IEC 61993-2:2018-07 RLV(en)

IEC 61993-2

I NTE RNATIO NAL REDLINE VERSION
STANDARD

Q
v
b G

Autpmatic identification systems (AIS) —

Part 2: Class A shipborne equipment of @automatic identification
system (AIS) — Operational and performance requirements, methods of test
and required test results D\

Mailitime navigation and radiocommunicatiogguipment and systems —



https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2018 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

Switzerland

your local IEC member National Committee for further information.

IEC Central Office Tel.: +41 22 919 02 11
3, rue de Varembé info@iec.ch
CH-1211 Geneva 20 www.iec.ch

About|the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and, publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you hgve the
latest gdition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue Electropedia - www.electropedia.org

The sgtand-alone application for consulting the entre  The world's leading online “dictionary of electronic and
bibliogfaphical information on IEC International Standards, electrical terms containing, 21 000 terms and definitjons in
Technical Specifications, Technical Reports and other  English and French, with equivalent terms in 16 adflitional
documents. Available for PC, Mac OS, Android Tablets and languages. Also knoéwn as the International Electrotefhnical
iPad. Vocabulary (IEV)online.

IEC pyblications search - webstore.iec.ch/advsearchform IEC Glossary-=std.iec.ch/glossary

The adlvanced search enables to find IEC publications by a 67 000 electrotechnical terminology entries in English and
variety] of criteria (reference number, text, technical  French-extracted from the Terms and Definitions clgquse of
commiftee,...). It also gives information on projects, replaced  IEC publications issued since 2002. Some entries have been
and wifhdrawn publications. collected from earlier publications of IEC TC 37, 77, 86 and
IEC Jyst Published - webstore.iec.ch/justpublished PR

Stay t}a to date on all new IEC publications. Just Published¢>, IEC Customer Service Centre - webstore.iec.ch/csc
details| all new publications released. Available online and\~ If you wish to give us your feedback on this publication or
also orce a month by email. need further assistance, please contact the Customer $ervice

Centre: sales@iec.ch.



mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:sales@iec.ch
https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

IEC 61993-2

Edition 3.0 2018-07
REDLINE VERSION

INTERNATIONAL
STANDARD

“colour
inside

Maiitime navigation and radiocommunication-€quipment and systems —
Aui)matic identification systems (AIS) —

Part 2: Class A shipborne equipment of.the automatic identification
system (AlIS) — Operational and performance requirements, methods of test
and required test results

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 47.020.70 ISBN 978-2-8322-5903-0

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

-2 - IEC 61993-2:2018 RLV © IEC 2018

CONTENTS
O T T O 1 P 11
INTRODUCTHON s s e s s T T T
1 ST oo 01 14
2 NOIMAtIVE eI EIENCES. ... it i 14
3  Terms, definitions and abbreviated terms ... 16
3.1 Terms and definitioNs ... e 16
3. A DreVialed TeIMS et et ee e ae e Aen ...16
4 Seneral requUIremMEeNts ..o e N e A7
4.1 GBNETAL . s (e AT
1.1.1 L0 2 Y= S S A7
1.1.2 General reqQUIrEmMENtS. ..ot e A7
1.1.3 Capabilities of the AlS ... ...18
1.1.4 Additional requiremMents.........ccoooviiiiiiiii e TR ...18
1.1.5 Transmitter shutdown procedure ..o G e, ...18
1.1.6 Quality @assurance ...........covevevinieniniininenen e ...18
4.p Modes of operation ..........cocoiiiiiiiii e Y ...18
4.8 Manuals ... ..o O ...18
4.4 Marking and identification............ooooi i N .19
5 Dther requirements . ... .19
5/ Environmental, power supply, specialipurpose and safety requirements ........... .19
5P Display of information............oo el ...19
58 Update of SOftWare ... .19
6 Performance reqUIremMENtS . ...t @i ...19
6./ 1070101 oTo 1T} {To] o I PP .19
6.p Time and POSItiON ... e e ...20
5.2.1 T 0] o= o S U O ...20
5.2.2 Source for AIS position reporting .........ccooviiiiii e ...20
6.p L T Y T = o = o ...21
6.4 Fo L= L= o ) o P .21
6.p INf O M N . e e 21
5.5.1 Information provided by the AlIS. .. ..o, .22
5.5.2 Information reporting intervals ... .22
5.5.3 Ship reporting Capacity ... ..o ...23
6.b Event 10Q .ooueeueie ittt e ...23
6.7 Permissible initialization period ... 24
6.8 P O BT SUP PIY et 24
6.9 Technical characteristics ... ..o 24
6.10 Alarms Alerts and indications, fall-back arrangements................cooiiiiiiiiiiinnen, 24
6.10.1 Built-in test equipment ... 24
Al MESSAGES i e e
6.10.2 SHAtUS MBS SAGES L iniiiii i 29
6.11  Display, input and outpuUt ... e 33
6.11.1 Minimum keyboard and display (MKD) .......cciiiiiiiiii e 33
6.11.2 CommuNICation tEST .. e i 37

6.11.3 Alarms Alerts and status information ... 37


https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

IEC 61993-2:2018 RLV © |IEC 2018 -3 -

6.11.4 Data proteCtion ... 38
6.11.5 Distance calculation .. ... 39
6.12 Protection from invalid CONtrols...........oooiiiii i 39
7 Technical reqQUIrEMENTS ... .o e e e 39
7.1 LT a1 = Y PP 39
7.2 PhySiCal layer ... 40
7.2.1 L= 1= =Y 40
7.2.2 Transmitter parameters . ... 40
7.2.3 Receiver parameters .. ... 42
7.8 o) Q= 7= PPN W .42
/.3.1 GENEIAl . e ...42
y.3.2 Link sublayer 1: Medium Access Control (MAC).........c..cooeiiiiiiic e e, ...43
y.3.3 Link sublayer 2: Data Link Service (DLS).......ccoiiiiiiiiiiii e N, ...43
y.3.4 Link sublayer 3 — Link Management Entity (LME)............... el ...43
7.4 NEtWOIK layer. ... ...46
V.41 GENEIAl e T ...46
y.4.2 Management of regional operating settings............Ga S, ...46
7.6 Transport layer.......cooooviiiiiiiiieeeee e ...47
7.p Presentation interface ..o NV .47
y.6.1 General ..ooooiiii e L .47
y.6.2 Automatic input of sensordata ........... S ...48
y.6.3 High-speed input/output ports.......... 00 i, ...49
y.6.4 Long-range communication PortS,. s .. i ...55
y.6.5 Optional IEC 61162-450/-460 imterface .........ccoeeiiiiiiiiie e .57
/.6.6 Test of the optional IEC 61162-450/-460 interface ............ccccooviiiiiiinnin. ...60
y.6.7 BlIT-alarm alert output ..ot ...61

8 Long-range applications. ... ... e ...62
8./ GBNETAL e T e ...62
8.pP Long-range applicatior by two-way interface...............ccooiiiiiinii ...62
B.2.1 LT 7= = T ...62
B.2.2 Interrogations and reSPONSES ..o ...62
B.2.3 Manual.and automaticC reSPONSe ... ..o ...62
B.2.4 Data.formats and contents ..o ...62
B.2.5 AdAressing AlS-UNItS. . ..o ...63
8.8 Leng-range application by broadcast ...........coooiiiiiii ...63
9 [ et CONAITIONS .. e ...64
9.1 Normal and extreme test conditions..........cveeieieieiieiiiieiieieieiieiieeeeeeee ...64
9.1.1 Normal test conditioNS ... 64
9.1.2 Extreme test CoNditions ..o 64
9.2 Standard test enVIrONMENT. ... ..o e 64
9.3 Additional test arrangements ... 65
9.3.1 Arrangements for test signals applied to the receiver input............................ 65
9.3.2 Encoder for receiver measurements ... ... 65
9.3.3 W aiVer fOr FECEBIVEIS .. e e e 65
9.3.4 I P EAANCE .. e 65
9.3.5 Artificial antenna (dummy 10ad) ......c.oouiiiiii 65
9.3.6 Facilities fOr @CCESS ..t 65
9.3.7 Modes of operation of the transmitter ... 65


https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

10

11
12
13
14

-4 - IEC 61993-2:2018 RLV © IEC 2018

9.4 Common test conditions for protection from invalid controls ......................conll. 66
9.5 Measurement uncertainties. ... ... 66
TSt S gNAIS .o et 66
10.1  Standard test signal number 1 (DSC) ... 66
10.2 Standard test signal number 2 (TDMA) ..o 67
10.3 Standard test signal number 3 (TDMA) ..o 67
10.4 Standard test signal number 4 (PRBS)......ccoiiiiiii e 67
10.5 Standard test signal number 5 (PRBS)......ccoiiiiiii e 67
Power supply, special purpose and safety tests.........cooviiiiiiiii 68
Environmental teSts (...l ...68
E M C £ SES et LA ...68
Dperational testS ..o e T ...69
14.1 ldentification and operating modes .............cooiiiiiiiiiii O ...69
14.1.1 AUtONOMOUS MOAE ....viiiii e ...69
14.1.2 ASSIgNEd MOAE ..o N e e ...69
14.1.3 Polled Mode. ..o B ...70
14.1.4 Addressed operation ... ..o e ...70
14.1.5 Broadcast operation ..o T .71
14.1.6 Multiple SIot MESSAGES .. v i e .12
14.2  Manuals, marking and identification.............{ ..o ...73
14.2.1 Method of measurement..........ccoooi @3N .73
14.2.2 Required resuUItS. ... N et .73
TA.3  INfOrmMatioN. ... N .73
14.3.1 Information provided by the AlS ... ... .73
14.3.2 Reporting intervals ... b .74
T4 4 EVENTIOQ ceiieiii e T e .75
14.4.1 Method of measurement.. ... ... ...76
14.4.2 ReqUIrEd reSUITS a rr. e ...76
T4.5  Software Update . (oo ... 76
14.5.1 Method of Measurement..... ... ...76
14.5.2 ReqQUITBENTESUIS. ... ...76
14.6  Initialization Period ... ... e ...76
14.6.1 Method of measurement..... ... ...76
14.6.2 Required resUItS. ... ..o ...76
14.7 _Technical characteristics .......ovniiii e ...76
14,74 Channel SeleCtioN ... ...76
1472 Transeeiverpretecioirrerermmmm—m—m—m—m—m—m—m—m—m—m—m—m—m—m—m—m—m—m—m—m—m————————— ... 77
14.7.3 Automatic power Setting ......cooooiiiii 77
14.8 Alarms Alerts Alerts and indicators, fall-back arrangements ............................. 77
14.8.1 LOSS Of POWET SUPPIY wniriiniiit i e 77
14.8.2 Monitoring of functions and integrity ...........cooiiii i 78
14.8.3 Monitoring of sensor data ... 81
14.9 Display, input and OULPUL ..o 85
14.9.1 Data input/output facilities ... ... 85
14.9.2 Initiate message transSmMISSION .........ooiiiiiiiiii 86
14.9.3 Communication teSt . ... 86
14.9.4 SYSIEM CONEIOL ... e 87

14.9.5 Display of received targets .......cooviiiiii i 87


https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

IEC 61993-2:2018 RLV © IEC 2018 -5-
14.9.6 Display of position quality.........ccoiiiiii 88
14.9.7 Display of targets if optional filter is implemented ....................... 89
14.9.8 Display of received safety related messages..........cccoeviiiiiiiiiiiiciiiieeeeen, 89
14.9.9 Presentation of navigation information...............c.ooii 89
18 PRYSICAl 1S S i 90
151 TDMA transmMiter . e 90
15.1.1 L =To L= aTox VA= o o PP 90
15.1.2 (OF- T o g =T gl o Yo )11 SR PP 91
15.1.3 Slotted transmission SPeCIrUM .. .. .o 91
15.1.4 Modulation aCCUraCy ......c.oeiieiiiiiiiii e A 92
15.1.5 Transmitter output power characteristics............oooii b ...93
18.2  TDMA FECEIVEIS ouuiiiiiiii ettt Gha e e een | 94
15.2.1 SeNSIHIVITY .o e e 94
15.2.2 Error behaviour at high input levels ............coco e 95
15.2.3 Co-channel rejection .......cooviiiiii e Bl .95
15.2.4 Adjacent channel selectivity ..o N .96
15.2.5 Spurious response rejection ........cccoivviiiiiiiii e G e 96
15.2.6 Intermodulation response rejection and blocking(..g...........cooiiiin. ...98
15.2.7 Transmit to receive switching time............... NV, ...99
15.2.8 Immunity to out-of-band energy .........coooo o i 100
18.3 Conducted Spurious emiSSioNS .........c.vii et 101
15.3.1 Spurious emissions from the transmitter..................c.oc 101
15.3.2 Spurious emissions from the receiver ... ... 101
16  Ppecific tests of INK [aYer ... e .102
16.1  TDMA synchronisation ........ ... a0 e 102
16.1.1 Synchronisation test usimg UTC.........ooiiiiiii e .102
16.1.2 Synchronisation test using UTC with repeated messages..............cc.ccceeenee. .103
16.1.3 Synchronisation test-without UTC, semaphore ..............coooiiiiiiiinnnl]s 103
16.1.4 Synchronisatiodést without UTC ... .103
16.1.5 Reception of un-synchronised messages ..........ccooiiiiiiiiiiiiiii i, .104
16.2  Time divisiony(frame format) .........cooiiiiiii .104
16.2.1 Methed.of measurement ... ... .104
16.2.2 ReQUITEd reSUILS.....cviii e 104
186.3 Synchronisation and jitter accuracy .........coocoviiiiiiiii 104
16.3.1 (9 1Y {1 a1 o T o R B 104
16.,3.2 Method of measuremMeNt.........coiiiiii e .104
16.3°3 Required resultS. ... ..o 104
16.4 Data encoding (bit stuffing).......coiiiii 105
16.4.1 Method of measurement ... ... 105
16.4.2 ReqQUIrEd reSUILS.....ouii e e 105
16.5 Frame CheCK SEQUENCE .......cceiniii i e 105
16.5.1 Method of measurement..... ..o 105
16.5.2 ReqQUIrEd reSUILS.....ouii e e 105
16.6  Slot allocation (channel access protocols) ..o 105
16.6.1 NETWOTK BNy o e 105
16.6.2 Autonomous scheduled transmissions (SOTDMA)........ccovviiiiiiiiieieiiieenn 105
16.6.3 Autonomous scheduled transmissions (ITDMA)........ccooiiiiiiiiiiiie 106
16.6.4 Safety related/binary message transmission ..........ccooieiiiiiiiiiiiii e 106
16.6.5 Transmission of Message 5 (ITDMA) ... 107


https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

-6- IEC 61993-2:2018 RLV © |IEC 2018
16.6.6 ASSIgNed OPEeration ... e 107
16.6.7 Group @SSIGNMENT . ... e 108
16.6.8 Fixed allocated transmissions (FATDMA)......coiiiiiiiiiii e, 111
16.6.9 Randomisation of message transmisSionS.........ccovviiiiiiiiiiiiieee e 112
16.7  MeESSage fOrmMatS. ... e 112
16.7.1 ReCeIVEd MESSAGES . o 112
16.7.2 Transmitted MeSSAgES . .en i e 112
17 Specific tests of NetWOrK layer.... ..o 113
17.1  Dual channel operation — Alternate transmissions .............ccociiiiiiiin . 113
17.1.1 Method of measurement...........cooiviiiiiiiiiii e A 113
17.1.2 Required results. ... ..o A 113
11.2 Regional area designation by VDL message .........cccoooviiiiiiiiiiiiciiee e e e 113
17.2.1 Method of measurement........... i Nl 113
17.2.2 Required resultS.........oviiiiiii et A 114
11.3 Regional area designation by serial message ...........c.cooooct ]l 115
11.4 Regional area designation with lost position...............cooo @i 115
17.4.1 Method of measurement..........cooiiiiiiiiiiiiii G e 115
17.4.2 Required results..........ooooiiiiiiiii s 115
11.5 Power setting ..o N ] 115
17.5.1 Method of measurement..........coooviiiiiio e 115
17.5.2 Required resultS. ... ..o e e 115
11.6  Message priority handling..........cooooiii S 115
17.6.1 Method of measurement......... . el 115
17.6.2 Required results.........oouiiiie e 115
11.7 Slot reuse and FATDMA reservations ..........ccocoviiiiiiiiii e 115
17.7.1 Method of measurement o ..o 115
17.7.2 Required results........ oo e 116
11.8 Management of received\regional operating settings ..........coooooiiiiin s .116
17.8.1 Test for replacement or erasure of dated or remote regional operating
S INGS .. .116
17.8.2 Test of correct input via presentation interface or MKD .......................c... 17
17.8.3 Test of addressed telecommand ... .118
17.8.4 Test'for invalid regional operating areas ............coooeiiiiiiiiiiiiii e 118
11.9 Continuation of autonomous mode reporting interval................cocoil 119
17.9.1 Method Of teSt ... 119
17.9:2 Required results. ... ..o 119
18 Ppecific tests of transport layer ... .119
18.1  AdAresSSed MESSATES . .uiuiiiii ittt et 119
18.1.1 L= 10151 01T Lo o N 119
18.1.2 ACKNOWIEAGEMENT ... e 119
18.1.3 TranSMISSION FEIIY ..o e 120
18.1.4 Acknowledgement of addressed safety related messages ............cc.cceevennnn. 120
18.1.5 Behaviour of NavStatus 14 reception ... 120
18.2  INterrOgation FESPONSES ... ittt 121
18.2.1 Method of measurement ... ... 121
18.2.2 ReqUIred reSUILS. ... e 121
19 Specific presentation interface tests. ..o 121
L B 7= o = - | 121
19.2 Checking manufacturer's documentation..............ccooiiiiii 121


https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

IEC 61993-2:2018 RLV © |IEC 2018 -7 -

19.3  EleCtrical teSt . e e 122
19.3.1 Method of measurement ... ... 122
19.3.2 ReqQUIrEd reSUILS.....ouii e 122

19.4 Test of input sensor interface performance ................cocoiiiiiiiiii i 122
19.4.1 Method of measurement..... ... 122
19.4.2 Required resUIS. ... 122

19.5  Test Of SENSOr INPUL - e 122
19.5.1 Test Of GNS INPUL ..o e 122
19.5.2 Test Of RMOC INpUL ..o e e 123

9.5.3 TeST Of DTV TN DU et ren e eennnenaennenenneneedon .123
19.5.4 Test Of GBS iNPUL....c.ieii e N .124
19.5.5 Test of VBW iNpUL ... 124
19.5.6 Test Of VTG iNPUL....oei e N .125
19.5.7 Test of HDT/THS iNpUt ...cviieiie e e e .125
19.5.8 Test of ROT inpuUt....ceieii e AV e .125
19.5.9 Test of different INPULS . ..o D e .126
19.5.10 Test of multiple INPULS ... N e 127

19.6 Test of high-speed outpUt.......cooiiiiiii e 127
19.6.1 Method of measurement ... A 127
19.6.2 Required results........coouiiiiiii e O e 127

19.7 High-speed output interface performance... . ..o 127
19.7.1 Method of measurement................. 8 127
19.7.2 Required resUIS. ... N e 127

19.8 Output of undefined VDL MeSSageS .. uiuu ittt 127
19.8.1 Method of measurement..... 8. 127
19.8.2 Required results. ... ... e .128

19.9 Test of high-speed inpul... o e .128
19.9.1 Ganeral e T e .128
19.9.2 Test of VSD inpUlySentence ... ..o .128
19.9.3 Test of SSD InPUL SENTENCE .. v .128
19.9.4 Test of ERY input sentence ... ..o 129
19.9.5 Test of the pilot port access level ... 129

20 |ong-range funetionality teStS ........cc.iiiiiiii .130

20.1 Long=range application by two-way interface..............ccccocoiiiiiiiiiii .130
P0.1.1 LR INterrogation ... .130
P0.1(2 LR "all ships" interrogation ............cooiiiiiiii .130
013 Consecutive LR "all ships" interrogations..........cccccooiiiiiiiiiiiiiieee 131

20.2 Long-range application by broadcast ............cooiiiiiiii 131
20.21 Long-range broadCast ... 131
20.2.2 Multiple assignment operation ....... ... 132

Annex A (informative) Block diagram of AlS ... 134
Annex B (normative) AlS interface overview-{see-Table13}

Annex C (normative) DSC functionality..........ooouiiiiiiiii 137
C.1 DSC compatibility....c.ieiiii 137
C.2 DS ] O =Tt YA i 1= T £ N 137

C.21 Maximum SENSITIVILY ... 137

C.2.2 Error behaviour at high input levels ..., 137



https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

-8 - IEC 61993-2:2018 RLV © IEC 2018

C.2.3 Co-channel reJeCHION ... oo 138
C.24 Adjacent channel selectiVity ........coocoiiiiiii 138
C.25 SPUriOUS reSPONSE rEJECHION ....ivieiii e 138
C.2.6 Intermodulation response rejection ... 139
C.2.7 Blocking or desensitisation ... 140
c.2.8 Conducted spurious emissions from the receiver ..................ccocoiiiinn. 141
C.3 DSC functionality testS .. ... 141
C.3.1 DefiNitioN ..o 141
C.3.2 Method of measurement...... ... 141
3.3 G TV BT U L  P .142
Anngx D (informative)—Alarm Alert handling with ALR/ACK ..o 147
Sommcpe=liatemmntho—Catlenal Bl oot contonece L
Anngx E (normative) Calculation of area size and distance ..............cooo O3 .150
E |1 Importance of a common method for area size and distance calculations.......... .150
EJ2 Calculation of @area Sizes ..........ccovveiiiiiiiiiiii e .150
Ef3 Calculation of general distances ...........ccooveeviiiiiinn AN .151
=.3.1 General ...o.ovei e S .151
-.3.2 Great-CirCle......ooiii e N .151
-.3.3 Rhumb-line distance ... e N .151
Anngx F (normative) New interface sentences — Sendep sighature authentication
(51572 ) PP o N PPN 152
Anngx G (normative) Updated interface sentences 5. ..o 154
G|1 GENEIAL . A 154
Gl|2 VSD - AIS voyage static data.....am @ i 154
Sommcpe s baermathios Thennoealonlon of Blos e Meocooose 00 cpclne L
Anngx H (informative) Conversion between IEC 61162-1 sentences and IEC 61162-3
parameter groUP NUMDEIS .. .. ettt et e e e e e e e et e e e et e e e n e e e ae e ens .160
Anngx | (normative) Extended to dimension values. ..o .162
[.1 Purpose and backgQrouUNd..........coouiiiii .162
.2 1YY 4 o T .162
Bl D GraP Y . e e .164
Figue 1 — OSIAGYEr MOAEI ... e e e ...40
Figuje 2 — Rower versus time characteristics............cooiiiiiiiiici e, .41
Figue 3 & Format for repeating four-packet cluster............oooooiiii ...67
Figuie 4= Measurement arrangement for frequency error.........cooiiiiiii i iiiiiiiieaieeieeaenes ...90
Figure 5 — Measurement arrangement for Carrier POWEr ..........o.vuiiiiiiiiiiee e 91
Figure 6 — Emission mask for slotted transmission...............cocoiiiiiiiiii i 92
Figure 7 — Measurement arrangement for modulation accuracy............ccoooviiiiiiiiiinin . 93
Figure 8 — Measurement arrangement ... .. ... 94
Figure 9 — Measurement arrangement with two generators ... 95
Figure 10 — SINAD or PER/BER measuring equipment ..........ccooiiiiiiiiiiiii e 97
FIGure 11 — T oSt SOt-UD oot e 99
Figure 12 — Transmit to receive switching time measurement setup ............ccoooeiiiiinn. 100

Figure 13 — Regional @area SCeNAIIO ... ....ouiuii e 114


https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

IEC 61993-2:2018 RLV © |IEC 2018 -9-

Figure C.1 — Measurement arrangement for inter-modulation.............c.cooooiiiiiiiiiiinn. 140
Figure D.1 — State diagram of IEC 61993-2 Ed.2 Alert handling ...........coovoiiiiiiiiien. 149
Figure 1.1 — Input, extension and transmitted dimensional values ......................oails 163

¢ 4 — Classification of required alerts ...y ...28
¢ 5 — Mapping between BAM alert states and ALR alert states ................en. N ...29
@ 6 — Sensor status indications signalled using TXT sentence formatter:./................ ...30
@ 7 — Position sensor fall-back conditions .............cooiiiiii .31
@ 8 — Use of accuracy (PA) flag .....ooveeiiiiii e e ...32
¢ 9 — ROT sensor fallback conditions.........ooooi i ...33
¢ 10 — Identification of locating devices when active ......8 ... ...34
¢ 11 — ldentification of locating devices when intest mode.............ccocoiiiiiinn, ...35
¢ 12 — ldentification of locating devices for type approval testing..............coooveienn. ...35
@ 13 — Message display on MKD ... e ...36
@ 14 — Position quality ... O .37
@ 15 — Transmitter Parameters. .. ..o e .41
¢ 16 — Power versus time characteristics ........cooooviiiii i ...42
@ 17 — Receiver parameters. ... ... e .42
@ 18 — USE Of VDL MBS A0S K e iiiii it ettt et et e e e e e e e eneenns ...44
@ 19 — Presentation interfa€e acCess ......oouiiiiiiiii ...48
@ 20 — IEC 61162-1 SENSOr SENTENCES ..ouiviiiiiii e ...49
@ 21 — AlIS high-speed input data and formats...........c..coooiiii ...51
@ 22 — AIS highrspeed output data and formats............cooiiiiiiiii ...52
@ 23 — Propery identifiers ... ...53
¢ 24 — AIS,Long-range communications input data and formats......................ol ...56
@ 25,~LR output data formats ... .57
¢ 26~ Default input transmission groups with applicable sentences .......................... ...58
Table 27 — TAG bIoCK parameters .. ... e 58
Table 28 — CRP sentences applicable for Class A AlIS ... 59
Table 29 — Tests to be repeated for IEC 61162-450 interface..........coooiiiiiiiii e, 61
Table 30 — LR data types ..o e 63
Table 31 — Content of first two PaCKetS ... ..o, 67
Table 32 — Fixed PRS data derived from Recommendation ITU-T O.153 ...........ccoiiiiiinennen. 68
Table 33 — Peak frequency deviation versus time ..o 93
Table 34 — Tests to be performed. ... ..., 99
Table 35 — Primary channels for each region ..o 114

Table D.1 — IEC 61993-2:2012 alert states ......ooiviiii e 148



https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

Table D.2 — IEC 61993-2:2012 alert events .......cccoeviiiiiiininnn.
Table E.1 — Coordinate points ..........ocoviiiiiiii

Table H.1 — Conversion between I[EC 61162-1 and IEC 61162-3



https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

IEC 61993-2:2018 RLV © IEC 2018 -11-

1)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MARITIME NAVIGATION AND RADIOCOMMUNICATION EQUIPMENT

AND SYSTEMS — AUTOMATIC IDENTIFICATION SYSTEMS (AIS) -

Part 2: Class A shipborne equipment of the automatic

=Ya aYa am A Dbe aVa Nad-He orman

requirements, methods of test and required test results

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
alll national electrotechnical committees (IEC National Committees). The object(of*IEC is to prpmote

infernational co-operation on all questions concerning standardization in the electrical/and electronic fiel
this end and in addition to other activities, IEC publishes International Standards,~Technical Specific
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Pyblication(s)"). Their preparation is entrusted to technical committees; any [EC*National Committee inte

fis. To
tions,
"IEC
rested

in|the subject dealt with may participate in this preparatory work. International, governmental and non-

ernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates dlosely

with the International Organization for Standardization (ISO) in accofdance with conditions determined by

agreement between the two organizations.

Thee formal decisions or agreements of IEC on technical matters@xpress, as nearly as possible, an intern
copsensus of opinion on the relevant subjects since each deghnical committee has representation fr

tional
bm all

tional
bf IEC

Pyblications is accurate, IEC cannot be held respopsible for the way in which they are used or fgr any

Inforder to promote international uniformity, JEC National Committees undertake to apply IEC Publidations
trgnsparently to the maximum extent possible in their national and regional publications. Any divergence
befween any IEC Publication and the corresponding national or regional publication shall be clearly indicated in

the latter.
IELC itself does not provide any attestation of conformity. Independent certification bodies provide conf
aspessment services and, in some-areas, access to IEC marks of conformity. IEC is not responsible f

sefvices carried out by independent certification bodies.
All users should ensure that they have the latest edition of this publication.

Nq liability shall attach"teMEC or its directors, employees, servants or agents including individual exper
me¢mbers of its techmical’committees and IEC National Committees for any personal injury, property dam
other damage of @ny“nature whatsoever, whether direct or indirect, or for costs (including legal feeq
expenses arising-out of the publication, use of, or reliance upon, this IEC Publication or any othq
Pyblications,

Atlention_issdrawn to the Normative references cited in this publication. Use of the referenced publicati
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the sub

prmity
br any

s and
hge or
) and
r IEC

bns is

ect of

p entriaghte IEC chall nat hg hald racnaoncihlg for idaontifiuing any Ar all cioh natant riahto
A HGAS—= e -8-e+a—f peRSere+otaeRt R gy irSHeRpateRt+HGHS-

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 61993-2 has been prepared by IEC technical committee 80:
Maritime navigation and radiocommunication equipment and systems.

This third edition cancels and replaces the second edition published in 2012. This edition
constitutes a technical revision.

This edition includes the following technical changes with respect to the previous edition:

a) it incorporates the technical characteristics included in Recommendation
ITU-R M.1371-5:2014;

MOB

AllS in addition to AIS SART;

c) itladds security features for configuration input by introducing a new sentence SSA;
d) itladds optional implementation of IEC 61162-450/460 interfaces;

e) itjadds requirements for bridge alert management (BAM);

f) itlintroduces extended dimension values used by towing vessels;

g) itjadds a software update requirement.

The fext of this document is based on the following documents:

FDIS Report on voting
80/888/FDIS 80/890/RVD

Full information on the voting for the approval of.this standard can be found in the repdrt on
voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A ligt of all parts in the IEC 61993"series, published under the general title Malitime
navigation and radiocommunicatién equipment and systems - Automatic identifidation
systgms (AlS), can be found on the IEC website.

The ¢ommittee has decided that the contents of this document will remain unchanged until the
stability date indicated on\the IEC website under "http://webstore.iec.ch" in the data related to
the specific document At this date, the document will be
e rg¢confirmed,

e withdrawn;

e rgplaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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MARITIME NAVIGATION AND RADIOCOMMUNICATION EQUIPMENT

AND SYSTEMS — AUTOMATIC IDENTIFICATION SYSTEMS (AIS) -

Part 2: Class A shipborne equipment of the automatic
identification system (AIS) — Operational and performance
requirements, methods of test and required test results

pds of testing and required test results conforming to performance standards”adopt

part of IEC 61993 specifies the minimum operational and performance requirenlents,

d by

in Resolution MSC.74(69):1998, Annex 3—Shipberre—Automatic—ldentification—Sys$tem.

document incorporates the applicable technical characteristics of(Class A shiphorne

equipment included in Recommendation ITU-R M.1371-4 and takes (into account thg ITU

Radi
A.69
from

This
displ

and display data.

NOTE
ITU-R

recommendation (abbreviated to "M.1371") and paragraph numbers are indicated in parentheses, for in

(A3/3.

2 Normative references

The

contd
cited
any 4

IEC $0945:2002, Maritime navigation and radiocommunication equipment and syste

Gens

IEC §

Digital mterfaces - Part 1: Single talker and multiple listeners

L(17) to which IEC 60945 is associated. When a requirement_ in‘\this document is diff|
IEC 60945, the requirement of this document takes precedence.

by data and for the interfaces to other equipment suitable to be used as means of

All text of this document that is identical to that in IMO. resolution MSC.74(69):1998, Annex 3, or to
Recommendation M.1371-4 is printed in italics, and*references to the resolution (abbreviated to "A3")

3) or (M.1371-5/A2-3.3) respectively.

following documents are referred to in the text in such a way that some or all of
nt constitutes requirements of this document. For dated references, only the e

mendments) applies.

ral requirements — Methods of testing and required test results

51108 (all/parts), Maritime navigation and radiocommunication equipment and syste

b Regulations, where applicable. In addition, it takes account of IMO Resolution

erent

document also specifies the minimum requirements%both for the means to inpu{ and

input

hat in
or the
tance

their
dition

applies. For undated references, the latest edition of the referenced document (inclyiding

ms —

IEC 61162-2, Maritime navigation and radiocommunication equipment and systems — Digital
interfaces — Part 2: Single talker and multiple listeners, high-speed transmission

IEC 61162-450:2018, Maritime navigation and radiocommunication equipment and systems —
Digital interfaces — Part 450: Multiple talkers and multiple listeners — Ethernet interconnection

IEC 61162-460, Maritime navigation and radiocommunication equipment and systems -
Digital interfaces — Part 460: Multiple talkers and multiple listeners — Ethernet interconnection
— Safety and security
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IEC 62288, Maritime navigation and radiocommunication equipment and systems -
Presentation of navigation-related information on shipborne navigational displays — General
requirements, methods of testing and required test results

IEC 62388, Maritime navigation and radiocommunication equipment and systems — Shipborne
radar — Performance requirements, methods of testing and required test results

IEC 62923-1, Maritime navigation and radiocommunication equipment and systems — Bridge
alert management — Part 1: Operational and performance requirements, methods of testing
and required test results

ridge

e

ITU-R Recommendation M.493-14, Digital selective-calling system forcthe use in the matitime
mobile service

ecommendation M 541-Q
1525285 eRcaHo Vo419

ITU-R Recommendation M.541-10, Operational proceddres for the use of digital sele¢tive-
calling equipment in the maritime mobile service

ITU-R Recommendation M.825-3, Characteristics of a transponder system using digital
seledtive calling techniques for use with vesséltraffic services and ship-to-ship identificatjon

ITU-R Recommendation M.1084-5:2012¢, Interim solutions for improved efficiency in the use
of th¢ band 156-174 MHz by stations in‘the maritime mobile service

H

(¢
(]

O Y

ITU-R Recommendations=\*M.1371-5:2014, Technical characteristics for an automatic
idenftjfication system-lsing time-division multiple access in the VHF maritime mobile bang

ITU-T Recommendation O.153, Basic parameters for the measurement of error performance
at bifl rates below the primary rate

IMO Resolution A.694(17), General requirements for shipborne radio equipment forming part
of the ‘Global Maritime Distress and Safety System (GMDSS) and for electronic navigational
aids

IMO Resolution MSC.43(64), as amended by MSC.111(73), Guidelines and Criteria for Ship
Reporting Systems

IMO Resolution MSC.74(69):1998, Annex 3, Recommendation on performance standards for
AlIS

IMO Resolution MSC.302(87), Adoption of performance standards for bridge alert
management



https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

- 16 - IEC 61993-2:2018 RLV © IEC 2018

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

No terms and definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

O Onlia ool ]
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3.2 | Abbreviated terms

AlIS automatic identification system
AIS-$ART AIS search and rescue transmitter
BAM bridge alert management

BIT built-in integrity tests

BITE built-in test equipment

BT bandwidth-time

COG course over ground

CompmState communication state

NOTE|1 Communication state is defined in Recommendation I TUsR M.1371. It is used to indicate whether the AIS
is usirjg the message structure for SOTDMA or ITDMA.

CRP command-response pair

ECD|S electronic chart display-and information system
EPF$ electronic position=fixing systems

EPIRB-AIS emergency positioning indicting radio beacon AIS
ETA estimated time of arrival

EUT equipmeént under test

FATDMA fixedvaccess time division multiple access

GMSK Gaussian minimum shift keying

HDG Heading

IMO International Maritime Organization

ITDMA incremental time division multiple access
Locating device group of devices including AIS-SART, EPIRB-AIS and MOB-AIS
LR long-range

MAC medium access control

MD5 Message-Digest Algorithm 5

MKD minimum keyboard and display

MMSI maritime mobile service identity

MOB-AIS man overboard AIS device

NavStatus navigational status

NOTE 2 Navigational status is defined in Recommendation ITU-R M.1371. It consists of information that can be
input by the ship's crew to indicate whether the ship is underway, moored, etc.

NSS nominal start slot
NTS nominal transmission slot
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NUC not under command

PC performance check

PER packet error rate

Pl presentation interface

PT performance test

RAIM receiver autonomous integrity monitoring
RATDMA random access time division multiple access
RF radio frequency

ROT rate of turn

Sl selection interval

SOG speed over ground

SOTDMA self organizing time division multiple access
uTcC universal time co-ordinated

VDL VHF data link

VSWR voltage standing wave ratio

Rx Receive

Tx Transmit

R I L e e e o A e e e
standgrd-

4 General requirements

4.1 General
4.1.1 Overview

Requirements contained in Clause.4’ are requirements not taken up in other clauses and are
verified by observation and inspection of documented evidence. These requirements in¢lude
the @pplicable general and-“‘Operational requirements of IEC 60945:2002, as detailed in
Clause 6(Operational-cheecks), Clause 13— {(Maintenance), Clause 14 (Equipmentmanuals)
and Clause 15-(Marking-and-identification) of IEC 60945:2002.

The [manufacturer ‘shall declare compliance with these requirements and shall prpvide
relevant documentation. The declarations, documentation and, where necessary, the|EUT
shalllbe checked~or verified by inspection.

The [manufacturer shall also declare the composition of the EUT and the category for
durability’and resistance to environmental conditions for each unit of the EUT as specifi|ed in
IEC 60945,

4.1.2 General requirements

(A3/1.1) This document specifies the requirements for the AlS.

(A3/1.2) The AIS shall improve the safety of navigation by assisting in the efficient
navigation of ships, protection of the environment, and operation of Vessel Traffic Services
(VTS), by satisfying the following functional requirements:

e in a ship-to-ship mode for collision avoidance;

e as a means for littoral States to obtain information about a ship and its cargo; and

e asa VTS tool, i.e. ship-to-shore (traffic management).
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4.1.3 Capabilities of the AIS

(A3/1.3) The AIS shall be capable of providing to ships and to competent authorities,
information from the ship, automatically and with the required accuracy and frequency, to
facilitate accurate tracking. Transmission of the data shall be with the minimum involvement
of ship's personnel and with a high level of availability.

4.1.4 Additional requirements

(A3/1.4) The installation, in addition to meeting the requirements of the Radio Regulations,
applicable ITU-R Recommendations and the general requirements as set out in resolution
A.69 (17/\, oha” UUIIlHl’y Vlll‘tl"; thU fUllIIUVVl'Ily PUIfUIIlIaIlUU otaudaldo, do UUIII.‘C”‘IIUd l.l the

following clauses.

4.1.5 Transmitter shutdown procedure

(M.1871-5/A2-2.13) An automatic transmitter hardware shutdown procedure-and indidation
shall|be provided in case a transmitter continues to transmit for more than 2-s. This shutgdown
procédure shall be independent of software control.

4.1.6) Quality assurance

The Administration shall require that the manufacturers have<a quality control system audited
by a[competent authority to ensure continuous compliancekwith the type approval condifions.
Alterpatively, the Administration may use final product’verification procedures whdre a
competent authority verifies compliance with the type~approval certificate before the product
is ingtalled on board ships.

NOTE| The ISO 9000 series, as applicable, meets this requirement.
4.2 | Modes of operation

(A3/3.1) The system shall be capable of operating in a number of modes:

1) an "autonomous and continuous" mode for operation in all areas. This mode shgll be
cppable of being switched to/from one of the following alternate modes by a compgetent
authority;

2) aP "assigned" mode for.operation in an area subject to a competent authority responsible
for traffic monitoringssuch that the data transmission interval and/or time slots may b set
remotely by that-authority;

3) "polling" or.centrolled mode where the data transfer occurs in response to interrogation

a
flom a shiplor'competent authority.

The [ClassTA AIS shall be capable to receive and process DSC channel management
telecbommands conforming to the provisions of Recommendations ITU-R M.493, ITU-R M| 541,
ITU-R'M/825 (see Annex C).

A user shall be able to switch off transmissions. There shall be a visual indication when
Class A AIS will not transmit (silent mode). Interrogations shall not be responded in this
mode.

NOTE IMO Resolution A.917(22) states that AIS should always be in operation when ships are underway or at
anchor. If the master believes that the continual operation of AIS might compromise the safety or security of his/her
ship, the AIS is permitted to be switched off.

4.3 Manuals

In addition to the requirements of IEC 60945:2002, Clause 14, the manuals shall include:

o the type and details of all external connectors (including the pilot plug) referred to in 7.6;

o the needed information for correct siting of the antennas;
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4.4

the requirements for external illumination, as appropriate;

description for each alert that may be released by the AIS. The description shall b

riefly

explain the root causes for each alert, give guidance for users on what implications the

alert has for safe operation of ship and what actions may be necessary to rectify the
condition.

Marking and identification

In addition to the requirements of IEC 60945:2002, Clause 15, the markings shall include:

5.1

details of the power supply from which the equipment is intended to be operated; and,

alert

iflapplicable, the date by which batteries need to be replaced.
Qther requirements

Environmental, power supply, special purpose and safety requirements

The AIS shall be tested for compliance with the environmental, power supply, special-pu

and

tests| for which a repeatable method of measurement has been defined, are give

Clauses 11, 12 and 13. The declaration of category to IEC 60945;2002, Clause 4, shall d

the

5.2

The AIS shall be tested as applicable against the requirements for presentation of inform|
contgined in IEC 62288 (see 14.9.9).

5.3

The |AIS shall provide)means for updating software of the equipment and to displa
demand, the current.dpplicable software version.

6

6.1

relevant tests to be applied as follows:

AlIS equipment declared for protected installation shallimeet the requirements describ
Thble 3, column "protected”, of IEC 60945:2002;

ekposed AIS equipment shall meet the requitements described in Table 3, co
"@xposed", of IEC 60945:2002;

O O

blumns "protected" or "exposed", as appropriate.

Display of information

Update of software

RPerformance requirements

Composition

brtable AIS equipment shall meet the (requirements of Table 3 of IEC 60945:2

pose

bafety requirements of IMO Resolution A.694(17) as detailed indE€ 60945. The required

en in
efine

ed in

lumn

002,

ation

(A3/3.1) The AIS shall comprise (see Annex A):

1) a communication processor, capable of operating over a range of maritime frequencies,

with an appropriate channel selecting and switching method, in support of both

short

(VHF) and long (beyond VHF) range applications. For long-range applications, the AIS

shall provide a two-way interface (see 7.6.4);

at least one transmitter, two TDMA receiving processes and one dedicated continuous

DSC receiving process tuned to channel 70;

a means of processing data from an electronic position-fixing system which provides a

resolution of one ten thousandth of a minute of arc and uses the WGS 84 datum.

An interface (see 7.6.2) shall be provided to input the position used for navigation.

Position information, if available from other EPFS, shall be used only as a back-up
the user shall be informed of this (see 6.10).

, and
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4) a means to automatically input data from other sensors meeting the provisions as
specified in 6.5.1 point 2); a means, external to the AIS, to comply with this requirement
shall be tested to the applicable requirements of IEC 60945.

5) a means to input and retrieve data manually. The possibility of manual input and retrieval
as described in 6.11 shall be demonstrated based on the manufacturer's documentation;

6) a means of error checking the transmitted and received data (see Clause 7); and
7) built-in test equipment (BHF BITE) as specified in 6.10.1.

(A3/3.2) The AIS shall be capable of:

1 P H HY 3 £ £ £ LL ol +i L £ £ F3 +h H 3 <l th
p UVIUITTYy TrirIrirmativri aul.uluauuauy arru UUI’(IIIUUUOIy U g LUTNITPgTiiTTTt auululu.y arnru er

ships, without involvement of ship's personnel;

2) re¢ceiving and processing information from other sources, including that from a.competent
athority and from other ships;

3) responding to high priority and safety related calls with a minimum of delay;

4) providing positional and manoeuvring information at a data rate adequate to facllitate
atcurate tracking by a competent authority and other ships (see 6.5:2).

6.2 | Time and position
6.2.1 Source for UTC

The AIS shall be provided with an internal GNSS receivertas primary UTC source which is
required for synchronisation purposes and for fall-back position, COG and SOG.

NOTE|1 UTC includes a provision for leap seconds.

The |nternal GNSS receiver shall meet the following requirements of IEC 61108 (all parts):
positjon accuracy, COG/SOG, acquisition,{re-acquisition, receiver sensitivity, RF dyrlamic
range, interference susceptibility, positioh update, failure warnings, status indicationg and
integrity flag.

NOTE[2 IMO Resolution MSC.74(69):1998;”Annex 3, requires the AIS to have a means of processing datg from
an eldctronic position fixing system thatprovides a resolution of one ten-thousandth of a minute of arc and uses
the W[GS 84 datum (see 6.1).

If th¢ manufacturer intends to use the internal GNSS as the ship's position source the
intermal GNSS receiverishall be type approved in accordance with IEC 61108 (all parts) ynder
the highest load condition of the AIS processor, and the sentences DTM, GNS, GBS/ and
RMC]| shall be output-on a dedicated port.

If date and_time from the internal GNSS are not available and Message 4 or 11 is being
receiFed, the unit shall use date and time from that message, and the seconds shgll be

omittied«

6.2.2 Source for AIS position reporting

The source for position reporting may vary depending on the conditions specified in 6.10.2.5.

When the external position is unavailable, the internal GNSS receiver may be used as a
source for AIS position reporting.

When the internal GNSS receiver is performing as a source for AlS position reporting,
e an appropriate built-in integrity test (BIIT) indication shall be output on the presentation
interface (see 6.10.1),

e the position data shall be available on the minimum keyboard and display (see 6.11.1),
and
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o the internal GNSS receiver shall be capable of being differentially corrected, at least by
evaluation of Message 17.

Where DGNSS corrections are received from multiple sources, the DGNSS corrections from
the nearest DGNSS reference station should be used taking into account the Z count, and the
health of the DGNSS reference station.

The AIS shall be capable of detecting the specific type of electronic position fixing device by
decoding the IEC sentence talker ID from the external sensor. When detected, the AIS shall
automatically over-ride the electronic position fixing system setting. The talker IDs described
in Table 1 shall be supported.

Taple 1 -Talker IDs for automatic detection of electronic position fixing system tylpe

IEC talker ID Value in AIS Type of electronic position fixing system
messages

GP 1 GPS
GL 2 GLONASS
GN 3 Combined\soglution
LC 4 Laran C
IN 6 Integrdted-havigation system
GA 8 Galileo

Other 0 Undefined

6.3 User interface

(A3/4) To enable a user to access, select and display the information on a separate sy$tem,
the AIS shall be provided with an interface conforming to an appropriate international marine
interface standard.

All interfacing shall be made-via the system interface as described in 7.6 (called the
preséntation interface).

6.4 | Identification
(See(14.1)

(A3/9) For the-purpose of ship and message identification, the appropriate Maritime Mobile
Service Identity (MMSI) number shall be used.

The Unit*shall be supplied with a default MMSI of "000000000" (this is not a valid MMSI).

The unit shall check that any programmed MMSI is between 200000000 and 799999999 or
between 982000000 and 987999999, otherwise the unit shall reject the programming and be
not capable of transmitting. However, a reset to the default value "000000000" shall be
accepted, but the unit shall not be capable to transmit with this MMSI.

For the purpose of identifying the manufacturer and model number of the equipment, the unit
shall contain a vendor identification code as defined by ITU-R M.1371-5:2014, Message 24B
and Table 79A.

6.5 Information

(See 14.3)
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Information provided by the AIS
.1) The information provided by the AIS shall include:

1) Static:

IMO number (where available)
Call sign & name

Length and beam

Type of ship

Stati¢ information and the MMSI shall be stored in non-volatile memory devices.

AlS 3
exten
case
value

the ilnplementation of extended tow dimension values.

2) DOynamic:

3)

4) 3

However, pre-configured safety related messages (for example with "MAYDAY", "DISTR

and (

NOTE!

Location or tne In use pPosriaon-rixXing arteriria or tne Snip (alt or DOw arnd p
starboard of centreline)

rt or

hall, in addition to the dimension/reference for position of own ship, support dimension

sions to the ship to describe the overall dimensions of a vessel and,its tow. In sU

ch a

the dimension values transmitted in Message 5 are the sum of the_dimension refedence
s of own ship and the dimension extension values. Annex | prfoyides information gbout

Ship's position referenced to WGS 84 datum with accuracy indication and intggrity

status
Time in UTC, the date is established by the receiving equipment
Course over ground (COG)
Speed over ground (SOG)
Heading
Navigational status (e.g. not undétr command (NUC), at anchor, etc. — manual inpy
Rate of turn (where availablé)
oyage related:
Ship's draught
Hazardous carge-(type; as required by a competent authority)
Destination and-estimated time of arrival (ETA) (at master's discretion)

hort safety-related messages

istress communication text) shall not be provided.

MO COMSAR 4/Circ46:-2000 advisesthat short safetv-related messages—are not innnrpnrafnr] H

ESS"

AlS

J
equipment because there is no SAR infrastructure in place to accommodate them.

6.5.2

(A3/6.2)

Information reporting intervals

different reporting interval.

The different information types are valid for a different time period and thus need a

Static information: Every 6 min, when data has been amended, and on request.

Dyna

Voya

mic information: Dependent on speed and course alteration according to Table 2

Every 3 min for long-range broadcast message (see 8.3).

ge related information: Every 6 min, when data has been amended, and on request
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Safety-related message: As required

NOTE An SSD or VSD sentence that does not amend the data does not generate a transmission of Message 5.

Table 2 — Information reporting intervals for autonomous mode

Type of Ship Reporting interval

Ship at anchor or moored and not moving faster than 3 knots 3 min

Ship at anchor or moored and moving faster than 3 knots 10 s

Ship with a speed of between 0 — 14 knots (default) 10 s

Ship[withaspeedof betweem 0= 1ZKnots ana chamnging course 3173 S

Ship|with a speed of between 714 — 23 knots 6 S

Ship|with a speed of between 14 — 23 knots and changing course 2 s

Ship|with a speed of greater than 23 knots 2 s

Ship|with a speed of greater than 23 knots and changing course 2 s

a8 |pdicated by a change in ship's heading.
(M.1871-5/A1-4.2.1) The reporting interval shall decrease to 2(s,when the station determines
that ft is the semaphore.
If thg autonomous mode requires a shorter reporting intérval than the assigned mode, th¢ AIS
shalljuse the autonomous mode reporting interval.
When transmitting on a single channel, the reporting interval shall be maintained by doubling
the number of transmissions on the active channel.
When NavStatus is "at anchor", "moored®*"aground” or "undefined" and the vessel is mpving
faster than 3 kn-alarm BIIT ID 10 (see\Fable 3)-should-be-generated shall be activated] The
repofting interval shall be in accordance with Table 2.
When NavStatus is under wayand SOG is less than 1 kn for more than 2 h,-alarm BIIT ID 10
sheould shall be generated.
6.5.3 Ship reporting'capacity
(A3/9.2) The syStem shall be able to handle a minimum of 2 000 reports per minufe, to

adequately pravide for all operational scenarios envisioned.

Howeversthe AIS mobile unit shall be capable of processing all messages on the VDL.

6.6
(See

—Eventiog
14.4)

(A3/6.3) A security mechanism shall be provided to detect disabling of the AIS and to
prevent unauthorised alteration of input or transmitted data. To protect the unauthorised
dissemination of data, the IMO guidelines (IMO Resolution MSC.43(64)—Guidelinesfor-Ship

Reporting-Systems) shall be followed.

Means shall be provided to automatically record all periods when the AIS installation is
nonfunetioning not transmitting position reports according to required reporting interval as
described in Table 2 for more than 15 min, for instance when the power is switched off, when
the AIS is in—receive-only silent mode or not transmitting for other reasons;asfoHows.
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The last 10 times when the equipment was non-functioning for more than 15 min shall be
recorded, in UTC time and duration, in a non-volatile—memery event log.-Means—shal-be

provided-to-recover-this-data- The recorded data shall be displayed on the MKD and output on

request using the TRL sentence. It shall not be possible for the user to alter any information

recor

ded in-this-memery the event log.

Transmission of position reports as a response to interrogation shall not be used as an
indicator of functioning.

Equipment which is not transmitting position report and static data autonomously shall be

cons

dered as nonfunctioning.

6.7
(See

(A3/1

NOTE|
IEC 6
IEC 6

6.8
(A3/8

elect|
from

6.9
(See

(A3/d
oper.

antempna system shall comply with-the appropriate ITU-R Recommendations.

Addifionally, there shall be a low power setting of 1 W which is automatically adopted

the i
This

Ther
of ap

6.10

Permissible initialization period

14.6)

) The installation shall be operational within 2 min of switching on.

Sensors used with the AIS meet the requirements of their individual product standards (for exan
108-1 for GPS which permits 30 min to operation when there is no nvald” almanac data availal
108-2 for GLONASS).

Power supply

) The AIS and associated sensors shall be powered from the ship's main sour
rical energy. In addition, it shall be possible to gperate the AIS and associated se
an alternative source of electrical energy.

Technical characteristics

14.7)

) The technical characteristics~of the AIS such as variable transmitter output p
hting frequencies (dedicated*internationally and selected regionally), modulation,

essel type is a "tanker" and the NavStatus is "moored" and not moving faster than
s to facilitate low_power operation when loading and unloading.

b shall be_anvindication to the user when the low power setting is in operation and o
propriate \"XT sentences to the PI.

Alarms Alerts and indications, fall-back arrangements

hple —
le, or

ce of
nsors

bwer,
and

when
3 kn.

utput

(See

6.10.
6.10.

14.8)

1 Built-in test equipment

1.1 General

The AIS shall be equipped with BIIT to implement BITE. These tests shall run continuously or
at appropriate intervals simultaneously with the standard functions of the equipment. These

tests

shall be run whenever software has been updated (see 5.3).

If any failure or malfunction is detected that will significantly reduce integrity or stop operation
of the AIS, an-alarm alert is initiated.
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NOTE The expression "BIIT ID xx is activated" in the test subclauses means that the EUT enters the appropriate
active state. The expression "BIIT ID xx is inactivated" in the test subclauses means that the EUT enters the
appropriate inactive state, when the alert condition is rectified.

6.10.1.2 Monitoring of functions and integrity

In case a failure is detected in one or more of the following functions or data,-an—-alarm-shall
be-triggered-and the system shall react as given in Table 3.
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Table 3 — Required conditions for BIIT and reaction
of the system to the condition detected

BIT ID Description text Reaction of the system to the condition detected

14 Active locating device Continue operation

6 General failure Stop transmission

1 Tx malfunction Stop transmission

3 Rx channel 1 malfunction Stop transmission on affected channel

4 Rx channel 2 malfunction Stop transmission on affected channel

26 NO posItion sensor In use Tontinue operation (refer 1o 1able 7, priority 7 anf

timestamp value 63) &

2 VHF Antenna VSWR exceeds limit Continue operation Q‘\/

5 Rx Channel 70 malfunction Continue operation y\(‘b

7 UTC sync invalid Continue operation using indirect61>¥maphore

synchronisation .
7V
9 Internal/external GNSS position mismatch Continue operation ({b
D

10 NavStatus incorrect Continue operation ,\%

11 Heading sensor offset Continue operatioP. \e)

25 External EPFS lost Continue oper«y\'{refer to Table 7)

N

29 No valid SOG information Continue o;i%'etion using default data

30 No valid COG information Contigu.é@peration using default data

32 Heading lost/invalid Co@]}é operation using default data®

35 No valid ROT information L tinue operation using default data®

8 MKD connection lost @ Continue operation with DTE set to 1°

\f\‘
a hen so configured. $\§
Applicable if MKD is the only display. ;\‘Q
\
xO
BIIT |D 1 shall be activated w@{‘
e the integrity of the VDL would be degraded by incorrect transmitter behaviour (for insfance
irl case of the Tx sh wn procedure has operated);

e the unitis not a transmit for technical reasons or missing or invalid MMSI.
BIT D 11 sha activated when SOG is greater than 5 kn and the difference between [COG
and HDT is ter than 45° for 5 min.
BIT I@d shall be activated when an active locating device is received and shafll be
inact|vatéd when all active locating devices have been removed from target list. While BT ID

14 and related alert are active, they shall not be reactivated (i.e. shall not assume state
"Active, unacknowledged") owing to receipt of another active locating device.

The operator shall be provided with the option to enable or disable the “AlS location devices”
alert function. The default setting should be ‘enabled’. When the alert function is ‘disabled”,
the equipment shall not raise the BIIT ID 14 alert (the alert remains in state ‘normal’).

AIS shall release alerts based on the conditions detected by BITE as described in Table 4.
Classification, handling, presentation and reporting of alerts shall comply with requirements
stated in IEC 62923-1.
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Table 4 — Classification of required alerts

IEC 61993-2:2018 RLV © IEC 2018

Required BAM alert instance
Alert Alert text Additional information Prio Cat Escal BIIT ID
identifier (1st ALF) (2nd ALF)
3108 Locating device Check AIS targets w B w 14
3062 General fault Check AIS equipment w B W 6
3008 Transceiver fail Not transmitting, check AIS w B w 1
Not receiving, check AIS W B w 3,4
3015 Lost position Own ship position not transmitted W B W ;2\6
~)
3116 Impaired radio Reduced coverage (antenna VSWR) C B - \2
Ch1 inoperative, check AIS C B - Q-)‘ 3
Ch2 inoperative, check AlIS (o} B n< N 4
. . . Ly
DSC inoperative C B Q'l.l‘ - 5
3113 Sync in fallback (SDhechk AI_S f(tJ_r UTC time C C?;b - 7
ynchronisation X
3003 Lost ext EPFS Check external position sensor %,\., B - 25
3119 Missing COG Not transmitting COG Z, . C B - 30
Missing SOG Not transmitting SOG g\\v C B - 29
Missing Heading Not transmitting Heading </ O C B - 32
Missing ROT Not transmitting Rate of T{’@\ C B - 35
3013 Doubtful GNSS Int/Ext GNSS position w}atch C B - 9
Doubtful heading Difference with Cg’é%\i’éeeds limit C B - 11
3019 Wrong NavStatus Check NavSta@‘e}tting C B - 10
3009 Lost MKD Cannot dis@ safety related C B - 8
messag:eis\

xO
"Rectified, unacknowledged k&l‘\)%tate is not required to be implemented by any of the alerts
required by this document.

.
-

When, at installation, following sensors are not connected to the AIS, the corresponding
functjons of the equipinent shall not raise alerts regarding this disengaged functionality:

e ekternal E@ost;

° badin @t/invalid;
D @Ed ROT information.
AN

=

>

6.10.T.3 LCegacy translation of alerts

AIS shall provide a function for translating BAM alerts to legacy ALR alarm states and further
output the translated alerts through Pl by using ALR sentences. Function for externally
acknowledging the translated alerts by using ACK sentences shall also be provided.

The BIIT ID as described in Table 4 shall be used as the unique alarm number of the ALR
sentence, and the text in "Description text" column as described in Table 3 shall be used to
populate the alarm's description text field in ALR sentence, prefixed by the characters "AlS: "
including the space.

The ALR sentence shall be output through PI upon occurrence of any active alert and
thereafter repeated every 30 s until the alert is rectified.
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When all alerts are in normal state, an empty ALR sentence ($AIALR,,,V,V,*hh<CR><LF>)

shall be output at 1 min intervals.

Table 5 describes the mapping to be used in the translation of alert states.

Table 5 — Mapping between BAM alert states and ALR alert states

Priority of BAM BAM alert state ALR alert state
alert State Description Flags? Description
Caution Normal V.,V Inactive, unacknowledged
A Active AA Active, acknowledged
Warnping or Alert N Normal V.,V Inactive, unacknowleddgd
Vv Active, unacknowledged AV Active, unacknowledged
S Active, silenced AA Until silence pefiod endsP
A Active, acknowledged AA Active, ackhowledged
O Responsibility transferred AA Active(acknowledged
uc Rectified, unacknowledged Vv,V Inattjve, unacknowledged®
8 ALR alert state flags in the order of appearance in ALR sentepce T(first is condition, second is
dcknowledgement state).
b hen silence period ends, alert state is transitioned to "Active, unasgknowledged".
¢ None of the alerts required by this document are required to us€,state Rectified, unacknowledged.

Anngx D describes details of legacy ALR/ACK ajebt handling.

6.10/1.4 Alarm relay output

A normally closed (NC) earth free reldy contact shall be provided as an independen{ and
simple method for triggering an external-alarm alert.

The alarm relay shall be "activeVin case of power "off".

hopleraesles s eball be docetiindocl noon solinondede et ot oo oloney cliner nfosaah s b
maance of minimum dienlay, and kevhoard or externaliv bv 3 correesnondina AC cantance

R A T R R e

The plarm relaysshdll be activated when any alert is in state "V", "Active, unacknowledped".

The alarm relayshall be deactivated in all other alert states.

6.10.

2 , Status messages

6.10.2+—General

If any significant change in system operation occurs, but overall system operation is not
affected, an indication is initiated. A TXT-sentence is used to indicate when such a significant

change in system operation occurs.

6.10.2.2 Using the TXT formatter

Status messages shall be IEC 61162-1 compliant "$AITXT"-sentences on the presentation
interface output port. Status messages do not activate the alarm relay and do not require an

acknowledgement.

The parameters of this sentence formatter, which shall be set in accordance with Table 6, are

as follows:
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o text identifier, and

o text message

shall-be-setaccording-to-Table-3.

It shall be possible to monitor the current sensor status by means of a query sentence
$xxAIQ,TXT.

6.10.2.3 Channel management parameters changed

The TXT-sentence, Text Identifier 036, shall be followed by the appropriate ACA sentence(s)
tO re JUIt thU foUUtUd A:S UUIId;t;UIIO.

The TXT and ACA sentence pair shall be transmitted only once when crossing thé’boundary
of the region, when the parameters in use are changed by a new command%em—rexaes%

B

6.102.4 Monitoring sensor data status

Indicptions shall be given and the system shall react as given in Table’6.

Table 6 — Sensor status indications signalled using TXT sentence formatter

Text Message Text Identifier Reaction of the system
AIS: gxternal DGNSS in use 021 Continue operation
AIS: gxternal GNSS in use 022 Continue operation
AIS: |nternal DGNSS in use (beacon) 023 Continue operation
AIS: |nternal DGNSS in use (Message 17) 024 Continue operation
AIS: |nternal GNSS in use 025 Continue operation
AIS: gxternal SOG/ COG in use 027 Continue operation
AIS: |nternal SOG/ COG in use 028 Continue operation
AIS: Heading valid 031 Continue operation
AIS: Rate of Turn Indicator in use€ 033 Continue operation
AIS: Pther ROT source in use 034 Continue operation
AIS: Channel management parameters changed 036 Continue operation
AIS: Low power tanker mode active 037 Continue operation
AIS: Low power tanker mode inactive 038 Continue operation
AIS: Pperatingin’assigned mode by Message 16 040 Continue operation
from pasesstation 00MIDXXXX
AIS: Pperating in data link management mode by 041 Continue operation
Message—26-from-base-station{s 0B —1
AIS: Operating in channel management mode by 042 Continue operation
Message 22 from base station 00MIDXXXX on
channels YYYY and Z2Z2Z2Z
AIS: Operating in group assignment mode by 043 Continue operation
Message 23 from base station 00MIDXXXX
AIS: Returned to default operations 044 Continue operation

6.10.2.5 Position sensor fallback conditions

Priorities and affected position report data shall be as in Table 7.
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Table 7 — Position sensor fall-back conditions

Affected data in Message 1, 2, 3 >
Priority Position sensor status :cocsui:iaocr; Time RAIM Position
flag stamp flag Latitude/Longitude
1 External DGNSS in use (corrected) 2 1 UTC-s 1/0* |Lat/Lon (external)
2 I1n7t)ernal DGNSS in use (corrected; Message 1 UTC-s 170* Lat/Lon (internal)
3 Internal DGNSS in use (corrected; beacon) ? 1 UTC-s 1/0* Lat/Lon (internal)
4 External GNSS in use (uncorrected) 0 UTC-s 1/0* |Lat/Lon (externpl)
5 Internal GNSS in use (uncorrected) 0 UTC-s 1/0* |Lat/Lon (ihterngl)
6 External position source other than GNSS 0 UTC-s 0 Lat/Lomy. (externgl)
7 Dead reckoning position (from the external 0 62 0 Lat/bon (dead-
EPFS in use) reckon)
Manual position input (from the external EPFS 61 Fat/Lon (manudl)
in use)
No position 63 not available =
91/181
a8 Applicable in all configurations (minimum requirement). See also 7.6.5.4.\
b Applicable only if (optionally) an internal beacon receiver is provided: IPRAIM available "1"; if not, defaul{ "0".

The AIS shall automatically select the position source with the highest priority availaldle. If
data |availability changes, the AIS shall automatically switch to the position source with the
highgst priority available after 5s when swiiching downwards or 30 s when switching
upwdrds. During this period, the latest valid-pdsition shall be used for reporting.

When the external position source is used and both external and internal positions are valid,
then the external and internal positions shall be compared once per minute and an-alarmjalert
genefrated if the difference between the two positions is greater than 100 m + disfance
betwgen the two GNSS antennas;-for a period of 15 min.

If thg valid position does not have a timestamp (time stamp not available = 60), transmjt the
positlon report with time-stamp set to 60.

On changeover from-one status to another, a new Message 5 shall be transmitted immedjately
whern the reference point for the reported position has changed, and—an—ALR” a "[TXT"
sentgnce as described in Table 6 shall be output to the presentation interface.

If RAIM,‘is' available (indicated by a valid GBS sentence or equivalent information){ the
positjon*accuracy flag shall be evaluated using Table 8.
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Table 8 — Use of accuracy (PA) flag

2018

Accuracy status from RAIM RAIM flag Differential Resulting value of position

(for 95 % of position fixes) correction accuracy (PA) flag

status

No RAIM process available 0 Unknown 0 =low (> 10 m)

No RAIM process available 0 Uncorrected 0 =low (> 10 m)
Expected error is < 10 m 1 1 = high <10 m)
Expected erroris > 10 m 1 0 =low (> 10 m)

No RAIM pracess availahle 0 Corrected 4—=hrigh—{<—40-rm)
Expected erroris <10 m 1 1 = high (£ 10 m)
Expected erroris > 10 m 1 0 =low (>10'm)

The
sente
accu
is ca
longi

The
posit

6.10.
S0G

recei
to di

6.10.

The

in Taple 9.

ROT

connected GNSS receiver indicates the availability of a RAIM process by a valid
nce of IEC 61162-1. In this case, the RAIM-flag shall be set’to "1". The po
racy threshold for evaluation of the RAIM information is 10 m. The RAIM expected
culated based on the GBS parameters "expected error in latitude" and "expected er
ude" using the following formula:

Expected RAIM error = \/(expected error in Iatitude)2 +(expected error in Iongitude)2

mode indicator in the position sentences of NEC 61162-1 received from the conng
on sensor indicates the correction status.

2.6 SOG/COG sensor fall-back conditions

COG information from the internal"GNSS receiver shall be used, if this internal @

erent points on the ship.

2.7 ROT sensor fall-back conditions

AIS shall automatically select the ROT source with the highest priority available as

data shall’ not be derived from COG information

GBS
sition
error
For in

bcted

NSS

er is in use as a position souree. This is to avoid transmission of information refergnced

given
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Table 9 — ROT sensor fallback conditions

Affected data in Message 1, 2, 3 =
Priority Position sensor status Contents of ROT field
1 Rate of turn indicator in use @ 0...+126 = turning right at up to 708°/min or higher;
0...-126 = turning left at up to 708°/min or higher.
Values between 0° and 708°/min shall be coded by
ROT,,s = 4,733 V(ROT, . .)°/min
where ROT__ . is the rate of turn as input by the external rate
of turn indicator (TI).
Values of 709°/min and above shall be cut to 708°/min.
2 Other ROT source in use ° +127 = turning right at more than 5°/30 s (no TI available)
-127 = turning left at more than 5°/30 s (no Tl available)
3 No valid ROT information available -128 (80 hex) indicates no turn information-available (defaplt)
a8 Rpte of turn indicator according to IMO A.526(13); determined by talker ID. See also 7.6.5.4.1.
b i.¢. based on HDG information.
6.11| Display, input and output
(Seel|14.9)
6.11/1 Minimum keyboard and display (MKD)
The MKD is an essential part of the AIS and it¢may be remote. If the MKD is remote, then a
facilify shall be provided to ensure the integrity,of the link using a HBT sentence.
This | document describes the combindtion of AIS transceiver and MKD. Only tgsted
combinations of specific transponders©and specific remote or integrated MKDs fulfi] the
requifements set in this document.
The MKD is a display and mandal input device to allow the following functions.
Manual input of voyage .related and static ship data-and-safetyrelated-messages, control
of AIS and data selection. The method of entering the navigational status and vdgyage
related data shall ‘be readily available to the operator. It shall not be possible to inpyt the
avigational status 14 by the Class A AIS station. It shall be possible to enter all pther
npvigationahkStatuses including those undefined or reserved for future use. If no upique
finitionsisassociated to the value, at least the value shall be displayed on the MKD.
ingication shall be provided at MKD if all dimension values are set as zero.
KD shall prowde user gmdance for settlng d|menS|on extenS|on values when NavStatus

en all
extension dlmenS|on values are set as zero and NavStatus is 12.

All values (from 0 to 255) of ship and cargo type shall be accessible via the MKD. If no
definition is associated to the value, at least the value shall be displayed on the MKD.

Input and initiation of the transmission of safety related messages and optionally text
messages. If the addressed station of an addressed message indicates that it cannot
display the message (DTE flag), the MKD shall indicate that the message may not be
displayed at the recipient. MKD shall not accept input of more characters than can be
transmitted in a 3 slot message.

Display of own ship transmitted static, dynamic and voyage related data.
Display a minimum of 200 targets.

Display at least three (3) lines of target data. Each line to display at least the name of the

station, time elapsed, bearing, range;—rame—ofship—and-time—elapsed-sinece of the last
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position report received.—Range—to—SARAircraft—shall-be—2-dimensional: Horizontal
scrolling of bearing and range and time elapsed is not allowed. The title of display data
shall be visible.

e Display of status information and display of alert information in accordance with IMO
MSC.302(87).

e Display of all configuration parameters without need of entering a password.

All characters, except trailing @ signs, shall be displayed (see Table 47 of
ITU-R M.1371-5:2014).

By defautt—the—target—iist—s—auto-sorted—im ascending Tange—except—the—rearest _getive
AIS_-EART or if cunnorted other taraets of interest shall he disnlayv ) 5 Cf the !L t. All

Ao~ Py T O T OupP PO tC O o T argCto O S Ccot—oran— o T —aropray

active locating devices shall be displayed in ascending range above other targets.

()
(0N
D
=
s
oy
P
e
[0)

The fime out value for target display, other than-AlS-SART locating devicesshall be 7| min.
For-$ART-ACTHN/E active locating device, the time out value shall be 18 min. The timg out
valug for storing the static target data shall be 18 min.

It mgy be possible to filter the presentation of AIS targets (for example, by target range,
CPAITCPA or AIS target class A/B, AIS AtoN, etc.). If additioqal filtering or grouping is
suppprted, the manufacturer should document this functionality as an option. If digplay
equipment provides facilities for the calculation of CPA/TCPA, then the facilities should
comply with the relevant clauses of IEC 62388. If a filter is-applied, then there shall be aclear
and permanent or persistent indication for the application, as appropriate. The filter critefia in
use ghall be readily available to the user (i.e. range, GPA/TCPA, class).

It shall not be possible to remove individual AlS¢targets from the presentation.

The pactive-ArS-SARTs locating devices shall be displayed on the top of the target list{ The
testing (including type approval testing)>AIS-SART of a locating device should nqt be
displayed or output on the Pl during~normal operation; however the AIS should hav¢ the
capapility to display and output on the Pl the-testing-AlS-SART locating devices in test node
during periodical testing of own ship's-AIS-SART locating devices.

The |active and testing—AISISARTshould—be locating devices are identified—as—foflows
accofding to Table 10 to{able 12:

Table 10 - Identification of locating devices when active

AIS-SART MOB-AIS EPIRB-AIS
Identity range 970010000 to 970999999 | 972010000 to 972999999 | 974010000 to 974999999
NavStatus of Message 1 14 14 14
Name in the target list AIS SART MOB AIS EPIRB AIS
BIIT ID 14 14 14
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Table 11 - Identification of locating devices when in test mode

AIS-SART MOB-AIS EPIRB-AIS
Identity range 970010000 to 970999999 | 972010000 to 972999999 | 974010000 to 974999999
NavStatus of Message 1 15 15 15
Name in the target list SART TEST MOB TEST EPIRB TEST

Table 12 — Identification of locating devices for type approval testing

AIS-SART

MOB-AIS

EPIRB-AIS

Iden{ity range

970000000 to 970009999

972000000 to 972009999

974000000 to, Q74009999

Nav$tatus and name in Message 1 is identical to Table 10 and Table 11.

The PTE flag (refer to Recommendation ITU-R M.1371-45/A8-3.3) shall only be set tp "1"
wher] there is no means of displaying received text messages. External equipment indi¢cates
the gvailability of a remote MKD functionality by a HBT sentence-sent every 30 s. If an|SSD
sentgnce is applied, the DTE field should be evaluated together-with the HBT sentenge to
defing if the external equipment is able to display text messages:

Tablg¢ 13 describes the messages or target informationsderived from received messageg that
shou|d be displayed on the MKD.
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Table 13 — Message display on MKD

IEC 61993-2:2018 RLV © IEC 2018

Message type

Information content

Remark

All messages below

MMSI

Message 1, 2, 3

Position report

Position (Lat, Lon, Range, Bearing)

Time in minutes since last position report was
received (0-19)

The name of locating device shall show according
to Table 10, Table 11 and Table 12 as
appropriate, followed by the MMSI.

In graphical display by position

PA-ftag, RATVM time—stamp; descriptiomof position
quality as derived from Table 14

Navigational status

Messlage 5 Name of ship

Stati¢ data

Messjage 4 Position (Lat, Lon, Range, Bearing) In graphical display by position. May
) ) ) ) ) . be filtered_ ih’ar out (and filtering

Base|station report Time in minutes since last position report was

received

Name shall show "BS:MMSI" unless the name is
derived from a Message 24a

PA-flag, RAIM, description of position quality as
derived from Table 14

indicated)

Messjage 9

pircraft position

Position (Lat, Lon, Range, Bearing, Altitude)

Time in minutes since last position repart was

In graphical display by position. ]
range to SAR air craft should be
dimensional calculation. May be

[he
by 2-

reporft received filtered in or out (and filtering
Name shall show "SAR:MMSI" unl&ss’the name is | indicated)
derived from a Message 24a or Message 5
PA-flag, RAIM, time stamp,description of position
quality as derived from Table 14
Messfage 11 The result of the communication test should be The indication of the result shoulf be
displayed. automatically removed not later than
30s
Message 12, 14 Text content
Safety related text

messfage

Messhage 18, 19

Pasition (Lat, Lon, Range, Bearing)

Time in minutes since last position report was
received

PA-flag, RAIM, time stamp, description of position
quality as derived from Table 14

In graphical display by position.

May be filtered in or out (and filtgring

indicated)

Messjage 194/ 24a
Clas

Name of ship

B 'r_\ncifinn and

static report

Message 21

Aid to navigation
report

Name of Aids to Navigation

Time in minutes since last position report was
received

Position (Lat, Lon, Range, Bearing)

PA-flag, RAIM, time stamp, description of position
quality as derived from Table 14

Off-position flag
Type of AtoN (ITU-R M.1371-5 Table 74)
Virtual AtoN flag

Name plus indication it is an AtoN

In graphical display by position

May be filtered in or out (and filtering

indicated)
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Table 14 — Position quality

Description Criteria
No position Latitude = 91° or longitude = 181° or time stamp = 63
Manual position Time stamp = 61
Dead reckoning position Time stamp = 62

Outdated position > 200 m

Predicted distance (from SOG and time elapsed) > 200 m

Position > 10 m PA =0 and RAIM =0
Position with RAIM > 10 m PA =0 and RAIM = 1
Positjlon < 10 m PA =1 and RAIM =0
Positjon with RAIM < 10 m PA =1 and RAIM =1
Valid|position with no time stamp Time stamp = 60

NOTE Detailed information about the quality of position is displayed in a sub-page.

6.11)2 Communication test

The
add

It s

prop

ressed Message 10 and verifying the response of the addressed station, Message 11

hpll be possible to initiate the communication test manually by MKD. The MKD

A different target shall be suggested if the test fails.

It shall also be possible to initiate the commumication test via the presentation interface
using an AIR sentence (indicating Messagé.11 in the "Message ID" field). In response t

AIR

gentence, the AIS unit shall transmit-a*Message 10.

Upor| reception of a Message 10, the)AlS unit shall respond with a Message 11.

The fesult of the communication test shall be displayed. The operation manual shall pr

guida

for example between 15 NM and 25 NM.

6.11.3 Alarms Alerts and status information

6.113.1 Alarms Alerts

The following-atarms alerts shall be indicated and displayed on request:

AIS shall have a means of testing communication ovet_the VDL by transmittin

bse a target and allow the user to confirm this target or select an alternate Class A t3

g an

shall
rget.

input
O the

bvide

nce on use of this feature such that the selected addressed target is at a suitable range,

ap afesult of the built-in integrity test (BIIT see 6.10.1-and-AnnexF);

reception of Message 1 NavStatus 14.-Once-acknowledged-fora-givenUserltb-therelay
will-not-be-activated-and-the- ALR-will-indicate-acknowledge- Once acknowledged, the alert

will not be re-activated again if a new message is received. The acknowledgement
stay in effect until-it alert is removed-from-the-target-tist due to time out.

A means to acknowledge alerts shall be provided in accordance with IMO MSC.302(87).

6.11.3.2 Status information

shall

The following status information shall be indicated and the information contents displayed on
request:

indications as a result of the built-in integrity test (BIIT see 6.10.1);

sensor status information as provided by the TXT and alert sentences;
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received safety related Messages—42-and 14;
received long-range interrogations;

manual confirmation of long-range interrogation if in manual mode.

AIS operation not in default due to base station control message as indicated by
sentence.

2018

TXT

6.11,3.3 Indication, display and storage of received Message 12 and Message 14

At lgast the 20 most recently received Message 12 and the 20 most recently rec
Mesgage 14 shall be available for display on request. Indication of unreadJsafety re
mesdgages shall be provided.

The gontent of the most recently received Message 12 shall be disptayed foremost until
by the user.

In addition, it shall be possible to select up to 20 messdges that shall be retained
displpyed on request until deleted. Retention of theseXmessages without power if
requifred.

Safefly related messages having identical source and, content shall replace existing mess
that fhey duplicate.

6.114 Data protection

The following data shall be protected.ffom unauthorised modification either by MKD g
sentg¢nces (for example by password):

MMSI;

call sign;
npme of ship;
IMO number;

d|mension/reference for position;

interface configuration;

phpssword(s);

eived
lated

read

and
not

ages

r Pl-

pre-shared key for SSA-sentence;

Message 27 tx channels.

Other data, if protected, should not be protected by the same password level.

If the EPV or SSD configuration sentences are used, a preceding valid authentication
sentence shall be provided. Implementation of SSA-sentence is mandatory. SPW-sentence
may be used on serial ports only to provide backwards compatibility. MD5 signature
calculation method with signature length of 32 HEX characters as received in SSA-sentence
shall be implemented.
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The pre-shared key associated with SSA sentence and the password associated with SPW
sentence or used on MKD shall not be displayed on the MKD and shall not be output on query
for EPV sentence. The pre-shared key for SSA sentence shall be input by proprietary means.

6.11.5 Distance calculation

The AIS shall use the equations in Annex E to calculate all distances including range to other
AIS stations and regional areas.

6.12 Protection from invalid controls

The RTS shall not accept the conirol commands sent from stations with invalid base siation
MMY|l. Before accepting and processing the Messages 4, 16, 17, 20, 22 and 23, the AlS|shall
check the MMSI of the transmitting station. A valid base station MMSI is defined as
"00xyyyyyy" where x is between 2 and 7. The unit shall only accept and process recgived
comrmands with a valid base station MMSI. See Annex C.

7 Technical requirements

71 General

(M.1871-5/A2-1.1) This clause covers layers 1 to 4 (Physical Layer, Link Layer, Nefwork
Layer, Transport Layer) of the Open System Interconnectioh (OSI) model.

Figure 1 illustrates the layer model of an AIS station{Bhysical Layer to Transport Layer) and
the layers of the applications (Session Layer to Application Layer).
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Application
Layer

Presentation
Layer

Layer

Transport
Layer

Network
Layer

CHANNEL 1 CHANNEL‘Z\Q

Link Layer LME Link Layer LME

Link Layer DLS Link Layer DLS

Link Layer MAC Link Layer MAC

Physical Layer Physical Layer

Rx1 )* Tx1/2 Rx 2

IEC
Figure 1 — OSI layer model
7.2 | Physical layer
(See|Clause 15)
7.21 General

(M.1871-5/A2=2) The Physical layer is responsible for the transfer of a bit-stream fron an
origimatot out, on to the data link.

[=Y) : 1 ! L 1 ) ! H ! H ! ) 0o H
The mirysiidi IaytTlI o>lTall |94~ ucsiglricu LI aclurudaricc WILTI INCCUITITTICTI dt|on

ITU-R M.1371-45/A2-2.

7.2.2 Transmitter parameters

Transmitter parameters shall be as given in Table 15.
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Table 15 — Transmitter parameters

Transmitter parameters

Requirement

Condition

Frequency error

+ 500 Hz normal £ 1 000 Hz extreme

Carrier power (Pgg) 41 dBm high power setting + 1,5 dB normal and
30 dBm low power setting + 3 dB extreme, conducted
Modulation spectrum -25 dBc Afc < £ 10 kHz

—-70 dBc slotted transmission

+ 25 kHz < Af < + 62,5 kHz

Modulation accuracy

1740 £ 175 Hz normal __+ 350 Hz extreme

Test signal 0101...

2 400 £ 240 Hz normal + 480 Hz extreme

Test signal 0000111 %...

Power versus time
chargcteristics

Transmission delay: 0s
833 pus
833 us

Ramp up time:
Ramp down time:

Transmission duration: < 26 624 ps

See Figure 2 and<Jable 16

Nominal 1 time slot
transmission

Spurjous emissions -36 dBm 9kHz ... 1 GHz
-30 dBm 1 GHz ... 4 GHz
+15dB oo oo . 4 /
Ass b o e e e Y
-1dB | T \QU ’ ’
-3dB [~ e $\'
i )
\
: 3
i \O
1 %
| \\0
1
| O
1
-500dB |--------- :———————g\——' ———————————————————— ----EEE R e — —————— - - .
! LN i i
1 1 T T
To! TB1 TB2 TFi 6
1 1
TA: : ! !
: : 1 1
1 1
| | Training Start ' |
‘== sequence flag

Figure 2 — Power versus time characteristics

IEC
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Table 16 — Power versus time characteristics
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Reference Bit Time Definition
Ty 0 0 ms Start of transmission slot. Power shall NOT exceed
—-50 dBc (ref. P, ) before T,
TA Oto6 0 to 0,625 ms Power exceeds —50 dB of PSs
B Tay 6 0,625 ms Power shall be within +1,5 or -3 dB of P_
Tgo 8 0,833 ms Power shall be within +1,5 or -1 dB of P, (start of training
sequence
Te (includes 233 24,271ms Power shall remain within +1,5 or =1 dB of P__ during the
1 stuffing bit) period Ty, to T,
Te (ipcludes 1 241 25,104 ms Power shall be =50 dBc (ref. P, a) and stay belowthis
stuffing bit)
Ts 256 26,667 ms Start of next transmission time period
7.2.3 Receiver parameters

Recediver parameters shall be as given in Table 17.

Table 17 — Receiver parameters

Requirement

Receiver parameters

Result in Wanted signal Unwanted signal(s)
PER
Sensitivity 20 % =107 dBm normal
-104 dBm normal at
+ 500 Hz offset
-101 dBm extreme
Error|at high input levels 1% -7 dBm and -77 dBm -
Co-channel rejection 20 % -104 dBm -114 dBm nominal
-104 dBm -114 dBm at + 1 kHz
offset
Adjagent channel selectivity 20 % -104 dBm -34 dBm normal
-98 dBm extreme -38 dBm extreme
Spurious response «ejection 20 % -104 dBm -34 dBm
Internodulation-reésponse rejection and 20 % =101 dBm -27 dBm (< 5 MHz)
blocking
-15 dBm (> 5 MHz)
Spurjois’emissions -57 dBm 9 kHz ... 1 GHz
-47 dBm 1 GHz ... 4 GHz

7.3 Link layer

(See Clause 16)

7.3.1 General

(M.1371-5/A2-3)

The Link layer specifies how data shall be packaged in order to apply error

detection and correction to the data transfer. The Link layer is divided into three (3) sublayers.
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7.3.2 Link sublayer 1: Medium Access Control (MAC)

(M.1371-5/A2-3.1) The MAC sublayer provides a method for granting access to the

data

transfer medium, i.e. the VHF data link. The method used shall be a Time Division Multiple

Access (TDMA) scheme using a common time reference.

The Medium Access Control sublayer shall be designed in accordance with Recommend
ITU-R M.1371-45/A2-3.1.

7.3.3 Link sublayer 2: Data Link Service (DLS)

ation

(M.AB7T-5/A2-3.Z) The DLS sublayer provides methods for:

1) ta link activation and release;
2) ta transfer; or
3) efror detection and control.

The |Data Link Service sublayer shall be designed in accordance with" Recommend
ITU-R M.1371-45/A2-3.2.

Repdgated messages and Class B CS messages shall not be used in the ing
synchronisation process.

7.3. Link sublayer 3 — Link Management Entity (LME)
7.3.41 General

(M.1371-5/A2-3.3) The LME controls the operation of the DLS, MAC and the physical la]

The Link Management Entity sublayer shall be designed in accordance with Recommend
ITU-R M.1371-45/A2-3.3.

Link publayer 3 includes definitionx0f VDL-messages. Table 18 shows the VDL messages
shalllbe used by a Class A shipbaorne mobile AIS device.

ation

lirect

er.

ation

that
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Table 18 — Use of VDL messages

2018

Msg. Name of message M.1371-5 | R/P (0] T Remark
No. Ref.
0 Undefined None Yes | Yes No | Reserved for future use
1 Position report A8-3.1 Yes | Yes | Yes [For alocating device according to Table 11,
(scheduled) the Message 1 should only be sent to the Pl in
special locating device test mode
2 Position report A8-3.1 Yes | Yes | Yes
(assigned)
3 Pasition repart (when A8-3 1 Yes Yes Yes
interrogated)
4 Base station report A8-3.2 Yes | Yes No
()
5 Static and voyage A8-3.3 Yes | Yes | Yes
related data
6 Addressed binary A8-3.4 Yes | Yes | Yes [ (1) Only if addressed to'own station
message (1)
7 Binary acknowledge A8-3.5 Yes INF | Yes [(2) An ABK Pl message shall be sent to the PI
(2) in any case
8 Binary broadcast A8-3.6 Yes | Yes | Yes
message
9 Standard SAR aircraft A8-3.7 Yes | Yes No
position report
10 UTC and date inquiry A8-3.8 Yes INF | Yes
11 UTC/ date response A8-3.9 Yes INF | Yes
12| | Addressed safety A8-3.10 [ Yes | Yes,|'Yes [(3) Only if addressed to own station
related message (3)
13 Safety related A8-3.11 Yes INF | Yes |(4) An ABK Pl message shall be sent to the PI
acknowledge (4) in any case
14 Safety related A8-3.12 Yes | Yes | Yes [For alocating device according to Table 1/,
broadcast message the Message 14 should only be sent to thg Pl
in special locating device test mode
15 Interrogation A823.13 Yes INF | Yes [ Class A shipborne mobile station shall onl
interrogate for Message 3, 4, 5, 9, 18, 19,21
and 24
Slot offset shall be set to 0 and shall respgnd
for interrogations for Messages 3, 5 and 2#B
only
16 Assigned/mode A8-3.14 Yes INF No [ (5) Class-A AIS shall receive and process |only
command if the message is sent from the station wit
®) valid base station MMSI
17 DGNSS A8-3.15 Yes INF No [ (6) Only if internal GNSS receiver is capable of
(5,6)| (7) processing DGNSS corrections or Pl contdins
an NCANSS autniit haret
ar-BDGN tHpt-port
(7) On other ports of the PI: INF
18 Standard Class B A8-3.16 Yes | Yes No
equipment position
report
19 Extended Class B A8-3.17 Yes | Yes No
equipment position
report
20 Data link management | A8-3.18 Yes INF No
message (5)
21 Aids-to-Navigation A8-3.19 Yes | Yes No
report
22 Channel management A8-3.20 Yes INF No

message

(5)
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Msg. Name of message M.1371-5 | R/P (0] T Remark
No. Ref.
23 Group assignment A8-3.21 Yes | Yes No
command (5)
24 Static data report A8-3.22 Yes | Yes | Yes | Class A shipborne mobile station shall send
) out Message 24B within 12 min after start up
(single slot, two parts) and every 24 h thereafter.
25 Single slot binary A8-3.23 Yes | Yes | Yes [(8) Only if broadcast or addressed to own
message (8) (9) | station
(9) Use ABM or BBM sentence indicating
Message 25/70 in message ID field to initiate
26 Multiple slot binary A8-3.24 Yes | Yes | Yes |(10) Only if broadcast or addressed to.owrn
message with (10) | (11) [ station
CommState L NCE L
(11) Use ABM or BBM sentence indicating
Message 26/71 in message ID)field to initipte
27 Long-range AIS A8-3.25 No No Yes | Transmit on dedicated chanhnels (not AIS 1 and
broadcast message AIS 2).
28 tq | Undefined None INF INF No | Reserved for future-use
63
Key
R/P 1+ Receive and process internally, e.g. prepare for output via Pl, actdpon the received information, anfl use
the received information internally.
O 1 Output message content via Pl using Pl VDM messages
T 4 Transmission by own station: "Yes" = required; "No" = shallynot be transmitted
INF + VDL message will be output via Pl using a Pl VDMsmessage for information only. This function may be

suppressed by configuration setting.

For Nlessages 6, 8, 12, 14, 25 and 26, own. transmissions shall not exceed the total numh
slots|in a frame with a maximum number of consecutive slots per message as defin
Recdmmendation ITU-R M.1371. If the encapsulated data (binary data or safety related
provided by the ABM or BBM sentences is not byte aligned, the binary data or safety re
text yithin the transmitted Messages shall be padded with bits having value zero to the

byte poundary.

For Message 15, own.transmissions shall not exceed a total of 5 messages in a fran
either case is exceeded, the AIS shall generate an ABK warning sentence. Message 15
only pe transmitted“in response to the AIR sentence received via the Pl or if interrogati

initiafed manualyson the MKD.

7.3.4.2

Clas$ ‘ACAIS shall process assignment commands in accordance with Recommendation |

Response to assignment commands (Messages 16 and 23)

er of
ed in
text)
lated
next

ne. If
shall
on is

rU-R

M.137T-Zonly if the commands are sent from stations with valid base station MMST.

An assignment command received by Message 16 or Message 23, with a reporting interval
shorter than or equal to the autonomous reporting interval, shall be processed and the
reporting interval defined by the assignment command be used.

An assignment command received by Message 16 or Message 23 with a reporting interval
longer than the autonomous reporting interval shall be ignored.

A group assignment by Message 23 shall not apply to Class A mobile stations with NavStatus
"moored" and "at anchor" and not moving faster than 3 kn except when the station type is 10
(see 8.3).
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7.4 Network layer
(See Clause 17)

7.41 General
(M.1371-5/A2-4) The network layer shall be used for:

1) establishing and maintaining channel connections;
2) management of priority assignments of messages;

3) distribution of transmission ,nar‘kpfc between channels:

4) data link congestion resolution.

The | network layer shall be designed in accordance with Recommendation
ITU-R M.1371-45/A2-4.

7.4.2 Management of regional operating settings

All sfored regional operating settings shall be time/date-tagged andxthey should be tagged
with [information by what input means this regional operating setting was received (TDMA
Mesgage 22, DSC telecommand, Manual input via MKD, ACA sentence input via presenfation
interface). It shall be possible to obtain an ACA sentence{giving the current stored |area
settings by means of a query sentence $xxAIQ,ACA. The tesponse shall be ACA and A(S.

The AIS shall constantly check if the nearest boundary,'of the regional operating area of any
stored regional operating setting is more than 500 NM" away from the current position of own
statign, or if any stored regional operating setting.was older than 24 h. The age of the|area
setting is the time since the area setting has been applied the last time by Message 22,|DSC
command, MKD or ACA input. The "time of inztise change" provided by ACA output cannpt be
used| for this purpose. Any stored regionalvoperating setting which fulfils any one of fhese
condjtions shall be erased from the memory.

The fegional operating settings set\shall be handled as a whole, i.e. a change requestgd for
any parameter of the regional™eperating settings shall be interpreted as a new redional
ating setting. However,\in“case that the narrow bandwidth (12,5 kHz) operation is

the user requésts to manually input a regional operating setting via the MKD| the
regional operating“settings in use, which may be the default operating settings, shdll be

or in| full. The/AIS shall ensure that a regional operating area is always input and that it

confgrms operating areas laid out in Recommendation
ITU-R of input of an acceptable regional opernating
Sett' ‘nn-- 3-Second ll: na l:l!_ Sha”

The AIS shall not accept, i.e. shall ignore, any new regional operating setting which includes
a regional operating area, which does not conform to the rules for regional operating areas
laid out in Recommendation ITU-R M.1371-45/A2-4.1. The area size calculation shall be in
accordance with Annex E.

The AIS shall not accept a new regional operation setting if the distance to the base station is
more than 120 NM or if no Message 4 is received from the base station.

The AIS shall not accept a new regional operating setting, which was input to it via the
presentation interface, if the regional operating area of this new regional operating setting
partly or totally overlaps or matches the regional operating area of any of the stored regional


https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

IEC 61993-2:2018 RLV © |IEC 2018 —47 -

operating settings, which were received from a base station either by Message 22 or by DSC

telec

ommand within the last two hours.

If Class-A station has received Message 22 with MMSI addressed to own station, it shall not
accept Message 23 and Message 22 addressed to an area for 10 min.

A Message 22 addressed to own station or a DSC telecommand not including the co-
ordinates of the corner points shall be accepted only if the AIS is in a region defined by one of
the stored regional operating settings. In this case, the set of regional operating settings shall
be composed by combining the received parameters with the regional operating area in use.

If th

or in[total or matches the regional operating areas of one or more older regionaloper
settings, this or these older regional operating settings shall be erased from the meémory
regiojnal operating area of the new, accepted regional operating setting may bé neighbo

tightl
not |

Subsequently, the AIS shall store a new, accepted regional operating setting in one

mem
mem
acce

NOTE|

No ni

regional operating area of the new, accepted regional operating setting overlaps._in

and may thus have the same boundaries as older regional operating settings. This
ad to the erasure of the older regional operating settings.

pry location of the eight memories for regional operating settings. If there is no
bry location, the most distant regional operating setting shall be replaced by the
pted one.

The distance to a regional operating setting is the distance to the’nearest boundary.

eans other than defined herein shall be allowed te clear any or all of the stored reg

part
ating
The
uring
shall

free
free
new,

ional
tored

regional operating settings by a manual input via.the MKD or by an input via the presenfation

inter

opegIting settings. In particular, it shall not be possible to solely clear any or all of the s

ace without inputting a new regional operating setting.

ation

When the ship goes outside the regional area, the AIS shall revert all the parameters to
defadlt.

7.5 | Transport layer

(See|Clause 18)

(M.1871-5/A2-5) The transport layer shall be responsible for:

1) cpnverting data.into transmission packets of correct size;

2) spquencing<of data packets;

3) interfacing protocol to upper layers.

The | \transport layer shall be designed in accordance with Recommend

ITU-R M 137 T-257AZ-5.

7.6
(See

7.6.1

(M.1371-5/A2-5.4)

Presentation interface

Clause 19)

General

Data, which is to be transmitted by the AIS device, shall be input via the

presentation interface. Data, which is received by the AIS dewce shaII be output through the

presentation interface.
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Class A shipborne mobile equipment shall provide a two-way interface for

equipment which provides for long-range communications. The interface shall comply with the
following.

The interface between the transport layer and higher layers shall be performed by the
presentation interface. The presentation interface of the AIS shall comprise the data ports
listed in Table 19 (also see Annex B).

Table 19 — Presentation interface access

General function

Mechanism

Automatic input of sensor data IEC 61162-2 input ports, also configurable as
) . ) IEC 61162-1 input ports — minimum 3 ports requirgd
(sengor data input from shipboard equipment)
Additional IEC input port may be provided
High|speed input/output ports (including pilot port) IEC 61162-2 paired input and output ports — minimum
2 ports required
(opefator controlled commands and data input; AIS P 4
VHF|Data Link (VDL) data; and AIS equipment status) | The long-range communications port may be
configured as an additionalcpresentation interface |(PI)
port if it is not needed for(long-range communicatipn in
the current installation
Long-range communications IEC 61162-2 paired input and output port
BIIT falert relay output Isolated normally~elosed (NC) contact circuit
7.6.2 Automatic input of sensor data
7.6.2(1 Required ports
A minimum of three input ports shall be proyvided. An additional IEC 61162-450 input porf may
be ptovided. Each port shall meet the requirements of IEC 61162-2 and be capable of being
recomfigured according to IEC 61162-1,
7.6.2(2 Interface connector
The manufacturer shall specifynthe connector and pin assignments for these ports.
7.6.2.3 Format of sensor data
The [sensor data, shall be provided using the formats described in IEC 61162-1. As a
minimum, the required IEC 61162-1 sentences listed in Table 20 shall be received| and

procgssed by-an-AlS unit. Details for these sentences are contained in IEC 61162-1.
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Table 20 — IEC 61162-1 sensor sentences

Data

IEC 61162-1 sentences

Reference datum

DTM

Positioning system:
Time of position
Latitude/Longitude

Position accuracy

GNS, RMC

Speed over ground (SOG)

RMC, VBW, VTG

Couflse over ground (COG)

RMC, VBW, VTG

Heading

HDT, THS

RAIN! indicator

GBS

Rate| of turn (ROT)

ROT

NOT
sped|

F  Additional optional digital interface network IEC 61162-3 parameter group numibers equivalent t
fied network IEC 61162-1 sentences are described for information in Annex H.

the

The
provi

The
error
flag"

Each
equif

are the specified input sentences assigned to specific equipment. AIS shall be capal

acce

AIS shall use the DTM sentence to automatically confirmi that the position inform
ded for transmission is in the WGS 84 datum.

reception of periodic GBS sentences, containing{values for the parameters "exps
in latitude" and "expected error in longitude" shall be used to indicate with the "
that the position sensor is operating with a RAIM process in use.

ment. The external sensor equipmentsis neither assigned to specific AIS input port

pting these specified sentences at.each of the input ports.

ation

bcted
RAIM

of the data items listed in Table 20 may be produced by various connected sensor

5 nor
le of

A mgchanism shall be implemented to avoid data mismatch or duplicate inputs if myltiple
senspr data for the same parameter is received by different sentences and/or ports| The
mechanism shall be documented in a manufacturer's installation manual.

7.6.3 High-speed input/output ports

7.6.31 Required-ports

A minimum ,of<{two input/output ports shall be provided, a primary input/output poft for
conngction.>of on board control equipment, ECDIS, radar, etc., and a pilot/auXiliary
inputfoutput* port for connection of ship's pilot equipment, service equipment, etc. Each port
shall| meet the requirements of IEC 61162-2. An additional IEC 61162-450 port maly be
providet:

Both input ports shall be functionally equivalent and shall be capable of receiving the data
formats defined in Table 21.

Both output ports shall be functionally equivalent and shall be capable of simultaneously

transmitting the data formats defined in Table 22.
7.6.3.2 Interface connector
If the pilot plug is provided, it shall be configured as follows.

AMP/Receptacle (square flanged (-1) or free-hanging (-2)), shell size 11, 9-pin.
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Std. Sex 206486-1/2 or equivalent with the following terminations:

Tx A is connected to Pin 1;
Tx B is connected to Pin 4;
Rx A is connected to Pin 5;
Rx B is connected to Pin 6;
Shield is connected to Pin 9.

The manufacturer shall specify the connections for the remaining ports.

7.6.3.3 Input data and formats

The AIS shall as a minimum be able to receive and process the input data shown in{Table 21.
The Hetails of these sentences are contained in IEC 61162-1 and in Annex F tor senfence
SSAJ| The manufacturer's proprietary data may also be entered using these highrspeed pgrts.
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Table 21 — AIS high-speed input data and formats

Data

IEC 61162-1 sentences

Normal access — Parameter entry

Voyage information: VSD®

Vessel type and cargo category

Navigational status

Draught, max. actual static

Destination

ETA|date and time

Regipnal application flags

Statipn information S8D

Vesdel name

Call pign

Antepna location, length and beam®

Command for equipment property value EPV

Secyrity password sentence SPwWP

Sender Signature Authentication SSAd

Initiate VHF data-link broadcasts

Safefy messages ABM

Handshake to acknowledge received safety message by a remoteMVIKD BBM
ABK

Binafy messages ABM
BBM

Interfogation message AIR

AIS equipment — Parameter entry

AIS YHF channel selection ACA?

AIS YHF power setting

AIS YHF channel bandwidth

Tranpmit/Receive mode control

BIIT and alert handling input
Heartbeat from remote MKD and for responsibility transfer HBT
Alerf commands ACN, ACK
LR acknowledge
Mangak kR acknowledge LRF
a

1

/10 min.

¢ Al BI, Cl, DI excluding tow as defined in Annex I.

See Annex F.

The ATS requires that information In the longitude and latitude fields of the ACA sentence Is truncatied to

b The SPW sentence shall not be used in the IEC 61162-450/-460 interface (see 7.6.5.4.1).

¢ Updated VSD sentence description is defined in Annex G. The special manoeuvre indicator is configured
using the first two bits of regional application flag of the VSD sentence. The following two bits of the regional
application flag define the first two bits of the three-bit spare-field of Message 1, 2 and 3.

7.6.3

The AIS shall as a minimum be able to generate and send the output data shown in Table 22.

4 Output data and formats
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The VDO sentence (containing Messages 1, 2 or 3) shall be output on both high-speed output
ports, at nominal 1 s intervals, use A and B to indicate that the data was transmitted on the
VDL channel A or B, null indicating not transmitted on the VDL.

The VDM sentence shall be sent simultaneously on both high-speed output ports for every
VDL message received. Some VDL messages are informative (see Table 18). During
operation, the operator may disable delivery of these informative messages. The
manufacturer's proprietary data may also be sent using these high-speed ports.

Table 22 - AIS high-speed output data and formats

Data IEC 61162-1 sentencés

Prepared by AIS unit

Notiffjcation that a session initiated by messages ABM, BBM, AIR is terminated ABK

AIS pwn-ship broadcast data (all transmissions available) VDO

AIS ¢quipment status (built-in-integrity-test results) and alerts ALR, ALC, ARC, ALR
Channel management data (using query mechanism) ACA and ACS

Received on VHF data-link by AIS unit

All VDL AIS messages received, broadcast or addressed to own station W VDM

Received on LR communication system

LR ifterrogation message received ‘ LRI and LRF

System information in responseito a query

Statif information SSD
Voydge information VSD
Repgrt equipment property value EPV
Versjon information VER
Statys information TXT
AIS {ransmitter non-functioning log TRL
Neggtive acknowledgement NAK

If thgq internal GNSS of the AIS is(intended to be used for the ship's position source, then sentences DTM, GNS,
GBS|and RMC are required to be generated and sent as output data (see 6.2.2).

7.6.3.5 Relay of heading and rate of turn input sentences to pilot port

To provide greater resolution on sensor data for external equipment connected to the pilot
port, AIS shall provide functionality to relay heading (HDT, THS) and rate of turn (ROT) input
sentences to the pilot port.

The following requirements apply for the relay function:
e maximum rate at output shall be 5 sentences per second for heading and 1 sentence per
second for rate of turn;

o if no sentences have been received at input, AlS shall not send the respective sentence at
the output;

NOTE Receiver of the relayed data connected to pilot port detects the missing input signal from sentence
timeout.
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e latency: maximum 200 ms from the receipt of complete input sentence until start of output
sentence;

e the most recent received complete sentence shall be relayed;
e AIS shall not modify the content of the sentences that are relayed, including talker ID;

e on multiple inputs of the same type of information, only the sentences from a source used
for composition of position reports are relayed.

7.6.3.6 Configuration using EPV sentence

Property identifiers used with EPV-sentence applicable for Class-A AIS Mobile station are
descfibed In Table Z3.

Table 23 — Property identifiers

Propgrty identifier |Protected Property meaning Value range‘Q'\
0 to 100 Reserved
101 yes Sensor 1 baud 4 800, 9 600, 14 400, 19,200, 38 400
102 yes Sensor 2 baud 4 800, 9 600, 14 400,19 200, 38 400
103 yes Sensor 3 baud 4 800, 9 600, 14 460, 19 200, 38 400
104 yes Long-range baud 4 800, 9 60014 400, 19 200, 38 400
105 yes DGNSS baud 4 800, 9,600, 14 400, 19 200, 38 400
106 yes MMSI 000Q@0000, 200000000 ... 799999999,
982000000 ... 987999999

107 yes IMO number 0000000 ... 9999999
108 yes Long-range interface "A" = automatic

configuration -
M" = manual

and optionally?@:

"O" = Port is switched off

"P" = Port is used as Pl port

"S" = Port is used as Sensor port

"G" = Port is used as GNSS output port

=}

"D" = Port is used as DGNSS port for correcti
data input

"R" = Port is used as DGNSS port for correcti
data output

S5

109 yes Long-range AIS broadcast Valid channel according ITU-R M.1084-5. See|8.3.

channel 1 . -
Default value is 75. Value 0 indicates no

transmission of message 27

M0 yes Long-range AIS broadcast Valid channel according ITU-R M.1084-5. See|8.3.
channel 2

Default value is 76. Value 0 indicates no
transmission of message 27

111 yes Change administrator New administrator password
password
112 yes Change user password New user password
113 no Locating device test mode 0 = normal mode
1 = display and output locating devices in test
mode
114 no AIS silent mode 0 = AIS in normal transmit operation
1 = AIS in receive only operation
115 no Activation of locating device |0 = No alert from locating devices
alert

1 = Alert for received locating devices is generated
(default)
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Property identifier

Protected

Property meaning

Value range

116 yes Sensor alert configuration Format: Hexadecimal representing bits.

Bit value 0 means alert function deselected, 1
means alert function enabled.

Usage of bits:

bit 2: external position

bit 1: heading

bit 0 (Isb): rate of turn

Default value 7: all alerts enabled.

117 Yes Pilot Port access level 0 = normal access to Pl port functionality (default)
1 = restricted access to Pl port functiopality: no
input allowed except EPV sentence with propdrty
value 117, preceded by SSA sentence.

Identifiers for IEC 61162-450 interface configuration ©
120 yes IP address and network mask|Format: xxx.xxXx.Xxx.xxx/nn
of AIS transceiver o
(/nn = Number of bits if Retwork part of netmgsk
(CIDR notation))
121 yes SF1 of AIS transceiver Format: Alxxxx, R@nge of xxxx: 0000 ... 9999
122 yes Additional input multicast Four character‘edde as described in IEC 6116R-450
group (for example MISC, PROP).
String NGNE is used to disable this additional
multieast-group. Default value is NONE.
123 yes Additional input multicast FEQur)character code as described in IEC 6116R-450
group (for example MISC, PROP).
String NONE is used to disable this additional
multicast group. Default value is NONE.

124 yes Transmission group Four character code as described in IEC 6116R-450
(for example MISC, PROP).

Identifiers for SFI configuration ©

130 yes Primary pogsition sensor ccxxxx, NONE P
default: NONE

131 yes Secendary position sensor cexxxx, NONE P
default: NONE

132 yes Primary SOG/COG sensor cexxxx, NONE P
default: NONE

133 yes Secondary SOG/COG sensor |coxxxx, NONE P
default: NONE

134 yes Primary heading sensor ccxxxx, NONE P
default: NONE

135 yes Secondary heading sensor ccxxxx, NONE °
default: NONE

136 yes Primary ROT sensor cexxxx, NONE P
default: NONE

137 yes Secondary ROT sensor coxxxx, NONE P
default: NONE

138 yes Primary AIS Control cexxxx, ANY P
default: ANY

139 yes Secondary AIS Control cexxxx, NONE, ANY P

default: NONE
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Property identifier | Protected Property meaning Value range
140 yes Primary alert command cexxxx, ANY P
source
default: ANY
141 yes Secondary alert command cexxxx, NONE, ANY P
source

default: NONE

Extended dimensions configuration

150 No Dimension extension EAY Default value = 0
151 No Dimension extension EBY Default value = 0
— — Birrensterextenston£64 ———
153 No Dimension extension ED¢ Default value = 0
All other values Reserved
a8 Manufacturer shall declare what optional identifiers are supported.
b THe configuration parameters and values for SFI can be one of the following:
—| ccxxxx: in accordance with IEC 61162-450: only sentences from this source are_accepted;
—| NONE: no sentences from network sources are accepted;
—| ANY: sentences from all network sources are accepted.
¢ Required only if IEC 61162-450 interface is implemented.
4 THe dimension extension values are in metres; higher resolution is optiofial.

7.6.

A mi
IEC
satel

The |

The

7.6.j Long-range communication ports
1

Required ports

imum of one input/output port shall be“provided and shall meet the requiremen

ts of

1162-2. It may be connected to long-range communications equipment (for example

ite communications; see Clause 8).
nput port shall be capable of receiving the data formats defined in Table 24.

putput port shall be capable of transmitting the data formats defined in Table 25.

7.6.4.2 Interface eonnector

The manufacturerishall specify the connector and pin assignments for these ports.

7.6.

.3 Input data and formats

Longtrange interrogation of an AIS unit is accomplished through the use of two IEC 611
sentgnces — LRI and LRF. This pair of interrogation sentences provides the inform

62-1

ation

needed by the AIS unit to determine if it should construct and provide the reply sentences —
LR1, LR2, and LR3. The LRI sentence contains the information needed to determine if the
reply needs to be constructed. The LRF sentence identifies the information that is being
requested.

The information that can be requested by the LRF sentence is shown in Table 24. Details of
these sentences are contained in IEC 61162-1.



https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

- 56 — IEC 61993-2:2018 RLV © IEC 2018

Table 24 — AIS Long-range communications input data and formats

Data IEC 61162-1 sentences

Long-range interrogation LRI
Type of request
Geographic area request

AIS unit request

Long-range function identification LRF

Requestor MMSI and name

Reqyest for:
Ship's name, call sign, and IMO number (A)
D4te and time of message composition (B)
Pgsition (C)
Cdurse over ground (E)
Sgeed over ground (F)
Dgstination and ETA (1)
Drpught (O)
SHip/Cargo (P)
SHip's length, breadth, and type (U)

Nymber of persons on board (W)

7.6.4.4 Output data and formats

The |ong-range reply from the AIS unit is accomplished through the use of four IEC 61162-1
sentgnce formatters — LRF, LR1, LR2 and\LR3. The AIS unit shall reply with these sentences,
in the following order; LRF, LR1, LR2 and'LR3 when responding to an interrogation even|if all
the ipformation items in the sentence-are null.

The [LRF-sentence provides the "function reply status" for the requested information| The

following is a list of "functionreply status" characters with the status that represent:

2 =|information available and provided in the following LR1, LR2 and LR3 sentence;
= | information not'available from AIS unit;

4 =|information “available but not provided (i.e. restricted access determined by ship's

master).

The LR1 _sentence identifies the destination for the reply and contains the information {tems
requTsted by the "A" function identification character in the LRF sentence.

The LR2 sentence contains the information items requested by the "B, C, E, and F" function
identification characters in the LRF sentence.

The LR3 sentence contains the information items requested by the "I, O, P, U and W" function
identification characters in the LRF sentence.

The individual information items shall be "null" if any of the following conditions exist:

o the information item was not requested in the LRF sentence;
o the information item was requested but is not available; or

e the information item was requested but is not being provided.
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The output data shown in Table 25 shall be provided when specifically requested by function
identification characters contained in the preceding LRF-sentence portion of the interrogation.
Details of these sentences are contained in IEC 61162-1.

Table 25 — LR output data formats

Data IEC 61162-1 sentences
Function reply status LRF
MMSI of responder LR1
MMSI of requestor
Ship|s name
Shipls call sign
IMO [number
MMY|I of responder LR2

Date|and time of message composition
Posifion

Course over ground

Spegd over ground

MM9! of responder LR3
Dest|nation and ETA
Draught

Ship|[Cargo
Ship|s length, breadth, and type

Numper of persons on board

7.6.5 Optional IEC 61162-450/-460 interface
7.6.5.1 Application

Optignally, an IEC 61162-450/~460 interface may be implemented in addition to the gerial
ports|.

7.6.5.2 Interface-connector

The ¢onnectors_are* specified in [IEC 61162-450.

7.6.5.3 AIS Class A specific definitions in addition to IEC 61162-450

The following definitions specify the application o
1

4
1

IEC 61162-450 for AIS Class A in addlition

I}J
5
h
d

) o ! ~
to thegeneratrequirementsas defimed-mtECH

e The SFI shall have the format "Alxxxx".
e The default output transmission group of the AIS Class A shall be TGTD.

e The datagram header is "UdPbC" because the AIS Class only communicates with
IEC 61162-1 formatted sentences. Binary image transfers are not implemented and
therefore related requirements and tests are not applicable.

e The default input transmission groups are NAVD, TGTD and SATD. Up to two additional
input groups can be specified. Table 26 lists the applicable sentences for the default input
groups. Table 27 lists the TAG block parameters.
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Table 26 — Default input transmission groups with applicable sentences

Tx Multicast Port Typical Typical sentences Message
group address talker ID type
NAVD 239.192.0.4 60004 GA, GP, GN, DTM, GBS, GNS, RMC, VBW, VTG, SBM

LC, IN, (GGA, GLL)
HE, HDT, THS,
Tl ROT
NAVD 239.192.0.4 60004 EC, EI, IN ABM, ACA, AIR, BBM, SSD, VSD, HBT CRP
TGTD 239.192.0.2 60002 RA ABM, ACA, AIR, BBM, SSD, VSD, HBT CRP
SATD 239.192.0.3 60003 HE HDT, THS SB&
Table 27 — TAG block parameters '\Cb
A
Parameter Parameter name Content Example R’{gu‘ﬁement
code Ao{
s: Source-identification | SFI of the SF which s:Al0001 Alwa@ﬂquired
generates the sentence C '\
O
d: Destination- SFI of the destination SF | d:IN0002 (" nly in CRP type sentences, iff
identification block R ddressed to a certain SFI.
n: Line-count Line counter, counting n:12%\\ Always required
from 1 to 999
Q Separate counter for each
0 addressed transmission group
g: Sentence-grouping Format: x-y-code \\ g9:1-3-23 Required for all multi-sentenc¢
\} messages.
X = sentence numb g:2-3-23
Accepted on input also for sinple
y = number of. nces | 9:3-3-23 sentences
in the group
§ g:1-2-24
code = groyp code )
countingﬁ‘rom 1to 99 g:2-2-24
t: Text-string Fce’&rmat text Not used in AIS class A
a: General N @Enature of following a:2- May be used. No additional
authentication C)\ entences in block 479CF... parameters are allowed in same
. TAG Block.
. Format: c-h--h
O@ ¢ = signature calculation
Q method,
@‘ h--h = signature.
<&
7.6.5.4 Cﬁequirements for AIS Class A in a -450 network
7.6.5 l

The same sentences as specified for the sensor data input and high-speed ports shall be
implemented. The sentences are preceded by an IEC 61162-450 header.

Sensor data received through the IEC 61162-1 interface shall have higher priority within the
same sensor fall-back priority level than sensor data received through the optional IEC 61162-
450 interface, if both interfaces are connected. The priority levels are described in Table 7 for
position sensors and in Table 9 for ROT sensors.

The SPW sentence shall not be used in the IEC 61162-450/-460 interface. The configuration
of parameters protected by SPW sentence shall not be accepted through the IEC 61162-450/-
460 interface.

NOTE The SPW sentence transmits the password in plain text, which is a cyber security risk in networks.
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7.6.5.4.2 CRP sentences
Command-response pair (CRP) sentences shall always be output with a d:destination TAG

block parameter of the SF from which the original command has been received. The CRP
sentences used in AIS are described in Table 28.

Table 28 — CRP sentences applicable for Class A AIS

Received command Response Function
ABM/BBM/AIR ABK Transmission of messages to VDL
SSD SSB Corfiguratienofstaticdata
1
VSD VSD Configuration of voyage data \Q
ACA ACA/ACS Channel management Q‘v
9 O~

LRI/IRF LRF/LR1/LR2/LR3 Long range interface (\\0

EPV EPV Command or report equipmentfp\r{ﬁ}ﬁy value

Gengral query Response to query Query for configuration inform\a‘»tikn

%J
N
7.6.5.4.3 Output data C)%
Datalwhich are output autonomously and not in response tq\ nput command are:
O
e VO, VDM K
e ALC, ALF, ARC QQ
. D
e ALR, TXT <
)
° A $
. ‘\®
7.6.54.4 Grouping N\
| -~
Following sentences may be grm@ed:
W

« ACA, ACS; @)

e njulti-sentence VDN@ ’
° ulti-sentence \G)@

7.6.5.5 IEC@%Z-%O security classification of IEC 61162-450 interface

7.6.5.5.1 %@eneral

Therg Cg three possible security classification levels regarding the application of

e no connection to a -460 network;
e a 450-Node;
e a460-Node.

The manufacturer shall declare the IEC 61162-460 security classification of the
IEC 61162-450 interfaces.

7.6.5.5.2 IEC 61162-460 security classification: no connection to a -460 network

It is not allowed to connect the device to a -460 network. The requirements of IEC 61162-450
have to be fulfilled but it is not necessary to fulfil any requirements of IEC 61162-460.
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7.6.5.5.3 IEC 61162-460 security classification: 450-Node

A 450-Node can be connected to a -460 network. The additional requirements and tests are
defined in IEC 61162-460.

The main requirements are:

e no connection to external networks or REDS (removable external data source) is allowed.
REDS are only allowed in 460-Nodes with more security restrictions;

e the external syslog as defined in IEC 61162-450 has to be implemented;

d n n . Lppoternlck L [T 1 I ) £ &
° pla UULpPpuUl Ualtfuwiutrm oiidil v UULUTTITITICTU Uy UIT TTTialrfuraGtiurcr.

3

7.6.5.5.4 IEC 61162-460 security classification: 460-Node Q}/

The fequirements and tests of a 460-node are defined in IEC 61162-460. Di&g%nt to|450-
Nod¢gs, the implementation of REDS is generally allowed in 460-Nodes. (19

-

7.6.6)f Test of the optional IEC 61162-450/-460 interface Q)(bfll
The {est of the IEC 61162-450/-460 interface is not part of this d%&ent. Therefore, thgre is
no special test subclause for the IEC 61162-450/-460 tests inthig document. The test$ are
defined in IEC 61162-450 and IEC 61162-460. Q/
A

The [tests specified in IEC 61162-450 which are app icébhe for an AIS Class A shall be
perfdrmed. The test subclauses 4.5, 4.7 and 7.3 o C 61162-450:2018 are normally not
applifable for AIS Class A equipment. Q

N\

Depgnding on the 460-category, the appr%bc te tests of IEC 61162-460 have tp be
perfgqrmed. \"Q

The fests given in Table 29 from CI ®§s 14 to 19 have to be repeated to verify that all
sentgnces are used correctly via the 61162-450 interface.
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Table 29 — Tests to be repeated for IEC 61162-450 interface

Tested Test No. Test description Remark
sentence
VDO 14.1.1.1.1 ¢) Transmit position reports
VDM 14.1.1.2.1 a) Receive position reports
AIR, ABK 14.1.3.1 Transmit an interrogation To be tested with an interrogation with full
content
ABM, ABK 14.1.4.1.1 a) Transmit an addressed message
BBM, ABK 14.1.5.1.1 a) Transmit a broadcast message
TRL 14.4 Event log A
ALR] ACK 14.8.2.2 Antenna VSWR Q}’
Y
ALF,|ACN - - In accordance with IMO N®302(87
HBT 14.8.2.5.1 b) Remote MKD disconnection, when Check that HBT input(iT/chpted
so configured a.
TXT 14.8.2.8 Status query 4
S
VER 14.8.2.9 Version information query A
N
ACA| ACS 17.3 Regional area designation by serial | Only che@that the areas are stored pand
message use9 @n the position is inside.
GNS 19.5.1.1 a) Test of GNS input &Q(/
N
RM(Q 19.5.2.1 a) Test of RMC input o O
. \
DTM 19.5.3.1 a) Test of DTM input X
GBS 19.5.4.1 a) Test of GBS input \\\<
and b)
| N
VBW 19.5.5.1 a) Test of VBW input \{\@
VTG 19.5.6.1 a) Test of VTG input‘A\
HDT 19.5.7.1 a) Test of HDT/T;@)“input Test with HDT input
THS 19.5.7.1 a) Test of H*EWﬁS input Test with THS input
N
ROT 19.5.8 Test %OT input
- 19.5.10 T, \o\f}multiple inputs Test simultaneous inputs from serial ports
. and [EC 61162-450 network
VDM 19.7 @kl:ligh speed output interface Performance check
O performance
VSD 19.9.2\&) Test of VSD input sentence Apply one full set of settings
SSD gj@ d) Test of SSD input sentence Settings shall be refused
)
EPV G\ 9.9.4.1 b) Test of EPV input sentence Test of unprotected input, EPV input $hall
Ve be accepted.
SSA \V 1004 1 Test of EPV input sentence Test of pmtpr-h:d input EP\/ input shall
be accepted
7.6.7 BlIT-alarm alert output

The AIS shall provide a relay output (NC contact) indicating the state of the Built-In Integrity
Test (BIIT)-alarm alert function as specified in 6.10.1.

The terminals shall be isolated from circuits and grounds in the AIS.

The AIS manufacturer's documentation shall specify the current and voltage capability of the
alarm relay contacts.
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8 Long-range applications

8.1

General

2018

Long-range applications shall be by interface to other equipment (8.2) and by broadcast (8.3).

8.2
(See

8.2.1

Long-range application by two-way interface

20.1)

General

IEC

The

8.2.2

LR i
statid

8.2.3
The

Longlrange (LR) communications shall be only through the presentation interface wusin

1162-2 interface dedicated to this purpose as described in 7.6.4.
R AIS data shall be displayed on the AIS display as described in 6.11.

Interrogations and responses

nformation shall only be transmitted in response to an interrogation from a LR
n

Manual and automatic response

automnatically or manually to LR interrogations. In caSevof automatic reply to LR interrogat

the
ackn
indic

lisplay shall indicate that the system was LR interrogated until the indicatiq
bwledged by the operator. In case of manual reply to LR interrogation, the display
bte that the system was LR interrogated until the operator has replied to the interrog

or cancelled the reply on the manual input device as described in 6.11.

8.2.4 Data formats and contents

The
desc

ribed in Table 30.

y the

base

Class-A AlS-transponder station shall be capable<of being set by the user to respond

ions,
n is
shall
ation

LR data types available for ‘transmission shall be derived from the AIS system as
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Table 30 — LR data types

ID Data types Remarks
format
A Ship name/call sign MMSI/IMO MMSI number shall be used as a flag identifier
number
B Date and time in UTC Time stamp of message composition shall be given in
UTC only. Day of month, hours and minutes
C Position WGS 84; latitude/longitude degrees and minutes
D Not available
E Course Course over ground (COG) in degrees
F Speed Speed over ground (SOG) in knots and 1/10.knots
G, H Not available
| Destination/ETA At master's discretion;
ETA time format, see B
J, K, L, M, Not available
N
O Draught Actual maximum draughtin“1/10 of metres
P Ship/Cargo See Recommendation ITU-R M.1371-5/A8-3.3,
Table 52
Q R, ST Not available
U Length/Beam/Type Length afd beam in metres
Type'see’Recommendation ITU-R M.1371-5/A8-3.8,
Table 62, tonnage not available
\Y Net available
Number of persons on board
K,Y Not available
4 Not used
8.2.5 Addressing AlS-units
LR interrogations shall be_either by user ID (ship's MMSI) or by geographical area "all ships"
call gesignating the MNorth-Eastern corner and the South-Western corner of the Mergcator
projection rectangle; which describes the called area.
The {irst LR data-transfer shall take place by LR interrogation initiated by a geographicallarea
"All ghips" call.
Succeéding LR data transfers shall take place by LR interrogation based on user ID (MM$I).

To avoid replies on succeeding geographical area "All ships" calls from the same base
station, the AIS shall store the MMSI of the LR base station for 24 h.

8.3 Long-range application by broadcast
(See 14.1.1, 20.2)

Long-range application by broadcast is described in Recommendation ITU-R M.1371-45/A4.

Long-range AIS receiving systems (for example a satellite based receiver) will receive
long-range AIS broadcast messages, provided these messages are appropriately structured
and transmitted to suit the receiving systems.
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channel 75 and channel 76. The transmissions should alternate between these two channels
such that each channel is used once every 6 min. The broadcast of Message 27 in coastal
areas is subject to base station control through the combined use of Message 4 and Message
23 with station type 10.

The AIS shall have the capability of disabling this function during normal operation.

NOTEl2 The assianment of  the two sep
™ L= 1 HAREeRt t tH tW

g A S anproved hy T L World
aSSHGT S af WasS POV 54 W LA RSARAS)
1

Radiofommunication Conference 2012 (WRC-12

Chandel 75156 775 MH=z) and Channel 768 (1568 825
Hae o965 V2 ahG RO {100 6Lo0 Vi

enter {nto force from 1 January 2013

rdl-uses
a—4uses

ndiments
reRaimets

9 Test conditions

9.1 Normal and extreme test conditions
9.1.1 Normal test conditions

9.1.11 Temperature and humidity

erature +15 °C to +35 °C
Humidity 20 % to 75 %

Temperature and humidity shall be within following range:
TemI

9.1.1.2 Power supply

The pormal power supply for the tests shall be in accordance with IEC 60945.

9.1.2 Extreme test conditions

Extrgme test conditions are.as specified in IEC 60945. Where required, test under extreme
test gonditions shall be @ combination of dry heat and upper limit of supply voltage applied
simuftaneously and low.temperature and lower limit of supply voltage applied simultaneoysly.

During type testing, the power source to the equipment may be replaced by a test power
sourge, capable’ef producing normal and extreme test voltages.

9.2 Standard test environment

= i i H { A ) I I H
The EUT is tested in-an environment {see-Annox C) ysing test nqlnpmnni‘ to simulate ahd to

log VDL messages (see Table 18). Standard environment includes simulated targets. The
simulated targets shall include an appropriate number of targets of

e Class A mobile,

e Class B "CS" mobile,

e Class B "SO" mobile,

e base station,

e AIS AtoN station,

e SAR aircraft,

e AIS-SART locating devices,
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A receiver for long-range AIS broadcast message (Message 27) reception shall also be
provided.

The signal input level at the RF input port of the EUT for any simulated target shall be at least
—100 dBm. Own ship sensor inputs to EUT will be simulated by the test system or other
means. Operation is checked on channels in the maritime mobile band.

Channels in use shall be selected by manual input or channel assignment messages before
starting tests.

9.3 —Additional-test-arrangements

9.3.1 Arrangements for test signals applied to the receiver input

Sourges of test signals for application to the receiver input shall be connected,in’such g way
that fhe source impedance presented to the receiver input is 50 Q (see 9.3.4).

This frequirement shall be met irrespective of whether one or more signals 'using a combining
netwprk are applied to the receiver simultaneously.

The power levels of the test signals at the receiver input terminhals (RF socket) shgll be
expressed in terms of dBm.

The pffects of any intermodulation products and noisg,produced in the test signal solirces
shalllbe negligible.

9.3.2 Encoder for receiver measurements
Whehever needed and in order to facilitate.mieasurements on the receiver, an encoder fgr the

data|system shall accompany the EUT, together with details of the normal modulation
procgss. The encoder is used to modulate*a signal generator for use as a test signal sourfce.

Complete details of all codes and code format(s) used shall be given.

9.3.3 Waiver for receivers
If theg manufacturer declares that both TDMA receivers are identical, the test may be limited to

one receiver and the_test for the second receiver may be waived. The test report |shall
mention this.

9.3.4 Impedance

In this document, the-term value "50 Q" is used for a 50 2 non-reactive impedance.

9.3.5 Artificial antenna (dummy load)

Tests shall be carried out using an artificial antenna which shall be a non-reactive non-
radiating load of 50 Q connected to the antenna connector.

9.3.6 Facilities for access

All tests shall be performed using the standard ports of the EUT. Where access facilities are
required to enable any specific test, these shall be provided by the manufacturer.

9.3.7 Modes of operation of the transmitter

For the purpose of the measurements according to this document, there shall be a facility to
operate the transmitter unmodulated.
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Alternatively, the method of obtaining an unmodulated carrier or special types of modulation
patterns may also be decided by agreement between the manufacturer and the test
laboratory. It shall be described in the test report. It may involve suitable temporary internal
modifications of the equipment under test.

9.4 Common test conditions for protection from invalid controls

In all functional tests using Messages 4, 16, 17, 20, 22, 23 and DSC channel management
telecommands, the messages or telecommands sender station shall use a valid base station
MMSI format (see 6.12) to verify that the EUT operates as described in the required results.
The tests shall be repeated using an invalid base station MMSI format for the messages or

DSCtefecommmamds—semnder —statiom—to—verify trat—the—EUT ignores—these—messaggs or

telecbommands.

9.5 Measurement uncertainties

Maximum values of absolute measurement uncertainties shall be as follows:

RF FHBQUENCY ..ot A +1 x|1077
R PPWET . e B e + 0,15 dB
Adjagent Channel POWET .. .. .. e +(5 dB
Conducted spurious emission of transmitter ... A8 +(4 dB
Conducted spurious emission of receiver ............coooooen S +|3 dB
Two-signal measurement .. ..o +(4 dB
Threg-signal MeasUrEemMENt. ... .. e et e et e e e e aaene +|3 dB
Radiited emission of fransmitter ... +(6 dB
Radifited €mission Of FECEIVET ... e e +(6 dB
Trangmitter attack timMe ... e +P0 %
Trangmitter release timMe ... e +P0 %

For the test methods according;to this document, these uncertainty figures are valid|to a
confidence level of 95 %.

The |nterpretation of the-results recorded in a test report for the measurements described in
this document shall be_as follows:

a) the measured-value related to the corresponding limit shall be used to decide whether a
piece of equipment meets the requirements of this document;

b) the actual measurement uncertainty of the test laboratory carrying out the measuremients,
fgr gach particular measurement, shall be included in the test report;

C) thevalues of the actual measurement uncertainty shall be for each-measurement qual
S —hRe—actda—heastiehehRt—Uh e —SAaH—be—+o—e8ach—eastiemehr—&

verroroS

to or lower than the figures given in 9.5 (absolute measurement uncertainties).

10 Test signals

NOTE Transmitters—may can have limitations concerning their maximum continuous transmit time and/or their
transmission duty cycle. It is intended that such limitations be respected during testing.

10.1 Standard test signal number 1 (DSC)

A DSC modulated data signal comprising an infinite series of 010101 (dotting pattern; refer to
Recommendation ITU-R M.825).
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10.2
A tes

10.3
A tes

10.4

Standard test signal number 2 (TDMA)

t signal consisting of an infinite series of 010101.

Standard test signal number 3 (TDMA)

t signal consisting of an infinite series of 00001111.

Standard test signal number 4 (PRBS)

A pseudo random bit sequence (PRBS) as specified in Recommendation ITU-T O.153 as the

data

appli
the A

10.5

This
Each

NRzZ
NRzZ

Betwi

bd to the PRBS stream or CRC. The RF should be ramped up and down on either-g
IS message frame.

Standard test signal number 5 (PRBS)

test signal consists of 200 packets grouped into clusters of 4 as deseribed in Figy

shall be applied to every packet. After sending packet 1 amd 2, the initial state g
process shall be inverted and then packet 1 and 2 repeateéd)

een every transmitted packet, there shall be at least2'free time periods. The RF ¢

cluster consists of 2 consecutive transmissions of the packets described in Table 31.

5 not

nd of

re 3.

f the

arrier

shall|be switched off between packets to simulate normal operation.
Pagket 1 Packet 2 Packet 1 Packet2 ||—
Invert initial NRZI state hefe J IEC
Figure 3 — Format for repeating four-packet cluster
Table 31 — Content of first two packets
Packet | Parameter Bi@\ ’ Contents Comment
1 Training 22 0101....0101 Preamble reduced by 2 bits because of ramp-up overlap
Start flag 8 01111110
Data 168 Pseudo Random As per Table 32
GRE 16 Calculated
End flag 8 01111110
2 Tlaillillg 22 10101010 PIUdIIIIUiv ISUIUL;UUI Il.)y 2 IL)Itb IUUL;dUbU Uf rdrmp=up uvel clp
Start flag 8 01111110
Data 168 Pseudo Random As per Table 32
CRC 16 Calculated
End flag 8 01111110
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Table 32 - Fixed PRS data derived from Recommendation ITU-T 0.153

Address Contents (HEX)

0-7 0x04 O0xF6 0xD5 0x8E 0xFB 0x01 0x4C 0xC7
0000.0100 |1111.0110 |1101.0101 |1000.1110 |1111.1011 |0000.0001 |0100.1100 |1100.0111

8-15 0x76 Ox1E 0xBC 0x5B O0xE5 0x92 0xA6 0x2F
0111.0110 |0001.1110 |1011.1100 |0101.1011 |1110.0101 |1001.0010 |1010.0110 |0010.1111

16-20 0x53 0xF9 0xD6 OxE7 0xEO 21 Bytes = 168 bits

(+ 4 stuffed bits) , CRC = 0x3B85

0101.0011 |1111.1001 |1101.0110 (1110.0111 |1110.0000

11 Power supply, special purpose and safety tests

Testg for power supplies, special purposes and safety shall be performed, as specified in
IEC 60945:2002, Clauses 7, 11 and 12. Waivers as indicated in IEC 60945 shall apply.

12 Environmental tests

For the environmental tests of IEC 60945:2002, Clause 8, the'following shall apply:

Dry heat (IEC 60945)
emp (IEC 60945)
Normal temp (IEC 60945)

perform PC underHower extreme test voltage
Low perform PC under-uppefiextreme test voltage
no test (PT) required

Perfgrmance tests (PT) as required by IEC 60945 under extreme conditions are covergd by
the t¢sts in 15 and for normal temperature under Clause 14.

For the performance checks (PC) to be-used with the environmental tests,repeattest14-4-14-
H—tgst-target—atteast) check thatytransmissions from the EUT can be received by test
receiver, the transmissions of a test transmitter are output on the Pl and displayed onh the
MKD] of the EUT and verify that_the transmissions from the EUT contain a valid position|from
the ipternal GNSS.

For gquipment declared as "exposed" or "portable", the additional tests for these types apply.

13 EMC tests

Tests

for EMC emissions shall be performed as specified in IEC 60945:2002, Clause 9.

Testd

To demonstrate compliance with the performance criteria for the EMC immunity tests, the
EUT shall be set into autonomous mode using channels AIS 1 and AIS 2 with a reporting
interval of 2 s in the standard test environment (9.2). The content of the reports and the
reporting intervals shall not be degraded during or after the test, as appropriate for the
considered criterion.

Performance criterion C of IEC 60945 shall be taken to mean that the functions of the EUT
are self-recoverable, i.e. without operation of controls.
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14 Operational tests

14.1 Identification and operating modes

(See 6.4)

14.1.1 Autonomous mode

14.1.1.1 Transmit position reports

14.1.1.11 Method of measurement

Set Jp standard test environment. Record the VDL communication and check for messag
the HUT as follows.

a)
b)
c)

d)

Qperate the EUT with the default MMSI (000000000).
ttempt to program an invalid MMSI (outside of the range specified in 6.4).

A
Enable the Message 27 transmission and repeat test with a programmed valid MMSI
813).

Rlepeat test with a programmed MMSI and after a power down far+12 h.

14.1[1.1.2 Required results

Conf|rm that:

a)
b)

c)

d)

the EUT does not transmit with the default MMSJ-and an-alarm BIIT ID 001 is activate
NIMSI| and-an-alarm BIIT ID 001 is activated:

data complies with sensor inputs and” is output correctly via Pl. Confirm that
transmits Message 27 as describeddn'8.3;

gll static and voyage related data has been retained—feratleast42h and is o
dorrectly via PI.

14.1/1.2 Receive positionreports

14.1(1.2.1 Method of measurement

Set Jp standard test environment as follows:

a)
b)

switch on test\targets, then start operation of the EUT;
sfart operation of the EUT, then switch on test targets.

Chedk the-VDL communication and presentation interface outputs of the EUT.

es of

(see

d;

the EUT rejects an invalid MMSI programming and does not transmit with the default

the EUT transmits autonomously when ptogrammed with a valid MMSI and the transnpitted

EUT

utput

14.1.1.2.2 Required results

Confirm that EUT receives continuously under conditions a) and b) of 14.1.1.2.1 and outputs
the received messages via the PI.

14.1.2 Assigned mode

14.1.2.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Using a base
station MMSI, transmit an assigned mode command Message 16 to the EUT with:

a)
b)

slot offset and increment;
designated reporting interval.
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Record transmitted messages.

14.1.2.2 Required results

Confirm that the EUT transmits position reports Message 2 according to defined parameters
and reverts to SOTDMA Message 1 with standard reporting interval after 4 min to 8 min.

14.1.3 Polled mode

14.1.3.1 Transmit an interrogation

14 1 31t Method of measurement
Set Jp standard test environment and operate EUT in autonomous mode.

a) Apply position reports (Message 1) without static data (Message 5) on the VR

b) Apply position reports (Message 18) without static data (Message 24A" and 24B) on the
VDL.

mitiate the transmission of an interrogation message (Message 15).by the EUT addregsing
or 2 destinations requesting the following responses:

c)

—_

—| Message 3, 5, 9, 18, 19, 24 from mobile stations;
—| Message 4, 24 from base stations.

Recdrd transmitted messages.

14.13.1.2 Required results
Chegdk Verify that:

a) t:[e AIS does not automatically initiate the transmission of Message 15;
b) t

c) the EUT transmits the interrogation message (Message 15) as appropriate.

e AIS does not automatically initiate the transmission of Message 15;

14.13.2 Interrogation response
14.13.2.1 Method of measurement

Set jup standard test)'environment and operate EUT in autonomous mode. Apply an
interfogation message (Message 15; EUT as destination) to the VDL for responses| with
Mesqdage 3, Message 5 and Message 24B with slot offset set to a defined value whigch is
greafer than 10sslots. Record transmitted messages and frame structure.

14.13.2.2 * Required results

Ch k that tha ElLIT trancmitc tha anne~ nta intarrka~n
eCk—thatthe EUTtransmits—the—appropriate—interroga

nr 41

pH 2
after defined slot offset. Confirm that the EUT transmits the response on
where interrogation was received.

on
ot

14.1.4 Addressed operation

14.1.4.1 Transmit an addressed message

14.1.4.11 Method of measurement

Set up standard test environment and operate EUT in autonomous mode.

a) Initiate the transmission of an addressed binary Message 6; EUT as source by the EUT.
Record the transmitted messages.

b) Repeat test with the addressed safety related Message 12.
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c)
d)
e)

f)

Repeat test with the addressed unstructured binary Message 25.
Repeat test with the addressed structured binary Message 25.
Repeat test with a single addressed unstructured binary Message 26.

Repeat test with a single addressed structured binary Message 26.

14.1.4.1.2 Required results

Check that:

a)
b)

f)

14.14.2 Receive addressed message
14.14.2.1 Method of measurement

Set Up standard test environment and operate EUT in autonomious mode, as follows.

Recdrd transmitted messages and frame structure.

14.14.2.2 Required results

Chegk that EUT transmits the appropriate acknowledgement message. Confirm that:

14.1)5 Broadcast operation
14.1)5.1 Transmit a broadcast message
14.15.1.1 Method of measurement

Set yp standard test environment and operate EUT in autonomous mode as follows.

the EUT transmits the Message 6 as appropriate;

thie EUT fransmiis the Message 12 as appropriate;
the EUT transmits the Message 25 as appropriate;
the EUT transmits the Message 25 as appropriate;
the EUT transmits the Message 26 as appropriate;
the EUT transmits the Message 26 as appropriate.

pply an addressed message (Message 6, 12, 25,.26; other station as destination) t
\VIDL.

HUT outputs the received message via the presentation interface;
HUT does not output thereceived message via the presentation interface.

ﬁ]pply an addressed message (Message 6, 12, 25, 26; EUT as destination) to the VDL

b the

nitiate the transmission of a broadcast binary Message 8; EUT as source by the

FUT.

Record the transmitted messages.

Repeat test a) with binary data which is not byte aligned.

Repeat test a) with the broadcast safety related Message 14.

Repeat test ¢) with safety related text which is not byte aligned.

Repeat test a) with the broadcast unstructured binary Message 25.
Repeat test a) with the broadcast structured binary Message 25.
Repeat test a) with a single broadcast unstructured binary Message 26.
Repeat test a) with a single broadcast structured binary Message 26.

Initiate the transmission of a broadcast of single unstructured binary Message 26 with all

bits (104) set to alternating sequence 0,1,0,1,0,1... .
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i) Initiate the transmission of a broadcast of single structured binary Message 26 with
DAC=1 FI=0 as defined in ITU-R M.1371 with 6 ASCII characters.

k) Repeat test h) with 5 ASCII characters. This message results transmission of 7 spare bits
6 of which will be interpreted as a character.

[) Initiate the transmission of Message 26 with unstructured data which is not byte aligned.
14.1.5.1.2 Required results
Check that:

a) the EUT transmits the Message 8 as appropriate,

b) the EUT pads the binary data using zero bits to the next byte boundary;

c) the EUT transmits the Message 14 as appropriate,

d) the EUT pads the safety related text using zero bits to the next byte boundary}

e) the EUT transmits the Message 25 as appropriate;

f) the EUT transmits the Message 25 as appropriate;

g) the EUT transmits the Message 26 as appropriate;

h) the EUT transmits the Message 26 as appropriate;

i) the EUT transmits the Message 26 according to the inpist/and the 4 (four) sparg bits

before CommsState are zero;

j) the EUT transmits Message 26 with 6 ASCII characters-followed by 1 (one) padding hit for
byte boundary and the 4 (four) spare bits set as zerd;

k) the EUT transmits Message 26 with 5 ASCII characters followed by 7 (seven) padding bits
for byte boundary and the 4 (four) spare bits set'as zero;

[) the EUT pads the unstructured binary datazusing zero bits to the next byte boundary.
14.1)5.2 Receive broadcast message

14.1/5.2.1 Method of measurement

Set Jp standard test environmept-and operate EUT in autonomous mode.

a) Apply a broadcast message (Message 8, 14, 25, 26) to the VDL.
b) Apply a broadcast Message 26 with DAC=1 FI=0 with 6 ASCII characters.

c) Hepeat test b) with’5 ASCII characters. This message results in 7 spare bits 6 of which
Will be interpreted as a character.

14.1/5.2.2 Required results

Conf|rm, that:

b) the EUT outputs the received message with 6 ASCII characters;

c) the EUT outputs the received message with 5 ASCII characters followed by a single null
(@) ASCII character.

14.1.6 Multiple slot messages
14.1.6.1 5 3 slot messages
14.1.6.1.1 Method of measurement

Apply a BBM sentence to the Pl of EUT with a maximum of-424 68 data bytes of binary data
in order to initiate transmission of a binary message (Message 8).
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14.1.6.1.2 Required results

Check that the message is transmitted in up to-& 3 slots accordingly.

14.1.6.2 Longer messages

14.1.6.2.1 Method of measurement

Apply a BBM sentence to the PI of the EUT with an information content not fitting in-5 3 slots
(i.e. more than-424 68 data bytes of binary data containing only binary bits with value one).

14.1672

Che

14.2
14.2]

Ched

b) t
14.2)
Conf

k that the message is not transmitted. Check that a negative acknowledgement.is
presentation interface.

Manuals, marking and identification

1 Method of measurement

k:

a) t:[e manuals provided by manufacturer;

e marking and identification labels of EUT.

2 Required results

rm that:

a) the manuals:

b) th

fulfil the requirements set in IEC 60945:2002, Clause 14;

include the type and details of alilexternal connectors (including the pilot plug) ref
to in 7.6;

include the needed information for correct siting of the antennas;
include the requirements Tor external illumination, as appropriate;

include description ‘for each alert that may be released by the AIS. The descri
shall briefly exglain the root causes for each alert, give guidance for user on
implications the-alert has for safe operation of ship and what actions may be nece
to rectify the alert condition.

e EUT markings:
fulfilth€ requirements of IEC 60945:2002, Clause 15;
inclide details of the power supply from which the equipment is intended ft

jiven

brred

ption
what
bsary

eperated;

[ )
14.3
(See

if applicable, include the date by which batteries need to be replaced.
Information

6.5)

14.3.1 Information provided by the AIS

14.3.1.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode.

Apply all static, dynamic and voyage related data to the EUT.
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Record all messages on VDL and check the content of position report Message 1 and static

data

14.3.

report Message 5.

1.2 Required results

Confirm that data transmitted by the EUT complies with manual and sensor inputs.

14.3.
14.3.
14.3.
Set

a)

__0 = (N

b)

c)

ol

d) Nlake speed sensor unavailable.

e) Apply continuously changing heading data. Make heading.sensor unavailable.
Forj)), c), d), record all messages on VDL and check slot offset between two consed
transjmissions.

14.3,

The following results are required.

a) R
b) C

c) G
re

d) @
e) C

—

14.3,
14.3,

Set

g¢porting interval-for the given speed.

2 Reporting intervals

2.1 Speed and course change

21— Method of measurement

p standard test environment and operate EUT in autonomous mode as follows:

eporting interval for position report of EUT by calculating average slot offset ove
eriod.

ncrease speed and change course (ROT >-48 20°/min, derived from heading).

educe speed and rotation rate to values below those given in_Table 2.

2.1.2 Required results

eporting interval shall comply withable 2 (10 s with a tolerance of + 10 %).
onfirm that the new reporting interval has been established.

onfirm that the reporting interval is increased after 4 min (speed reduction) or 20 s
eduction).

heck that, with unavailable speed sensor, the reporting interval reverts to default.
heck that, with unavailable heading sensor, the reporting interval reverts to autono

2.2 Change of navigational status
2.2.1_~‘Method of measurement

up, standard test environment and operate EUT in autonomous mode. Ch

tart with own speed of 10 kn; record all messages on VDL for 10 min~and evaluate

test

utive

ROT

Mnous

ange

navig

ational status hy Qpplying voyage data message to the prpepntatinn interface of the

EUT

as fo

llows:

a) set NavStatus to "at anchor" and "moored" and speed < 3 kn;

b) set NavStatus to "at anchor" and speed > 3 kn;

c) set NavStatus to other values.

Record all messages on VDL and evaluate reporting interval of position report of EUT.

14.3.

2.2.2 Required results

The following results are required:

a) Reporting interval shall be 3 min;
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b) Reporting interval shall be 10 s;

c) Reporting interval shall be adjusted according to speed and course (see Table 2).

NOTE Alarm Alert conditions associated with NavStatus are tested in 14.8.3.6.

14.3.2.3 Assigned reporting intervals

14.3.2.3.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Using a base
station MMSI, transmit an assigned mode command Message 16 to the EUT with

a) initial slot offset and increment,
b) designated reporting interval.

Cha

14.32.3.2 Required results

Con

defin'fd by Message 16 if the reporting interval of the assignment is shorter thar

automomous reporting interval. The EUT shall revert to Message 1 or 3 in autonomous mode

with

e after a period of 4 min to 8 min, or

e ifla change of course, speed and NavStatus require a shorter autonomous repq
interval.

14.32.4 Static data reporting intervals

14.32.4.1 Method of measurement

Set

Rec

a)

b) Apply SSD and VSB sentences with the same static parameters several times.

c)

14.32.4.2 Required results

Conflrm that*the EUT transmits Message 5 with a reporting interval of 6 min altern
Charlnel,Avand Channel B.

rlge course, speed and NavStatus. Record transmitted messages.

he autonomous reporting interval

Up standard test environment and pperate EUT in autonomous mode.

drd the transmitted messages and check for static and voyage related data (Message

Jhange static and/or vayage related station data. Record the transmitted messages
check for static and voyage related data (Message 5).

Hecord the transniitted messages and check for Message 24B.

fiIrm that the EUT transmits position reports Message 2 according to the paramgters

the

rting

5).

and

ating

a) Confirm that the EUT transmits Message 5 within 1 min reverting to a reporting interval of

b)

c)

6 min.

Confirm that the EUT transmits Message 5 within 1 min after the first SSD sentence was

received and revert to a reporting interval of 6 min. Subsequent identical SSD and
sentences shall not generate a further Message 5.

VSD

Confirm that the EUT transmits Message 24B within 12 min after power up and thereafter

once within the next 24 h. Confirm that Message 24B contains correct Vendor ID.

14.4 Event log

(See 6.6)
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14.4.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode.

Switch the EUT off for more than 15 min and on again at least ten times. Recover and readout
recorded data.

Switch the EUT to-receive—only silent mode if implemented. Recover and readout recorded
data.

14.4.2__Required results

Conf|rm that the EUT records and displays times and events correctly.

14.5| Software update
14.5/1 Method of measurement

Perfqrm an update of the equipment software according to th@y-specification of the
manyfacturer.

14.52 Required results

Verify that the equipment software can be successfully updated.

14.6 | Initialization period

(Seel6.7)

14.6/1 Method of measurement

Set Up standard test environment with alVsensors available.
Swit¢h on EUT with EUT operating in autonomous mode.
Switgh off EUT for approximately 0,5 s. Record transmitted messages.

14.62 Required results

Conf|rm that the.ENT starts transmissions within 2 min after switch on.

14.7 | Technical characteristics

(See|649)

14.7.1 Channel selection
14.7.1.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Switch the EUT to
different channels randomly selected from the maritime mobile band as specified by
ITU-R M.1084-5:2012, Annex 4, using 25 kHz channel spacing:

a) manually;

b) by transmission of channel management message (Message 22) broadcast and addressed
to EUT using a base station MMSI;

c) by application of ACA sentence to the presentation interface;
d) by transmission of DSC telecommand to EUT using a base station MMSI.
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Record the VDL messages.

14.7

.1.2 Required results

Confirm that the EUT uses the appropriate channels as commanded in the tests.

Confirm that the EUT delivers a single TXT sentence with ID 036, followed by the ACA
sentences needed to inform of changes in the AIS use of regional operating settings.

14.7
14.7

Set
shor

14.7

The

.2 Transceiver protection

12.1 Method of measurement

p standard test environment and operate EUT in autonomous mode. Open<gircui
ff circuit VHF-antenna terminals of the EUT for at least 60 s each.

2.2 Required results

EUT shall be operative again within 2 min after refitting the antenna without dama

the tfansceiver.

14.7
14.7

{3 Automatic power setting

3.1 Method of measurement

Set yp the standard test environment and operate EUT in autonomous mode as follows.

a) Set NavStatus to moored, SOG to < 3 kn and ship type to "tanker".

b) Hepeat test a) and assign the power level te high via the VDL.

c) (hange the NavStatus to underway.

14.7

3.2 Required results

Verify that:

a) t

b) t
c) t

he power setting is 1 W5 there is a TXT message number 037 output to Pl and the
ndicates the correct power setting;

:[e power setting jsSW and the MKD indicates the correct power setting;
e power setting)is 12,5 W, there is a TXT message number 038 output to Pl an

MKD indication\reverts to normal.

NOTE| Other mechanisms for power setting are tested in 17.5.

14.8

Alarms Alerts and indicators, fall-back arrangements

and

je to

MKD

 the

(See'6-16)

14.8
14.8

Disc

14.8

.1 Loss of power supply
1.1 Method of measurement

onnect power supplies of the EUT.

.1.2 Required results

Verify that the relay output is "active" when the power is "off".
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.2 Monitoring of functions and integrity
.21 Tx malfunction

2.1.1 Method of measurement

Check the manufacturer's documentation details how the EUT detects Tx malfunction.

14.8

.2.1.2 Required results

Confirm that the requirements of 4.1.5 and 6.10.1.2 are fulfilled and-thatan-ALR-sentence

with—alarm 1D 1 is sent to the Pl BIT ID 1 is activated Confirm that appropriate alert is

rele

14.8,
14.8.

ed as required in Table 4.

2.2 Antenna VSWR

2.2.1 Method of measurement

ent the EUT from radiating with full power by mismatching the antennha for a VSWR of

3:1. During the mismatch, the output power is not required to be the rated output power.
14.8.2.2.2 Required results

Verify-that the- EUT continues-operating—Verify-that an-alarm-sentence-ALR-with-alarm-13-002
: | . s the fail _

Mose e enlee e dasathntoe e e 2L poenhice s MO anel et tne ofotne felel b the
Sl pontones o mentoc

Verify that the EUT continues operating. JW&¥ify that BIIT ID 2 is activated. Confirm| that

appr

14.8,

Many
that-|

appr
appr

14.8.
14.8.

Set U

pbpriate alert is released as required in, Table 4.

2.3 Rx malfunction

br—ALR-sentence—with—alarm1D—as—appropriate—is—sent that the BIIT ID 3, 4 or

ppriate alert is released as required in Table 4.

2.4 Loss of UTC
2.4.1 Method of measurement

p standard test environment and operate EUT in autonomous mode.

a) O

iscennect the GNSS antenna (UTC synch invalid).

factures shall provide documentation describing how the AIS detects Rx malfunction and

5 as

bpriate is activated. ‘€onfirm by inspection of manufacturer's documentatlon that

b) Reconnect the GNSS antenna.

14.8

.2.4.2 Required results

Verify that:

a) the system continues to operate and changes sync state to indirect synchronisation and

that—a—ALR—sentence—with- D007 is—sent-and-therelayoutput BIIT ID 7 is activated.

Confirm that appropriate alert is released as required in Table 4;

b)

dreaetwaied— BIIT ID 7 is |nact|vated Conﬂrm that approprlate alert is |nact|vated The
EUT shall change sync state to UTC direct synchronisation.
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14.8.2.5 Remote MKD disconnection, when so configured

14.8.2.5.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode.

a) Disconnect the remote MKD or stop the HBT sentence.

b) Reconnect the remote MKD, apply the HBT sentence with status indication ok.
c) Apply the HBT sentence with status indication not ok.

d) Apply SSD sentence with DTE flag seffo T.

14.82.5.2 Required results

Verify that:

b he relav-des ate hen-the EU cceives-an-ACK and-thatthe staty eld-inthel ALR
the AlS continues operation h-the D alue-setto <D

s folossaconiones oo 000 entanatne<reray—-outpyd gha --..-
that-the-AlS-con ._-,g-.g.,,. he- D e "1 in-Me age-5:

a) after two times, the specified repeat interval defined in HBT plus 1 s, BIIT ID|8 is
activated. Confirm that appropriate alert is_released as required in Table 4. Verify that the
\S continues operation, with the DTE\wafue "1" in Message 5; if the configured r¢peat
interval field is null, treat it as 30 s;

b) BIT ID 8 is in normal state. Confitm that appropriate alert is inactivated. Verify thdt the
\S continues operation with the DTE value set to "0";

c) BIIT ID 8 is activated. Confirm“that appropriate alert is released as required in Table 4.
erify that the AIS contingé.operation, with the DTE value "1" in Message 5;

d) the AIS uses the DTE parameter in the SSD sentence and continues operation with the
DTE value set to "1"

14.82.6 Legacy franslation of alerts

14.8.2.6.1 Method of measurement

The {est for-ALR/ACK handling shall be performed with an appropriate BIIT ID. No other
IDs ghall\bg active.

BIT

ifvythe B D—COonditio O S COTditio EX

14.8.2.6.2

ccdcd.
Modify the BIIT ID condition so that the condition is rectified.
Modify the BIIT ID condition so that the condition is exceeded.
Apply an acknowledgement with the ACK sentence to the Pl port.
Modify the BIIT ID condition so that the condition is rectified.

Required results

Verify that:

a)

an ALR sentence with the BIIT ID of the tested BIIT ID is output with status "A,V". Verify
that the ALR output is repeated every 30 s. Verify that the BIIT ID is displayed on the
MKD;
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b)

d)

e)

14.82.7 BAM alerts Q}/
14.82.7.1 Method of measurement

Perfgrm an appropriate test sequence according to IEC 62923-1, for ongWarmng ptfiority
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an ALR sentence with the BIIT ID of the tested alert is output with status "V,V". Verify that
the BIIT ID is no longer displayed on the MKD;

an ALR sentence with the BIIT ID of the tested BIIT ID is output with status "A,V". Verify
that the ALR output is repeated every 30 s. Verify that the BIIT ID is displayed on the
MKD;

the status of the ALR sentence is changed to "A,A". Confirm that appropriate alert in

Table 4 is changed to "A" "Active, acknowledged" state. Verify that the ALR output is
repeated every 30 s. Verify that the BIIT ID is displayed on the MKD;

an ALR sentence with the BIIT ID of the tested BIIT ID is output with status "V,V". Verify
that the BIIT ID is not displayed on the MKD. Verify that an ALR sentence is output every
60 s 1ndicating that no BITT DS are actve. Q

,\‘b

alert (b
0)

Perfqrm an appropriate test sequence according to IEC 62923-1, f%\sne Caution priority plert.
14.82.7.2 Required results \Q/C)
Conflrm by analytic evaluation that reporting of alert t ®AM interface and presentatipn of
alertfon MKD conforms to IEC 62923-1. Verify that théarm relay is activated only when|alert
state|is "V", Active, unacknowledged. Q

»

Conflrm by analytic evaluation that reporting é‘ﬁ alert at BAM interface and presentatipn of

alertfon MKD conforms to IEC 62923-1. Ve LQ@hat the alarm relay is not activated.

14.82.8 Status query
14.82.8.1 Method of measurenient
Set Up standard test environ&’Q& and operate EUT in autonomous mode.

Send a query sentence@\the EUT ($xxAIQ,TXT).

14.8.2. Q?erswn information query

14.8.Wmulclllellt

14.8.2.8.2 Re$ results
Verify that a TXT sentences representing the current status is output on the PI.

Q
N

Set up standard test environment and operate EUT in autonomous mode.

Send a query sentence to the EUT ($xxAIQ,VER).

14.8.2.9.2 Required results

Verify that a VER sentence representing the software and hardware version information is
output on the PI.
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14.8.3 Monitoring of sensor data
14.8.3.1 Priority of position sensors
14.8.3.1.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Verify the
manufacturer's documentation to ascertain the configuration implemented on the EUT for
position sensors.

Apply position sensor data in a way that the EUT operates in the states defined below:

a) elxternal DGNSS in use (corrected);
b)
c) internal DGNSS in use (corrected; beacon) if implemented;
d) eixternal-ERPES GNSS in use (uncorrected);

nternal DGNSS in use (corrected; Message 17) if implemented;

e) internal GNSS in use (uncorrected-if-implemented);

f) ekternal Loran-C EPFS in use (talker ID "LC");

g) uEknown external EPFS in use (talker ID "SN");

h) njo sensor position in use;

i) np sensor position in use, external EPFS function disabled by configuration.

Chedgk that EUT handles alerts as required in TableM and also outputs appropriate| ALR
sentgnces. Check-the-ALR-sentence-and the positiomaccuracy flag in the VDL Message 1.

14.83.1.2 Required results

Verify that the use of position source, *position accuracy flag, RAIM flag and position
information complies with Table 7 and Table 8. Verify that the "type of electronic fixing device"
in Mgssage 5 is set accordingly.

Verify that when the status is changed-an-ALR{025,026,029,030) the related alert sftatus
(BIIT{ID 25, 26, 29, 30) is addptéd, or a TXT (021, 022, 023, 024, 025, 027, 028) sentence is
sent jn accordance with Table)3 or Table 6, respectlvely

Verify that the statusyis changed after 5s when switching downwards and 30 s Wwhen
switghing upwards.

Verify that EUIdoes not release alert for missing EPFS when EPFS is not connected by the
configurationy

14.83.2/ Multiple Message 17 from different DGNSS reference stations

14.8.3.2.1 Method of measurement

Set up the standard test environment and operate the EUT in autonomous mode.

When applying Message 17, use a base station MMSI as follows.

a) Apply Message 17 from a distant DGNSS reference station.
b) Apply Message 17 from a near DGNSS reference station in addition to the distant station.

c) Switch off Message 17 from the near DGNSS reference station.
14.8.3.2.2 Required results

Verify the following:
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a) the use Message 17 for position determination;

b) the use Message 17 from the near DGNSS reference station;

c) the use Message 17 from the distant DGNSS reference station.

14.8.3.3
14.8.3.3.1

Heading sensor

Method of measurement

Set up standard test environment and operate EUT in autonomous mode.

2018

a) Disconnect the inputs for HDG and ROT or set their data to invalid (for example by wrong

sum,

5° for

h 45°

their

checksum, “valid/invalia™ tlag).

b) Heconnect the inputs for HDG and ROT.

c) Disconnect the input for ROT or set the data to invalid (for example by wrong, check
"yalid/invalid" flag). Establish a rate of heading change that is greater than-5*in 30 s.

d) Reconnect the ROT input.

e) Apply a SOG less than 5 kn and a difference between COG and HDFgreater than 44
5/ min.

f) A(Lpply a SOG greater than 5 kn and a difference between COG~and HDT greater tha
for 5 min.

g) Oisable heading and ROT input by configuration to,prevent raising an alert in
absence. Disconnect the inputs for HDG and ROT or set their data to invalid (for exgmple
bly wrong checksum, "valid/invalid" flag).

14.8.3.3.2 Required results

Chegk that:

d) gl TX cantence with-J1D 034 for "other ROT cource inuse" ics cant to the Pl and th4dt the

) —a+Ar—SetehceWhihto—voq4toF—other~o+——SourceRusSe—1s—Ssenttomer+—ahatmngttne
cbntents of the MBdssaae's OT fieldis the correct "direction—of turn" (Tahle 6 1TROT
cptets— o e MesSSage S~ +—He 61—t eCcofect—GaHecHono— i R—( a6
Su%%ﬁmmﬁ—pww i " jori 5

)l alTXT centedince with 1D 033 for ROT indicatorinuse-and an Al R sentence with 1D 035 for

€ )—a+AT——SEARERCEeWHR 1SS TOF I HRGICAtO! bSeaRaaR-ALSeteRce H-oFo—+0
vhlid ROF A4 cant to the Pl and the alarm condition—flaa-is set to“\/” and that tha Irelav
vpHe— o= S—Sehttothe—+——ahatheaia CORGHHO Ag—15—Set1t0—/——aRGtattnereay
Sjor e met os ool

BIIT ID 32 for invalid HDG and BIIT ID 35 for invalid ROT are activated and the "default"
data is sent in VDL Message 1, 2, or 3. Confirm that appropriate alert is released as
required in Table 4;

BIIT ID 32 for valid HDG and BIIT ID 35 for valid ROT is inactivated. Confirm that
appropriate alert is inactivated. Verify that TXT sentences with ID 031 for valid HDG and
ID 033 for ROT indicator in use are sent to the PI;

a TXT sentence with ID 034 for "other ROT source in use" is sent to the Pl and that the
contents of the message's ROT field is the correct "direction of turn" (Table 9 "ROT
sensor fall-back conditions" Priority 2);

a TXT sentence with ID 033 for ROT indicator in use and with the alert no ID 035 for valid
ROT is inactivated:;
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e) BIIT ID 11 for heading sensor offset is not activated,;

fy BIT ID 11 for heading sensor offset is activated after 5 min and appropriate alert is
released as required in Table 4.

g) BIIT ID 32 for invalid HDG and BIIT ID 35 for invalid ROT are not activated. Confirm that
appropriate alert as required in Table 4 is not released.

14.8.3.4 Speed sensors
14.8.3.4.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Verify the
manufacturer's documentation to ascertain the configuration implemented on the EU[ for
positlon sensors (see 6.10) as follows:

pply valid external DGNSS position and external speed data;
isconnect external DGNSS position, disconnect the inputs for SOG, €0G or set|their
ata to invalid (e.g. by wrong checksum, "valid/invalid" flag).
14.83.4.2 Required results

Chedk that:

a) a| TXT sentence with ID 027 is sent to the Pl and the extefmal’data for SOG/COG is sent in
DL Message 1, 2 or 3. Verify that the system continues to operate and that the [relay
output is not activated;

b) al TXT sentence with ID 028 is sent to the Pl and.the internal data for SOG/COG is sent in
DL Message 1, 2 or 3. Verify that the system{continues to operate and that the |relay
output is not activated.

14.8/3.5 GNSS position mismatch
14.8)3.5.1 Method of measurement

p standard test environment_and operate EUT with valid internal position availablge and
valid external position. .Configure the dimension/reference values of internal|l and
externnal position sources with:a(distance of at least 80 m between the two GNSS antenngs.

a) Apply an external position with an offset of more than 100 m + distance between th¢ two
NSS antennas tosthe internal position for 3 min. Then modify external position {o an
offset of less than)100 m + distance between the two GNSS antennas to the internal
plosition.
b) Modify thecsexternal position to an offset of more than 100 m + distance between th¢ two
NSS antérnas to the internal position for more than-4+-h 15 min.
c) Thenmedify external position to an offset of less than 100 m + distance between th¢ two

NSS antennas to the internal position.

14.8.3.5.2 Required results
Check that:

a) BIIT ID 9 is not activated;

b) BIIT ID 9 is activated 15 min after the modification of the position and appropriate alert is
released as required in Table 4;

c) BIIT ID 9 is inactivated and appropriate alert is inactivated.
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14.8.3.6 Incorrect NavStatus
14.8.3.6.1 Method of measurement

Set up the standard test environment and operate the EUT with valid internal position
available and using valid external position. Then proceed as follows.

a) Set NavStatus to "at anchor" and set SOG to > 3 kn.

b) Repeat test with NavStatus "moored".

c) Repeat test with NavStatus "aground”.

d) Aot NavuStatiic o " Anr viayu" and ot SOV 10 0O len
=2 13 T oot To o Oo—to—ot T

Ay

T Iryavotatoas oo TTvwvary

e) Ty to set NavStatus to 14.
14.8.3.6.2 Required results
Chedgk that:

D
~

[IT ID 10 is activated and appropriate afert is released as required in Table 4. Verify that
e system transmits with the reporting interval as appropriate, and that the MKD prgmpts
the user to correct the NavStatus;

b) BIIT ID 10 is activated and appropriate alert is released as required in Table 4. Verify that
the system transmits with the réporting interval as appropriate;

c) BIIT ID 10 is activated and\appropriate alert is released as required in Table 4. Verify that
the system transmits with_the reporting interval as appropriate;

d) HIIT ID 10 is activaied and appropriate alert is released as required in Table 4 aftef two
hiours. Verify that(he system transmits with the reporting interval as appropriate, and that
the MKD prompfts the user to correct the NavStatus;

e) setting of NavStatus 14 is rejected.
14.83.7 _Auto detection of type of electronic position fixing device

14.8. 3.1 Method of measurement

Set up standard test environment and operate EUT with valid internal position available and
using valid external position. Then proceed as follows.

a) Provide an external position sensor with a talker ID of GP.

b) Provide an external position sensor with a talker ID of GL.

c) Provide an external position sensor with a talker ID of GN.

d) Provide an external position sensor with a talker ID of LC.

e) Provide an external position sensor with a talker ID of IN.

f) Provide an external position sensor with a talker ID of GA.

g) Provide an external position sensor with a talker ID of other than as in a) to f).

h) Disconnect external position.
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14.8.3.7.2 Required results

Check that:

a)
b)
c)

e)
f)
g)
h)

the type of electronic position fixing device reported by the VDL Message 5 is "1";
the type of electronic position fixing device reported by the VDL Message 5 is "2";
the type of electronic position fixing device reported by the VDL Message 5 is "3";
the type of electronic position fixing device reported by the VDL Message 5 is "4";

the type of electronic position fixing device reported by the VDL Message 5 is "6";

cooriaod by thg VUL MG ge

the type of electronic position fixing device reported by the VDL Message 5 is "0"
the type of electronic position fixing device reported by the VDL Message 5 is."1o™

14.9| Display, input and output

(Seel6.11)

14.91 Data input/output facilities

14.9/1.1 Method of measurement

Set Up the standard test environment and operate the EUT in autonomous mode.

a)
b)

c)

d)

e)

Gheck the MKD indication and, by inspection, check that it is possible to input the ¢
6bit ASCII character set required by Recommendation ITU-R M.1371-45:2014, Table

Record received messages and check contents-of minimum display.

ield via the MKD. Consider the full range of input fields, for example minimum

r}eput static and voyage related data including the "<" and ">" brackets in the destin
f
aximum.

Record transmitted messages and-check contents of MKD and PI query.

put static and voyage relatedvdata including the "<" and ">" brackets in the destin
ield via the PI.

ecord transmitted messages and check contents of MKD and PI query.
Change NavStatus tQ\42.

nput dimensionextensions to A, B, C and D values.

—_ —

Dy

Skt dimension\extensions to A, B, C and D values as zero.

14.9/1.2 Required results

Conf|rnr that:

bntire
47 .

ation
and

ation

a) the minimum display confains ai least three lines of target dafa, with no horizontal

b)

c)

d)

scrolling of elapsed time and the range and bearing data display, and that the entire

6-bit

character set is supported. Confirm that all characters except trailing "@" signs are

displayed;

all messages of Table 13 are displayed and that means to select messages and
fields to be displayed are available;

data

all necessary data can be input. Verify that the access to input data required to be
protected by 6.11 is password protected. Check that all data not defined in 6.11 has a
different password level or no password. Check that input data values outside the
allowable range are not accepted. Confirm that all values within the allowable range, but

not explicitly prohibited to be used, are accepted,;

all transmitted data is displayed correctly;
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f)
g)
h)

i)

14.92 Initiate message transmission

14.92.1 Method of measurement

Set
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all necessary data can be input. Verify that the access to input data required to be
protected by 6.11 is password protected. Check that protected data can be displayed
without entering a password. Parameters that have to be changed during normal
operation, if protected, shall not be protected by the same password level as that used to
protect data in 6.11;

all transmitted data is displayed correctly;
confirm that MKD provides user guidance on setting dimension extension values;

confirm that the dimension extension values are correctly stored. Confirm that correctly
calculated values are transmitted in Message 5 for both internal and external position
sources;

cpnfirm that MKD provides user guidance to set NavStatus other than 12.

yp the standard test environment and operate the EUT in autonomous'mode.

Initiafe the transmission of non-scheduled messages and interrogations as provided by the

EUT,

14.92.2 Required results

Conflrm that at least the transmission of safety-related-addressed and broadcast messages
(Message 12 and Message 14) can be initiated by.means of the minimum display. Confirm
that fransmission of Messages 4, 9, 16, 17, 18, 19, 20, 21, 22, and 23 is not possible. Copfirm
that IMKD shall not accept input of more charaeters that can be transmitted in a $-slot
mesgage. Confirm that MKD will indicate ,if “the addressed station cannot display the

addrgssed message (DTE flag).

Conflrm, by inspection of the manufacturer's documentation, that pre-configured safety

related text Messages 12 and 14 are not available.

NOTE| Use of Messages 4, 9, 16, 17,(18, 19, 20, 21, 22, and 23 is restricted to other types of AIS stations.
14.93 Communication test

14.93.1 Method of measurement

Set

envi
test

a)
b)
c)
d)

nment-hdste shall include at least one Class B SO station. Initiate the communidation

iEp the standard test environment and operate the EUT in autonomous mode. Thg test
nction (transmit Message 10) by:

MKD'using proposed target;

MKD _using-alternative target:
J J 7

AIR sentence;
another transmitter (EUT as destination).

14.9.3.2 Required results

Confirm that:

a)

b)

the EUT transmits Message 10 addressed to the target and that the communication test
result is correct for both a successful and unsuccessful response on the MKD. Verify that
only Class A stations are proposed on the MKD;

the EUT transmits Message 10 addressed to the target and that the communication test
result is correct for both a successful and unsuccessful response on the MKD. Verify that
only Class A stations can be selected as alternative targets on the MKD;
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c) the EUT transmits Message 10 addressed to the target;

d) the EUT transmits Message 11 as the response;

In all cases, verify that VDO Message 10 and received VDM Message 11 is output to the PI.

Verify that Class B stations are not selected by the MKD.

14.9.
14.9.

4 System control

4.1 Method of measurement

Set lllp the standard test environment and operate the EUT in autonomous mode. Pe

systg
statu

14.9,

Conf
are p

Verif

14.9.
14.9.

Set U

a) Apply messages from the following targets to the VDL:

Slalarms.

4.2 Required results

rm that the configuration level and other functions, not intended for.use by the ope
rotected by password or adequate means.

5 Display of received targets
5.1 Method of measurement

p the standard test environment and operate_’the EUT in autonomous mode.

Class A with Messages 1 and 5, 10's reporting interval;

Class A with Messages 3 and 5; 3 min reporting interval;

base station with Message 4y 10 s reporting interval;

airborne AIS with Messages 9 and 5, 10 s reporting interval,
Class B SO with Messages 18 and 19, 30 s reporting interval;
Class B CS with.Messages 18 and 24A,B, 3 min reporting interval;
AIS AtoN with Message 21, 1 min reporting interval;

AIS-SARNA*MOB-AIS and EPIRB-AIS under test with Messages 1 and 14, tra
1 TDMA“burst;

AIS=SART, MOB-AIS and EPIRB-AIS under test with Messages 1 and 14, trans

Fform

m control/configuration commands as specified. Check indication of\ system

ator,

y that regional channel management settings can be inputvia-the MKD and that thegre is
no ofher means of changing the radio parameters.

hsmit

mit 1

TDMA burst with enabling testing-AFS-SART locating device indication;

FcY b AL OADT il A 4 4 b H 1

Z ACUH VO 7O O7 Y T O WitH Voo oag oo t; T T CpPpothitgHitorvat

one active locating device of each kind transmitting Messages 1, with a 1 min reporting

interval.

b) Remove all targets from VDL.

c) Apply again all targets after 17 min, without static data Messages 5, 19 and 24.

d) S

witch off-one-AlS-SART two locating devices.

e) Apply 200 targets to the EUT.
f) Apply 300 targets to the EUT.

14.9.5.2 Required results

The following results are required.
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a)

b)

d)

e)

f)

14.9/6 Display of position guality
14.96.1 Method of measurement

Set Jp standard test énvironment and operate EUT in autonomous mode.
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Confirm that all targets are auto-sorted in ascending range and displayed on the target list
with name, range, bearing and minutes from last received position report.

onfirm—th hae neare iva A ART ic dien ad-on-ton-of the
v vea—o op

Confirm that all active locating devices are displayed on the target list above all other
targets and the names of all locating devices are in accordance with Table 10.

o thrataterts T accordance witht T abfe 4 are tarsed:

onfirm that the locating devices in test mode are not displayed; however,sthéy are
d|splayed only when enabling testing locating device indication.

onfirm that the other targets are displayed in an order according to the range, nefarest
tgrget first.

onfirm that all targets can be selected for detailed view.

onfirm that all information required by Table 13 is displayed in.\thé detailed view |f not
d|splayed in the target list.

onfirm that all target information that is displayed on the MKD is displayed correctly.

onfirm that the time from the last received message .is.€ounting-dewn up every minute
for all targets. Confirm that all targets, except the active-ArS-SARTs locating deviceq, are
removed from display 7 min after the last received message.

onfirm that all targets are displayed again. Confirm that all static data from all targefs are
displayed correctly.

Jonfirm that the time from the last received-message is counting-dewn up every miinute
for-AIS-SART the switched off locating devites. Confirm that the-AIS-SART-is switchgd off
Igcating devices are removed from display 18 min after the last received message.

Jonfirm that the MKD displays 200.targets.

Jonfirm that the MKD displays 200 nearest targets as a minimum.

Apply Class A-fransmissions with the following data to the VDL and observe the position

quality display~én the MKD:

a)
b)
c)
d)
e)
f)

g)
h)
i)

)

Tlime(stamp = 63;

Tlime’stamp = 61;

Time stamp = 62;

Time stamp = 60;

Time stamp 0... 59, PA = 0, RAIM = 0;

PA =0, RAIM = 1;

PA =1, RAIM = 0;

PA =1, RAIM = 1;

Set SOG = 10 kn, then stop target transmissions;

Start transmission again, set SOG = 20 kn, then stop transmission.

14.9.6.2 Required results

Confirm that:
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a)
b)
c)
d)
e)
f)

9)
h)
i)

)

14.9f7 Display of targets if optional filter is implemented
The

a)
b)
c)
d)

e)

14.98 Display of received safety-related messages
14.98.1 Method of measurement

Set Up the standard test environment and operate the EUT in autonomous mode.

a)
b)
c)
d)

14.9.8.2’,"Required results

the position quality "No position" is displayed;

the position quality "Manual position" is displayed;

the position quality "Dead reckoning position" is displayed;

the position quality "valid position with no time stamp" is displayed;
the position quality "Position > 10m" is displayed;

the position quality "Position with RAIM > 10 m" is displayed,;

the position quality "Position <= 10 m" is displayed;

the position quality "Position with RAIM <= 10 m" is displayed;

40 s after the last transmission the position quality is changed to "Outdated po
200 m";

>
20 s after the last transmission the position quality is changed to "Outdated po
>200 m".

ethods of test and the required results are as follows:
cpnfirm by observation that the user can filter the presentation of AIS targe
accordance with the manufacturer's documentation;

cpnfirm by observation that an indication is provided whéen sleeping targets are fil
flom the presentation in accordance with the manufacturer's documentation;

cpnfirm by observation that the indication remains ‘while the filter is active in accord
with the manufacturer's documentation;
c

bnfirm by observation that the filter criteria.in'use is readily available in accordance
the manufacturer's documentation;

c
presentation in accordance with the manufacturer's documentation.

Tfransmit 20 Message 12 addressed to the EUT.
Aeknowledge Clear displayed message on the MKD.
Transmit 20 Message 12 addressed to the EUT.
Tfransmit.Message 14.

sition

sition

s in

tered

ance

with

bnfirm by observation that the user “cannot remove individual AIS targets from the

Confirm that:

a)

b)
c)

d)

the most recently received Message 12 is displayed foremost and all 20 messages are

available for display;
the-acknowledged Message 12 is removed from foremost display on the MKD;

the most recently received Message 12 is displayed foremost and all 20 messages are

available for display;

there is an indication that the Message 14 has been received and that Message
available for display.

14.9.9 Presentation of navigation information

14 is

Verify compliance with the general requirements for the presentation of navigation-related
information in accordance with the test methods and required results specified in IEC 62288.
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Verify compliance with requirements for graphical presentation of targets in accordance with
the test methods and required results of IEC 62288, if display of graphical symbols for AIS

data

is provided.

Provide input of the messages listed below and confirm by observation that the MKD displays
graphical symbology as described in IEC 62288, if display of graphical symbols for AIS data is
provided:

e Messages 1, 2, 3 and 5 (Class A AIS,-AIS-SART locating devices);

Messages 18, 19 and 24 (Class B AlIS);

e M
e« M

Symbols not described in IEC 62288 may be defined by the manufacturer.

Verif
(radg

15 F

(See

NOTE
15.1

15.1.
15.1.

The

frequency in the absence of modutation of the transmitter and its required frequency.

15.1.

The
shall

extreme test condifions.

e55age 4 (AtSbase stationsy;
essage 9 (AIS on airborne SAR-craft);
essage 21 (AIS AtoN).

y compliance in accordance with the test methods and required. results of IEC 6
r) for calculation of CPA/TCPA, if provided.

Physical tests

7.2)

Unless otherwise stated, all transmitter tests are performed at the highest power setting.
TDMA transmitter

1 Frequency error

1.1  Definition

frequency error of the transmitter is the difference between the measured c

1.2 Method of measurement

carrier frequency.shall be measured in the absence of modulation (see Figure 4). ]
be performed.on 2 channels (156,025 MHz, 162,025 MHz) and under normal

Transmitter

under Power Frequency

attenuator > meter

A 4

2388

arrier

[ests
and

test

15.1.

IEC
Figure 4 — Measurement arrangement for frequency error

1.3 Required results

The frequency error shall not exceed + 0,5 kHz under normal and + 1 kHz under extreme test
conditions.
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15.1.2 Carrier power

15.1.2.1 Definition

The transmitter carrier power conducted (P.) is defined as the mean power delivered to a

nomi

nal 50 Q load during a transmission slot.

15.1.2.2 Method of measurement

The equipment shall be connected as in Figure 5. Tests shall be performed on 2 channels

(156

The ]ests shall be repeated for the power levels stated in 7.2.2.

151

At al

undef normal test conditions.

At al

undef extreme test conditions.

15.1)3 Slotted transmission spectrum

15.1)3.1 Definition

This

under normal operating conditions fall within the allowable mask.

15.13.2 Method of-measurement

The
A re

detegtion (maximum hold) shall be used for this measurement. A sufficient number of sw

shall

profile is(developed. Tests shall be performed on 2 channels (156,025 MHz, 162,025 MHz

2.3 Required results

,025 MHz, 162,025 MHz) under normal and extreme test conditions.

Transmitter
under
test

> Power Power
attenuator meter

A 4

IEC

Figure 5 — Measurement arrangement for carrier power

test frequencies, the carrier power shall be withitr + 1,5 dB of its nominal power |

test frequencies, the carrier power shall be’within + 3,0 dB of its nominal power |

test is to ensure that the_ modulation and transient sidebands produced by the transr

est shall use.test signal number 4. The EUT shall be connected to a spectrum anal
solution bandwidth of 300 Hz, video bandwidth of 3 kHz or greater and positive

be used and sufficient transmission packets measured to ensure that the emi

bvels

bvels

nitter

yser.
peak
eeps
5sion

)

15.1.3.3 Required results

The spectrum for slotted transmission shall be within the emission mask as follows:

e in the region between the carrier and = 10 kHz removed from the carrier, the modulation

and transient sidebands shall be below 0 dBc;
e at £ 10 kHz removed from the carrier, the modulation and transient sidebands shall be
below —25 dBc;

e a

t +25kHz to £62,5kHz removed from the carrier, the modulation and tran

sidebands shall be below-the-loewervalue-of =70 dBc;
e in the region between + 10 kHz and + 25 kHz removed from the carrier, the modulation

a

nd transient sidebands shall be below a line specified between these two points.

sient
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The reference level for the measurement shall be the carrier power (conducted) recorded for

the a

ppropriate test frequency in 15.1.2.

For information, the emission mask specified above is shown in Figure 6.

dBc
o

15.1,
15.1.

The

trangmitter modulation and the correctNimplementation of the Gaussian minimum shift k

(GM

15.1.

The

= _80 T T !
-62,5 0 62,5

:

Fc (kHz) IEC

Figure 6 — Emission mask for slotted transmission

4 Modulation accuracy
4.1 Definition

modulation accuracy is the measurement of the peak frequency deviation o

bK) bandwidth-time (BT) filtering,

4.2 Method of measurement

bquipment shall betconnected in either configuration A or configuration B as sho

Figu
nor

The fransmittef shall be modulated with test signal number 2.

The fransmitter shall be modulated with test signal number 3.

e 7. The tests shall be performed on 2 channels (156,025 MHz, 162,025 MHz)
al and extremetest conditions.

the
bying

vn in
nder
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Configuration A
Transmitter »| Power »| RFsignal
under test attenuator analyser
Configuration B
Transmitter .| Power - Test N Storage
under test Pl attenuator P»|  discriminator » oscilloscope

15.1
Peak

4.3 Required results

Figure 7 — Measurement arrangement for modulation accuracy

deviation shall be as per Table 33.

Table 33 - Peak frequency deviation.versus time

i NS E
Test signal 2 QQ Test signal 3
Normal Extreme N\ Normal Extreme
1740 Hz £ 175 Hz 1740 Hz + 350 Hz 2 400 Hz + 240 Hz 2 400 Hz + 480 HE

15.1.
15.1,

Tran
time,

|
—

r

5 Transmitter output power characteristics
5.1 Definition

Emitter output power chardcteristics are a combination of the transmitter delay, ran
ramp-down time and transmission duration, as specified in 7.2.2, where:

ansmitter delay (F,)'is the time between the start of the candidate transmission
briod and the time when the transmission power exceeds —50 dBc;

ansmitter ramp-up time (Tg — T,) is the time between the transmit power exces
b0 dBc and_the moment when the transmit power has reached a level 1 dB beloy
easured steady-state power (Pgs) and maintains a level within +1,5 dB to -1 dB

L thereafter;

— transmission duration (Tg — Ty) is the time from when power exceeds —50 dBc to when the
power returns to and stays below —50 dBc.

15.1.

5.2 Method of measurement

The measurement shall be carried out by transmitting test signal number 4.

NOTE

This test signal generates one additional stuffing bit within its CRC portion.

Tests shall be performed on 2 channels (156,025 MHz, 162,025 MHz). The EUT shall be
connected to a spectrum analyser. A resolution bandwidth of 1 MHz, video bandwidth of
1 MHz and a sample detector shall be used for this measurement. The analyser shall be in
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zero-span mode for this measurement. The spectrum analyser shall be synchronised to the
nominal start time of the slot (T,), which may be provided externally, or from the EUT.

15.1.5.3 Required results

The transmitter power shall remain within the mask shown in Figure 6 and associated timings
given in Table 16.

15.2 TDMA receivers

15.2.1 Sensitivity

15.21.1 Definition

The psable sensitivity is the minimum level of signal at the receiver input, proeduced |by a
carrigr at the nominal frequency of the receiver, modulated with a test signal,” which| will,
withdut interference, produce after demodulation a data signal with a specified packet |error
rate {(PER).

15.21.2 Method of measurement

The gignal generator (see Figure 8) shall be at the nominal frequency of the receiver and|shall
be mpdulated to generate test signal number 5.

. Receiver Message
Signal ;
Messa?e > gengrator > under p(  measuring
generator test test set

Y-

IEC

Figure 8 — Measurement arrangement

The s$ignal level at the input of the receiver shall be set to —107 dBm. The message measpuring
test get shall be monitored and.the packet error rate observed. The PER shall be derived by
the following formula:

=
=y
]
=
4%

Prx | is the-number of packets received without errors;
Prx | is.the number of transmitted packets.

Testg 'shall be performed on 2 channels (156,025 MHz, 162,025 MHz) with a signal levyel of
—107dBm and repeated at 156,025 MHz £ 500 Hz and 162,025 MHz £ 500 Hz wiih the level
at the input to the receiver adjusted to —104 dBm under normal conditions.

Repeat under extreme conditions at nominal frequencies, with the signal generator adjusted
to -101 dBm.

15.2.1.3 Required results
The PER shall not exceed 20 %.
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15.2.2 Error behaviour at high input levels
15.2.2.1 Definition

The error behaviour (performance) at high input levels (noise free operation) is defined in the
same manner as for the measurement of the maximum usable sensitivity when the level of the
wanted signal is significantly above the maximum wanted sensitivity.

15.2.2.2 Method of measurement

The measurement configuration for receiver sensitivity (15.2.1) shall be used. Tests shall be
perf med-on channe 6.0 NLH] A 0 N ho Lan asne a h be—at the

The level of the input signal shall be adjusted to a level of =7 dBm. The message measpuring
test gset shall be monitored and the packet error rate observed. This test shall bg repeatpd at
gevel of =77 dBm.

15.22.3 Required results

The PER shall not exceed 1 %.

15.2/3 Co-channel rejection
15.2.3.1 Definition

The po-channel rejection is a measure of the capability of the receiver to receive a wInted
modylated signal without exceeding a given degradation due to the presence of an unwanted
modulated signal, both signals being at the nominal frequency of the receiver.

15.23.2 Method of measurement

Two [generators, A and B, shall be connected to the receiver via a combining netwofk as
shown in Figure 9. The wanted signal, provided by signal generator A, shall be at the nominal
frequency of the receiver and shall be modulated to generate test signal number 5| The
unwgnted signal, provided by generator B, shall also be at the nominal frequency of the
receiver. Generator B shall (be modulated to generate test signal number 4, g¢ither
contihuously or in the same(time period as that used by generator A for test signal number 5.
The gontent of the wanted and unwanted signals shall not be synchronised. The level gf the
wantgd signal from generator A shall be adjusted to —104 dBm at the receiver. The leyel of
the dnwanted signal.\from generator B shall be adjusted to —114 dBm at the receiver| The
mesgage measuring-test set shall be monitored and the packet error rate (PER) obsefved.
The measurementishall be repeated for displacements of the unwanted signal of +1 kHz|from
the nominal frequency of the receiver and the PER again observed. Tests shall be performed
on 2 channéls(156,025 MHz, 162,025 MHz).

NOTE| “+<¥’kHz for the unwanted signal is twice the allowable transmit frequency tolerance.

Signal >
generator
A _|—> Receiver Message
Combiner > under » measuring
Signal J—b test test set
generator
B
IEC

Figure 9 — Measurement arrangement with two generators
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15.2.3.3 Required results

The PER shall not exceed 20 %.

15.2.4 Adjacent channel selectivity

15.2.4.1 Definition

2018

The adjacent channel selectivity is a measure of the capability of the receiver to receive a
wanted modulated signal without exceeding a given degradation due to the presence of an
unwanted signal which differs in frequency from the wanted signal by an amount equal to the

adja(\onl’ channgal sgnaration for which thg gailinmaent is intanded
i TP N < §

15.24.2 Method of measurement

The

signgl, provided by signal generator A, shall be at the nominal frequency ofthe receive
shalll be modulated to generate test signal number 5. The unwanted @§jgnal, providg
generator B, shall be frequency modulated with a 400 Hz sine wavefgiving a deviati
+ 3 kHz. Generator B shall be at a frequency 25 kHz above that ofythe wanted signal
level|of the wanted signal from generator A shall be adjusted to-a“level of —104 dBm 3
receiver. The level of the unwanted signal from generator B shall be adjusted to —34
The message measuring test set shall be monitored and the-packet error rate obse
Repdat the above measurement with the unwanted signal 25 kHz below the wanted signa

The {est shall be performed on 2 channels (156,025 Mz, 162,025 MHz) and repeated U
extreme conditions with generator A adjusted to{/~98 dBm and generator B adjustg
—-38 dBm.

15.24.3 Required results

The PER shall not exceed 20 %.

15.2/5 Spurious response rejection

15.2)5.1 Definition

The ppurious response rejection is a measure of the capability of the receiver to rece
wanted modulated signal without exceeding a given degradation due to the presence
unwgnted modulated signal at any other frequency, at which a response is obtained.

15.2J5.2 Manufacturer's declarations

The [manufacturer shall declare the following in order to calculate the "limited frequ
rangT" over which the initial part of the test will be performed:

measurement configuration for co-channel rejection (15.2.3) shall be used. " The wanted

r and
d by
bn of

The
t the
dBm.
rved.
B

nder
d to

ve a
bf an

ency

list of intermediate frequencies: (IF4, IF,, ...IFy) in Hz;

switching range of the receiver;

NOTE 1 Switching range corresponds to the frequency range over which the receiver can be tuned.

frequency of the local oscillator at 156,025 MHz and 162,025 MHz (AIS2): (f oL, fLon)-

NOTE 2 This-may can be a VCO, crystal, sampling clock, BFO, or numerically controlled oscillator, depending

on the design of the equipment.

15.2.5.3 Introduction to the method of measurement

The initial evaluation of the unit shall be performed over the "limited frequency range" and
shall then be performed at the frequencies identified from this test and at "specific
frequencies of interest" (as defined below).
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If the EUT contains IF frequencies, the following procedure applies. Otherwise, the
manufacturer shall provide an alternative procedure based on the design of the EUT that
produces equivalent results. To determine the frequencies at which spurious responses can
occur, the following calculations shall be made:

a) calculation of the "limited frequency range™:

the limits of the limited frequency range (LFRy,, LFR| o) are determined by the following
calculations:

LFRH| = fLOH + (IF1 + IF2 + ...+ IFN + Sr/2)

LFR o = fLoL — (IF4 + IFy + .. +IFN + sri2)

b) cplculation of specific frequencies of interest (SFI) outside the limited frequengy range:

—

Hese are determined by the following calculations:

where
Kl is an integer from 2 to 4.

15.2)/5.4 Method of measurement over the limited\frequency range

Two methods are available for the measurements’over the limited frequency range, one bhased
on S|NAD measurements and the other based>on PER measurements. Either method may be
used] but in each case shall be followed by the method of measurement at idenfified
frequencies. The measuring equipment iss§howed in Figure 10.

Signal >
generator
A _|—> Receiver Measurin
Combiner > under »> test setg
Signal ’ test
generator,
B
IEC

Figure 10 — SINAD or PER/BER measuring equipment

15.2.5:5

measurements

Two generators, A and B, shall be connected to the receiver via a combining network as
shown in Figure 10. The wanted signal, provided by generator A, shall be 162,025 MHz
(AIS 2) and shall be modulated with 1 kHz sine wave at + 2,4 kHz deviation. The unwanted
signal, provided by generator B, shall be frequency modulated with a 400 Hz sine wave giving
a deviation of + 3 kHz.

Initially, generator B (unwanted) shall be switched off (maintaining the output impedance).
The signal level from generator A (wanted) shall be adjusted to —104 dBm at the receiver. The
SINAD value shall be noted (and should be greater than 14 dB). Signal generator B shall be
switched on and adjusted to —27 dBm at the receiver. The frequency of the unwanted signal
shall be varied in steps of 5 kHz over the limited frequency range (from LFR g to LFRy,). The
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frequency of any spurious response detected (by a decrease in SINAD of 3 dB or more)
during the search shall be recorded for use in the next measurements.

Set the receiving frequency to 156,025 MHz and repeat the test.

15.2.5.6 Method of search over the "limited frequency range" using PER or BER
measurement

Two generators, A and B, shall be connected to the receiver via a combining network as
shown in Figure 10. The wanted signal, provided by generator A, shall be 162,025 MHz (AIS2)
and shall be modulated to generate test signal number 5. The unwanted signal, provided by
genefator B, shall be frequency modulated with a 400 Hz sine wave giving a deviatipn of
+ 3 kHz. Initially, generator B (unwanted) shall be switched off (maintaining the “output
impefdance). The signal level from generator A (wanted) shall be adjusted to —104‘dBm at the
receiver. The PER or BER shall be noted.

Signal generator B shall be switched on and adjusted to -27 dBm atythé receiver.| The
frequency of the unwanted signal shall be varied in steps of 5 kHz overth€ limited freqency
range (from LFR o to LFRy,). The frequency of any spurious response detected (hy an
increpse in either PER or BER) during the search shall be recorded for use in the|next
meagurements.

In the case where operation using a continuous packet¢stréam is not possible, a similar
methpd may be used.

Set the receiving frequency to 156,025 MHz and repeat the test.

15.2)/5.7 Method of measurement (at identified frequencies)

Two |generators, A and B, shall be connected to the receiver via a combining netwofk as
shown in Figure 10. The wanted signal, provided by generator A, shall be 162,025 MHz (AIS2)
and s$hall be modulated to generate tést signal number 5. The unwanted signal, provided by
generator B, shall be frequency modulated with a 400 Hz sine wave giving a deviatipn of
+3 khlz. Generator B shall be atLthe frequency of that spurious response being considgred.
Initially, generator B (unwanted) shall be switched off (maintaining the output impeda(rce).
The pignal level from generator A (wanted) shall be adjusted to —104 dBm at the recgiver.
Gengrator B shall be switched on, and the level of the unwanted signal set to —-34 dBm.

For gach frequency(noted during the tests over the limited frequency range on 162,025|MHz
(AIS2) and the specific frequencies of interest (SFl,), transmit 200 packets to the EUT and
note the PER.

during.Sthe tests over the limited frequency range on 156,025 MHz and the spgcific

nelac fintoract (O] N\
frethllulco U e TT ST (OoT 157+

Set *lge receiving frequency to 156,025 MHz and repeat the test for each frequency noted

15.2.5.8 Required results

At any frequency separated from the nominal frequency of the receiver by two channels or
more, the spurious responses shall not result in a PER of greater than 20 %.

15.2.6 Intermodulation response rejection and blocking
15.2.6.1 Definition

The intermodulation response rejection and blocking is the capability of the receiver to
receive a wanted modulated signal, without exceeding a given degradation due to the
presence of two or more unwanted signals with a specific frequency relationship to the wanted
signal frequency.
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15.2.6.2

Method of measurement

— 99 —

Four signal generators shall be connected to the receiver under test (see Figure 11). The
wanted signals, represented by signal generator A, shall be modulated to generate test signal
number 5. The wanted signal level at the RF input of the receiver shall be set to =101 dBm.

Signal generator A
(TDMA transceiver)

SIUI Id:
generator B

Signal
generator C

in

RF

combiner

Signal
generator D

The

Receiver
under

test

A 4

Measuring
test.set

Figure 11 — Test set-up

IEC

nwanted signal from signal generator B shall be ' modulated by 400 Hz with a deviati

on of

+ 3 YHz and adjusted to a frequency 500 kHz above or below the frequency of the wanted

signdl. The unwanted signal from signal generatar C shall be unmodulated and adjusted
ency 1 000 kHz above or below the frequency of the wanted signal. The unwanted s
levels from signal generators B and C at the RF input of the receiver shall be set to -27 d

freq

The

unwanted signal from signal generator D shall be unmodulated and adjusted
frequency 5,725 MHz above or below the frequency of the wanted signal. The unw
signdl level from signal generator, Dvat the RF input of the receiver shall be set to =15 dB

According to the Table 34, two tests (Test no.1 and Test no.2) shall be performed.

Table 34 — Tests to be performed

to a
ignal
Bm.

to a

I1nted

Generator A Generator B Generator C Generator D
Test no.1 156,025 156,525 157,025 161,750
Test.no:2 162,025 161,525 161,025 156,300
15.2.6.3 Required results

The packet error rate shall not exceed 20 %.

15.2.7 Transmit to receive switching time

15.2.7.1

Definition

The transmit to receive switching time describes the capability of the TDMA receiver to
receive in the slot immediately following the transmission slot.
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15.2.7.2 Method of measurement

The signal generator shall be connected to the EUT through 30 dB attenuator as shown in
Figure 12. The EUT shall be connected to a 30 dB attenuator. The transmit to receive control
signal in the EUT shall be connected to the signal generator as the trigger signal to output the
test message at the immediate slot after the EUT transmission. The signal generator shall be
at the nominal frequency of the EUT with a signal level of =107 dBm at the EUT and shall be
modulated to generate test signal number 5. The EUT shall be set to the default power
(12,5 W) and be set to transmit 200 messages of Message 1 with 2 s interval. The message
measuring test set shall be monitored and the PER be observed.

The ; , )
Trigger
N
Message Signal 30dB Equipment
generator > generator » attenuator [¢ » undertest
v

Message

» measuring

test set

IEC
Figure 12 — Transmit to receive switching time measurement setup

15.2[7.3 Required results
The PER shall not exceed 20 %.

15.2)8 Immunity to out-of-band‘energy
15.2)8.1 Definition

The jmmunity to out-of-band energy is the capability of the receiver to receive a wanted
modulated signal, without exceeding a given degradation due to the presence of high [level
unwgnted signals out of the maritime mobile band.

15.28.2 Method of measurement

Two [generators, A and B, shall be connected to the receiver via a combining netwofk as
shown<in15.2.3. The wanted signal, provided by signal generator A, shall be initially at
162,025"MHz and be modulated to generate test signal number 5. The unwanted signallfrom
generator B shall be unmodulated and tuned to 174 MHz. Initially, signal generator B
(unwanted signal) shall be switched off (maintaining the output impedance). The level of the
wanted signal from generator A shall be adjusted to -101 dBm at the receiver input.
Generator B shall then be switched on, and the level of the unwanted signal set to -5 dBm.
200 packets shall be transmitted and the PER recorded.

Repeat the test with the wanted signal generator tuned to 156,025 MHz with the same
unwanted signal.

15.2.8.3 Required results

The packet error rate shall not exceed 20 %.
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15.3 Conducted spurious emissions
15.3.1 Spurious emissions from the transmitter
15.3.1.1 Definition

Conducted spurious emissions are emissions on a frequency or frequencies, which are
outside the necessary bandwidth and the level of which may be reduced without affecting the
corresponding transmission of information. Spurious emissions include harmonic emissions,
parasitic emissions, intermodulation products and frequency conversion products, but exclude
out-of-band emissions.

15.31.2 Method of measurement

The fransmitter shall be connected to a 50 Q power attenuator. The output of ‘the power
attenjuator shall be connected to a measuring receiver.

U

If popsible, the measurement shall be made with the transmitter unmodutlated. If this is not
poss|ble, the transmitter shall be modulated by test signal numbéry4. If possible| the
modulation should be continuous for the duration of the measurement:

The mmeasurement shall be made over a frequency range from(9 kHz to 4 GHz, excluding the
chanpel on which the transmitter is operating £ 62,5 kHz.

The [resolution bandwidth of the measuring instrument shall be the smallest bandwidth
availpble which is greater than the spectral width of the) spurious component being measpred.
This [shall be considered to be achieved when the ‘hext highest bandwidth causes less|than
1 dB|increase in amplitude. Positive peak detection (maximum hold) shall be selected op the
specfrum analyser used for this measurement,

A sufficient number of sweeps shall besmeasured to ensure that the emission prof|le is
deve|oped.

At each frequency at which a.spurious component is detected, the power level shdll be
reconded as the conducted spurious emission level delivered into the specified load, except
for tHe channel on which thé transmitter is intended to operate and the adjacent two chanpnels
of uplper and lower sides,

The ¢onditions used in-the relevant measurements shall be recorded in test reports.

15.31.3 Regquired results

The powei~of any spurious emission on any discrete frequency shall not exceed 0,2% yw
(-36(dBmYin the frequency range 9 kHz to 1 GHz and 1 pW (=30 dBm) in the frequency range
1 GHz {04 GHz.

15.3.2 Spurious emissions from the receiver
15.3.2.1 Definition

Spurious emissions from the receiver are components at any frequency, conducted to the
antenna. The level of spurious emissions shall be measured as their power level in a specified
load.

15.3.2.2 Method of measurement

The receiver shall be connected to a 50 Q attenuator. The output of the attenuator shall be
connected to a spectrum analyser or selective voltmeter having an input impedance of 50 Q. If
the detecting device is not calibrated in terms of power input, the level of any detected
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components shall be determined by a substitution method using a signal generator. The
measurement shall extend over the frequency range 9 kHz to 4 GHz.

The receiver shall be switched on, and the measuring receiver shall be tuned over the

frequ

ency range 9 kHz to 4 GHz.

At each frequency at which a spurious component is detected, the power level shall be
recorded as the spurious level delivered into the specified load.

15.3.

2.3 Required results

The
exce

bower of any spurious emission in the specified range at the antenna terminal sha
ed —57 dBm (2 nW) in the frequency range 9 kHz to 1 GHz and —47 dBm (20 qW) i

frequency range 1 GHz to 4 GHz.

16 S

(See

NOTE|
Recon
state"
hour g

16.1
16.1.
16.1.
Set U

specific tests of link layer
7.3)
In Clause 16, "CommState" is used as an abbreviation for "coemmunication state" as defin

hmendation ITU-R M.1371-4. Communication state is structured wjth\a number of parameters for
"Slot time-out", "Slot increment”, "Number of slots", "Sub-message"{(Received stations, slot number
nd minute, slot offset), and "Keep flag".

TDMA synchronisation
1 Synchronisation test using UTC

1.1 Method of measurement

the following synchronisation modes:

| not
n the

ed in
"Sync
, UTC

p standard test environment; choose, test conditions in a way that the EUT operates in

a) UTC direct;

b) UTC indirect (internal GNSS receiver disabled; at least one other station UTC direct
synchronised);

c) UTC indirect (internal GNSS disabled; base station with UTC direct synchronisation within
range).-Veri e e ime | iy ~ base
station;

d) bpase direct (internal GNSS disabled; base station with semaphore qualified within ranjge);

e) UTC indirect (internal GNSS receiver disabled; only Class B SO station UTC direct
synchrenised).

Chedk €ommState parameter Sync state in position report and reporting interval.

16.1.1.2 Required results

Confirm that:

a) the SynchState = 0;
b) the SynchState = 1;

c) the SynchState = 1. Verify that the correct UTC date and time is derived from Message 4
of the base station;

d) the SynchState = 2;
e) the SynchState = 1.
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16.1.2 Synchronisation test using UTC with repeated messages
16.1.2.1 Method of measurement

Set up a test environment where all messages have a SyncState 0; choose test conditions in
a way that the EUT operates in the following synchronisation modes:
a) UTC direct;

b) UTC indirect (internal GNSS receiver disabled; at least one other station UTC direct
synchronised);

c) UTC indirect (internal GNSS receiver disabled; all other stations UTC direct synchronised
and syncstate 0, repeat indicator 1).

Chedk CommState parameter Sync state in position report and reporting interval.

16.12.2 Required results
The following results are required:

a) tnansmitted communication state shall fit the synchronisation mode;

b) t:[e EUT shall synchronise to the other station;
c) the EUT shall go to syncstate 3.

16.13 Synchronisation test without UTC, semaphore
16.13.1 Method of measurement

Set Up the standard test environment without UTC available. Let the EUT be semaphore
qualified (sync mode 1 or 3) as follows:

a) sjmulate other semaphore qualified stations with a different number of received statiops;

b) sjmulate other semaphore qualified.stations with the same number of received stationis.

Chedk CommState parameter Sync.state in position report and reporting interval.

16.13.2 Required results
Trangmitted CommState.shall fit the synchronisation mode. Check that

a) HUT acts as semaphore only if it has the highest number of received stations,
b) HUT acts as,semaphore only if it has the lowest MMSI.

The EUT shall decrease reporting interval to 2 s when acting as a semaphore and [shall
remalin in this state until the semaphore qualifying conditions have been invalid for 3 min.

16.1.4 Synchronisation test without UTC
16.1.4.1 Method of measurement

Set up the standard test environment; choose test conditions in a way that EUT operates in
following sync modes:

a) base indirect (internal GNSS disabled; no station with UTC direct synchronisation or base
station within range);

b) mobile indirect (internal GNSS disabled; other station with UTC direct synchronisation or
base station without range);

c) internal GNSS enabled in synchronisation modes other than UTC direct.

Check CommState parameter sync state in position report and reporting interval.
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16.1.4.2 Required results
The following results are required:

a) transmitted communication state shall fit the synchronisation mode;
b) transmitted communication state shall fit the synchronisation mode;
c) synchronisation mode shall revert to UTC direct.

16.1.5 Reception of un-synchronised messages

16.1.5.1 Method of measurement

Set Up the standard test environment and operate the EUT in UTC direct mode.

Trangmit un-synchronised test messages (more than £+10 ms away from the slot,boundary

~

16.1)/5.2 Required results

Verify that the transmitted test messages are received and processed.

16.2 | Time division (frame format)
16.21 Method of measurement

Set the EUT to reporting interval of 2 s by applying a speed of > 23 kn and a ROT of > 20°/s.
Recdrd VDL messages and check for used slots. Check parameter slot number in Comm§tate
of position report. Check slot length (transmission_time).

16.22 Required results

Slot phumber used and slot number indicated in CommState shall match. Slot number shall not
excegd 2 249. Slot length shall not exceed 26,67 ms.

16.3| Synchronisation and jitter accuracy

16.3.1 Definition
Synchronisation jitter (fransmission timing error) is the time between nominal slot start as

detefmined by the -UTC synchronisation source and the initiation of the "transmitter on"
functjon (T, see Reeommendation ITU-R M.1371-45/A2-3.2.2.10, Figure 8).

16.3)2 Method of measurement

Set yp standard test environment, reporting interval of 2 s and using

a) UTT direct synchronisation,
b) UTC indirect synchronisation by disconnecting the GNSS antenna of the EUT.
Record VDL messages and measure the time between the nominal beginning of the slot

interval and the initiation of the "transmitter on" function. Alternative methods, for example by
evaluating the start flag and calculating back to T, are allowed.

16.3.3 Required results
The synchronisation, including its jitter, shall not exceed

a) 104 us using UTC direct synchronisation,

b) +£312 ps relative to the synchronisation source using UTC indirect synchronisation.
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16.4
16.4.

Data encoding (bit stuffing)

1 Method of measurement

Set up the standard test environment as follows.

a) Apply a binary broadcast message (Message 8) to the VDL containing the HEX-values "7E

3

B 3C 3E 7E" in the data portion and check presentation interface output of EUT.

b) Apply a BBM sentence to the EUT initiating the transmission of Message 8 containing the
HEX-values as above in the data portion, and check the VDL.

16.4.

Conf

a) data output on the presentation interface conforms to transmitted data;

b) i
16.5
16.5.
Appl
16.5.

Conf

procgssed.

16.6
16.6.
16.6.

Set
posit

for channel access mode.

16.6.
EUT

Com
SOT

16.6.

2 Reqguired resulis

rm that:

ansmitted VDL message conforms to data input on the presentation intenface.
Frame check sequence
1 Method of measurement

a simulated position report message with wrong CRC bit sequence to the VDL.

2 Required results

rm, by observing the MKD and by inspecting-the Pl output, that this message i

Slot allocation (channel access protocols)
1 Network entry
1.1 Method of measurement

Iip the standard test environment; switch on the EUT. Record transmitted sche
on reports for the first 3 min of transmission after initialization period. Check Comm

1.2 Required results

shall start_autonomous transmissions of Message 3 (position report) with IT]
mState with-KeepFlag set true for the first minute of transmission and Message 1
DMA CommState thereafter.

2 </Autonomous scheduled transmissions (SOTDMA)

5 not

juled
State

DMA
with

16.6.

2.1 Method of measurement

Set up the standard test environment and operate the EUT in autonomous mode as follows.

a) Record transmitted scheduled position reports Message 1 and check frame structure.
Check CommState of transmitted messages for channel access mode and parameters

n

umber of received stations, slot timeout, slot number and slot offset.

b) Repeat the test with 50 % channel loading ensuring there are at least 4 free slots in each
Sl.

c) Repeat the test with 50 % channel loading by message 26 ensuring there are at least

4

free slots in each SI.
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16.6.2.2 Required results

Check that:

a)

b)
c)

16.6,3 Autonomous scheduled transmissions (ITDMA)
16.6,3.1 Method of measurement

Set

nominal reporting interval is achieved +20 % (allocating slots in selection interval Sl).
Confirm that the EUT allocates new nominal transmission slots (NTS) within selection
interval (Sl) after 3 min to 8 min. Check that slot offset indicated in CommState matches
slots used for transmission. Check that Class B "CS" and locating devices are not
included in the number of received stations;

only free slots are used for transmission;

only free slots are used for transmission.

p the standard test environment and operate the EUT in autondmous mode] Set

NavStatus of EUT to "at anchor" giving a reporting interval of 3 min. ‘Record transnpitted

schefluled position reports.

16.6/3.2 Required results

Chedk that EUT transmits Message 3 and allocates slots using ITDMA and that slot ¢ffset

indicated in CommState matches slots used for transmission.
Chedk that nominal reporting interval is achieved +20:%.

16.6/4 Safety related/binary message transmission

16.6.4.1 Method of measurement

Set Up the standard test environment and operate the EUT in autonomous mode as follows.

a)

b)

c)

d)

pply a 1 slot binary broadcast{message (Message 8) to the Pl of the EUT less thah 4 s
before the next scheduled transmission. Record transmitted messages. Retry with a PO %
channel load.

pply a 1 slot binary broadcast message (Message 8) to the Pl of the EUT more than 4 s
before the next scheduled transmission. Record transmitted messages. Retry with PO %
channel load.

pply combinations of binary broadcast message (Message 8), addressed binary mesgsage
(Message 6),-broadcast safety related message (Message 14) and addressed safety
r¢lated message (Message 12) to the Pl of the EUT. Record transmitted messageg and
outputefithe Pl of the EUT.

pply more than 5 AIR sentence per minute to the PI.

16.6.4.2 Required results

Confirm that:

a)
b)
c)

d)

the EUT transmits this Message 8 within 4 s using ITDMA,;
the EUT transmits this Message 8 within 4 s using RATDMA,;

maximum 20 slots can be used per frame for Messages 6, 8, 12, 14, 25 and 26-and-that
[ ' . Confirm that sentence ABK is sent with
acknowledge type 2 (Message could not be broadcast) when the message is rejected;

the EUT transmits not more than 5 Messages 15 per minute. Confirm that sentence ABK
is sent with acknowledge type 2 (Message could not be broadcast) when the message is
rejected.
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16.6.5 Transmission of Message 5 (ITDMA)
16.6.5.1 Method of measurement

Set up the standard test environment and operate EUT in autonomous mode. Record
transmitted messages.

16.6.5.2 Required results

Confirm that the EUT transmits Message 5 using the ITDMA access scheme. The ITDMA
access scheme shall replace a scheduled position report Message 1 with a Message 3.

16.6. Assigned operation
16.6/6.1 Assigned mode using reporting rates
16.66.1.1 Method of measurement

Operpte the standard test environment and the EUT in autonomous.ode. Transmfit an
assigned mode command message (Message 16) using a base stationt\MMSI to the EUT with:

a) the number of reports per 10 min which is not a multiple of 20;
b) the number of reports per 10 min which is higher than 600

16.6/6.1.2 Required results
Conf{rm that:

a) the EUT transmits position reports Message 2\at a reporting rate that corresponds tp the
next highest multiple of 20 reports per 10 min;

b) the EUT transmits position reports Message 2 at a reporting interval of 1 s.
16.6)6.2 Receiving test
16.6.6.2.1 Method of measurement

Set Jp the standard test environment and operate the EUT in autonomous mode. Transnpit an
assigned mode command (Message 16) using a base station MMSI to the EUT with:

n

ot offset and increment;

o dpsignated reporting interval;

Recdrd transmitted messages.

16.6./6.2.2 ,* Required results

2 Aacnnrdine
ZacCoTramg—o

o e er8 and
dard reporting interval after 4

Conflm—that-EU++
reverts to SOTDMA

in to 8 min.

o
3¢

16.6.6.3 Slot assignment to FATDMA reserved slots
16.6.6.3.1  Definition

A test to check the combined operation of Message 16 assignment to slots reserved by
Message 20.

16.6.6.3.2 Method of measurement

Set up the standard test environment and operate the EUT in autonomous mode. Transmit a
data link management message (Message 20) using a base station MMSI to the EUT with slot
offset and increment. Transmit an assigned mode command (Message 16) using a base
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station MMSI to the EUT and command it to use one or more of those FATDMA allocated

slots

16.6.

. Record transmitted messages.

6.3.3 Required results

Confirm that the EUT uses the slots commanded by Message 16 for own transmissions.

16.6.7 Group assignment

16.6.7.1 Assignment priority

16.6. /71— Method of measurement

Set yp the standard test environment and operate the EUT in autonomous mode,and yse a

base| station MMSI to transmit Messages 22 and 23.—Fransmit-an—assighed-made-comipand

2)Y Tranemit 9 Meccaae 22 deaefinina a3 reaion wit tha FUIT incide thatrvadion Trancmit o

a)—Transmit-a-Message 22 defining—a region-with-the EUT -inside-that-region—Transmit-a
M ge he divid d d ecifying 2t

o _a_)
ansmit

NDFE—This—ean-becarriedout-using-the-methodusedin178¥1 b} step2-or by assighinganew-simplated
e

a) Transmit an assigned mode command (Message*23) to the EUT with Tx/Rx mode 1.|Wait
for 2 min

b) Transmit a Message 22 defining a regionA¥ith the EUT inside that region, Tx/Rx modg = 0.

c) Wait for time-out of Message 23.

d) Transmit an assigned mode command (Message 23) to the EUT with Tx/Rx mode 1.|Wait
for 2 min

e) Transmit a Message 22 to the-EUT individually addressed and specifying Tx/Rx mode] 2.

f) Transmit a Message 23 per'minute for 15 min to the EUT with Tx/Rx mode 1.

g) Wait for time-out of message 23.

Recdrd transmitted messages.

16.6,7.1.2 Required results

Verify that:

the Tx/Rx mode of Message 22 is ignored and Tx/Rx mode

the Tx/Rx mode = 1 according to the Message 23 setting;

Message 23 setting continues;

the Tx/Rx mode reverts to Tx/Rx mode 0 according to the Message 22 setting;
the Tx/Rx mode = 1 according to the Message 23 setting;

1 according to the
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e)

f)

g)

the Tx/Rx mode field setting of Message 22 takes precedence over the Tx/Rx mode field
setting of Message 23 and so Tx/Rx mode = 2;

the EUT ignores the assignment by Message 23 and the setting of Message 22 takes
precedence for 10 min; after 10 min the Tx/Rx mode changes to Tx/Rx mode 1 according
to the Message 23 setting;

The receiving station shall revert to its previous Tx/Rx mode = 2 after a timeout value
randomly chosen between 240 s and 480 s.

16.6.7.2 Increased reporting interval assignment

16.6.7.2.1 Method of measurement

c)

d)

Recdrd transmitted messages.

16.6/7.2.2 Required results

Conf|rm that:

d)

16.6.,7.3 Entering interval assignment

16.6.J7.3.1 Method of measurement

Set

p the standard test environment and operate the EUT in autonomous mode with| 10 s

ransmit a group assignment message (Message 23) to the EUT ‘with a quiet|time
cpmmand.

et the Nav status to "moored" and "at anchor" and SOG-<3 kn. Transmit a group
assignment message (Message 23) to the EUT with a reporting interval that is sHorter
than the autonomous reporting interval.

et the Nav status to "moored" and "at anchor" and. SOG > 3 kn. Transmit a group

assignment message (Message 23) to the EUT with a reporting interval that is sHorter
than the autonomous reporting interval.

e EUT ignores the assignmiént command and transmits position reports with the
autonomous reporting interval,;

the EUT ignores the assignment command and transmits position reports with the
autonomous reporting interval;

the EUT ignores,the assignment command and transmits position reports with the
autonomous reperting interval;

the EUT transmits position reports with the assigned reporting interval.

up operate in_autonomous mo ith a

reporting interval of 10 s. Use a base station MMSI to transmit Message 23.

Transmit a group assignment command (Message 23) to the EUT with a reporting interval
of 5 s assigned.

Repeat test with a reporting interval of 2 s assigned.

Transmit a group assignment command (Message 23) to the EUT with a reporting interval
field setting 10 (next longer autonomous reporting interval).

Operate the EUT in autonomous mode with a reporting interval of 6 s. Transmit a group
assignment command (Message 23) to the EUT with a reporting interval field setting 9
(next shorter autonomous reporting interval).

Monitor the VDL.
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16.6.7.3.2 Required results

Verify that:

a)

b)
c)

d)

16.6,7.4 Assignment by region

16.6.7.4.1 Method of measurement

Set

repofting interval of 10 s and use a base station MMSI to transmit Message 23 as follows

a)

b)

16.6/7.4.2 Required results

Verify that:

a)

b)

16.6,7.5 Assignment by station type
16.6.J7.5.1 Method .of measurement

Set
repofting intefval of 10 s and use a base station MMSI to transmit Message 23 as follows

a)

b)

c)

the EUT enters assigned operation mode and transmits position report Message 2 with 5 s
reporting interval. EUT builds up the assigned transmission scheduled according to
network entry procedure; verify that unused slots of the previous reporting schedule are
released;

the EUT enters assigned operation mode and transmits position report Message 2 with 2 s
reporting interval;

the EUT does not enter assigned operation mode and transmits position report Message 1
ith 10 s reporting interval,

the EUT enters assigned operation mode and transmits position report Message2with 2 s
reporting interval.

ip the standard test environment and operate the EUT in autonomous mode wjith a

Transmit a group assignment command (Message 23) to<the EUT (define station type 0
and geographic region so that the EUT is inside this region). Set the reporting rate tp 2 s
d apply message to VDL.

ransmit a group assignment command (Message 23) to the EUT (define station type 0
d geographic region so that the EUT is outsidé this region). Set the reporting rate to 2 s
d apply message to VDL.

Lo - Q

the EUT switches to assigned(mode and transmits position reports with 2 s integvals.
erify that EUT reverts to normal operation mode after timeout period;

the EUT declines Message.23.

ip the stamdard test environment and operate the EUT in autonomous mode with a

Tfransmit a group assignment command (Message 23) to the EUT (define geographic
region so that the EUT is inside this region). Set the reporting interval to 2 s and the
statiom type to O (attstations):

Transmit a group assignment command (Message 23) to the EUT (define geographic
region so that the EUT is inside this region). Set the reporting interval to 2 s and the
station type to 2. Repeat the test for station types 3, 4, 5 and 6.

Transmit a group assignment command (Message 23) to the EUT (define geographic
region so that the EUT is inside this region). Set the reporting interval to 5s and the
station type to 1 (Class A Mobile). Apply this message to the VDL again within 4 min.

Record VDL and check reaction of the EUT.

16.6.7.5.2 Required results

Verify that:
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a) the EUT switches to assigned mode and transmits position reports with 2 s reporting
interval. Verify that EUT reverts to autonomous mode after timeout period;

b) the EUT declines Message 23 for each station type;

c) the EUT switches to assigned mode and transmits position reports with 5s reporting
interval. Verify that EUT reverts to autonomous operation mode after timeout period of
second transmitted group assignment.

16.6.7.6 Addressing by ship and cargo type

16.6.7.6.1 Method of measurement

Set Up the standard test environment and operate the EUT in autonomous mode wjith a
repofting interval of 10 s and use a base station MMSI to transmit Message 23 as follows

a) Transmit a group assignment command (Message 23) to the EUT (define+geographic
region so that the EUT is inside this region). Set the reporting interval to 2.s*and the| ship
and cargo value to a desired value. Make sure that this value is also‘configured ip the

UT.

b) Tfransmit a group assignment command (Message 23) to the EUT (define geographic
region so that the EUT is inside this region). Set the reporting intérval to 2 s and thel ship
and cargo value to a desired value. Make sure that a differenf)value is configured ip the

HUT.

16.6.7.6.2 Required results
Verify that:

HUT switches to assigned mode and transmitsyposition reports with 2 s reporting intgrval.
Verify that EUT reverts to autonomous modeafter timeout period;

b) BHUT declines Message 23.
16.6)7.7 Reverting from interval assignment
16.6.)7.7.1 Method of measurement

Set Up standard test environment and operate EUT in autonomous mode. Using a |base
statign MMSI, transmit a group assignment command (Message 23) to the EUT wjth a
repoiting interval of 5 s assigned. Monitor the VDL until at least 1 min after timeout occyrred.
Repdat 10 times (tragsmissions of Message 23 shall not be synchronised to the [nitial
trangmission schedule.of the EUT).

Meagure the time T.ey between the reception of Message 23 and the first transmission|after
timequt.

16.6[7.7:2° Required results

Verify that the EUT enter autonomous mode after a time out of 4 min to 8 min and transmits
position report Message 1 and releases unused slots from previous schedule.

16.6.8 Fixed allocated transmissions (FATDMA)
16.6.8.1 Method of measurement

Set up the standard test environment and operate the EUT in autonomous mode. Apply
Message 4 to the VDL. A base station shall use a base station MMSI as follows.

a) Transmit a data link management message (Message 20) on Channel A from a base
station within 120 NM to the EUT with slot offset and increment. Record transmitted
messages.

b) Repeat the test when the EUT has no position.
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c) Repeat the test with a base station beyond 120 NM.

d) Repeat the test without base station report (Message 4).

e) Repeat the test with a base station within 120 NM and maintain transmissions of
Message 20. Stop transmission of Message 4.

16.6.8.2 Required results

Confirm that:

a) for the base station within 120 NM, the EUT does not use slots allocated by Message 20
for own transmissions until the timeout given in the Message 20. Confirm that the EUT
dpes not use the same slots on Channel B;

b) the EUT does not use slots allocated by Message 20 for own transmissions unt{l the
timeout given in the Message 20;

c) for the base station beyond 120 NM, the EUT treats the slots as free;
d) the EUT treats the slots as free;

e) the EUT does not use slots allocated by Message 20 for own transndissions until the target
timeout of the EUT occurs after Message 4-was is stopped.

16.6/9 Randomisation of message transmissions
16.69.1 Method of measurement

Set pp the standard test environment. Power on theé EUT and monitor the autonomous
trangimissions for 3 min. Restart the EUT and moAitor the autonomous transmissionis for
anot]er 10 min. Repeat-thisprocess the restart of tHe EUT for at least-16 5 times, starting at
diffefent seconds within a frame.

NOTE| The nominal start slot (NSS) at network entry\phase is randomised between the current slot and n¢minal
increnpent (NI) slots forward. The first nominal slot (NS) is always the NSS.

16.69.2 Required results

Verify that the nominal slots are(not always within the same selection interval after a power

cycld by monitoring the transmissions slots.-Afteranumber-of power-ecyclesthe- EUT slould

16.7| Message formats

16.71 Received messages

16.7/1.1 Method of measurement

Set yp standard test environment and operate EUT in autonomous mode. Apply messgages
acco}ding to Table 18 to the VDL including multiple slot messages up to 5 slots. Refcord

4 4 lo dlo Dl £ bl |l B e
messagesoutput oy e rortne ot

16.7.1.2 Required results

Confirm that the EUT outputs the corresponding message with the correct field contents and
format via the Pl or responds as appropriate.

16.7.2 Transmitted messages
16.7.2.1 Method of measurement
Set up the standard test environment and operate the EUT in autonomous mode. Initiate the

transmission of messages relevant for a mobile station according to Table 18 by the EUT.
Record transmitted messages.
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16.7.2.2 Required results

Confirm that the EUT transmits messages with correct field content and format or responses,
as appropriate. Confirm that Messages 4, 9, 16, 17, 18, 19, 20, 21, 22 and 23 are not being
transmitted by the EUT.

17

Specific tests of network layer

(See 7.4)

17.1 [ Dual channel operation — Alternate fransmissions

1711 Method of measurement

Set

chanpels AIS 1, AIS 2. Record transmitted scheduled position reports on“both chan
Chedk CommState for slot allocation.

17.12 Required results
Conf

17.2| Regional area designation by VDL message
17.21 Method of measurement

Set Up standard test environment and operate the’EUT in autonomous mode.

a)

Using a base station MMSI, apply channel management messages (Message 22) t
VDL defining two adjacent regional areas 1 and 2 with different channel assignmen
bpth regions and a transitional zofne extending 4 NM on either side of the reg
boundary (see Figure 13). Let the EUT approach region 1 from outside region 2 more
5

messages on all 6 channels;

Ip standard test environment and operate the EUT in autonomous mode on de¢fault

nels.

rm that the EUT allocates slots in alternating both channets."Repeat check for data link
access period.

b the
s for
ional
than

NM away from the region boundary transmitting on default channels. Record transnpitted



https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

~114 -

IEC 61993-2:2018 RLV © IEC 2018

: [} : : [} 1
| c 1 \ c |
1 o 1 O 1
| N 1 \ N 1
1 © : [ :
Region 1 6 1 Region 2 L5 : Default region
2 i - |
, 8 | ] |
1 = ! 1 = !
4 1 1 \ 1
- " ' IEC
Primary channel Secondary channel
Regipf SH-A4 SH-B—4
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Figure 13 — Regional area scenario
b) Qperate the unit in an area with T,/R, mode 1.
c) Qperate the unit in an area with T,/R, mode 2.
d) Transmit Message 22 using a base station transmitting Message 4 with a position which is
npore than 120 NM away from the position of the EUT.
e) Transmit Message 22 using a base station which is nottransmitting Message 4.
17.22 Required results
Chegk that:
a) the EUT transmits and receives on thepfimary channels assigned for each region|(see

b)
c)
d)
e)

able 35) alternating channels and doubles the number of transmissions when pa
through the transitional zones. The ,EUT shall revert to default autonomous operatig
the regional channels after leaving*the transitional zones. The number of transmis
dpoubles on the active channel when transmitting on one channel only;

TKT and ACA sentences arg output when defining the area, crossing the boundary g
afea and on request. Thein-use flag shall be set to "1" if the position is inside the
hich is defined by the two corner points of the area setting (e.g. the grey area def
region 2 in Figure 13);

the EUT transmitsson channel A only with the nominal reporting rate;
the EUT transmits on channel B only with the nominal reporting rate;
the EUT dees not accept the channel management;

the EUT-does not accept the channel management.

5sing
n on
sions

f the
area
ining

Table 35 — Primary channels for each region

Area Channels in use
1 Default region AIS 1, AIS 2
2 First transitional zone AIS1, CHA2
3 Region 2 CHA2 CHB2
4 Second transitional zone CHA2 CHA1
5 Region 1 CHA1,CHB1
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17.3 Regional area designation by serial message

Repeat the test of 17.2 using ACA sentence for channel assignment.

17.4 Regional area designation with lost position
17.4.1 Method of measurement
Repeat the test of 17.2 using ACA sentence for channel assignment as follows.

a) Disable position information; apply new addressed Message 22 using a base station
MSI

b) Make position information available again and query for area settings (ACA request):
17.42 Required results
Verify that:

—

a) the settings of the current area are still being used; check that settings”of new addrgssed

essage 22 are adopted;

=

b) all area settings are still available.
17.5( Power setting
17.51 Method of measurement

Set yip the standard test environment and operate-the EUT in autonomous mode. Using a
base| station MMSI, transmit channel management<message (Message 22), defining output
powqgr high/low.

Repdat test using ACA sentence and manuahinput.

17.52 Required results

Chedk that the EUT sets output.power as defined and indicates when the low power setting is
in opgration.

NOTE| Automatic power setting for tankers is tested in 14.7.3.
17.6 | Message priority handling
17.6/1 Method.of measurement

Set yp standard test environment and operate test equipment with 90 % channel load. Set the
EUT |to a reporting interval of 2 s by applying a speed of >23 kn and a ROT of > 20°/s.
Recdrdl VDL messages and check for used slots. Initiate the transmission of two 3 slot
mesdages (Message 12 and Message 8) by the EUT Record transmitted messages onlboth

channels.

17.6.2 Required results

Check that the EUT transmits the messages in correct order according to their priority as
given in ITU-R Recommendation M.1371-45/A8-2.

17.7 Slot reuse and FATDMA reservations
17.7.1 Method of measurement

Set up the standard test environment and operate the EUT in autonomous mode. Assure that,
at test receiver location, the signal level received from the EUT exceeds the signal level
received from the test transmitter as follows.
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NOTE Free slots are: slots not used, Slots used by a mobile station under way that has not been received for
3 min or more, slots used by a base station (Message 20 and Message 4) beyond 120 NM, garbled slots.

Available slots are: distant station slots.

Unavailable slots are: near station slots, slots used by a base station (Message 20 and Message 4) within 120 NM,
slots used by mobile stations reporting without position information, slots used by mobile stations with a reporting
interval of 1 min or more.

a) Transmit test targets on channel A with 50 % channel load. Channel B is free. This test
covers Rule 0 and 1.

b) Transmit near and distant test targets with 100 % channel load on channel A in all
selection intervals which are under observation. Channel B is free. There shall be enough
different targets to allow the EUT to meet the requirement to reuse only one slot af leach
target per frame.

c) Transmit near and distant test targets with 100 % channel load on chapnél B in all
selection intervals which are under observation. Channel A is free.

d) Transmit Message 4 with a position distance <120 NM and Message 20 with| slot
reservations on channel A.

e) Transmit Message 4 with a position distance > 120 NM and.(Message 20 with| slot
reservations on channel A.

f) ransmit no Message 4 and Message 20 with slot reservations 'on channel A.

g) Transmit Message 4 with a position distance <120 NM and Message 20 with| slot
rgservations on channel A. Transmit near and distant test targets in the unreserved|slots
on channel A. Channel B is free.

17.7. Required results

Conf|rm that:

a) only free slots are used for transmission~on channel A. Confirm that only slots which are
flee on channel A are used for transmissions on channel B;

b) s|ots of the most distant test targets are used for transmission on channel A. ChecK that
not more than one slot of a station is reused in a frame;

c) for transmission on channgl-A; the candidate slots on channel A are organized according
t¢ the most distant station on channel B;

ly unreserved slots are used on channel A. Confirm that, at start of Message 2(, the
e-out of all reserved slots is forced to 0 and the slots are changed to free slots Within
e frame. Confirm-that, for transmissions on channel B, only slots which are not resgrved
channel A are-used after the next regular time-out 0. Confirm that, after the reservjation
e-out, alkslots on channel A and B are used again;

e) a|l slots.are used for transmission on channels A and B;

f) &l slots are used for transmission on channels A and B;

g) ohlyvunreserved slots are used on channel A. Confirm that slots of the most distanj test
targets are used for transmission. Confirm that, for transmissions on channel B, only slots
which are not reserved on channel A are used after the next regular time-out 0.

17.8 Management of received regional operating settings
17.8.1 Test for replacement or erasure of dated or remote regional operating settings
17.8.1.1 Method of measurement

Set up the standard test environment and operate the EUT in autonomous mode. Using a
base station MMSI, send a valid regional operating setting to the EUT by Message 22 with the
regional operating area, including the own position of the EUT (area 1). Consecutively, send
another seven valid regional operating settings to the EUT, using both Messages 22 and DSC
telecommands, with regional operating areas neither overlapping with the first nor with one
another. Perform the following in the order shown.
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a)
b)
c)
d)

e)

Query for area settings (ACA request) after a), b) c and d).

17.81.2 Required results

Send another Message 22 to the EUT, with a ninth regional operating area (area 9) not
overlapping with the previous eight regional operating areas.

Send a tenth telecommand to the EUT, with a regional operating area (area 10) which
partly overlaps a regional operating area.

Move own position of EUT to a distance of more than 500 NM from one region defined by
previous commands.

Move own position of EUT to a distance of more than 500 NM from all regions defined by
previous commands.

Restart the EUT and make sure it cannot receive UTC. Apply a channel management area
setting by message 22 and by ACA input. Wait for 24 h

Chedk that, after the initialization, the EUT operates according to the~redional opernating

settings defined by area 1 and:

a)
b)

17.8)2 Test of correct input via presentation interface or MKD

17.8,2.1 Method of measurement

the most distant area is deleted and the other areas are available:
area 10 is stored and that the old overlapped area is deleted;

this area is deleted by the output of TXT and ACA sentences showing the remaining|area
settings;

all areas are deleted by the output of a single TXT<and ACA sentences showing high sea
settings;
a

Il area settings have been removed.

Set yp the standard test environment and operate the EUT in autonomous mode. Using a

base|station MMSI, perform the following tests in the following order.

Send Message 22 or a,DSC telecommand with valid regional operating settings tp the
HUT with a regional operating area, which contains the current position of own station.

put a different, valid‘regional operating setting — not overlapping the area defined ynder
al) — via the MKD.

end a different regional operating setting with a regional operating area which ﬂ>artly
overlaps the_regional operating area input via the MKD to the EUT via the presentation
interface(inythe previous step, and which contains the present position of own station.

Inputthe default operating settings via the MKD for the regional operating area, which was
r¢céived by the previous command via the presentation interface.

Send Message ZZ or a DSC telecommand with a different regional operating setiing to the
EUT with a regional operating area, which contains current position of own station.

Within two hours, after e), send a different regional operating setting to the EUT via the
presentation interface with a valid regional operating area overlapping the regional
operating area sent to the EUT by Message 22 or a DSC telecommand.

17.8.2.2 Required results

The following results are required.

a)

b)

Confirm that the EUT uses the regional operating settings commanded by Message 22 or
DSC telecommand.

Step 1: Confirm that the regional operating settings of the previous Message 22 or DSC
telecommand are displayed to the user on the MKD for editing.


https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

- 118 - IEC 61993-2:2018 RLV © IEC 2018

Step 2: Check that the EUT allows the user to edit the displayed regional operating
settings. Check that the EUT does not accept incomplete or invalid regional operating
settings. Check that the EUT accepts a complete and valid regional operating setting.

Step 3: Check that the EUT prompts the user to confirm the intended change of regional
operating settings. Check that the EUT allows the user to return to the editing menu or to
abort the change of the regional operating settings.

Step 4: Check that the EUT uses the regional operating settings input via the MKD.

c) Check that the EUT uses the regional operating settings received via the presentation
interface.

a D he de ope ing ing 0 i i area

c). Check that the EUT uses the default operting settings.

e 22

f) Qheck that the EUT does not use the regional operating setting commanded to it vig the

Set yip a standard test environment and operate EUT in adtonomous mode. Using a |base
statign MMSI, perform the following tests in the following order:

a) Send Message 22 or a DSC telecommand with valid regional operating settings, thdt are
different from the default operating settings, to-the EUT with a regional operating prea,
hich contains the current position of own station:

b) Send an addressed Message 22 or an addressed DSC telecommand to the EUT| with
different regional operating settings thanthie previous command.

c) Move the EUT out of the regional operating area defined by the previous addrgssed
telecommand into an area without regional operating settings.

17.83.2 Required results
Chedk that:

a) the EUT uses the regional operating settings commanded to it in a);
b) the EUT uses the fegional operating settings commanded to it in b);
c) the EUT reverts to default.

17.8. Test-forinvalid regional operating areas

17.8.4.1  Purpose

This
same corner).

17.8.4.2 Method of measurement

Set up the standard test environment and operate the EUT in autonomous mode. Using a
base station MMSI, perform the following tests in the following order after completion of all
other tests related to change of regional operating settings.

a) Send three different valid regional operating settings with adjacent regional operating
areas, their corners within eight miles of each other, to the EUT by Message 22 or DSC
telecommand, presentation interface input and manual input via MKD. The current own
position of the EUT shall be within the regional operating area of the third regional
operating setting.
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b) Move current own position of the EUT consecutively to the regional operating areas of the
first two valid regional operating settings.

17.8.4.3 Required results
Check that:

a) the EUT uses the operating settings that were in use prior to receiving the third regional
operating setting;

b) the EUT consecutively uses the regional operating settings of the first two received
regional operating areas.

17.9| Continuation of autonomous mode reporting interval
17.91 Method of test

When in the presence of an assigned mode command and in a transition zong,\check that the
EUT [continues to report at the autonomous mode reporting interval.

17.92 Required results

Ensure that the autonomous reporting interval is maintained.

18 $pecific tests of transport layer
(Seel7.5)

18.1| Addressed messages
18.1/1 Transmission
18.1/1.1 Method of measurement

Set yp the standard test environment and operate the EUT in autonomous mode. Set up a test

targegt for scheduled transmissions on channel AIS 1 only. Initiate the transmission ¢f an
addr}ssed binary message,(Message 6) by the EUT (test target as destination). Record
trangmitted messages on both’ channels.

18.11.2 Required results

Chedk that the EUT transmits Message 6 on channel AIS 1. Repeat test for AIS 2.

18.1)2 Acknowledgement

18.121 Method of measurement

Operate the standard test environment and the EUT in autonomous mode. Apply up to 4
addressed binary messages (Message 6; EUT as destination) to the VDL on channel AIS 1.
Record transmitted messages on both channels. Repeat with AIS 2.

18.1.2.2 Required results

Confirm that the EUT transmits a binary acknowledge message (Message 7) with the
appropriate sequence numbers within 4 s on the channel where Message 6 was received.
Confirm that the EUT transmits the result with an appropriate message to PI.
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18.1.3 Transmission retry
18.1.3.1 Method of measurement

Set up the standard test environment and operate the EUT in autonomous mode. Initiate the
transmission of up to 4 addressed binary messages by the EUT which will not be
acknowledged (i.e. destination not available). Record transmitted messages.

18.1.3.2 Required results

Confirm that EUT retries the transmission up to 3 times (configurable) for each addressed
i , issi is4 s—Confirm-that the

18.144 Acknowledgement of addressed safety related messages

Repdat test 18.1.2 with addressed safety related message.

18.1)5 Behaviour of NavStatus 14 reception
18.1)5.1 Purpose

This fest verifies the correct behaviour of the received Message'¥ with NavStatus 14.

18.1J/5.2 Method of measurement

Set yp the standard test environment and operate 4he/EUT in autonomous mode-as—follows:
Disalple alert function for locating devices.

flinction for locating devices.
b) Ipitiate the transmission of a Messagg® with NavStatus 14.
c) Acknowledge the-alarm alert.

a) I}itiate the transmission of a Message 1¢with NavStatus 14. Wait 18 min. Enable|alert

d) Initiate the transmission of a/Message 1 from the same user ID with NavStatus 14 within
tTe time out.

e) Initiate the transmission‘ef a Message 1 from the same user ID with NavStatus other|than
14 within the time out:

f) |

Titiate the transmission of a Message 1 from different user ID with NavStatus 14.
18.1)5.3 Required results
Chegk that:

a) the MKD indicates the received message at the top of the target list and the EUT does not
activate BIIT ID 14 or release related alert;

b) the MKD indicates the received message at the top of the target list and the EUT activates
the BIIT ID 14, and releases appropriate alert as required in Table 4;

c) the EUT enters the appropriate acknowledge state;
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d) the EUT does not re-activate BIIT ID 14 or the related alert;
e) the EUT does not re-activate BIIT ID 14 or the related alert;

f) the MKD indicates the received message at the top of the target list and the EUT does not
re-activate BIIT ID 14 or the related alert.

18.2

Interrogation responses

18.2.1 Method of measurement

Set up the standard test environment and operate the EUT in autonomous mode. Apply an
interrogation message (Message 15; EUT as destination) to the VDL according to Table 18 for

respq
mess

18.22 Required results

Ched

chanpel AIS 1. Repeat test for AIS 2.

19 $pecific presentation interface tests

(See

19.1
The

operational before testing commences.

The
interf

Whe
claus

19.2

The following checks forsformal consistency and compliance shall be made for all ports:

e 2
e Pp
u
s

ages on both channels.

k that EUT transmits the appropriate interrogation response message @as requeste

7.6)
General
EUT, including all necessary test equipment,“shall be set up and checked that

manufacturer shall provide sufficient:technical documentation of the EUT an
aces in particular.

e appropriate, tests according)to various subclauses of Clause 19, as well as
es of this document, may be carried out simultaneously.

Checking manufacturer's documentation

bproved sentences against IEC 61162-1;
roprietary‘sentences against IEC 61162-1;

pttings;

e {r

nses with Message 5 and slot offset set to 10 on channel AIS 1. Record transnpitted

d on

it is

d its

bther

sage_ofsfields as required for different functions including provided default valu¢s or

ansmission-intervals-against IEC 61162-1 and IEC 61162-2;

¢ configuration of hardware and software if this is relevant to the interface performance and
port selection.

The following checks shall be made for compliance with IEC 61162-1 and IEC 61162-2:

o output drive capability;

e load on the line of inputs;

e electrical isolation of input circuits.
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19.3 Electrical test

19.3.1 Method of-test measurement

2018

Input/output ports configured in accordance with IEC 61162-1 or IEC 61162-2 shall be tested
according to the relevant standard with regard to minimum and maximum voltage and current
at the input terminals.

19.3.2 Required results

The interfaces shall fulfil the requirements of the relevant standards.

19.4

19.4.

Conrn
VDL
the r
sens
and (¢

19.4,

Verif
input

19.5

19.5.

19.5.

Set U
Reco

a)
b)
c)
d)
e)
f)
g9)
h)

Test of input sensor interface performance
1 Method of measurement

ect all inputs and outputs of the EUT as specified by the manufacturer and sim
messages using the test system. Operate inputs with simulated sensor data that are
blevant data and additional data with formatters not provided for the.felevant input.
br input shall be loaded with 70 % to 80 % of the interface's capacity. Record the
utput from the EUT's high-speed port.

2 Required results

y that the output on the VDL and the presentation (interface agree with the simu
and that all output data is transmitted without loss or additional delay.

Test of sensor input
1 Test of GNS input
1.1 Method of measurement

p the standard test environment-and apply a GNS sentence with simulated sensor
rd VDL output as follows.

et mode indicator to AA-(Autonomous).

et mode indicator to AD, DA and DD (Differential).

et mode indicatorte™P (Precise)

et mode indicator to E (Estimated).

et mode indicator to M (Manual).

et mode.indicator to S (Simulator).

et mode indicator to N and NN (Data not valid).

ulate
both
Each
VDL

lated

data.

S
S
S
S
S
S
S
S

et\mode indicator to A (GPS Autonomous) and time stamp field null.

Record the VDL position reports and evaluate the contents (Position, PA flag, RAIM flag and
time stamp).

19.5.1.2 Required results

Confirm that:

a)
b)

a
a
a
e
e

Il of the content is correct and PA flag = 0;
Il of the content is correct and PA flag = 1;
Il of the content is correct and PA flag = 1;
xternal position is not used or time-stamp = 62;
xternal position is not used or time-stamp = 61;
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f) the external position is not used;
g) the external position is not used;
h) all of the content is correct and PA flag = 0 and time stamp = 60.

19.5.2 Test of RMC input
19.5.2.1 Method of measurement
Set up standard test environment and apply an RMC sentence with simulated sensor data.

a) Set status to valid and mode indicator to A (Autonomous).

b) Set mode indicator to D (Differential).

c) Set mode indicator to P (Precise).

d) Set mode indicator to E (Estimated).

e) Set Mode indicator to M (Manual).

f) et mode indicator to S (Simulator).

g) Set status to invalid and mode indicator to N (Data not valid).

h) Set mode indicator to A (Autonomous) and time stamp field nufl

Recdrd the VDL position reports and evaluate the contents (Rosition, PA flag, RAIM flag,| time
stamp, SOG and COG).

19.52.2 Required results
Conf{rm that:

a) a|l of the content is correct and PA flag =.0;

b) ajl of the content is correct and PA flag, ="1;

c) all of the content is correct and PAflag = 1;

d) ekternal position and SOG/COG are not used or time-stamp = 62;
e) ekternal position and SOG/COG are not used or time-stamp = 61;
f) external position and SOG/COG are not used;

g) ekternal position and'SOG/COG are not used;

h) all of the content.is correct and PA flag = 0 and time stamp = 60.

19.5.3 Test ofDTM input

19.53.1 Method of measurement

Set ypstandard test environment and apply a GNS and DTM sentence with simulated sTnsor
data.

a) Set local datum in the DTM sentence to "W84", set Reference datum to other value than
"Wa4",

b) Set local datum in the DTM sentence to other value than "W84".

c) Setlocal datum in the DTM sentence to "W84" again.

Repeat the test with RMC input.

Record the VDL position reports and evaluate the contents (Position, PA flag, RAIM flag and
time stamp).

19.5.3.2 Required results

Confirm that:
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a) the position data from the sensor input are used;
b) the position data from the sensor input are not used;
c) the position data from the sensor input are used.

19.5.4 Test of GBS input
19.5.4.1 Method of measurement

Set up the standard test environment and apply a GNS and GBS sentence with simulated
sensor data. Set the position sentence to non-differential mode.

The ¢xpected RAIM error is calculated from expected error in longitude and expected._erfor in
latitude of the GBS sentence according to Table 8 as follows:

a)

n

ot expected RAIM error to a value < 10 m;
b) spet expected RAIM error to a value > 10 m;
c) rémove the expected error in longitude and/or latitude (null field);
d)
e)

[72]

et the position sentence to differential mode. Set expected RAIM-efror to a value < 1D m;

n

et expected RAIM error to a value > 10 m;

f) rémove the expected error in longitude and/or latitude (nult field).

Repdat the test with RMC input as position sentence.

Recdrd the VDL position reports and evaluate the contents (Position, PA flag, RAIM flag and
time gtamp).

19.5/4.2 Required results

Conf|rm that:

a) RAIM flag = 1 and PA flag = 1;
b) RAIM flag = 1 and PA flag =-0;
c) RAIM flag = 0 and PA flag'=70;
d) RAIM flag = 1 and PA flag = 1;
e) RAIM flag = 1 and'PA flag = 0;
f) HAIM flag = 0.and PA flag = 1.

19.5)5 Testof VBW input

19.5)5.1 ~ Method of measurement

Set yprthe standard test environment and apply a HDT and a VBW sentence with simulated
sensor data.

NOTE The HDT sentence is applied additionally to the VBW sentence in order to make the calculation of SOG
and COG.

a) Set status, ground speed, to valid.

b) Set status, ground speed, to invalid.

c) Set status, ground speed, to valid, set heading to invalid.

d) Set status, ground speed, to valid and remove transverse ground speed.

Record the VDL position reports and evaluate the contents (SOG and COG).
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19.5.

5.2 Required results

Confirm that:

a) SOG and COG are correctly calculated from VBW and HDT;
b) SOG and COG are set to default;

c) COG is set to default;

d) Confirm that SOG and COG are set to default.

19.5.

6 Test of VTG input

19.5,

Set U

19.5,
19.5,

6.1 Method of measurement
p the standard test environment and apply a VTG sentence with simulated sensor dg

et mode indicator to a valid value.
et mode indicator to "N" (data not valid).

rd the VDL position reports and evaluate the contents (SOG and-COG).

6.2 Required results

rm that:

OG and COG are correctly used;
OG and COG are set to default.

7 Test of HDT/THS input

7.1 Method of measurement

Set Uip the standard test environmeniZand apply a RMC and an HDT/THS sentence

simu

a) S
b) R
c) S

Reca

19.5.
Conf

ated sensor data.

et valid heading data in HDT/THS.
emove heading data frommHDT/THS.
et SOG > 5 kn and heading data different from COG by > 45° for 5 min.

rd the VDL positien reports and evaluate the contents (heading).

7.2 Redquired results

rm that:

a) theheading value is correct;

b) the heading value is set to default;

c) ALR 11 is-generated activated.

19.5.
19.5.

8 Test of ROT input

8.1 Method of measurement

with

Set up standard test environment and apply a HDT and ROT sentence with simulated sensor

data.

Set talker ID of ROT = "TI". Set ROT status to valid ("A").

a) Set ROT to several values between 0°/min and 708°/min turning left and right.

b) Set ROT to a value of more than 708°/min turning left and right.
c) Set ROT status to invalid ("V").
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Set the ROT status to valid again and set the ROT talker ID to "HE".

When ROT values are used do as in d), €), and f).

d) Set ROT to 9°/min turning left and right.
e) Set ROT to 11°/min turning left.
f) Set ROT to 11°/min turning right.

When ROT values are not used but are calculated from the HDT data, do as in g), h) and i).

g) Change the heading value in HDTwith to 9°/min and —=9°/min

h) dhange the heading value in HDT-with to 11°/min.

i) dhange the heading value in HDT-with to —=11°/min.

Recqgrd the VDL position reports and evaluate the contents (ROT).
19.5.8.2 Required results

Conf|rm that:

a) the ROT value is calculated as defined in Table 9;

b) the ROT value is =126 turning left and 126 turning right;

c) ROT = default (-128) or 0 or +127 if calculated from HDT;

d) ROT =0;

e) ROT =-127;

f) ROT =127

g) ROT =0;

h) ROT = -127;

i) OT =127

19.5. Test of different inputs

19.59.1 Method of measurement

Set yp the standard test'environment and apply a GNS, VBW, HDT/THS and ROT senfence
with gimulated sensor;data to the specified sensor inputs.

a) Apply RMCHVBW, HDT and ROT to sensor input 1.

b) Apply RMC), VBW, HDT and ROT to sensor input 2.

c) Apply RMC, VBW, HDT and ROT to sensor input 3.

d) Apply RMC to sensor input 1, VBW to sensor input 2, HDT and ROT to sensor input 3

Record the VDL position reports and evaluate the contents of SOG and COG.

19.5.9.2 Required results

Confirm that:

a) all sensor data are correct;
b) all sensor data are correct;
c) all sensor data are correct;
d) all sensor data are correct.
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19.5.10 Test of multiple inputs
19.5.10.1 Method of measurement

Check the manufacturer's documentation for the method of handling multiple sensor inputs,
for instance:

e priority of sensor ports;

e assigning sensor sentences to ports by configuration.

Set up the standard test environment and apply RMC, VBW, HDT, THS and ROT sentences

with fmmrmmmports
and gvaluate the contents.

19.5/10.2 Required results

Conf|rm that, for each parameter (position, SOG/COG, heading, ROT), the data from only one
sentgnce is used, in accordance with the manufacturer's definition. Confirm that the hegding
and ffate of turn values from sources used for position reports are outpgi at the pilot port.

19.6| Test of high-speed output
19.6/1 Method of measurement

Set Lp the standard test environment and simulate,VDBL-position reports using the| test
systgm. Record output from the EUT's high-speed port(see Table 22).

19.6.2 Required results

Verify that the recorded message contents~agree with the simulated VDL contents (VDM
sentgnce), its own transmitted data (VDO sentence) and its own position, SOG, [COG
information derived from the internal pg@sition sensor and in accordance with the senfence
specifications of IEC 61162-1.

19.7 | High-speed output interface performance
19.71 Method of measurement

Set yp the standard tesfienvironment and operate the EUT in autonomous mode. Increasg the
VDL Joad to > 90 %¢and apply input of heading with 10 sentences per second and input of rate
of tufn with 5 sentences per second. Record transmitted messages and check Pl output ¢f the
EUT jon the portfoer "external display" and the "auxiliary display/pilot port".

19.72 Required results

Conflrmthat EUT outputs all received messages to the Pl and the "auxiliary display/pilot port".
Verify, during VDL load > 90 %, that the sync timing, the Tx slots and the slot number in the
CommsState are correct. Confirm that heading and rate of turn sentences are output with a
latency of less than 200 ms. Confirm that heading is output at a rate of 5 sentences per
second and rate of turn is output at a rate of 1 sentence per second.

19.8 Output of undefined VDL messages

19.8.1 Method of measurement

Set up the standard test environment and operate the EUT in autonomous mode. Verify that
AIS messages with undefined data contents according to Table 18 (Message type 28 or
higher) are output by the PI. Repeat test for port "auxiliary display/pilot port".
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19.8.2 Required results

Confirm that the EUT outputs all undefined received messages to the PI.

19.9 Test of high-speed input
19.9.1 General

Verify the configuration input by evaluation of the appropriate output sentence, either by
response to the input sentence or as response to a query.

19.9,

19.92.1 Method of measurement

Set yp standard test environment and apply VSD sentences with simulated configuration|data
to the¢ high-speed ports.

a) Apply a VSD sentence, all fields with valid data, without preceding S§A'Sentence.
b) Yet the Special Manoeuvre Indicator to "in special manoeuvre".

c) SYet the Special Manoeuvre Indicator to "not in special manoeuyne".

d) Yet the Special Manoeuvre Indicator to "not available".

19.92.2 Required results
Conf{rm that:

a) aJl data of the VSD sentence are accepted,;

b) the EUT transmits Message 1 with the Spegial Manoeuvre Indicator set to 2;
c) the EUT transmits Message 1 with the Special Manoeuvre Indicator set to 1;
d) the EUT transmits Message 1 with:the Special Manoeuvre Indicator set to 0.

19.9/3 Test of SSD input sentenge

19.9.3.1 Method of measurement

Set yp the standard testeenvironment and apply-simulated-input-data—in-accordance—witp-the
sentence-specificati & 6116 ahd ble—5-6 j 2 d—te J-—and-rg
VBLputput the SSDsentences with simulated configuration data to the high-speed ports.

a) Apply an SSDisentence, all fields with valid data, without a preceding SSA sentence.

b) Apply agl SSD sentence, all fields with valid data, with a preceding SSA sentence| with
ncorrectsignature.

pplyy an SSD sentence, all fields with valid data, with a preceding SSA sentence

c
GNSS.

d) Apply an SSD sentence, all fields with valid data, with a preceding SSA sentence with
correct signature. The source identifier shall be different to "Al" and the dim/ref values of
the external GNSS.

e) Query for SSD.

NOTE For the SSD sentence:
a) the source identifier “Al” means that the A, B, C, D values are related to the internal EPFS receiver;

b) any other source identifier means that the A, B, C, D values are related to the external EPFS.

19.9.3.2 Required results
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Confirm that:
a) all data of the SSD sentence, except the DTE flag, are not accepted. Confirm that a NAK
sentence is output with correct content and reason code 5;

b) all data of the SSD sentence, except the DTE flag, are not accepted. Confirm that a NAK
sentence is output with correct content and reason code 5;

c) all data of the SSD sentence are accepted. Confirm that the dim/ref values are stored for
the internal GNSS and used in message 5 with internal GNSS position source;

d) all data of the SSD sentence are accepted. Confirm that the dim/ref values are stored for
the external GNSS and used in message 5 with external GNSS position source;

e) there are two SSD output sentence, one with source identifier "Al" and internal dim/ref
data and one with source identifier of a valid external source with external dim/ad 0.

19.94 Test of EPV input sentence ,\Cb

19.94.1 Method of measurement (19

-

Set yp the standard test environment and apply EPV sentences with sl yulated configuration
data [to the high-speed ports. '\(b

a) Apply an EPV sentence for all property identifiers of prote@t)é.@ data without a precg¢ding
SA sentence.

b) Apply an EPV sentence for all property identifiers of u@tected data without a preceding
SA sentence.

c) Apply an EPV sentence with protected data Q@ a preceding SSA sentence with an
ncorrect signature. \\

d) Apply an EPV sentence for all property ideﬁ@ers of protected data with a preceding|SSA
sentence with a correct signature. <
N\

19.94.2 Required results $
R\

xO

a) the data of the EPV sente are not accepted. Confirm that a NAK sentence is output

ith correct content and on code 5;

W
b) t:[e data of the EPV sehtences are accepted;
c) t

Conf|rm that:

e data of the E entence are not accepted. Confirm that a NAK sentence is output
with correct conferit’and reason code 5;
t

d) the data of PV sentences are accepted.

19.9. T%Qf the pilot port access level

19.9. ,Q/C)Method of measurement
N\

Set up the standard test environment and apply an EPV sentence with property identifier 146
to the pilot port.

a) Set the pilot port access level to 0.
b) Set the pilot port access level to 1.
c) Try to set the pilot port access level back to 0 without preceding SSA sentence.

d) Set the pilot port access level to 0 with preceding SSA sentence.
19.9.5.2 Required results
Confirm that:

a) the EUT accepts all input commands;
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b) the EUT rejects all input commands other than the EPV sentence with property identifier

146;
c) the parameter value of property identifier 146 in EUT is not changed;
d) the parameter value of property identifier 146 in EUT is changed to O.

20 Long-range functionality tests

20.1 Long-range application by two-way interface

(See 8.2)

20.1/1 LR interrogation
20.1(1.1 Method of measurement
Set yp the standard test environment and operate the EUT in autonomous mede. Apply

addréssed interrogation message to the LR-interface port of EUT. Record, LR output por
AIS high-speed output port. Set the EUT to:

a) automatic response;
b) manual response via MKD;
c) npanual response via PI.

20.1(1.2 Required results

Chedk that the EUT displays LR interrogation messages and sends them to Pl. Check tha
EUT foutputs a LR position report message:

a) ajutomatically (and indicates action on display);
b) affter manual confirmation via MKD;
c) affter manual confirmation via PI.

20.12 LR "all ships" interrogation
20.12.1 Method of measurement

Set yp the standard test.environment and operate EUT in autonomous mode. Apply a L
shipg" interrogation -message to the LR-interface port of EUT defining a geographical
whiclh contains own'ship's position. Record LR output port. Set EUT to:

a) automatic-fesponse;
b) manualresponse.

Repdatcheck with own ship outside specified area.

a LR
t and

t the

R "all
area

20.1.2.2 Required results
Check that EUT outputs a LR position report message:

a) automatically (and indicates action on display);
b) after manual confirmation.

No response shall be output on the repeat check.
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20.1.3 Consecutive LR "all ships" interrogations

20.1.3.1 Method of measurement

Set up the standard test environment and operate the EUT in autonomous mode. Set the EUT
to automatic mode. Apply 5 LR "all ships" interrogation messages to the LR-interface port of
the EUT defining a geographical area, which contains the ship's own position.

Set the control flag in the LRI message to:

a)
b)

Recdrd LR output port.

20.1.3.2 Required results

Chedk that the EUT outputs a LR position report message:

a)
b)

20.2 | Long-range application by broadcast
(Seel8.3)

20.2/1 Long-range broadcast
20.21.1 Method of measurement

Set yp the standard test environment, enable the EUT to transmit Message 27 and op
the BUT in autonomous mode. Use base-stations MMSI to transmit Message 4 and Mes
23. Record the transmitted messages_from the EUT. The designated long-range channel
defined in 8.3.

0 (reply on first interrogation only);

1[(reply on all applicable interrogations).

on the first interrogation only;
on all interrogations.

Qo not apply Message 4 and Message 23.

pply the Message 4 with/the long-range control bit set to 1 and 0. Place the EUT i
the RF footprint (Message 4 receiving area) of a base station.

pply the Message 4 with the long range control bit set to 1 and 0. Using the same N
as the Message._4, broadcast the Message 23 with station type 10 to define the
sfation coverage area. Place the EUT inside the RF footprint area, but outside the
sfation coverage area.

pply the.Message 4 with the long range control bit set to 1 and 0. Using the same N
as the Message 4, broadcast the Message 23 with station type 10 to define the
statioh coverage area. Place the EUT inside the base station coverage area. Messag

erate
sage
5 are

hside

IMSI
base
base

IMSI
base
e 23

fields after station type shall not match current settings of EUT.
Repeat the test d) using different MMSIs for Message 4 and Message 23.

Apply the Message 4 with the long-range control bit set to 0. Using the same MMSI a
Message 4, broadcast the Message 23 with station type 10 to define the base st

s the
ation

coverage area. Place the EUT inside the base station coverage area. After 6 min, remove

transmissions of Message 23.

Apply the Message 4 with the long-range control bit set to 0. Using the same MMSI a
Message 4, broadcast the Message 23 with station type 10 to define the base st

s the
ation

coverage area. Place the EUT inside the base station coverage area. After 6 min, remove

transmissions of Message 4.
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20.2.1.2 Required results

2018

Check that the EUT transmits the appropriate messages, for example in addition to the normal
transmission of Messages 1 and 5 with adequate reporting interval on AIS 1 and AIS 2.
Confirm that:

a) EUT transmits Message 27 alternating the designated long-range channels with 3 min
reporting interval;
irrespective of the Message 4 long range control bit status, EUT transmits Message 27
alternating on the designated long-range channels with 3 min reporting interval;

b) irrespective of the Message 4 long range control bit status, EUT transmits Message 27
alternating on the designated long-range channels with 3 min reporting interval;

c) HUT transmits Message 27 alternating on the designated long-range channels with 3 min
rgporting interval when the Message 4 long-range control bit is set to 13, EUT s$tops
tlansmitting Message 27 when the Message 4 long-range control bit is_set-to 0. Verify
fields after station type in received Message 23 are ignored;

d) ifrespective of the Message 4 long range control bit status, EUT transmits Messade 27
alternating on the designated long-range channels with 3 min reporting interval;

e) HUT begins transmission of Message 27 no sooner than 4 minsand no later than 11 min
(8 min timeout + 3 min transmission interval) after Message 23‘was removed;

f) HUT begins transmission of Message 27 beyond 3 min after Message 4 was removed

20.2f2 Multiple assignment operation

20.22.1 Method of measurement

Set yp the standard test environment, enable the*EUT to transmit Message 27 and opgrate

the BUT in autonomous mode with a reporting interval of 10 s. Use base stations MM|SI to

transmit Message 4 and Message 23. Record the transmitted messages from the EUT.

2}y Tlkranemit 9 Groun Accianmant conmand (Meccaae 22) tn tha FLULIT (dafine aeoarbhnhie

) H AR ] ML A A LLLLLA LN LA LA A LM A A Y A AR L LR A~ LA ol SRl
rbdagion—<so-that the EFlLIT s incide~thics reaion)—Set the renortina—interval to- 2 ¢ and the
spolenroe—thottho LU e daslae e pocdons Coot e posortine infopenl fo O oo oot the
chetienboote O ol ototione

a) Using different MMSIs, apply,the Message 4 with long range control bit set to 1 and 0O|from
ultiple base stations partially overlapping their RF footprints. Broadcast the Message 23

flom multiple base stations with station type 10 to define the base station coverage areas
npot overlapping. Place the EUT inside the overlapped RF footprint area but outsid¢ the
cpverage area of hoth base stations.

b) Using different\MMSIs, apply the Message 4 with long range control bit set to 1 and 0|from
ultiple basge stations partially overlapping RF footprints. Broadcast the Message 23|from
ultiple_base stations with station type 10 to define the base station coverage areas

partially—overlapping the base station coverage areas. Place the EUT insidg the
overlapped base station coverage area.

c) I i from
multiple base stations partially overlapping RF footprints. Broadcast the Message 23 from

one base station with station type 10 to define the base station coverage areas. Do not
broadcast Message 23 from other base stations. Place the EUT inside the RF footprint
area of base station not broadcasting Message 23 but outside the coverage area of the

base station transmitting Message 23.

20.2.2.2 Required results

Verify that:
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a) irrespective of the Message 4 long-range control bit status of both base stations, EUT
transmits Message 27 alternating on the designated long-range channels with 3 min
reporting interval;

b) EUT transmits Message 27;

c) irrespective of the Message 4 long range control bit status of both base stations, EUT
transmits Message 27 alternating on the designated long-range channels with 3 min
reporting interval.
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Annex B
(normative)

AlS interface overview-(see Table-13)

Sensor Inputs

CH1 61162-1 Minimum required input sentences:
< ) > | 61162-2 Position GNS, RMC, DTM int/ext*
SOG RMC, VBW, VTG int/ext*
o/ale RMGABW TS Htexts
CH2 6 3 5 | 611621 Heading HDT, THS ext
61162-2 Rotation Rate ROT ext
RAIM GBS ext
CH3 —69—> SHZSZ; *for priorities see 6.10.2.5
Input/output of AIS Data
CH4 External INPUT OUTPUT
Display
61162-2 Manual data'input: VDL messages:
VSD ,veyage VDM (representing bingry
SSD, EPV static data contents of VIPL
chis :Ej: AUX. SSACauthentication messages)
ziliflsgit VDL messages: Other: .
61162-2 ABM addressed VDO own Shlp data
BBM broadcast ALR alarm status
T e G 7 T -sL.-- | ABK  handshake ABK VDL ack.
L CHe L Ty TR oA 1| AIR interrogation TXT sensor status
: | €--A-ff----- ' 450 ! ACA/ACS channel
et N (e Other: management information
ACA channel ass. LRI/LRF LR interrogation
ACK alarm ack. SSD/VSD/VER system
HBT remote MKD query
LRFLR ackn ALC/ALF/ARC BAM alertg
ACN BAM alerts
AN Long- -
chs ( ) e Long-range Port
< 4 681162.2
INPUT LRI, LRF OUTPUT LRF, LR1,
LR2, LR3
TETT o Dyeooa | DONSS ]
i CH9 i ‘“(> ______ | Data : DGNSS-Data Port
[ ' | 8232
""""" Correction data information
CH10 —PH— |

NC relay

BIIT Output Port

IEC
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CcA1

Annex C
(normative)

DSC functionality

DSC compatibility

The Class A AIS shall be capable of receiving and processing DSC channel management
telecommands conforming to the provisions of Recommendations ITU-R M.493, ITU-R M

For I
charg
AlIS 1
and

ackn

C.2

NOTE
C.2.1
Cc.2.1

The
nomi
modud

Cc.2.1

The
test
the
-101

on - 1\ /]

DSC channel management using geographical area calls, the end off sequence (
cter shall be EOS = 127 (no response requested). However, for compatibility, Cl3
eceivers shall respond to DSC channel management commands_énding in "EOS =
"EOS = 117 (RQ)" even though they are not capabley-of transmitting
bwledgements.

DSC receiver tests

For DSC receiver test signal, refer to 10.1 test signal 1.
Maximum sensitivity

| Definition

hal frequency of the receiver which, when applied to the receiver input with a
lation, will produce a bit error raté ' which does not exceed 1072.

.2 Method of measurement

est equipment shall be“set to transmit test signal 1 (continuous DSC dot pattern) a
odulation of the RR\signal generator connected to the EUT. The frequency and le
st equipment shall be 156,525 MHz (CH70) -107 dBm under normal condition
dBm under extreme condition. The EUT shall provide a logic level test output fro

.541,
this
ently

EFOS)
ss A
127"
DSC

maximum sensitivity of the receiveriis”the minimum level of the signal in dBm at the

test

ks the
el of
and
m its

intermal DSC demodulator to measure bit error rate (BER). The test shall be repeated gt the

nomi

C.2.1

nal carrief frequency 156,525 MHz + 1,5 kHz offset under normal test condition.

.3 Required results

The BER-shallnot-exceed10=2.

C.2.2 Error behaviour at high input levels

c.2.2.1 Definition

The dynamic range of the equipment is the range from the minimum to the maximum level of a
radio frequency input signal at which the bit error rate in the output of the receiver does not
exceed a specified value.

C.2.2.2 Method of measurement

A test signal, in accordance with standard test signal number 1, shall be applied to the
receiver input. The level of the test signal shall be -7 dBm.
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c.2.2.3 Required results

The BER shall not exceed 1072.

c.2.3 Co-channel rejection

C.2.3.1 Definition

2018

The co-channel rejection is a measure of the capability of the receiver to receive a wanted
modulated signal without exceeding a given degradation due to the presence of an unwanted
modulated signal, both signals being at nominal frequency of the receiver.

C.2.3

The
be -

.2 Method of measurement

vanted signal shall be standard test signal number 1. The level of the wanted.signal
04 dBm.

The @inwanted signal shall be frequency modulated by 400 Hz with a deviation of + 3 kHz

input

Both
meas

C.2.3

The

C.2.4
C.2.4

The
want
unwg

C.2.4

The
be -

The
input
the ¢
chan

level of the unwanted signal shall be =114 dBm.

input signals shall be at the nominal frequency of the receiver under test ang

3 Required results

BER shall not exceed 1072.

Adjacent channel selectivity
A Definition

adjacent channel selectivity characterises the capability of the receiver to rece
ed modulated signal without exceeding a given degradation due to the presence
nted modulated signal that differs in frequency from the wanted signal by 25 kHz.

2 Method of measurement

vanted signal shallk.be standard test signal number 1. The level of the wanted signal
04 dBm.

inwanted signal shall be frequency modulated by 400 Hz with a deviation of +3 kHz
level of the unwanted signal shall be =34 dBm. The unwanted signal shall be tun

hel (156,500 MHz).

urement shall be repeated for displacements of the unwanted signal of up to + 3 kHz.

shall

The

| the

ve a
bf an

shall

The
bd to

entrefrequency of the upper adjacent channels (156,550 MHz) and lower adjacent

Repeat the test under extreme condition with the wanted signal level of -98 dBm and
unwanted signal level of -38 dBm.

C.243 Required results

The BER shall not exceed 1072.

Cc.25 Spurious response rejection

C.2.51 Definition

The spurious response characterises the capability of the receiver to receive a wanted
modulated signal without exceeding a given degradation due to the presence of an unwanted
modulated signal with frequencies outside the band of the receiver.
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C.2.5.2 Manufacturers' declarations

The manufacturers shall declare the following in order to calculate the "limited frequency
range":

o list of intermediate frequencies: (IF4, IF,, ...IFy) in Hz;

o frequency of the local oscillator at 156,525 MHz.

NOTE This-may can be a VCO, crystal, sampling clock, BFO, numerically controlled oscillator depending on

th

C.2.5

The

frequencies of interest" (as defined below).

To ¢
calcu
a) ¢

th
c

b) c
|.

—

l_*

C.2.5

The
be -

The
over

of thé unwanted signal shall be -34 dBm.

e design of the equipment.

-3 Introduction to the method of measurement

measurement shall be performed over the "limited frequency range" and at the 'sp

etermine the frequencies at which spurious responses can occur; the follg
lations shall be made:

blculation of the "limited frequency range”

e limits of the limited frequency range (LFR) are determined from the follg
blculations:

LFR = f o + (IFy + IF, +..,+0FN)

is is determined by the following calculations:

SFI = (K%', o) * IF,

here
is an integer from 2 to 4;
o is the local frequency at.CH70.

4 Method of measurement

vanted signal shall.be standard test signal number 1. The level of the wanted signal
04 dBm.

inwanted signal shall be unmodulated. The frequency shall be varied in steps of §
the limited-frequency range (LFR) and the specific frequency of interest (SFI). The

C.2.5

blculation of specific frequencies of interest (SEl)\outside the limited frequency range:

ecific

wing

wing

shall

kHz
level

.5 Required results

At any frequency separated from the nominal frequency of the receiver by two channels or

more

, the BER shall not exceed 1072,

C.2.6 Intermodulation response rejection

C.2.6.1 Definition

The intermodulation response ratio characterises the capability of the receiver to receive a
wanted modulated signal without exceeding a given degradation due to the presence of two or
more unwanted signals with a specific frequency relationship to the wanted signal frequency.
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C.2.6.2 Method of measurement

2018

The wanted signal represented by signal generator A (see Figure C.1) shall be at the nominal
frequency of the receiver and shall be standard test signal number 1. The level of the wanted
signal shall be =104 dBm.

The
adjus
unwg
a de
the
repe
recei

C.2.4
The

C.2.7
C.2.7

The
modd

Signal

generator
A L

Signal . Receiver Message
generator Combiner under measuring
B test test set

Signal

generator
C

A 4

A 4
\ 4

IEC

Figure C.1 — Measurement arrangement for inter-modulation

unwanted signal from signal generator B (see Figuré. C.1) shall be unmodulated
ted to a frequency 50 kHz above the nominal frequency of the receiver. The se
nted signal from signal generator C (see Figure<Cy1) shall be modulated by 400 HZ
iation of +3 kHz and adjusted to a frequency*d00 kHz above the nominal frequen
eceiver. The input level of each unwanted ‘signal shall be -39 dBm. The test sha

er.

3 Required results

BER shall not exceed 1072.

Blocking or desensitisation

| Definition

blocking immunity characterises the capability of the receiver to receive a wInted

lated signal without exceeding a given degradation due to the presence of an unw

and
cond
with
cy of
Il be

ted with the frequency of the unwanted ‘signals below the nominal frequency of the

nted

shall

modylated signal-with frequencies outside the band of the receiver.

c.2.1.2 Method of measurement

The wanted Qignal shall be standard test eignnl number 1._The level of the wanted eignnl
be -104 dBm.

The unwanted signal shall be unmodulated. The frequency shall be at =10 MHz and -1 MHz
and also at +1 MHz and +10 MHz relative to the nominal frequency of the wanted signal. The

level

of the unwanted signal shall be -20 dBm.

C.2.7.3 Required results

The BER shall not exceed 1072.
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c.2.8 Conducted spurious emissions from the receiver

Cc.2.8.1 Definition

Conducted spurious emissions to the antenna are any RF emissions generated in the receiver
and conveyed to the antenna terminal. This test shall apply only if a dedicated DSC receiver
antenna connector is provided.

C.2.8.2 Method of measurement

Conducted spurious emissions shall be measured as the power level of any frequency
compenent—teo—the—antenn SFAHA ofthe—receive he—receive at -¥atfa ermipals are

condpcted to a spectrum analyser or selective voltmeter having an input impedance-af |50 Q

and the receiver is switched on.

If the detecting device is not calibrated in terms of power input, the level of ‘any det¢cted
components shall be determined by a substitution method using a signal generator.| The

meagurement shall extend over the frequency range 9 kHz to 4 GHz.

Cc.28.3 Required results
The

bower of any spurious emission in the specified range athe antenna terminal shajl not

excegd -57 dBm (2 nW) in the frequency range 9 kHz to 1 GHz and -47 dBm (20 nW) ip the

frequency range 1 GHz to 4 GHz.

C.3

C.3.1 Definition

The

DSC functionality tests

EUT shall correctly process the channel management command by DSC messages

addre¢ssed to the stations in the designated geographical area or the stations indiviqually

designated.

C.3.2 Method of measurement

For the tests in Clause C.3,_set the EUT into autonomous mode using channels AIS 1 and
AIS 2 with a reporting interval of 2 s. Standard AIS channel management by DSC ctalls,
cons|sting of format specifier 103 and message symbol number 104 with expansion symbols

09, 10, 12, 13, shall'be-applied to the EUT using a base station MMSI as follows.

a)

pply a geographical channel management call using symbol constructions: [103"
"geographical coordinates" "103" "source MMSI" "104" "primary CH No" "secondary CH
o" "NExof CH management area" "SW of CH management area". Apply the call| with
OS =117 and EOS = 127.

ove the EUT outside the channel management area.

Apply an individual channel management call using symbol constructions: "120" "EUT
MMSI" "103" "source MMSI" "104" "primary CH No" "secondary CH No" "NE of CH
management area" "SW of CH management area". Apply the call with EOS = 117 and
EOS = 127.

Move the EUT outside the channel management area.

Apply an incorrect MMSI, position outside addressed geographic area, different course, or
ship type.

Apply an extraneous call using symbol constructions: "120" "EUT MMSI" "103" "source
MMSI" "104" "03" "01" "120" (active alternative system with group number 1 and sequence
number 120). Transmit a DSC telecommand using a non-base station MMSI.
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C.3.3 Required results

The following items shall be verified.

a) Verify that the EUT operates on the designated channels with the transition boundary of
5 NM.

b) Verify that the EUT reverts to the operation on AIS 1 and AIS 2 channels.

c) Verify that the EUT operates on the designated channels with the transition boundary of
5 NM.

d) Verify that the EUT reverts to the operation on AIS 1 and AIS 2 channels.
e) Merify that the EUT operation is not affected.

f) VMerify that the EUT operation is not affected.
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This annex provides an abstract of the alert handling as it is currently implemented in
IEC 61993-2:2012, based on the data exchange using the ALR and ACK sentences.

The handling of an alert can be described in a state diagram. For each individual alert, an

individual alert state has to be managed.

An alert can take up 3 different states, as described in Table D.1.

Table D.1 — IEC 61993-2:2012 alert states

State Description Relay Indication A\
~
Normal The alert condition is not Off The alert is not displayed \,
exceeded. ) ) . Q‘
The alert is not in the alert I|SQ_\
Activg The alert condition is exceeded. On The alert is displayed. Q'\
The alert is not yet acknowledged. The alert is in the aleﬁ‘li. .
14
Acknpwledged The alert condition is exceeded. Off The alert is not g)bfyed.
The alert has been acknowledged. The alert is |rk®_9 alert list.

The

eaction on possible events is described in Table D.2.

é’%
g\\

9)
galert events
D

Table D.2 - IEC 61993-2:20

Event Old state

‘\\\( Reaction

New st3

Alert|condition exceeded Normal

Outpué‘&é with status A,V,
is activated,

s\lert is displayed on MKD,

Alert is added to the alert list

Active

Alert|condition is rectified

o

Nl

Output ALR with status V,V,

Relay is deactivated, if no other alert is in
state "Active”,

Alert is removed from MKD,

Alert is removed from the alert list

Normal

ACK pwith the correct A@ﬁ is
receijed or .

Ackn )wledgem@KD

Z

Output ALR with status A,A,

Relay is deactivated, if no other alert is in
state "Active",

Alert is removed from MKD,

Alert remains in the alert list

Acknowled

ped

é
r‘kh%’rinn is rectified

Alert

Acknowledged

Ouitput Al R with status V \/

Normal

Alert is removed from the alert list

A fourth state "Rectified, unacknowledged" may also be implemented.

A state diagram is given in Figure D.1.
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Furth

Normal
Status V,V Relay
inactive

— 149 -

th

Output
. ALR V.V
Alert condition Alert condition is rectified
exceeded
Acknowledged
Output Output Status AA
ALR AV ALR V.V Relay inactive
Alert condition is
rectified
Output,
ALR AJA

Active
Status A,V

Relay active

ACK received or
Ackn. on MKD

IEC

Figure D.1 — State diagram\of IEC 61993-2 Ed.2 Alert handling

e alert list.

the alert list is empty, a "No alerts" sentence is output every 60 s. It has the fo
$AIALR,,,V,V,*hh <CR><LF>.

er requirements are as follows,

The alert list is output every-30 s, consisting of one ALR sentence for each active al

ert in

rmat:
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Annex E
(normative)

Calculation of area size and distance

2018

Importance of a common method for area size and distance calculations

An AIS unit-will needs to calculate distances with regard to many aspects. Many of these
distances are paramount to how the AIS unit should operate in certain situations. This

includes—butis—nottimited—to)calettating—the—distance—-between—-own—the—vesseland—pther
vessels within radio range, channel management areas (sizes and distance fram its
boundaries) and interrogation areas. Annex E specifies the methods allowed to,‘use| with
regard to the different distance and size calculations.
E.2 | Calculation of area sizes
To cplculate the size of the areas given in Message 22 and Message 23, along witlh the
chanhel management message sent by DSC, the following method-shall be used.
Coorfinates of NE and SW points of the area are given in Table E.1.
Table E.1 — Coordinate/points
Corner Latitude Longitude
NE a deg, bxmin c deg, d min
SW e deg/f min g deg, h min
The llength around equator (Lg) is defined in Equation (E.1).
The length of the NE-NW side. (L\g.nw) is defined in Equation (E.2).
The length of the SE-SW,side (Lgg_gyy) is defined in Equation (E.3).
The length of the potar-Circumference (Lp) is defined in Equation (E.4).
The length of the-NE-SE (Lye.gg) and NW-SW (Lyw.sw) is defined in Equation (E.5).
Lg =40 075,017 (km)/1,852 (km/NM) = 21 638,778 (NM) (E.1)
Lne-nw = ((c +d/60) — (g + h/60)) x (Lg x cos(a + b/60))/360 (NM) (E.2)
Lsg.sw = ((c +d/60) — (g + h/60)) x (Lg x cos(e + f/60))/360 (NM) (E.3)
Lp =40 007,863 (km)/1,852 (km/NM) = 21 602,518 (NM) (E.4)
Lne-se = Lyw-sw = ((@ + b/60) — (e + f/60)) x Lp/360 (NM) (E.5)

To achieve the required accuracy in these calculations, the calculation resolution needs to

have

at least 3 fractional digits (i.e. 16-bit floating point).
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E.3

E.3.1

Calculation of general distances

General

Two methods are acceptable for distance calculations. These are Great-circle calculation and
Rhumb-Line (Loxodrome) calculation.

E.3.2 Great-circle

Great-circle (big-circle) distance is the shortest distance between two points on the surface of
a sphere, measuring along the surface of the sphere. A floating point resolution of 32 bits is

recomnmended.

The

wher
d

r

B

B

Equa
calcy
Equa

Altho
comy
lookd
accu

E.3.3

A rhiimb-line (loxodrome) is a line that crosses all the meridians of longitude at the

anglg
Rhun
differ

Haversine formula for calculating great-circle distance is given in Equation (E.6).

2

d=2r asin{\/sin2 (@j +cos(lat1)cos(lat2)sin* (—10"2 —lon) j ]

the great-circle distance between the positions /at1, lon¥ and lat2, lon2;
the Earth's mean radius, which is 6 371,009 km (3 440,069 65 NM).

tion (E.6) is computationally intensive. A quicker way of doing Great-circle dist
lations would be to use the law of cosinesY for spherical trigonometry give
tion (E.7).

d =r acos(sin(lar1)sin (lat2)+cos (far1) cos (lat1) cos (lat2) cos (lon2—lon1))

ugh mathematically sane, the arcus cosine function is not sufficiently accurate on
uter systems and leads to ‘indccuracies when the distances are short, hencefo
p table for arcus cosine should be used with 32-bit floating point resolution to mai
racy.

Rhumb-line distance

. This gives\the benefit of having a fixed course for the entire distance calcul
nb-line calculation can be used directly in Mercator maps. The stretched la
ence is.given in Equation (E.8), and the rhumb-line distance in Equation (E.9).

(E.6)

ance
n in

(E.7)

most
rth a
ntain

same
ted.
itude

Alat '}
d=r (Alat2+(—a] Alon®)
Ag

(E.8)

(E.9)

The rhumb-line method is not as precise as big-circle method at the same calculation
resolution. However, for all distances critical to the mobile unit, the difference is negligible.
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Annex F
(normative)

2018

New interface sentences — Sender signature authentication (SSA)

This sentence can be used both for authentication of sender and for authentication of un-
tampered content. For this purpose, the sentence has to be applied before the protected
sentence (for example EPV, SSD).

Other sentences shall not be interleaved between the sender signature authentication

sentd
shou
withg
shall

For s
sentd

If the
pass
the r
asso
acce
SSD
sente

$--SS

d be limited. The sender signature authentication protected sentence pair sha{ﬁ
ut unnecessary delay between sentences, and the time interval between th te
not exceed 2 s. Note that any of the sentences may be lost and timed out.\Cb

Q

nce shall be grouped using the parameter code "g" for TAG Block Greyping Control|

Oy
SSA is not accepted (for example because the authenticatig@e.rftgf)the signature doe
or because time interval between SSA and protected sen&é exceeded allowed t
bceiving device shall generate a NAK sentence with th son code set to 5, an
ciated protected sentence shall not be processed. ver, if the SSA is valid
bted, and a problem exists with the associated protecied sentence (for example EFR

3xadeci§®epresentation of the signature, for example 32 hexacodes for MD5

, then an appropriate NAK reason code that id Qifies the problem with the prote¢cted
nce shall be returned. Qé
A\
A, ccc,C,h--h*hh<CR><LF> QO
7
B R
Signature authentication 3)
Signature calculation‘method 2)
Signature protected-sentence 1)
&S
O
<
ents: .
e following sentence fter that should be protected (for example EPV or SSD).
pe of method to ch) te signature:
MD5 Q‘
Proprietar}Q,

nce and protected sentence, and the time between the SSA and the protected sepfence

sent
nces

entences sent over the IEC 61162-450 interface, the SSA sentenc ‘g}rd the protected

5 not
me),
H the
and
P\ or

5 an’ethods to calculate signature:
N\

MD5

The signature is a MD5 digest of the password plus the message. MD5 is a one-way
Message-Digest algorithm (RFC 1321). The full length of the signature is 128 bits or 32
hexadecimal codes. The MD5 is commonly used for storing passwords in Unix-

systems. Revealing the digest does not expose the password.

NOTE See http://tools.ietf.org/html/rfc1321 and http://en.wikipedia.org/wiki/MD5.
) Proprietary

The signature is a proprietary digest of the password plus the message.
alternative requires that both parties use the same manufacturer specified propri
method.

This
etary

Signature is calculated by concatenating pre-shared key and sentence in the message as a
single string to be used by the method of the signature calculation to produce the signature
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digest. Note that 'Carriage Return’, 'Line Feed' and checksum with delimiter ("*') from the
sentence are not included into the input string.

The signature in the SSA sentence may be shorter than the full hash. In that case the
signature represents the first bytes of the hash. Minimum is first 8 most significant bytes of
the hash. The pre-shared key is stored on both the sender and receiver beforehand using a
secure method (for example, manual entry).

Example 1:

"%
Alea iacta est$RAEPV,C,Al,000000000,106,265024000 CbQ‘
MD5|hash of this payload is: (19\
6B112D72058A3EDECFD01D03522BEOB7 flz

Thus)], in case of MD5 following sentences would be transmitted: '\CbQ)

$RASSA,EPV,2,6B112D72058A3EDECFDO1 D035228EOB7’@%R><LF>
$RAEPV,C,Al,000000000,106,265024000*07<CR><LF> \Q/

Exanpple 2: << )

The getting of the MMSI number for a vessel like IQQ
MMSI = 265024000 Q;\Q
INO = 8320767 N

Pre-shared key = "Alea iacta est" | ®$
\)

Use [of MD5 produces sentencei@elow for minimum first 8 bytes (i.e. 16 hexadegimal
characters) of the MD5 hash: -

S
$RASSA,EPV,2,6B112D \58A3EDE*03<CR><LF>
$RAEPV,C,Al,000008000,106,265024000*07<CR><LF>
$RASSAEPV,2, 845E6BDFO0A32*79<CR><LF>

$RAEEPV,C,AI,2Q@24OOO, 107,8320767*09<CR><LF>

O
D
&
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Annex G
(normative)

Updated interface sentences

General

Annex G updates the comments 7 and 8 of the sentence VSD to ITU-R M.1371-5. The update
also corrects an editorial error in IEC 61162-1:2016 regarding the Navigational status field

Whlc wiac incaorracthy nrintad 0o "Doninnal annlinatinn floa"
—AaS— H-e-Etry—pHHtea—at—~egiohar—appreateh+ag—

A\
G.2 | VSD - AIS voyage static data Q‘

This |[sentence is used to enter information about a ship's transit that remaip‘f/gelatively
during the voyage. However, the information often changes from voyeny to voyage.
parafeters in this sentence support a number of the ITU-R M.1371 me ges.

Comnjents: \J:

$-1VSD,X.X,X.X,X.X,Cc--c,hhmmss.ss, XX, XX,X.X,X.X*hh<CR><LF> Q)'\

3
O

Regional ape&on flags, 0 to 158

Navigation s@us, 0 to 157
Estimated of arrival at destination, 00 to 12 (TUC) 6
Estimated da%f arrival at destination, 00 to 31 (TUC) 6
— Estimated UTC of ?2 at destination S

— Destination,1-20 characte@
— Persons on-board, 0 to 8 1§$s

— Maximum prsent static dra@&t, 0to 25,5 m2
— Type of ship and cargo catego&,\ to 2551

xO

.

O
Type of ship and cargo categgrgére defined under Message 5 of ITU-R M.1371. The description of sh
cdrgo are indicated by a number. A null field indicates that this is unchanged.

The draught is reported i\bnits of metres. Valid range is 0 to 25,5. The value 0 = not available, and the]
2%.,5 indicates that th =@= ght is 25,5 m or more. A null field indicates that this is unchanged.
C

Lirrent number gf sons on-board, including crew. Valid range is 0 to 8 191. The value 0 = not ava

afd the value 8 =8 191 or more people. A null field indicates that this is unchanged.
The charac at can be used in the destination are listed in the ITU-R M.1371 6 bit ASCIl. Some of]
character reserved characters in Table 1 of IEC 61162-1 Ed.5. These characters should be repreg

d¢stination is unchanged. The string of characters "Q@Q@RRRARAAAAACAAARARR@@QA" are u

static
The

EC

p and

value

ilable,

these
ented
htered
bed to

uging E: " method (see 7.1.4 of IEC 61162-1 Ed.5). A null field indicates that the previously e

ind?& that the ship's destination is not available.

If the hour of arrival is not available, "hh" should be set to 24. If the minute of arrival is not available,

"mm"

should be set to 60. The seconds option "ss.ss" of the field may be set to "00" as the AIS unit only broadcasts

hours and minutes. A null field indicates that this is unchanged.

The day and month of arrival are in UTC. The field is a fixed two-digit number requiring leading zeros.
day of arrival is not available, "00" should be the number for the day. If the month of arrival is not ava
"00" should be the number for the month. A null field indicates that this is unchanged.

The navigational status is indicated using the following values; a null field indicates the status is unch
(reference ITU-R M.1371, Message 1, navigational status parameter):

If the
ilable,

anged
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6 = aground

o
]

under way using engine

11 = power-driven vessel towing astern
(regional use)

7 = engaged in fishing

-
1l

at anchor

12 = power-driven vessel pushing ahead or
towing alongside (regional use)

2 = not under command 8 = under way sailing

13 = reserved for future use

3 = restricted 9 = reserved for high speed craft

manoeuvrability

14 = AIS-SART (active), MOB-AIS, EPIRB-
AlS

4 = constrained by draught 10 = reserved for wing in ground

15 = undefined = default (also used by AlS-
SART, MOB-AIS, and EPIRB-AIS under test)

5 = moored

b¢ provided to the AIS by using the EPV sentence.
8) T

0 F not available = default

4= not engaged in special manoeuvre
8 |F engaged in special manoeuvre
12 = undefined (as of ITU-R M.1371-5)

Other|values shall not be used.

Fer the values of 11 or 12, additional dimension extension values reflecting the actual tow config@t'\m

is field is used by AIS devices designed to ITU-R M.1371-3 or later, and suppor
afrangements on inland waterways and other special manoeuvres. A null field indicates t

hould

N&onal passing

is is unchapged.

-

fl/.
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Annex H
(informative)

Conversion between IEC 61162-1 sentences
and IEC 61162-3 parameter group numbers

IEC 61162-3 interfaces.

Table H.1 — Conversion between IEC 61162-1 and IEC 61162-3

\
IEC 61162-1/NMEA 0183 sentences IEC 61162-3 PGNs N
ABK AIS addressed and binary broadcast 129796 AIS acknowledge Q) <
acknowledgment r\
£
ABM AlS addressed binary and safety 129801 AIS addressed safety related rﬁ}};age
related ) .
129795 AIS addressed binary messa
ACA AIS channel assignment message 129806 AIS channel manage J
~J
AIR AIS interrogation request 129803 AIS interrogation G,:\
~7
BBM AIS broadcast binary message 129797 AIS binary br @ast message
129802 AlIS safet&?gfed broadcast message
\}
DTM Datum reference 129044 Datup O
129045 U{l%tum setting
hal g
GBs| | GNSS satellite fault detection 129545 |\ ONSS RAIM output
AN\
GGA Global positioning system (GPS) fix 129025\\-" Position, rapid update
dat
ae 1\2&@@9 GNSS position data
N
GLL Geographic position — ,&\29025 Position, rapid update
Latitude/longitude - Q@ .
\\\ 129029 GNSS position data
GNS GNSS fix data \O 129025 Position, rapid update
) (-\,Jc 129029 | GNSS position data
HDT Heading true C)\\ 127250 Vessel heading
NAK Negative acknowlkew’ement 126208 Acknowledge group function
ul
RMQ Recommended@}imum specific 129025 Position, rapid update
GNSS data () ,
@' 129026 COG and SOG, rapid update
O~ 129029 GNSS position data
A
ROT Ra turn 127251 Rate of turn
SSD Y @ ship static data 129794 AIS Class A static and voyage related data
THS \/True heading and status 127250 Vessel heading
130577 Direction data
VBW Dual ground/water speed 128259 Speed, water referenced
130577 Direction data
130578 Vessel speed components

IEC 61993-2:2018 RLV © IEC 2018
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IEC 61162-1/NMEA 0183 sentences IEC 61162-3 PGNs
VDM / AIS VHF data-link message/ 129038 AIS Class A position report
VDO AlIS VHF data-link own vessel report 129039 AIS Class B position report
129040 AIS Class B extended report
129041 AIS aids to navigation (AtoN) report
129792 AIS DGNSS broadcast binary message
129793 AIS UTC and date report
129794 AIS Class A static and voyage related data
129795 AlS addressed binary message
129796 AIS acknowledge A
129797 AIS binary broadcast message Qy
129798 AIS SAR aircraft position report }\Q)
129800 AIS UTC/Date inquiry ‘(19
129801 AlIS addressed safety relateglm'essage
129802 AIS safety related bro& t message
129803 AIS interrogation
129804 AlS assignme Qe command
129805 AIS data li nagement message
129806 AIS cha management
129807 % up assignment
129809 Class B "CS" static data report, Part A
12981Q\\:,\ IS Class B "CS" static data report, Part B
129@ AIS single slot binary message
\?12 AIS multi slot binary message
;\é§29813 AIS long-range broadcast message
VSD AIS voyage static data \'0“ 129794 AIS Class A static and voyage related data
VTG Course over ground and gr W\ 129026 COG and SOG, rapid update
speed (-\\ 130577 Direction data
@ .
O
O
@.
Q~
O
Q
O
N
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Annex |
(normative)

Extended tow dimension values

Purpose and background

2018

It is beneficial to navigation safety for the true dimensions of vessels to be available via AIS
Message 5. Currently, the ABCD values in Message 5 are difficult to change once set,

requi

I P .\X
This Js not a problem for most vessels, except those engaged in towing operations u
ahead or alongside (navigational status is 12). In these instances, it may bazgesirab

provi

The
dime
statu

1.2

The

ident
the t
towin
valug

s) are transmitted via Message 5. o
)

The following definitions support the inpu&bf data for Message 5:
mensions/reference for position\\of own ship: the input of the reference poin
essage 5 is defined by Al, BI\@ and DI values as input by using SSD sentence;
essage 5 shall transmit % ; C and D values;
btionally, all input valueg)can be input in decimetre resolution;
ere are two refe@%e points, for the internal GNSS and for an external position so
his method sh used for both reference points;
mensions/reference for position of combination: besides the dimensions/referenc
bsition of s own ship, additional dimensions to describe a combination can be a
h any ® of the ship;

d
M
M
o
th

T
d
p
o]

—h

(¢

ma a nacownrd that mav, nat ha availahlg tn thao vaccgl naviaqgtar
H+ SW-ota—tratay—Hot+po—aYatapsre—+to+tHe o558 RaHgator-

N
DX
method described in Annex | facilitates the entry of extension Q/ihe static v
hsions to communicate the true size of a vessel and its towsoj&hen the navigat
5 is 12. N

©
Method ‘\\(OQ

transmission of extended tow dimension valuﬁ 9 accomplished through pro
fiers 150 to 153 which are not password-prot&@ . The AIS Class-A shall incorp
bw dimension values as extensions to the baseline ABCD values (see Figure 1.1)
g vessel. The resulting values (including I'l\e%)ase line values and respective exte

de easier access to and modification of vessel dimension values.

r edch'side, an extension (EA, EB, EC, ED) of the ship can be defined;

5hing
le to

bssel
ional

perty
brate
f the
sion

t for

urce.

e for
dded

M

esSage 5 shall transmit A, B, C and D values rounded to whole metres such thd

t the

overall dimensions A + B and C + D are not less than the actual dimensions and no more
than 0,9 m greater than the actual dimensions.

Baseline vessel dimensions input parameters (password protected):

A
B
C
D

Input parameters (tow extension — not password protected):

E

A (sum of all tows ahead)
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e EB (sum of all tows astern)
e EC (sum of all tows port)
e ED (sum of all tows starboard)
Calculated internally:
e A(m)=AIl+EA
e B(m)=BI+EB
e C(m)=Cl+EC
e DM =DI+ED Y
A, B,|C and D are output using Message 5. Qy
O
< c > D .(19
Q/
I >
O)
N
Q@
EA\* 1\\@
<< @)
L
vk&
<
N
O
s
QS
ANN
O
O® | EC Cl DI ED
@) A " T
@ @ Ref.
é) point
N
om
Ll
Y

IEC

Figure 1.1 — Input, extension and transmitted dimensional values



https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

- 164 - IEC 61993-2:2018 RLV © IEC 2018

Bibliography

IEC 61097-14, Global maritime distress and safety system (GMDSS) — Part 14: AIS search
and rescue transmitter (AIS-SART) — Operational and performance requirements, methods of
testing and required test results

IEC 61108-1, Maritime navigation and radiocommunication equipment and systems — Global
navigation satellite systems (GNSS) — Part 1: Global positioning system (GPS) — Receiver
equipment — Performance standards, methods of testing and required test results

|EC g+4+068=2Maritme—mavigation—andradiocommunicatiomeguipnment—and—systems—_Global
navigation satellite systems (GNSS) — Part 2: Global navigation satellite system (GLONASS)
— Regeiver equipment — Performance standards, methods of testing and required test

IEC 61162-3, Maritime navigation and radiocommunication equipment and systems — [Oigital
interfaces — Part 3: Serial data instrument network

IEC 81162-450 Maritime navi
= —HOZL-4o0 raHtHRe 1

Digithi intert Dart 450- Multiolo. talk o c . .

IEC 61924-2, Maritime navigation and radiocommunication\-equipment and systems -
Integrated navigation systems — Part 2: Modular strugtine” for INS — Operationall and
perfdrmance requirements, methods of testing and requiredytest results

IEC 62287-1, Maritime navigation and radiocommunication equipment and systems — Class B
shiphorne equipment of the automatic identification. system (AIS) — Part 1: Carrier-sense| time
divisfon multiple access (CSTDMA) techniques

IEC 62320-1, Maritime navigation and_radiocommunication equipment and systems -
Automatic identification system (AIS) —Part 1: AIS Base Stations — Minimum operational and
perfdrmance requirements, methods oftest and required test results

IEC 62320-2, Maritime navigation and radiocommunication equipment and systems -
Automatic identification system (AIS) — Part 2: AIS AtoN Stations — Operational| and
perfdrmance requirements, methods of test and required test results

ISO 9000 (all parts),.Quality management systems — Fundamentals and vocabulary
ITU, Radio Regulations

ITU-R Retommendation M.823, Technical characteristics of differential transmissionp for
global navigation satellite systems from maritime radio beacons in the frequency band 283.5-
315 kHzvin Region 1 and 285-325 kHz in Regions 2 and 3

ITU-R Recommendation M.585, Assignment and use of maritime mobile service identities

IMO COMSAR.1/Circ.46:2009, AIS safety-related messaging

IMO Resolution A.526(13), Performance standards for rate-of-turn indicators

IMO Resolution A.851(20), General principles for ship reporting systems and ship reporting
requirements, including guidelines for reporting incidents involving dangerous goods, harmful
substances and/or marine pollutants


https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

IEC 61993-2:2018 RLV © |IEC 2018 - 165 -

IMO Resolution A.1106(29), Revised guidelines for the onboard operational use of shipborne
automatic identification systems (AlS)

IALA Guideline No. 1082, An overview of AIS

INTERNET ENGINEERING TASK FORCE (IETF), RCF 1321: The MD5 Message-Digest
Algorithm [online]. Edited by R. Rivest. April 1992 [viewed 2018-04-13], available at
http://tools.ietf.org/html/rfc1321

Wikipedia contributors, MD5, Wikipedia, The Free Encyclopedia. March 2018 [viewed 2018-

04-13—available—at-httoHen-wikibedia—oraglwiki/MD5S
1 + e - B Bancy -

&
,\Cb
D
Q/
5
&)
N
©
Be
;\\
@)
&
%
N
@Q
¥
O
&
5
QOQ
&
Re
S
&



https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd



https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

IEC 61993-2:2018-07(en-fr)

IEC IEC 61993-2

®

Edition 3.0 2018-07

INTERNATIONAL
STANDARD

NORME &
INTERNATIONALE ®

C)Q;\
&
R
Maiitime navigation and radiocommunicatio&guipment and systems —
Autpmatic identification systems (AIS) —
Part 2: Class A shipborne equipment of @automatic identification
system (AIS) — Operational and performance requirements, methods of test
and required test results D\

o

Matgériels et systémes de navi tion et de radiocommunication maritimes -
Sydtémes d'identification atique (AIS)
Partie 2: Equipements A@ie type Classe A embarqués — Exigences

d'exploitation et de fongﬁonnement, méthodes d'essai et résultats
d'essai exigés @ ’

T
// /////

7
/
ﬂ‘ / 1



https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

-2 - IEC 61993-2:2018 © IEC 2018

CONTENTS

O T T O 1 P 10
1 ST 01 12
2 NOrmative refereNCeS. ... .o e 12
3  Terms, definitions and abbreviated terms ... 13
3.1 Terms and definitioNS . ... 13
3.2 Abbreviated termMS ... e 14

4 SEMerat TEqUITEMEMS ...15
4. LT =Y o =T =Y P P ...15
1.1.1 L =T VTS NP ...15
1.1.2 General reqQUIrEMENTS. ... .oo.iuii e N e ...15
1.1.3 Capabilities of the AlS.......oo i ...15
1.1.4 Additional requirements............cocoiiiiii e A ...15
1.1.5 Transmitter shutdown procedure ... D e ...16
1.1.6 QuUAlItY @SSUFANCE ..o N e ...16

4.p Modes of operation ... e ...16
4.8 ManUAIS ... A ...16
4.4 Marking and identification..........coooiiiiir i O ...16

5 Dther reqUIreMENTS. ... o e A7
51 Environmental, power supply, special purpose and safety requirements ........... A7
5P Display of iInformation...... ... G e A7
5. Update of SOftWare .........oooiiiii i A7

6 Performance reqUIremMeENntS ... .. e A7
6.1 CoMPOSITION ... e A7
6.P TIMe and POSIHION . ..o e ...18
5.2.1 ST 0] o= 0 o o U N ...18
5.2.2 Source for AISPOSItion reporting ........covv v ...18

6.3 US eI NI At . e e e ...19
6.4 IdentifiCatiON e e e ...19
6.p L) (0 o0 = Lo o .19
5.5.1 Information provided by the AlS... ... ...19
5.5.2 Information reporting intervals ... ...20
5.5.3 Ship reporting CapacCity.......coooiiiiii .21

6.p BV Nt LOg e .21
6. Permissible initialization period ..ot .22
6.8 P O BT SUP PIY et e 22
6.9 Technical characteristiCs ..o 22
6.10 Alerts and indications, fall-back arrangements ................ccoociiiiiiiii i 22
6.10.1 Built-in test equipment ... 22
6.10.2 SHAtUS MBS SAGES o iniiiii i 25
6.11  Display, input and outpuUt ... e 29
6.11.1 Minimum keyboard and display (MKD) ........cooiiiiiiii e 29
6.11.2 CommuNICatioN tEST .. e i 33
6.11.3 Alerts and status information ... 33
6.11.4 Data ProteClioN ......ovii 34
6.11.5 Distance calculation ... ... 34

6.12 Protection from invalid CONrolS. ... e 35


https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

IEC 61993-2:2018 © IEC 2018 -3 -

7 Technical reqQUIrEMENTS .. ... e e 35
7.1 LT =Y 7= Y 35
7.2 P Y SICAl [aY O . e 35

7.2.1 LY 1= = 36
7.2.2 Transmitter PAramMeEtersS ..o 36
7.2.3 Receiver parameters ... ..o 37
7.3 101 Q= = P 37
7.3.1 L= 1= =Y 37
7.3.2 Link sublayer 1: Medium Access Control (MAC) ........ccoooviiiiiiiiiien 38
y.3.3 Link sublayer 2: Data Link Service (DLS).......ccooiiiiiiiiiiiiiiiiceceee A ...38
y.3.4 Link sublayer 3 — Link Management Entity (LME).........c..cooooiiiimbos . ...38
7.4 NEIWOIK JAY O .. et e hr e e ens .41
/.41 GeNEral .o N N .41
y.4.2 Management of regional operating settings...........c..cooo s .41
7.p TransSport layer. ..o R ...42
7.p Presentation interface ..o T ...42
/.6.1 GeNEral .o e e .42
/.6.2 Automatic input of sensordata ... g ...43
y.6.3 High speed input/output ports.........cooooi o NV, ...44
y.6.4 Long-range communication ports............,.. 0 i ...50
/.6.5 Optional IEC 61162-450/-460 interface/ s ..o.ooeiiiiiiiiiie e, ...52
/.6.6 Test of the optional IEC 61162-450/-460 interface ...............ccocevviinenennn. ...55
y.6.7 BHT alert outpuUt ... e e ...56

8 Long-range appliCationS. ... e .57
8 LT =Y = Y P ...57
8.p Long-range application by twosway interface..............cocoooiiiiiiii .57

B.2.1 BN EIAl .. e ...57
B.2.2 Interrogations and rESPONSES .. .oouiriiiiii e .57
B3.2.3 Manual and automatiC reSPONSE ......coiiii i .57
B.2.4 Data formats'and CoNtents .........cooiiiiiiii .57
B.2.5 AdAressing  AlS-UNItS. ...t ...58
8.B Long-range\application by broadcast ............oooiiiiiiiii ...58
9 (IR=53 9 oo 4T L {0 o - PP ...59
af Normal'and extreme test conditions .........cooviiiii i ...59
D.1.1 Normal test conditioNS........ooiii ...59
D.1.2 Extreme test conditions ... ... ...59
9.p Standard test environment...........oiiiiiii e ...59
9.3 Additional test arrangemeNnts ... ... 60
9.3.1 Arrangements for test signals applied to the receiver input............................ 60
9.3.2 Encoder for receiver measurements .........cooviiiiiiiiiiiii e 60
9.3.3 W aiVer fOr FECEBIVEIS . e e e e 60
9.3.4 IMPEAANCE ... .t 60
9.3.5 Artificial antenna (dummy 10ad) ........oouiiii 60
9.3.6 Facilities fOr @CCESS .o 60
9.3.7 Modes of operation of the transmitter ... 60
9.4 Common test conditions for protection from invalid controls ...............cccooiiins 61
9.5 Measurement UNCertainties. ... .. ..o 61

1O TSt SIgNAIS e 61


https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

11
12
13
14

-4 - IEC 61993-2:2018 © IEC 2018

10.1  Standard test signal numMber 1 (DSC).....iiuiiniiiiiii e 61
10.2 Standard test signal number 2 (TDMA) ..o 61
10.3 Standard test signal number 3 (TDMA) ... 61
10.4 Standard test signal number 4 (PRBS)......cooiiiiiiiii e 62
10.5 Standard test signal number 5 (PRBS)......ooiiiiii e 62
Power supply, special purpose and safety tests...........ccooviiiiiiiiii 63
ENVIrONmMeENntal teStS ... 63
1Y @ 1= £ 63
Operational tests ...t ...63
14.1 Identification and operating modes ..........ccooiiiiiiiii i TR ...63
14.1.1 AUtONOMOUS MOAE ..oeiiiei e e ...63
14.1.2 ASSIgNed MOAE ... T e ...64
14.1.3 Polled Mode. ... .o BN e ...64
14.1.4 Addressed operation .........coooviiiiiiiciin L ...65
14.1.5 Broadcast operation ... e e ...66
14.1.6 Multiple slot MeSSages .....c.oviiiiiii e T ...67
14.2 Manuals, marking and identification....................o L 0 ...67
14.2.1 Method of measurement...........oi S ...67
14.2.2 Required results........cccooiiiiiiiii S ...68
14.3  Information... ..o ...68
14.3.1 Information provided by the AlIS... ... an ...68
14.3.2 Reporting iNtervals ... s e ...68
T4.4  EVENTIOQ cniniiii e R ...70
14.4.1 Method of measurement. ... o ...70
14.4.2 Required resUlts. ... ..ot ...70
14.5  Software update ... .o ...70
14.5.1 Method of MeasUremMENt ..o e ...70
14.5.2 Required resuUlts sl . o .71
14.6  Initialization Perio@ s .71
14.6.1 Method of measurement ... ... .71
14.6.2 ReqUIrEARESUILS ..o .71
14.7 Technical characteristics ... .71
14.7.1 Channel SEIECHION ... e .71
14.7.2 Transceiver ProteCtioN. ... .o .71
14.7.3 Automatic power Setting ......oouiiii .12
14.8 \Alerts and indicators, fall-back arrangements...............cocooiiiiiiiiiiiiiii e, .12
148 1 Loss of power Qllprﬂy 12
14.8.2 Monitoring of functions and integrity ..o 72
14.8.3 Monitoring of SenSOr data ..o 75
14.9 Display, input and outpUL ... ..o 78
14.9.1 Data input/output facilities ..o 79
14.9.2 Initiate message transSMIiSSION .......ouiiii i 79
14.9.3 CommuUNICatIoN TSt ... 80
14.9.4 SYSIEM CONTIOL .. e e 80
14.9.5 Display of received targets ... ..o 81
14.9.6 Display of position quality.........ccooiiiiii 82
14.9.7 Display of targets if optional filter is implemented ....................... 82

14.9.8 Display of received safety related messages.........ccocoviiiiiiiiiiiciin 83


https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

IEC 61993-2:2018 © IEC 2018 -5-
14.9.9 Presentation of navigation information...............c.ooii 83
18 PRYSICAl 1SS oo e 83
151 TDMA traN St e e 84
15.1.1 FrEQUENCY BITOr oo 84
15.1.2 LOF= T =T ol o Yo 1Y PP 84
15.1.3 Slotted transmission SPeCtrUM ... .o i 85
15.1.4 MOodUIAtioN @CCUFACY ...ovuieiit e e e ea e 86
15.1.5 Transmitter output power characteristics..............ccooiiiiiic 86
LT I 1 1= Yo7 Y= 87
15.2.1 SeNSIHIVITY ceniei e A 87
15.2.2 Error behaviour at high input levels ... 88
15.2.3 Co-channel rejecCtion .......ooviiiiii i G e 88
15.2.4 Adjacent channel selectiVity ..........ocooiiiiiiii N N ...89
15.2.5 Spurious response rejeCtion .......oooviiiiiiiiiiie et A ...89
15.2.6 Intermodulation response rejection and blocking............. 2. .92
15.2.7 Transmit to receive switching time..............coi e 93
15.2.8 Immunity to out-of-band energy .........cooiiiiii G e 93
18.3 Conducted spurious emissions ..........cccoooevveiveneene oo 94
15.3.1 Spurious emissions from the transmitter....... N5 94
15.3.2 Spurious emissions from the receiver .....,..00 i 95
16 Bpecific tests of link layer ... N e 95
16.1  TDMA synchronisation ..o e 95
16.1.1 Synchronisation test using UTC .t i ...95
16.1.2 Synchronisation test using UTC’with repeated messages..............cccc.ceeeee. .96
16.1.3 Synchronisation test without UTC, semaphore ..., .96
16.1.4 Synchronisation test without UTC ... 97
16.1.5 Reception of un-synchronised messages ..........cooeiviiiiiiiiiiiiicncinen 97
1.2 Time division (frame format) ............ooooiiiiiiii e 97
16.2.1 Method of measlremMeENt...... ..o 97
16.2.2 Required reSUHS. . ..o 97
186.3  Synchronisation and jitter aCCUracy ............ccoviiiiiiiiiiiii .97
16.3.1 DefimitiON ... .97
16.3.2 Method of measurement..... ..o L 97
16.3.3 Required results. ... ..o 98
16.4 Data encoding (bit StUFfiNg).....ccoiniii ...98
16,41 Method of measuremMeNt.........coiiiiii e ...98
16.4.2 Required resultS.........ooiiiiiiiiii i 98
16.5 Frame CheCK SEQUENCE ... ..o e 98
16.5.1 Method of measurement ... ... 98
16.5.2 ReQUIrEd FeSUILS .. ..ot e 98
16.6  Slot allocation (channel access pProtoColS) .......cccvviiiiiiiiiiiiii e 98
16.6.1 NEIWOIK ENEIY o e 98
16.6.2 Autonomous scheduled transmissions (SOTDMA).........ccooiiiiiiiiiiiiiiieen 99
16.6.3 Autonomous scheduled transmissions (ITDMA).........coooiiiiiiiiiiiee, 99
16.6.4 Safety related/binary message transmission ............ccoooiiiiiiiiciien e, 99
16.6.5 Transmission of Message 5 (ITDMA) ...t 100
16.6.6 ASSIgNEd OPEration ... 100
16.6.7 LT 1] o = T=1=] o a1 2 L= o | S 101
16.6.8 Fixed allocated transmissions (FATDMA)......cciiiiiiiiie e 104


https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

-6- IEC 61993-2:2018 © IEC 2018
16.6.9 Randomisation of message transmisSionS.........ccovviiiiiiiiiiiiiii e, 105
16.7  MesSsage fOrmMats. ... 105
16.7.1 ReECEIVEA MESSAQES . ouiiiiiiit i e 105
16.7.2 Transmitted MEeSSAQES ... o 105
17 Specific tests of NEtWOrK layer.. ... e 106
17.1  Dual channel operation — Alternate transmisSions ..o 106
17.1.1 Method of measuremMeNnt.. ... ..o 106
17.1.2 Required resUIS. ... 106
17.2 Regional area designation by VDL MeSSage ........ccoviiiiiiiiiiiiiiiieeeee 106
17.2.1 Method of measurement...........coooiiiiiiii i .106
17.2.2 Required results. ... ..o A 107
11.3 Regional area designation by serial message .............ocoocviiviiiiiiici @ N 107
11.4 Regional area designation with lost position.............c.ccoiii e N .107
17.4.1 Method of measurement...........coooiiiiiiiii et e 107
17.4.2 Required results.......cccooiiiiii e 107
14.5  Power setting ... T 107
17.5.1 Method of measurement...........oooiiiiiiii e e 107
17.5.2 Required results..........ooooiiiiiiiii s 108
11.6  Message priority handling..........cooooiiii i N ] 108
17.6.1 Method of measurement..........coooviiiiiio e 108
17.6.2 Required resultS. ... ..o e e 108
141.7 Slot reuse and FATDMA reservations ... 5 oo 108
17.7.1 Method of measurement......... . el 108
17.7.2 Required results.........oouiiiie e 108
11.8 Management of received regional‘operating settings............cc.ccooiiiiiiinnn, .109
17.8.1 Test for replacement or. erasure of dated or remote regional operating
SEHINGS e A e 109
17.8.2 Test of correct input.via presentation interface or MKD ....................cocol ) 110
17.8.3 Test of addressedtelecommand ....... ... .110
17.8.4 Test for invalid)regional operating areas ............c.cooceeeviiiiiiiiiiiieeeeeeend) 111
11.9 Continuation of autonomous mode reporting interval................co.cooiviin 111
17.9.1 Method f teSt ..o 111
17.9.2 ReqUired resUltS. ... e b 111
18 Ppecific tests of transport layer...... ..o 111
18.1  AddresSed MESSAgES . iu it 112
18.11 B I = 1 1 0T o T o T I 112
18112 ACKNOWIEAGEMENT ... o 112
18.1.3 TranSMISSION FEINY ..ot e e 112
18.1.4 Acknowledgement of addressed safety related messages .................oceeneee. 112
18.1.5 Behaviour of NavStatus 14 reception ... 112
18.2  INterrogation FESPONSES ... e i 113
18.2.1 Method Of MEaSUrEmMENT ... ..o 113
18.2.2 Required resuUItS. .. ... 113
19 Specific presentation interface tests. ..o 113
1S T =Y o = =Y Y 113
19.2 Checking manufacturer's documentation............coocooiiiiiiiiiiici 113
19.3  Electrical teSt . e 114
19.3.1 Method of measuremMeNnt.. ... ..o 114
19.3.2 Required resuUItS. .. ... 114


https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

IEC 61993-2:2018 © IEC 2018 -7 -

19.4 Test of input sensor interface performance ................cocooiiiiiiiiiiciic 114
19.4.1 Method of measurement ... ... 114
19.4.2 ReqQUIrEd reSUILS.....ouii e 114

19.5  Test Of SENSOr INPUL ..o e 114
19.5.1 Test Of GNS INPUL ..o e 114
19.5.2 Test Of RMC INPUL ... e 115
19.5.3 Test Of DTM INPUL .o e eae 115
19.5.4 Test Of GBS iNPUL....ce e 116
19.5.5 Test of VBW InpuUt ..o e 117

9506 TeST Of VT G INPUT. et raennenee e e neenaeneedon A7
19.5.7 Test of HDT/THS INpUL ....oniei s 17
19.5.8 Test of ROT iNPUL....ee e .118
19.5.9 Test of different iINPULS ..o N .118
19.5.10 Test of multiple inputs ... .119

19.6 Test of high speed output.........ccooiiiiiii e e, .119
19.6.1 Method of measurement...........ooiiiiii i D e 119
19.6.2 Required resuUltS. .. ... e N e 119

19.7 High speed output interface performance...........cocoo.. g .119
19.7.1 Method of measurement ... A 119
19.7.2 Required results........coouiiiiiii e O e .120

19.8 Output of undefined VDL MeSSages........ceo i .120
19.8.1 Method of measurement................. 8 .120
19.8.2 Required resUIS. ... N e .120

19.9 Testof high speed input ... G e .120
19.9.1 GENETAL 1ot R .120
19.9.2 Test of VSD input sentence ... .o .120
19.9.3 Test of SSD input SENEENCE ... .120
19.9.4 Test of EPV input SEBMTENCE ....coviviinii e, 121
19.9.5 Test of the PilotPort access level ... .122

20 Long-range functionality tEStS .. ..ot .122

20.1  Long-range application by two-way interface............ccocoiiiiiiii .122
P0.1.1 LR INEEITOGation .. ..o 122
P0.1.2 LRy"all ships" interrogation ... 122
0.1.3 Consecutive LR "all ships" interrogations............c.cooooiiiiiiiii .123

20.2 Long-range application by broadcast ............ccooiiiiiiii .123
0.2 Long-range broadcast ...........ooiiiiiiii .123
D022 Multiple assignment operation ....... ... .124

Annex A (informative) Block diagram of AlS ... 126
Annex B (normative) AIS interface overview ..o 127
Annex C (normative) DSC functionality.........cooouiiiiiiiiii 128

C.1 DSC compatibility....c.ouiiii 128

C.2 DS C reCeIVer 1SS Lo 128
C.21 Maximum SENSITIVILY ... 128
C.2.2 Error behaviour at high input levels ..., 128
C.23 Co-channel refJeCtion ... 129
C.24 Adjacent channel selecCtivity .........ccoiiiiiiiii 129
C.25 SpuUrious response rejeCtion ... ..o 129
C.2.6 Intermodulation response rejection .........coooiviiiiiiiii 130


https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

-8 - IEC 61993-2:2018 © IEC 2018

C.2.7 Blocking or desensitisation......... ..o 131
c.2.8 Conducted spurious emissions from the receiver ..............cocooiiiiiiinn. 132
C.3 DSC functionality teStS ....ouieii i 132
C.31 D iNITION L.t 132
C.3.2 Method of measurement...... ... 132
C.3.3 ReqUIred reSUILS. ... 133
Annex D (informative) Alert handling with ALR/ACK ..., 134
Annex E (normative) Calculation of area size and distance ..............ccoocoiiiiiiiiiiiiciinn. 136
E.1 Importance of a common method for area size and distance calculations............ 136
Ef2 Calculation of area SizesS ......c.iiiiiiiiii e .136
E[3 Calculation of general distanCes .........cooiviiiiiiiii e N 137
E.3.1 GENETAl covi e Gy 137
-.3.2 Great-CirCle.....ooi O 137
E.3.3 Rhumb-line distance ... 137
Anngx F (normative) New interface sentences — Sender signature authentication
(51572 ) TP AR .138
Anngx G (normative) Updated interface sentences ..........ooovei Gyt .140
G|1 General.. ..o .140
G|2 VSD — AIS voyage static data ... N .140
Anngx H (informative) Conversion between IEC 61162-1 sehtences and IEC 61162-3
parammeter group NUMDBDEIS ... A e e .142
Anngx | (normative) Extended tow dimension valuesi..........coooiiiiiiiiiiii e .144
1.1 Purpose and background......... ... 0 i .144
.2 MEthod ... .144
271 o TTc o =1 o] o)V PP .146
Figue 1 — OSIlayer model ...l e ...35
Figune 2 — Power versus time characteristiCs...........cooiiiiiii ...36
Figuje 3 — Format for repeating four-packet cluster.............ccooiiiiiiiiiiiii e, ...62
Figune 4 — Measurementtarrangement for frequency error...........coocoviiiiiiii i ...84
Figune 5 — Measurement arrangement for carrier POWEr ..........ccoviiiiiiiiiiii i ...84
Figue 6 — Emission-mask for slotted transmission............cooiiiiiiiiiii ...85
Figuje 7 — Measurement arrangement for modulation accuracy..............cccoovviiiiiiiininennnn. ...86
Figue 8 —sMeasurement arrangement ... .. .. i ...87
Figune 9 —="Measurement arrangement with two generators ............ccooiiiiiiiiinn s ...89
Figure TO— SINAD of PER/BER MEasuriNg EqUIPIMENT ..o oir s nenns 90
Figure 11 — T oSt SO U it e e e e ee e 92
Figure 12 — Transmit to receive switching time measurement setup ...............coooiiiiii, 93
Figure 13 — Regional @rea SCeNAIIiO ... ...t 106
Figure C.1 — Measurement arrangement for inter-modulation................cocoiiiiiiiiicinnn. 131
Figure D.1 — State diagram of IEC 61993-2 Ed.2 Alert handling .............c.ccooiiiiiiiinnns 135
Figure 1.1 — Input, extension and transmitted dimensional values................c..cooiiiiiinn. . 145
Table 1 —Talker IDs for automatic detection of electronic position fixing system type............ 19

Table 2 — Information reporting intervals for autonomous mode...............cooeiiiiiiiiiinieen, 21


https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

IEC 61993-2:2018 © IEC 2018 -9-

Table 3 — Required conditions for BIIT and reaction of the system to the condition

(0 =T =T o3 - o P 23
Table 4 — Classification of required alerts..........oooiii e 24
Table 5 — Mapping between BAM alert states and ALR alert states ..., 25
Table 6 — Sensor status indications signalled using TXT sentence formatter ........................ 26
Table 7 — Position sensor fall-back conditions ...........ccooiiiiiii e 27
Table 8 — Use of accuracy (PA) flag ..o 28
Table 9 — ROT sensor fallback conditions..........ociii e 29

e . . 30
Tabl¢ 11 — Identification of locating devices when intestmode..............ccooiiiiiin ...30
Tablg 12 — Identification of locating devices for type approval testing.................. ;. N .31
Tablg 13 — Message display on MKD ....... ..o e ...32
Tablg 14 — Position quality ... ...33
Tablg 15 — Transmitter Parameters........cooiiii e D e ...36
Tablg¢ 16 — Power versus time characteristiCs ...........ooivviiiiiii i T e .37
Tablg 17 — Receiver parameters. ... ..o e e .37
Tablg 18 — Use Of VDL MESSAGES ..cuoiviiiiiiiiiiiiieiieieeee e a0 et ...39
Tablg 19 — Presentation interface acCess .........oiviiiiiiiie e O e ...43
Tablg 20 — [EC 61162-1 SENSOr SENTENCES ..ivniniei e e ...44
Tablg¢ 21 — AIS high-speed input data and formats... ... ...46
Tablg 22 — AIS high-speed output data and formats.............ocooeiiiiiiiiiii e, .47
Tablg 23 — Property identifiers ... ...48
Tablg¢ 24 — AIS Long-range communications input data and formats....................cooni. ...51
Tablg 25 — LR output data formats ... s .52
Tablg 26 — Default input transmission groups with applicable sentences .......................... ...53
Tablg 27 — TAG bloCK parameters .......c.oiviiii e ...53
Tablg¢ 28 — CRP sentences applicable for Class AAIS ... ...54
Table 29 — Tests to be repeated for IEC 61162-450 interface.............oooooiiiiiiiiiinnn. ...56
Tablg 30 — LR data dyPes . e e ...58
Tablg 31 — Contentof first two pacKetS. ..o ...62
Tablg 32 — Fixed PRS data derived from Recommendation ITU-T O.153 ..., ...62
Tablg¢ 33~ Peak frequency deviation versus time ... ...86
Tablg 34~ Tests to be performed..... ..o e ...92
Table 35 — Primary channels for each region ..o 107
Table D.1 — IEC 61993-2:2012 alert states .........cocciiuiiiiiiii e, 134
Table D.2 — [EC 61993-2:2012 alert @Vents ... 134
Table E.1 — Coordinate poiNts ... ..o 136

Table H.1 — Conversion between IEC 61162-1 and IEC 61162-3.........ccoiviiiiiiiiiiieenene 142


https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

1)

9)

- 10 - IEC 61993-2:2018 © IEC 2018

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MARITIME NAVIGATION AND RADIOCOMMUNICATION EQUIPMENT
AND SYSTEMS - AUTOMATIC IDENTIFICATION SYSTEMS (AIS) -

Part 2: Class A shipborne equipment of the automatic
identification system (AlIS) — Operational and performance
requirements, methods of test and required test results

FOREWORD

Thie International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
alll national electrotechnical committees (IEC National Committees). The object ,of WIEC is to prpmote
infernational co-operation on all questions concerning standardization in the electrical and electronic fielfis. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Telchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as| "IEC
Pdblication(s)"). Their preparation is entrusted to technical committees; any IEC, National Committee intefested
in |the subject dealt with may participate in this preparatory work. Intergational, governmental and non-
gojvernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates dlosely
with the International Organization for Standardization (ISO) in accerdance with conditions determined by
agreement between the two organizations.

Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
copsensus of opinion on the relevant subjects since each technical committee has representation frpm all
interested IEC National Committees.

IEC Publications have the form of recommendations forlinternational use and are accepted by IEC National
Cdmmittees in that sense. While all reasonable efforts\are made to ensure that the technical content ¢f IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or fgr any
mipinterpretation by any end user.

Inlorder to promote international uniformity, |[EC "National Committees undertake to apply IEC Publigations
transparently to the maximum extent possjble in their national and regional publications. Any divengence
befween any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide confprmity
aspessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fpr any
sefvices carried out by independent certification bodies.

Allusers should ensure that they have the latest edition of this publication.

Nq liability shall attachto fEC or its directors, employees, servants or agents including individual experfs and
mgmbers of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any hature whatsoever, whether direct or indirect, or for costs (including legal feeg) and
expenses arising ‘out of the publication, use of, or reliance upon, this IEC Publication or any othgr IEC
Publications.

Atfention is'drawn to the Normative references cited in this publication. Use of the referenced publicatipns is
indispensable for the correct application of this publication.

Atiention-is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
pafentrights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61993-2 has been prepared by IEC technical committee 80:
Maritime navigation and radiocommunication equipment and systems.

This third edition cancels and replaces the second edition published in 2012. This edition
constitutes a technical revision.

This edition includes the following technical changes with respect to the previous edition:

a)
b)

c)

it incorporates the technical characteristics included in Recommendation
ITU-R M.1371-5:2014;

it introduces the concept of locating device groups in order to include EPIRB AIS and MOB
AIS in addition to AIS SART;

it adds security features for configuration input by introducing a new sentence SSA;
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d) it
e) it
f) it
g) it

adds optional implementation of IEC 61162-450/460 interfaces;
adds requirements for bridge alert management (BAM);
introduces extended dimension values used by towing vessels;

adds a software update requirement.

The text of this document is based on the following documents:

FDIS Report on voting
80/888/FDIS 80/890/RVD

Full i
votin

This

nformation on the voting for the approval of this standard can be found in the repdg
j indicated in the above table.

document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A ligt of all parts in the IEC 61993 series, published under the general title Ma

navig
systq
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stabi
the s

—

q

e W

—

q

e a

ation and radiocommunication equipment and systems - ~Automatic identifig
ms (AlS), can be found on the IEC website.

rt on

itime
ation

committee has decided that the contents of this documenf will remain unchanged unfjl the

ity date indicated on the IEC website under "http://webstore.iec.ch" in the data relat
pecific document. At this date, the document will be

confirmed,

ithdrawn,

placed by a revised edition, or

mended.

ed to

IMPC
that

PRTANT — The 'colour inside’ logo on the cover page of this publication indic
it contains colours-“which are considered to be useful for the cor

unddrstanding of its contents. Users should therefore print this document usin
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Ur printer.
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MARITIME NAVIGATION AND RADIOCOMMUNICATION EQUIPMENT
AND SYSTEMS — AUTOMATIC IDENTIFICATION SYSTEMS (AIS) -

Part 2: Class A shipborne equipment of the automatic
identification system (AIS) — Operational and performance
requirements, methods of test and required test results

1 $cope

This |part of IEC 61993 specifies the minimum operational and performance requirenlents,
methpds of testing and required test results conforming to performance standards’adoptéed by
IMO [in Resolution MSC.74(69):1998, Annex 3. This document incorporates-the appli¢able
technjical characteristics of Class A shipborne equipment included in Recommendation ITU-R
M.13[71 and takes into account the ITU Radio Regulations, where applicable. In additipn, it
takeg account of IMO Resolution A.694(17) to which IEC 60945~is) associated. When a
requirement in this document is different from IEC 60945, the requirement of this document
takeg precedence.

This [document also specifies the minimum requirements“both for the means to inpuf and
display data and for the interfaces to other equipment suitable to be used as means of |input
and display data.

NOTE]| All text of this document that is identical to that in IMO. resolution MSC.74(69):1998, Annex 3, or to that in
ITU-R|Recommendation M.1371 is printed in jtalics, and references to the resolution (abbreviated to "A3") jor the
recommendation (abbreviated to "M.1371") and paragraph numbers are indicated in parentheses, for ingtance
(A3/3.B) or (M.1371-5/A2-3.3) respectively.

2 Normative references

The following documents are referfed to in the text in such a way that some or all of|their
contgnt constitutes requiremenis of this document. For dated references, only the edition
cited|applies. For undated references, the latest edition of the referenced document (inclyiding
any amendments) applies.

IEC $0945:2002, Maritime navigation and radiocommunication equipment and systems —
Gengral requireméents — Methods of testing and required test results

IEC 61108 (all/parts), Maritime navigation and radiocommunication equipment and systems —

] P ,"..' . -v.. '.‘ . .,v
Digital interfaces — Part 1: Single talker and multiple listeners

IEC 61162-2, Maritime navigation and radiocommunication equipment and systems — Digital
interfaces — Part 2: Single talker and multiple listeners, high-speed transmission

IEC 61162-450:2018, Maritime navigation and radiocommunication equipment and systems —
Digital interfaces — Part 450: Multiple talkers and multiple listeners — Ethernet interconnection

IEC 61162-460, Maritime navigation and radiocommunication equipment and systems -
Digital interfaces — Part 460: Multiple talkers and multiple listeners — Ethernet interconnection
— Safety and security
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IEC 62288, Maritime navigation and radiocommunication equipment and systems -
Presentation of navigation-related information on shipborne navigational displays — General
requirements, methods of testing and required test results

IEC 62388, Maritime navigation and radiocommunication equipment and systems — Shipborne
radar — Performance requirements, methods of testing and required test results

IEC 62923-1, Maritime navigation and radiocommunication equipment and systems — Bridge
alert management — Part 1: Operational and performance requirements, methods of testing
and required test results

IEC 432923—2, Maritime navigation and radiocommunication equipment and systems =B

alert

ITU-H
mobi

ITU-H
callin

ITU-H
seled

ITU-H
the b

ITU-H
ident

ITU-T
at bit

IMO
of th
aids

IMO

management — Part 2: Alert and cluster identifiers and other additional features

R Recommendation M.493-14, Digital selective-calling system for the use-~innthe ma
e service

R Recommendation M.541-10, Operational procedures for the use’of digital sele
g equipment in the maritime mobile service

R Recommendation M.825-3, Characteristics of a trapsponder system using d
tive calling techniques for use with vessel traffic services‘and ship-to-ship identificaf]

R Recommendation M.1084-5:2012, Interim solutions for improved efficiency in the u
and 156-174 MHz by stations in the maritime mobile service

R Recommendation M.1371-5:2014, Technical characteristics for an auto
fication system using time-division multiple access in the VHF maritime mobile band

| Recommendation 0.153, Basic.parameters for the measurement of error perform
rates below the primary rate

Resolution A.694(17), General requirements for shipborne radio equipment forming
b Global Maritime Distress and Safety System (GMDSS) and for electronic naviga

Resolution MSC.'43(64), as amended by MSC.111(73), Guidelines and Criteria for

ridge

itime

ctive-

igital

jon

se of

matic

ance

part
ional

Ship

s for

alert

Repqgrting Systems

IMO Resolution*MSC.74(69):1998, Annex 3, Recommendation on performance standarg
AlS

IMO Resbolution MSC.302(87). Adoption of performance standards for bridge
management

3 Terms, definitions and abbreviated terms

3.1

Terms and definitions

No terms and definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e ISO Online browsing platform: available at http://www.iso.org/obp
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3.2 Abbreviated terms

AlS automatic identification system
AIS-SART AIS search and rescue transmitter
BAM bridge alert management

BIT built-in integrity tests

BITE built-in test equipment

BT bandwidth-time

COG course over ground

CompmState communication state

NOTE|1 Communication state is defined in Recommendation ITU-R M.1371. It is used to indicate whether th

is using the message structure for SOTDMA or ITDMA.

CRP
ECDI|S
EPF$
EPIRB-AIS
ETA
EUT
FATDMA
GMSK
HDG
IMO
ITDMA
Locating device
LR
MAC
MD5
MKD
MMSI
MOBAIS
NavS§tatus

NOTE|2 Navigational status is defined in Recommendation ITU-R M.1371. It consists of information that ¢

command-response pair

electronic chart display and information system
electronic position-fixing systems

emergency positioning indicting radio beacon AIS
estimated time of arrival

equipment under test

fixed access time division multiple access
Gaussian minimum shift keying

Heading

International Maritime Organization

incremental time division multiple access

group of devices including AIS-SART, EPIRB-AIS and MOB-AIS
long-range

medium aceess control

Message-Digest Algorithm 5

minimum keyboard and display

maritime mobile service identity

man overboard AlS device

navigational status

input by the_ship's crew to indicate whether the ship is underway, moored, etc.

NSS nominal start slot

NTS nominal transmission siot

NUC not under command

PC performance check

PER packet error rate

Pl presentation interface

PT performance test

RAIM receiver autonomous integrity monitoring
RATDMA random access time division multiple access
RF radio frequency

ROT rate of turn

e AIS

an be
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SI selection interval

SOG speed over ground

SOTDMA self organizing time division multiple access
uTC universal time co-ordinated

VDL VHF data link

VSWR voltage standing wave ratio

Rx Receive

Tx Transmit

4 General requirements

4.1 General
4.1.1 Overview

Requirements contained in Clause 4 are requirements not taken yp-in other clauses and are
verified by observation and inspection of documented evidence: These requirements inglude
the gpplicable general and operational requirements of IEC60945, as detailed in Clause 6,
Clauge 13, Clause 14 and Clause 15 of IEC 60945:2002.

The [manufacturer shall declare compliance with thése requirements and shall prpvide
relevant documentation. The declarations, documentation and, where necessary, the |[EUT
shalllbe checked or verified by inspection.

The [manufacturer shall also declare thexcomposition of the EUT and the category for
durability and resistance to environmental\conditions for each unit of the EUT as specified in
IEC $0945.

4.1.2 General requirements

(A3/1.1) This document specifies the requirements for the AlS.

(A3/1.2) The AIS shall~improve the safety of navigation by assisting in the efficient
navigation of ships,_protection of the environment, and operation of Vessel Traffic Seryices
(VTS), by satisfying\the following functional requirements:

e in a ship-td~ship mode for collision avoidance;

e ap a means for littoral States to obtain information about a ship and its cargo; and

e ak.a/NTS tool, i.e. ship-to-shore (traffic management).

41.3 Capabilities of the AIS

(A3/1.3) The AIS shall be capable of providing to ships and to competent authorities,
information from the ship, automatically and with the required accuracy and frequency, to
facilitate accurate tracking. Transmission of the data shall be with the minimum involvement
of ship's personnel and with a high level of availability.

41.4 Additional requirements

(A3/1.4) The installation, in addition to meeting the requirements of the Radio Regulations,
applicable ITU-R Recommendations and the general requirements as set out in resolution
A.694 (17), shall comply with the following performance standards, as contained in the
following clauses.
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4.1.5 Transmitter shutdown procedure

(M.1371-5/A2-2.13) An automatic transmitter hardware shutdown procedure and indication
shall be provided in case a transmitter continues to transmit for more than 2 s. This shutdown
procedure shall be independent of software control.

4.1.6 Quality assurance

The Administration shall require that the manufacturers have a quality control system audited
by a competent authority to ensure continuous compliance with the type approval conditions.
Alternatively, the Administration may use final product verification procedures where a

a = el H H H o e P oo HE P aba o | )duct

is indtalled on board ships.

NOTE| The ISO 9000 series, as applicable, meets this requirement.

4.2 | Modes of operation

(A3/3.1) The system shall be capable of operating in a number of modes:

"autonomous and continuous" mode for operation in all areas. This mode shagll be
pable of being switched to/from one of the following alternate modes by a competent

2) ap "assigned” mode for operation in an area subject toia~competent authority responsible
for traffic monitoring such that the data transmission interval and/or time slots may b set
rémotely by that authority;

3) a| "polling"” or controlled mode where the data tfansfer occurs in response to interroglation
from a ship or competent authority.

The |Class A AIS shall be capable to receive and process DSC channel management
telecommands conforming to the provisions*of Recommendations ITU-R M.493, ITU-R M[541,
ITU-R M.825 (see Annex C).

A user shall be able to switch off_transmissions. There shall be a visual indication when
Clas$ A AIS will not transmit (silent mode). Interrogations shall not be responded in this
mode.

NOTE| IMO Resolution A.917(22) states that AIS should always be in operation when ships are underway or at
anchor. If the master belieyes\that the continual operation of AIS might compromise the safety or security of his/her
ship, the AIS is permitted-to-be switched off.

4.3 | Manuals
In addition_tethe requirements of IEC 60945:2002, Clause 14, the manuals shall include:

o thedype and details of all external connectors (including the pilot plug) referred to in 7.6;

o the needed information for correct siting of the antennas;
o the requirements for external illumination, as appropriate;

e description for each alert that may be released by the AIS. The description shall briefly
explain the root causes for each alert, give guidance for users on what implications the
alert has for safe operation of ship and what actions may be necessary to rectify the alert
condition.

4.4 Marking and identification
In addition to the requirements of IEC 60945:2002, Clause 15, the markings shall include:

o details of the power supply from which the equipment is intended to be operated; and,

o if applicable, the date by which batteries need to be replaced.
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5

5.1

Other requirements

Environmental, power supply, special purpose and safety requirements

The AIS shall be tested for compliance with the environmental, power supply, special-purpose
and safety requirements of IMO Resolution A.694(17) as detailed in IEC 60945. The required
tests, for which a repeatable method of measurement has been defined, are given in
Clauses 11, 12 and 13. The declaration of category to IEC 60945:2002, Clause 4, shall define
the relevant tests to be applied as follows:

5.2

AIS equipment declared for protected installation shall meet the requirements describ

ed in

Tpbte—3;cotumm ‘protected T of TEC6094572002;

ekposed AIS equipment shall meet the requirements described in Table 3; cd
"g¢xposed", of IEC 60945:2002;

O T

blumns "protected" or "exposed", as appropriate.

Display of information

The AIS shall be tested as applicable against the requirements for_presentation of inform)
contgined in IEC 62288 (see 14.9.9).

5.3

Update of software

The |AIS shall provide means for updating software-l@f the equipment and to displa
demgnd, the current applicable software version.

6.1

RPerformance requirements

Composition

(A3/3.1) The AIS shall comprise (seé*Annex A):

communication processor;\capable of operating over a range of maritime frequen
ith an appropriate channel selecting and switching method, in support of both
HF) and long (beyond~VHF) range applications. For long-range applications, thq
hall provide a two-way interface (see 7.6.4);

QN — S O

least one transmitter, two TDMA receiving processes and one dedicated contin
SC receiving.process tuned to channel 70;

al means of)processing data from an electronic position-fixing system which provig
résolutioh of one ten thousandth of a minute of arc and uses the WGS 84 datum.

prtable AIS equipment shall meet the requirements of Table 3 of |[EC.60945:2

lumn

002,

ation

cies,
short
AlS

uous

es a

interface (see 7.6.2) shall be provided to input the position used for navigation.

and

Plosition information, if available from other EPFS, shall be used only as a back-up
¢ ) \

a means to automatically input data from other sensors meeting the provision
specified in 6.5.1 point 2); a means, external to the AIS, to comply with this require
shall be tested to the applicable requirements of IEC 60945.

S as
ment

a means to input and retrieve data manually. The possibility of manual input and retrieval
as described in 6.11 shall be demonstrated based on the manufacturer's documentation;

a means of error checking the transmitted and received data (see Clause 7); and
built-in test equipment (BITE) as specified in 6.10.1.

(A3/3.2) The AIS shall be capable of:

1) providing information automatically and continuously to a competent authority and other

ships, without involvement of ship's personnel;
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2) receiving and processing information from other sources, including that from a competent
authority and from other ships;

3) responding to high priority and safety related calls with a minimum of delay;

4) providing positional and manoeuvring information at a data rate adequate to facilitate
accurate tracking by a competent authority and other ships (see 6.5.2).

6.2 Time and position
6.2.1 Source for UTC

The AIS shall be provided with an internal GNSS receiver as primary UTC source which is
required for synchronisation purposes and for fall-back position, COG and SOG.

NOTE|1 UTC includes a provision for leap seconds.

The |nternal GNSS receiver shall meet the following requirements of IEC 64408 (all parts):
positlon accuracy, COG/SOG, acquisition, re-acquisition, receiver sensitivity, RF dynamic
range, interference susceptibility, position update, failure warnings, status indicationg and
integrity flag.

NOTE|2 IMO Resolution MSC.74(69):1998, Annex 3, requires the AIS to havelaymeans of processing data from
an eldctronic position fixing system that provides a resolution of one ten-thqUusandth of a minute of arc and uses
the W[GS 84 datum (see 6.1).

If thI manufacturer intends to use the internal GNSS @s the ship's position source] the
interpal GNSS receiver shall be type approved in accordance with IEC 61108 (all parts) under
the highest load condition of the AIS processor, and the sentences DTM, GNS, GBS] and
RMC] shall be output on a dedicated port.

If dafe and time from the internal GNSS aré’not available and Message 4 or 11 is being
received, the unit shall use date and time>from that message, and the seconds shdll be
omitted.

6.2.2 Source for AIS position reporting

The gource for position reporting/may vary depending on the conditions specified in 6.10.p.5.

When the external position is unavailable, the internal GNSS receiver may be used |as a
sourge for AIS position~reporting.

When the internal GNSS receiver is performing as a source for AlS position reporting,

e ap appraopriate built-in integrity test (BIIT) indication shall be output on the presenfation
riterface (see 6.10.1),

e the position data shall be available on the minimum keyboard and display (see 6.11.1),
and

o the internal GNSS receiver shall be capable of being differentially corrected, at least by
evaluation of Message 17.

Where DGNSS corrections are received from multiple sources, the DGNSS corrections from
the nearest DGNSS reference station should be used taking into account the Z count, and the
health of the DGNSS reference station.

The AIS shall be capable of detecting the specific type of electronic position fixing device by
decoding the IEC sentence talker ID from the external sensor. When detected, the AIS shall
automatically over-ride the electronic position fixing system setting. The talker IDs described
in Table 1 shall be supported.
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Table 1 -Talker IDs for automatic detection of electronic position fixing system type

IEC talker ID Value in AIS Type of electronic position fixing system
messages

GP 1 GPS
GL 2 GLONASS
GN 3 Combined solution
LC 4 Loran C
IN 6 Integrated navigation system

Other 0 Undefined

6.3 | User interface

(A3/4) To enable a user to access, select and display the information./on a separate sy$tem,
the AIS shall be provided with an interface conforming to an approptiate international marine
interface standard.

All interfacing shall be made via the system interface &s/.described in 7.6 (called the
preséntation interface).

6.4 | Identification

(See|14.1)

(A3/9) For the purpose of ship and message identification, the appropriate Maritime Mobile
Service Identity (MMSI) number shall be used.

The dnit shall be supplied with a default MMSI of "000000000" (this is not a valid MMSI).

The pnit shall check that any.pfogrammed MMSI is between 200000000 and 799999999 or
betwgen 982000000 and 987999999, otherwise the unit shall reject the programming and be
not ¢apable of transmitting. However, a reset to the default value "000000000" shall be
accepted, but the unit.shall not be capable to transmit with this MMSI.

For the purpose.ofiidentifying the manufacturer and model number of the equipment, the unit
shall|contain alxendor identification code as defined by ITU-R M.1371-5:2014, Messagd 24B
and Table 79A)

6.5 | .Information

(See 14.3)

6.5.1 Information provided by the AIS

(A3/6.1) The information provided by the AIS shall include:

1) Static:

IMO number (where available)
Call sign & name

Length and beam

Type of ship
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Location of the in use position-fixing antenna on the ship (aft of bow and port or

starboard of centreline)

Static information and the MMSI shall be stored in non-volatile memory devices.

AIS shall, in addition to the dimension/reference for position of own ship, support dimension
extensions to the ship to describe the overall dimensions of a vessel and its tow. In such a
case, the dimension values transmitted in Message 5 are the sum of the dimension reference
values of own ship and the dimension extension values. Annex | provides information about
the implementation of extended tow dimension values.

2) 0

4) S

yriarriG.

Ship's position referenced to WGS 84 datum with accuracy indication and. intg
status

Time in UTC, the date is established by the receiving equipment
Course over ground (COG)
Speed over ground (SOG)
Heading
Navigational status (e.g. not under command (NUC), at anchor, etc. — manual inpy
Rate of turn (where available)
oyage related:
Ship's draught
Hazardous cargo (type; as required by a competent authority)
Destination and estimated time of arrival({ETA) (at master's discretion)

hort safety-related messages

Howgver, pre-configured safety related gmessages (for example with "MAYDAY", "DISTR

and ¢

NOTE
equipf

6.5.2

(A3/6
diffef

Stati

Dyn4g

istress communication text) shallinot be provided.

IMO COMSAR.1/Circ.46:2009 -advises that short safety-related messages are not incorporated i
hent because there is no SARvnfrastructure in place to accommodate them.

Information reporting intervals

.2) The different/information types are valid for a different time period and thus n¢
ent reporting.interval.

C information: Every 6 min, when data has been amended, and on request

mic\information: Dependent on speed and course alteration according to Tay

bgrity

ESS"

n AIS

bed a

le 2

Voya

ge related information: Every 6 min, when data has been amended, and on request

Safety-related message: As required

NOTE An SSD or VSD sentence that does not amend the data does not generate a transmission of Message 5.
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Table 2 — Information reporting intervals for autonomous mode

Type of Ship Reporting interval
Ship at anchor or moored and not moving faster than 3 knots 3 min
Ship at anchor or moored and moving faster than 3 knots 10 S
Ship with a speed of between 0 — 14 knots (default) 10 s
Ship with a speed of between 0 — 74 knots and changing course 2 31/3 s
Ship with a speed of between 14 — 23 knots 6 s
Ship with a speed of between 14 — 23 knots and changing course 2 s
Ship|with a speed of greater than 23 knots 2 s
Ship|with a speed of greater than 23 knots and changing course 2 S

2 |pdicated by a change in ship's heading.

(M.1871-5/A1-4.2.1) The reporting interval shall decrease to 2 s when the ‘station determines
that ft is the semaphore.

If thg autonomous mode requires a shorter reporting interval than the assigned mode, th¢ AlIS
shallluse the autonomous mode reporting interval.

When transmitting on a single channel, the reporting interval shall be maintained by doubling
the number of transmissions on the active channel.

Whenp NavStatus is "at anchor", "moored", "aground" or "undefined" and the vessel is mpving
fastef than 3 kn, BIIT ID 10 (see Table 3) shall be activated. The reporting interval shall pe in
accofdance with Table 2.

When NavStatus is under way and SO@&Vis less than 1 kn for more than 2 h, BIIT ID 10(shall
be g¢nerated.

6.5.3 Ship reporting capacity

(A3/4.2) The system shall be able to handle a minimum of 2 000 reports per minufe, to
adequately provide for allloperational scenarios envisioned.

However, the AIStmobile unit shall be capable of processing all messages on the VDL.

6.6 | Eventllog
(See|14.4)

(A3/6.3) A security mechanism shall be provided to detect disabling of the AIS and to
prevent unauthorised alteration of input or transmitted data. To protect the unauthorised
dissemination of data, the IMO guidelines (IMO Resolution MSC.43(64)) shall be followed.

Means shall be provided to automatically record all periods when the AIS installation is not
transmitting position reports according to required reporting interval as described in Table 2
for more than 15 min, for instance when the power is switched off, when the AIS is in silent
mode or not transmitting for other reasons.

The last 10 times when the equipment was non-functioning for more than 15 min shall be
recorded, in UTC time and duration, in a non-volatile event log. The recorded data shall be
displayed on the MKD and output on request using the TRL sentence. It shall not be possible
for the user to alter any information recorded in the event log.
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Transmission of position reports as a response to interrogation shall not be used as an
indicator of functioning.

Equipment which is not transmitting position report and static data autonomously shall be
considered as nonfunctioning.

6.7
(See

(A3/7)—The installation shall be operational within 2 min of switching on

NOTE|
IEC 6
IEC 6

6.8
(A3/8

elect|
from

6.9
(See

(A3/d
oper.

antemna system shall comply with the appropriate | TU-R Recommendations.

Addifionally, there shall be a low power_setting of 1 W which is automatically adopted

the i
This

Ther
of ap

6.10
(See

6.10.
6.10.

Permissible initialization period

14.6)

Sensors used with the AIS meet the requirements of their individual product standards (for ‘exan
108-1 for GPS which permits 30 min to operation when there is no valid almanac data “availay
108-2 for GLONASS).

Power supply

) The AIS and associated sensors shall be powered from the.'ship's main sour
rical energy. In addition, it shall be possible to operate the AIS and associated se
an alternative source of electrical energy.

Technical characteristics

14.7)

) The technical characteristics of the AIS such as variable transmitter output p
hting frequencies (dedicated internationally~and selected regionally), modulation,

essel type is a "tanker" and the NavStatus is "moored" and not moving faster than
s to facilitate low power operation when loading and unloading.

b shall be an indication to_the user when the low power setting is in operation and o
propriate TXT sentences to the PI.

Alerts and indjeations, fall-back arrangements

14.8)

1 Built-in test equipment

1.1 \_General

hple —
le, or

ce of
nsors

bwer,
and

when
3 kn.

utput

The

AIS Shall be equipped with BITT 1o Implement BITE. These (esSts shall run continuou

ly or

at appropriate intervals simultaneously with the standard functions of the equipment. These

tests

shall be run whenever software has been updated (see 5.3).

If any failure or malfunction is detected that will significantly reduce integrity or stop operation
of the AIS, an alert is initiated.

NOTE The expression "BIIT ID xx is activated" in the test subclauses means that the EUT enters the appropriate
active state. The expression "BIIT ID xx is inactivated" in the test subclauses means that the EUT enters the
appropriate inactive state, when the alert condition is rectified.

6.10.

1.2 Monitoring of functions and integrity

In case a failure is detected in one or more of the following functions or data, the system shall
react as given in Table 3.
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Table 3 — Required conditions for BIIT and reaction
of the system to the condition detected

BIIT ID Description text Reaction of the system to the condition detected

14 Active locating device Continue operation

6 General failure Stop transmission

1 Tx malfunction Stop transmission

3 Rx channel 1 malfunction Stop transmission on affected channel

4 Rx channel 2 malfunction Stop transmission on affected channel

26 NG position sensor I use Tontinue operation (refer to 1able 7, priority 7 anf
timestamp value 63)

2 VHF Antenna VSWR exceeds limit Continue operation

5 Rx Channel 70 malfunction Continue operation

7 UTC sync invalid Continue operation using indirect ©r semaphore
synchronisation

9 Internal/external GNSS position mismatch Continue operation

10 NavStatus incorrect Continue operation

11 Heading sensor offset Continue operatiop

25 External EPFS lost Continue operation (refer to Table 7)

29 No valid SOG information Continue operation using default data

30 No valid COG information Continuedoperation using default data

32 Heading lost/invalid Continue operation using default data?®

35 No valid ROT information Continue operation using default data?®

8 MKD connection lost Continue operation with DTE set to 1°

a hen so configured.

b Applicable if MKD is the only display.

BIIT |D 1 shall be activated when:

]
—

o the unit is not able~to transmit for technical reasons or missing or invalid MMSI.

BIIT ID 11 shalkbe activated when SOG is greater than 5 kn and the difference between

and HDT is greater than 45° for 5 min.

BIIT |ID’,44 shall be activated when an active locating device is received and sh

He integrity of the VDL- would be degraded by incorrect transmitter behaviour (for insf
i case of the Tx shutdown procedure has operated);

ance

COG

Il be

inact|vatéd when all active locating devices have been removed from target list. While BIIT ID

14 and related alert are active, they shall not be reactivated (i.e. shall not assume state
"Active, unacknowledged") owing to receipt of another active locating device.

The operator shall be provided with the option to enable or disable the “AlS location devices”
alert function. The default setting should be ‘enabled’. When the alert function is ‘disabled”,

the equipment shall not raise the BIIT ID 14 alert (the alert remains in state ‘normal’).

AIS shall release alerts based on the conditions detected by BITE as described in Table 4.
Classification, handling, presentation and reporting of alerts shall comply with requirements
stated in IEC 62923-1.
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Table 4 — Classification of required alerts

IEC 61993-2:2018 © IEC 2018

Required BAM alert instance
Alert Alert text Additional information Prio Cat Escal BIT ID
identifier (1st ALF) (2nd ALF)
3108 Locating device Check AIS targets w B w 14
3062 General fault Check AIS equipment w B w 6
3008 Transceiver fail Not transmitting, check AIS w B w 1
Not receiving, check AIS w B w 3,4
3015 Lost position Own ship position not transmitted W B w 26
3116 Impaired radio Reduced coverage (antenna VSWR) C B - 2
Ch1 inoperative, check AIS C B - 3
Ch2 inoperative, check AIS C B 5 4
DSC inoperative C B - 5
3113 Sync in fallback Check AIS for UTC time C B - 7
synchronisation
3003 Lost ext EPFS Check external position sensor c B - 25
3119 Missing COG Not transmitting COG C B - 30
Missing SOG Not transmitting SOG C B - 29
Missing Heading Not transmitting Heading C B - 32
Missing ROT Not transmitting Rate of Turn C B - 35
3013 Doubtful GNSS Int/Ext GNSS position mismatch C B - 9
Doubtful heading Difference with COG ‘exceeds limit C B - 11
3019 Wrong NavStatus Check NavStatus, setting C B - 10
3009 Lost MKD Cannot display safety related C B - 8
messages.

"Reciified, unacknowledged (U)Ystate is not required to be implemented by any of the alerts
required by this document.

When, at installation,/the' following sensors are not connected to the AIS, the corresponding
functjons of the equipment shall not raise alerts regarding this disengaged functionality:

xternal ERES lost;

badinglest/invalid;

e o
> O

b valid ROT information.

[ ]
=}

6.10.T.3  Legacy translation of alerts

AIS shall provide a function for translating BAM alerts to legacy ALR alarm states and further
output the translated alerts through Pl by using ALR sentences. Function for externally
acknowledging the translated alerts by using ACK sentences shall also be provided.

The BIIT ID as described in Table 4 shall be used as the unique alarm number of the ALR
sentence, and the text in "Description text" column as described in Table 3 shall be used to
populate the alarm's description text field in ALR sentence, prefixed by the characters "AIS: "
including the space.

The ALR sentence shall be output through PI upon occurrence of any active alert and
thereafter repeated every 30 s until the alert is rectified.
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When all alerts are in normal state, an empty ALR sentence ($AIALR,,,V,V,*hh<CR><LF>)
shall be output at 1 min intervals.

Table 5 describes the mapping to be used in the translation of alert states.

Table 5 — Mapping between BAM alert states and ALR alert states

Priority of BAM BAM alert state ALR alert state
alert State Description Flags? Description

Caution Normal \YAY, Inactive, unacknowledged
A Active AA Active, acknowledged

Warnping or Alert N Normal YA Inactive, unacknowleddged
Vv Active, unacknowledged AV Active, unacknowledged
S Active, silenced AA Until silence period endsP
A Active, acknowledged AA Active, ackhowledged
(0] Responsibility transferred AA Active(acknowledged
uc Rectified, unacknowledged YA Inactive, unacknowledged®

Q

2 ALR alert state flags
cknowledgement state).

in the order of appearance

in ALR sentence T(first is condition,

hen silence period ends, alert state is transitioned to "Active, unacknowledged".

¢ None of the alerts required by this document are required to usé,state Rectified, unacknowledged.

second is

Anngx D describes details of legacy ALR/ACK alert handling.

6.10/1.4 Alarm relay output

A normally closed (NC) earth free relady contact shall be provided as an independent

simple method for triggering an external alert.

The alarm relay shall be "activeVin case of power "off".

The

The

6.10. Status messages
6.102.1 General

If an

significant change in system operation occurs, but overall system operation i$

and

blarm relay shall bevactivated when any alert is in state "V", "Active, unacknowledped".
larm relay shall pe deactivated in all other alert states.

not

affectedy an indication is initiated. A TXT-sentence is used to indicate when such a significant

change in system operation occurs.

6.10.2.2

Using the TXT formatter

Status messages shall be IEC 61162-1 compliant "$AITXT"-sentences on the presentation
interface output port. Status messages do not activate the alarm relay and do not require an

acknowledgement.

The parameters of this sentence formatter, which shall be set in accordance with Table 6, are

as follows:

o text identifier, and

o text message.
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It shall be possible to monitor the current sensor status by means of a query sentence

$xxA

6.10.

The TXT-sentence, Text Identifier 036, shall be followed by the appropriate ACA sentence(s)

1Q, TXT.
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2.3 Channel management parameters changed

to report the affected AIS conditions.

The TXT and ACA sentence pair shall be transmitted only once when crossing the boundary

IEC 61993-2:2018 © IEC 2018

of the region, when the parameters in use are changed by a new command.

6.102.4 Monitoring sensor data status
Indicptions shall be given and the system shall react as given in Table 6.

Table 6 — Sensor status indications signalled using TXT sentence-formatter

Text Message Text Identifier Reaction of the system

AIS: gxternal DGNSS in use 021 Continue operation
AIS: gxternal GNSS in use 022 Continue operation
AIS: |nternal DGNSS in use (beacon) 023 Continue operation
AIS: |nternal DGNSS in use (Message 17) 024 Continue operation
AIS: |nternal GNSS in use 025 Continue operation
AIS: gxternal SOG/ COG in use 027 Continue operation
AIS: |nternal SOG/ COG in use 028 Continue operation
AlS: Heading valid 031 Continue operation
AIS: Rate of Turn Indicator in use 033 Continue operation
AIS: Pther ROT source in use 034 Continue operation
AlS: Channel management parameters changed 036 Continue operation
AIS: Low power tanker mode active 037 Continue operation
AIS: Low power tanker mode inactive 038 Continue operation
AIS: Dperating in assigned mode,by Message 16 040 Continue operation
from pase station 00MIDXXXX
AIS: Dperating in data link-management mode by 041 Continue operation
Messlfage 20 from base station(s) 00MIDXXXX]...]
AIS: Pperating in/channel management mode by 042 Continue operation
Messiage 22 fromybase station 00MIDXXXX on
chanpels YYXYXand ZZZZ
AIS: Dperating in group assignment mode by 043 Continue operation
Messlage 23 from base station 00MIDXXXX
AIS: Returned to default operations 044 Continue operation

6.10.

Priorities and affected position report data shall be as in Table 7.

2.5 Position sensor fallback conditions
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Table 7 — Position sensor fall-back conditions

Affected data in Message 1, 2, 3 >
Priority Position sensor status al’cocsuilt-iaocr'ly Time RAIM Position
flag stamp flag Latitude/Longitude
1 External DGNSS in use (corrected) ? 1 UTC-s 1/0* |Lat/Lon (external)
2 I1n7t)ernal DGNSS in use (corrected; Message 1 UTC-s 170* Lat/Lon (internal)
3 Internal DGNSS in use (corrected; beacon) ? 1 UTC-s 1/0* Lat/Lon (internal)
4 External GNSS in use (uncorrected) 0 UTC-s 1/0* |Lat/Lon (externpl)
5 Internal GNSS in use (uncorrected) 0 UTC-s 1/0* |Lat/Lon (ihterngl)
6 External position source other than GNSS 0 UTC-s 0 Lat/Lomy. (externgl)
7 Dead reckoning position (from the external 0 62 0 Lat/bon (dead-
EPFS in use) reckon)
Manual position input (from the external EPFS 61 Fat/Lon (manudl)
in use)
No position 63 not available =
91/181
a8 Applicable in all configurations (minimum requirement). See also 7.6.5.4.\
b Applicable only if (optionally) an internal beacon receiver is provided: IPRAIM available "1"; if not, defaul{ "0".

The
data

availability changes, the AIS shall automatically switch to the position source wit

highgst priority available after 5s when swiiching downwards or 30 s when swit
upwdrds. During this period, the latest valid-pdsition shall be used for reporting.

Whe
then

gene

h the external position source is used and both external and internal positions are
the external and internal positions shall be compared once per minute and an

betwgen the two GNSS antennas;for a period of 15 min.

If thg valid position does not have a timestamp (time stamp not available = 60), transm
positlon report with time-stamp set to 60.

Onc

wher

desc

hangeover froni-one status to another, a new Message 5 shall be transmitted immed

ribed in Table 6 shall be output to the presentation interface.

If RAIM,‘is' available (indicated by a valid GBS sentence or equivalent information)
positjon*accuracy flag shall be evaluated using Table 8.

AIS shall automatically select the position source with the highest priority available. If

h the
ching

valid,
alert

rated if the difference between the two positions is greater than 100 m + disfance

t the

ately

the reference point for the reported position has changed, and a "TXT" sentenge as

the
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Table 8 — Use of accuracy (PA) flag

2018

Accuracy status from RAIM RAIM flag Differential Resulting value of position

(for 95 % of position fixes) correction accuracy (PA) flag

status

No RAIM process available 0 Unknown 0 =low (> 10 m)

No RAIM process available 0 Uncorrected 0 =low (> 10 m)
Expected error is < 10 m 1 1 = high <10 m)
Expected erroris > 10 m 1 0 =low (> 10 m)

No RAIM pracess availahle 0 Corrected 4—=hrigh—{<—40-rm)
Expected erroris <10 m 1 1 = high (£ 10 m)
Expected erroris > 10 m 1 0 =low (>10'm)

The
sente
accu
is ca
longi

The
posit

6.10.
S0G

recei
to di

6.10.
The

in Taple 9.

ROT

connected GNSS receiver indicates the availability of a RAIM process by a valid
nce of IEC 61162-1. In this case, the RAIM-flag shall be set’to "1". The po
racy threshold for evaluation of the RAIM information is 10 m. The RAIM expected
culated based on the GBS parameters "expected error in latitude" and "expected er
ude" using the following formula:

Expected RAIM error = \/(expected error in Iatitude)2 +(expected error in Iongitude)2

mode indicator in the position sentences of\NEC 61162-1 received from the conng
on sensor indicates the correction status.

2.6 SOG/COG sensor fall-back conditions

COG information from the internalFGNSS receiver shall be used, if this internal G

erent points on the ship.

2.7 ROT sensor fall-back conditions

A\IS shall automatically select the ROT source with the highest priority available as

data shall’'not be derived from COG information

GBS
sition
error
For in

bcted

NSS

er is in use as a position souree. This is to avoid transmission of information refergnced

jiven
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Table 9 — ROT sensor fallback conditions

Affected data in Message 1, 2, 3 =

Priority Position sensor status Contents of ROT field

1 Rate of turn indicator in use @ 0...+126 = turning right at up to 708°/min or higher;
0...-126 = turning left at up to 708°/min or higher.

Values between 0° and 708°/min shall be coded by
ROT,,s = 4,733 V(ROT

where ROT__ . is the rate of turn as input by the external rate

of turn indicator (TI).

° .
Sensor) /min

Values of 709°/min and above shall be cut to 708°/min.

2 Other ROT source in use ° +127 = turning right at more than 5°/30 s (no Tl available)

—-127 = turning left at more than 5°/30 s (no Tl available)

3 No valid ROT information available -128 (80 hex) indicates no turn information-available (defapult)

a8 Rpte of turn indicator according to IMO A.526(13); determined by talker ID. See also 7.6.5.4.1.

.¢. based on HDG information.

6.11| Display, input and output
(See|14.9)

6.11/1 Minimum keyboard and display (MKD)

The MKD is an essential part of the AIS and it¢niay be remote. If the MKD is remote, then a
facilify shall be provided to ensure the integrity,of the link using a HBT sentence.

This | document describes the combination of AIS transceiver and MKD. Only tested
combinations of specific transponders©and specific remote or integrated MKDs fulfil the
requirements set in this document.

The MKD is a display and mandal input device to allow the following functions.

Manual input of voyage related and static ship data, control of AlIS and data selection| The
nmethod of enteringtthe navigational status and voyage related data shall be rdadily
ajailable to the pperator. It shall not be possible to input the Navigational status 14 bly the
Class A AIS station. It shall be possible to enter all other navigational statuses incliding
Rose undefined or reserved for future use. If no unique definition is associated tp the
blue, at least the value shall be displayed on the MKD.

KD_shall provide user guidance for setting dimension extension values when NavSgtatus
Set as TZ. MAD shall proviae user guiaance TOr seuing NavStatus other thant2when all
extension dimension values are set as zero and NavStatus is 12.

t
v
e An indication shall be provided at MKD if all dimension values are set as zero.
M
[

e All values (from 0 to 255) of ship and cargo type shall be accessible via the MKD. If no
definition is associated to the value, at least the value shall be displayed on the MKD.

e Input and initiation of the transmission of safety related messages and optionally text
messages. If the addressed station of an addressed message indicates that it cannot
display the message (DTE flag), the MKD shall indicate that the message may not be
displayed at the recipient. MKD shall not accept input of more characters than can be
transmitted in a 3 slot message.

o Display of own ship transmitted static, dynamic and voyage related data.
o Display a minimum of 200 targets.

e Display at least three (3) lines of target data. Each line to display at least the name of the
station, time elapsed, bearing, range of the last position report received. Horizontal
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scrolling of bearing and range and time elapsed is not allowed. The title of display data
shall be visible.

o Display of status information and display of alert information in accordance with IMO
MSC.302(87).

e Display of all configuration parameters without need of entering a password.

All  characters, except trailing @ signs, shall be displayed (see Table 47 of
ITU-R M.1371-5:2014).

By default, the target list is auto-sorted in ascending range. All active locating devices shall
be disptayed-imasctending Tangeabove other targets:

The fime out value for target display, other than locating devices, shall be 7 min{for dctive
locat|ng device, the time out value shall be 18 min. The time out value for storfing the $tatic
targdt data shall be 18 min.

It mgy be possible to filter the presentation of AIS targets (for example] by target range,
CPAITCPA or AIS target class A/B, AIS AtoN, etc.). If additional filtering or grouping is
suppprted, the manufacturer should document this functionalitynas an option. If digplay
equipment provides facilities for the calculation of CPA/TCPACthen the facilities should
comply with the relevant clauses of IEC 62388. If a filter is applied, then there shall be aclear
and permanent or persistent indication for the application, as'@ppropriate. The filter critefia in
use ghall be readily available to the user (i.e. range, CPA/TCPA, class).

It shall not be possible to remove individual AIS targets/from the presentation.

The [active locating devices shall be displayed-Yon the top of the target list. The tgsting
(inclyding type approval testing) of a locating.device should not be displayed or output oh the
Pl ddring normal operation; however the AIS'should have the capability to display and output
on the PI the locating devices in test made during periodical testing of own ship's lodating
devides.

The active and testing locating devices are identified according to Table 10 to Table 12.

Table 10 —‘ldentification of locating devices when active

AIS-SART MOB-AIS EPIRB-AIS
Identity range 970010000 to 970999999 | 972010000 to 972999999 | 974010000 to 974999999
Nav$tatus of Message 1 14 14 14
Namg in the target list AIS SART MOB AIS EPIRB AIS
BIIT|ID 14 14 14

Table 11 — Identification of locating devices when in test mode

AIS-SART MOB-AIS EPIRB-AIS
Identity range 970010000 to 970999999 | 972010000 to 972999999 | 974010000 to 974999999
NavStatus of Message 1 15 15 15
Name in the target list SART TEST MOB TEST EPIRB TEST
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Table 12 — Identification of locating devices for type approval testing

AIS-SART MOB-AIS EPIRB-AIS
Identity range 970000000 to 970009999 | 972000000 to 972009999 | 974000000 to 974009999

NavStatus and name in Message 1 is identical to Table 10 and Table 11.

The DTE flag (refer to Recommendation ITU-R M.1371-5/A8-3.3) shall only be set to "1" when
there is no means of displaying received text messages. External equipment indicates the
availability of a remote MKD functionality by a HBT sentence sent every 30 s. If an SSD

senttnte—mpﬁwdﬁw—ﬁ%mm—mmkwgeﬁwrmﬁﬁw—m:e to
defing if the external equipment is able to display text messages.

Tablg¢ 13 describes the messages or target information derived from received messageg that
shou|d be displayed on the MKD.
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Table 13 — Message display on MKD

Message type

Information content

Remark

All messages below

MMSI

Message 1, 2, 3

Position report

Position (Lat, Lon, Range, Bearing)

Time in minutes since last position report was
received (0-19)

The name of locating device shall show according
to Table 10, Table 11 and Table 12 as
appropriate, followed by the MMSI.

In graphical display by position

PA-ftag, RATVM time—stamp; descriptiomof position
quality as derived from Table 14

Navigational status

Messlage 5 Name of ship

Stati¢ data

Messjage 4 Position (Lat, Lon, Range, Bearing) In graphical display by position. May
) ) ) ) ) . be filtered_ ih’ar out (and filtering

Base|station report Time in minutes since last position report was

received

Name shall show "BS:MMSI" unless the name is
derived from a Message 24a

PA-flag, RAIM, description of position quality as
derived from Table 14

indicated)

Messjage 9

pircraft position

Position (Lat, Lon, Range, Bearing, Altitude)

Time in minutes since last position repart was

In graphical display by position. ]
range to SAR air craft should be
dimensional calculation. May be

[he
by 2-

reporft received filtered in or out (and filtering
Name shall show "SAR:MMSI" unl&ss'the name is | indicated)
derived from a Message 24a or Message 5
PA-flag, RAIM, time stamp,description of position
quality as derived from Table 14
Messfage 11 The result of the communication test should be The indication of the result shoulf be
displayed. automatically removed not later than
30s
Message 12, 14 Text content
Safety related text

messfage

Messhage 18, 19

Pasition (Lat, Lon, Range, Bearing)

Time in minutes since last position report was
received

PA-flag, RAIM, time stamp, description of position
quality as derived from Table 14

In graphical display by position.

May be filtered in or out (and filtgring

indicated)

Messjage 194/ 24a
Clas

Name of ship

B 'r_\ncifinn and

static report

Message 21

Aid to navigation
report

Name of Aids to Navigation

Time in minutes since last position report was
received

Position (Lat, Lon, Range, Bearing)

PA-flag, RAIM, time stamp, description of position
quality as derived from Table 14

Off-position flag
Type of AtoN (ITU-R M.1371-5 Table 74)
Virtual AtoN flag

Name plus indication it is an AtoN

In graphical display by position

May be filtered in or out (and filtering

indicated)
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Table 14 — Position quality

Description Criteria
No position Latitude = 91° or longitude = 181° or time stamp = 63
Manual position Time stamp = 61
Dead reckoning position Time stamp = 62

Outdated position > 200 m

Predicted distance (from SOG and time elapsed) > 200 m

Position > 10 m PA =0 and RAIM =0
Position with RAIM > 10 m PA =0 and RAIM = 1
Positjlon < 10 m PA =1 and RAIM =0
Positjon with RAIM < 10 m PA =1 and RAIM =1
Valid|position with no time stamp Time stamp = 60

NOTE Detailed information about the quality of position is displayed in a sub-page.

6.11)2 Communication test

The
add

It s

proppse a target and allow the user to confirm this target or select an alternate Class A t3
A different target shall be suggested if the test fails.

It shall also be possible to initiate the commumication test via the presentation interface
using an AIR sentence (indicating Messagé.11 in the "Message ID" field). In response t

AIR

Upor] reception of a Message 10, the)AlS unit shall respond with a Message 11.

The fesult of the communication test shall be displayed. The operation manual shall pr
nce on use of this feature such that the selected addressed target is at a suitable range,
for example between 15 NM and 25 NM.

guida

6.11.3 Alerts and\status information
6.11)3.1 Alerts

The following alerts shall be indicated and displayed on request:

AIS shall have a means of testing communication ovet_the VDL by transmittin
ressed Message 10 and verifying the response of the addressed station, Message 11

hpll be possible to initiate the communication test manually by MKD. The MKD

gsentence, the AIS unit shall transmit-a*Message 10.

g an

shall
rget.

input
O the

bvide

ap afesult of the built-in integrity test (BIIT see 6.10.1);

reception of Message 1 NavStatus 14. Once acknowledged, the alert will not be re-
activated again if a new message is received. The acknowledgement shall stay in effect

until alert is removed due to time out.

A means to acknowledge alerts shall be provided in accordance with IMO MSC.302(87).

6.11.3.2 Status information

The following status information shall be indicated and the information contents displayed on
request:

indications as a result of the built-in integrity test (BIIT, see 6.10.1);

sensor status information as provided by the TXT and alert sentences;


https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

- 34 - IEC 61993-2:2018 © IEC 2018

e received safety related Message 14;

e received long-range interrogations;

e manual confirmation of long-range interrogation if in manual mode;

e AIS operation not in default due to base station control message as indicated by TXT
sentence.

6.11.3.3 Indication, display and storage of received Message 12 and Message 14

At least the 20 most recently received Message 12 and the 20 most recently received
Message 14 shall be available for display on request. Indication of unread safety related
mesgages shall be provided.

The ¢ontent of the most recently received Message 12 shall be displayed foremost/until|read
by the user.

In addition, it shall be possible to select up to 20 messages that shall .be retained and
displayed on request until deleted. Retention of these messages mithout power i§ not
required.

Safely related messages having identical source and content shall-replace existing mesgages
that fhey duplicate.

6.114 Data protection

The following data shall be protected from unauthorised modification either by MKD qgr PI-
sentgnces (for example by password):

¢ MMSI;

o call sign;

e npme of ship;
e |MO number;

e d|mension/reference for position;

interface configuration;
e phassword(s);
e pfe-shared key for,SSA-sentence;

o Message 27 tx\channels.

Othef data,if.protected, should not be protected by the same password level.

If the-dEPV or SSD configuration sentences are used, a preceding valid authentication
sentence—statt-beprovided—mptementatiomrof - SSA=sentence s mmandatory—SPW-=sentence
may be used on serial ports only to provide backwards compatibility. MD5 signature
calculation method with signature length of 32 HEX characters as received in SSA-sentence
shall be implemented.

The pre-shared key associated with SSA sentence and the password associated with SPW
sentence or used on MKD shall not be displayed on the MKD and shall not be output on query
for EPV sentence. The pre-shared key for SSA sentence shall be input by proprietary means.

6.11.5 Distance calculation

The AIS shall use the equations in Annex E to calculate all distances including range to other
AIS stations and regional areas.
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6.12 Protection from invalid controls

The AIS shall not accept the control commands sent from stations with invalid base station

MMSI. Before accepting and processing the Messages 4, 16, 17, 20, 22 and 23, the AIS

shall

check the MMSI of the transmitting station. A valid base station MMSI is defined as
"00xyyyyyy" where x is between 2 and 7. The unit shall only accept and process received

commands with a valid base station MMSI. See Annex C.

7 Technical requirements

71 General

(M.1871-5/A2-1.1) This clause covers layers 1 to 4 (Physical Layer, Link Layer\Ne
Layel, Transport Layer) of the Open System Interconnection (OSI) model.

Figune 1 illustrates the layer model of an AIS station (Physical Layer to TraAsport Layer
the layers of the applications (Session Layer to Application Layer).

Application
Layer Q
«\
O\
PresentationQ<<
Layer\Q
R
Qz\
ion
$ Layer
R\
xO
| C\)J: Transport
)\\ Layer
Network
Layer
CHANNEL 1 CHANNEL 2
Link Layer LME Link Layer LME
Link Layer DLS Link Layer DLS
Physical Layer Physical Layer
Rx1 Tx1/2 Rx 2

IEC

Figure 1 — OSI layer model

7.2 Physical layer
(See Clause 15)

work

and
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7.21 General

(M.1371-5/A2-2) The Physical layer is responsible for the transfer of a bit-stream from an
originator out, on to the data link.

The Physical layer shall be designed in accordance with Recommendation
ITU-R M.1371-5/A2-2.

7.2.2 Transmitter parameters

Transmitter parameters shall be as given in Table 15.

Table 15 — Transmitter parameters

Transmitter parameters Requirement Condition
Freqpency error + 500 Hz normal + 1 000 Hz extreme
Carrfer power (Pss) 41 dBm high power setting + 1,5 dB normal and
30 dBm  low power setting + 3)dB extreme, conductéd
Modulation spectrum -25 dBc Afc < £ 10 kHz
-70 dBc slotted transmission
+ 25 kHz < Af < + 62,5 kHz
Modtilation accuracy 1740 £ 175 Hz normal + 350 Hz extreme Test signal 0101...
2 400 + 240 Hz normal + 480 Hz extfeme Test signal 00001111...
Powegr versus time Transmission delay: 0's See Figure 2 and Table 16
chargcteristics ) . .
Ramp up time: 833 us Nominal 1 time slot

transmission
Ramp down time: 833"us

Transmission duration: < 26 624 us

Spurfous emissions -36 dBm 9 kHz ... 1 GHz
-30 dBm 1 GHz ... 4 GHz

\3
+1,5dB |o_ o __C_____ & / /
= T I N
-“1dB | T N ’ ’
-3dp f---<5o A
1
/ :
< 1
h 1
1
1
1
1
:
1
~50dB |~------=- e meeceeoo P
H | 1 1
M | 1 1
1 T T
Tt |TB2 Te, TFi Tal
1 1
! : | |
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1 1 1
1 1 1
1 1

R 4| o=

Figure 2 — Power versus time characteristics

IEC
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Table 16 — Power versus time characteristics

Reference Bit Time Definition
Ty 0 0 ms Start of transmission slot. Power shall NOT exceed
—-50 dBc (ref. P, ) before T,
TA Oto6 0 to 0,625 ms Power exceeds —50 dB of PSs
B Tay 6 0,625 ms Power shall be within +1,5 or -3 dB of P_
Tgo 8 0,833 ms Power shall be within +1,5 or -1 dB of P, (start of training
sequence
Te (includes 233 24,271ms Power shall remain within +1,5 or =1 dB of P__ during the
1 stuffing bit) period Ty, to T,
Te (ipcludes 1 241 25,104 ms Power shall be =50 dBc (ref. P, a) and stay belowthis
stuffing bit)
Ts 256 26,667 ms Start of next transmission time period
7.2.3 Receiver parameters

Recediver parameters shall be as given in Table 17.

Table 17 — Receiver parameters

Requirement
Receiver parameters Result in Wanted signal Unwanted signal($)
PER
Sensitivity 20 % =107 dBm normal
-104 dBm normal at
+ 500 Hz offset
-101 dBm extreme
Error|at high input levels 1% -7 dBm and -77 dBm -
Co-channel rejection 20 % -104 dBm -114 dBm nominal
-104 dBm -114 dBm at + 1 kHz
offset
Adjagent channel selectivity 20 % -104 dBm -34 dBm normal
-98 dBm extreme -38 dBm extreme
Spurious response «ejection 20 % -104 dBm -34 dBm
Internodulation-reésponse rejection and 20 % =101 dBm -27 dBm (< 5 MHz)
blocking
-15 dBm (> 5 MHz)
Spurjois’emissions -57 dBm 9 kHz ... 1 GHz
-47 dBm 1 GHz ... 4 GHz

7.3 Link layer

(See Clause 16)

7.3.1 General

(M.1371-5/A2-3)

The Link layer specifies how data shall be packaged in order to apply error

detection and correction to the data transfer. The Link layer is divided into three (3) sublayers.
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7.3.2 Link sublayer 1: Medium Access Control (MAC)

(M.1371-5/A2-3.1) The MAC sublayer provides a method for granting access to the

2018

data

transfer medium, i.e. the VHF data link. The method used shall be a Time Division Multiple

Access (TDMA) scheme using a common time reference.

The Medium Access Control sublayer shall be designed in accordance with Recommend
ITU-R M.1371-5/A2-3.1.

7.3.3 Link sublayer 2: Data Link Service (DLS)

ation

(M.1871-5/AZ-3.Z) The DLS sublayer provides methods for:

1) ta link activation and release;
2) ta transfer; or
3) efror detection and control.

The |Data Link Service sublayer shall be designed in accordance with" Recommend
ITU-R M.1371-5/A2-3.2.

Repdated messages and Class B CS messages shall not be used in the ing
synchronisation process.

7.3. Link sublayer 3 — Link Management Entity (LME)
7.3.41 General

(M.1871-5/A2-3.3) The LME controls the operéation of the DLS, MAC and the physical la)

The Link Management Entity sublayer shall be designed in accordance with Recommend
ITU-R M.1371-5/A2-3.3.

Link publayer 3 includes definitionx0of VDL-messages. Table 18 shows the VDL messages
shall|be used by a Class A shipporne mobile AIS device.

ation

lirect

er.

ation

that
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Table 18 — Use of VDL messages

Msg. Name of message M.1371-5 | R/P (0] T Remark
No. Ref.
0 Undefined None Yes | Yes No | Reserved for future use
1 Position report A8-3.1 Yes | Yes | Yes [For alocating device according to Table 11,
(scheduled) the Message 1 should only be sent to the Pl in
special locating device test mode
2 Position report A8-3.1 Yes | Yes | Yes
(assigned)
3 Pasition repart (when A8-3 1 Yes Yes Yes
interrogated)
4 Base station report A8-3.2 Yes | Yes No
()
5 Static and voyage A8-3.3 Yes | Yes | Yes
related data
6 Addressed binary A8-3.4 Yes | Yes | Yes [ (1) Only if addressed to'own station
message (1)
7 Binary acknowledge A8-3.5 Yes INF | Yes [(2) An ABK Pl message shall be sent to the PI
(2) in any case
8 Binary broadcast A8-3.6 Yes | Yes | Yes
message
9 Standard SAR aircraft A8-3.7 Yes | Yes No
position report
10 UTC and date inquiry A8-3.8 Yes INF | Yes
11 UTC/ date response A8-3.9 Yes INF | Yes
12| | Addressed safety A8-3.10 Yes | Yes, |'Yes |(3) Only if addressed to own station
related message (3)
13 Safety related A8-3.11 Yes INF | Yes |(4) An ABK Pl message shall be sent to the PI
acknowledge (4) in any case
14 Safety related A8-3.12 Yes | Yes | Yes [For alocating device according to Table 1/,
broadcast message the Message 14 should only be sent to thg Pl
in special locating device test mode
15 Interrogation A823.13 Yes INF | Yes [ Class A shipborne mobile station shall onl
interrogate for Message 3, 4, 5, 9, 18, 19,21
and 24
Slot offset shall be set to 0 and shall respgnd
for interrogations for Messages 3, 5 and 2#B
only
16 Assigned/mode A8-3.14 Yes INF No [ (5) Class-A AIS shall receive and process |only
command if the message is sent from the station wit
®) valid base station MMSI
17 DGNSS A8-3.15 Yes INF No [ (6) Only if internal GNSS receiver is capable of
(5,6)| (7) processing DGNSS corrections or Pl contdins
an DGONSS antniit nart
ar-BDGN tHpt-port
(7) On other ports of the PI: INF
18 Standard Class B A8-3.16 Yes | Yes No
equipment position
report
19 Extended Class B A8-3.17 Yes | Yes No
equipment position
report
20 Data link management | A8-3.18 Yes INF No
message (5)
21 Aids-to-Navigation A8-3.19 Yes | Yes No
report
22 Channel management A8-3.20 Yes INF No

message

(5)
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Msg. Name of message M.1371-5 | R/P (0] T Remark
No. Ref.
23 Group assignment A8-3.21 Yes | Yes No
command (5)
24 Static data report A8-3.22 Yes | Yes | Yes | Class A shipborne mobile station shall send
) out Message 24B within 12 min after start up
(single slot, two parts) and every 24 h thereafter.
25 Single slot binary A8-3.23 Yes | Yes | Yes [(8) Only if broadcast or addressed to own
message (8) (9) | station
(9) Use ABM or BBM sentence indicating
Message 25/70 in message ID field to initiate
26 Multiple slot binary A8-3.24 Yes | Yes | Yes |(10) Only if broadcast or addressed to.owrn
message with (10) | (11) [ station
CommState L NCE L
(11) Use ABM or BBM sentence indicating
Message 26/71 in message ID)field to initipte
27 Long-range AIS A8-3.25 No No Yes | Transmit on dedicated chanhnels (not AIS 1 and
broadcast message AIS 2).
28 tq | Undefined None INF INF No | Reserved for future-use
63
Key
R/P 1+ Receive and process internally, e.g. prepare for output via Pl, actdpon the received information, anfl use
the received information internally.
O 1 Output message content via Pl using Pl VDM messages
T 4 Transmission by own station: "Yes" = required; "No" = shallynot be transmitted
INF + VDL message will be output via Pl using a Pl VDMsmessage for information only. This function may be
suppressed by configuration setting.

For Nlessages 6, 8, 12, 14, 25 and 26, own. transmissions shall not exceed the total numh
slots|in a frame with a maximum number of consecutive slots per message as defin
Recdmmendation ITU-R M.1371. If the encapsulated data (binary data or safety related

er of
ed in
text)

provided by the ABM or BBM sentences is not byte aligned, the binary data or safety refated

text within the transmitted Messages shall be padded with bits having value zero to the

byte poundary.

For Message 15, own.transmissions shall not exceed a total of 5 messages in a fran
either case is exceeded, the AIS shall generate an ABK warning sentence. Message 15
only pe transmitted in response to the AIR sentence received via the Pl or if interrogati

initiafed manually;on the MKD.

7.3.4.2

Clas$ ‘ACAIS shall process assignment commands in accordance with Recommendation |

Response to assignment commands (Messages 16 and 23)

next

ne. If
shall
on is

rU-R

M.1377T only if the commands are sent from stations with valid base station MMSI.

An assignment command received by Message 16 or Message 23, with a reporting interval
shorter than or equal to the autonomous reporting interval, shall be processed and the
reporting interval defined by the assignment command be used.

An assignment command received by Message 16 or Message 23 with a reporting interval
longer than the autonomous reporting interval shall be ignored.

A group assignment by Message 23 shall not apply to Class A mobile stations with NavStatus
"moored" and "at anchor" and not moving faster than 3 kn except when the station type is 10
(see 8.3).
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7.4 Network layer

(See Clause 17)

7.41 General
(M.1371-5/A2-4) The network layer shall be used for:

1) establishing and maintaining channel connections;

2) management of priority assignments of messages;

3) distribution of transmission ,nar‘kpfc between channels:

4) data link congestion resolution.

The | network layer shall be designed in accordance with Recommendation
ITU-R M.1371-5/A2-4.

7.4.2 Management of regional operating settings

All sfored regional operating settings shall be time/date-tagged andnthey should be tagged
with [information by what input means this regional operating sefting was received (TDMA
Mesgage 22, DSC telecommand, Manual input via MKD, ACA sentence input via presenfation
interface). It shall be possible to obtain an ACA sentence{giving the current stored |area
settings by means of a query sentence $xxAIQ,ACA. The tesponse shall be ACA and ACS.

The AIS shall constantly check if the nearest boundary, ‘of the regional operating area of any
storeld regional operating setting is more than 500 NM away from the current position of own
statign, or if any stored regional operating setting.was older than 24 h. The age of the|area
settinjg is the time since the area setting has been applied the last time by Message 22,|DSC
command, MKD or ACA input. The "time of ip:tise change" provided by ACA output cannpt be
used| for this purpose. Any stored regionalvoperating setting which fulfils any one of {hese
condjtions shall be erased from the memory.

The fegional operating settings set\shall be handled as a whole, i.e. a change requestgd for
any parameter of the regional~eperating settings shall be interpreted as a new redional
ating setting. However,\in“case that the narrow bandwidth (12,5 kHz) operation is

the user requésts to manually input a regional operating setting via the MKD| the
regional operating settings in use, which may be the default operating settings, shdll be

or in| full. The/AlS shall ensure that a regional operating area is always input and that it
confgrms~ to the rules for regional operating areas laid out in Recommendation
M 1371-5/A2-4.1. After completion of inpu g seftings

j erto-confirm-a-sece , be-stored

The AIS shall not accept, i.e. shall ignore, any new regional operating setting which includes
a regional operating area, which does not conform to the rules for regional operating areas
laid out in Recommendation ITU-R M.1371-5/A2-4.1. The area size calculation shall be in
accordance with Annex E.

The AIS shall not accept a new regional operation setting if the distance to the base station is
more than 120 NM or if no Message 4 is received from the base station.

The AIS shall not accept a new regional operating setting, which was input to it via the
presentation interface, if the regional operating area of this new regional operating setting
partly or totally overlaps or matches the regional operating area of any of the stored regional


https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

—-42 - IEC 61993-2:2018 © |IEC

2018

operating settings, which were received from a base station either by Message 22 or by DSC

telec

ommand within the last two hours.

If Class-A station has received Message 22 with MMSI addressed to own station, it shall not

acce

pt Message 23 and Message 22 addressed to an area for 10 min.

A Message 22 addressed to own station or a DSC telecommand not including the co-
ordinates of the corner points shall be accepted only if the AIS is in a region defined by one of
the stored regional operating settings. In this case, the set of regional operating settings shall
be composed by combining the received parameters with the regional operating area in use.

If th

or in[total or matches the regional operating areas of one or more older regionalyoper
settings, this or these older regional operating settings shall be erased from the meémory
regiojnal operating area of the new, accepted regional operating setting may bé neighbo

tightl
not |

Subsequently, the AIS shall store a new, accepted regional operating setting in one

mem
mem
acce

NOTE|

No ni

regional operating area of the new, accepted regional operating setting overlaps_in part

and may thus have the same boundaries as older regional operating settings. This
ad to the erasure of the older regional operating settings.

pry location of the eight memories for regional operating settings. If there is no
bry location, the most distant regional operating setting shall be replaced by the
pted one.

The distance to a regional operating setting is the distance to the’nearest boundary.

eans other than defined herein shall be allowed te clear any or all of the stored reg

ating

The
uring
shall

free
free
new,

ional
tored

regional operating settings by a manual input via.the MKD or by an input via the presenfation

inter

Whe

7.5
(See

(M.1

1) ¢
2) s
3) in
The

opegIting settings. In particular, it shall not be possible to solely clear any or all of the s

ace without inputting a new regional operating setting.

Transport layer

Clause 18)

B71-5/A2-5) The transport layer shall be responsible for:

pnverting data.into transmission packets of correct size;
cquencing<of data packets;
terfaging protocol to upper layers.

h the ship goes outside the regional area, the AIS shall revert all the parameters to
defadlt.

transport layer shall be designed in accordance with Recommend

ation

ITU-R M 137 T-57AZ-5.

7.6
(See

7.6.1

(M.1371-5/A2-5.4)

Presentation interface

Clause 19)

General

Data, which is to be transmitted by the AIS device, shall be input via the

presentation interface. Data, which is received by the AIS device, shall be output through the
presentation interface.
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Class A shipborne mobile equipment shall provide a two-way interface for

equipment which provides for long-range communications. The interface shall comply with the
following.

The interface between the transport layer and higher layers shall be performed by the
presentation interface. The presentation interface of the AIS shall comprise the data ports
listed in Table 19 (also see Annex B).

Table 19 — Presentation interface access

General function

Mechanism

Automatic input of sensor data IEC 61162-2 input ports, also configurable as
) . ) IEC 61162-1 input ports — minimum 3 ports requirgd
(sengor data input from shipboard equipment)
Additional IEC input port may be provided
High|speed input/output ports (including pilot port) IEC 61162-2 paired input and output ports — minimum
2 ports required
(opefator controlled commands and data input; AIS P 4
VHF|Data Link (VDL) data; and AIS equipment status) | The long-range communications port may be
configured as an additionalcpresentation interface |(PI)
port if it is not needed for(long-range communicatipn in
the current installation
Long-range communications IEC 61162-2 paired input and output port
BIIT falert relay output Isolated normally~elosed (NC) contact circuit
7.6.2 Automatic input of sensor data
7.6.2(1 Required ports
A minimum of three input ports shall be proyvided. An additional IEC 61162-450 input porf may
be provided. Each port shall meet the requirements of IEC 61162-2 and be capable of being
recomfigured according to IEC 61162-1,
7.6.2(2 Interface connector
The manufacturer shall specifynthe connector and pin assignments for these ports.
7.6.2.3 Format of sensor data
The [sensor data, shall be provided using the formats described in IEC 61162-1. As a
minimum, the required IEC 61162-1 sentences listed in Table 20 shall be received| and

procgssed by-an-AlS unit. Details for these sentences are contained in IEC 61162-1.
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Table 20 — IEC 61162-1 sensor sentences

2018

Data IEC 61162-1 sentences

Reference datum DTM

Positioning system: GNS, RMC

Time of position

Latitude/Longitude

Position accuracy

Speed over ground (SOG) RMC, VBW, VTG

Couflse over ground (COG) RMC, VBW, VTG

Heading HDT, THS

RAINI indicator GBS

Rate| of turn (ROT) ROT

NOTE Additional optional digital interface network IEC 61162-3 parameter group numbers equivalent t¢ the

specjfied network IEC 61162-1 sentences are described for information in Annex H.
The AIS shall use the DTM sentence to automatically confirmi that the position informfation
provided for transmission is in the WGS 84 datum.
The feception of periodic GBS sentences, containing{values for the parameters "expg¢cted
error|in latitude" and "expected error in longitude" shall be used to indicate with the "RAIM
flag" [that the position sensor is operating with a RAIN process in use.

Each
equif

are the specified input sentences assigned to specific equipment. AIS shall be capal

acce

A mgchanism shall be implemented to avoid data mismatch or duplicate inputs if mu

sens
mecH

7.6.3

7.6.3.

A mijnimum ,of<two input/output ports shall be provided, a primary input/output po

conn
input
shall

ment. The external sensor equipmentsis neither assigned to specific AIS input port

pting these specified sentences at.each of the input ports.

br data for the same parameter is received by different sentences and/or ports.
anism shall be documented in a manufacturer's installation manual.

High-speed input/output ports
1 Required-ports
ection ~0of’ on board control equipment, ECDIS, radar, etc., and a pilot/auX

output port for connection of ship's pilot equipment, service equipment, etc. Each
meet the requirements of IEC 61162-2. An additional |IEC 61162-450 port ma

of the data items listed in Table 20 may be produced by various connected sensor

5 nor
le of

Itiple
The

t for
iliary
port
y be

provi

(|
cu.

Both input ports shall be functionally equivalent and shall be capable of receiving the data
formats defined in Table 21.

Both output ports shall be functionally equivalent and shall be capable of simultaneously

trans

7.6.3
If the

mitting the data formats defined in Table 22.
.2 Interface connector
pilot plug is provided, it shall be configured as follows.

AMP/Receptacle (square flanged (-1) or free-hanging (-2)), shell size 11, 9-pin.
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Std. Sex 206486-1/2 or equivalent with the following terminations:

Tx A is connected to Pin 1;
Tx B is connected to Pin 4;
Rx A is connected to Pin 5;
Rx B is connected to Pin 6;
Shield is connected to Pin 9.

The manufacturer shall specify the connections for the remaining ports.

7.6.3.3 Input data and formats

The AIS shall as a minimum be able to receive and process the input data shown in{Table 21.
The Hetails of these sentences are contained in IEC 61162-1 and in Annex E for senfence
SSA| The manufacturer's proprietary data may also be entered using these highrspeed pgrts.
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Table 21 — AIS high-speed input data and formats

Data

IEC 61162-1 sentences

Normal access — Parameter entry

Voyage information: VSD®

Vessel type and cargo category

Navigational status

Draught, max. actual static

Destination

ETA|date and time

Regipnal application flags

Statipn information S8D

Vesdel name

Call pign

Antepna location, length and beam®

Command for equipment property value EPV

Secyrity password sentence SPwWP

Sender Signature Authentication SSAd

Initiate VHF data-link broadcasts

Safefy messages ABM

Handshake to acknowledge received safety message by a remoteMVIKD BBM
ABK

Binafy messages ABM
BBM

Interfogation message AIR

AIS equipment — Parameter entry

AIS YHF channel selection ACA?

AIS YHF power setting

AIS YHF channel bandwidth

Tranpmit/Receive mode control

BIIT and alert handling input
Heartbeat from remote MKD and for responsibility transfer HBT
Alerf commands ACN, ACK
LR acknowledge
Mangak kR acknowledge LRF
a

1

The ATS requires that information In the longitude and latitude fields of the ACA sentence Is truncatied to

/10 min.

b The SPW sentence shall not be used in the IEC 61162-450/-460 interface (see 7.6.5.4.1).
¢ Al BI, Cl, DI excluding tow as defined in Annex I.
See Annex F.

¢ Updated VSD sentence description is defined in Annex G. The special manoeuvre indicator is configured
using the first two bits of regional application flag of the VSD sentence. The following two bits of the regional
application flag define the first two bits of the three-bit spare-field of Message 1, 2 and 3.

7.6.3

4 Output data and formats

The AIS shall as a minimum be able to generate and send the output data shown in Table 22.
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The VDO sentence (containing Messages 1, 2 or 3) shall be output on both high-speed output
ports, at nominal 1 s intervals, use A and B to indicate that the data was transmitted on the
VDL channel A or B, null indicating not transmitted on the VDL.

The VDM sentence shall be sent simultaneously on both high-speed output ports for every
VDL message received. Some VDL messages are informative (see Table 18). During
operation, the operator may disable delivery of these informative messages. The
manufacturer's proprietary data may also be sent using these high-speed ports.

Table 22 - AIS high-speed output data and formats

Data IEC 61162-1 sentencés

Prepared by AIS unit

Notiffjcation that a session initiated by messages ABM, BBM, AIR is terminated ABK

AIS pwn-ship broadcast data (all transmissions available) VDO

AIS ¢quipment status (built-in-integrity-test results) and alerts ALR, ALC, ARC, ALR
Channel management data (using query mechanism) ACA and ACS

Received on VHF data-link by AIS unit

All VDL AIS messages received, broadcast or addressed to own station —‘ VDM

Received on LR communication system

LR ifterrogation message received ‘ LRI and LRF

System information in responseito a query

Statif information SSD
Voydge information VSD
Repgrt equipment property value EPV
Versjon information VER
Statys information TXT
AIS {ransmitter non-functioning log TRL
Neggtive acknowledgement NAK

If thgq internal GNSS of the AIS islintended to be used for the ship's position source, then sentences DTM, GNS,
GBS|and RMC are required to be generated and sent as output data (see 6.2.2).

7.6.3.5 Relay of heading and rate of turn input sentences to pilot port

To pfovide greater resolution on sensor data for external equipment connected to the| pilot
port,[AIS shall’provide functionality to relay heading (HDT, THS) and rate of turn (ROT) |input
sentgnces o the pilot port.

The following requirements apply for the relay function:
e maximum rate at output shall be 5 sentences per second for heading and 1 sentence per
second for rate of turn;

e if no sentences have been received at input, AIS shall not send the respective sentence at
the output;

NOTE Receiver of the relayed data connected to pilot port detects the missing input signal from sentence
timeout.

e latency: maximum 200 ms from the receipt of complete input sentence until start of output
sentence;

e the most recent received complete sentence shall be relayed;

e AIS shall not modify the content of the sentences that are relayed, including talker ID;


https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

— 48 — IEC 61993-2:2018 © IEC 2018

¢ on multiple inputs of the same type of information, only the sentences from a source used
for composition of position reports are relayed.
7.6.3.6 Configuration using EPV sentence

Property identifiers used with EPV-sentence applicable for Class-A AIS Mobile station are
described in Table 23.

Table 23 - Property identifiers

Property identifier |Protected Property meaning Value range
0 to 100 Reserved
101 yes Sensor 1 baud 4 800, 9 600, 14 400, 19 200, 38 400
102 yes Sensor 2 baud 4 800, 9 600, 14 400, 19 200, 38 400
103 yes Sensor 3 baud 4 800, 9 600, 14 400, 19 200, 38 400
104 yes Long-range baud 4 800, 9 600, 14 400, 19 200y 38 400
105 yes DGNSS baud 4 800, 9 600, 14 400, 19,200, 38 400
106 yes MMSI 000000000, 200000000 ... 799999999,
982000000 ... 987999999
107 yes IMO number 0000000 ... 9999999
108 yes Long-range interface "A" = automatic
configuration
"M" = manual
and optionally?:
"O" = Port is switched off
"P" = Port is used as PI port
"S" = Port is used as Sensor port
"G" = Port is used as GNSS output port
"D" = Port is used as DGNSS port for correctign
data input
"R" = Port is used as DGNSS port for correctign
data output
109 yes Long-range AIS broadcast Valid channel according ITU-R M.1084-5. See|8.3.
channel 1 . -
Default value is 75. Value 0 indicates no
transmission of message 27
110 yes Long-range AIS broadcast Valid channel according ITU-R M.1084-5. See|8.3.
channel 2 ) -
Default value is 76. Value 0 indicates no
transmission of message 27
111 yes Change administrator New administrator password
password
112 yes Change user password New user password
113 no Locating device test mode 0 = normal mode
1 = display and output locating devices in test
mode
114 no AIS silent mode 0 = AIS in normal transmit operation
1 = AIS in receive only operation
115 no Activation of locating device |0 = No alert from locating devices
alert
1 = Alert for received locating devices is generated
(default)
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Property identifier | Protected Property meaning Value range

116 yes Sensor alert configuration Format: Hexadecimal representing bits.

Bit value 0 means alert function deselected, 1
means alert function enabled.

Usage of bits:

bit 2: external position

bit 1: heading

bit 0 (Isb): rate of turn

Default value 7: all alerts enabled.

117 Yes Pilot Port access level 0 = normal access to Pl port functionality (default)
1 = restricted access to Pl port functiopality: no
input allowed except EPV sentence with propdrty
value 117, preceded by SSA sentence.

Identifiers for IEC 61162-450 interface configuration °©
120 yes IP address and network mask |Format: xxx.xxx.xxx.xxx/nn
of AIS transceiver L
(/nn = Number of bits in network part of netmgsk
(CIDR notation))
121 yes SFI1 of AIS transceiver Format: Alxxxx, Range of xxxx: 0000 ... 9999
122 yes Additional input multicast Four character‘eode as described in IEC 61162-450
group (for example MISC, PROP).
String NONE is used to disable this additional
multicast-group. Default value is NONE.
123 yes Additional input multicast FEQur/character code as described in IEC 61162-450
group (for example MISC, PROP).
String NONE is used to disable this additional
multicast group. Default value is NONE.

124 yes Transmission group Four character code as described in IEC 6116[2-450
(for example MISC, PROP).

Identifiers for SFI configuration ©

130 yes Primary position sensor cexxxx, NONE P
default: NONE

131 yes Secaondary position sensor ccxxxx, NONE P
default: NONE

132 yes Primary SOG/COG sensor ccxxxx, NONE P
default: NONE

133 yes Secondary SOG/COG sensor |coxxxx, NONE P
default: NONE

134 yes Primary heading sensor cexxxx, NONE P
default: NONE

135 yes Secondary heading sensor ccxxxx, NONE °
default: NONE

136 yes Primary ROT sensor cexxxx, NONE P
default: NONE

137 yes Secondary ROT sensor coxxxx, NONE P
default: NONE

138 yes Primary AIS Control coxxxx, ANY P
default: ANY

139 yes Secondary AIS Control cexxxx, NONE, ANY P
default: NONE
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source

Property identifier | Protected Property meaning Value range
140 yes Primary alert command coxxxx, ANY P
source
default: ANY
141 yes Secondary alert command cexxxx, NONE, ANY P

default: NONE

Extended dimensions configurati

on

150 No Dimension extension EAd Default value = 0
151 No Dimension extension EBY Default value = 0
452 Ne Pimensienextension£64 Pefatt-ratte—=—6
153 No Dimension extension EDY Default value = 0

All other values

Reserved

¢ Required only if IEC 61162-450 interface is implemented.

a8 Manufacturer shall declare what optional identifiers are supported.

b THe configuration parameters and values for SFI can be one of the following:
—| cexxxx: in accordance with IEC 61162-450: only sentences from this source are accepted;

—| NONE: no sentences from network sources are accepted;

—| ANY: sentences from all network sources are accepted.

4 THe dimension extension values are in metres; higher resolution is optiofal.

7.6.

A mipimum of one input/output port shall lbe”“provided and shall meet the requiremen

7.6.j Long-range communication ports
1

Required ports

ts of

IEC $1162-2. It may be connected to long-range communications equipment (for exgmple
satellite communications; see Clause 8).

The input port shall be capable of feceiving the data formats defined in Table 24.

The ¢utput port shall be capable of transmitting the data formats defined in Table 25.

7.6.4.2 Interface eonnector

The manufacturerishall specify the connector and pin assignments for these ports.

7.6.4.3 Input data and formats

Longtrange interrogation of an AIS unit is accomplished through the use of two IEC 611
sentgnces — LRI and LRF. This pair of interrogation sentences provides the inform|

62-1

ation

needed by the AIS unit to determine if it should construct and provide the reply sentences —
LR1, LR2, and LR3. The LRI sentence contains the information needed to determine if the
reply needs to be constructed. The LRF sentence identifies the information that is being

requested.

The information that can be requested by the LRF sentence is shown in Table 24. Details of
these sentences are contained in IEC 61162-1.
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Table 24 — AIS Long-range communications input data and formats

Data IEC 61162-1 sentences

Long-range interrogation LRI
Type of request
Geographic area request

AIS unit request

Long-range function identification LRF

Requestor MMSI and name

Reqyest for:
Ship's name, call sign, and IMO number (A)
D4te and time of message composition (B)
Pgsition (C)
Cdurse over ground (E)
Sgeed over ground (F)
Dgstination and ETA (1)
Drpught (O)
SHip/Cargo (P)
SHip's length, breadth, and type (U)

Nymber of persons on board (W)

7.6.4.4 Output data and formats

The |ong-range reply from the AIS unit is accomplished through the use of four IEC 61162-1
sentgnce formatters — LRF, LR1, LR2 and\LR3. The AIS unit shall reply with these sentences,
in the following order; LRF, LR1, LR2 and'LR3 when responding to an interrogation even| if all
the ipformation items in the sentence-are null.

The [LRF-sentence provides the "function reply status" for the requested information| The

following is a list of "functionreply status" characters with the status that represent:

2 =|information available and provided in the following LR1, LR2 and LR3 sentence;
= | information not'available from AIS unit;

4 =|information “available but not provided (i.e. restricted access determined by ship's

master).

The LR1 _sentence identifies the destination for the reply and contains the information {tems
requTsted by the "A" function identification character in the LRF sentence.

The LR2 sentence contains the information items requested by the "B, C, E, and F" function
identification characters in the LRF sentence.

The LR3 sentence contains the information items requested by the "I, O, P, U and W" function
identification characters in the LRF sentence.

The individual information items shall be "null" if any of the following conditions exist:

o the information item was not requested in the LRF sentence;
e the information item was requested but is not available; or

e the information item was requested but is not being provided.
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The output data shown in Table 25 shall be provided when specifically requested by function
identification characters contained in the preceding LRF-sentence portion of the interrogation.
Details of these sentences are contained in IEC 61162-1.

Table 25 — LR output data formats

Data IEC 61162-1 sentences
Function reply status LRF
MMSI of responder LR1
MMSI of requestor
Ship|s name
Shipls call sign
IMO [number
MMY|I of responder LR2

Dateland time of message composition
Posifion
Courtse over ground

Spegd over ground

MM9! of responder LR3
Destjnation and ETA

Draught

Ship[Cargo

Shipls length, breadth, and type

Numper of persons on board

7.6.5 Optional IEC 61162-450/-460 interface
7.6.5.1 Application

Optignally, an IEC 61162-450/:460 interface may be implemented in addition to the serial
ports|.

7.6.5.2 Interface-connector

The ¢onnectors_are* specified in [IEC 61162-450.

7.6.5.3 AIS Class A specific definitions in addition to IEC 61162-450

The following definitions specify the application o
to thegemeratrequirementsas defimed—mtEC 611

IEC 61162-450 for AIS Class A in addition

o AL
£-599V.

e The SFI shall have the format "Alxxxx".
e The default output transmission group of the AIS Class A shall be TGTD.

e The datagram header is "UdPbC" because the AIS Class only communicates with
IEC 61162-1 formatted sentences. Binary image transfers are not implemented and
therefore related requirements and tests are not applicable.

e The default input transmission groups are NAVD, TGTD and SATD. Up to two additional
input groups can be specified. Table 26 lists the applicable sentences for the default input
groups. Table 27 lists the TAG block parameters.
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Table 26 — Default input transmission groups with applicable sentences

Tx Multicast Port Typical Typical sentences Message
group address talker ID type
NAVD 239.192.0.4 60004 GA, GP, GN, DTM, GBS, GNS, RMC, VBW, VTG, SBM

LC, IN, (GGA, GLL)

HE, HDT, THS,

TI ROT
NAVD 239.192.0.4 60004 EC, EI, IN ABM, ACA, AIR, BBM, SSD, VSD, HBT CRP
TGTD 239.192.0.2 60002 RA ABM, ACA, AIR, BBM, SSD, VSD, HBT CRP
SATD 239.192.0.3 60003 HE HDT, THS SBM

Table 27 — TAG block parameters

Parameter Parameter name Content Example Requirement
code
s: Source-identification | SFI of the SF which s:Al0001 Always\required
generates the sentence
d: Destination- SF1 of the destination SF | d:IN0002 ( Only in CRP type sentences, if
identification block addressed to a certain SFI.
n: Line-count Line counter, counting n:1234 Always required

from 1 to 999
Separate counter for each

addressed transmission group

g: Sentence-grouping Format: x-y-code g:1-3-23 Required for all multi-sentenc¢

messages.
X = sentence numbeér, g:2-3-23 B

Accepted on input also for single

y = number of sénténces | g:3-3-23 sentences
in the group
g:1-2-24
code = group code )
counting\from 1 to 99 9:2-2-24
t: Text-string Free format text Not used in AIS class A
a: General Signature of following a:2- May be used. No additional
authentication sentences in block 479CF... parameters are allowed in same
TAG Block.

Format: c-h--h

¢ = signature calculation
method,

h--h = signature.

7.6.54 Requirements for AIS Class A in a -450 network

7.6.5.44 _ General

The same sentences as specified for the sensor data input and high-speed ports shall be
implemented. The sentences are preceded by an IEC 61162-450 header.

Sensor data received through the IEC 61162-1 interface shall have higher priority within the
same sensor fall-back priority level than sensor data received through the optional IEC 61162-
450 interface, if both interfaces are connected. The priority levels are described in Table 7 for
position sensors and in Table 9 for ROT sensors.

The SPW sentence shall not be used in the IEC 61162-450/-460 interface. The configuration
of parameters protected by SPW sentence shall not be accepted through the IEC 61162-450/-
460 interface.

NOTE The SPW sentence transmits the password in plain text, which is a cyber security risk in networks.
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7.6.5.4.2 CRP sentences
Command-response pair (CRP) sentences shall always be output with a d:destination TAG

block parameter of the SF from which the original command has been received. The CRP
sentences used in AIS are described in Table 28.

Table 28 — CRP sentences applicable for Class A AIS

Received command Response Function
ABM/BBM/AIR ABK Transmission of messages to VDL
SSD SSB Configuration-of-static-data
VSD VSD Configuration of voyage data
ACA ACA/ACS Channel management
LRI/LRF LRF/LR1/LR2/LR3 Long range interface
EPV EPV Command or report equipment property value
Gengral query Response to query Query for configuration information

7.6.5.4.3 Output data

Data|which are output autonomously and not in response to anvinput command are:

e VDO, VDM

e ALC, ALF, ARC
. BT

o LR, TXT

° A

7.6.5.4.4 Grouping
Following sentences may be grouped:

. A, ACS;
. ulti-sentence VDM,;

o ulti-sentence VDO.
7.6.5.5 IEC 61162-460 security classification of IEC 61162-450 interface
7.6.5.5.1 General

Therg <are three possible security classification levels regarding the application of
IEC 61462-460 foran |EC 61162-450 interface if implemented:

e no connection to a -460 network;
e a 450-Node;
e a 460-Node.

The manufacturer shall declare the I|EC 61162-460 security classification of the
IEC 61162-450 interfaces.

7.6.5.5.2 IEC 61162-460 security classification: no connection to a -460 network

It is not allowed to connect the device to a -460 network. The requirements of IEC 61162-450
have to be fulfilled but it is not necessary to fulfil any requirements of IEC 61162-460.
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7.6.5

5.3 IEC 61162-460 security classification: 450-Node

A 450-Node can be connected to a -460 network. The additional requirements and tests are

defin

ed in IEC 61162-460.

The main requirements are:

¢ no connection to external networks or REDS (removable external data source) is allowed.
REDS are only allowed in 460-Nodes with more security restrictions;

o the external syslog as defined in IEC 61162-450 has to be implemented;

e d

7.6.5

The
Nodd

7.6.6

The
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defined in IEC 61162-450 and IEC 61162-460.
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.5.4 IEC 61162-460 security classification: 460-Node

requirements and tests of a 460-node are defined in IEC 61162-460. Different to
s, the implementation of REDS is generally allowed in 460-Nodes.

Test of the optional IEC 61162-450/-460 interface

est of the IEC 61162-450/-460 interface is not part of this document. Therefore, the
pbecial test subclause for the IEC 61162-450/-460 tests inthis document. The test

rmed. The test subclauses 4.5, 4.7 and 7.3 of~lEC 61162-450:2018 are normall
cable for AIS Class A equipment.

nding on the 460-category, the appropriate tests of IEC 61162-460 have t
rmed.

fests given in Table 29 from Clagses 14 to 19 have to be repeated to verify th
nces are used correctly via the IEC 61162-450 interface.

450-

re is
5 are

tests specified in IEC 61162-450 which are applicable for an AIS Class A shall be

not

at all
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Table 29 — Tests to be repeated for IEC 61162-450 interface

2018

Tested Test No. Test description Remark
sentence
VDO 14.1.1.1.1 ¢) Transmit position reports
VDM 14.1.1.2.1 a) Receive position reports
AIR, ABK 14.1.3.1 Transmit an interrogation To be tested with an interrogation with full
content
ABM, ABK 14.1.4.1.1 a) Transmit an addressed message
BBM, ABK 14.1.5.1.1 a) Transmit a broadcast message
TRL 14.4 Event log
ALR] ACK 14.8.2.2 Antenna VSWR
ALF [ACN - - In accordance with IMO MSC)302(87
HBT 14.8.2.5.1 b) Remote MKD disconnection, when Check that HBT inputsdstaccepted
so configured
TXT 14.8.2.8 Status query
VER 14.8.2.9 Version information query
ACA| ACS 17.3 Regional area designation by serial | Only cheekithat the areas are stored and
message used when the position is inside.
GNS| 19.5.1.1 a) Test of GNS input
RMQ 19.5.2.1 a) Test of RMC input
DTM 19.5.3.1 a) Test of DTM input
GBS 19.5.4.1 a) Test of GBS input
and b)
VBW 19.5.5.1 a) Test of VBW input
VTG 19.5.6.1 a) Test of VTG input
HDT 19.5.7.1 a) Test of HDT/THS input Test with HDT input
THS 19.5.7.1 a) Test of HDFR/THS input Test with THS input
ROT 19.5.8 Test of ROT input
- 19.5.10 Testof multiple inputs Test simultaneous inputs from serial ports
and IEC 61162-450 network
VDM 19.7 High speed output interface Performance check
performance
VSD 19.9.2 Test of VSD input sentence Apply one full set of settings
SSD 194931 d) Test of SSD input sentence Settings shall be refused
andie)
EPV 19.9.4.1 b) Test of EPV input sentence Test of unprotected input, EPV input $hall
be accepted.
SSA 1904 1 Test of EPV/ input sentence Test of pmtpr-h:d input EPV input shall
be accepted
7.6.7 BIIT alert output

The AIS shall provide a relay output (NC contact) indicating the state of the Built-In Integrity
Test (BIIT) alert function as specified in 6.10.1.

The terminals shall be isolated from circuits and grounds in the AIS.

The AIS manufacturer's documentation shall specify the current and voltage capability of the
alarm relay contacts.
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8 Long-range applications

8.1 General

Long-range applications shall be by interface to other equipment (8.2) and by broadcast (8.3).

8.2 Long-range application by two-way interface

(See 20.1)

8.2.1 General

Longlrange (LR) communications shall be only through the presentation interface using the
IEC 61162-2 interface dedicated to this purpose as described in 7.6.4.

The LR AIS data shall be displayed on the AIS display as described in 6.11.

8.2.2 Interrogations and responses

LR information shall only be transmitted in response to an interrogation from a LR |base
statign

8.2.3 Manual and automatic response

The Class-A AIS station shall be capable of being set-by the user to respond automatically or
mandally to LR interrogations. In case of automatic ‘reply to LR interrogations, the digplay
shallfindicate that the system was LR interrogatediuntil the indication is acknowledged by the
operator. In case of manual reply to LR interrogation, the display shall indicate thaft the
systgm was LR interrogated until the operatorchas replied to the interrogation or cancelled the
replylon the manual input device as described in 6.11.

8.2.4 Data formats and contents

The |LR data types available for ‘transmission shall be derived from the AIS system as
described in Table 30.
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Table 30 — LR data types

ID Data types Remarks
format
A Ship name/call sign MMSI/IMO MMSI number shall be used as a flag identifier
number
B Date and time in UTC Time stamp of message composition shall be given in
UTC only. Day of month, hours and minutes
C Position WGS 84; latitude/longitude degrees and minutes
D Not available
E Course Course over ground (COG) in degrees
F Speed Speed over ground (SOG) in knots and 1/10.knots
G, H Not available
| Destination/ETA At master's discretion;
ETA time format, see B
J, K, L, M, Not available
N
O Draught Actual maximum draughtin“1/10 of metres
P Ship/Cargo See Recommendation ITU-R M.1371-5/A8-3.3,
Table 52
Q R, ST Not available
U Length/Beam/Type Length afd beam in metres
Type'see’Recommendation ITU-R M.1371-5/A8-3.8,
Table 62, tonnage not available
\Y Net available
Number of persons on board
K,Y Not available
4 Not used
8.2.5 Addressing AlS-units
LR interrogations shall be_either by user ID (ship's MMSI) or by geographical area "all ships"
call gesignating the MNorth-Eastern corner and the South-Western corner of the Mergcator
projection rectangle; which describes the called area.
The {irst LR data-transfer shall take place by LR interrogation initiated by a geographicallarea
"All ghips" call.
Succeéding LR data transfers shall take place by LR interrogation based on user ID (MM§I).

To avoid replies on succeeding geographical area "All ships" calls from the same base
station, the AIS shall store the MMSI of the LR base station for 24 h.

8.3 Long-range application by broadcast
(See 14.1.1, 20.2)

Long-range application by broadcast is described in Recommendation ITU-R M.1371-5/A4.

Long-range AIS receiving systems (for example a satellite based receiver) will receive
long-range AIS broadcast messages, provided these messages are appropriately structured
and transmitted to suit the receiving systems.
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The long-range AIS broadcast Message 27 shall be transmitted only on the channel 75 and
channel 76. The transmissions should alternate between these two channels such that each
channel is used once every 6 min. The broadcast of Message 27 in coastal areas is subject to
base station control through the combined use of Message 4 and Message 23 with station
type 10.

The AIS shall have the capability of disabling this function during normal operation.

9 Test conditions

9.1 | Normal and extreme test conditions

9.11 Normal test conditions

9.1.1}1 Temperature and humidity

Temperature and humidity shall be within following range:

Temperature +15 °C to +35 °C
Humidity 20 % to 75 %

9.1.1.2 Power supply

The mormal power supply for the tests shall be in accordance with IEC 60945.

9.1.2 Extreme test conditions

Extrgme test conditions are as specified in IE€60945. Where required, test under extreme
test ¢onditions shall be a combination of drytheat and upper limit of supply voltage applied
simuftaneously and low temperature and lower limit of supply voltage applied simultaneoysly.

During type testing, the power source*to the equipment may be replaced by a test power
sourge, capable of producing normahand extreme test voltages.

9.2 | Standard test environment

The [EUT is tested in_an environment using test equipment to simulate and to log|VDL
mesdages (see Table~1{8). Standard environment includes simulated targets. The simulated
targdts shall include an"appropriate number of targets of
e (lass A mahile,

e (lass BYE€S" mobile,

e (Jlass\B "SO" mobile,

° b ca ctatinn
uuuuuuuuuuu 3

e AIS AtoN station,
e SAR aircraft,

e locating devices.

A receiver for long-range AIS broadcast message (Message 27) reception shall also be
provided.

The signal input level at the RF input port of the EUT for any simulated target shall be at least
—100 dBm. Own ship sensor inputs to EUT will be simulated by the test system or other
means. Operation is checked on channels in the maritime mobile band.
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Channels in use shall be selected by manual input or channel assignment messages before
starting tests.

9.3 Additional test arrangements
9.3.1 Arrangements for test signals applied to the receiver input

Sources of test signals for application to the receiver input shall be connected in such a way
that the source impedance presented to the receiver input is 50 Q (see 9.3.4).

This requirement shall be met irrespective of whether one or more signals using a combining
netwprk are applied to the receiver simultaneously.

The jpower levels of the test signals at the receiver input terminals (RF socket) shdll be
expregssed in terms of dBm.

The pffects of any intermodulation products and noise produced in thertest signal solirces
shall|be negligible.

9.3.2 Encoder for receiver measurements
Whenever needed and in order to facilitate measurements on/the receiver, an encoder fgr the

data|system shall accompany the EUT, together with details of the normal modulation
procgss. The encoder is used to modulate a signal generafor for use as a test signal source.

Complete details of all codes and code format(s) used shall be given.

9.3.3 Waiver for receivers
If the manufacturer declares that both TDMA-receivers are identical, the test may be limited to

one feceiver and the test for the second receiver may be waived. The test report |shall
mention this.

9.3.4 Impedance

In this document, the value "50 Q" is used for a 50 Q non-reactive impedance.

9.3.5 Artificial antenha (dummy load)

Testg shall be earried out using an artificial antenna which shall be a non-reactive |non-
radiatting load.of50 Q connected to the antenna connector.

9.3.6 Facilities for access

AII t £ baoll K £ =i H +l 4 =i =i 13 £ 4+ L1 \AlL £ H HE b
o lo olldil YT PTITTUTTTITU UollTy U1 otariuaru puitos Ul Uic L . VVIICTC AdUUT OO TAUIITLUIT are

required to enable any specific test, these shall be provided by the manufacturer.

9.3.7 Modes of operation of the transmitter

For the purpose of the measurements according to this document, there shall be a facility to
operate the transmitter unmodulated.

Alternatively, the method of obtaining an unmodulated carrier or special types of modulation
patterns may also be decided by agreement between the manufacturer and the test
laboratory. It shall be described in the test report. It may involve suitable temporary internal
modifications of the equipment under test.
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9.4 Common test conditions for protection from invalid controls

In all functional tests using Messages 4, 16, 17, 20, 22, 23 and DSC channel management
telecommands, the messages or telecommands sender station shall use a valid base station
MMSI format (see 6.12) to verify that the EUT operates as described in the required results.
The tests shall be repeated using an invalid base station MMSI format for the messages or
DSC telecommands sender station to verify that the EUT ignores these messages or
telecommands.

9.5 Measurement uncertainties

M 1 1 £ L. Lt % FP-E ball kb £o1l .
aXI uUliT vadiuCo UT dUVOoOUITULT TTTCAoUutT TITieTit urioeTiidainiiuCo olidiT v 1 MUwWoO.

R FHBQUENCY ..ot e e e e et 9 x|1077
R o] 01V OO PPRPRPPPRY. > + 0,15 dB
Adjagent channel POWET ... ..o O +(5 dB
Conducted spurious emission of transmitter ... +|4 dB
Conducted spurious emission Of FECEIVET ......ccoiviiiiiiii e e D e +(3 dB
Two-signal measurement ...........coiiiiiiiiiiiireeeeee B +|4 dB
Threg-signal measurement... .. ..o N e +(3 dB
Radigted emission of transmitter ..o s +(6 dB
Radigted emission of receiver ... S +(6 dB
Trangmitter attack time ... +P0 %
Trangmitter release time ... A I et +P0 %

For the test methods according to this document, these uncertainty figures are valid|to a
confidence level of 95 %.

The |nterpretation of the results recorded in a test report for the measurements described in
this document shall be as follows;

a) the measured value related to the corresponding limit shall be used to decide whether a
piece of equipment meets‘the requirements of this document;

b) the actual measurement uncertainty of the test laboratory carrying out the measuremfents,
fQr each particularsmeasurement, shall be included in the test report;

c) the values of the actual measurement uncertainty shall be, for each measurement, ¢qual
tq or lower{han the figures given in 9.5 (absolute measurement uncertainties).

10 Testsignals

NOTE—Transmitters can have fmitations concerning thelr_maximum _continuous transmit_tme andror their
transmission duty cycle. It is intended that such limitations be respected during testing.

10.1 Standard test signal number 1 (DSC)

A DSC modulated data signal comprising an infinite series of 010101 (dotting pattern; refer to
Recommendation ITU-R M.825).

10.2 Standard test signal number 2 (TDMA)

A test signal consisting of an infinite series of 010101.

10.3 Standard test signal number 3 (TDMA)

A test signal consisting of an infinite series of 00001111.
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10.4 Standard test signal number 4 (PRBS)
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A pseudo random bit sequence (PRBS) as specified in Recommendation ITU-T O.153 as the
data within an AIS message frame with header, start flag, end flag and CRC. NRZI is not
applied to the PRBS stream or CRC. The RF should be ramped up and down on either end of
the AIS message frame.

10.5 Standard test signal number 5 (PRBS)

This test signal consists of 200 packets grouped into clusters of 4 as described in Figure 3.
Each cluster consists of 2 consecutive transmissions of the packets described in Table 31.

NRZ| shall be applied to every packet. After sending packet 1 and 2, the initial state~gf the
NRZ| process shall be inverted and then packet 1 and 2 repeated.
Between every transmitted packet, there shall be at least 2 free time periods. The RF carrier
shall|be switched off between packets to simulate normal operation.
Pagket 1 Packet 2 Packet 1 Packet2 |l—
Invert initial NRZI state here IEC
Figure 3 — Format for repeatingdfour-packet cluster
Table 31 — Content of first two packets
Packet | Parameter | Bits Contents \(\‘0 Comment
1 Training 22 0101....0101 Preamble reduced by 2 bits because of ramp-up overlap
Start flag 8 01111119
Data 168 Pseudo«Random As per Table 32
CRC 16 Calculated
End flag 8 01111110
2 Training 22 1010....1010 Preamble reduced by 2 bits because of ramp-up overlap
Start flag 8 01111110
Data 168 Pseudo Random As per Table 32
CRC 16 Calculated
End flag 8 01111110
Table 32 — Fixed PRS data derived from Recommendation ITU-T 0.153
Address Contents (HEX)
0-7 0x04 OxF6 0xD5 Ox8E 0xFB 0x01 0x4C 0xC7
0000.0100 {1111.0110 |1101.0101 |1000.1110 |1111.1011 |0000.0001 |0100.1100 |1100.0111
8-15 0x76 Ox1E 0xBC 0x5B 0xE5 0x92 0xA6 Ox2F
0111.0110 |0001.1110 |1011.1100 |0101.1011 |1110.0101 |1001.0010 [1010.0110 |0010.1111
16-20 0x53 0xF9 0xD6 OxE7 0xEO0 21 Bytes = 168 bits
(+ 4 stuffed bits) , CRC = 0x3B85
0101.0011 |1111.1001 |1101.0110 |[1110.0111 |1110.0000
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11 Power supply, special purpose and safety tests

Tests for power supplies, special purposes and safety shall be performed as specified in
IEC 60945:2002, Clauses 7, 11 and 12. Waivers as indicated in IEC 60945 shall apply.

12 Environmental tests

For the environmental tests of IEC 60945:2002, Clause 8, the following shall apply:

Dry heat (IEC 60945) perform PC under extreme test voltage

Low temp (IEC 60945) perform PC under extreme test voltage
Normal temp (IEC 60945) no test (PT) required

Perfgrmance tests (PT) as required by IEC 60945 under extreme conditions-are covergd by
the t¢sts in 15 and for normal temperature under Clause 14.

For the performance checks (PC) to be used with the environmental tests, check| that
transimissions from the EUT can be received by test receiver, thetransmissions of g test
transimitter are output on the Pl and displayed on the MKD of the*EUT and verify thgt the
transjmissions from the EUT contain a valid position from the intérnal GNSS.

For gquipment declared as "exposed" or "portable", the additional tests for these types apply.

13 EMC tests
Testg for EMC emissions shall be performed as specified in IEC 60945:2002, Clause 9.
Testg for EMC immunity shall be performed as specified in IEC 60945:2002, Clause 10.

To demonstrate compliance with the performance criteria for the EMC immunity tests, the
EUT |shall be set into autonomous”mode using channels AIS 1 and AIS 2 with a repgrting
interyal of 2 s in the standard.test environment (9.2). The content of the reports and the
repofting intervals shall not be degraded during or after the test, as appropriate for the
cons|dered criterion.

Perfgrmance criterion,C of IEC 60945 shall be taken to mean that the functions of the|EUT
are self-recoverable; i.e. without operation of controls.

14 Qperational tests

14.1 [_ldentifi ion an rating m

(See 6.4)

14.1.1 Autonomous mode
14.1.1.1 Transmit position reports
14.1.1.11 Method of measurement

Set up standard test environment. Record the VDL communication and check for messages of
the EUT as follows.

a) Operate the EUT with the default MMSI (000000000).
b) Attempt to program an invalid MMSI (outside of the range specified in 6.4).
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c) Enable the Message 27 transmission and repeat test with a programmed valid MMSI (see
8.3).

d) Repeat test with a programmed MMSI and after a power down for 12 h.
14.1.1.1.2 Required results
Confirm that:

a) the EUT does not transmit with the default MMSI and an BIIT ID 001 is activated;

b) the EUT rejects an invalid MMSI programming and does not transmit with the default
MMSI and BIIT ID 001 is activated;

c) the EUT transmits autonomously when programmed with a valid MMSI and the transn|1itted
data complies with sensor inputs and is output correctly via Pl. Confirm~that [EUT
transmits Message 27 as described in 8.3;

d) dll static and voyage related data has been retained and is output correctly-via PI.
14.1[1.2 Receive position reports

14.101.2.1 Method of measurement

Set Up standard test environment as follows:

a)
b)

sitch on test targets, then start operation of the EUT;
start operation of the EUT, then switch on test targets.

Chedk the VDL communication and presentation interface outputs of the EUT.

14.101.2.2 Required results

Conflrm that EUT receives continuously under conditions a) and b) of 14.1.1.2.1 and outputs
the réceived messages via the PI.

1412 Assigned mode
14.12.1 Method of measurément

Set Up standard test environment and operate EUT in autonomous mode. Using a |base
statign MMSI, transmit an'assigned mode command Message 16 to the EUT with:

a) s|ot offset and, increment;

S
b) designated/reporting interval.

Recdrd transmitted messages.

14.12:2” Required results

Confirm that the EUT transmits position reports Message 2 according to defined parameters
and reverts to SOTDMA Message 1 with standard reporting interval after 4 min to 8 min.

14.1.3 Polled mode

14.1.3.1 Transmit an interrogation

14.1.3.11 Method of measurement

Set up standard test environment and operate EUT in autonomous mode.

a) Apply position reports (Message 1) without static data (Message 5) on the VDL.

b) Apply position reports (Message 18) without static data (Message 24A and 24B) on the
VDL.
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c) Initiate the transmission of an interrogation message (Message 15) by the EUT addressing

1

Reco

14.1.

or 2 destinations requesting the following responses:
Message 3, 5, 9, 18, 19, 24 from mobile stations;
Message 4, 24 from base stations.

rd transmitted messages.

3.1.2 Required results

Verify that:

b) t
c) th
141,
141,
Set

intert
Mess

greafer than 10 slots. Record transmitted messages and frame 'structure.

141,

Cheg
after
wher

141,
141,
141,

Set U

a) tie AIS does not automatically initiate the transmission of Message 15;

e AIS does not automatically initiate the transmission of Message 15;

e EUT transmits the interrogation message (Message 15) as appropriate.
3.2 Interrogation response

3.2.1 Method of measurement

up standard test environment and operate EUT in autenomous mode. Apply an

ogation message (Message 15; EUT as destination) to~the VDL for responses

with

age 3, Message 5 and Message 24B with slot offset €et“to a defined value whigch is

3.2.2 Required results

k that the EUT transmits the appropriate interrogation response message as requé¢sted

defined slot offset. Confirm that the EUT transmits the response on the same chann
e interrogation was received.

4 Addressed operation
4.1 Transmit an addressed(message
4.1.1 Method of measurement

p standard test environment and operate EUT in autonomous mode.

el as

itiate the transmission of an addressed binary Message 6; EUT as source by the EUT.

ecord the transmitted messages.
epeat testwith the addressed safety related Message 12.
epeat test with the addressed unstructured binary Message 25.

epeatitest with the addressed structured binary Message 25.

f) Repeat test with a single addressed structured binary Message 26.

14.1.

4.1.2 Required results

Check that:

a) the EUT transmits the Message 6 as appropriate;

b) the EUT transmits the Message 12 as appropriate;

c) the EUT transmits the Message 25 as appropriate;

d) the EUT transmits the Message 25 as appropriate;

e) the EUT transmits the Message 26 as appropriate;

f) the EUT transmits the Message 26 as appropriate.
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14.1.4.2 Receive addressed message
14.1.4.21 Method of measurement
Set up standard test environment and operate EUT in autonomous mode, as follows.

a) Apply an addressed message (Message 6, 12, 25, 26; EUT as destination) to the VDL.

b) Apply an addressed message (Message 6, 12, 25, 26; other station as destination) to the
VDL.

Record transmitted messages and frame structure.

14.14.2.2 Required results
Chedk that EUT transmits the appropriate acknowledgement message. Confirm that:

a) HUT outputs the received message via the presentation interface;
b) HUT does not output the received message via the presentation interface:

14.1/5 Broadcast operation
14.1)5.1 Transmit a broadcast message
14.1/5.1.1 Method of measurement

Set Up standard test environment and operate EUT in aGtonomous mode as follows.

a) Initiate the transmission of a broadcast binary“Message 8; EUT as source by the EUT.
Record the transmitted messages.

b) Repeat test a) with binary data which is natbyte aligned.

c) Repeat test a) with the broadcast safety related Message 14.

d) Hepeat test c) with safety related text which is not byte aligned.

e) HRepeat test a) with the broadcastyunstructured binary Message 25.

f) Repeat test a) with the broadcast structured binary Message 25.

g) Repeat test a) with a single broadcast unstructured binary Message 26.
Repeat test a) with atsingle broadcast structured binary Message 26.

~

nitiate the transmission of a broadcast of single unstructured binary Message 26 with all
ts (104) set to‘alternating sequence 0,1,0,1,0,1... .

O

i) Initiate the~transmission of a broadcast of single structured binary Message 26| with
AC=1 FI=0 as defined in ITU-R M.1371 with 6 ASCII characters.

D
k) Repeat test h) with 5 ASCII characters. This message results transmission of 7 spare bits
6| of which will be interpreted as a character.

~

nitate the transmission of Message 26 with unstructured data which 1S not byte aligned.
14.1.5.1.2 Required results
Check that:

a) the EUT transmits the Message 8 as appropriate;

b) the EUT pads the binary data using zero bits to the next byte boundary;

c) the EUT transmits the Message 14 as appropriate;

d) the EUT pads the safety related text using zero bits to the next byte boundary;
e) the EUT transmits the Message 25 as appropriate;

f) the EUT transmits the Message 25 as appropriate;

g) the EUT transmits the Message 26 as appropriate;
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h)
i)

)
k)

1)

the EUT transmits the Message 26 as appropriate;

the EUT transmits the Message 26 according to the input and the 4 (four) spare bits
before CommState are zero;

the EUT transmits Message 26 with 6 ASCII characters followed by 1 (one) padding bit for
byte boundary and the 4 (four) spare bits set as zero;

the EUT transmits Message 26 with 5 ASCII characters followed by 7 (seven) padding bits
for byte boundary and the 4 (four) spare bits set as zero;

the EUT pads the unstructured binary data using zero bits to the next byte boundary.

14.1.5.2 Receive broadcast message

14.1)5.2.1 Method of measurement

Set Up standard test environment and operate EUT in autonomous mode.

a)
b)
c)

14.1/56.2.2 Required results

Conf|rm that:

141 Multiple slot messages
14.1)6.1 3 slot messages

14.1)6.1.1 Method of measurement

pply a broadcast message (Message 8, 14, 25, 26) to the VDL.
pply a broadcast Message 26 with DAC=1 FI=0 with 6 ASCII characters.

Repeat test b) with 5 ASCII characters. This message results inn7)spare bits 6 of which
ill be interpreted as a character.

=

the EUT outputs the received message via the presentation interface;

(@) ASCII character.

Apply a BBM sentence to.the Pl of EUT with a maximum of 68 data bytes of binary d3ta in

Chedk that thelmessage is transmitted in up to 3 slots accordingly.

14.16.2 (_Longer messages

14.1.6:2:

&+
urciiiceTit

Apply a BBM sentence to the Pl of the EUT with an information content not fitting in 3 slots
(i.e. more than 68 data bytes of binary data containing only binary bits with value one).

14.1.6.2.2 Required results

Check that the message is not transmitted. Check that a negative acknowledgement is given
on the presentation interface.

14.2 Manuals, marking and identification

14.2.1 Method of measurement

Check:
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a) the manuals provided by manufacturer;
b) the marking and identification labels of EUT.

14.2.2 Required results
Confirm that:

a) the manuals:
o fulfil the requirements set in IEC 60945:2002, Clause 14;

e include the type and details of all external connectors (including the pilot plug) referred

+ H 7 -
o T 1.9

¢| include the needed information for correct siting of the antennas;
¢| include the requirements for external illumination, as appropriate;

¢| include description for each alert that may be released by the AIS,(The description
shall briefly explain the root causes for each alert, give guidance.for user on (what
implications the alert has for safe operation of ship and what actionsimay be necesgsary
to rectify the alert condition.

b) the EUT markings:
o| fulfil the requirements of IEC 60945:2002, Clause 15;

e| include details of the power supply from which thevequipment is intended fo be
operated,;

o| if applicable, include the date by which batteries\need to be replaced.
14.3| Information

(Seel6.5)

14.3/1 Information provided by the AlS
14.31.1 Method of measurement

Set Jp standard test environment and operate EUT in autonomous mode.
Apply all static, dynamic @and voyage related data to the EUT.

Recqgrd all messages,on VDL and check the content of position report Message 1 and static
data report Messdge 5.

14.3/1.2 Required results

Conf|rmd that data transmitted by the EUT complies with manual and sensor inputs.

14.3.2 Reporting intervals

14.3.2.1 Speed and course change

14.3.2.11 Method of measurement

Set up standard test environment and operate EUT in autonomous mode as follows.

a) Start with own speed of 10 kn; record all messages on VDL for 10 min and evaluate
reporting interval for position report of EUT by calculating average slot offset over test
period.

b) Increase speed and change course (ROT > 20°/min, derived from heading).

c) Reduce speed and rotation rate to values below those given in Table 2.
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d) Make speed sensor unavailable.
e) Apply continuously changing heading data. Make heading sensor unavailable.

For b), c), d), record all messages on VDL and check slot offset between two consecutive
transmissions.

14.3.2.1.2 Required results
The following results are required.

a) Reporting interval shall comply with Table 2 (10 s with a tolerance of + 10 %).

b) donfirm that the new reporting interval has been established.

¢) (onfirm that the reporting interval is increased after 4 min (speed reduction) or20”s (ROT
reduction).

d) Qheck that, with unavailable speed sensor, the reporting interval reverts to.default.

e) (heck that, with unavailable heading sensor, the reporting interval revérts to autonoimous
g¢porting interval for the given speed.

-

14.32.2 Change of navigational status
14.32.2.1 Method of measurement

Set |up standard test environment and operate EUT-n\in autonomous mode. Chiange
navigational status by applying voyage data message tg,the presentation interface of the(EUT

as follows:

a) spt NavStatus to "at anchor" and "moored" and\speed < 3 kn;
b) set NavStatus to "at anchor" and speed > 3>kn;
c) set NavStatus to other values.

Recdrd all messages on VDL and evaluate reporting interval of position report of EUT.

14.32.2.2 Required results

The following results are required:

a) Heporting interval shall be 3 min;
b) Rleporting interval shall be 10 s;
c) Reporting interval shall be adjusted according to speed and course (see Table 2).

NOTE| Alert conditions associated with NavStatus are tested in 14.8.3.6.

14.32.3, “~“Assigned reporting intervals

14.3.2.3.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Using a base
station MMSI, transmit an assigned mode command Message 16 to the EUT with

a) initial slot offset and increment,

b) designated reporting interval.

Change course, speed and NavStatus. Record transmitted messages.

14.3.2.3.2 Required results

Confirm that the EUT transmits position reports Message 2 according to the parameters
defined by Message 16 if the reporting interval of the assignment is shorter than the
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autonomous reporting interval. The EUT shall revert to Message 1 or 3 in autonomous mode
with the autonomous reporting interval

e after a period of 4 min to 8 min, or

e if a change of course, speed and NavStatus require a shorter autonomous reporting

interval.
14.3.2.4 Static data reporting intervals
14.3.2.4.1 Method of measurement
Set yp-standard-testenvirorment-and-operate-Eo—inattonomeous—mode-
Recdrd the transmitted messages and check for static and voyage related data (MeSssage

a) Q
c

b) Apply SSD and VSD sentences with the same static parameters severaltimes.

c) R
14.3)

Conf
Chan

a) Q
6

b) d
I

a o

c)

o

14.4
(See

14.4

Set U

Switd

1  Method of measurement

hange static and/or voyage related station data. Record the transmitted.messages
heck for static and voyage related data (Message 5).

ecord the transmitted messages and check for Message 24B.
2.4.2 Required results

rm that the EUT transmits Message 5 with a reporting” interval of 6 min altern
nel A and Channel B.

onfirm that the EUT transmits Message 5 within{1)min reverting to a reporting inter
min.

onfirm that the EUT transmits Message 5within 1 min after the first SSD sentenceg
pceived and revert to a reporting intervat>of 6 min. Subsequent identical SSD and
entences shall not generate a further Message 5.

onfirm that the EUT transmits Message 24B within 12 min after power up and therg
nce within the next 24 h. Confirm that Message 24B contains correct Vendor ID.

Event log

6.6)

p standard test-environment and operate EUT in autonomous mode.

5).

and

ating

al of

was
VSD

after

h the EUT "off for more than 15 min and on again at least ten times. Recover and readout
recolnded data.

Switd

hthe FUT to silent mode if implemented Recaver and readout recaorded data

14.4.

2 Required results

Confirm that the EUT records and displays times and events correctly.

14.5

14.5.

Software update

1 Method of measurement

Perform an update of the equipment software according to the specification of the
manufacturer.
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14.5.2 Required results

Verify that the equipment software can be successfully updated.

14.6 |Initialization period

(See 6.7)

14.6.1 Method of measurement

Set up standard test environment with all sensors available.

Swit¢h on EUT with EUT operating in autonomous mode.
Switgh off EUT for approximately 0,5 s. Record transmitted messages.

14.62 Required results

Conf|rm that the EUT starts transmissions within 2 min after switch om:

14.7| Technical characteristics

(Seel6.9)

14.71 Channel selection
14.71.1 Method of measurement

Set yp standard test environment and operate’,EUT in autonomous mode. Switch the EUT to
diffeflent channels randomly selected from™ the maritime mobile band as specifie by
ITU-R M.1084-5:2012, Annex 4, using 25.kHz channel spacing:

a) manually;

b) bly transmission of channel management message (Message 22) broadcast and addrgssed
EUT using a base station\MMSI;

c) bl application of ACA sentence to the presentation interface;

—

d) bl transmission of DSC telecommand to EUT using a base station MMSI.

Recdrd the VDL messages.

14.71.2 Required results

Conf|rm, that the EUT uses the appropriate channels as commanded in the tests.

Confirm that the EUT delivers a single TXT sentence with ID 036, followed by the ACA
sentences needed to inform of changes in the AIS use of regional operating settings.

14.7.2 Transceiver protection
14.7.2.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Open circuit and
short circuit VHF-antenna terminals of the EUT for at least 60 s each.

14.7.2.2 Required results

The EUT shall be operative again within 2 min after refitting the antenna without damage to
the transceiver.
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14.7.3 Automatic power setting
14.7.3.1 Method of measurement
Set up the standard test environment and operate EUT in autonomous mode as follows.

a) Set NavStatus to moored, SOG to < 3 kn and ship type to "tanker".
b) Repeat test a) and assign the power level to high via the VDL.

c) Change the NavStatus to underway.

14.7.3.2 Required results

Verify that:
a) the power setting is 1 W, there is a TXT message number 037 output to Pl @and the [MKD
ndicates the correct power setting;

b) t:[e power setting is 1 W and the MKD indicates the correct power setting;

c) the power setting is 12,5 W, there is a TXT message number 03810utput to Pl and the
MKD indication reverts to normal.

NOTE| Other mechanisms for power setting are tested in 17.5.
14.8| Alerts and indicators, fall-back arrangements

(Seel6.10)

14.8/1 Loss of power supply
14.8/1.1 Method of measurement

Disconnect power supplies of the EUT.

14.8/1.2 Required results

Verify that the relay output is "active" when the power is "off".

14.82 Monitoring of functions and integrity
14.8)2.1 Tx malfunction
14.82.1.1 Method of measurement

Chedk the mantfacturer's documentation details how the EUT detects Tx malfunction.

14.82.1.2° Required results

Confirm that the requirements of 4.17.5 and 6.70.7.2 are fulfilled and BIIT ID T is aclivated.
Confirm that appropriate alert is released as required in Table 4.

14.8.2.2 Antenna VSWR
14.8.2.2.1 Method of measurement

Prevent the EUT from radiating with full power by mismatching the antenna for a VSWR of
3:1. During the mismatch, the output power is not required to be the rated output power.

14.8.2.2.2 Required results

Verify that the EUT continues operating. Verify that BIIT ID 2 is activated. Confirm that
appropriate alert is released as required in Table 4.
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14.8.2.3 Rx malfunction
Manufactures shall provide documentation describing how the AIS detects Rx malfunction and

that the BIIT ID 3, 4 or 5 as appropriate is activated. Confirm by inspection of manufacturer's
documentation that appropriate alert is released as required in Table 4.

14.8.2.4 Loss of UTC
14.8.2.4.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode.

a) Disconnect the GNSS antenna (UTC synch invalid).
b) Heconnect the GNSS antenna.

14.8.2.4.2 Required results
Verify that:

a) t:l:e system continues to operate and changes sync state to indjrect’synchronisatiorn] and
that BIIT ID 7 is activated. Confirm that appropriate alert is\feleased as requir¢d in
able 4;

T
b) BIIT ID 7 is inactivated. Confirm that appropriate alert is”inactivated. The EUT [shall
change sync state to UTC direct synchronisation.

14.82.5 Remote MKD disconnection, when so configured
14.8.2.5.1 Method of measurement
Set Up standard test environment and operate, EUT in autonomous mode.

a) Qisconnect the remote MKD or stop the HBT sentence.
) Reconnect the remote MKD, apply:thié HBT sentence with status indication ok.

b
c) Apply the HBT sentence with status indication not ok.
d) Apply SSD sentence with DFE-flag set to 1.

14.8.2.5.2 Required results

Verify that:

a) after two times,” the specified repeat interval defined in HBT plus 1 s, BIIT ID|8 is
ctivated. Confirm that appropriate alert is released as required in Table 4. Verify that the

IS continues operation, with the DTE value "1" in Message 5; if the configured re¢peat
interval-field is null, treat it as 30 s;

b) [T 1D 8 is in normal state. Confirm that appropriate alert is inactivated. Verify thgt the
IS continues aoperation with the DTE value set to "Q":

c) BIIT ID 8 is activated. Confirm that appropriate alert is released as required in Table 4.
Verify that the AIS continue operation, with the DTE value "1" in Message 5;

d) the AIS uses the DTE parameter in the SSD sentence and continues operation with the
DTE value set to "1".

14.8.2.6 Legacy translation of alerts
14.8.2.6.1 Method of measurement

The test for ALR/ACK handling shall be performed with an appropriate BIIT ID. No other BIIT
IDs shall be active.

a) Modify the BIIT ID condition so that the condition is exceeded.
b) Modify the BIIT ID condition so that the condition is rectified.
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Modify the BIIT ID condition so that the condition is exceeded.

d) Apply an acknowledgement with the ACK sentence to the Pl port.
e) Modify the BIIT ID condition so that the condition is rectified.

14.8.2.6.2 Required results

Verify that:

a)

b)

2018

an ALR sentence with the BIIT ID of the tested BIIT ID is output with status "A,V". Verify
that the ALR output is repeated every 30 s. Verify that the BIIT ID is displayed on the

MKD;

an ALR sentence with the BIIT ID of the tested alert is output with status "V,V". Verify
the BIIT ID is no longer displayed on the MKD;

ah ALR sentence with the BIIT ID of the tested BIIT ID is output with statust*A,V".
that the ALR output is repeated every 30 s. Verify that the BIIT ID is displayed o
KD;

that

erify
n the

the status of the ALR sentence is changed to "A,A". Confirm that .appropriate algrt in

able 4 is changed to "A" "Active, acknowledged" state. Verify.(that the ALR outg
repeated every 30 s. Verify that the BIIT ID is displayed on the MKD;

an ALR sentence with the BIIT ID of the tested BIIT ID is output with status "V,V".

ut is

erify

that the BIIT ID is not displayed on the MKD. Verify that @n ALR sentence is output ¢very

60 s indicating that no BIIT IDs are active.

14.82.7 BAM alerts

14.82.71 Method of measurement

Perfgrm an appropriate test sequence according to IEC 62923-1, for one Warning pf

alert)

Perfgrm an appropriate test sequence @ccording to IEC 62923-1, for one Caution priority

14.82.7.2 Required results

Confrm by analytic evaluation'that reporting of alert at BAM interface and presentati
alertjon MKD conforms to IEC 62923-1. Verify that the alarm relay is activated only when
state|is "V", Active, unacknowledged.

Conffrm by analytic;"evaluation that reporting of alert at BAM interface and presentati
alertfon MKD conforms to IEC 62923-1. Verify that the alarm relay is not activated.

14.8.2.8 ~“Status query

14.8.2:81 Method of measurement

iority

alert.

bn of
alert

bn of

Set up standard test environment and operate EUT in autonomous mode.

Send a query sentence to the EUT ($xxAIQ,TXT).

14.8.2.8.2 Required results

Verify that a set of TXT sentences representing the current status is output on the PI.

14.8.2.9 Version information query

14.8.2.9.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode.
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Send a query sentence to the EUT ($xxAlIQ,VER).

14.8.2.9.2 Required results

Verify that a VER sentence representing the software and hardware version information is
output on the PI.

14.8.3 Monitoring of sensor data

14.8.3.1 Priority of position sensors

14.8 311t Method of measurement

Set up standard test environment and operate EUT in autonomous mode. /Verify the
manufacturer's documentation to ascertain the configuration implemented oncthe EU[l for
positlon sensors.

Apply position sensor data in a way that the EUT operates in the states defined below:

a) external DGNSS in use (corrected);
b)
c)

nternal DGNSS in use (corrected; Message 17) if implemented;

nternal DGNSS in use (corrected; beacon) if implemented;
d) eiternal GNSS in use (uncorrected);
e) internal GNSS in use (uncorrected);

f) eiternal Loran-C EPFS in use (talker ID "LC");

g) u[:known external EPFS in use (talker ID "SN™),

h) np sensor position in use;

i) njo sensor position in use, external EPES-function disabled by configuration.

Chedk that EUT handles alerts as required in Table 4 and also outputs appropriate| ALR
sentgnces. Check the position accuracy flag in the VDL Message 1.

14.8.3.1.2 Required results

Verify that the use oftposition source, position accuracy flag, RAIM flag and position
information complies with*Table 7 and Table 8. Verify that the "type of electronic fixing degvice"
in Mgssage 5 is set@ccordingly.

Verify that when-the status is changed, the related alert status (BIIT ID 25, 26, 29, 30) is
adapted, or.a TXT (021, 022, 023, 024, 025, 027, 028) sentence is sent in accordancel with
Tablg 3 or Table 6, respectively.

Verify—that—the—status—is bildllgcd after—5—s—when bW;tb:l;lly downwards—and—36-—s—when
switching upwards.

Verify that EUT does not release alert for missing EPFS when EPFS is not connected by the
configuration.

14.8.3.2 Multiple Message 17 from different DGNSS reference stations
14.8.3.2.1 Method of measurement

Set up the standard test environment and operate the EUT in autonomous mode.

When applying Message 17, use a base station MMSI as follows.

a) Apply Message 17 from a distant DGNSS reference station.
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b) Apply Message 17 from a near DGNSS reference station in addition to the distant station.

c)

Switch off Message 17 from the near DGNSS reference station.

14.8.3.2.2 Required results

Verify the following:

a) the use Message 17 for position determination;

b) the use Message 17 from the near DGNSS reference station;

c)

14.8.3.3 Heading sensor
14.8.3.3.1 Method of measurement

Set Up standard test environment and operate EUT in autonomous mode.

a)

b)
c)

14.8.3.3.2 Required results
Chedk that:

a)

b)

c)

d)

the use Message 17 from the distant DGNSS reference station.

Qisconnect the inputs for HDG and ROT or set their data to invalid (forlexample by wrong
checksum, "valid/invalid" flag).

Reconnect the inputs for HDG and ROT.

Qisconnect the input for ROT or set the data to invalid (forrexample by wrong checksum,
"yvalid/invalid" flag). Establish a rate of heading change thalis’greater than 5° in 30 s.

Reconnect the ROT input.

Apply a SOG less than 5 kn and a difference between COG and HDT greater than 4%° for
5 min.

Apply a SOG greater than 5 kn and a difference between COG and HDT greater than 45°
for 5 min.

Qisable heading and ROT input by eonfiguration to prevent raising an alert in [their
sence. Disconnect the inputs for HRG and ROT or set their data to invalid (for example
by wrong checksum, "valid/invalid™ flag).

IIT ID 32 for invaliddl HDG and BIIT ID 35 for invalid ROT are activated and the "default"
data is sent in VDL Message 1, 2, or 3. Confirm that appropriate alert is releasqd as
réquired in Table 4

IIT ID 32 for.valid HDG and BIIT ID 35 for valid ROT is inactivated. Confirm| that
appropriatealert is inactivated. Verify that TXT sentences with ID 031 for valid HDG and
033 for_ROT indicator in use are sent to the PI;

al TXT sentence with ID 034 for "other ROT source in use" is sent to the Pl and thgt the
cpntents of the message's ROT field is the correct "direction of turn" (Table 9 |ROT
S = ti TToTity 27;

a TXT sentence with ID 033 for ROT indicator in use and with the alert no ID 035 for valid
ROT is inactivated;

BIIT ID 11 for heading sensor offset is not activated;

BIIT ID 11 for heading sensor offset is activated after 5 min and appropriate alert is
released as required in Table 4.

BIIT ID 32 for invalid HDG and BIIT ID 35 for invalid ROT are not activated. Confirm that
appropriate alert as required in Table 4 is not released.
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14.8.3.4 Speed sensors
14.8.3.4.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Verify the
manufacturer's documentation to ascertain the configuration implemented on the EUT for
position sensors (see 6.10) as follows:

a) apply valid external DGNSS position and external speed data;

b) disconnect external DGNSS position, disconnect the inputs for SOG, COG or set their
data to invalid (e.g. by wrong checksum, "valid/invalid" flag).

14.8.3.4.2 Required results
Chegk that:

a) al TXT sentence with ID 027 is sent to the Pl and the external data for SOG/COG is s¢nt in
DL Message 1, 2 or 3. Verify that the system continues to operate,and that the |relay
output is not activated,;

b) al TXT sentence with ID 028 is sent to the Pl and the internal datayfor SOG/COG is sent in
DL Message 1, 2 or 3. Verify that the system continues to-opérate and that the |relay
output is not activated.

14.83.5 GNSS position mismatch
14.8.3.5.1 Method of measurement
p standard test environment and operate EUT<with valid internal position availablge and

valid external position. Configure the , dimension/reference values of internal| and
externnal position sources with a distance of at least 80 m between the two GNSS antenngs.

a) Apply an external position with an offset-of more than 100 m + distance between th¢ two
NSS antennas to the internal position for 3 min. Then modify external position {fo an
offset of less than 100 m + distance between the two GNSS antennas to the internal
plosition.
b) Modify the external position-to an offset of more than 100 m + distance between th¢ two
NSS antennas to the intetnal position for more than 15 min.
c) Then modify external pasition to an offset of less than 100 m + distance between th¢ two

NSS antennas to.the'internal position.

14.83.5.2 Required results

Chedgk that:
a) BIIT ID9is not activated;
b) BIID 9 is activated 15 min after the modification of the position and appropriate alert is

reteased as required im T abte 4;

c) BIIT ID 9 is inactivated and appropriate alert is inactivated.
14.8.3.6 Incorrect NavStatus

14.8.3.6.1 Method of measurement

Set up the standard test environment and operate the EUT with valid internal position
available and using valid external position. Then proceed as follows.

a) Set NavStatus to "at anchor" and set SOG to > 3 kn.

b) Repeat test with NavStatus "moored".

c) Repeat test with NavStatus "aground”.

d) Set NavStatus to "under way" and set SOG to 0 kn for more than 2 h.
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Try to set NavStatus to 14.

14.8.3.6.2 Required results

Check that:

a)

b)

e)

14.8.3.7 Auto detection of type of electronic position fixing device
14.83.71 Method of measurement

Set yp standard test environment and operate EUT with validvinternal position availablg
using valid external position. Then proceed as follows.

14.83.7.2 Required results
Chedk that:

2018

BIIT ID 10 is activated and appropriate alert is released as required in Table 4. Verify that
the system transmits with the reporting interval as appropriate, and that the MKD prompts

the user to correct the NavStatus;

BIIT ID 10 is activated and appropriate alert is released as required in Table 4. Verify that

the system transmits with the reporting interval as appropriate;

IIT ID 10 is activated and appropriate alert is released as required in Table 4. Verify
the system transmits with the reporting interval as appropriate;

IIT ID 10 is activated and appropriate alert is released as required in Table 4 afte
hours. Verify that the system transmits with the reporting interval as appropriate, ang
the MKD prompts the user to correct the NavStatus;

setting of NavStatus 14 is rejected.

rovide an external position sensor with a talker ID _of GP.

rovide an external position sensor with a talker ID of GL.

rovide an external position sensor with a talker ID of GN.

rovide an external position sensor withatalker ID of LC.

rovide an external position sensor with a talker ID of IN.

rovide an external position sensor with a talker ID of GA.

rovide an external position.sensor with a talker ID of other than as in a) to f).
isconnect external position:

e type of electronic position fixing device reported by the VDL Message 5 is "1";

e type of electronic position fixing device reported by the VDL Message 5 is "3";

that

r two
that

and

t
the type. of electronic position fixing device reported by the VDL Message 5 is "2";
t
t

e\lype of electronic position fixing device reported by the VDL Message 5 is "4";

the type of electronic position fixing device reported by the VDL Message 5 is "6";
the type of electronic position fixing device reported by the VDL Message 5 is "8";
the type of electronic position fixing device reported by the VDL Message 5 is "0";
the type of electronic position fixing device reported by the VDL Message 5 is "15".

14.9 Display, input and output

(See 6.11)
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14.9.1 Data input/output facilities

14.9.1.1 Method of measurement

Set up the standard test environment and operate the EUT in autonomous mode.

a)

b)
c)

d)
e)

f)
g)

14.9/1.2 Required results

Conf|rm that:

d)
e)

f)
g)
h)

i)

Check the MKD indication and, by inspection, check that it is possible to input the entire
6-bit ASCII character set required by Recommendation ITU-R M.1371-5:2014, Table 47.

Record received messages and check contents of minimum display.

Input static and voyage related data including the "<" and ">" brackets in the destin
field via the MKD. Consider the full range of input fields, for example minimum

ation
and

maximum.
Record transmitted messages and check contents of MKD and PI query.

put static and voyage related data including the "<" and ">" brackets in the)destin
field via the PI.

Record transmitted messages and check contents of MKD and Pl query;
Change NavStatus to 12.
Input dimension extensions to A, B, C and D values.

Slet dimension extensions to A, B, C and D values as zero.

e minimum display contains at least three ‘lines of target data, with no horiz

all messages of Table 13 are displdyed and that means to select messages and
fields to be displayed are available;

all necessary data can be input. Verify that the access to input data required f
protected by 6.11 is passwoefd protected. Check that all data not defined in 6.11 H
different password level«@r’ no password. Check that input data values outsidg
allowable range are not\accepted. Confirm that all values within the allowable rangg
njot explicitly prohibited to be used, are accepted;

all transmitted data js displayed correctly;

ation

ontal
6-bit
are

data

o be
as a

the
, but

all necessarywdata can be input. Verify that the access to input data required to be

protected by“6.11 is password protected. Check that protected data can be disp
ithout entering a password. Parameters that have to be changed during nc
operation,”if protected, shall not be protected by the same password level as that us
protect)data in 6.11;

ayed
rmal
ed to

all transmitted data is displayed correctly;

confirm that MKD provides user guidance on setting dimension extension values;

confirm that the dimension extension values are correctly stored. Confirm that correctly
calculated values are transmitted in Message 5 for both internal and external position

sources;
confirm that MKD provides user guidance to set NavStatus other than 12.

14.9.2 Initiate message transmission

14.9.2.1 Method of measurement

Set up the standard test environment and operate the EUT in autonomous mode.
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Initiate the transmission of non-scheduled messages and interrogations as provided by the
EUT.

14.9.2.2 Required results

Confirm that at least the transmission of safety-related addressed and broadcast messages
(Message 12 and Message 14) can be initiated by means of the minimum display. Confirm
that transmission of Messages 4, 9, 16, 17, 18, 19, 20, 21, 22, and 23 is not possible. Confirm
that MKD shall not accept input of more characters that can be transmitted in a 3-slot
message. Confirm that MKD will indicate if the addressed station cannot display the
addressed message (DTE flag).

Conf

NOTE| Use of Messages 4, 9, 16, 17, 18, 19, 20, 21, 22, and 23 is restricted to other types of AlS stations.
14.913 Communication test
14.913.1 Method of measurement

Set yp the standard test environment and operate the EUT in-autonomous mode. Thg
envirpnment shall include at least one Class B SO station./Jnitiate the communicatior
functjon (transmit Message 10) by:

a)
b)
c)
d)

14.93.2 Required results

Conf|rm that:

a)

In alllcases, verify that VDO Message 10 and received VDM Message 11 is output to the

MKD using proposed target;
MKD using alternative target;
AIR sentence;

another transmitter (EUT as destination).

the EUT transmits Message 10 addressed to the target and that the communication
result is correct for both,a\successful and unsuccessful response on the MKD. Verify
only Class A stations are-proposed on the MKD;

the EUT transmits_Message 10 addressed to the target and that the communicatior
result is correct for.both a successful and unsuccessful response on the MKD. Verify
only Class A stations can be selected as alternative targets on the MKD;

the EUT transmits Message 10 addressed to the target;
the EUT\transmits Message 11 as the response;

Verify that Class B stations are not selected by the MKD.

14.9.4 System control

14.9.4.1 Method of measurement

rm, by inspection of the manufacturer's documentation, that pre-configured slafety
related text Messages 12 and 14 are not available.

test
test

test
that

test
that

Set up the standard test environment and operate the EUT in autonomous mode. Perform
system control/configuration commands as specified. Check indication of system status.

14.9.4.2 Required results

Confirm that the configuration level and other functions, not intended for use by the operator,
are protected by password or adequate means.
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Verify that regional channel management settings can be input via the MKD and that there is
no other means of changing the radio parameters.

14.9.5 Display of received targets

14.9.5.1 Method of measurement

Set up the standard test environment and operate the EUT in autonomous mode.

a)

b)

d)
e)

f)

14.9)/5.2 Required results
The

a)

Apply messages from the following targets to the VDL:
— Class A with Messages 1 and 5, 10 s reporting interval;

—| Class A with Messages 3 and 5, 3 min reporting interval;

—| base station with Message 4, 10 s reporting interval;

—| airborne AIS with Messages 9 and 5, 10 s reporting interval;

—| Class B SO with Messages 18 and 19, 30 s reporting interval;

—| Class B CS with Messages 18 and 24A,B, 3 min reporting interval;
—| AIS AtoN with Message 21, 1 min reporting interval;

—| AIS-SART, MOB-AIS and EPIRB-AIS under test with Messages 1 and 14, trapsmit
1 TDMA burst;

—| AIS-SART, MOB-AIS and EPIRB-AIS under test with'Messages 1 and 14, trapsmit
1 TDMA burst with enabling testing locating device indication;

—| one active locating device of each kind transmijtting Messages 1, with a 1 min reparting
interval.

Remove all targets from VDL.

Apply again all targets after 17 min, without,static data Messages 5, 19 and 24.
Switch off two locating devices.

pply 200 targets to the EUT.

pply 300 targets to the EUT.

ollowing results are required.

Jonfirm that all tafgets are auto-sorted in ascending range and displayed on the target list
ith name, range, bearing and minutes from last received position report.

Confirm thatall active locating devices are displayed on the target list above all pther
tgrgets apd,the names of all locating devices are in accordance with Table 10.

Clonfipmthat alerts in accordance with Table 4 are raised.

Confirm that the locating devices in test mode are not displayed; however, they are

Confirm that the other targets are displayed in an order according to the range, nearest
target first.

Confirm that all targets can be selected for detailed view.

Confirm that all information required by Table 13 is displayed in the detailed view if not
displayed in the target list.

Confirm that all target information that is displayed on the MKD is displayed correctly.

Confirm that the time from the last received message is counting up every minute for all
targets. Confirm that all targets, except the active locating devices, are removed from
display 7 min after the last received message.

Confirm that all targets are displayed again. Confirm that all static data from all targets are
displayed correctly.
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Confirm that the time from the last received message is counting up every minute for the
switched off locating devices. Confirm that the switched off locating devices are removed
from display 18 min after the last received message.

Confirm that the MKD displays 200 targets.
Confirm that the MKD displays 200 nearest targets as a minimum.

14.9.6 Display of position quality

14.9.6.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode.

Apply Class A transmissions with the following data to the VDL and observe the position

quality display on the MKD:

a)
b)
c)
d)
e)
f)

14.9)6.2 Required results

Conf|rm that:

)

Tlime stamp = 63;
Tlime stamp = 61;

Tlime stamp = 62;

Tlime stamp = 60;

Tlime stamp 0... 59, PA = 0, RAIM = 0;

AA =0, RAIM = 1;

HA =1, RAIM = 0;

FAA =1, RAIM = 1;

Set SOG = 10 kn, then stop target transmissions;
S

tart transmission again, set SOG = 20 kn, then stop transmission.

e position quality "No positionis displayed;

e position quality "Manual\position" is displayed;

e position quality "Dead-reckoning position" is displayed;

e position quality-*valid position with no time stamp" is displayed;
e position quality "Position > 10m" is displayed;

e position-quality "Position with RAIM > 10 m" is displayed;

e position quality "Position <= 10 m" is displayed;

—~ o~ o~ o~ o~ o~ o~

e position quality "Position with RAIM <= 10 m" is displayed;

40 svafter the last transmission the position quality is changed to "Outdated position
> 200 m";

20 s after the last transmission the position quality is changed to "Outdated position
> 200 m".

14.9.7 Display of targets if optional filter is implemented

The methods of test and the required results are as follows:

a)
b)

c)

confirm by observation that the user can filter the presentation of AIS targets in
accordance with the manufacturer's documentation;

confirm by observation that an indication is provided when sleeping targets are filtered
from the presentation in accordance with the manufacturer's documentation;

confirm by observation that the indication remains while the filter is active in accordance
with the manufacturer's documentation;
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d) confirm by observation that the filter criteria in use is readily available in accordance with
the manufacturer's documentation;

e) confirm by observation that the user cannot remove individual AIS targets from the
presentation in accordance with the manufacturer's documentation.

14.9.8 Display of received safety related messages
14.9.8.1 Method of measurement

Set up the standard test environment and operate the EUT in autonomous mode.

a) Transmit20-Message 12 addressedtothe EUT-
b) dlear displayed message on the MKD.

c) Transmit 20 Message 12 addressed to the EUT.
d) Transmit Message 14.

14.9.8.2 Required results

Conf|rm that:

a) the most recently received Message 12 is displayed foremosi)and all 20 message$ are
ayvailable for display;

b) the Message 12 is removed from foremost display on the MKD;

c) the most recently received Message 12 is displayed foremost and all 20 messages are
ajvailable for display;

d) there is an indication that the Message 14 has*been received and that Message [14 is
ajvailable for display.

14.99 Presentation of navigation information

Verify compliance with the general requirements for the presentation of navigation-related
information in accordance with the testimethods and required results specified in IEC 62288.

Verify compliance with requirements for graphical presentation of targets in accordancel with
the test methods and required results of IEC 62288, if display of graphical symbols fof AIS
data |is provided.

Provide input of thesmessages listed below and confirm by observation that the MKD displays
graphical symbology-as described in IEC 62288, if display of graphical symbols for AIS data is
provided:

e Messagées—1, 2, 3 and 5 (Class A AIS, locating devices);

e Messages 18, 19 and 24 (Class B AIS);

o N ©SSage 7 (AiS base Dtdtiullb),
e Message 9 (AIS on airborne SAR-craft);
e Message 21 (AIS AtoN).

Symbols not described in IEC 62288 may be defined by the manufacturer.

Verify compliance in accordance with the test methods and required results of IEC 62388
(radar) for calculation of CPA/TCPA, if provided.

15 Physical tests

(See 7.2)
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NOTE Unless otherwise stated, all transmitter tests are performed at the highest power setting.

15.1 TDMA transmitter

15.1.1 Frequency error
15.1.1.1 Definition

The frequency error of the transmitter is the difference between the measured carrier
frequency in the absence of modulation of the transmitter and its required frequency.

15.1.1.2 Method of measurement
The ¢arrier frequency shall be measured in the absence of modulation (see Figure.4)*Tests
shall| be performed on 2 channels (156,025 MHz, 162,025 MHz) and under nermall and
extreme test conditions.
Transmitter
under ] Power Frequency
tost »  attenuator | TP meter.
IEC
Figure 4 — Measurement arrangement for frequency error
15.111.3 Required results
The frequency error shall not exceed *+ 0,5 kHz under normal and + 1 kHz under extreme test
condjtions.
15.1)2 Carrier power
15.1)2.1 Definition
The fransmitter carrier power conducted (P.) is defined as the mean power delivered|to a
nomipal 50 Q load during a transmiission slot.
15.1)2.2 Method of measurement
The pquipment shall'be connected as in Figure 5. Tests shall be performed on 2 chapnels
(156)025 MHz, 162,025 MHz) under normal and extreme test conditions.
The {ests shdll\be repeated for the power levels stated in 7.2.2.
Transmitter
Power Power
under attenuator 7 meter
test

15.1.

IEC
Figure 5 — Measurement arrangement for carrier power

2.3 Required results

At all test frequencies, the carrier power shall be within + 1,5 dB of its nominal power levels
under normal test conditions.

At all test frequencies, the carrier power shall be within + 3,0 dB of its nominal power levels
under extreme test conditions.
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15.1.
15.1.

3 Slotted transmission spectrum

3.1 Definition

This test is to ensure that the modulation and transient sidebands produced by the transmitter
under normal operating conditions fall within the allowable mask.

15.1.

3.2 Method of measurement

The test shall use test signal number 4. The EUT shall be connected to a spectrum analyser.
A resolution bandwidth of 300 Hz, video bandwidth of 3 kHz or greater and positive peak

detection{maximum-hold)shall be-usedfor this measurement—A-sufficient numberof sw

shall

profil

15.1.

The

le is developed. Tests shall be performed on 2 channels (156,025 MHz, 162,025, "MH:

3.3 Required results

spectrum for slotted transmission shall be within the emission mask as)follows:

eeps

be used and sufficient transmission packets measured to ensure that the emigsion

)

e irl the region between the carrier and + 10 kHz removed from the-carrier, the modulation

hd transient sidebands shall be below 0 dBc;

+ 10 kHz removed from the carrier, the modulation and transient sidebands sh4
Blow —25 dBc;

+ 25 kHz to +£62,5kHz removed from the carrier, the modulation and tran
debands shall be below —70 dBc;

Il be

sient

e in the region between = 10 kHz and + 25 kHz femoved from the carrier, the modulation

The

the appropriate test frequency in 15.1.2.

For i

nd transient sidebands shall be below a line specified between these two points.

eference level for the measurement shalllbe the carrier power (conducted) recordd

nformation, the emission mask specified above is shown in Figure 6.

-62,5 0 62,5

:

Fc (kHz) IEC

Figure 6 — Emission mask for slotted transmission

d for
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15.1.4 Modulation accuracy
15.1.4.1 Definition

The modulation accuracy is the measurement of the peak frequency deviation of the
transmitter modulation and the correct implementation of the Gaussian minimum shift keying
(GMSK) bandwidth-time (BT) filtering.

15.1.4.2 Method of measurement

The equment shall be connected in either configuration A or configuration B as shown in
. 0 inder

The fransmitter shall be modulated with test signal number 2.

The fransmitter shall be modulated with test signal number 3.

Configuration A
Transmitter > Power > RF signal
under test attenuator analyser

Configuration B

Transmitter Power Test S.torage
under test attenuator discriminator oscilloscope

v
v

Figure 7 — Measurement arrangement for modulation accuracy

15.1/4.3 Required results

Peak| deviation shall be as per Table 33.

Table 33 - Peak frequency deviation versus time

, C)\ Test signal 2 Test signal 3
%ﬁormal Extreme Normal Extreme
1740 Hz £ 175 Hz 1740 Hz + 350 Hz 2 400 Hz + 240 Hz 2400 Hz + 480 Hz

15.1.5 Transmitter output power characteristics
15.1.5.1 Definition

Transmitter output power characteristics are a combination of the transmitter delay, ramp-up
time, ramp-down time and transmission duration, as specified in 7.2.2, where:

— transmitter delay (T,) is the time between the start of the candidate transmission time
period and the time when the transmission power exceeds —50 dBc;

— transmitter ramp-up time (Tg — T,) is the time between the transmit power exceeding
—-50 dBc and the moment when the transmit power has reached a level 1 dB below the
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measured steady-state power (Pgs) and maintains a level within +1,5 dB to -1 dB from
P thereafter;

— transmitter ramp-down time (Tg — Tg) is the time between the end flag being transmitted
and the moment when the transmitter output power has reduced to a level 50 dB below
P, and remains below this level thereafter;

— transmission duration (Tg — T,) is the time from when power exceeds —50 dBc to when the
power returns to and stays below —50 dBc.

15.1.5.2 Method of measurement

The measurement shall be carried out by transmitting test signal number 4.

NOTE| This test signal generates one additional stuffing bit within its CRC portion.

Testg shall be performed on 2 channels (156,025 MHz, 162,025 MHz). The,EUT shall be
connected to a spectrum analyser. A resolution bandwidth of 1 MHz, vidéeo, bandwidth of
1 MHz and a sample detector shall be used for this measurement. The analyser shall pe in
zeroqspan mode for this measurement. The spectrum analyser shall be synchronised tp the
nomipal start time of the slot (T,), which may be provided externally, orfrom the EUT.

15.1/5.3 Required results

The {ransmitter power shall remain within the mask shown ,inkigure 6 and associated timings
giver} in Table 16.

15.2( TDMA receivers
15.21 Sensitivity
15.21.1 Definition
The psable sensitivity is the minimumclevel of signal at the receiver input, produced |by a
carrigr at the nominal frequency of -the receiver, modulated with a test signal, which| will,

withdut interference, produce after(demodulation a data signal with a specified packet |error
rate {(PER).

15.21.2 Method of measurement

The $ignal generator (See Figure 8) shall be at the nominal frequency of the receiver and|shall
be mpdulated to generate test signal number 5.

[V Signal Receiver Message
gssage o _
enerator ”|  generator > under »  measuring
4 test test set

A 4

IEC

Figure 8 — Measurement arrangement

The signal level at the input of the receiver shall be set to —107 dBm. The message measuring
test set shall be monitored and the packet error rate observed. The PER shall be derived by
the following formula:

PER = (P1x — Prx)/P1x x 100 (%)

where
Prx  is the number of packets received without errors;
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Prx is the number of transmitted packets.

Tests shall be performed on 2 channels (156,025 MHz, 162,025 MHz) with a signal level of
—107 dBm and repeated at 156,025 MHz + 500 Hz and 162,025 MHz + 500 Hz with the level
at the input to the receiver adjusted to —104 dBm under normal conditions.

Repeat under extreme conditions at nominal frequencies, with the signal generator adjusted
to =101 dBm.

15.2.1.3 Required results

The PER shall not exceed 20 %.

15.22 Error behaviour at high input levels
15.22.1 Definition

The error behaviour (performance) at high input levels (noise free operation) is defined ip the
samg manner as for the measurement of the maximum usable sensitivity-when the level of the
wantged signal is significantly above the maximum wanted sensitivity,

15.22.2 Method of measurement

The measurement configuration for receiver sensitivity (15:2.1) shall be used. Tests shall be
perfgrmed on 2 channels (156,025 MHz, 162,025 MHz)., The signal generator shall be 3t the
nomipal frequency of the receiver and shall be moddlated to generate test signal number 5.
The level of the input signal shall be adjusted to a‘level of -7 dBm. The message measpring
test set shall be monitored and the packet error rate observed. This test shall be repeated at
the Igvel of =77 dBm.

15.22.3 Required results

The IPER shall not exceed 1 %.

15.2.3 Co-channel rejection
15.23.1 Definition

The fo-channel rejection’is a measure of the capability of the receiver to receive a wInted
modulated signal without exceeding a given degradation due to the presence of an unwanted
modylated signal,‘both signals being at the nominal frequency of the receiver.

15.2)3.2 Method of measurement

Two |generators, A and B, shall be connected to the receiver via a combining netwofk as
shown in Figure 9. The wanted signal, provided by signal generator A, shall be at the nominal
frequency of the receiver and shall be modulated to generate test signal number 5. The
unwanted signal, provided by generator B, shall also be at the nominal frequency of the
receiver. Generator B shall be modulated to generate test signal number 4, either
continuously or in the same time period as that used by generator A for test signal number 5.
The content of the wanted and unwanted signals shall not be synchronised. The level of the
wanted signal from generator A shall be adjusted to —104 dBm at the receiver. The level of
the unwanted signal from generator B shall be adjusted to —114 dBm at the receiver. The
message measuring test set shall be monitored and the packet error rate (PER) observed.
The measurement shall be repeated for displacements of the unwanted signal of +1 kHz from
the nominal frequency of the receiver and the PER again observed. Tests shall be performed
on 2 channels (156,025 MHz, 162,025 MHz).

NOTE + 1 kHz for the unwanted signal is twice the allowable transmit frequency tolerance.
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Signal >
generator
A _|—> Receiver Message
Combiner > under » measuring
Signal J—> test test set
generator
B
IEC

Figure 9 — Measurement arrangement with two generators

15.23.3 Required results

The PER shall not exceed 20 %.

15.24 Adjacent channel selectivity

15.24.1 Definition

The pdjacent channel selectivity is a measure of the capability @b the receiver to rece
wanted modulated signal without exceeding a given degradation due to the presence
unwdgnted signal which differs in frequency from the wanted ‘sighal by an amount equal t
adjagent channel separation for which the equipment is intended.

15.24.2 Method of measurement

The

signgl, provided by signal generator A, shall be at the nominal frequency of the receive

shall

generator B, shall be frequency modulated with a 400 Hz sine wave giving a deviati
+ 3 kHz. Generator B shall be at a frequency 25 kHz above that of the wanted signal
level|of the wanted signal from generator A shall be adjusted to a level of —104 dBm 4t the
receiver. The level of the unwanted’ signal from generator B shall be adjusted to —34
The message measuring test set shall be monitored and the packet error rate obse
Repdgat the above measurement with the unwanted signal 25 kHz below the wanted signa

The

ve a
bf an
O the

measurement configuration for co-channek.rgjection (15.2.3) shall be used. The wanted

F and

be modulated to generate test signal“*number 5. The unwanted signal, providgd by

bn of
The

dBm.
rved.
B

est shall be performed on 2 channels (156,025 MHz, 162,025 MHz) and repeated ynder

extreme conditions ~with generator A adjusted to —98 dBm and generator B adjusted to
—-38 dBm.

15.24.3 Required results

The PER.shall not exceed 20 %.

15.2.5 Spurious response rejection

15.2.5.1 Definition

The spurious response rejection is a measure of the capability of the receiver to receive a
wanted modulated signal without exceeding a given degradation due to the presence of an
unwanted modulated signal at any other frequency, at which a response is obtained.

15.2.5.2 Manufacturer's declarations

The manufacturer shall declare the following in order to calculate the "limited frequency
range" over which the initial part of the test will be performed:

list of intermediate frequencies: (IF4, IF,, ...IFy) in Hz;
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e switching range of the receiver;

N

OTE 1 Switching range corresponds to the frequency range over which the receiver can be tuned.

o frequency of the local oscillator at 156,025 MHz and 162,025 MHz (AIS2): (f o1, fLoH)-

NOTE 2 This can be a VCO, crystal, sampling clock, BFO, or numerically controlled oscillator, depending on

th

15.2.

e design of the equipment.

5.3 Introduction to the method of measurement

The initial evaluation of the unit shall be performed over the "limited frequency range" and

shalrm—brwmmedﬁ—ﬁwmﬂmvmmmm
frequencies of interest" (as defined below).

If tht[a EUT contains IF frequencies, the following procedure applies. Otherwise

man
prod
occu

a) ¢

th
c

—

K

W
K

15.2,

Two
on S
used

facturer shall provide an alternative procedure based on the design of the EUT]
ces equivalent results. To determine the frequencies at which spurious responses
[, the following calculations shall be made:

blculation of the "limited frequency range":
blculations:

LFRy = fion + (IFy + IF5 + ., .#IFN + sr/2)

LFRLO = fLOL - (IF»] + IF2 + ...+IFN + SI’/2)

ese are determined by the following caleulations:

here

is an integer from*2 to 4.

5.4 Method of measurement over the limited frequency range

blculation of specific frequencies of interest(SFI) outside the limited frequency rangé:

ecific

the
that
can

e limits of the limited frequency range (LFRy,, LFR| o) are determined by the follgwing

methods-afe available for the measurements over the limited frequency range, one based

NAD medasurements and the other based on PER measurements. Either method m

Signal >
generator
A _|—> Receiver Measurin
Combiner > under » test setg
Signal ’ test
generator
B

IEC

Figure 10 — SINAD or PER/BER measuring equipment

y be

but jin each case shall be followed by the method of measurement at idenfified
freqt1encies. The measuring equipment is showed in Figure 10.
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15.2.5.5 Method of search over the "limited frequency range” using SINAD
measurements

Two generators, A and B, shall be connected to the receiver via a combining network as
shown in Figure 10. The wanted signal, provided by generator A, shall be 162,025 MHz
(AIS 2) and shall be modulated with 1 kHz sine wave at + 2,4 kHz deviation. The unwanted
signal, provided by generator B, shall be frequency modulated with a 400 Hz sine wave giving
a deviation of = 3 kHz.

Initially, generator B (unwanted) shall be switched off (maintaining the output impedance).
The signal level from generator A (wanted) shall be adjusted to —104 dBm at the receiver. The
ignal generator B shall be
cy of the unwanted-dignal
shall|be varied in steps of 5 kHz over the limited frequency range (from LFR| 5 to KER{|)| The
frequency of any spurious response detected (by a decrease in SINAD of 3B or more)
during the search shall be recorded for use in the next measurements.

Set the receiving frequency to 156,025 MHz and repeat the test.

15.2/5.6 Method of search over the "limited frequency range” using PER or BER
measurement

Two |generators, A and B, shall be connected to the receiver via a combining netwofk as
shown in Figure 10. The wanted signal, provided by generator A, shall be 162,025 MHz (AIS2)
and s$hall be modulated to generate test signal number,5. " The unwanted signal, provided by
genefrator B, shall be frequency modulated with a,.400 Hz sine wave giving a deviatipn of
+ 3 kHz. Initially, generator B (unwanted) shall.bé switched off (maintaining the output
impefance). The signal level from generator A (wanted) shall be adjusted to —104 dBm 3t the
receiver. The PER or BER shall be noted.

frequency of the unwanted signal shallbe varied in steps of 5 kHz over the limited frequency
range (from LFR o to LFRy,). The frequency of any spurious response detected (by an
increpse in either PER or BER) "during the search shall be recorded for use in the|next
meagurements.

SignLII generator B shall be switched on and adjusted to -27 dBm at the receiver.| The

In the case where operation using a continuous packet stream is not possible, a similar
methjod may be used.

Set the receiving frequency to 156,025 MHz and repeat the test.

15.2)/5.7 Method of measurement (at identified frequencies)

Two |generators, A and B, shall be connected to the receiver via a combining netwofk as
shownin’ Figure 10. The wanted signal, provided by generator A, shall be 162,025 MHz (AIS2)
and shall be modulated to generate test signal number 5. The unwanted signal, provided by
generator B, shall be frequency modulated with a 400 Hz sine wave giving a deviation of
+3 kHz. Generator B shall be at the frequency of that spurious response being considered.
Initially, generator B (unwanted) shall be switched off (maintaining the output impedance).
The signal level from generator A (wanted) shall be adjusted to —104 dBm at the receiver.
Generator B shall be switched on, and the level of the unwanted signal set to —-34 dBm.

For each frequency noted during the tests over the limited frequency range on 162,025 MHz
(AlIS2) and the specific frequencies of interest (SFl;), transmit 200 packets to the EUT and
note the PER.

Set the receiving frequency to 156,025 MHz and repeat the test for each frequency noted
during the tests over the limited frequency range on 156,025 MHz and the specific
frequencies of interest (SFl,).
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15.2.5.8 Required results

At any frequency separated from the nominal frequency of the receiver by two channels or
more, the spurious responses shall not result in a PER of greater than 20 %.

15.2.6 Intermodulation response rejection and blocking
15.2.6.1 Definition

The intermodulation response rejection and blocking is the capability of the receiver to
receive a wanted modulated signal, without exceeding a given degradation due to the

pres nce-of twao or more unwantad sianals with 2 cngeific fraauancyv ralationshin tao thg w nted
R A —RoFe—+tHWaht+ea—sighars—WHA—a—SsP He—H-8-gH8Rc\\—+e+aHe-RsHHP—+o—+e-W

signgl frequency.

15.2)6.2 Method of measurement

Four|signal generators shall be connected to the receiver under test (see)Figure 11)] The
wantgd signals, represented by signal generator A, shall be modulated to @enerate test signal
number 5. The wanted signal level at the RF input of the receiver shall beyset to -—101 dBin.

Signal generator A

(TDMA transceiver)
Signal |
generator B d Receiver
Measuring
RF > under > test set
l—’ combiner test

Signal
generator C

Signal
generator D

IEC

Figure 11 — Test set-up

The inwanted signalfrom signal generator B shall be modulated by 400 Hz with a deviatipn of
+ 3 YHz and adjusted to a frequency 500 kHz above or below the frequency of the wanted
signgl. The unwanted signal from signal generator C shall be unmodulated and adjusted to a
frequency 1°000 kHz above or below the frequency of the wanted signal. The unwanted dignal
levels fromysignal generators B and C at the RF input of the receiver shall be set to —-27 dBm.

The unwanted signal from signal generator D shall be unmodulated and adjusted to a
frequency 5,725 MHz above or below the frequency of the wanted signal. The unwanted
signal level from signal generator D at the RF input of the receiver shall be set to —15 dBm.

According to the Table 34, two tests (Test no.1 and Test no.2) shall be performed.

Table 34 — Tests to be performed

Generator A Generator B Generator C Generator D
Test no.1 156,025 156,525 157,025 161,750
Test no.2 162,025 161,525 161,025 156,300
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15.2.6.3 Required results

The packet error rate shall not exceed 20 %.

15.2.7 Transmit to receive switching time
15.2.7.1 Definition

The transmit to receive switching time describes the capability of the TDMA receiver to
receive in the slot immediately following the transmission slot.

15.2 12— Method of measurement

The pignal generator shall be connected to the EUT through 30 dB attenuator as)shoyn in
Figule 12. The EUT shall be connected to a 30 dB attenuator. The transmit to receive caontrol
signgl in the EUT shall be connected to the signal generator as the trigger signakto outpyt the
test message at the immediate slot after the EUT transmission. The signal generator shall be
at the¢ nominal frequency of the EUT with a signal level of -107 dBm at the EUT and shall be
modulated to generate test signal number 5. The EUT shall be set(to the default power
(12,94 W) and be set to transmit 200 messages of Message 1 with 2-sinterval. The message
meaguring test set shall be monitored and the PER be observed.

The fest shall be performed on 2 channels (156,025 MHz, 162,025 MHz).

Trigger
A
Message Signal 30dB Equipment
generator  generator P\ attenuator [¢ » under test
v

Message
»| measuring
test set

Figure 12/~ Transmit to receive switching time measurement setup

15.2[7.3 Required results
The PER shallnot exceed 20 %.

15.2.8.5/Jmmunity to out-of-band energy

15.2.8.1 Definition

The immunity to out-of-band energy is the capability of the receiver to receive a wanted
modulated signal, without exceeding a given degradation due to the presence of high level
unwanted signals out of the maritime mobile band.

15.2.8.2 Method of measurement

Two generators, A and B, shall be connected to the receiver via a combining network as
shown in 15.2.3. The wanted signal, provided by signal generator A, shall be initially at
162,025 MHz and be modulated to generate test signal number 5. The unwanted signal from
generator B shall be unmodulated and tuned to 174 MHz. Initially, signal generator B
(unwanted signal) shall be switched off (maintaining the output impedance). The level of the
wanted signal from generator A shall be adjusted to -101 dBm at the receiver input.
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Generator B shall then be switched on, and the level of the unwanted signal set to -5 dBm.
200 packets shall be transmitted and the PER recorded.

Repeat the test with the wanted signal generator tuned to 156,025 MHz with the same
unwanted signal.

15.2.8.3 Required results

The packet error rate shall not exceed 20 %.

15.3 _Conducted spurious emissions

15.3/1 Spurious emissions from the transmitter

15.3/1.1  Definition

Conducted spurious emissions are emissions on a frequency or frequengcies, which are
outsifge the necessary bandwidth and the level of which may be reduced without affecting the
corrgsponding transmission of information. Spurious emissions include harmonic emissions,
parasitic emissions, intermodulation products and frequency conversion’products, but ex¢lude
out-gf-band emissions.

15.3/1.2 Method of measurement

The fransmitter shall be connected to a 50 Q power/attenuator. The output of the power
attenjuator shall be connected to a measuring receiver.

If popsible, the measurement shall be made with'the transmitter unmodulated. If this is not
poss|ble, the transmitter shall be modulated by test signal number 4. If possible| the
modulation should be continuous for the duration of the measurement.

The mmeasurement shall be made over a“frequency range from 9 kHz to 4 GHz, excluding the
chanpel on which the transmitter is pperating £ 62,5 kHz.

The |resolution bandwidth of.the measuring instrument shall be the smallest bandidth
availpble which is greater than the spectral width of the spurious component being measpred.
This [shall be considered,to be achieved when the next highest bandwidth causes less|than
1 dBlincrease in amplitude. Positive peak detection (maximum hold) shall be selected op the
specfrum analyser used for this measurement.

A sufficient ndmber of sweeps shall be measured to ensure that the emission prof|le is
developed.

At eachry frequency at which a spurious component is detected, the power level shdll be
reconded—asthecondustedspuricus—emissionlevel delivered-into-the specitiedlgad—except

for the channel on which the transmitter is intended to operate and the adjacent two channels
of upper and lower sides.

The conditions used in the relevant measurements shall be recorded in test reports.

15.3.

1.3 Required results

The power of any spurious emission on any discrete frequency shall not exceed 0,25 pW
(-36 dBm) in the frequency range 9 kHz to 1 GHz and 1 yW (=30 dBm) in the frequency range
1 GHz to 4 GHz.
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15.3.2 Spurious emissions from the receiver

15.3.2.1 Definition

Spurious emissions from the receiver are components at any frequency, conducted to the
antenna. The level of spurious emissions shall be measured as their power level in a specified
load.

15.3.2.2 Method of measurement

The receiver shall be connected to a 50 Q attenuator. The output of the attenuator shall be
conngeted-to-a—spectrumanatyserorsetective-volimeterhavingantputimpedance-of- 56 Q. If
the detecting device is not calibrated in terms of power input, the level of any det¢cted
components shall be determined by a substitution method using a signal genenator.| The

meagurement shall extend over the frequency range 9 kHz to 4 GHz.

The
frequency range 9 kHz to 4 GHz.

receiver shall be switched on, and the measuring receiver shall be|tuned ovef the

At each frequency at which a spurious component is detected, \the power level shqll be

recotlded as the spurious level delivered into the specified load.

15.32.3 Required results

The

bower of any spurious emission in the specified range at the antenna terminal shall not

exceed —57 dBm (2 nW) in the frequency range 9 kHz 10 1 GHz and —47 dBm (20 nW) inp the

frequency range 1 GHz to 4 GHz.

16

(See|7.3)

S$pecific tests of link layer

NOTE| In Clause 16, "CommState" is “used as an abbreviation for "communication state" as defifed in
Recommendation ITU-R M.1371. Communication state is structured with a number of parameters for "Sync gtate",
"Slot me-out", "Slot increment", "Number of slots", "Sub-message" (Received stations, slot number, UTC hofir and

minut¢, slot offset), and "Keep flag.
16.1| TDMA synchronisation
16.1/1 Synchronisation test using UTC

16.1/1.1 Method of measurement

Set yp standard test environment; choose test conditions in a way that the EUT operates in

the fTIIowing synchronisation modes:

a)
b)

c)

d)
e)

UTC direct;

UTC indirect (internal GNSS receiver disabled; at least one other station UTC direct
synchronised);

UTC indirect (internal GNSS disabled; base station with UTC direct synchronisation within
range);

base direct (internal GNSS disabled; base station with semaphore qualified within range);

UTC indirect (internal GNSS receiver disabled; only Class B SO station UTC direct
synchronised).

Check CommState parameter Sync state in position report and reporting interval.
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16.1.1.2 Required results

Conf

irm that:

a) the SynchState = 0;
b) the SynchState = 1;
c) the SynchState = 1. Verify that the correct UTC date and time is derived from Message 4

o

f the base station;

d) the SynchState = 2;
e) the SynchState = 1.

16.1,
16.1.

Set yp a test environment where all messages have a SyncState 0; choosertest conditig

a wa

a) UTC direct;

b)

c)

Q

Chedk CommState parameter Sync state in position report and reporting interval.

16.1,

The following results are required:

a) tfjansmitted communication state shall*fit the synchronisation mode;

c) t
16.1,
16.1,

Set Uip the standard)test environment without UTC available. Let the EUT be semag

quali

a) s
b) s

cC uC

b) t:[e EUT shall synchronise to the.other station;

2018

2 Synchronisation test using UTC with repeated messages

2.1 Method of measurement

y that the EUT operates in the following synchronisation modes:

ynchronised);

TC indirect (internal GNSS receiver disabled; all other 'stations UTC direct synchro
Ind syncstate 0, repeat indicator 1).

2.2 Required results

e EUT shall go to syncstate(3.
3 Synchronisation test without UTC, semaphore

3.1 Method of measurement

fied (sync mede 1 or 3) as follows:

mulate other semaphore qualified stations with a different number of received statio

mulate other semaphore qualified stations with the same number of received stationis.

ns in

TC indirect (internal GNSS receiver disabled; at least one, other station UTC direct

hised

Lo bt 4 Q PR e % ! b ek !
Che(;l\ CUMMMTOo Al Pdialricicl oyl sidliT 1T PpUSTUHUIT TSPUTL AU TTPUTLTTY TTitervart.

16.1.

3.2 Required results

Transmitted CommState shall fit the synchronisation mode. Check that

a) EUT acts as semaphore only if it has the highest number of received stations,

b) EUT acts as semaphore only if it has the lowest MMSI.

The EUT shall decrease reporting interval to 2 s when acting as a semaphore and shall

rema

in in this state until the semaphore qualifying conditions have been invalid for 3 min.
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16.1.4 Synchronisation test without UTC

16.1.

4.1 Method of measurement

Set up the standard test environment; choose test conditions in a way that EUT operates in
following sync modes:

a) base indirect (internal GNSS disabled; no station with UTC direct synchronisation or base
station within range);

b) mobile indirect (internal GNSS disabled; other station with UTC direct synchronisation or

b

ase station without range);

c) in

Cheg

16.1,

The following results are required:

a) ti
b) i
c) s

16.1,
16.1,

Set U
Tran

16.1
Verif

16.2
16.2,

Set t
Reca
of po

16.2,

5.2 Required results

ternal GNSS enabled in synchronisation modes other than UTC direct.

k CommState parameter sync state in position report and reporting interval.

4.2 Required results

ansmitted communication state shall fit the synchronisation mode;
ansmitted communication state shall fit the synchronisation_ mode;
ynchronisation mode shall revert to UTC direct.

5 Reception of un-synchronised messages
5.1 Method of measurement

p the standard test environment and operatethe EUT in UTC direct mode.

Emit un-synchronised test messages (more than £+10 ms away from the slot boundary

y that the transmitted test messages are received and processed.

Time division (frame.format)
1 Method of measurement
ne EUT to reporting interval of 2 s by applying a speed of > 23 kn and a ROT of > 2

rd VDL messages and check for used slots. Check parameter slot number in Comm
sition report. Check slot length (transmission time).

2 » Required results

~

0°/s.
State

Slot number used and slot number indicated in CommState shall match. Slot number shall not
exceed 2 249. Slot length shall not exceed 26,67 ms.

16.3

16.3.

Synchronisation and jitter accuracy

1 Definition

Synchronisation jitter (transmission timing error) is the time between nominal slot start as
determined by the UTC synchronisation source and the initiation of the "transmitter on"

funct

16.3.

ion (T, see Recommendation ITU-R M.1371-5/A2-3.2.2.10, Figure 8).

2 Method of measurement

Set up standard test environment, reporting interval of 2 s and using
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a) UTC direct synchronisation,
b) UTC indirect synchronisation by disconnecting the GNSS antenna of the EUT.

Record VDL messages and measure the time between the nominal beginning of the slot
interval and the initiation of the "transmitter on" function. Alternative methods, for example by
evaluating the start flag and calculating back to T, are allowed.

16.3.3 Required results

The synchronisation, including its jitter, shall not exceed

I+

a) H104 ys using UTC direct synchronisation,

b) #8312 ps relative to the synchronisation source using UTC indirect synchronisatiof
16.4| Data encoding (bit stuffing)
16.4/1 Method of measurement

Set yp the standard test environment as follows.

T

a) Apply a binary broadcast message (Message 8) to the VDL containing the HEX-valueg "7E
3B 3C 3E 7E" in the data portion and check presentation interface output of EUT.

b) Apply a BBM sentence to the EUT initiating the transmjssion of Message 8 containing the

HEX-values as above in the data portion, and check the\VDL.
16.42 Required results
Conf{rm that:

a) data output on the presentation interface .conforms to transmitted data;
b) tfansmitted VDL message conforms to:data input on the presentation interface.

16.5| Frame check sequence
16.5/1 Method of measurement

Apply a simulated position report message with wrong CRC bit sequence to the VDL.

16.52 Required results

Conflrm, by observing the MKD and by inspecting the Pl output, that this message i$ not
procegssed.

16.6 | Slot allocation (channel access protocols)

16.6.[1 . "Network entry

16.6.1.1 Method of measurement

Set up the standard test environment; switch on the EUT. Record transmitted scheduled
position reports for the first 3 min of transmission after initialization period. Check CommState
for channel access mode.

16.6.1.2 Required results

EUT shall start autonomous transmissions of Message 3 (position report) with ITDMA
CommState with KeepFlag set true for the first minute of transmission and Message 1 with
SOTDMA CommState thereafter.
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16.6.
16.6.

2 Autonomous scheduled transmissions (SOTDMA)

2.1 Method of measurement

Set up the standard test environment and operate the EUT in autonomous mode as follows.

a) Record transmitted scheduled position reports Message 1 and check frame structure.
Check CommState of transmitted messages for channel access mode and parameters

n

umber of received stations, slot timeout, slot number and slot offset.

b) Repeat the test with 50 % channel loading ensuring there are at least 4 free slots in each

S

c) R
4

16.6.
Cheg

a)

=Aa>s

M

= 0

f
b)

c)

(®)

o

16.6.
16.6.
Set

Nav§
sche

16.6.

Cheag
indic

Cheag

16.6.

16.6.

epeat the test with 50 % channel loading by message 26 ensuring there are at
free slots in each SlI.

2.2 Required results
k that:

ominal reporting interval is achieved +20 % (allocating slots in.‘s¢lection interva
onfirm that the EUT allocates new nominal transmission slotsy{NTS) within selée
terval (Sl) after 3 min to 8 min. Check that slot offset indicated”in CommState ma
ots used for transmission. Check that Class B "CS" and“locating devices arg
cluded in the number of received stations;

hly free slots are used for transmission;

nly free slots are used for transmission.
3 Autonomous scheduled transmissions(ITDMA)
3.1 Method of measurement

Ip the standard test environment and operate the EUT in autonomous mode

Huled position reports.

3.2 Required results

k that EUT transmits Message 3 and allocates slots using ITDMA and that slot ¢
bted in CommState matches slots used for transmission.

k that nominal‘teporting interval is achieved +20 %.

4 Safety'related/binary message transmission

4.1 Method of measurement

least

sl).

ction

ches
not

Set

tatus of EUT to "at anchor" giving*a reporting interval of 3 min. Record transnpitted

ffset

a) Apply a 1 slot binary broadcast message (Message 8) to the Pl of the EUT less than 4 s
before the next scheduled transmission. Record transmitted messages. Retry with a 90 %
channel load.

b) Apply a 1 slot binary broadcast message (Message 8) to the Pl of the EUT more than 4 s
before the next scheduled transmission. Record transmitted messages. Retry with 90 %

C

hannel load.

c) Apply combinations of binary broadcast message (Message 8), addressed binary message
(Message 6), broadcast safety related message (Message 14) and addressed safety
related message (Message 12) to the Pl of the EUT. Record transmitted messages and

(o]

utput of the PI of the EUT.

d) Apply more than 5 AIR sentence per minute to the PI.
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16.6.4.2 Required results
Confirm that:

a) the EUT transmits this Message 8 within 4 s using ITDMA;
b) the EUT transmits this Message 8 within 4 s using RATDMA,;

¢) maximum 20 slots can be used per frame for Messages 6, 8, 12, 14, 25 and 26. Co
that sentence ABK is sent with acknowledge type 2 (Message could not be broad
when the message is rejected;

d) the EUT transmits not more than 5 Messages 15 per minute. Confirm that sentence

16.6/5 Transmission of Message 5 (ITDMA)

16.6.5.1 Method of measurement

2018

nfirm
cast)

ABK
ge is

Set up the standard test environment and operate EUT in autonomods mode. Rgcord

transimitted messages.

16.6./5.2 Required results

Conflrm that the EUT transmits Message 5 using the ITDMA access scheme. The IT]
acceps scheme shall replace a scheduled position report Message 1 with a Message 3.

16.66 Assigned operation
16.6.6.1 Assigned mode using reporting rates
16.6.6.1.1 Method of measurement

Operpte the standard test environment“and the EUT in autonomous mode. Transm
assigned mode command message (Message 16) using a base station MMSI to the EUT

a) the number of reports per 10.min which is not a multiple of 20;

b) the number of reports per 40 min which is higher than 600.
16.6.6.1.2 Required_ results
Conflrm that:

a) the EUT tramsmits position reports Message 2 at a reporting rate that corresponds t
next highést multiple of 20 reports per 10 min;

b) the EUT transmits position reports Message 2 at a reporting interval of 1 s.

DMA

it an
ith:

b the

16.6.6.2” Receiving test

16.6.6.2.1 Method of measurement

Set up the standard test environment and operate the EUT in autonomous mode. Transmit an

assigned mode command (Message 16) using a base station MMSI to the EUT with:

¢ slot offset and increment;

e designated reporting interval;

Record transmitted messages.
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16.6.6.2.2 Required results

Confirm that EUT transmits position report Message 2 according to defined parameters and
reverts to SOTDMA Message 1 with standard reporting interval after 4 min to 8 min.

16.6.6.3 Slot assignment to FATDMA reserved slots
16.6.6.3.1  Definition

A test to check the combined operation of Message 16 assignment to slots reserved by
Message 20.

16.6.6.3.2 Method of measurement

Set yp the standard test environment and operate the EUT in autonomous mode. Fransmit a
data [link management message (Message 20) using a base station MMSI to the"EUT with slot
offsef and increment. Transmit an assigned mode command (Message 16) using a |base
statign MMSI to the EUT and command it to use one or more of thoserFATDMA allo¢ated
slots| Record transmitted messages.

16.6/6.3.3 Required results

Conf|rm that the EUT uses the slots commanded by Message{}6-for own transmissions.

16.6[7 Group assignment
16.6,7.1 Assignment priority
16.6.)7.1.1 Method of measurement

Set yp the standard test environment and ‘operate the EUT in autonomous mode, and yse a
base[station MMSI to transmit Messages.22 and 23.

a) Transmit an assigned mode command (Message 23) to the EUT with Tx/Rx mode 1.|Wait

for 2 min.
b) Transmit a Message 22 defining a region with the EUT inside that region, Tx/Rx modqg = 0.
c) Wait for time-out of Message 23.
d) Transmit an assigned'mode command (Message 23) to the EUT with Tx/Rx mode 1.|Wait

for 2 min.
e) Tfransmit a Message 22 to the EUT individually addressed and specifying Tx/Rx mode] 2.
f) Transmit alMessage 23 per minute for 15 min to the EUT with Tx/Rx mode 1.
g) ait for-time-out of message 23.

Recdard{ransmitted messages.

16.6.7.1.2 Required results
Verify that:

a) the Tx/Rx mode = 1 according to the Message 23 setting;

b) the Tx/Rx mode of Message 22 is ignored and Tx/Rx mode = 1 according to the
Message 23 setting continues;

c) the Tx/Rx mode reverts to Tx/Rx mode 0 according to the Message 22 setting;
d) the Tx/Rx mode = 1 according to the Message 23 setting;

e) the Tx/Rx mode field setting of Message 22 takes precedence over the Tx/Rx mode field
setting of Message 23 and so Tx/Rx mode = 2;
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f) the EUT ignores the assignment by Message 23 and the setting of Message 22 takes
precedence for 10 min; after 10 min the Tx/Rx mode changes to Tx/Rx mode 1 according
to the Message 23 setting;

g) The receiving station shall revert to its previous Tx/Rx mode = 2 after a timeout value
randomly chosen between 240 s and 480 s.

16.6.7.2 Increased reporting interval assignment
16.6.7.2.1 Method of measurement

Set up the standard test environment and operate the EUT in autonomous mode with 10 s
repoftingtrtervat—anduse-abase—stationiv o-trarsat WS

________

ransmit a group assignment message (Message 23) to the EUT with “a quiet|time

c) Set the Nav status to "moored" and "at anchor" and SOG <3 kn:“Transmit a group
signment message (Message 23) to the EUT with a reportingCinterval that is sHorter
than the autonomous reporting interval.

Jet the Nav status to "moored" and "at anchor" and SOG > 3 kn. Transmit a group
assignment message (Message 23) to the EUT with a_teporting interval that is sHorter
than the autonomous reporting interval.

Recdrd transmitted messages.

16.6/7.2.2 Required results

Conf|rm that:

a) the EUT ignores the assignment command and transmits position reports with the
autonomous reporting interval;

b) the EUT ignores the assignmeéent command and transmits position reports with the
autonomous reporting interval;

c) the EUT ignores the assignment command and transmits position reports with the
autonomous reporting intetrval;

d) the EUT transmits pasition reports with the assigned reporting interval.
16.6.[7.3 Entering-interval assignment
16.6.7.3.1 Method of measurement

Set up the.standard test environment and operate the EUT in autonomous mode wjith a
repofting interval of 10 s. Use a base station MMSI to transmit Message 23.

a) Transmit a group assignment command (Message 23) to the EUT with a reporting interval
of 5 s assigned.

b) Repeat test with a reporting interval of 2 s assigned.

c) Transmit a group assignment command (Message 23) to the EUT with a reporting interval
field setting 10 (next longer autonomous reporting interval).

d) Operate the EUT in autonomous mode with a reporting interval of 6 s. Transmit a group
assignment command (Message 23) to the EUT with a reporting interval field setting 9
(next shorter autonomous reporting interval).

Monitor the VDL.
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16.6.7.3.2 Required results

Verify that:

a)

b)
c)

d)

16.6)7.4 Assignment by region
16.6.7.4.1 Method of measurement

Set
repofting interval of 10 s and use a base station MMSI to transmit Message 23 as follows

a)

b)

16.6.[7.4.2 Required results

Verify that:

a)

b)

16.6,7.5 Assignment by station type
16.6.J7.5.1 Method .of measurement

Set
repofting intetval of 10 s and use a base station MMSI to transmit Message 23 as follows

a)

b)

c)

the EUT enters assigned operation mode and transmits position report Message 2 with 5 s
reporting interval. EUT builds up the assigned transmission scheduled according to
network entry procedure; verify that unused slots of the previous reporting schedule are
released;

the EUT enters assigned operation mode and transmits position report Message 2 with 2 s
reporting interval;

the EUT does not enter assigned operation mode and transmits position report Message 1
ith 10 s reporting interval,

the EUT enters assigned operation mode and transmits position report Message2with 2 s
reporting interval.

ip the standard test environment and operate the EUT in autonomous mode wjth a

ransmit a group assignment command (Message 23) to<the EUT (define station type 0
d geographic region so that the EUT is inside this region). Set the reporting rate tp 2 s
d apply message to VDL.

d geographic region so that the EUT is outsidé. this region). Set the reporting rate to 2 s

T
a

a

Tfransmit a group assignment command (Message 23) to the EUT (define station type 0
a

and apply message to VDL.

the EUT switches to assigned(mode and transmits position reports with 2 s integvals.
erify that EUT reverts to normal operation mode after timeout period;

the EUT declines Message.23.

Iip the stamdard test environment and operate the EUT in autonomous mode wlith a

Tfransmit a group assignment command (Message 23) to the EUT (define geographic
r«fgion so that the EUT is inside this region). Set the reporting interval to 2 s and the
statiom type to O (attstations):

Transmit a group assignment command (Message 23) to the EUT (define geographic
region so that the EUT is inside this region). Set the reporting interval to 2 s and the
station type to 2. Repeat the test for station types 3, 4, 5 and 6.

Transmit a group assignment command (Message 23) to the EUT (define geographic
region so that the EUT is inside this region). Set the reporting interval to 5s and the
station type to 1 (Class A Mobile). Apply this message to the VDL again within 4 min.

Record VDL and check reaction of the EUT.

16.6.7.5.2 Required results

Verify that:
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a) the EUT switches to assigned mode and transmits position reports with 2 s reporting
interval. Verify that EUT reverts to autonomous mode after timeout period;

b) the EUT declines Message 23 for each station type;

c) the EUT switches to assigned mode and transmits position reports with 5s reporting
interval. Verify that EUT reverts to autonomous operation mode after timeout period of
second transmitted group assignment.

16.6.7.6 Addressing by ship and cargo type

16.6.7.6.1 Method of measurement

Set Up the standard test environment and operate the EUT in autonomous mode wjith a
repofting interval of 10 s and use a base station MMSI to transmit Message 23 as follows

a) Transmit a group assignment command (Message 23) to the EUT (define~geographic
region so that the EUT is inside this region). Set the reporting interval to 2.s*and the| ship
and cargo value to a desired value. Make sure that this value is also‘configured ip the

UT.

b) Tfransmit a group assignment command (Message 23) to the EUT (define geographic
region so that the EUT is inside this region). Set the reporting intérval to 2 s and thel ship
and cargo value to a desired value. Make sure that a different)value is configured ip the

HUT.

16.6.7.6.2 Required results
Verify that:

HUT switches to assigned mode and transmitsyposition reports with 2 s reporting intgrval.
Vlerify that EUT reverts to autonomous modeafter timeout period;

b) BHUT declines Message 23.
16.6)7.7 Reverting from interval assignment
16.6.)7.7.1 Method of measurement

Set Up standard test environment and operate EUT in autonomous mode. Using a |base
statign MMSI, transmit a group assignment command (Message 23) to the EUT wjth a
repoiting interval of 5 s assigned. Monitor the VDL until at least 1 min after timeout occyrred.
Repdat 10 times (tragsmissions of Message 23 shall not be synchronised to the [nitial
trangmission schedule.of the EUT).

Meagure the time T.ey between the reception of Message 23 and the first transmission|after
timequt.

16.6]7.7:2° Required results

Verify that the EUT enter autonomous mode after a time out of 4 min to 8 min and transmits
position report Message 1 and releases unused slots from previous schedule.

16.6.8 Fixed allocated transmissions (FATDMA)
16.6.8.1 Method of measurement

Set up the standard test environment and operate the EUT in autonomous mode. Apply
Message 4 to the VDL. A base station shall use a base station MMSI as follows.

a) Transmit a data link management message (Message 20) on Channel A from a base
station within 120 NM to the EUT with slot offset and increment. Record transmitted
messages.

b) Repeat the test when the EUT has no position.
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c) Repeat the test with a base station beyond 120 NM.

d) Repeat the test without base station report (Message 4).

e) Repeat the test with a base station within 120 NM and maintain transmissions of
Message 20. Stop transmission of Message 4.

16.6.8.2 Required results

Confirm that:

a) for the base station within 120 NM, the EUT does not use slots allocated by Message 20
for own transmissions until the timeout given in the Message 20. Confirm that the EUT
dpes not use the same slots on Channel B;

b) the EUT does not use slots allocated by Message 20 for own transmissions unt|l the

e) the EUT does not use slots allocated by Message 20 for own transndissions until the target

Randomisation of message transmissions
.1 Method of measurement

p the standard test environment. Power on thé EUT and monitor the autonomous
trangmissions for 3 min. Restart the EUT and monitor the autonomous transmissiongs for
er 10 min. Repeat the restart of the EUT, for at least 5 times, starting at different
secopds within a frame.

NOTE| The nominal start slot (NSS) at network entry\phase is randomised between the current slot and n¢minal
increnpent (NI) slots forward. The first nominal slot (NS) is always the NSS.

16.69.2 Required results

Verify that the nominal slots are not always within the same selection interval after a power
cyclg by monitoring the transmissions slots.

16.7 | Message formats
16.71 Received messages
16.711.1 Method of measurement

Set yp standard test environment and operate EUT in autonomous mode. Apply messages
accofding fo Table 18 to the VDL including multiple slot messages up to 5 slots. Re¢cord
mesdagés output by the PI of the EUT.

16.7.1.2 Required results

Confirm that the EUT outputs the corresponding message with the correct field contents and
format via the Pl or responds as appropriate.

16.7.2 Transmitted messages
16.7.2.1 Method of measurement

Set up the standard test environment and operate the EUT in autonomous mode. Initiate the
transmission of messages relevant for a mobile station according to Table 18 by the EUT.
Record transmitted messages.
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16.7.2.2 Required results

Confirm that the EUT transmits messages with correct field content and format or responses,
as appropriate. Confirm that Messages 4, 9, 16, 17, 18, 19, 20, 21, 22 and 23 are not being
transmitted by the EUT.

17

Specific tests of network layer

(See 7.4)

17.1 [ Dual channel operation — Alternate fransmissions

17.11 Method of measurement

Set

chanpels AIS 1, AIS 2. Record transmitted scheduled position reports on“both chan
Chedk CommState for slot allocation.

17.12 Required results
Conf

17.2| Regional area designation by VDL message

17.21 Method of measurement

Set

a)

yp standard test environment and operate the’EUT in autonomous mode.

Using a base station MMSI, apply channel management messages (Message 22) t
VDL defining two adjacent regional areas 1 and 2 with different channel assignmen
bpth regions and a transitional zofne extending 4 NM on either side of the red
boundary (see Figure 13). Let the EUT approach region 1 from outside region 2 more
5

messages on all 6 channels;

Region 1 Region 2 Default region

Transitional zone
Transitional zone

<

IEC

Ip standard test environment and operate the EUT in autonomous mode on dg¢fault

nels.

rm that the EUT allocates slots in alternating both channets."Repeat check for data link
access period.

b the
s for
ional
than

NM away from the region boundary transmitting on default channels. Record transmitted

Primary channel Secondary channel

Region 1 CHA1 CHB 1

Region 2 CHA2 CHB?2

Default region AlIS 1 AlS 2

b)
c)
d)

e)

Figure 13 — Regional area scenario

Operate the unit in an area with T,/R, mode 1.
Operate the unit in an area with T,/R, mode 2.

Transmit Message 22 using a base station transmitting Message 4 with a position which is

more than 120 NM away from the position of the EUT.
Transmit Message 22 using a base station which is not transmitting Message 4.


https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

IEC 61993-2:2018 © IEC 2018 - 107 -

17.2.2 Required results

Check that:

a) the EUT transmits and receives on the primary channels assigned for each region (see
Table 35) alternating channels and doubles the number of transmissions when passing
through the transitional zones. The EUT shall revert to default autonomous operation on
the regional channels after leaving the transitional zones. The number of transmissions

doubles on the active channel when transmitting on one channel only;

TXT and ACA sentences are output when defining the area, crossing the boundary of the
area and on request. The in-use flag shall be set to "1" if the position is inside the area

region 2 in Figure 13);
the EUT transmits on channel A only with the nominal reporting rate;
the EUT transmits on channel B only with the nominal reporting rate;
the EUT does not accept the channel management;
e EUT does not accept the channel management.

Table 35 — Primary channels for each region

ining

Area Channels in use
1 Default region AIS 1, AIS 2
2 First transitional zone AIS1,CHA2
3 Region 2 CHA2 CHB2
4 Second transitional zone CHA2 CHA1
5 Region 1 CHA1,CHB1

17.3| Regional area designation by serial message

Repdat the test of 17.2 using ACAsxsentence for channel assignment.

17.4| Regional area designation with lost position

17.41 Method of measurement

Repdat the test of 1(7.2"using ACA sentence for channel assignment as follows.

MMSI.

17.4 Required results

Makeposition information available again and query for area settings (ACA request).

Verify that:

Qisable pasition information; apply new addressed Message 22 using a base sfation

a) the settings of the current area are still being used; check that settings of new addressed

b)

Message 22 are adopted,;
all area settings are still available.

17.5 Power setting

17.5.1 Method of measurement

Set up the standard test environment and operate the EUT in autonomous mode. Using a
base station MMSI, transmit channel management message (Message 22), defining output
power high/low.
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Repeat test using ACA sentence and manual input.

17.5.2 Required results

2018

Check that the EUT sets output power as defined and indicates when the low power setting is

in o

NOT

peration.

E Automatic power setting for tankers is tested in 14.7.3.

17.6 Message priority handling

17.6 1+—Method-of measurement

Set

EUT |to a reporting interval of 2 s by applying a speed of >23 kn and a ROT of > 2
Recdrd VDL messages and check for used slots. Initiate the transmissionof two 3
mesgages (Message 12 and Message 8) by the EUT. Record transmitted messages on

cha

17.62 Required results

Chedk that the EUT transmits the messages in correct order~aceording to their priori
giver} in ITU-R Recommendation M.1371-5/A8-2.

17.7| Slot reuse and FATDMA reservations

17.71 Method of measurement

Set
at t

received from the test transmitter as follows:

NOT

3 min for more, slots used by a base station (Message 20 and Message 4) beyond 120 NM, garbled slots.
Availaple slots are: distant station slots;

Unavdilable slots are: near station slots, slots used by a base station (Message 20 and Message 4) within 12

slots

interval of 1 min or more.

a)

f)
g)

yp standard test environment and operate test equipment with 90 % channel load. 54

nhels.

Up the standard test environment and operate)the EUT in autonomous mode. Assure
ept receiver location, the signal level received from the EUT exceeds the signal

E| Free slots are: slots not used, Slots used by a mobile station under way that has not been receiV

sed by mobile stations reporting without position information, slots used by mobile stations with a reg

Transmit test targets on channel A with 50 % channel load. Channel B is free. This
cpvers Rule Oand 1.

selection(intervals which are under observation. Channel B is free. There shall be en
fferenttargets to allow the EUT to meet the requirement to reuse only one slot of

t the
0°/s.

slot
both

y as

that,
level

led for

0 NM,
orting

test

Tfransmit near and distant test targets with 100 % channel load on channel A in all

ough
each

selection intervals which are under observation. Channel A is free.

Transmit Message 4 with a position distance <120 NM and Message 20 with
reservations on channel A.

Transmit Message 4 with a position distance > 120 NM and Message 20 with
reservations on channel A.

Transmit no Message 4 and Message 20 with slot reservations on channel A.

Transmit Message 4 with a position distance <120 NM and Message 20 with
reservations on channel A. Transmit near and distant test targets in the unreserved
on channel A. Channel B is free.

17.7.2 Required results

Confirm that:

n all

slot

slot

slot
slots
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a) only free slots are used for transmission on channel A. Confirm that only slots which are
free on channel A are used for transmissions on channel B;

b) slots of the most distant test targets are used for transmission on channel A. Check that
not more than one slot of a station is reused in a frame;

c) for transmission on channel A, the candidate slots on channel A are organized according
to the most distant station on channel B;

d) only unreserved slots are used on channel A. Confirm that, at start of Message 20, the
time-out of all reserved slots is forced to 0 and the slots are changed to free slots within
one frame. Confirm that, for transmissions on channel B, only slots which are not reserved
on channel A are used after the next regular time-out 0. Confirm that, after the reservation
time-out, all sfots on channel A and B are used again,

e) all slots are used for transmission on channels A and B;

f) a|l slots are used for transmission on channels A and B;

g) ophly unreserved slots are used on channel A. Confirm that slots of the mast distant test

17.8 | Management of received regional operating settings

targets are used for transmission. Confirm that, for transmissions on channel B, only|slots
which are not reserved on channel A are used after the next regular time-out 0.

17.8[1 Test for replacement or erasure of dated or remote regional operating settings

17.81.1 Method of measurement

Set

p the standard test environment and operate the/EUT in autonomous mode. Using a

base|station MMSI, send a valid regional operating setting to the EUT by Message 22 wit
al operating area, including the own position of the EUT (area 1). Consecutively,
another seven valid regional operating settings ¢othe EUT, using both Messages 22 and
telecbmmands, with regional operating areasgneither overlapping with the first nor with

h the
send
DSC
one

another. Perform the following in the order shown.

a) Send another Message 22 to the ‘EUT, with a ninth regional operating area (area 9) not
opverlapping with the previous eightiregional operating areas.

b) Send a tenth telecommand.to the EUT, with a regional operating area (area 10) which
partly overlaps a regional operating area.

c¢) Move own position of EUT to a distance of more than 500 NM from one region defingd by
previous commands.

d) Move own position of EUT to a distance of more than 500 NM from all regions defingd by
previous commands.

e) Restart the’/EUT and make sure it cannot receive UTC. Apply a channel management|area

Query for area settings (ACA request) after a), b) c and d).

setting by message 22 and by ACA input. Wait for 24 h.

17.8.1.2 Required results

Check that, after the initialization, the EUT operates according to the regional operating
settings defined by area 1 and:

a) the most distant area is deleted and the other areas are available;

b) area 10 is stored and that the old overlapped area is deleted;

c) this area is deleted by the output of TXT and ACA sentences showing the remaining area
settings;

d) all areas are deleted by the output of a single TXT and ACA sentences showing high sea

e)

settings;
all area settings have been removed.
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17.8.2 Test of correct input via presentation interface or MKD
17.8.2.1 Method of measurement

Set up the standard test environment and operate the EUT in autonomous mode. Using a
base station MMSI, perform the following tests in the following order.

a) Send Message 22 or a DSC telecommand with valid regional operating settings to the
EUT with a regional operating area, which contains the current position of own station.

b) Input a different, valid regional operating setting — not overlapping the area defined under
a) — via the MKD.

end a different regional operating setting with a regional operating area which, partly
overlaps the regional operating area input via the MKD to the EUT via the presentation
interface in the previous step, and which contains the present position of own station.

c)

d) Ipput the default operating settings via the MKD for the regional operating area, which was
r¢ceived by the previous command via the presentation interface.

e) Send Message 22 or a DSC telecommand with a different regional opernating setting tp the
UT with a regional operating area, which contains current position~-offown station.
f) ithin two hours, after e), send a different regional operating setting to the EUT via the

presentation interface with a valid regional operating area)overlapping the redional
operating area sent to the EUT by Message 22 or a DSC telecommand.

17.8.2.2 Required results

The following results are required.

a) (onfirm that the EUT uses the regional operating settings commanded by Message P2 or
SC telecommand.
b) Step 1: Confirm that the regional operating settings of the previous Message 22 or|DSC

telecommand are displayed to the usenoh the MKD for editing.

Step 2: Check that the EUT allows’ the user to edit the displayed regional operating
settings. Check that the EUT does not accept incomplete or invalid regional openating
settings. Check that the EUT. aceepts a complete and valid regional operating setting.

Step 3: Check that the EUT-prompts the user to confirm the intended change of redional
operating settings. Check_ that the EUT allows the user to return to the editing menu|or to
aport the change of the regional operating settings.

Step 4: Check that the EUT uses the regional operating settings input via the MKD.

c) (heck that the EUT uses the regional operating settings received via the presenfation
interface.

d) (heck that'the EUT accepts the default operating settings for the regional operating|area
receiyed in c). Check that the EUT uses the default operating settings.

e) ({heck that the EUT uses the regional operating settings commanded to it by Message 22

orBSttetecommmand:

f) Check that the EUT does not use the regional operating setting commanded to it via the
presentation interface.

17.8.3 Test of addressed telecommand
17.8.3.1 Method of measurement

Set up a standard test environment and operate EUT in autonomous mode. Using a base
station MMSI, perform the following tests in the following order.

a) Send Message 22 or a DSC telecommand with valid regional operating settings, that are
different from the default operating settings, to the EUT with a regional operating area,
which contains the current position of own station.
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b) Send an addressed Message 22 or an addressed DSC telecommand to the EUT
different regional operating settings than the previous command.

with

c) Move the EUT out of the regional operating area defined by the previous addressed

telecommand into an area without regional operating settings.
17.8.3.2 Required results
Check that:

a) the EUT uses the regional operating settings commanded to it in a);
b) the EUT uses the regional operating settings commanded to it in b);

c) tiLe EUT reverts to default.
17.8/4 Test for invalid regional operating areas
17.8/4.1 Purpose

This [test simulates invalid regional operating areas (three regional operating areas wit
samg corner).

17.84.2 Method of measurement

Set Up the standard test environment and operate the EUT{in autonomous mode. Us
base| station MMSI, perform the following tests in the following order after completion
other tests related to change of regional operating settings.

a) Send three different valid regional operating settings with adjacent regional oper
eas, their corners within eight miles of each.other, to the EUT by Message 22 or
telecommand, presentation interface input ‘and manual input via MKD. The current
ppsition of the EUT shall be within theregional operating area of the third red
operating setting.

b) Move current own position of the EWT consecutively to the regional operating areas ¢

first two valid regional operating _settings.
17.84.3 Required results
Chedk that:

a) the EUT uses the.aperating settings that were in use prior to receiving the third reg
operating setting;

e EUT consecutively uses the regional operating settings of the first two rec

r¢gional operating areas.

17.9 | Continuation of autonomous mode reporting interval

h the

ng a
of all

ating
DSC

own
ional

f the

ional

tived

17.9./1\ “Method of test

When in the presence of an assigned mode command and in a transition zone, check that the

EUT continues to report at the autonomous mode reporting interval.
17.9.2 Required results

Ensure that the autonomous reporting interval is maintained.

18 Specific tests of transport layer

(See 7.5)
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Addressed messages
1 Transmission

1.1 Method of measurement

2018

Set up the standard test environment and operate the EUT in autonomous mode. Set up a test
target for scheduled transmissions on channel AIS 1 only. Initiate the transmission of an
addressed binary message (Message 6) by the EUT (test target as destination). Record

trans

18.1.
Cheg

18.1,
18.1,

Oper

mitted messages on both channels.

1.2 Reguiredresults
k that the EUT transmits Message 6 on channel AIS 1. Repeat test for AIS 2.
2 Acknowledgement

2.1 Method of measurement

ate the standard test environment and the EUT in autonomous’ymode. Apply up

to 4

addréssed binary messages (Message 6; EUT as destination) to the“VDL on channel AlIS 1.

Reca

18.1
Conf

appr
Conf

18.1,
18.1,

Set U

rd transmitted messages on both channels. Repeat with AIS 2.

2.2 Required results

rm that the EUT transmits a binary acknowledge message (Message 7) with
ppriate sequence numbers within 4 s on the chhannel where Message 6 was rece
rm that the EUT transmits the result with an appropriate message to PI.

3 Transmission retry
3.1 Method of measurement

p the standard test environment-and operate the EUT in autonomous mode. Initiat

trangmission of up to 4 addressed binary messages by the EUT which will no

ackn

18.1
Conf

binar
EUT

18.1

Rep¢g

bwledged (i.e. destination not-available). Record transmitted messages.

3.2 Required results

rm that EUT refries the transmission up to 3 times (configurable) for each addrg
y message. Confirm that the time between transmissions is 4 s to 8 s. Confirm thg
transmits theloverall result with an appropriate message to PI.

4 Acknowledgement of addressed safety related messages

affest 18.1.2 with addressed safety related message.

the
ived.

e the
t be

ssed
t the

18.1.
18.1.

5 Behaviour of NavStatus 14 reception

5.1 Purpose

This test verifies the correct behaviour of the received Message 1 with NavStatus 14.

18.1.

5.2 Method of measurement

Set up the standard test environment and operate the EUT in autonomous mode. Disable alert
function for locating devices.

a) Initiate the transmission of a Message 1 with NavStatus 14. Wait 18 min. Enable alert
function for locating devices.

b) Initiate the transmission of a Message 1 with NavStatus 14.
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c) Acknowledge the alert.

d) Initiate the transmission of a Message 1 from the same user ID with NavStatus 14 within
the time out.

e) Initiate the transmission of a Message 1 from the same user ID with NavStatus other than
14 within the time out.

f) Initiate the transmission of a Message 1 from different user ID with NavStatus 14.
18.1.5.3 Required results

Check that:

a) the MKD indicates the received message at the top of the target list and the EUT dogjs not
activate BIIT ID 14 or release related alert;

b) the MKD indicates the received message at the top of the target list and the EUT actiyates
the BIIT ID 14, and releases appropriate alert as required in Table 4;

c) the EUT enters the appropriate acknowledge state;

d) the EUT does not re-activate BIIT ID 14 or the related alert;

e) the EUT does not re-activate BIIT ID 14 or the related alert;

f) the MKD indicates the received message at the top of the target list and the EUT does not
r

-activate BIIT ID 14 or the related alert.
18.2| Interrogation responses
18.21 Method of measurement

Set yp the standard test environment and operate' the EUT in autonomous mode. Apply an
interjogation message (Message 15; EUT as destination) to the VDL according to Table 18 for
respgonses with Message 5 and slot offseti.sét to 10 on channel AIS 1. Record transnpitted
mesdages on both channels.

18.22 Required results

Chedk that EUT transmits the appropriate interrogation response message as requestgd on
chanpel AIS 1. Repeat test forAlS 2.

19 $pecific presentation interface tests
(Seel7.6)

19.1| General

The [EUA, including all necessary test equipment, shall be set up and checked that|it is

The manufacturer shall provide sufficient technical documentation of the EUT and its
interfaces in particular.

Where appropriate, tests according to various subclauses of Clause 19, as well as other
clauses of this document, may be carried out simultaneously.

19.2 Checking manufacturer's documentation
The following checks for formal consistency and compliance shall be made for all ports:

e approved sentences against IEC 61162-1;

e proprietary sentences against IEC 61162-1;
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2018

e usage of fields as required for different functions including provided default values or
settings;

o tr

ansmission intervals against IEC 61162-1 and IEC 61162-2;

¢ configuration of hardware and software if this is relevant to the interface performance and
port selection.

The following checks shall be made for compliance with IEC 61162-1 and IEC 61162-2:

e output drive capability;

e load on the line of inputs;

e €
19.3
19.3,

Input
acco

ectrical isolation of input circuits.
Electrical test

1 Method of measurement

rding to the relevant standard with regard to minimum and maximum voltage and cJ

at th¢ input terminals.

19.3,

The i

19.4
19.4,

Conr
VDLA
the r
sens
and ¢

19.4,

Verif
input

19.5
19.5,
19.5,

2 Required results

nterfaces shall fulfil the requirements of the relevant standards.

Test of input sensor interface performance
1 Method of measurement

ect all inputs and outputs of the EUT~as specified by the manufacturer and sim
messages using the test system. Operate inputs with simulated sensor data that are
blevant data and additional data with*formatters not provided for the relevant input.
br input shall be loaded with 70-% to 80 % of the interface's capacity. Record the
utput from the EUT's high-spe€d port.

2 Required results

y that the output onh the VDL and the presentation interface agree with the simu
and that all output'data is transmitted without loss or additional delay.

Test of sensor input
1 Test of GNS input

1.4 Method of measurement

output ports configured in accordance with IEC 61162-1 or IEC 61162-2 shall be tested

rrent

ulate
both
Each
VDL

lated

Set up the standard test environment and apply a GNS sentence with simulated sensor data.
Record VDL output as follows.

a) Set mode indicator to AA (Autonomous).

b) Set mode indicator to AD, DA and DD (Differential).
c) Set mode indicator to P (Precise)

d) Set mode indicator to E (Estimated).

e) Set mode indicator to M (Manual).

f) Set mode indicator to S (Simulator).
g) Set mode indicator to N and NN (Data not valid).
h) Set mode indicator to A (GPS Autonomous) and time stamp field null.
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Record the VDL position reports and evaluate the contents (Position, PA flag, RAIM flag and

time stamp).

19.5.1.2 Required results
Confirm that:

a) all of the content is correct and PA flag = 0;
b) all of the content is correct and PA flag = 1;
c) all of the content is correct and PA flag = 1;

d) ekternal position is not used or time-stamp = 62;

e) ekternal position is not used or time-stamp = 61;

f) the external position is not used;

g) the external position is not used;

h) all of the content is correct and PA flag = 0 and time stamp = 60.

Test of RMC input

.1 Method of measurement

a) Set status to valid and mode indicator to A (Autonomous).

b) Set mode indicator to D (Differential).

c) Set mode indicator to P (Precise).

d) Set mode indicator to E (Estimated).

e) Set Mode indicator to M (Manual).

f) et mode indicator to S (Simulator).

g) Set status to invalid and mode indicator to N (Data not valid).

h) Set mode indicator to A (Autonomous) and time stamp field null.

Recdrd the VDL position reports and evaluate the contents (Position, PA flag, RAIM flag,
stamp, SOG and COG).

19.52.2 Required results
Confirm that:

a) all of thexcontent is correct and PA flag = 0O;
b) all of the content is correct and PA flag = 1;

c) atofthecontentiscorrectandPAfag—=+;

d) external position and SOG/COG are not used or time-stamp = 62;
e) external position and SOG/COG are not used or time-stamp = 61;
f) external position and SOG/COG are not used;

g) external position and SOG/COG are not used;

h) all of the content is correct and PA flag = 0 and time stamp = 60.

19.5.3 Test of DTM input

19.5.3.1 Method of measurement

time

Set up standard test environment and apply a GNS and DTM sentence with simulated sensor

data.
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Set local datum in the DTM sentence to "W84", set Reference datum to other value
"W84".

Set local datum in the DTM sentence to other value than "W84".
Set local datum in the DTM sentence to "W84" again.

Repeat the test with RMC input.

2018

than

Record the VDL position reports and evaluate the contents (Position, PA flag, RAIM flag and
time stamp).

19.53.Z  Required results

Conf|rm that:

a)
b)
c)

the position data from the sensor input are used;
the position data from the sensor input are not used;
the position data from the sensor input are used.

19.54 Test of GBS input

19.54.1 Method of measurement

Set

dp the standard test environment and apply a GNS and GBS sentence with simu

senspr data. Set the position sentence to non-differential, mode.

The
latit

a)
b)
c)
d)
e)

f)

pxpected RAIM error is calculated from expegted error in longitude and expected er
ude of the GBS sentence according to Table 8yas follows:

n

bt expected RAIM error to a value < 10-m;

set expected RAIM error to a value >.10 m;

remove the expected error in longitude and/or latitude (null field);

set the position sentence to djfferential mode. Set expected RAIM error to a value < 1

(7]

et expected RAIM error to@/value > 10 m;
remove the expected error in longitude and/or latitude (null field).

Repdat the test with RME input as position sentence.

Recdrd the VDL<poOsition reports and evaluate the contents (Position, PA flag, RAIM flag
time gtamp).

19.5.4.2 (_ Required results

lated

for in

D m;

and

Confirmrthrat:

a)
b)
c)
d)
e)
f)

RAIM flag = 1 and PA flag = 1;
RAIM flag = 1 and PA flag = 0;
RAIM flag = 0 and PA flag = 0;
RAIM flag = 1 and PA flag = 1;
RAIM flag = 1 and PA flag = 0;
RAIM flag = 0 and PA flag = 1.
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19.5.5 Test of VBW input
19.5.5.1 Method of measurement

Set up the standard test environment and apply a HDT and a VBW sentence with simulated
sensor data.

NOTE The HDT sentence is applied additionally to the VBW sentence in order to make the calculation of SOG
and COG.

a) Set status, ground speed, to valid.

b) Set status, ground speed, to invalid.

c) Set status, ground speed, to valid, set heading to invalid.
d) Set status, ground speed, to valid and remove transverse ground speed.

Recdrd the VDL position reports and evaluate the contents (SOG and COG).

19.5/5.2 Required results
Conf{rm that:

a) JOG and COG are correctly calculated from VBW and HDT;
SO0G and COG are set to default;

c) dOG is set to default;
Jonfirm that SOG and COG are set to default.

19.5)6 Test of VTG input

19.5/6.1 Method of measurement

—

Set Up the standard test environment andsapply a VTG sentence with simulated sensor data.

a) Set mode indicator to a valid value:
b) Set mode indicator to "N" (data not valid).

Recdrd the VDL position reports and evaluate the contents (SOG and COG).

19.5)6.2 Required results
Confirm that:

a) §0G and-€OG are correctly used;
b) JOG and*COG are set to default.

19.5 7~ Test of HDT/THS input

19.5.7.1 Method of measurement

Set up the standard test environment and apply a RMC and an HDT/THS sentence with
simulated sensor data.

a) Set valid heading data in HDT/THS.
b) Remove heading data from HDT/THS.
c) Set SOG > 5 kn and heading data different from COG by > 45° for 5 min.

Record the VDL position reports and evaluate the contents (heading).
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19.5.7.2 Required results
Confirm that:

a) the heading value is correct;
b) the heading value is set to default;
c) ALR 11 is activated.

19.5.8 Test of ROT input

19.5.8.1 Method of measurement

Set yp standard test environment and apply a HDT and ROT sentence with simulated seLnsor
data Set talker ID of ROT = "TI". Set ROT status to valid ("A").

a) Set ROT to several values between 0°/min and 708°/min turning left and right.
b) Set ROT to a value of more than 708°/min turning left and right.
c) et ROT status to invalid ("V").

Set the ROT status to valid again and set the ROT talker ID to "HE"!

When ROT values are used do as in d), e), and f).

d) Set ROT to 9°/min turning left and right.
e) Set ROT to 11°/min turning left.
f) Set ROT to 11°/min turning right.

When ROT values are not used but are calculated from the HDT data, do as in g), h) and|i

~

g) ({hange the heading value in HDT to 9%/min and -9°/min.
h) ({hange the heading value in HDT toZ11°/min.
i) d

Recdrd the VDL position reports and evaluate the contents (ROT).

hange the heading value in HDY to =11°/min.

19.58.2 Required results

Conf|rm that:

a) the ROT valdeiis calculated as defined in Table 9;
b) the ROT value is —126 turning left and 126 turning right;
c) ROT & default (-128) or 0 or +127 if calculated from HDT;

d) ROT= 0;

e) ROT =-127;
f) ROT = 127;
g) ROT =0;

h) ROT = -127;
i) ROT =127.

19.5.9 Test of different inputs
19.5.9.1 Method of measurement

Set up the standard test environment and apply a GNS, VBW, HDT/THS and ROT sentence
with simulated sensor data to the specified sensor inputs.
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a) Apply RMC, VBW, HDT and ROT to sensor input 1.
b) Apply RMC, VBW, HDT and ROT to sensor input 2.
c) Apply RMC, VBW, HDT and ROT to sensor input 3.
d) Apply RMC to sensor input 1, VBW to sensor input 2, HDT and ROT to sensor input 3.

Record the VDL position reports and evaluate the contents of SOG and COG.

19.5.9.2 Required results

Confirm that:

a) all sensor data are correct;

b) all sensor data are correct;

c) all sensor data are correct;

d) a
19.5,
19.5,

Cheg
for in

e

| sensor data are correct.
10 Test of multiple inputs
10.1 Method of measurement

k the manufacturer's documentation for the method of handling multiple sensor in
stance:

riority of sensor ports;

e apsigning sensor sentences to ports by configuration.

Set U
with

p the standard test environment and applyw"RMC, VBW, HDT, THS and ROT sentgq
Hifferent simulated sensor data to 2 or.3.8ensor inputs. Record the VDL position re

and e¢valuate the contents.

19.5,

Conf
sentq
and 1

19.6
19.6.

Set
systsg

19.6.

10.2 Required results
rm that, for each parameter(position, SOG/COG, heading, ROT), the data from only

ate of turn values from'sources used for position reports are output at the pilot port.

Test of high-speed output
1 Method.of measurement

Up the (standard test environment and simulate VDL-position reports using the
m. Récord output from the EUT's high-speed port (see Table 22).

puts,

nces
ports

one

nce is used, in accordance with the manufacturer's definition. Confirm that the heading

test

2~ Required results

Verify that the recorded message contents agree with the simulated VDL contents (VDM
sentence), its own transmitted data (VDO sentence) and its own position, SOG, COG
information derived from the internal position sensor and in accordance with the sentence
specifications of IEC 61162-1.

19.7
19.7.

High-speed output interface performance

1 Method of measurement

Set up the standard test environment and operate the EUT in autonomous mode. Increase the
VDL load to > 90 % and apply input of heading with 10 sentences per second and input of rate
of turn with 5 sentences per second. Record transmitted messages and check Pl output of the

EUT

on the port for "external display" and the "auxiliary display/pilot port".
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2 Required results

Confirm that EUT outputs all received messages to the Pl and the "auxiliary display/pilot port".
Verify, during VDL load > 90 %, that the sync timing, the Tx slots and the slot number in the
CommsState are correct. Confirm that heading and rate of turn sentences are output with a
latency of less than 200 ms. Confirm that heading is output at a rate of 5 sentences per
second and rate of turn is output at a rate of 1 sentence per second.

19.8

19.8.

Output of undefined VDL messages

1 Method of measurement

Set U
AlS
highg

19.8.

Conf

19.9
19.9.

Verif
respq

19.9.
19.9,

Set U

p the standard test environment and operate the EUT in autonomous mode. \erify
messages with undefined data contents according to Table 18 (Message dype 2
r) are output by the Pl. Repeat test for port "auxiliary display/pilot port".

2 Required results

rm that the EUT outputs all undefined received messages to the Pl

Test of high-speed input

1 General

that
8 or

y the configuration input by evaluation of the appropriate output sentence, eithé¢r by

nse to the input sentence or as response to a queny.

2 Test of VSD input sentence

2.1 Method of measurement

to th
a)
b)
c)
d)

p standard test environment and.apply VSD sentences with simulated configuration
high-speed ports.

pply a VSD sentence, all fields’with valid data, without preceding SSA sentence.

et the Special ManoeuvrelIndicator to "in special manoeuvre".

et the Special Manoeuyre Indicator to "not in special manoeuvre".

et the Special Manoeuvre Indicator to "not available".

19.9.2.2 Requiredresults

Conflrm that;

a) all datayof the VSD sentence are accepted;

b) the\EUT transmits Message 1 with the Special Manoeuvre Indicator set to 2;

c) the EUT transmits Message 1 with the Special Manoeuvre Indicator set to 1;

d) the EUT transmits Message 1 with the Special Manoeuvre Indicator set to 0.

19.9.
19.9.

3 Test of SSD input sentence

3.1  Method of measurement

data

Set up the standard test environment and apply the SSD sentences with simulated
configuration data to the high-speed ports.

a) Apply an SSD sentence, all fields with valid data, without a preceding SSA sentence.

b) Apply an SSD sentence, all fields with valid data, with a preceding SSA sentence with
incorrect signature.
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c)

d)

e)

Apply an SSD sentence, all fields with valid data, with a preceding SSA sentence with
correct signature. The source identifier shall be "Al" and the dim/ref values of the internal
GNSS.

Apply an SSD sentence, all fields with valid data, with a preceding SSA sentence with
correct signature. The source identifier shall be different to "Al" and the dim/ref values of
the external GNSS.

Query for SSD.

NOTE For the SSD sentence:

a)
b)

19.9.3.2 Required results

Conf|rm that:

a)
b)
c)
d)

e)

19.94 Test of EPV input sentence

19.94.1 Method of measurement

the source identifier "Al" means that the A, B, C, D values are related to the internal EPFS receiver;

a

all data of the SSD sentence, except the DTE flag, are not accepted. Confirm that a|[NAK
sentence is output with correct content and reason code 5;

all data of the SSD sentence, except the DTE flag, are not accepied. Confirm that a|[NAK
sentence is output with correct content and reason code 5;

all data of the SSD sentence are accepted. Confirm that the dim/ref values are storgd for
the internal GNSS and used in message 5 with internal GNSS position source;

all data of the SSD sentence are accepted. Confirm that the dim/ref values are storgd for
the external GNSS and used in message 5 with external GNSS position source;

there are two SSD output sentence, one with §ource identifier "Al" and internal dim/ref
data and one with source identifier of a valid external source with external dim/ref data.

Set yp the standard test environment-and apply EPV sentences with simulated configuration

data to the high-speed ports.

a)
b)
c)

d)

19.94.2” Required results

pply an EPV sentence for-all property identifiers of protected data without a preceding
SA sentence.

pply an EPV sentence for all property identifiers of unprotected data without a precg¢ding
SA sentence.

pply an EPV. sentence with protected data with a preceding SSA sentence with an
incorrect signature.

pply an'\EPV sentence for all property identifiers of protected data with a preceding|SSA
sentence with a correct signature.

Confirm that:

the data of the EPV sentences are not accepted. Confirm that a NAK sentence is output
with correct content and reason code 5;

the data of the EPV sentences are accepted;

the data of the EPV sentence are not accepted. Confirm that a NAK sentence is output
with correct content and reason code 5;

the data of the EPV sentences are accepted.
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19.9.5 Test of the pilot port access level
19.9.5.1 Method of measurement

Set up the standard test environment and apply an EPV sentence with property identifier 146
to the pilot port.

a) Set the pilot port access level to 0.

b) Set the pilot port access level to 1.

c) Try to set the pilot port access level back to 0 without preceding SSA sentence.

d) ot tha nilat nart access levael ta 0 with nracedina SSA - sentance
HR-epHO+pPoH—3 +HSM-E1—+ WA eHRg -+ -
19.9/5.2 Required results

Conf|rm that:

a) t:[e EUT accepts all input commands;
t

b) the EUT rejects all input commands other than the EPV sentence with” property identifier

146;
c) t:[e parameter value of property identifier 146 in EUT is not changed;
t

d) the parameter value of property identifier 146 in EUT is changed to 0.

20 Long-range functionality tests

20.1| Long-range application by two-way interface

(Seel8.2)

20.1{1 LR interrogation
20.11.1 Method of measurement

Set Jp the standard test environment and operate the EUT in autonomous mode. Applyja LR
addregssed interrogation message to the LR-interface port of EUT. Record LR output port and
AIS high-speed output port.Set the EUT to:

a) automatic response;
b) manual responsg€ via MKD;
c) manual respense via PI.

20.11.2 Regquired results

Chedk that'the EUT displays LR interrogation messages and sends them to Pl. Check that the
EUT [outputs a LR position report message:

a) automatically (and indicates action on display);

b) after manual confirmation via MKD;

c) after manual confirmation via PI.

20.1.2 LR "all ships" interrogation

20.1.2.1 Method of measurement

Set up the standard test environment and operate EUT in autonomous mode. Apply a LR "all
ships" interrogation message to the LR-interface port of EUT defining a geographical area

which contains own ship's position. Record LR output port. Set EUT to:

a) automatic response;
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b)

manual response.

Repeat check with own ship outside specified area.

20.1.2.2 Required results

Check that EUT outputs a LR position report message:

a)
b)

No r SPONse shiall De OQUIPUL O the Tepedl CleCk.

20.13 Consecutive LR "all ships" interrogations
20.13.1 Method of measurement
Set Jp the standard test environment and operate the EUT in autonomous mode. Set the

to adtomatic mode. Apply 5 LR "all ships" interrogation messages to the)LR-interface p
the HUT defining a geographical area, which contains the ship's own @gosition.

Set the control flag in the LRI message to:

Recdrd LR output port.

20.13.2 Required results

Chedk that the EUT outputs a LR position.report message:

20.2 | Long-range application*by broadcast
(Seel8.3)

20.2/1 Long-range broadcast
20.2/1.1 Method of measurement

Set yp the'standard test environment, enable the EUT to transmit Message 27 and op
the BUJ,in"autonomous mode. Use base stations MMSI to transmit Message 4 and Mes

automatically (and indicates action on display);
after manual confirmation.

0| (reply on first interrogation only);
1| (reply on all applicable interrogations).

op the first interrogation only;
oh all interrogations.

EUT
brt of

erate
sage

are

23. Record the transmitted messages from the EUT. The designated long-range channel
defined in 8.3.
a) Do not apply Message 4 and Message 23.

b) Apply the Message 4 with the long-range control bit set to 1 and 0. Place the EUT inside

c)

d)

the RF footprint (Message 4 receiving area) of a base station.

Apply the Message 4 with the long range control bit set to 1 and 0. Using the same MMSI

as the Message 4, broadcast the Message 23 with station type 10 to define the
station coverage area. Place the EUT inside the RF footprint area, but outside the
station coverage area.

base
base

Apply the Message 4 with the long range control bit set to 1 and 0. Using the same MMSI

as the Message 4, broadcast the Message 23 with station type 10 to define the

base

station coverage area. Place the EUT inside the base station coverage area. Message 23

fields after station type shall not match current settings of EUT.
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e) Repeat the test d) using different MMSIs for Message 4 and Message 23.

f) Apply the Message 4 with the long-range control bit set to 0. Using the same MMSI as the
Message 4, broadcast the Message 23 with station type 10 to define the base station
coverage area. Place the EUT inside the base station coverage area. After 6 min, remove
transmissions of Message 23.

g) Apply the Message 4 with the long-range control bit set to 0. Using the same MMSI as the
Message 4, broadcast the Message 23 with station type 10 to define the base station
coverage area. Place the EUT inside the base station coverage area. After 6 min, remove
transmissions of Message 4.

20.2.

Chedk that the EUT transmits the appropriate messages, for example in addition to the normal
transjmission of Messages 1 and 5 with adequate reporting interval on AIS 1 “and AIS 2.

Conf|rm that:

a)

20.22 Multiple assignment operation

20.2.2.1 Method of measurement

UT transmits Message 27 alternating the designated long-range channels with 3 min
reporting interval,

ifrespective of the Message 4 long range control bit status, EUT-transmits Messade 27
alternating on the designated long-range channels with 3 min reporting interval,

ifrespective of the Message 4 long range control bit status,, EUT transmits Messade 27
alternating on the designated long-range channels with 3 minreporting interval;

UT transmits Message 27 alternating on the designated long-range channels with 3 min
rgporting interval when the Message 4 long-rangé control bit is set to 1. EUT s$tops
tlansmitting Message 27 when the Message 4 _long-range control bit is set to 0. Verify
fields after station type in received Message 23 ate ignored,;

inrespective of the Message 4 long range €ontrol bit status, EUT transmits Messade 27
alternating on the designated long-range channels with 3 min reporting interval;

UT begins transmission of Message 27 no sooner than 4 min and no later than 11 min
(8 min timeout + 3 min transmissionnterval) after Message 23 was removed,;

m

UT begins transmission of Message 27 beyond 3 min after Message 4 was removed

Set yp the standard test*environment, enable the EUT to transmit Message 27 and opgrate
the HUT in autononous mode with a reporting interval of 10 s. Use base stations MMSI to

transmit Messaget4 and Message 23. Record the transmitted messages from the EUT.

a)

b)

c)

Using different MMSIs, apply the Message 4 with long range control bit set to 1 and 0|from
ultiple-base stations partially overlapping their RF footprints. Broadcast the Message 23
flom multiple base stations with station type 10 to define the base station coverage areas
npt overlapping. Place the EUT inside the overlapped RF footprint area but outside the
coverage area of both base stations.

Using different MMSIs, apply the Message 4 with long range control bit set to 1 and 0 from
multiple base stations partially overlapping RF footprints. Broadcast the Message 23 from
multiple base stations with station type 10 to define the base station coverage areas
partially overlapping the base station coverage areas. Place the EUT inside the
overlapped base station coverage area.

Using different MMSIs, apply the Message 4 with long range control bit set to 1 and 0 from
multiple base stations partially overlapping RF footprints. Broadcast the Message 23 from
one base station with station type 10 to define the base station coverage areas. Do not
broadcast Message 23 from other base stations. Place the EUT inside the RF footprint
area of base station not broadcasting Message 23 but outside the coverage area of the
base station transmitting Message 23.
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20.2.2.2 Required results
Verify that:

a) irrespective of the Message 4 long-range control bit status of both base stations, EUT
transmits Message 27 alternating on the designated long-range channels with 3 min
reporting interval;

b) EUT transmits Message 27;

c) irrespective of the Message 4 long range control bit status of both base stations, EUT
transmits Message 27 alternating on the designated long-range channels with 3 min
reporting interval.
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Annex B
(normative)
AIS interface overview

Sensor Inputs
CHA1 61162-1 Minimum required input sentences:
< > > | 611622 Position GNS, RMC, DTM int/ext*
SOG RMC, VBW, VTG int/ext*
COG RMCT, VBW, VIG Mnuext”
CH2 E 3 p | 61162-1 Heading HDT, THS ext
61162-2 Rotation Rate ROT ext
RAIM GBS ext
CH3 —EB—» SHSSZ; *for priorities see 6.10.2.5
Input/output of AIS Data
Ch4 External INPUT OUTPUT
Display
61162-2 Manual data input: VDL messages:
VSD <«woyage VDM (representing bing
SSD, EPV static data contents of VI
chis AUX. SSA.authentication messages)
3}?,‘;';‘5@ VDL messages: Other: .
61162-2 ABM addressed VDO own ship data
BBM broadcast ALR alarm status
r5aear -7 | ABK  handshake ABK VDL ack.
i CH6 1 Ty ™ 6lies. ! | AIRinterrogation TXT sensor status
| R SN L 3450 | ACA/ACS channel
e Y N Other: management information
ACA channel ass. LRI/LRF LR interrogation
ACK alarm ack. SSD/VSD/VER system
HBT remote MKD query
LRFLR ackn ALC/ALF/ARC BAM alerts
ACN  BAM alerts
A\ Long- Long-range Port
Che iR range oTans
+—g~ BTT62-2
INPUT LRI, LRF OUTPUT  LRF, LR1,
LR2, LR3
| CH9 | ()'  DONSS 1 | DGNSS-Data Port
: R ! :
Tt ' | 8232 |
""""" Correction data information
CH10
‘—63— ﬁgTrelay BIIT Output Port

IEC


https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

- 128 - IEC 61993-2:2018 © IEC 2018

Annex C
(normative)

DSC functionality

C.1 DSC compatibility

The Class A AIS shall be capable of receiving and processing DSC channel management
telecommands conforming to the provisions of Recommendations ITU-R M.493, ITU-R M.541,
ITU-R—M-826—(see—Recommendation - =3 5 - : ishy this
perfgrmance, the AIS device shall contain a dedicated DSC receiver that is tuned permanently

For DSC channel management using geographical area calls, the end of’ sequence (EOS)
character shall be EOS = 127 (no response requested). However, for compatibility, Clgss A
AIS feceivers shall respond to DSC channel management commands_ending in "EOS =[127"
and |"EOS = 117 (RQ)" even though they are not capabley-of transmitting |DSC
acknpwledgements.

C.2 | DSC receiver tests

NOTE| For DSC receiver test signal, refer to 10.1 test signal 1.
C.2.1 Maximum sensitivity
c.211 Definition

The maximum sensitivity of the receiveriis”the minimum level of the signal in dBm 4t the
nomipal frequency of the receiver which, when applied to the receiver input with gl test
modylation, will produce a bit error raté ' which does not exceed 1072,

C.2.1.2 Method of measurement

The fest equipment shall be“set to transmit test signal 1 (continuous DSC dot pattern) af the
test mmodulation of the RF\signal generator connected to the EUT. The frequency and level of
the fest equipment shall be 156,525 MHz (CH70) -107 dBm under normal condition| and
-101(dBm under extreme condition. The EUT shall provide a logic level test output from its
intermal DSC demodulator to measure bit error rate (BER). The test shall be repeated gt the
nomipal carrieffrequency 156,525 MHz + 1,5 kHz offset under normal test condition.

c.21.3 Required results

The BER-shallnot-exceed10=2.

C.2.2 Error behaviour at high input levels
c.2.21 Definition

The dynamic range of the equipment is the range from the minimum to the maximum level of a
radio frequency input signal at which the bit error rate in the output of the receiver does not
exceed a specified value.

C.2.2.2 Method of measurement

A test signal, in accordance with standard test signal number 1, shall be applied to the
receiver input. The level of the test signal shall be -7 dBm.
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Cc.2.2.3 Required results

The BER shall not exceed 1072.

c.2.3 Co-channel rejection

C.2.3.1 Definition

The co-channel rejection is a measure of the capability of the receiver to receive a wanted
modulated signal without exceeding a given degradation due to the presence of an unwanted
modulated signal, both signals being at nominal frequency of the receiver.

C.2.3

The
be -

.2 Method of measurement

vanted signal shall be standard test signal number 1. The level of the wanted.signal
04 dBm.

The @inwanted signal shall be frequency modulated by 400 Hz with a deviation of + 3 kHz

input

Both
meas

C.2.3

The

C.2.4
C.2.4

The
want
unwg

C.2.4

The
be -

The
input
the ¢
chan

level of the unwanted signal shall be =114 dBm.

input signals shall be at the nominal frequency of the receiver under test ang

3 Required results

BER shall not exceed 1072.

Adjacent channel selectivity
A Definition
adjacent channel selectivity characterises the capability of the receiver to rece

ed modulated signal without exceeding a given degradation due to the presence
nted modulated signal that differs in frequency from the wanted signal by 25 kHz.

2 Method of measurement

vanted signal shallk.be standard test signal number 1. The level of the wanted signal
04 dBm.

inwanted signal shall be frequency modulated by 400 Hz with a deviation of +3 kHz
level of the unwanted signal shall be =34 dBm. The unwanted signal shall be tun

hel (156,500 MHz).

urement shall be repeated for displacements of the unwanted signal of up to £ 3 kHz.

shall

The

| the

ve a
bf an

shall

The
bd to

entre-frequency of the upper adjacent channels (156,550 MHz) and lower adjacent

Repeat the test under extreme condition with the wanted signal level of -98 dBm and
unwanted signal level of -38 dBm.

C.243 Required results

The BER shall not exceed 1072.

Cc.25 Spurious response rejection

C.2.51 Definition

The spurious response characterises the capability of the receiver to receive a wanted
modulated signal without exceeding a given degradation due to the presence of an unwanted
modulated signal with frequencies outside the band of the receiver.
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C.2.5.2 Manufacturers' declarations

The manufacturers shall declare the following in order to calculate the "limited frequency
range":

o list of intermediate frequencies: (IF4, IF,, ...IFy) in Hz;
o frequency of the local oscillator at 156,525 MHz.

NOTE This can be a VCO, crystal, sampling clock, BFO, numerically controlled oscillator depending on the
design of the equipment.

C.2.53— Introduction to the method of measurement

The fneasurement shall be performed over the "limited frequency range" and at the spgcific
frequencies of interest" (as defined below).

To determine the frequencies at which spurious responses can occur; the follgwing
calcylations shall be made:

a) chplculation of the "limited frequency range"

the limits of the limited frequency range (LFR) are determined from the follgwing
cqlculations:

b) cplculation of specific frequencies of interest (SEl)outside the limited frequency range:

—

Ris is determined by the following calculations:

SFI = (K¥'f, o) * IF,

where

Kl is an integer from 2 to 4;

—

o is the local frequency at.CH70.
C.2.34 Method of measurement

The yanted signal shall.be standard test signal number 1. The level of the wanted signal|shall
be -104 dBm.

The pnwanted_signal shall be unmodulated. The frequency shall be varied in steps of § kHz
over [the limited-frequency range (LFR) and the specific frequency of interest (SFI). The|level
of th¢ unwanted signal shall be -34 dBm.

C.2.5.5 Required results

At any frequency separated from the nominal frequency of the receiver by two channels or
more, the BER shall not exceed 1072.

C.2.6 Intermodulation response rejection
C.2.6.1 Definition

The intermodulation response ratio characterises the capability of the receiver to receive a
wanted modulated signal without exceeding a given degradation due to the presence of two or
more unwanted signals with a specific frequency relationship to the wanted signal frequency.
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C.2.6.2 Method of measurement

The wanted signal represented by signal generator A (see Figure C.1) shall be at the nominal
frequency of the receiver and shall be standard test signal number 1. The level of the wanted
signal shall be =104 dBm.

The
adjus
unwg
a de
the
repe
recei

C.2.4
The

C.2.7
C.2.7

The
modd

Signal

generator
A L

Signal . Receiver Message
generator Combiner under measuring
B test test set

Signal

generator
C

A 4

A 4
\ 4

IEC

Figure C.1 — Measurement arrangement for inter-modulation

unwanted signal from signal generator B (see Figure. C.1) shall be unmodulated
ted to a frequency 50 kHz above the nominal frequency of the receiver. The se
nted signal from signal generator C (see Figure<Cy1) shall be modulated by 400 HZ
iation of +3 kHz and adjusted to a frequency* 400 kHz above the nominal frequen
eceiver. The input level of each unwanted signal shall be -39 dBm. The test sha

er.

3 Required results

BER shall not exceed 1072.

Blocking or desensitisation

A Definition

blocking immunity characterises the capability of the receiver to receive a wInted

lated signal without exceeding a given degradation due to the presence of an unw

and
cond
with
cy of
Il be

ted with the frequency of the unwanted ‘signals below the nominal frequency of the

nted

shall

modylated signal-with frequencies outside the band of the receiver.

Cc.2.1.2 Method of measurement

The wanted Qignal shall be standard test eignnl number 1._The level of the wanted eignnl
be -104 dBm.

The unwanted signal shall be unmodulated. The frequency shall be at =10 MHz and -1 MHz
and also at +1 MHz and +10 MHz relative to the nominal frequency of the wanted signal. The

level

of the unwanted signal shall be -20 dBm.

Cc.2.7.3 Required results

The BER shall not exceed 1072.
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c.2.8 Conducted spurious emissions from the receiver

Cc.2.8.1 Definition

Conducted spurious emissions to the antenna are any RF emissions generated in the receiver
and conveyed to the antenna terminal. This test shall apply only if a dedicated DSC receiver
antenna connector is provided.

C.2.8.2 Method of measurement

Conducted spurious emissions shall be measured as the power level of any frequency
compenent—teo—the—antenn SFAHA ofthe—receive he—receive at -¥ata ermipals are

condpcted to a spectrum analyser or selective voltmeter having an input impedance-aof |50 Q

and the receiver is switched on.

If the detecting device is not calibrated in terms of power input, the level of ‘any det¢cted
components shall be determined by a substitution method using a signal generator| The

meagurement shall extend over the frequency range 9 kHz to 4 GHz.

Cc.2.8.3 Required results
The

bower of any spurious emission in the specified range athe antenna terminal shajl not

excegd -57 dBm (2 nW) in the frequency range 9 kHz to 1 GHz and -47 dBm (20 nW) ip the

frequency range 1 GHz to 4 GHz.

C.3

C.3.1 Definition

The

DSC functionality tests

EUT shall correctly process the channel management command by DSC messages

addrg¢ssed to the stations in the designated geographical area or the stations indiviqually

designated.

C.3.2 Method of measurement

For the tests in Clause C.3,_set the EUT into autonomous mode using channels AIS 1 and
AIS 2 with a reporting interval of 2 s. Standard AIS channel management by DSC calls,
cons|sting of format specifier 103 and message symbol number 104 with expansion symbols

09, 10, 12, 13, shall'be-applied to the EUT using a base station MMSI as follows.

a)

pply a geographical channel management call using symbol constructions: [103"
"geographical coordinates" "103" "source MMSI" "104" "primary CH No" "secondary CH
o" "NExof CH management area" "SW of CH management area". Apply the call| with
OS =117 and EOS = 127.

ove the EUT outside the channel management area.

Apply an individual channel management call using symbol constructions: "120" "EUT
MMSI" "103" "source MMSI" "104" "primary CH No" "secondary CH No" "NE of CH
management area" "SW of CH management area". Apply the call with EOS = 117 and
EOS = 127.

Move the EUT outside the channel management area.

Apply an incorrect MMSI, position outside addressed geographic area, different course, or
ship type.

Apply an extraneous call using symbol constructions: "120" "EUT MMSI" "103" "source
MMSI" "104" "03" "01" "120" (active alternative system with group number 1 and sequence
number 120). Transmit a DSC telecommand using a non-base station MMSI.
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C.3.3 Required results

The following items shall be verified.

a) Verify that the EUT operates on the designated channels with the transition boundary of
5 NM.

b) Verify that the EUT reverts to the operation on AIS 1 and AIS 2 channels.

c) Verify that the EUT operates on the designated channels with the transition boundary of
5 NM.

d) Verify that the EUT reverts to the operation on AIS 1 and AIS 2 channels.
e) Merify that the EUT operation is not affected.

f) VMerify that the EUT operation is not affected.
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Annex D
(informative)

Alert handling with ALR/ACK

IEC 61993-2:2018 © IEC 2018

This annex provides an abstract of the alert handling as it is currently implemented in
IEC 61993-2:2012, based on the data exchange using the ALR and ACK sentences.

The handling of an alert can be described in a state diagram. For each individual alert, an

individual alert state has to be managed.

An alert can take up 3 different states, as described in Table D.1.

Table D.1 — IEC 61993-2:2012 alert states

State Description Relay Indication

Normal The alert condition is not Off The alert is not displayed

exceeded. . ) .

The alert is netin the alert list.

Activg The alert condition is exceeded. On The alert-is displayed.

The alert is not yet acknowledged. The alert is in the alert list.
Acknpwledged The alert condition is exceeded. Off Theralert is not displayed.

The alert has been acknowledged. The alert is in the alert list.

The

eaction on possible events is described in Table D.2.

Table D.2 — IEC 61993-2:2012 alert events

Event Old state

Reaction

New stdte

Alert|condition exceeded Normal|

Output ALR with status A,V,
Relay is activated,

Alert is displayed on MKD,
Alert is added to the alert list

Active

Alert|condition is rectified Active

Output ALR with status V,V,

Relay is deactivated, if no other alert is in
state "Active",

Alert is removed from MKD,

Alert is removed from the alert list

Normal

ACK Withuithe correct Alert ID is | Active

Output ALR with status A,A,

Acknowledped

receivegor

Acknowledgement on MKD

Relay is deactivated, if no other alert is in
state "Active",

Alert is removed from MKD,

Alert remains in the alert list

Alert condition is rectified

Acknowledged

Output ALR with status V,V,

Alert is removed from the alert list

Normal

A fourth state "Rectified, unacknowledged" may also be implemented.

A state diagram is given in Figure D.1.
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Normal
Status V,V Relay
inactive

Output
. ALR V.V
Alert condition Alert condition is rectified
exceeded
Acknowledged
Output Output Status AA
ALR AV ALR V.V Relay inactive
Alert condition is
rectified
Output,
ALR AJA
Active
Status A,V ACK received or

Relay active Ackn. on MKD

IEC

Figure D.1 — State diagram\of IEC 61993-2 Ed.2 Alert handling

Further requirements are as follows.

e The alert list is output every-30 s, consisting of one ALR sentence for each active algrt in
the alert list.

o Iflthe alert list is empty, a "No alerts" sentence is output every 60 s. It has the foymat:
$AIALR,,,V,V,*hh sCR><LF>.
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Annex E
(normative)

Calculation of area size and distance

2018

Importance of a common method for area size and distance calculations

An AIS unit needs to calculate distances with regard to many aspects. Many of these
distances are paramount to how the AIS unit should operate in certain situations. This

includes—butis—nettimitedtor-calculating-the—distanrce-betweenthe—vesseland-ethervessels
within radio range, channel management areas (sizes and distance from its boundaries) and
interfogation areas. Annex E specifies the methods allowed to use with regard to the\different
distapce and size calculations.
E.2 | Calculation of area sizes
To cplculate the size of the areas given in Message 22 and Message 23, along with the
chanhel management message sent by DSC, the following method-shall be used.
Coorfinates of NE and SW points of the area are given in Table E.1.
Table E.1 — Coordinate/points
Corner Latitude Longitude
NE a deg, bxmin c deg, d min
SW e deg/f min g deg, h min
The llength around equator (Lg) is defined in Equation (E.1).
The length of the NE-NW side. (L\g.nw) is defined in Equation (E.2).
The length of the SE-SW,side (Lgg_gyy) is defined in Equation (E.3).
The length of the potar-Circumference (Lp) is defined in Equation (E.4).
The length of the-NE-SE (Lye.gg) and NW-SW (Lyw.sw) is defined in Equation (E.5).
Lg =40 075,017 (km)/1,852 (km/NM) = 21 638,778 (NM) (E.1)
Lne-nw = ((c +d/60) — (g + h/60)) x (Lg x cos(a + b/60))/360 (NM) (E.2)
Lge.sw = ((c +d/60) — (g + h/60)) x (Lg x cos(e + f/60))/360 (NM) (E.3)
Lp =40 007,863 (km)/1,852 (km/NM) = 21 602,518 (NM) (E.4)
Lne-se = Lyw-sw = ((@ + b/60) — (e + f/60)) x Lp/360 (NM) (E.5)

To achieve the required accuracy in these calculations, the calculation resolution needs to

have

at least 3 fractional digits (i.e. 16-bit floating point).
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E.3

E.3.1

Calculation of general distances

General

Two methods are acceptable for distance calculations. These are Great-circle calculation and
Rhumb-Line (Loxodrome) calculation.

E.3.2 Great-circle

Great-circle (big-circle) distance is the shortest distance between two points on the surface of
a sphere, measuring along the surface of the sphere. A floating point resolution of 32 bits is

recomnmended.

The

wher
d

r

S

B

Equa
calcy
Equa

Altho
comy
looky
accu

E.3.3

Haversine formula for calculating great-circle distance is given in Equation (E.6).

d= 2rasin{\/3in2 (WZ—;IMJ +cos(latl)cos(lar2)sin® (—Zonzz— lon} j J

the great-circle distance between the positions /at1, lon} and lat2, lon2;
the Earth's mean radius, which is 6 371,009 km (3 440,069 65 NM).
tion (E.6) is computationally intensive. A quicker. way of doing Great-circle dist

lations would be to use the law of cosinésvfor spherical trigonometry give
tion (E.7).

d=racos(sin(lat1)sin (lat2)+cos (lat1) cos (lat1) cos (lar2) cos (lon2—lon1))

ugh mathematically sane, the areus cosine function is not sufficiently accurate on
uter systems and leads to ‘indaccuracies when the distances are short, hencefo
p table for arcus cosine should be used with 32-bit floating point resolution to mai
racy.

Rhumb-line distance

A rhiimb-line (loxodrome) is a line that crosses all the meridians of longitude at the

anglg
Rhun

. This gives\the benefit of having a fixed course for the entire distance calcul
nb-line calcudlation can be used directly in Mercator maps. The stretched la

diffefence is'given in Equation (E.8), and the rhumb-line distance in Equation (E.9).

(E.6)

ance
n in

(E.7)

most
rth a
ntain

same
ted.
itude

2
d- r\/(Alatz +( Alat J Alon?)
Ag

(E.8)

(E.9)

The rhumb-line method is not as precise as big-circle method at the same calculation
resolution. However, for all distances critical to the mobile unit, the difference is negligible.
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Annex F
(normative)

New interface sentences — Sender signature authentication (SSA)

2018

This sentence can be used both for authentication of sender and for authentication of un-
tampered content. For this purpose, the sentence has to be applied before the protected
sentence (for example EPV, SSD).

Other sentences shall not be interleaved between the sender signature authentication

sentd
shou
witha
shall

For s
sentd

If thg
pass
the |
asso
acce
SSD
sentd

$--SS

d be limited. The sender signature authentication protected sentence pair shall be
ut unnecessary delay between sentences, and the time interval between the{sente
not exceed 2 s. Note that any of the sentences may be lost and timed out.

nce shall be grouped using the parameter code "g" for TAG Block Greuping Control,

nce and protected sentence, and the time between the SSA and the protected senfence

sent
nces

entences sent over the IEC 61162-450 interface, the SSA sentence,and the prot¢cted

5 not

SSA is not accepted (for example because the authentication“of the signature doe
or because time interval between SSA and protected sentence exceeded allowed
bceiving device shall generate a NAK sentence with the reason code set to 5, an

, then an appropriate NAK reason code that identifies the problem with the prot
nce shall be returned.

BA,ccc,c,h--h*hh<CR><LF>

L Signature authentication 3)

Signature calculation‘method 2)
Signature protected-sentence 1)

ents:

e following sentence formatter that should be protected (for example EPV or SSD).
pe of method to calculate signature:

MD5

Proprietary.

bxadecimal representation of the signature, for example 32 hexacodes for MD5

5 of methods to calculate signature:

me),
the

ciated protected sentence shall not be processed. However, if the SSA is valid and
pted, and a problem exists with the associated protected sentence (for example ERV or

cted

P

MD5

The signature is a MD5 digest of the password plus the message. MD5 is a one-way
Message-Digest algorithm (RFC 1321). The full length of the signature is 128 bits or 32
hexadecimal codes. The MD5 is commonly used for storing passwords in Unix-

systems. Revealing the digest does not expose the password.

NOTE See http://tools.ietf.org/html/rfc1321 and http://en.wikipedia.org/wiki/MD5.
) Proprietary

The signature is a proprietary digest of the password plus the message.
alternative requires that both parties use the same manufacturer specified propri
method.

This
etary

Signature is calculated by concatenating pre-shared key and sentence in the message as a
single string to be used by the method of the signature calculation to produce the signature
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digest. Note that 'Carriage Return’, 'Line Feed' and checksum with delimiter ("*') from the
sentence are not included into the input string.

The signature in the SSA sentence may be shorter than the full hash. In that case the
signature represents the first bytes of the hash. Minimum is first 8 most significant bytes of
the hash. The pre-shared key is stored on both the sender and receiver beforehand using a
secure method (for example, manual entry).

Example 1:

If th
"Aled

A
MD5

ea iacta esttRAEPV,C,Al,000000000,106,265024000

hash of this payload is:

6B112D72058A3EDECFD01D03522BEOB7

Thus|

in case of MD5 following sentences would be transmitted:

$RASSA,EPV,2,6B112D72058A3EDECFD01D03522BEOB7%73<CR><LF>
$RAEPV,C,Al,000000000,106,265024000*07<CR><LF>

Exanpple 2:

The getting of the MMSI number for a vessel like thist

M

Use

MSI = 265024000

IMO = 8320767
Pre-shared key = "Alea iacta est"

of MD5 produces sentencescbelow for minimum first 8 bytes (i.e. 16 hexade

characters) of the MD5 hash:

$
$
$

$RAE

RASSAEPV,2,6B112D72058A3EDE*03<CR><LF>
RAEPV,C,Al1,000000000,106,265024000*07<CR><LF>
RASSAEPV,2,81DA845E6BDF0A32*79<CR><LF>

EPV,C,Al,265024000,107,8320767*09<CR><LF>

cimal
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Annex G
(normative)

Updated interface sentences

General

Annex G updates the comments 7 and 8 of the sentence VSD to ITU-R M.1371-5. The update
also corrects an editorial error in IEC 61162-1:2016 regarding the Navigational status field

which

G.2

This

durin
parameters in this sentence support a number of the ITU-R M.1371 messages.

$-
Comn
1) T
[oF:
2) T
2
3) C
a
4) T
ch
u
d
5)
6)
7)

wae incorrecthrnrintad ac "Raaional annlication flaa"
WS eoH- e 6t pHAte e S—~egtohar—apprHeatHei—+ag—

VSD - AIS voyage static data

g the voyage. However, the information often changes from voyage "to voyage.

VSD,X.X,X.X,X.X,c--c,hhmmss.ss,xx,xx,X.x,X.x*hh<CR><LF>

8
Regional application flags, 0 to 15
Navigational status, 0 to 15
Estimated month of arrival at destination, 00 to 12 (TUC

Estimated day©f arrival at destination, 00 to 31 (TUC) 6
— Estimated UTC of arrival*at destination °

)6

— Destination,1-20 characters4

— Persons on-board, 0 to 8 19 3

2
— Maximum prsent static draught, 0 to 25,5 m

— Type of ship and cargo category;0 to 255 !

ents:

pe of ship and cargo catedory are defined under Message 5 of ITU-R M.1371. The description of sh
rgo are indicated bys-as\ntmber. A null field indicates that this is unchanged.

e draught is reported in units of metres. Valid range is 0 to 25,5. The value 0 = not available, and the
,5 indicates thatthe draught is 25,5 m or more. A null field indicates that this is unchanged.

Lrrent number-of persons on-board, including crew. Valid range is 0 to 8 191. The value 0 = not ava
d the valte)8 191 = 8 191 or more people. A null field indicates that this is unchanged.

e characters that can be used in the destination are listed in the ITU-R M.1371 6 bit ASCIl. Some of]
aracters are reserved characters in Table 1 of IEC 61162-1 Ed.5. These characters should be repres

ingwuthe "M method (see 7.1.4 of IEC 61162-1 Ed.5). A null field indicates that the previously e

sentence is used to enter information about a ship's transit that remains relatively static

The

EC

p and

value

ilable,

these
ented
htered

stimatiom s unchanged—Thestring of charactes " @000 000000 @@@@@@@@ are u

indicate that the ship's destination is not available.

sed to

If the hour of arrival is not available, "hh" should be set to 24. If the minute of arrival is not available, "mm"
should be set to 60. The seconds option "ss.ss" of the field may be set to "00" as the AIS unit only broadcasts
hours and minutes. A null field indicates that this is unchanged.

The day and month of arrival are in UTC. The field is a fixed two-digit number requiring leading zeros. If the
day of arrival is not available, "00" should be the number for the day. If the month of arrival is not available,
"00" should be the number for the month. A null field indicates that this is unchanged.

The navigational status is indicated using the following values; a null field indicates the status is unchanged
(reference ITU-R M.1371, Message 1, navigational status parameter):
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0 = under way using engine 6 = aground 11 = power-driven vessel towing astern
(regional use)

1 = at anchor 7 = engaged in fishing 12 = power-driven vessel pushing ahead or
towing alongside (regional use)

2 = not under command 8 = under way sailing 13 = reserved for future use

3 = restricted 9 = reserved for high speed craft | 14 = AIS-SART (active), MOB-AIS, EPIRB-

manoeuvrability

AlS

4 = constrained by draught 10 = reserved for wing in ground

15 = undefined = default (also used by AlS-
SART, MOB-AIS, and EPIRB-AIS under test)

5 = moored

For the values of 11 or 12, additional dimension extension values reflecting the actual tow configuration $hould

b¢ provided to the AIS by using the EPV sentence.

8) This field is used by AIS devices designed to ITU-R M.1371-3 or later, and supports ‘regional pgassing

0 |F not available = default

4= not engaged in special manoeuvre
8 |- engaged in special manoeuvre
12 = undefined (as of ITU-R M.1371-5)

Other|values shall not be used.

afrangements on inland waterways and other special manoeuvres. A null field indicates thatthis is unchapged.
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Annex H
(informative)

Conversion between IEC 61162-1 sentences
and IEC 61162-3 parameter group numbers

IEC 61162-3 interfaces.

Table H.1 — Conversion between IEC 61162-1 and IEC 61162-3

IEC 61162-1/NMEA 0183 sentences IEC 61162-3 PGNs
ABK AIS addressed and binary broadcast 129796 AIS acknowledge
acknowledgment
ABM AIS addressed binary and safety 129801 AIS addressed safety related message
related 129795 AIS addressed binary message
ACA AIS channel assignment message 129806 AIS channel management
AIR AIS interrogation request 129803 AIS interrogation
BBM AIS broadcast binary message 129797 AIS binary broadcast message
129802 AIS safety related broadcast message
DTM Datum reference 129044 Datum
129045 Usér'datum setting
GBS GNSS satellite fault detection 129545 GNSS RAIM output
GGA Global positioning system (GPS) fix 129025 Position, rapid update
data 129029 | GNSS position data
GLL Geographic position — 129025 Position, rapid update
Latitude/longitude 129029 | GNSS position data
GNS GNSS fix data 129025 Position, rapid update
129029 GNSS position data
HDT Heading true 127250 Vessel heading
NAK Negative acknowledgement 126208 Acknowledge group function
RMQ Recommended( minimum specific 129025 Position, rapid update
GNSS data 129026 | COG and SOG, rapid update
129029 GNSS position data
ROT Rate.of turn 127251 Rate of turn
SSD AIS ship static data 129794 AIS Class A static and voyage related data
THS True heading and status 127250 Vessel heading
130577 Direction data
VBW Dual ground/water speed 128259 Speed, water referenced
130577 Direction data
130578 Vessel speed components
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IEC 61162-1/NMEA 0183 sentences IEC 61162-3 PGNs

VDM / AIS VHF data-link message/ 129038 AIS Class A position report

VDO AlIS VHF data-link own vessel report 129039 AIS Class B position report
129040 AIS Class B extended report
129041 AIS aids to navigation (AtoN) report
129792 AIS DGNSS broadcast binary message
129793 AIS UTC and date report
129794 AIS Class A static and voyage related data
129795 AlS addressed binary message
129796 AIS acknowledge
129797 AIS binary broadcast message
129798 AIS SAR aircraft position report
129800 AIS UTC/Date inquiry
129801 AIS addressed safety related message
129802 AIS safety related broadcast message
129803 AIS interrogation
129804 AIS assignment'mode command
129805 AIS data link\management message
129806 AIS channel management
129807 AlS~group assignment
129809 AlIS Class B "CS" static data report, Part A
129810 AlS Class B "CS" static data report, Part B
129811 AIS single slot binary message
129812 AIS multi slot binary message
129813 AIS long-range broadcast message

VSD AIS voyage static data 129794 AIS Class A static and voyage related data

VTG Course over ground and ground 129026 COG and SOG, rapid update

speed 130577 Direction data
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Annex |
(normative)

Extended tow dimension values

Purpose and background

2018

It is beneficial to navigation safety for the true dimensions of vessels to be available via AIS
Message 5. Currently, the ABCD values in Message 5 are difficult to change once set,

requi

This
ahea
provi

The
dime
statu

1.2

The
ident
the t
towin
valug

ma-a-nassward that mav nat ha availahla ta thao vvaccal naviagtar
Hg—aPpaSSWora—tHat+a ot Yataproto+tHe—e5Se+HaHgator-

s not a problem for most vessels, except those engaged in towing operations®ypu

de easier access to and modification of vessel dimension values.
method described in Annex | facilitates the entry of extensions, to/the static v
nsions to communicate the true size of a vessel and its tows,cwhen the navigat
5 is 12.

Method
transmission of extended tow dimension value$ is accomplished through pro

fiers 150 to 153 which are not password-protec¢ted. The AIS Class-A shall incorp
bw dimension values as extensions to the baseline ABCD values (see Figure 1.1) g
g vessel. The resulting values (including the\base line values and respective exte
s) are transmitted via Message 5.

The following definitions support the inputlof data for Message 5:

e d
M
e M
(o]
tH
T
e d
p
(o]

e fg

mensions/reference for positiont of own ship: the input of the reference poin
essage 5 is defined by Al, BIx€l and DI values as input by using SSD sentence;

essage 5 shall transmit A,(B; C and D values;
btionally, all input values‘can be input in decimetre resolution;

ere are two reference points, for the internal GNSS and for an external position so
his method shall'be used for both reference points;

mensions/reference for position of combination: besides the dimensions/referenc

h any side of the ship;
r edch'side, an extension (EA, EB, EC, ED) of the ship can be defined;

o« M

[d or alongside (navigational status is 12). In these instances, it may beJdesirab

5hing
le to

bssel
ional

perty
brate
f the
nsion

t for

urce.

e for

Dsition of ©he's own ship, additional dimensions to describe a combination can be added

essage 5 shall transmit A, B, C and D values rounded to whole metres such thg

t the

overall dimensions A + B and C + D are not less than the actual dimensions and no more
than 0,9 m greater than the actual dimensions.

Base
e A
e B
e C
e D
Input

e E

line vessel dimensions input parameters (password protected):

parameters (tow extension — not password protected):

A (sum of all tows ahead)
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e EB (sum of all tows astern)
e EC (sum of all tows port)
e ED (sum of all tows starboard)
Calculated internally:
e A(m)=Al+EA
e B(m)=BI+EB
e C(m)=Cl+EC
o (m)y=DT+ ED
A, B,|C and D are output using Message 5.
A A
EA
[
\ 4
< 4
g
| EC Cl DI ED
A > >l L
o Ref.
point
m
m
L
y y

IEC

Figure 1.1 — Input, extension and transmitted dimensional values
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

MATERIELS ET SYSTEMES DE NAVIGATION
ET DE RADIOCOMMUNICATION MARITIMES -
SYSTEMES D'IDENTIFICATION AUTOMATIQUE (AIS)

Partie 2: Equipements AIS de type Classe A embarqués —

Exigences d'exploitation et de fonctionnement,
méthodes d'essai et résultats d'essai exigés

AVANT-PROPOS

La] Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation

composée de lI'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC

objet de favoriser la coopération internationale pour toutes les questions de normalisation dans les don|
de| I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activites — publie des N
internationales, des Spécifications techniques, des Rapports techniques, des“Spécifications accessib
puplic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée
comités d'études, aux travaux desquels tout Comité national intéresséspar/le sujet traité peut participe
organisations internationales, gouvernementales et non gouvernementalé€s, en liaison avec I'lEC, part
égplement aux travaux. L’IEC collabore étroitement avec I'Organisation’ Internationale de Normalisation
selon des conditions fixées par accord entre les deux organisations:

Lep décisions ou accords officiels de I'l[EC concernant les quéstions techniques représentent, dans la n
du|l possible, un accord international sur les sujets étudiés] étant donné que les Comités nationaux dg
interessés sont représentés dans chaque comité d’études;

Lep Publications de 'IEC se présentent sous la forme“de recommandations internationales et sont ag
comme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin quq
s'dssure de I'exactitude du contenu technique deyses publications; I'lEC ne peut pas étre tenue responsa
I'éentuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

D4gns le but d'encourager I'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans td
mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nati
et|régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications national
régionales correspondantes doivent étre’indiquées en termes clairs dans ces derniéeres.

L’IEC elle-méme ne fournit aucune’attestation de conformité. Des organismes de certification indépej
fodrnissent des services d'évaluation de conformité et, dans certains secteurs, accedent aux marqu
copformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certifi
indépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication].

Aycune responsabilit¢é ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliair
mandataires, y.€ompris ses experts particuliers et les membres de ses comités d'études et des C
nationaux de FIEC, pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout
dojnmage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris le
de| justice)~et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC
tolite autre Publication de I'lEC, ou au crédit qui lui est accordé.
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L'gttention est attirée sur les références normatives citées dans cette publication. L'utilisation de publig

ations

référencées est obligatoire pour une application correcte de la présente publicafion.

L’attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuven
'objet de droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels
de brevets et de ne pas avoir signalé leur existence.

t faire
droits

La Norme internationale IEC 61993-2 a été établie par le comité d'études 80 de I'IEC:
Matériels et systémes de navigation et de radiocommunication maritimes.

Cette troisiéme édition annule et remplace la deuxiéme édition publiée en 2012. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:
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c)

d)
e)
f)
g9)

Le texte de ce document est issu des documents suivants:
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elle integre les caractéristiques techniques incluses dans la
Recommandation UIT-R M.1371-5:2014;
elle introduit le concept de localisation de groupes de dispositifs afin d'inclure EPIRB AIS

et MOB AIS en plus d'AlS SART;

elle ajoute des fonctions de sécurité pour I'entrée de configuration en introduisant une
nouvelle sentence SSA;

elle ajoute une mise en ceuvre facultative des interfaces IEC 61162-450/460;
elle ajoute des exigences en matiére de gestion des alertes a la passerelle (BAM);
elle introduit des valeurs de dimension étendues utilisées par les bateaux-remorqueurs;

el|le ajoute une exigence de mise a jour logicielle.

FDIS Rapport de vote
80/888/FDIS 80/890/RVD

Le rgpport de vote indiqué dans le tableau ci-dessus donne toute infermation sur le vote ayant

aboufi a I'approbation de cette norme.

Le présent document a été établi selon les Directives ISO/IEC; Partie 2.

Une |iste de toutes les parties de la série IEC 61993¢ publiées sous le titre général Matgriels
et systemes de navigation et de radiocommunication maritimes — Systémes d'identifigation

automatique (AIS), peut étre consultée sur le site-web de I'lEC.

Le cpmité a décidé que le contenu de ce.document ne sera pas modifié avant la date de
stabilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch” dans les données

relatives au document recherché. A cettedate, le document sera

reconduit,
stipprimé,
remplacé par une édition-révisée, ou

amendé.

IMPQRTANT = Le logo "colour inside™ qui se trouve sur la page de couverture de gette
publjcation-indique qu’'elle contient des couleurs qui sont considérées comme utiles a
une bonhe compréhension de son contenu. Les utilisateurs devraient, par conséqulent,
imprjmer cette publication en utilisant une imprimante couleur.
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MATERIELS ET SYSTEMES DE NAVIGATION
ET DE RADIOCOMMUNICATION MARITIMES -
SYSTEMES D'IDENTIFICATION AUTOMATIQUE (AIS)

Partie 2: Equipements AIS de type Classe A embarqués —
Exigences d'exploitation et de fonctionnement,
méthodes d'essai et résultats d'essai exigés

1

La

omaine d'application

résente partie de I'lEC 61993 spécifie les exigences minimales d'exploitation ¢

fonctjonnement, les méthodes d'essai et les résultats d'essai exigés selon les norms

fonctionnement adoptées par I'OMI dans la Résolution MSC.74(69):1998, Annexe 3.

prés
bord
Régl
la R
prés

Le p
d'affi

nt document intégre les caractéristiques techniques applicables ‘des équipemen
de Classe A inclus dans la Recommandation UIT-R M.1371~et tient compte
bments des radiocommunications de I'UIT, le cas échéant. De _plus, elle tient comp
solution A.694(17) de I'OMI a laquelle I'IEC 60945 est associée. Si une exigend
nt document est différente de I'lEC 60945, cette exigence prévaut.

chage des données, et pour les interfaces aveCyd'autres matériels utilisables co

t de
s de
Le
s de

des
e de
e du

résent document spécifie également les exigences minimales en matiére d'entr¢e et

mme

moyens d'entrée et d'affichage des données.

NOTE| Le texte du présent document identique a celui deN'Annexe 3 de la Résolution MSC.74(69):1998 d¢ I'OMI
ou a ¢elui de la Recommandation UIT-R M.1371 est.mprimé en italique. Les références a la résolution (alrégée
en "A3") ou a la recommandation (abrégée en*M.1371") et les numéros d'alinéa sont indiqués |entre
parenfhéses:(A3/3.3) ou (M.1371-5/A2-3.3), respectivement).

2 Références normatives

Les documents suivants cités.dans le texte constituent, pour tout ou partie de leur confenu,
des [exigences du présent..document. Pour les références datées, seule I'édition |citée

s'apq
s'ap

lique (y compris des'éventuels amendements).

ligue. Pour les références non datées, la derniére édition du document de référfence

IEC $0945:2002.Matériels et systemes de navigation et de radiocommunication maritinjes —

Spég

ifications‘générales — Méthodes d'essai et résultats exigibles

mari

im€s — Systéme mondial de navigation par satellite (GNSS)

ation

IEC 11 108 |(toutes les parties), Matériels et systemes de navigation et de radiocommunig

IEC 61162-1:2016, Matériels et systemes de navigation et de radiocommunication maritimes —
Interfaces numériques — Partie 1: Emetteur unique et récepteurs multiples

IEC 61162-2, Materiels et systémes de navigation et de radiocommunication maritimes —
Interfaces numériques — Partie 2: Emetteur unique et récepteurs multiples, transfert rapide de

donn

ées

IEC 61162-450:2018, Matériels et systemes de navigation et de radiocommunication
maritimes — Interfaces numériques — Partie 450: Emetteurs multiples et récepteurs multiples —
Interconnexion Ethernet
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IEC 61162-460, Materiels et systemes de navigation et de radiocommunication maritimes —
Interfaces numériques — Partie 460: Emetteurs multiples et récepteurs multiples —
Interconnexion Ethernet — Sdreté et sécurité

IEC 62288, Equipements et systémes de navigation et de radiocommunications maritimes —
Présentation des informations relatives a la navigation — Exigences générales, méthodes
d'essai et résultats exigibles

IEC 62388, Matériels et systémes de navigation et de radiocommunication maritimes —
Radars de bord — Exigences de performance, méthodes d'essai et résultats exigés

IEC (152923—1, Matériels et systémes de navigation et de radiocommunication maritinles —
Gestlon des alertes a la passerelle — Partie 1: Exigences d'exploitation et de fonctignnement,
méthpdes d'essai et résultats d'essai exigés

IEC 62923-2, Matériels et systemes de navigation et de radiocommunication maritimes —
Gestjon des alertes a la passerelle — Partie 2: Identifiants d'alerte et de,groupe et autres
caragtéristiques supplémentaires

Recgmmandation UIT-R M.493-14, Systeme d'appel sélectif numérique a utiliser daps le
service mobile maritime

Recdmmandation UIT-R M.541-10, Procédures d'exploitation des systémes d'appel sdlectif
numeérique a l'usage du service mobile maritime

Recdmmandation UIT-R M.825-3, Caractéristiques.d'un systeme de répondeurs fonctiomnant
avec|des techniques d'appel sélectif numérique~a utiliser dans les systemes de contréfe du
trafic maritime et d'identification navire-navire

Recdmmandation UIT-R M.1084-5:2012,;\Solutions intérimaires pour améliorer ['effidacité
d'utilisation de la bande 156-174 MHz par les stations du service mobile maritime

Recdmmandation UIT-R M.1371-6:2014, Caractéristiques  techniques d'un  systeme
d'ideptification automatique universel utilisant I'acces multiple par répartition dans le temps et
fonctjonnant dans la bande atfribuée aux services mobiles maritimes en ondes métriques

Recdmmandation UITET)O.153, Parametres fondamentaux pour la mesure de la qualilé de
foncfjonnement en termes d'erreur aux débits inférieurs au débit primaire

Résdqlution ,A694(17) de [I'OMI, Prescriptions générales applicables au magériel
radioglectrique’ de bord faisant partie du systeme mondial de détresse et de sécurité er] mer
et aulx aides électroniques a la navigation

Résolution MSC.43(64) de TOMI, telle que modifiée par Ta Résolution MSC.TT1(73),
Directives et criteres applicables aux systémes de comptes rendus de navires

Résolution MSC.74(69):1998 de I'OMI, Annexe 3, Recommandation sur les normes de
fonctionnement d'un systeme universel d'identification automatique (AlS)

Résolution MSC.302(87) de I'OMI, Recommandation sur les normes de performance pour la
gestion des alertes a la passerelle
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3 Termes, définitions et abréviations

3.1 Termes et définitions

Aucun terme n'est défini dans le présent document.

L'ISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

o |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

o |50
W \UTTITITT

3.2 | Termes abrégés

AlS
AIS-$ART

BAM
BIT
BITE
BT
COG
CompmState

alina
T

Automatic Identification System (systéme d'identification gutomatigue)

AIS Search And Rescue Transmitter (AlIS-émetteur de'recherche ¢t de
sauvetage)

Bridge Alert Management (gestion des alertes a/lajpasserelle)
Built-In Integrity Tests (essais d'intégrité intégrés)

Built-In Test Equipment (matériel d'essaj-intégré)
Bandwidth-Time (temps de bande passante)

Course Over Ground (route fond)

Communication State (état de.communication)

NOTE|1 L'état de communication est défini dans la Recommandation UIT-R M.1371. |l est utilisé pour indiquer si

I'AIS (tilise la structure de message AMRTAO ou AMRTI.

CRP Command-Response Rair (paire commande-réponse)

ECDI|S Electronic Chart Disptay and Information System (systéme de
visualisation des>cartes électroniques et d'information)

EPF$ Electronic Position-Fixing Systems (systémes électroniques de
détermination de la position)

EPIRB-AIS Emergency Positioning Indicting Radio Beacon AIS (systeme de
radiobalise de localisation des sinistres AlS)

ETA Estimated Time of Arrival (heure d'arrivée estimée)

EUT Equipment Under Test (équipement en essai)

AMRI[TAF acces multiple par répartition dans le temps a acceés fixe

MDMG modulation a déplacement minimal a filtre gaussien

HDG Heading (cap)

OMI Organisation Maritime Internationale

AMRTT acces multiple par repartition dans e temps incrementiel

Dispositif de groupe de dispositifs comprenant AIS-SART, EPIRB-AIS et MOB-AIS

localisation

LR Long-Range (longue distance)

MAC Medium Access Control (contrdle d'accés au support)

MD5 Message-Digest Algorithm 5 (algorithme de condensé de message
numéro 5)

MKD Minimum Keyboard and Display (dispositif a clavier et affichage
minimaux)

MMSI Maritime Mobile Service Identity (identité dans le service mobile
maritime)

MOB-AIS Man OverBoard AIS (AIS homme a la mer)
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NavStatus Navigational Status (état de navigation)

NOTE 2 L'état de navigation est défini dans la Recommandation UIT-R M.1371. Il s'agit d'informations qui
peuvent étre entrées par I'équipage pour indiquer si le navire est en route, au mouillage, etc.

NSS Nominal Start Slot (intervalle de temps de début nominal)

NTS Nominal Transmission Slot (Intervalle de temps d'émission nominal)

NUC Not Under Command (non manceuvrable)

PC Performance Check (contrdle de performance)

PER Packet Error Rate (taux d'erreur sur les paquets)

Pl Presentatiorninterface{interfacedeprésentatiom

PT Performance Test (essai de fonctionnement)

RAIM Receiver Autonomous Integrity Monitoring (surveillance autonome de
I'intégrité du récepteur)

AMR[TAA acces multiple par répartition dans le temps a accés.algatoire

RF radio frequency (radiofréquence)

ROT Rate Of Turn (vitesse angulaire de virage)

SI Selection Interval (intervalle de sélection)

SOG Speed Over Ground (vitesse fond)

AMRITAO acces multiple par répartition dans le temps auto-organisé

TUC temps universel coordonné

VDL VHF Data Link (liaison de dennées en ondes métriques)

ROS rapport d'ondes stationnaijres

Rx Récepteur

Tx Emetteur

4 [Exigences générales

4.1 Généralités
4.1.1 Vue d'ensemble

Les ¢xigences de‘VArticle 4 ne sont pas reprises dans les autres articles et sont vérifiéeg par
observation etexamen de preuves documentées. Il s'agit des exigences générales et
opérationnelles ‘applicables de I'lEC 60945, détaillées a I'Article 6, a I'Article 13, a I'Article 14
et a [[Article~15 de I'lEC 60945:2002.

Le fabrice doit déclarer gue ces exige satisfaites et dc all = enfation
pertinente. Les déclarations, la documentation et, le cas échéant, 'EUT doivent étre vérifiés
ou examinés.

Le fabricant doit également déclarer la composition de I'EUT et la catégorie de durabilité et de
résistance aux conditions d'environnement de chaque unité de I'EUT (voir I'lEC 60945).

4.1.2 Exigences générales

(A3/1.1) Le présent document spécifie les exigences relatives a I'AlS.

(A3/1.2) L'AIS doit améliorer la sécurité de la navigation en contribuant a l'efficacité de la
conduite des navires, de la protection de I'environnement et du fonctionnement des services
de trafic maritime (STM), en satisfaisant aux exigences de fonctionnement suivantes:
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e en mode navire-navire pour éviter les abordages;

e de maniére a permettre aux Etats cotiers d'obtenir des informations relatives & un navire
et son chargement; et

e comme un outil STM, c'est-a-dire navire-terre (gestion du trafic).
4.1.3 Capacités de I'AIS

(A3/1.3) L'AIS doit étre capable de fournir des informations relatives au navire a d'autres
navires et aux autorités compétentes, automatiquement et avec la précision et la fréquence
exigées, pour faciliter le suivi précis. La transmission des données doit étre assurée avec le
moinsdimplication possible du personnel et un niveau élevé de disponibilité

4.1.4 Exigences supplémentaires

(A3/1.4) L'installation, outre la satisfaction aux exigences des Reglements | des
radiocommunications, des Recommandations UIT-R applicables et des exigences générales
définjes dans la résolution A.694 (17), doit satisfaire aux normes e.” fonctionnement
suivgntes, indiquées dans les articles ci-apres.

4.1.5 Procédure d'arrét de I'émetteur
(M.1371-5/A2-2.13) Une procédure d'extinction automatigue’ de ['émetteur, avec| une

indic@tion, doit étre prévue pour le cas ou l'émetteur cantinuerait d'émettre pendant| plus
de 21s. Cette procédure ne doit pas étre pilotée par logiciel.

4.1.6 Assurance qualité

L'Administration doit exiger que les fabricants<disposent d'un systéme de contréle qualité
auditg par une autorité compétente, afin d'assurer la conformité continue aux conditions
d'homologation. Par ailleurs, I'"Administration peut utiliser des procédures de vérificatign du
proddiit final dans le cadre desquelles-lune autorité compétente vérifie la conformitg au
certificat d'homologation avant que le produit ne soit installé a bord des navires.

NOTE| La série ISO 9000, si applicabley satisfait a cette exigence.
4.2 | Modes de fonctionnement
(A3/3.1) Le systeme doit-étre capable de fonctionner dans un certain nombre de modes

1) up "mode autonome et continu" lors du fonctionnement dans toutes les zones.| Une
autorité compétente doit étre en mesure de basculer de/vers ce mode vers/depuis I'up des
odes suivants;

2) mode\"d'attribution” si le fonctionnement se fait dans une zone soumise a une auforité
cpmpeétente chargée de la surveillance du trafic, de sorte que l'intervalle de transmission
S{données et/ou les intervalles de temps peuvent étre définis a distance par |cette
aultorite;

3) un mode "d'interrogation” ou un mode commandé dans lequel le transfert de données a
lieu en réponse a une interrogation provenant d'un navire ou d'une autorité compétente.

L'AIS de Classe A doit étre en mesure de recevoir et de traiter les télécommandes de gestion
de voies ASN conformément aux dispositions des Recommandations UIT-R M.493, UIT-
R M.541 et UIT-R M.825 (voir I'Annexe C).

Un utilisateur doit pouvoir interrompre les transmissions. Une indication visuelle doit indiquer
que I'AIS de Classe A n'émet pas (mode silencieux). Dans ce mode, aucune réponse ne doit
étre apportée aux interrogations.

NOTE La Résolution A.917(22) de I'OMI indique qu'il convient que I'AIS soit toujours en fonctionnement lorsque
les navires se déplacent ou sont a l'ancre. Si le capitaine estime que le fonctionnement continu de I'AIS est
susceptible de compromettre la sQreté ou la sécurité de son navire, I'AIS peut étre mis hors tension.
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Manuels

Outre les exigences de I'Article 14 de I'lEC 60945:2002, les manuels doivent inclure:

4.4

Outre les exigences de I'Article 15 de I'|EC 60945:2002, le marquage doit inclure:

5

5.1

le type et les caractéristiques de tous les connecteurs externes (y compris la connexion de
pilote) présentés en 7.6;

les informations nécessaires a la mise en place correcte des antennes;
les exigences relatives a I'éclairage extérieur, selon le cas;

la description de chaque alerte qui peut étre déclenchée par I'AlS. La description doit
expliquer brievement les causes principales de chaque alerte, donner des
régcommandations aux utilisateurs quant aux incidences de lalerte sur la securige de
fgnctionnement du navire et indiquer les actions qui peuvent s'avérer nécessaires|pour
gctifier la condition d'alerte.

—

Marquage et identification

Igs caractéristiques de l'alimentation électrique a partir de laquelle)le matériel est densé
fgnctionner; et,

g cas échéant, la date a laquelle il est nécessaire de remplacer les batteries.
Autres exigences

Exigences en matiére d'environnement, d'alimentation, d'usage particulier et de
sécurité

L'AlY doit étre soumis a l'essai de conformité aux exigences en matiére d'environnemment,
d'alimentation, d'usage particulier et de securité de la Résolution A.694(17) de I'OMI |(voir
I'EC(60945). Les essais exigés, pour lesquels une méthode de mesurage répétable a été
définje, sont donnés a l'Article 11, a I'Afticle 12 et a I'Article 13. La déclaration de catégorie
selon I'Article 4 de I'|EC 60945:2002 _doit définir les essais pertinents a appliquer comme puit:

5.2

5.3

I matériel AIS déclaré pour-une installation protégée doit satisfaire aux exigencgs du
Thgbleau 3, colonne "Protége"”, de I'lEC 60945:2002;

Id matériel AIS exposé doit satisfaire aux exigences du Tableau 3, colonne "Exposq", de
I'|EC 60945:2002;

d matériel AIS (portatif doit satisfaire aux exigences du Tableau 3 de I'lEC 60945:2002,
cplonne "Protegé" ou "Exposé", selon le cas.

Affichage des informations

Selon le\.cas, I'AIS doit étre soumis a essai en fonction des exigences en matiéne de
prés

ntation des informations de I'lEC 62288 (voir 14.9.9).

Mise a jour des logiciels

L'AlIS doit offrir un moyen de mettre a jour les logiciels du matériel et d'afficher, a la demande,
la version logicielle applicable actuelle.

6

6.1

Exigences de fonctionnement

Composition

(A3/3.1) L'AIS doit étre composé des éléments suivants (voir I'Annexe A):

1)

un processeur de communication capable de fonctionner sur une plage de fréquences
maritimes, avec une méthode appropriée de sélection et de commutation de voies, venant
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2)

3)

6)
7)

(A3/3.2) L'AIS doit étre capable de:

1)
2)

3)
4)

6.2
6.2

L'Al§ doit étre équipé diun récepteur GNSS interne comme source TUC principale e
pour(les besoins de la~synchronisation et pour la position de repli, la route fond et la vi
fond,

NOTE|1 Le tempS/universel coordonné inclut une disposition de secondes intercalaires.

Le rdcepteursGNSS interne doit satisfaire aux exigences suivantes de I'lEC 61108 (toutg
parti¢s): ‘\precision de position, route fond/vitesse fond, acquisition, réacquisition, sens
du chepteur, plage dynamique RF, sensibilité aux brouillages, mise a jour de position, 1

A Source pour le temps-universel coordonné

a l'appui des applications courte (VHF) et longue (au-dela de VHF) portée. Pou
applications longue portée, I'AIS doit fournir une interface bidirectionnelle (voir 7.6.4);

au moins un émetteur, deux processus de réception AMRT et un processus de réce
ASN continu dédié réglé sur la voie 70;

r les

ption

un moyen de traitement des données d'un systeme électronique de détermination de la

position qui assure une résolution d'un dix millieme d'une minute d'arc et qui utilis
parametres WGS 84.

Une interface (voir 7.6.2) doit permettre d'entrer la position utilisée pour la navigation

e les

. Les

informations de position, si elles sont disponibles auprés d'un autre EPFS, doivent étre

utilisées uniquement en appoint, ce dont I'utilisateur doit étre informé (voir 6.10).

moyen de saisir automatiquement les données provenant d'autres capteurs satisfg
aux dispositions spécifiées en 6.5.1 point 2); un moyen, externe a I'AlS, de satisfa
cette exigence doit étre soumis a essai en fonction des exigences applicable
I''EC 60945.

isant
ire a
s de

moyen d'entrer et d'extraire des données manuellement. La possibilité d'entrxe et

dfextraction manuelles décrite en 6.11 doit étre démontrée en ‘slappuyant s
documentation du fabricant;

un moyen de détecter les erreurs des données transmises et regues (voir I'Article 7);
atériel d'essai intégré (BITE), tel que spécifié en 6.10.1.

dpnner des informations automatiquement et en continu a une autorité compétente e
altres navires, sans l'intervention du personnel navigant;

recevoir et traiter les informations provenant\d'autres sources, y compris celles
altorité compétente et des autres navires;

dpnner des informations de position ef\de manceuvre a un débit adapté afin de facili
ppursuite précise par une autorité compétente et d'autres navires (voir 6.5.2).

Temps et position

répondre le plus rapidement possible aux-appels a priorité élevée et relatifs a la sécufi

r la

D
~

igée
esse

s les
bilité

nises

en garde de detailllance, indications d'etat et fanion d'intégrite.

NOTE 2 L'Annexe 3 de la Résolution MSC.74(69):1998 de I'OMI exige que I'AIS dispose d'un moyen de
traitement des données provenant d'un systeme électronique de détermination de la position qui assure une
résolution d'un dix milliéme d'une minute d'arc et qui utilise les paramétres WGS 84 (voir 6.1).

Si le fabricant souhaite utiliser le GNSS interne comme source de position du navire, le
récepteur GNSS interne doit étre homologué conformément a I'lEC 61108 (toutes les parties)
dans les conditions de charge les plus élevées du processeur AlS, et les sentences DTM,
GNS, GBS et RMC doivent étre sorties sur un accés dédié.

Si la date et I'neure provenant du GNSS interne ne sont pas disponibles et que le
Message 4 ou le Message 11 est recu, 'unité doit utiliser la date et I'heure de ce message,

les

secondes devant étre ignorées.
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Source pour les comptes rendus de position AIS

2018

La source pour les comptes rendus de position peut varier en fonction des conditions

Spéci

fices en 6.10.2.5.

Si la position externe est indisponible, le récepteur GNSS interne peut étre utilisé comme
source pour les comptes rendus de position AIS.

Si le récepteur GNSS interne fonctionne comme une source pour les comptes rendus de
position AIS,

e U

g
n

e |g
d

Si d
corrg
comy

L'AIS

e Indication d'essal d'integrite Integre (BIIT) appropriee doit éetre presented sur
I'interface (voir 6.10.1),

inimaux (voir 6.11.1), et

fférentielles, au moins par évaluation du Message 17.

bs corrections DGNSS sont recues de plusieurs sources, (b convient d'utilise

te du nombre Z et de la santé de la station de référence DGNSS.

prov
régl
d'ém

doit étre capable de détecter le type spécifigue de dispositif électroniqu

déte;{]nination de la position en décodant lidentificateur d'émetteur de sentence

es du systéme électronique de détermination de la position. Les identifica
btteur décrits au Tableau 1 doivent étre pris en-charge.

Tableau 1 - Identificateur d'émetteur-pour la détection automatique du type
de systéme électronique de détermination de la position

s données de position doivent étre disponibles sur le dispositif a clavier-et affichage

récepteur GNSS interne doit étre en mesure de faire I'objet| de corredtions

r les

ctions DGNSS provenant de la station de référence DGNSS. 1a plus proche en ténant

B de
IEC

nant du détecteur externe. S'il est détecté, I'AIS doit automatiquement remplacqr les

teurs

Identificateur Valeur dans les Type de systéme électronique de détermination de|la
'émetteur IEC messages AlS position

GP 1 GPS

GL 2 GLONASS

GN 3 Solution combinée

LC 4 Loran C

IN 6 Systeme de navigation intégré

GA 8 Galileo

Autre 0 Non défini

6.3

(A3/4) Pour permettre a un utilisateur d'accéder,

Interface utilisateur

de sélectionner et d'afficher les

informations sur un systéeme distinct, I'AIS doit étre équipé d'une interface conforme a une
norme d'interface marine internationale.

Toutes les interfaces doivent étre assurées par l'intermédiaire de l'interface systéme décrite

en’.

6.4

(Voir

6 (appelée interface de présentation).

Identification

14.1)
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(A3/5) Pour les besoins de lidentification du navire et du message, le numéro MMSI
(Maritime Mobile Service Identity) approprié doit étre utilisé.

Un numéro MMSI par défaut "000000000" (lequel n'est pas un MMSI valide) doit étre attribué
a l'unité.

L'unité doit vérifier que le numéro MMSI programmé est compris entre 200000000
et 799999999 ou entre 982000000 et 987999999. Si ce n'est pas le cas, elle doit rejeter la
programmation et ne pas étre en mesure d'émettre. Toutefois, une réinitialisation a la valeur
par défaut "000000000" doit étre acceptée, mais I'unité ne doit pas étre capable d'émettre
avec ce numéro MMSI.

Pour|les besoins de l'identification du fabricant et du numéro de modéle du matériel; lunité
doit | contenir un code d'identification du fournisseur (voir I'UIT-R MA43%1-5:2014,
Mesdage 24B et Tableau 79A).

6.5 Informations

(Voir|14.3)

6.5.1 Informations fournies par I'AIS
(A3/4.1) Les informations fournies par I'AlS doivent inclure:

1) Ipformations statiques:

o| Numéro OMI (si disponible)
o| Indicatif d'appel et nom

o| Longueur et largeur

o| Type de navire

| Emplacement de I'antenne de .posSitionnement en service sur le navire (a I'arriere (de la
proue et a badbord ou tribord)

Les informations statiques et.Jé_numéro MMSI doivent étre enregistrés dans des dispositifs a
mémpire non volatile.

Outre¢ la dimension/référence de position du navire, I'AIS doit prendre en charge les
extensions de dimensjon du navire pour décrire les dimensions globales d'un bateau et de sa
remorque. Dans_Ce cas, les valeurs de dimension transmises dans le Message 5 sont égales
a la pomme deS_valeurs de référence de dimension du navire et des valeurs d'extensiqgn de
dimepsion. l'Annexe | donne des informations relatives a la mise en ceuvre des valeufs de
dimepsionétendues de la remorque.

2) Infermations dynamiques:

e Position du navire référencé par rapport aux parametres WGS 84 avec indication de
précision et état d'intégrité
e L'heure (TUC) et la date sont établies par le matériel de réception
e Route fond (COG)
e Vitesse fond (SOG)
e Cap
e Etat de navigation (non manceuvrable [NUC], a I'ancre, etc. — entrée manuelle)
e Vitesse angulaire de virage (si disponible)
3) Informations relatives au voyage:

e Tirant d'eau du navire
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e Chargement dangereux (type, comme exigé par une autorité compétente)
o Destination et heure d'arrivée estimée (ETA) (a la discrétion du capitaine)

4) Messages courts liés a la sécurité

Toutefois, les messages préconfigurés liés a la sécurité ("MAYDAY", "DISTRESS" et texte de
communication de détresse, par exemple) ne doivent pas étre fournis.

NOTE Le document COMSAR.1/Circ.46:2009 de I'OMI conseille de ne pas intégrer ces courts messages relatifs a
la sécurité dans un équipement AIS, car aucune infrastructure SAR ne permet de les gérer.

6.5.2 Intervalles entre les comptes rendus d'informations

(A3/8.2) Les différents types d'information ont des durées de validité différernitds et
nécegsitent donc un intervalle différent entre les comptes rendus.

Informations statiques: toutes les 6 min, lorsque les données ont.été amendées,
et a la demande.

Inforfnations dynamiques: en fonction de la modification de vitesse et de route, selon
le Tableau 2

Toutes les 3 min pour un, (message de diffusion longue
portée (voir 8.3).

Informations relatives au voyage: toutes les 6 min, lorsquée les données ont été amendées,
et a la demande

Mesgages liés a la sécurité: comme exigé
NOTE| Une sentence SSD ou VSD qui ne modifie pas les, données ne génére pas la transmission du Messade 5.

Tableau 2 - Intervalles entre les comptes rendus d'informations pour le mode autorjome

Type de navire Intervalle entre les comptes rendlus
Navile a I'ancre ou au mouillage et ne se déplacant pas a plus 3 min
de 3|nceuds
Navife a I'ancre ou au mouillage et se déplacant a plus de 3 nceuds 10 s
Navife dont la vitesse est cofmprise entre 0 et 14 nceuds (par défaut) 10 s
Navife dont la vitesse est comprise entre 0 et 14 nceuds et 31/3 s
charlgeant de route @
Navife dont la vitesse est comprise entre 714 et 23 nceuds 6 s
Navife dont lalvitesse est comprise entre 14 et 23 nceuds et 2 s
charjgeant de-route
Navite dont’la vitesse est supérieure a 23 nceuds 2 s
Naviredomttavitesse estsuperieure a 23 mevds et Tthangeantde 2 S
route
2 Indiquée par un changement de cap du navire.

(M.1371-5/A1-4.2.1) L'intervalle entre les comptes rendus doit diminuer a 2 s si la station
détermine qu'il s'agit du sémaphore.

Si le mode autonome exige un intervalle entre les comptes rendus plus court que le mode
d'attribution, I'AIS doit utiliser I'intervalle entre les comptes rendus en mode autonome.

Lors de I'émission sur une seule voie, l'intervalle entre les comptes rendus doit étre maintenu
en doublant le nombre d'émissions sur la voie active.
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Si NavStatus est "at anchor" (a l'ancre), "moored" (au mouillage), "aground" (échoué) ou
"undefined" (non défini) et que le navire se déplace a plus de 3 nceuds, I'ID BIIT 10 (voir le
Tableau 3) doit étre activé. L'intervalle entre les comptes rendus doit étre conforme au
Tableau 2.

Si NavStatus se déplace et que la vitesse fond (SOG) est inférieure a 1 nceud pendant plus
de 2 h, I'ID BIIT ID 10 doit étre généré.

6.5.3 Capacité de compte rendu du navire

(A3/6.2) Le systeme doit pouvoir traiter au moins 2 000 rapports par minute, afin de
répondre de maniere adéquate a tous les scénarios opérationnels envisagés.

ToutE‘ois, I'unité mobile AIS doit étre capable de traiter tous les messages sur_la<liaisqn de
donnges en ondes métriques.

6.6 | Journal des événements

(Voir[14.4)

(A3/4.3) Un mécanisme de sécurité doit étre prévu pour détecterla désactivation de I'AIS et
éviter toute modification non autorisée des entrées ou des dannées transmises. Pour asgurer
la prptection contre la divulgation non autorisée des données, les lignes directrices de |'OMI
(Résplution MSC.43(64)) doivent étre suivies.

Des |moyens doivent étre prévus pour consignér automatiquement toutes les périodes
pendant lesquelles l'installation AIS n'émet pas de~comptes rendus de position pendant] plus
de 1% min selon l'intervalle entre les comptes™rendus exigé indiqué au Tableau 2 (lofsque
I'AIS| est hors tension, en mode silencieux@u s'il n'émet pas pour d'autres raisons| par
exemple).

Les 10 derniéres périodes de non-fonetionnement du matériel pendant plus de 15 min ddivent
étre pnregistrées en temps universel coordonné, la durée devant I'étre dans un journal des
événgments non volatile. Les données enregistrées doivent s'afficher sur le MKD et|a la
demgnde a l'aide de la séenhtence TRL. L'utilisateur ne doit pas pouvoir modifief les
informations enregistrées dans le journal des événements.

La transmission des_comptes rendus de position en réponse a une interrogation ne doif pas
étre itilisée commelindicateur de fonctionnement.

Un njatériel gquitn'émet pas de compte rendu de position et de données statiques de mahiére
autonome doit’étre considéré comme ne fonctionnant pas.

6.7 Période d'initialisation admissible

(Voir 14.6)

(A3/7) L'installation doit étre opérationnelle dans les 2 min qui suivent sa mise en marche.

NOTE Les capteurs utilisés avec I'AIS satisfont aux exigences de leurs normes de produit respectives
(I''EC 61108-1 pour le GPS qui permet 30 min de fonctionnement en I'absence d'éphéméride valide ou I'lEC 61108-
2 pour le GLONASS, par exemple).

6.8 Alimentation électrique

(A3/8) L'AIS et les capteurs associés doivent étre alimentés a partir de la source principale
d'énergie électrique du navire. En outre, I'AIS et les capteurs associés doivent pouvoir
fonctionner a I'aide d'une autre source d'énergie électrique.
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6.9 Caractéristiques techniques

(Voir 14.7)

(A3/9) Les caractéristiques techniques de I'AIS, comme la puissance de sortie variable de
I'émetteur, les fréquences de fonctionnement (dédiées au niveau international ou
sélectionnées au niveau régional), la modulation et le systéme d'antenne, doivent satisfaire
aux Recommandations UIT-R appropriées.

De plus, il doit exister un réglage basse puissance de 1 W automatiquement adopté si le
navire est un "navire-citerne" et que NavStatus est défini sur "moored" (au mouillage) et ne se
déplace pas a plus de 3 nceuds. Il s'agit de faciliter le fonctionnement basse puissancg lors
du chargement et du déchargement.

L'utilisateur doit étre informé du fonctionnement du réglage basse puissance et-de la sortie
des gentences TXT appropriées adressées a la PI.

6.10| Alertes et indications, procédures de repli

(Voir[14.8)

6.101 Matériel d'essai intégré
6.10[1.1 Généralités

L'Al] doit étre équipé d'un BIIT pour mettre en ceuyre le matériel d'essai intégré. Ces epsais
doivent étre réalisés en continu ou a intervalles appropriés en méme temps que les fongtions
normialisées du matériel. Ces essais doivent éire‘réalisés a chaque mise a jour du logiciel
(voir [5.3).

Si une défaillance ou un dysfonctionnement est détecté et susceptible de porter atteinje de
manigre significative a l'intégrité de FAIS ou d'arréter son fonctionnement, une alert¢ est
déclgnchée.

NOTE| L'expression "L'ID BIIT xx estlactivé" dans les paragraphes d'essai signifie que I'EUT passe a I'étdt actif
approprié. L'expression "L'ID BIIT(xx,est désactivé" dans les paragraphes d'essai signifie que I'EUT passe g I'état
inactiflapproprié lorsque la condition”d'alerte est rectifiée.

6.10[1.2 Surveillance-des fonctions et de l'intégrité

Si urje défaillancé.est détectée dans au moins l'une des fonctions ou données suivantgs, le
systgme doit réagir conformément au Tableau 3.
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Tableau 3 — Conditions exigées pour BIIT et réaction du systéme a la condition détectée

-171 -

ID BIIT Texte descriptif Réaction du systéme a la condition détectée
14 Dispositif de localisation actif Poursuivre le fonctionnement
6 Défaillance générale Arréter I'émission
1 Dysfonctionnement de I'émetteur Arréter I'émission
3 Dysfonctionnement de la voie 1 du Arréter I'émission sur la voie concernée
récepteur
4 Dysfonctionnement de la voie 2 du Arréter I'émission sur la voie concernée
récepteur
26 Aucun capteur de position en service Poursuivre le fonctionnement (voir le Tableau.7}
priorité 7 et la valeur d'horodatage 63)
2 Limite ROS de I'antenne VHF dépassée Poursuivre le fonctionnement
5 Dysfonctionnement de la voie 70 du Poursuivre le fonctionnement
récepteur
7 Sync TUC non valide Poursuivre le fonctionnement enldtilisant une
synchronisation indirecte ou de sémaphore
9 Désadaptation de position GNSS Poursuivre le fonctionngment
interne/externe
10 NavStatus incorrect Poursuivre le fopctionnement
11 Décalage de capteur de cap Poursuivre lg.fonctionnement
25 EPFS externe perdu Poursuiyfe le’fonctionnement (voir le Tableau 7)
29 Aucune information SOG valide Poursuijvre le fonctionnement en utilisant les donnjées
par défaut
30 Aucune information COG valide Poursuivre le fonctionnement en utilisant les données
par défaut
32 Cap perdu/non valide Poursuivre le fonctionnement en utilisant les données
par défaut?
35 Aucune information ROT valide Poursuivre le fonctionnement en utilisant les données
par défaut?
8 Connexion au MKD perdug¢ Poursuivre le fonctionnement avec I'ETTD défini
sur 1P
a8 dila configuration le permet.
b dpplicable si le MKD est.le\seul affichage.
ID BIIT 1 doit étfe-activeé si:
o [l'Intégrité.de la liaison de données en ondes métriques est dégradée par un comportement
incorrect de I'émetteur (si la procédure d'arrét de I'émetteur a commenceé, par exemplg);
o ['Unité ne peut pas émettre pour des raisons techniques ou si le MMSI est absent oy non

valide.

L'ID BIT 11 doit étre activé si la vitesse fond est supérieure a 5 nceuds et que la différence
entre COG et HDT est supérieure a 45° pendant 5 min.

L'ID BIT 14 doit étre activé si un dispositif de localisation actif est regu, et doit étre désactivé
si tous les dispositifs de localisation actifs ont été retirés de la liste cible. Si I'ID BIIT 14 et
I'alerte connexe sont actifs, ils ne doivent pas étre réactivés (c'est-a-dire ne pas partir du
principe que I'état est "Active, unacknowledged" [Actif, non acquitté]) a la suite de la réception
d'un autre dispositif de localisation actif.

L'opérateur doit avoir la possibilité d'activer ou de désactiver la fonction d'alerte "AIS location
devices" (dispositifs de localisation AIS"). Il convient que le réglage par défaut soit "enabled"
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(activé). Si la fonction d'alerte est "désactivée", le matériel ne doit pas émettre d'alerte
ID BIIT 14 (I'alerte reste a I'état "normal").

L'AIS doit déclencher les alertes en fonction des conditions détectées par le BITE (voir
le Tableau 4). La classification, le traitement, la présentation et la consignation des alertes
doivent satisfaire aux exigences de I'lEC 62923-1.

Tableau 4 - Classification des alertes exigées

Instance d'alerte BAM exigée
Identifiant Fexte-detaterte nformations—stuppiémentaires Prio Cat Eseat B BIIT
d'algrte (1" ALF) (2¢ ALF)
3108 Dispositif de Vérifier les cibles AIS w B w 14
localisation
3062 Défaut général Vérifier le matériel AIS w B w 6
3008 Défaut de I'émetteur- | Pas de transmission, vérifier I'AIS w B w 1
récepteur . o
Pas de réception, vérifier I'AIS w B w 3,
3015 Position perdue Position du navire non transmise w B w 26
3116 Radio altérée Couverture réduite (ROS d'antenne) C B - 2
Voie 1 inopérante, vérifier I'AIS C B - 3
Voie 2 inopérante, vérifier I'AIS C B - 4
ASN inopérant C B - 5
3113 Sync en repli Vérifier I'AIS pour la synchfonisation C B - 7
TUC
3003 EPFS ext perdu Vérifier le capteur,de position externe C - 25
3119 Route fond Route fond non<transmise C - 30
manquante
Vitesse fond Vitesse fond non transmise C B - 29
manquante
Cap manquant Cap non transmis B - 32
Vitesse angulaire de Vitesse angulaire de virage non B - 35
virage manquante transmise
3013 GNSS douteux Désadaptation de position GNSS C B - 9
int/ext
Cap douteux La différence avec la route fond C B - 11
dépasse la limite
3019 NavStatus erroné Vérifier le réglage NavStatus B - 10
3009 MKD perdu Ne peut pas afficher les messages liés B - 8
a la sécurité

Il n’est pas nécessaire que I'une quelconque des alertes exigées par le présent document
mette en ceuvre I'état "Rectifiée, non acquittée (U)".

I'AIS, les fonctions
relatives a cette

Si, a l'installation, les capteurs
correspondantes du matériel ne
fonctionnalité désengagée:

suivants ne sont pas reliés a
doivent pas déclencher d'alertes

e EPFS externe perdu;
e cap perdu/non valide;

e aucune information ROT valide.
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6.10.1.3 Traduction existante des alertes

L'AIS doit offrir une fonction de traduction des alertes BAM en états d'alarme ALR existants et
sortir les alertes traduites par I'intermédiaire de la Pl a I'aide d'une sentence ALR. La fonction
d'acquittement externe des alertes traduites a l'aide de la sentence ACK doit également étre
fournie.

L'ID BIIT décrit au Tableau 4 doit étre utilisé comme numéro d'alarme unique de la sentence
ALR, et le texte de la colonne "Texte descriptif* (Tableau 3) doit étre utilisé pour renseigner le
champ textuel de description d'alarme dans la sentence ALR, précédé des caractéres "AIS: "
espace incluse.

La sentence ALR doit étre sortie par l'intermédiaire de la Pl dés l'occurrence d'une-alerte
active, puis répétée toutes les 30 s tant que I'alerte n'est pas rectifiée.

Si toutes les alertes sont a |'état normal, une sentence) ALR |[vide
($AIALR,,,V,V,*hh<CR><LF>) doit étre générée a 1 min d'intervalle.

Le Tableau 5 décrit le mapping a utiliser dans la traduction des étatsd'alerte.

Tableau 5 — Mapping entre les états d'alerte BAM et les états d'alerte ALR

Priorité de I'alerte Etat d'alerte BAM Etat d'alerte ALR
BAM Etat Description Fanions? Description
Avertissement N Normal V.,V Inactive, non acquittée
A Active AA Active, acquittée
Mise|en garde ou N Normal YA Inactive, non acquittée
Alerte \% Active, non acquittée AV Active, non acquittée
S Active, silencieuse AA Jusqu'a la fin de la période dqe
silence®
A Active, acquittée AA Active, acquittée
O Responsabilité transférée AA Active, acquittée
uc Rectifiée, non acquittée V.,V Inactive, non acquittée®
a8 Hanions d'état d'alerte ALR dans I'ordre d'apparition dans la sentence ALR (le premier est la conditign, le
second I'état d'acquittement).
b A rlissue de la périgde de silence, I'état d'alerte passe a "Active, non acquittée".
¢ Aucune des algrtes exigées par le présent document ne doit utiliser I'état d'alerte "Rectifiée, non acquitt¢e".

L'Anrrexe D décrit les caractéristiques du traitement des alertes ALR/ACK existantes.

6.10.1.4 Sortie de relais d'alarme

Un contact de relais sans terre normalement fermé (NC) doit étre fourni comme méthode
simple et indépendante de déclenchement d'une alerte externe.

Le relais d'alarme doit étre "actif" en cas de coupure d'alimentation.

Le relais d'alarme doit étre activé si une alerte est a I'état "V", "Active, non acquittée". Le
relais d'alarme doit étre désactivé dans tous les autres états d'alerte.
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6.10.2 Messages d'état

6.10.2.1 Généralités

En cas de modification importante du fonctionnement du systéme, mais si le fonctionnement
général n'est pas affecté, une indication est initiée. Une sentence TXT est utilisée pour
indiquer si ce type de modification importante s'est produit dans le systéme.

6.10.2.2 Utilisation du formateur TXT

Les messages d'état doivent étre des sentences "$AITXT" satisfaisant aux exigences de
I''EC 84462-1—surtacces—de—sortie—detinterface deprésentation—Les messages—d'état
n'act|/vent pas le relais d'alarme et n'exigent pas d'acquittement.

Les paramétres de ce formateur de sentence, qui doivent étre conformes au Tableau 6,| sont
les spivants:

[e

o n
L'éta
$xxA
6.10.

La s
appr

Lap
limite
comr

6.10.

Les i

entifiant de texte, et

essage textuel.

1Q, TXT.

2.3 Parameétres de gestion des voies modifiés

entence TXT, Identifiant de texte 036, doit étre )suivie de la ou des sentences
bpriées pour signaler les conditions AIS concernges.

hire de sentences TXT/ACA doit étre transmise une seule fois lors du croisemen
s de la région, lorsque les parameétres utilisés sont modifiés par une nou
nande.

2.4 Surveillance de I'état des données de capteur

hdications doivent étre données et le systéme doit réagir comme indiqué au Tableau

I du capteur en cours doit pouvoir étre surveillé au moyen(d'une sentence de requéte

ACA

des
velle
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Tableau 6 - Indications d'état de capteur signalées
a lI'aide du formateur de sentence TXT

Message textuel

Identifiant de

Réaction du systéeme

texte
AlIS: DGNSS externe en service 021 Poursuivre le fonctionnement
AlIS: GNSS externe en service 022 Poursuivre le fonctionnement
AIS: DGNSS interne en service (balise) 023 Poursuivre le fonctionnement
AlIS: DGNSS interne en service (Message 17) 024 Poursuivre le fonctionnement
AlS: GNSS interne en service 0258 Poursuivre le fonctionnement
AIS: BOG/COG externes en service 027 Poursuivre le fonctionnenient
AlIS: BOG/COG internes en service 028 Poursuivre le fonctionnément
AlS: [Cap valide 031 Poursuivre le fonctionnement
AIS: |ndicateur de vitesse angulaire de virage en 033 Poursuivre le fonctionnement
servige
AIS: Autre source ROT en service 034 Poursuyivre' le fonctionnement
AIS: Paramétres de gestion des voies modifiés 036 Poursuivre le fonctionnement
AlS: Mode actif basse puissance — navire-citerne 037 Poursuivre le fonctionnement
AIS: Mode inactif basse puissance — navire- 038 Poursuivre le fonctionnement
citerrje
AIS: Fonctionnement en mode d'attribution par le 040 Poursuivre le fonctionnement
Messiage 16 provenant de la station de
base|00MIDXXXX
AIS: Fonctionnement en mode de gestion de la 041 Poursuivre le fonctionnement
liaisojn de données par le Message 20 provenant
de laJdes station(s) de base 00MIDXXXX]...]
AIS: Fonctionnement en mode de gestion des 042 Poursuivre le fonctionnement
voies| par le Message 22 provenant de la station
de bdse 00MIDXXXX sur les voies YYYY et ZZZZ
AIS: Fonctionnement en mode d'attribution\de 043 Poursuivre le fonctionnement
groupe par le Message 23 provenant de'la station
de bgse 00OMIDXXXX
AIS: Renvoyé aux fonctionnements-par défaut 044 Poursuivre le fonctionnement
6.102.5 Conditions de repli du capteur de position
Les priorités_et-données du compte rendu de position concerné doivent étre conformes

au Tableau A,
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Tableau 7 — Conditions de repli du capteur de position

2018

Données concernées dans le
Message 1, 2, 3 =
Priorité Etat du capteur de position Fanion
régiiion Horoda | Fanion Position
P o tage RAIM | Latitude/Longitude
position
1 DGNSS externe en service (corrigé) @ 1 UTC-s 1/0* |Lat/Lon (externe)
2 DGNSS interne en service (corrigé; 1 UTC-s 1/0* |Lat/Lon (interne)
I‘V‘IUOOGHU 17)
3 DGNSS interne en service (corrigé; balise) P 1 UTC-s 1/0* Lat/Lon (interng)
4 GNSS externe en service (non corrigé) @ 0 UTC-s 1/0* |Lat/Lon_ ‘(externg)
5 GNSS interne en service (non corrigé) 0 UTC-s 1/0* |Lat/llon™ (interng)
6 Source de position externe autre que le GNSS 0 UTC-s 0 Lat/lon (externd)
7 Position de navigation a I'estime (a partir de 0 62 0 Lat/Lon (navigdtion
I'EPFS externe en service) a l'estime)
Entrée de position manuelle (a partir de 61 Lat/Lon (manugl)
I'EPFS externe en service)
Pas de position 63 non
disponible = 91/181
a8 Applicable dans toutes les configurations (exigence minimale). VVoirégalement 7.6.5.4.1.
b Applicable uniquement si (éventuellement) un récepteur delsignaux de balise interne est fourni. Si RAIM
d{sponible "1"; sinon, valeur par défaut "0".

L'AIS
plus
sour(
bas)

doit &tre utilisée pour le compte rendu.

Si la
valid

diffé:l‘ence entre les deux positions est supérieure a 100 m + la distance entre les

ante

Si la

rendy de position avec I'horodatage défini sur 60.

A lis

doit automatiquement sélectionner lasource de position avec la priorité disponik

e de position a la priorité disponible'la plus élevée au bout de 5 s (basculement vg
ou de 30 s (basculement vers le-haut). Pendant cette période, la derniére position V

source de position externe est utilisée et que les positions externe et interne
bs, ces dernieres doivent étre comparées une fois par minute et une alerte générée

nes GNSS, pendant 15 min.

position valide n'est pas horodatée (horodatage non disponible = 60), émettre le co

sue 'd’'un passage d'un état a un autre, un nouveau Message 5 doit étre immédiate

émis

le la

Elevée. Si les données disponibles changent, I'AIS doit automatiquement basculer vers la

rs le
alide

sont
si la
deux

mpte

ment

si.fe point de référence correspondant a la position indiquée dans le compte rer]

du a

changé. Une sentence "TXT" telle que décrite au Tableau 6 doit alors étre envoyée a
I'interface de présentation.

Si la RAIM est disponible (indiquée par une sentence GBS valide ou des informations
équivalentes), le fanion de précision de position doit étre évalué a I'aide du Tableau 8.
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Tableau 8 — Utilisation du fanion de précision (PA)

Etat de précision provenant de la RAIM Fanion Etat de Valeur obtenue du fanion de
(pour 95 % des déterminations de RAIM correction précision de position (PA)
position) différentielle
Aucun processus RAIM disponible 0 Inconnu 0 = faible (> 10 m)
Aucun processus RAIM disponible 0 Non corrigé 0 = faible (> 10 m)
L'erreur attendue est < 10 m 1 1 =¢élevé (<10 m)
L'erreur attendue est > 10 m 1 0 = faible (> 10 m)
Aucun nracessus RAIM disponible 0 Corrigé 4 = AlovA (o 40 o
T T z T AT LA ALY
L'erreur attendue est < 10 m 1 1 =élevé (£10am)
L'erreur attendue est > 10 m 1 0 = faible (> 10.m)
Le rdcepteur GNSS connecté indique la disponibilité d'un processus RAIM par une senlence
GBSj|valide de I'lEC 61162-1. Dans ce cas, le fanion RAIM doit étre défini sur "1". Le selil de
précision de position pour I'évaluation des informations RAIM est dé€)>10 m. L'erreur attejndue
RAIM est calculée en s'appuyant sur les paramétres GBS "expected error in latitude" (drreur
de Ialnitude prévue) et "expected error in longitude" (erreur de longitude prévue) a l'aide de la
formdile suivante:
. . 2 . . 2
Expected RAIM error = \/(expected error in Iatltude) +(expected error in Iongltude)
L'ind|cateur de mode des sentences de positioncde I'lEC 61162-1 regcu du capteur de position
conngcté indique I'état de correction.
6.10)2.6 Conditions de repli du capteur SOG/COG
Les informations SOG/COG provenant du récepteur GNSS interne doivent étre utilisées|si ce
récepteur GNSS interne fait office” de source de position. Il s'agit d'éviter la transmigsion
d'infqrmations référencées par.fapport a différents points sur le navire.
6.102.7 Conditions de repli du capteur ROT
L'Al§ doit automatiquement sélectionner la source ROT avec la priorité disponible la| plus

élevé

Les ¢

e (voir le Tableau 9).

onnées\ROT ne doivent pas étre déduites des informations COG.
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Tableau 9 — Conditions de repli du capteur ROT

Données concernées dans le
Message 1, 2, 3 >

Priorité Etat du capteur de position Contenu du champ ROT
1 Indicateur de vitesse angulaire de 0 +126 = virage a droite jusqu'a 708°/min ou plus;
virage en service 2 0...-126 = virage a gauche jusqu'a 708°/min ou plus.
Les valeurs comprises entre 0° et 708°/min doivent étre codées
par
ROT, s =4,733 \/(ROTcapteur)Wmin
ou ROT estTa vitesse angulaire de virage entrée par

. ) capteur - .
I'indicateur de vitesse angulaire externe (TI).

Les valeurs d'au moins 709°/min doivent étre raccourcies

a 708°/min.
2 Autre source ROT en service P +127 = virage a droite a plus de 5°/30 s (aueun_T| disponibl¢)
-127 = virage a gauche a plus de 5°/30 s'(aucun Tl disponible)
3 Aucune information ROT valide -128 (80 hex) indique qu'aucune infgrmation de virage n'es
disponible disponible (valeur par défaut)

rldicateur de vitesse angulaire de virage selon I'OMI| A.526(13); déterminé panl'identificateur d'émetteur| Voir
jalement 7.6.5.4.1.

[0Y

Q

est-a-dire reposant sur les informations HDG.

6.11| Affichage, entrée et sortie

(Voir|14.9)

6.11/1 Dispositif a clavier et affichage minimaux (MKD)

Le MKD est un élément essentiel de I!AIS, et il peut étre éloigné. Si le MKD est éloigné| une

installation doit permettre d'assurer lintégrité de la liaison a I'aide d'une sentence HBT.

Le présent document décrit.la combinaison émetteur-récepteur AIS/MKD. Seuleqd les
comilinaisons soumises a essai de répondeurs spécifiques et de MKD éloignés ou integrés

spécffiques satisfont aux.exigences du présent document.

Le MKD est un disposijtif d'affichage et de saisie manuelle assurant les fonctions ci-dessqus.

Shisie mandelle des données relatives au voyage et des données statiques relativgs au
npvire, commande I'AIS et sélection des données. La méthode de saisie des données
re¢latives-a I'état de navigation et au voyage doit étre aisément disponible a I'opérateyr. La
sfation AlS de classe A ne doit pas pouvoir saisir I'état de navigation 14. Tous les autres
éfats”de navigation doivent pouvoir étre saisis, y compris ceux qui sont indéfinE ou
réservés a un usage ultérieur. Si aucune définition unique n'est associée a la valeur, cette
derniére doit au moins s'afficher sur le MKD.

Une indication doit étre fournie au niveau du MKD si toutes les valeurs de dimension sont
définies sur zéro.

Le MKD doit donner des recommandations a |l'utilisateur pour définir les valeurs
d'extension de dimension lorsque NavStatus est défini sur 12. Le MKD doit donner des
recommandations a l'utilisateur pour définir NavStatus sur une valeur autre que 12 lorsque
toutes les valeurs d'extension de dimension sont définies sur zéro et NavStatus sur 12.

Toutes les valeurs (de 0 a 255) du navire et du type de chargement doivent étre
accessibles par l'intermédiaire du MKD. Si aucune définition n'est associée a la valeur,
cette derniére doit au moins s'afficher sur le MKD.

Saisie et initiation de la transmission de messages liés a la sécurité et éventuellement des
messages textuels. Si la station destinataire d'un message indique qu'elle ne peut pas
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afficher le message (fanion ETTD), le MKD doit indiquer que le message peut ne pas
s'afficher au niveau du destinataire. Le MKD ne doit pas accepter la saisie de plus de
caractéres qui ne peuvent étre transmis dans un message a 3 intervalles.

Affichage des données statiques, dynamiques et relatives au voyage transmises au
navire.

Affichage d'au moins 200 cibles.

Affichage d'au moins trois (3) lignes de données cibles. Chaque ligne affiche au moins le
nom de la station, la durée écoulée, le relévement, la plage du dernier compte rendu de
position regu. Le défilement horizontal du relévement et de la durée écoulée ne peut pas

étre utilisé. Le titre des données d'affichage doit étre visible.

fichage des informations de statut et des informations d'alerte selon 'OMI MSC.302

fichage de tous les paramétres de configuration sans nécessité de saisir<un"m
ppsse.

Tous| les caractéres doivent s'afficher, a I'exception des signes @.de fin (vo
Tablg¢au 47 de I'UIT-R M.1371-5:2014).

Par défaut, la liste cible est triée automatiquement dans I'ordre croissant. Tous les dispg
de localisation actifs doivent s'afficher dans I'ordre croissant au-déssus des autres cibles

87).
bt de

ir le

sitifs

La valeur de délai d'expiration de I'affichage cible, autre que“les dispositifs de localisation,

doit ¢tre de 7 min. Pour le dispositif de localisation actif, cette valeur doit étre de 18 mi
délaild'expiration pour le stockage des données cibles _statiques doit étre de 18 min.

Il pelit étre possible de filtrer la présentation des>cibles AIS (par plage cible, CPA/TCRP
clasge de cible AIS A/B, AIS AtoN, etc.). Si uncfiltrage ou regroupement supplémentair,
pris en charge, il convient que le fabricant_documente cette fonctionnalité en option.
matériel d'affichage fournit des installatiohs permettant de calculer CPA/TCPA, il con
qu'elles satisfassent aux articles correspondants de I'lEC 62388. Si un filtre est appliq
doit $'agir d'une indication claire et permanente ou définitive pour 'application, selon leg|
Les ¢griteres de filtrage utilisés doivent étre aisément disponibles a I'utilisateur (c'est-a-d
plage, CPA/TCPA, la classe).

Les gibles AIS individuelles ne doivent pas pouvoir étre retirées de la présentation.

n. Le

A ou
e est
Si le
vient
ue, il
cas.
re la

Les dispositifs de localisation actifs doivent s'afficher en haut de la liste cible. Il convienf que
les ejssais (y compris;les essais d'homologation) d'un dispositif de localisation ne s'affi¢chent
pas hi n'apparaiSsent sur l'interface de présentation pendant le fonctionnement nofmal.
Toutefois, il capvient que I'AIS ait la possibilité d'afficher et de faire apparaitre les dispgsitifs
de Iqcalisation) sur la Pl en mode essai pendant les essais périodiques des dispositifs de
local(satiofiiinstallés sur les navires.
Les Ldispositifs de localisation actifs et d'esss bleau 10
au Tableau 12.
Tableau 10 - Identification des dispositifs de localisation actifs
AIS-SART MOB-AIS EPIRB-AIS

Plage d'identités 970010000 & 970999999 | 972010000 & 972999999 | 974010000 & 974999999

NavStatus du Message 1 14 14 14

Nom dans la liste cible AIS SART MOB AIS EPIRB AIS

ID BIIT 14 14 14
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Tableau 11 — Identification des dispositifs de localisation en mode d'essai

AIS-SART MOB-AIS EPIRB-AIS
Plage d'identités 970010000 a 970999999 972010000 a 972999999 974010000 a 974999999
NavStatus du Message 1 15 15 15
Nom dans la liste cible SART TEST MOB TEST EPIRB TEST

Tableau 12 - Identification des dispositifs de localisation pour I'essai d'"homologation

AIS-SART

MOB-AIS

EPIRB-AIS

Plagg d'identités

970000000 a 970009999

972000000 a 972009999

974000000 a,974009999

Nav$tatus et le nom du Message 1 sont identiques a ceux du Tableau 10 et du Tableau 11.

Le fanion ETTD (voir la Recommandation UIT-R M.1371-5/A8-3.3) doit uniquement étre défini
sur "I" s'il n'existe aucun moyen d'afficher les messages textuels regus< Le matériel externe
indighe la disponibilité d'une fonctionnalité MKD éloignée par une-sentence HBT envoyée
toutefs les 30 s. Si une sentence SSD est appliquée, il convient d'évaluer le champ ETTD|avec
la septence HBT pour déterminer si le matériel externe peut afficher les messages textuels.

Le Tableau 13 décrit les messages ou les informations cibles déduites des messages

qu'il ponvient d'afficher sur le MKD.

egus
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Tableau 13 — Affichage de message sur le MKD

Type de message

Contenu informatif

Remarque

Tous les messages
ci-dessous

MMSI

Message 1, 2, 3

Compte rendu de
position

Position (Lat, Lon, Plage, Relévement)

Temps, en minutes, depuis la réception du dernier
compte rendu de position (0-19)

Le nom du dispositif de localisation doit s'afficher
selon le Tableau 10, le Tableau 11 et le
Tableau 12, selon le cas, suivi du MMSI.

Dans l'affichage graphique par
position

Fanion PA, RAIM, horodatage, description de la
qualité de position déduits du Tableau 14

Etat de navigation

Messjage 5

Donnjées statiques

Nom du navire

Messjage 4

Compte rendu de
statign de base

Position (Lat, Lon, Plage, Relevement)

Temps, en minutes, depuis la réception du dernier
compte rendu de position

Le nom doit indiquer "BS:MMSI", sauf s'il est
déduit d'un Message 24a

Fanion PA, RAIM, description de la qualité de
position déduits du Tableau 14

Dans l'affichage graphique par
position-Peut étre filtré (et le filt
indiqué)

age

Messjage 9

Compte rendu de
position d'un aéronef
de recherche et de

Position (Lat, Lon, Plage, Reléevement, Altitude)

Temps, en minutes, depuis la réception du dernier
compte rendu de position

Le nom doit indiquer "SAR:MMSJ}’; sauf s'il est

Dans l'affichage graphique par
position. Il convient que la plage
I'aéronef de recherche et de
sauvetage soit déterminée par c4
bidimensionnel. Peut étre filtré (4

lcul
tle

sauvetage : diaé
9 déduit d'un Message 24a ou‘d'uh Message 5 filtrage indiqué)

Fanion PA, RAIM, horodatage, description de la
qualité de position déduits du Tableau 14

Message 11 Il convient que le résultat de I'essai de Il convient que l'indication du résjltat
communication s'affiche. soit automatiquement suppriméelau

bout de 30 s au plus tard

Messlage 12, 14 Contenu du texte

Messjages liés a la

sécufité

Messlage 18, 19 Position (Lat, Lon, Plage, Relévement) Dans l'affichage graphique par

Temps, en minutes, depuis la réception du dernier
compte rendu de position

Fanion PA, RAIM, horodatage, description de la
qualité de position déduits du Tableau 14

position.

Peut étre filtré (et le filtrage indiq

ué)

Messlage 19, 24a

Nom du navire

Compte rendu de
position et statique
de classe B

Message 21

Compte rendu d'aide
a la navigation

Nom des aides a la navigation

Temps, en minutes, depuis la réception du dernier
compte rendu de position

Position (Lat, Lon, Plage, Relevement)

Fanion PA, RAIM, horodatage, description de la
qualité de position déduits du Tableau 14

Fanion de position de repos
Type d'AtoN (UIT-R M.1371-5 Tableau 74)

Fanion d'aide a la navigation virtuel

Nom plus indication qu'il s'agit d'une

aide a la navigation

Dans l'affichage graphique par
position

Peut étre filtré (et le filtrage indiqué)
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Tableau 14 — Qualité de position

Description Critére

Pas de position Latitude = 91° ou longitude = 181° ou horodatage = 63

Position manuelle Horodatage = 61

Position de navigation a I'estime Horodatage = 62

Position périmée > 200 m Distance prévue (par rapport a la vitesse fond et au temps
écoulé) > 200 m

Position > 10 m PA=0etRAIM=0

Positfomavec RAIM S TOm PA—O0etRAMNM—

Positjlon < 10 m PA=1etRAIM=0

Positlon avec RAIM < 10 m PA =1et RAIM =1

Positjon valide sans horodatage Horodatage = 60

NOTE Des informations détaillées relatives a la qualité de position sont présentées dans une sous-page.

6.11)2 Essai de communication

L'Al doit avoir les moyens de soumettre a essai la communi¢ation sur la liaison de données
en opdes métriques, en émettant un Message 10 et en wérifiant la réponse de la sfation
contactée, Message 11.

L'esdai de communication doit pouvoir étre initié manuellement par le MKD. Le MKD doit
propdser une cible et permettre a l'utilisateur dela confirmer ou de sélectionner une putre
cible|de Classe A. Une cible différente doit étre suggérée en cas d'échec de l'essai.

L'esqai de communication doit égalementipouvoir étre initié par l'intermédiaire de I'inte'L'face
de pfésentation en utilisant une sentence AIR (en indiquant le Message 11 dans le clhamp
"Mesjsage ID" [ID message]). En réponse a la sentence AIR, l'unité AIS doit émettre un
Mesgage 10.

Dés la réception d'un Messdge*10, I'unité AIS doit répondre par un Message 11.

Le résultat de I'essairde*communication doit s'afficher. Le manuel d'exploitation doit fqurnir
les recommandations relatives a I'utilisation de cette fonction, de sorte que la cible contactée
choidie se trouve a une portée adaptée (entre 15 NM et 25 NM, par exemple).

6.1113 Alertes et informations de statut

6.11.3.14,“Alertes

Les alertes ci-dessous doivent étre indiquées et s'afficher a la demande:

e A la suite de I'essai d'intégrité intégré (BIIT, voir 6.10.1);

e réception du Message 1 NavStatus 14. Une fois l'alerte acquittée, elle n'est plus réactivée
si un nouveau message est regu. L'acquittement doit rester en vigueur tant que l'alerte n'a
pas été supprimée en raison du délai d'expiration.

Un moyen permettant d'acquitter les alertes doit étre prévu conformément a la
Recommandation MSC.302(87) de I'OMI.

6.11.3.2 Informations de statut

Les informations de statut ci-dessous doivent étre indiquées et leur contenu s'afficher a la
demande:
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e indications a la suite de I'essai d'intégrité intégré (BIIT, voir 6.10.1);

o informations de statut du capteur telles que fournies par les sentences TXT et d'alerte;
e Messages 14 liés a la sécurité regus;

e interrogations longue portée regues;

e confirmation manuelle de l'interrogation longue portée si en mode manuel;

o fonctionnement de I'AIS non en défaut en raison d'un message de commande de la station
de base, comme indiqué par la sentence TXT.

6.11.3.3 Indication, affichage et stockage du Message 12 et du Message 14 regus

Les 20 derniers Messages 12 regus au moins et les 20 derniers Messages 14 regus au-moins
doivgnt étre disponibles a I'affichage a la demande. Une indication des messages.liés| a la
sécufité non lus doit étre fournie.

Le contenu du dernier Message 12 regu doit s'afficher en premier tant que lluatilisateur ne I'a
pas .

De pllus, jusqu'a 20 messages doivent pouvoir étre sélectionnés, conservés et affichés| a la
demande jusqu'a leur suppression. La conservation de ces messdges hors alimentation |n'est
pas egxigée.

Les [messages liés a la sécurité dont la source et,lé)contenu sont identiques dgivent
remplacer les messages existants qu'ils dupliquent.

6.1144 Protection des données

Les données suivantes doivent étre protégéescontre toute modification non autorisée par des
sentgnces MKD ou Pl (par mot de passe, patexemple):

e MMSI;
rndicatif d'appel;

[ ]
bm du navire;
iméro OMI;

mension/référence.de position;

ot(s) de passe;

n
n
d

e configuration d'interface;
n
clé prépartagée pour sentence SSA;
v

o bies(tx'de Message 27.

1l convient que les autres dannées_si elles sant Inrn’régépq’ ne le sojent pas avec le_mhéme
mot de passe.

Si des sentences de configuration EPV ou SSD sont utilisées, une sentence d'authentification
valide précédente doit étre fournie. La mise en ceuvre d'une sentence SSA est obligatoire.
Une sentence SPW peut étre utilisée sur les acces série uniquement pour assurer la
rétrocompatibilité. Une méthode de calcul de signature MD5 avec une longueur de signature
de 32 caractéres HEX recus dans la sentence SSA doit étre mise en ceuvre.

La clé prépartagée associée a la sentence SSA et le mot de passe associé a la sentence
SPW ou utilisé sur le MKD ne doivent pas s'afficher sur le MKD et ne doivent pas étre
divulgués a la demande d'une sentence EPV. La clé prépartagée pour la sentence SSA doit
étre saisie par des moyens propriétaires.
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6.11.5 Calcul de la distance

L'AlIS doit utiliser les équations de I'Annexe E pour calculer toutes les distances, y compris la
portée par rapport a d'autres stations AIS et zones régionales.

6.12 Protection contre les commandes non valides

L'AlIS ne doit pas accepter les instructions de commande envoyées par des stations dont le
MMSI de station de base n'est pas valide. Avant d'accepter et de traiter les Messages 4, 16,
17, 20, 22 et 23, I'AIS doit vérifier le MMSI de la station émettrice. Un MMSI de station de
base valide est défini par "00xyyyyyy",

x étant compris entre 2 et 7. L'unité doit uniquement
e—tH—IvHY s€ tetes Voir

7 Exigences techniques

71 Généralités

(M.1871-5/A2-1.1) Le présent article couvre les couches 1 a 4 (couche Physique, cduche
Liaispn, couche Réseau, couche Transport) du modéle OSI (Open.System Interconnectioh).

La Fjgure 1 présente le modéle de couche d'une station AlS(couche Physique a cduche
Trangport) et les couches des applications (couche Sessiona“couche Application).

Couche
Application

Couche
Présentation

Couche
Session

Couche
Transport

Couche
Réseat

VOIE 1

VOIE 2

Couche Liaison LME

Couche Liaison LME

Couche Liaison DLS

Couche Liaison DLS

Couche Liaison MAC

Couche Liaison MAC

Couche Couche
physique physique
Rx1 Tx1/2 Rx 2

Figure 1 — Modéle de couche OSI

IEC
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7.2 Couche Physique
(Voir I'Article 15)

7.21 Généralités

(M.1371-5/A2-2) La couche Physique assure le transfert du flux de données de sortie depuis
la source jusqu'a la liaison de données.

La couche Physique doit étre congue selon la Recommandation UIT-R M.1371-5/A2-2.

7.2.2 Parametres de I'emetteur

Les parameétres de I'émetteur doivent étre conformes au Tableau 15.

Tableau 15 — Parameétres de I'émetteur

Parametres de I'émetteur Exigences Condition
Erreyir de fréquence + 500 Hz normal + 1 000 Hz extréme
Puisgance de la porteuse 41 dBm réglage de puissance élevée + 1,5 dB normal et
P
(Pss 30 dBm réglage de puissance basse + 3 dB extréme, conduite]
Spedtre de modulation -25 dBc Afc < + 10 kHz
-70 dBc émission crénelée
+ 25 kHz < Af < + 62,5 kiHz
Précj|sion de la modulation 1740 £ 175 Hz normal + 350 Hz extréme Signal d'essai 0101...
2 400 + 240 Hz normal 4480 Hz extréme Signal d'essai 00001111.{.
Puispance en fonction du Délai de transmission: O0s Voir la Figure 2 et le
temps i . Tableau 16
Temps de montée*en puissance: 833 us i
Emission a intervalle
Temps de descente en puissance: 833 us temporel nominal 1
Durée d'émission: <26 624 ps
Raygnnements non essentiels -36 dBm 9 kHz ... 1 GHz
-30:dBm 1 GHz ... 4 GHz
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Figure 2 — Puissance en fonction.du temps
Tableau 16 — Puissance en fonction du temps
Référence Bit Temps Définition
Ty 0 0 ms Début de I'intervalle de temps de transmission. La
puissance NE doit PAS dépasser
—50 dBc (ref. P ) avant T,
Ta 0aé6 0a 0,625 ms La puissance est supérieure a =50 dB de P
Ty Tay 6 0,625 ms La puissance doit étre comprise entre +1,5 et -3 dB de|P_,
Tao 8 0,833'ms La puissance doit étre comprise entre +1,5 et -1 dB de|P
(début de la séquence de conditionnement)
Te 233 24,271 ms La puissance doit rester comprise entre +1,5 et -1 dB de
(inclyit 1 bit P, pendant la période Ty, a T
de bpurrage)
Te 244 25,104 ms La puissance doit étre de -50 dBc (ref. P  a) et resterjau-
(inclyit 1 bit dessous de cette valeur
de bpurrage)
TG 256 26,667 ms Début de la période de transmission suivante

7.2.3 Parametres du récepteur

Les parametres du récepteur doivent étre conformes au Tableau 17.
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Tableau 17 — Paramétres du récepteur

Exigences
Paramétres du récepteur Donne le Signal utile Signal/signaux non
PER désirés(s)
Sensibilité 20 % =107 dBm normal
-104 dBm normal a
décalage de = 500 Hz
-101 dBm extréme
Erreyra-des—hiveath—a-entrée-oleves 4% —aBr-et-=rfrdBm
Réjeg¢tion dans une méme voie 20 % -104 dBm -114 dBm nominal
-104 dBm -114 dBm a un‘décalage
de + 1 kHz
Séledgtivité pour la voie adjacente 20 % -104 dBm —-34 dBm‘normal
—-98 dBm extréme —-38 dBm extréme
Rejef de réponse parasite 20 % -104 dBm =34'dBm
Rejefl de réponse d'intermodulation et 20 % —-101 dBm -27 dBm (< 5 MHz)
blocage
-15dBm (> 5 MHz)
Raygnnements non essentiels -57 dBm 9 kHz ... 1 GHZ
—47 dBm | 1 GHz ... 4 GHz
7.3 | Couche Liaison
(Voir|l'Article 16)
7.3.1 Généralités
(M.1871-5/A2-3) La couche Liaison spécifie la maniere dont les données doivent| étre
orgamisées afin d'appliquer une detection et correction d'erreur au transfert de donnéep. La
couche Liaison est divisée entfais (3) sous-couches.
7.3.2 Sous-couche de liaison 1: commande d'accés au support de transmission
(MAC)
(M.1871-5/A2-3.1)._.La sous-couche commande d'acces au support de transmission (MAC,
Medium Access) €ontrol) définit une méthode d'acces au support de transfert des donpées,
c'estia-dire d la*liaison de données en ondes métriques. La méthode utilisée doit étre 'AMRT
(accés multiple par répartition dans le temps) a référence de temps commune.
La squs-couche MAC doit étre concue selon la Recommandation UIT-R M.1371-5/A2-3.1
7.3.3 Sous-couche de liaison 2: Service de liaison de données (DLS)
(M.1371-5/A2-3.2) La sous-couche service de liaison de données (DLS, data link service)
permet:

1) [l'activation et la libération de la liaison de donnée;

2) le transfert de données; ou

3) la détection d'erreurs et le contréle.

La sous-couche DLS doit étre congue selon la Recommandation UIT-R M.1371-5/A2-3.2.

Les messages répétés et les messages DP de Classe B ne doivent pas étre utilisés dans le
processus de synchronisation indirecte.
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7.3.4 Sous-couche de liaison 3 — Entité de gestion de la liaison (LME)
7.3.4.1 Généralités

(M.1371-5/A2-3.3) L'entité LME gere le fonctionnement des sous-couches DLS et MAC et de
la couche physique.

La sous-couche LME doit étre congue selon la Recommandation UIT-R M.1371-5/A2-3.3.

La sous-couche de liaison 3 inclut la définition des messages VDL. Le Tableau 18 présente
les messages VDL qui doivent étre utilisés par un dispositif AIS mobile de bord de Classe A.

Tableau 18 — Utilisation des messages VDL

Msg.| Nom du message Réf. R/P (0] T Remarque
N° M.1371-5
0 Non défini Aucune Oui Oui Non Réservé a un usage, ultérieur
1 Compte rendu de A8-3.1 Oui Oui Oui Pour un dispositifide localisation
position (planifié) conforme auTableau 11, il convient que

le Message\1-ne soit envoyé qu'a
I'interface"de présentation dans un mode
d'essai particulier du dispositif de
localisation

2 Compte rendu de A8-3.1 Oui Oui Oui
position (attribué)

3 Compte rendu de A8-3.1 Oui Oui Oui
position (en cas
d'interrogation)

4 Compte rendu de A8-3.2 | Oui (5) Oui Non
station de base

5 Données statiques et A8-3.3 Oui Oui Oui
données relatives au
voyage

6 Message binaire A8-3.4 Oui Oui (1) Oui (1) Uniquement adressé a la station
adressé considérée

7 Accusé de réception KB8-3.5 Oui INF (2) Oui (2) Un message ABK PI doit étre envpyé

binaire a l'interface de présentation dans tods les
cas
8 Message binaire a A8-3.6 Oui Oui Oui
radiodiffusion
générale
9 Compte readu de A8-3.7 Oui Oui Non

position.normalisé
d'un.@éronef de
recherche et de

Sauvetage

10 | Demande TUC/date A8-3.8 Oui INF Oui

11 Réponse TUC/date A8-3.9 Oui INF Oui

12 [ Message a adressage | A8-3.10 Oui Oui (3) Oui (3) Uniquement adressé a la station
sélectif relatif a la considérée
sécurité

13 [ Accusé de réception A8-3.11 Oui INF (4) Oui (4) Un message ABK PI doit étre envoyé

relatif a la sécurité a l'interface de présentation dans tous les
cas
14 | Message binaire a A8-3.12 Oui Oui Oui Pour un dispositif de localisation
radiodiffusion conforme au Tableau 11, il convient que
générale relatif a la le Message 14 ne soit envoyé qu'a
sécurité I'interface de présentation dans un mode

d'essai particulier du dispositif de
localisation
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Msg. Nom du message Réf. R/P (0] T Remarque

N° M.1371-5

15 | Interrogation A8-3.13 Oui INF Oui Une station mobile de bord de Classe A

doit uniquement interroger pour les
messages 3, 4, 5,9, 18, 19, 21 et 24

Le décalage d'intervalle doit étre défini
sur 0 et doit répondre aux interrogations
pour les messages 3, 5 et 24B
uniquement

16 | Commande mode A8-3.14 Oui INF Non (5) L'AIS de Classe A doit recevoir et
attribution traiter uniguement les messages envoyés

®) d'une station dont le MMSI de station de
ba tozalid

17 || DGNSS A8-3.15 Oui INF (7) Non (6) Uniquement si le récepteur GNSS

(5, 6) interne est en mesure de traitér_les
corrections DGNSS ou si I'interface de
présentation contient un accés de softie
DGNSS
(7) Sur les autres acces de l'interfacg de
présentation: INE

18 | | Compte rendu de A8-3.16 Oui Oui Non
position normalisé
d'un équipement de
Classe B

19 | | Compte rendu de A8-3.17 Oui Oui Non
position étendu d'un
équipement de
Classe B

20 | [ Message de gestion A8-3.18 [ Oui (5) INF Non
de la liaison de
données

21 || Compte rendu d'aide A8-3.19 Oui QUi Non
a la navigation

22 | [ Message de gestion A8-3.20 | Oui (b) INF Non
des voies

23 || Commande A8-3.21 } Oui (5) Oui Non
d'attribution a un
groupe

24 | [ Compte rendu de A8=3.22 Oui Oui Oui La station mobile de bord de Classe A
données statiques doit envoyer le Message 24B dans

. les 12 min qui suivent le démarrage, |puis
(un seul intervalle| toutes les 24 h
deux parties) ’

25 | | Message bifaire A8-3.23 Oui Oui (8) | Oui (9) | (8) Uniquement s'il s'agit d'une diffusfon
occupant ‘un-seul ou s'il est adressé a la station considérée
intervalle -

(9) Utiliser la sentence ABM ou BBM
indiquant le Message 25/70 dans le
champ d'ID message pour initier

26 TMessagebimaire AB8=3724 Our—TOur (o) TOur tH) (o) Bmigquements'its'agitd'umediffusion
occupant plusieurs ou s'il est adressé a la station considérée
intervalles avec état -
de communication .(1 1.) Utiliser la sentence ABM ou BBM

indiquant le Message 26/71 dans le
champ d'ID message pour initier

27 |[Message de diffusion A8-3.25 Non Non Oui Emettre sur des voies dédiées (ni AIS 1 ni
AIS longue distance AIS 2).

28 a | Non défini Aucune INF INF Non Réservé a un usage ultérieur

63
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Légende
R/P — Réception et traitement en interne (préparer pour la sortie par l'intermédiaire de l'interface de
présentation, agir sur les informations regues et utiliser les informations regues en interne, par exemple).
O - Contenu du message de sortie par l'intermédiaire de linterface de présentation utilisant des
messages Pl VDM
T — Emission par la station considérée: "Oui" = exigé; "Non" = ne doit pas étre émis
INF — Le message VDL est sorti via l'interface de présentation a I'aide d'un message Pl VDM a titre informatif

uniquement. Cette fonction peut étre supprimée par les paramétres de configuration.

Pour| les messages 6, 8, 12, 14, 25 et 26, les transmissions ne doivent pas dépass
nombre total d'intervalles dans une trame avec un nombre maximal d'intervalles consé

er le
cutifs

par message tel que défini dans la Recommandation UIT-R M.1371. Si les{~données

encapsulées (données binaires ou texte relatif a la sécurité) fournies par les sgntences
ou BBM ne sont pas alignées sur les octets, les données binaires ou le _texie relatif
sécufité dans les Messages émis doivent étre remplis avec des bits de valeur nulle jusq
limitg d'octet suivante.

Pour|le Message 15, les transmissions ne doivent pas dépasser un total de 5 message
tramg¢. Si ce n'est pas le cas, I'AIS doit générer une sentence 'de mise en garde AB}

ABM
ala
'a la

5 par
K. Le

Mesgage 15 doit uniqguement étre émis en réponse a la sentence AIR recue par l'intermédiaire

de Ia[ Pl ou si l'interrogation est initiée manuellement sur le MKD.

7.3.42 Réponse a des commandes d'attribution-(Message 16 et Message 23)

L'Al de Classe A doit traiter les commandes d'attribution conformément
Recdmmandation UIT-R M.1371 uniquement sicelles sont envoyées par des stations dg
MMSJl de station de base est valide.

Une lcommande d'attribution regue par_le*Message 16 ou le Message 23, avec un inte
entrg les comptes rendus inférieur ousegal a l'intervalle entre les comptes rendus auton
doit ¢tre traitée et l'intervalle entre-les comptes rendus défini par la commande d'attrib
devapt étre utilisée.

Une |commande d'attribution_recue par le Message 16 ou le Message 23 avec un inte
entrg les comptes rendus plus long que l'intervalle entre les comptes rendus autonoms
étre ignorée.

B la
nt le

valle
ome,
ution

valle
doit

Une attribution a.un-groupe par le Message 23 ne doit pas s'appliquer aux stations mobilés de

Classe A dont{le-NavStatus est "moored" (au mouillage) et "at anchor" (a I'ancre) et n
déplgcant pas a plus de 3 nceuds, sauf si le type de station est 10 (voir 8.3).

7.4 | .Couche Réseau

e se

(Voir I'Article 17)

7.4.1 Généralités
(M.1371-5/A2-4) La couche Réseau doit étre utilisée pour:

1) [I'établissement et le maintien des connexions des voies;

2) la gestion et I'attribution prioritaire de messages;

3) la répartition des paquets de transmission entre les voies;

4) la résolution des problémes d'encombrement de la liaison de données.

La couche Réseau doit étre congue selon la Recommandation UIT-R M.1371-5/A2-4.
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7.4.2 Gestion des parameétres d'exploitation régionale

Tous les paramétres d'exploitation régionale mémorisés doivent avoir une étiquette d'heure et
de date, et il convient également qu'une étiquette indigue comment le paramétre
d'exploitation régionale considéré a été entré et recu (Message AMRT 22, télécommande
ASN, entrée manuelle, entrée manuelle via le MKD, entrée de sentence ACA via l'interface de
présentation). Une sentence ACA doit pouvoir étre obtenue en donnant les paramétres de
zone stockés en cours a I'aide d'une sentence de requéte $xxAIQ,ACA. La réponse doit étre
ACA et ACS.

L'AlS doit en permanence vérifier si la limite la plus proche de la zone d'exploitation régionale
d'un parametre d'exploitatiomregiomate emregistre esta pius de 500 Nvdetapositiomaciuelle
de la| station considérée ou si un parametre d'exploitation régionale enregistré a plus de P4 h.
L'agg du parametre de zone est la durée écoulée depuis sa derniére application” par le
Mesdage 22, la commande ASN, I'entrée MKD ou I'entrée ACA. L""heure du changemept en
servige" fournie par la sortie ACA ne peut pas étre utilisée a cet effet. Tous-les paramgtres
d'exgloitation régionale qui satisfont a I'une de ces conditions doivent étte”effacés de la
mémpire.

Les paramétres d'exploitation régionale doivent étre traités dans leunensemble, c'est-3-dire
qu'un parameétre d'exploitation régionale doit étre considéré~comme nouveau si| une
modification a été demandée le concernant. Toutefois, si une (Opération sur bande pass$ante
étroite (12,5 kHz) est demandée, I'AlIS doit continuer I'opération sur bande passante Jarge
(25 kHz) tout en acceptant les autres modifications de parametre.

Si I'ytilisateur demande la saisie manuelle d'un_paramétre d'exploitation régionald par
I'intermédiaire du MKD, les paramétres d'exploitation régionale en cours d'utilisation, qui
peuvent étre ceux par défaut, doivent lui étre présentés. L'utilisateur doit alors étre autolfisé a
éditer ces paramétres en tout ou partie. L'AIS doit s'assurer qu'une zone d'exploifation
régionale est toujours entrée et qu'elle satisfait'aux régles des zones d'exploitation régiopales
définfjes dans la Recommandation UIT-R<M.1371-5/A2-4.1. Aprés avoir saisi un ensegmble
acceptable de paramétres d'exploitation’ régionale, I'AIS doit exiger de I'utilisateur| qu'il
confirme une deuxiéme fois que ~les données d'entrée doivent étre enregistréegs et
évenfuellement utilisées instantanément.

L'AlY ne doit pas accepter (c'est-a-dire qu'il doit ignorer) tous les parameétres d’exploiiation
régionale qui contiennent une zone d'exploitation régionale ne satisfaisant pas aux reglgs de
zonep d'exploitation régionales définies dans la Recommandation UIT-R M.1371-5/A2-4 .. La
taille|de la zone doit &tre calculée selon I'Annexe E.

L'Al§ ne doit pds~accepter un nouveau parametre d'exploitation régionale si la distance¢ par
rapport a la station de base est de plus de 120 NM ou si aucun Message 4 n'a été recu de la
statign de base.

L'Al] ne“doit pas accepter un nouveau parameétre d'exploitation régionale qui a été entrg par
I'intermédiaire de l'interface de présentation, si la zone d'exploitation régionale de ce nouveau
paramétre chevauche en tout ou partie la zone d'exploitation régionale des paramétres
d'exploitation régionale mémorisés, qui ont été regcus d'une station de base soit par le
Message 22 soit par la télécommande ASN au cours des deux derniéres heures.

Si la station de Classe A a regu le Message 22 avec le MMSI adressé a la station concernée,
elle ne doit pas accepter le Message 23 et le Message 22 adressés a une zone
pendant 10 min.

Un Message 22 adressé a une station concernée ou une télécommande ASN ne contenant
pas les coordonnées des points de coin doit étre uniquement accepté si I'AIS se trouve dans
une région définie par I'un des parameétres d'exploitation régionale enregistrés. Dans ce cas,
I'ensemble de parameétres d'exploitation régionale doit étre composé en combinant les
parametres regus a la zone d'exploitation régionale utilisée.
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Si la zone d'exploitation régionale du nouveau paramétre d'exploitation régionale accepté
chevauche en tout ou partie les zones d'exploitation régionales d'au moins un paramétre
d'exploitation régionale plus ancien ou y correspond parfaitement, ce ou ces derniers doivent
étre effacés de la mémoire. La zone d'exploitation régionale associée au nouveau paramétre
d'exploitation régionale qui a été accepté peut étre extrémement proche et donc avoir les
mémes limites que celle associée a des paramétres d'exploitation régionale plus anciens.
Cela ne doit pas conduire a effacer les parameétres d'exploitation régionale plus anciens.

Par la suite, I'AIS doit mettre en mémoire un nouveau parameétre d'exploitation régionale qui a
été accepté dans l'un des huit emplacements mémoire libres prévus pour les paramétres
d'exploitation régionale. S'il n'y a pas d'emplacement mémoire libre, le paramétre
d'exgloitation regionale Te plus eloigne dolit etre remplace par le nouveau parametre qul p été
accepte.

NOTE| La distance par rapport a un paramétre d'exploitation régionale est la distance par rappert a la lirhite la
plus pfoche.

Aucun autre moyen que ceux définis ici ne doit étre utilisé pour effaCer un ou toug les
parameétres d'exploitation régionale enregistrés. En particulier, un seul ouytous les paramgtres
d'exploitation régionale enregistrés par entrée manuelle via le MKD)ou via l'interfage de
prés¢ntation ne doivent pas pouvoir étre effacés sans entrer\.un nouveau parametre
d'exploitation régionale.

Si le|navire sort de la zone régionale, I'AIS doit revenir sur tous les paramétres par défauf.

7.5 | Couche transport

(Voir[l'Article 18)

(M.1871-5/A2-5) La couche Transport doit:étré chargée d'assurer:

1) la conversion des données en paquets de transmission de la taille correcte;
2) leé séquencement des paquets de_données;

3) [l'interface entre le protocole-et lés couches supérieures.

La cpuche transport doit &tre* congue conformément a la Recommandation UIT-R M.1371-
5/A215.

7.6 | Interface de présentation

(Voir[l'Article 19)

7.6.1 Généralités

(M.13715/A2-5.4) Les données qui doivent étre transmises par le dispositif AIS doiven{ étre
entrées par l'intermédiaire de l'interface de présentation. Les données qui doivent étre regues
par le dispositif AIS doivent étre sorties par l'intermédiaire de l'interface de présentation.

(M.1371-5/A4-2) Les équipements mobiles de navire de Classe A doivent fournir une
interface bidirectionnelle pour les équipements qui assurent des communications longue
distance. L'interface doit satisfaire aux éléments suivants.

L'interface entre la couche transport et les couches supérieures doit étre assurée par
I'interface de présentation. L'interface de présentation de I'AIS doit comporter les accés de
données indiqués au Tableau 19 (voir I'Annexe B).
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Tableau 19 — Acceés de l'interface de présentation

Fonction générale Mécanisme
Entrée automatique des données de capteur Acces d'entrée IEC 61162-2, également configurables
i i . . - en acceés d'entrée IEC 61162-1 — au moins 3 accés
(entrée des données de capteur a partir du matériel de exigés
bord)
Un acces d'entrée IEC supplémentaire peut étre prévu
Accés d'entrée/de sortie a grande vitesse (y compris Acces d'entrée et de sortie appariés IEC 61162-2 — au
I'accés pilote) moins 2 acces exigés
(commandes contrdlées par I'opérateur et entrée de L'acces de communications longue distance peut étre
données; données VDL (VHF Data Link) de I'AIS et configuré comme un acceés d'interface de présentation
état fu matériel AIS) (PI) supplémentaire s'il n'est pas nécessaire pour |a
communication longue distance dans l'installation
actuelle
Compmunications longue distance Acces d'entrée et de sortie appariés IEC6/1162-2
Sortie de relais d'alerte BIIT Circuit de contact normalement fermé _(NC)

7.6.2 Entrée automatique des données de capteur
7.6.2.1 Acceés exigés
Au moins trois accés d'entrée doivent étre prévus. Un\accés d'entrée |IEC 61162-450

supp|émentaire peut étre prévu. Chaque accés doit satisfaite aux exigences de I'lEC 61162-2
et pojuvoir étre reconfiguré selon I'lEC 61162-1.

7.6.2.2 Connecteur d'interface

Le fapricant doit spécifier le connecteur et lesattributions de broche pour ces acceés.

7.6.2.3 Format des données de capteur

Les [données de capteur doivent. étre fournies en utilisant les formats décrits [dans
I'EC[61162-1. Une unité AIS doitvau moins recevoir et traiter les sentences |IEC 61162-1
exigges figurant au Tableau20. Les détails de ces sentences sont présentés |dans
I'EC(61162-1.

Tableau 20 — Sentences de capteur IEC 61162-1

Données Sentences IEC 61162-1
Réféfence DTM
Systeme de_pasitionnement: GNS, RMC
Heune de‘la/position
Latit’IAede/Lonqitude
Précision de position
Vitesse fond (SOG) RMC, VBW, VTG
Route fond (COG) RMC, VBW, VTG
Cap HDT, THS
Indicateur RAIM GBS
Vitesse angulaire de virage (ROT) ROT

NOTE Les numéros de groupe de paramétres IEC 61162-3 de réseau d'interface numérique additionnels
facultatifs équivalents aux sentences IEC 61162-1 de réseau spécifées sont décrits pour information a
I'Annexe H.
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L'AIS doit utiliser la sentence DTM pour confirmer automatiquement que les informations de
position fournies pour la transmission se trouvent dans la référence WGS 84.

La réception des sentences GBS périodiques, contenant les valeurs des paramétres
"expected error in latitude" (erreur de latitude prévue) et "expected error in longitude" (erreur
de longitude prévue) doit étre utilisée pour indiquer avec le "fanion RAIM" que le capteur de
position fonctionne avec un processus RAIM en cours d'utilisation.

Chacun des éléments de données figurant au Tableau 20 peut étre généré par différents
matériels de capteur connectés. Le matériel de capteur externe n'est pas attribué a des accés
d'entrée AIS spécifiques, les sentences d'entrée spécifiées n'étant pas non plus attribuées a
un matériel particulier. L'AIS doit étre en mesure d'accepter ces sentences spécifides a
chacpin des accés d'entrée.

Un njécanisme doit étre mis en ceuvre pour éviter la non-concordance des données ou eviter
de duiipliquer des entrées si plusieurs données de capteur correspondant au-mméme pararhétre
sont |[recues par différentes sentences et/ou différents accés. Le mécanisme doit| étre
documenté dans le manuel d'installation du fabricant.

7.6.3 Accés d'entrée/de sortie a grande vitesse
7.6.3.1 Accés exigés

Au moins deux accés d'entrée/de sortie doivent étre fqurnis: un accés d'entrée/de sortie
princjpal pour la connexion du matériel de commande ‘embarqué, de I'ECDIS, du radar,|etc.,
et unl accés d'entrée/de sortie pilote/auxiliaire pour lasconnexion du matériel pilote du navire,

du miatériel de service, etc. Chaque accés doit satisfaire aux exigences de I'lEC 61162-2. Un
accep IEC 61162-450 supplémentaire peut étre prevu.

Les deux acces d'entrée doivent étre équivalents d'un point de vue fonctionnel et doivent étre
en mesure de recevoir les formats de données définis au Tableau 21.

Les deux accés de sortie doivent étre équivalents d'un point de vue fonctionnel et doivent étre
en mesure de transmettre simultanément les formats de données définis au Tableau 22.

7.6.3.2 Connecteur d'interface

Si lajconnexion de pilptecest fournie, elle doit étre configurée comme suit.
AMP/Prise (rebord'carré (-1) ou en suspension (-2)), taille de coque 11, 9 broches.

Norme Sex 206486-1/2 ou équivalent avec les terminaisons suivantes:

— TkArest connecté a la broche 1;

— Tx B est connecte a la broche 4;
— Rx A est connecté a la broche 5;
— Rx B est connecté a la broche 6;
— Le blindage est connecté a la broche 9.

Le fabricant doit spécifier les connexions pour les accés restants.

7.6.3.3 Données d'entrée et formats

L'AIS doit au moins pouvoir recevoir et traiter les données d'entrée présentées
au Tableau 21. Les détails de ces sentences sont présentés dans I'lEC 61162-1 et a
I'Annexe F pour la sentence SSA. Les données propriétaires du fabricant peuvent également
étre entrées a l'aide de ces accés grande vitesse.
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Tableau 21 — Données d'entrée a grande vitesse AIS et formats

Données

Sentences IEC 61162-1

Accés normal — Entrée de parametres

Accqsé de Ttéception LR manuel

Informations relatives au voyage: VSD®
Type de navire et catégorie de la cargaison
Etat de navigation
Tirant d'eau, maximal, actuel, statique
Destination
ETA|date et heure
Fanipns d'application régionale
Inforpnations relatives a la station S8D
Nom|du navire
Indidatif d'appel
Emplacement, longueur et largeur d'antenne®
Commande pour la valeur de propriété du matériel EPV
Sentence de mot de passe de sécurité SPwWP
Authpntification de signature de I'émetteur SSAd
Initier les diffusions de liaison de données en‘ondes métriques
Mesgages liés a la sécurité ABM
Etablissement d'une liaison pour accuser réception du messag®)li¢’a la sécurité BBM
recu|par un MKD distant ABK
Mesgages binaires ABM
BBM
Mesgage d'interrogation AIR
MatérielFAlS — Entrée de paramétres
Séleftion de voie AIS VHF ACA?
Réglpge de la puissance AIS VHF
Bande passante de voie AIS VHF
Commande du mode Emission/Réception
BIIT et entrée de traitement des alertes
Alarme provenant du\MKD distant et pour le transfert de responsabilité HBT
Commandes dalérte ACN, ACK
Accusé de réception LR
LRF

S

¢ Al, BI, Cl, DI a I'exclusion de la remorque (voir I'Annexe ).

4 Voir I'Annexe F.

ecours a trois bits des Messages 1, 2 et 3.

1
a |'ATS exige que Tes informations des champs de longitude et de latitude de la senience ACA S
tronquées en 1/10 min.

b La sentence SPW ne doit pas étre utilisée dans l'interface IEC 61162-450/-460 (voir 7.6.5.4.1).

oient

¢ La description de la sentence VSD mise a jour est définie a I'Annexe G. L'indicateur de manceuvre
particuliere est configuré avec les deux premiers bits du fanion d'application régionale de la sentence VSD.
Les deux bits suivants du fanion d'application régionale définissent les deux premiers bits du champ de
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7.6.3.4 Données de sortie et formats

L'AIS doit au moins pouvoir générer et envoyer les données de sortie présentées
au Tableau 22.

La sentence VDO (contenant les Messages 1, 2 ou 3) doit étre sortie sur les accés de sortie a
grande vitesse, a intervalle nominal de 1 s, utiliser A et B pour indiquer que les données ont
été transmises sur la voie VDL A ou B, la valeur nulle indiquant I'absence d'émission sur la
VDL.

La sentence VDM doit étre envoyée en méme temps sur les deux accés de sortie a grande
vitesfe pour chaque message VDL recu. Certains messages VDL sont informatifs (voir le
Tablg¢au 18). Pendant le fonctionnement, l'opérateur peut désactiver la livraison dg ces
mesgages informatifs. Les données propriétaires du fabricant peuvent également| étre
envolées a l'aide de ces accés grande vitesse.

Tableau 22 — Données de sortie a grande vitesse AIS et formats

T
-

Données Sentences IEC 61162

Préparées par l'unité AlIS

Notiffcation qu'une session initiée par les messages ABM, BBM, AIR est ABK
term|née

Données de diffusion du navire AIS (toutes les transmissions disponibles) VDO

Etat du matériel AIS (résultats de I'essai d'intégrité intégré) et alerte’s ALF, ALC, ARC, ALR
Données de gestion de voie (utilisation du mécanisme de requéte) ACA et ACS

Recgues sur la liaison de données en ondes métriques par I'unité AlIS

Touq les messages VDL AIS regus diffusés ou adresség’a la station ‘ VDM

Recgues sur le systéme de communication LR

Mesgage d'interrogation LR regu ‘ LRI et LRF
Informations systéme en réponse a une requéte
Informations statiques SSD
Informations relatives au voyage VSD
Valepr propriétaire du matériel de compte rendu EPV
Inforations relatives a la-version VER
Informations de statut TXT
Jourpal de non-fonetionnement de I'émetteur AIS TRL
Acqyittement négatif NAK

Si le|GNSS interne de I'AIS est destiné a étre utilisé pour la source de position du navire, les sentences DT,
GNS| GBSet RMC doivent étre générées et envoyées en tant que données de sortie (voir 6.2.2).

7.6.3.5 Relais des sentences d'entrée de cap et de vitesse angulaire de virage a
I'accés pilote

Pour assurer une meilleure résolution sur les données de capteur pour le matériel externe
connecté a l'acces pilote, I'AIS doit permettre de relayer les sentences d'entrée de cap (HDT,
THS) et de vitesse angulaire de virage (ROT) a l'accés pilote.

Les exigences suivantes s'appliquent pour la fonction de relais:

e la vitesse maximale a la sortie doit étre de 5 sentences par seconde pour le cap et
de 1 sentence par seconde pour la vitesse angulaire de virage;
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e si aucune sentence n'a été regue a l'entrée, I'AIS ne doit pas envoyer la sentence
correspondante a la sortie;

NOTE Le récepteur des données relayées connecté a l'accés pilote détecte le signal d'entrée manquant a
partir du délai d'expiration de sentence.

e Jlatence: 200 ms maximum a partir de la réception de la sentence d'entrée compléte
jusqu'au début de la sentence de sortie;

e la derniére sentence compléte recue doit étre relayée;

e |'AIS ne doit pas modifier le contenu des sentences relayées, y compris l'identificateur
d'émetteur;

e sir plusieurs entrées de méme type d'informations, seules les sentences provenant ¢'une
spurce utilisée pour la composition des comptes rendus de position sont relayées.

7.6.3.6 Configuration a I'aide de la sentence EPV

Les identifiants propriétaires utilisés avec la sentence EPV applicable a la station mobil¢ AIS
de Classe A sont décrits au Tableau 23.

Tableau 23 — Identifiants propriétaires

7
Igdentifiant Protégé | Signification propriétaire Cflage de valeurs
propriétaire
\
0a 100 Réservé
101 oui Capteur 1 baud 4 800¢9 600, 14 400, 19 200, 38 400
102 oui Capteur 2 bauds 4,800, 9 600, 14 400, 19 200, 38 400
103 oui Capteur 3 bauds 4 800, 9 600, 14 400, 19 200, 38 400
104 oui Baud longue distance 4 800, 9 600, 14 400, 19 200, 38 400
105 oui Baud DGNSS 4 800, 9 600, 14 400, 19 200, 38 400
106 oui MMSI 000000000, 200000000 ... 799999999,
982000000 ... 987999999
107 oui Numéro OM 0000000 ... 9999999
108 oui Configuration d'interface "A" = automatique

lohguie distance -
M" = manuel

et éventuellement?:

"O" = l'acces est coupé
"P" = l'accés fait office d'accés PI
"S" = l'acces fait office d'accés de capteur
"G" = 'acces fait office d'acces de sortie GNSB
"D" = I'acces fait office d'accés DGNSS pour
I'entrée de données de correction
"R" = 'accés fait office d'accés DGNSS pour la
sortie de données de correction

109 oui Voie 1 de diffusion AIS Voie valide selon I'UIT-R M.1084-5. Voir 8.3.

longue distance | o
La valeur par défaut est 75. La valeur 0 indique

aucune transmission du message 27

110 oui Voie 2 de diffusion AIS Voie valide selon I'UIT-R M.1084-5. Voir 8.3.

longue distance ) o
La valeur par défaut est 76. La valeur 0 indique

aucune transmission du message 27

111 oui Modifier le mot de passe Nouveau mot de passe administrateur
administrateur

112 oui Modifier le mot de passe Nouveau mot de passe utilisateur
utilisateur
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Identifiant
propriétaire

Protégé

Signification propriétaire

Plage de valeurs

113

non

Mode d'essai du dispositif de
localisation

0 = mode normal
1 = affichage et dispositifs de localisation de sortie
en mode d'essai

114

non

Mode silencieux AIS

0 = AIS en fonctionnement d'émission normal
1 = AIS en mode réception uniquement

115

non

Activation de I'alerte du
dispositif de localisation

0 = Pas d'alerte des dispositifs de localisation

1 = Alerte générée pour les dispositifs de
localisation regus (par défaut)

Eormat- Ritc d raprasantation-hoxaddciraais
—oHhRat—eHS—ae—+ept AtateR-RexXae H

Confiagurationdialart |
AHgHaHoR-aarefrte—a

capteur

La valeur de bit 0 indique que la fonction d'aldrte
est désactivée, la valeur 1 indique questa‘fonction
d'alerte est activée.

Utilisation des bits:

bit 2: position externe

bit 1: cap

bit 0 (Isb): vitesse angulaire de virage

Valeur par défaut(7;, toutes les alertes activées.

117

Oui

Niveau d'acceés de l'acces
pilote

0 = accés normal a la fonctionnalité d'accés P| (par
défaut)

1 = accésyrestreint a la fonctionnalité d'acces PI:
pas dentrée admise, sauf la sentence EPV avlec la
valeur propriétaire 117, précédée de la senter|ce
SSA.

Identifiants pour la configuration d'interface IEC 61162-450 ¢
120 oui Adresse |IP et masque de Format: xxx.xxx.xxx.xxx/nn
réseau de I'émetteur- . o
récepteur AIS (/nn = nombre de bits dans la partie réseau dy
masque de réseau (notation CIDR))
121 oui SFI de I'émetteur-récepteur |Format: Alxxxx, Plage de xxxx: 0000 ... 9999
AIS
122 oui Groupe/multidiffusion Code a quatre caracteres tel que décrit dans
d'entréé supplémentaire I'"EC 61162-450 (MISC, PROP, par exemple).
La chaine NONE permet de désactiver ce grolipe
multidiffusion supplémentaire. La valeur par dgfaut
est NONE.
123 oui Groupe multidiffusion Code a quatre caracteres tel que décrit dans
d'entrée supplémentaire I'lEC 61162-450 (MISC, PROP, par exemple).
La chaine NONE permet de désactiver ce grolipe
multidiffusion supplémentaire. La valeur par dgfaut
est NONE.
124 oui Groupe de transmission Code a quatre caracteres tel que décrit dans
I'"EC 61162-450 (MISC, PROP, par exemple).
Identifiabts de configuration SF| ¢
130 oui Capteur de position principal |ccxxxx, NONE °
valeur par défaut: NONE
131 oui Capteur de position ccxxxx, NONE P
secondaire i
valeur par défaut: NONE
132 oui Capteur SOG/COG principal |ccxxxx, NONE ?
valeur par défaut: NONE
133 oui Capteur SOG/COG cexxxx, NONE P
secondaire 3
valeur par défaut: NONE
134 oui Capteur de cap principal ccxxxx, NONE P
valeur par défaut: NONE
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Identifiant Protégé | Signification propriétaire Plage de valeurs
propriétaire

135 oui Capteur de cap secondaire  |ccxxxx, NONE

valeur par défaut: NONE

136 oui Capteur de vitesse angulaire |coxxxx, NONE P

de virage principal i
valeur par défaut: NONE

137 oui Capteur de vitesse angulaire |ccxxxx, NONE P

de virage secondaire |
valeur par défaut: NONE

138 oui Commande AIS principale coxxxx, ANY P

valeur par défaut: ANY

139 oui Commande AIS secondaire |ccxxxx, NONE, ANY P

valeur par défaut: NONE

140 oui Source de commande coxxxx, ANY P

d'alerte principale i
valeur par défaut: ANY

141 oui Source de commande ccxxxx, NONE, ANY P

d'alerte secondaire |
valeur par défaut: NONE

Configuration de dimensions étendues

150 Non Extension de dimension EAY |Valeur pardéfaut = 0

151 Non Extension de dimension EBY |Valeur pardéfaut = 0

152 Non Extension de dimension EC? |Valelt par défaut = 0

153 Non Extension de dimension EDY |Valeur par défaut = 0
Toutef les autres Réservé

valeufs

a8 L4 fabricant doit déclarer que les identifiants facultatifs sont pris en charge.

b Lds paramétres de configuration et les valeurs-de SFI peuvent I'un(e) des suivant(e)s:

—-| cecxxxx: conformément a I'lEC 61162-450: seules les sentences provenant de cette source| sont
acceptées;

—| NONE: aucune sentence provenant des sources de réseau n'est acceptée;

—| ANY: les sentences provenaht-de toutes les sources de réseau sont acceptées.

¢ Exigé uniquement si l'interface IEC 61162-450 est mise en ceuvre.

d  |ds valeurs d'extensiop-dé“dimension sont exprimées en métre, la résolution supérieure étant facultative.

7.6. Accés de communication longue distance

7.6.4.1 Acces exigés

Au moins un acces d'entrée/de sortie doit étre fourni et doit satisfaire aux exigencgs de
I''EC 61162-2. T peut éire connecté au matériel de communication Tongue distance
(communications par satellite, par exemple; voir I'Article 8).

L'accés d'entrée doit étre en mesure de recevoir les formats de données définis
au Tableau 24.

L'accés de sortie doit étre en mesure d'émettre les formats de données définis au Tableau 25.

7.6.4.2 Connecteur d'interface

Le fabricant doit spécifier le connecteur et les attributions de broche pour ces accés.
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7.6.4.3 Données d'entrée et formats

L'interrogation longue distance d'une unité AIS est assurée grédce aux deux sentences
IEC 61162-1 LRI et LRF. Cette paire de sentences d'interrogation donne les informations dont
a besoin l'unité AIS pour déterminer s'il convient de construire et de fournir les sentences de
réponse — LR1, LR2 et LR3. La sentence LRI contient les informations permettant de
déterminer s'il est nécessaire de construire la réponse. La sentence LRF identifie les
informations demandées.

Les informations qui peuvent étre demandées par la sentence LRF sont présentées
au Tableau 24. Les détails de ces sentences sont présentés dans I'|EC 61162-1.

T|ab|eau 24 — Données d'entrée de communication longue distance AIS et formatls

Données Sentences IEC 61162-1

Interfogation longue distance LRI
Typg de demande
Dempnde de zone géographique

Dempnde d'unité AIS

Identification de fonction longue distance LRF
MM9! et nom du demandeur
Dempnde:

dulnom du navire, de l'indicatif d'appel et du numéro
OMI (A)

de|la date et de I'heure de la composition du
mgssage (B)

del la position (C)

della route fond (E)

de|la vitesse fond (F)

della destination et de I'ETA (I)
dul tirant d'eau (O)

dul navire/de la cargaison (P)

de|la longueur, de la largeur et du type de navire (U)

dulnombre de personnes.a bord (W)

7.6.4.4 Données de sortie et formats

de se¢ntenee IEC 61162-1 LRF, LR1, LR2 et LR3. L'unité AIS doit répondre a ces sentgnces
dans|l'erdre suivant: LRF, LR1, LR2 et LR3, méme si tous les éléments d'informations
sentence sont nuls.

La rgponsélongue distance provenant de l'unité AIS est assurée grace aux quatre formae[jeurs

e la

La sentence LRF fournit "I'état de la réponse fonctionnelle" pour les informations demandées.
Une liste des caractéres "d'état de réponse fonctionnelle" avec I'état qu'il représente est
présentée ci-dessous:

2 = informations disponibles et fournies dans les sentences LR1, LR2 et LR3 suivantes;
3 = informations non disponibles depuis 'unité AIS;
4 = les informations sont disponibles, mais non fournies (c'est-a-dire accés limité déterminé

par le capitaine du navire).

La sentence LR1 identifie la destination de la réponse et contient les éléments d'informations
demandés par le caractére d'identification de fonction "A" dans la sentence LRF.
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La sentence LR2 contient

d'identification de fonction "B, C, E, et F" dans la sentence LRF.

La sentence LR3 contient

d'identification de fonction "I, O, P, U et W" dans la sentence LRF.

les éléments d'informations demandés par les caracteres

les éléments d'informations demandés par les caracteres

Les éléments d'informations individuels doivent étre "null" si I'une des conditions suivantes
existe:

e |'élément d'informations n'a pas été demandé dans la sentence LRF;

Les
spéc

d-ama-ande—aa-at P $ o dicrnaniblas i
u u Mool Yydo UTopPyuUTTIvIG, Uu

plément d'informations a été demandé, mais n'a pas été fourni.

données de sortie indiquées au Tableau 25 doivent étre fournies lorsqu'elles
figuement demandées par les caractéres d'identification de fonction contenus da

partiI de sentence LRF précédente de l'interrogation. Les détails de ces|sSentences

prés

ntés dans I'lEC 61162-1.

Tableau 25 — Formats des données de sortie LR

sont
ns la
sont

Données Sentences IEC 61162-1

Etat de réponse fonctionnelle LRF

MMY
MMY
Nom
Indig

Num

| du répondeur LR1
| du demandeur

du navire

atif d'appel du navire

Ero OMI

MMS
Date
Posi
Rouf]
Viteg

| du répondeur LR2
et heure de la composition du message
ion

e fond

se fond

MMY
Dest
Tirarn
Navi

Long

Nom

| du répondeur LR3
nation et ETA
td'eau
e/cargaison

ueur, largeur et type de navire

bre de personnes a bord

7.6.5

7.6.5

Interface IEC 61162-450/-460 facultative

A Application

Une interface IEC 61162-450/-460 peut éventuellement étre mise en ceuvre en plus des acces

série

7.6.5

.2 Connecteur d'interface

Les connecteurs sont spécifiés dans I'lEC 61162-450.
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Les définitions suivantes spécifient I'application de I'lEC 61162-450 pour I'AlIS de Classe A en
plus des exigences générales définies dans I'lEC 61162-450.

Le SFI doit se présenter au format "Alxxxx".

Le groupe de transmission de sortie par défaut de I'AIS de Classe A doit étre TGTD.

L'en-téte de datagramme est "UdPbC", car la Classe d'AlIS communique uniquement avec
les sentences formatées selon I'lEC 61162-1. Les transferts d'images binaires ne sont pas
mis en ceuvre, les exigences et essais connexes n'étant donc pas applicables.

e LEs groupes P ; € —Jusqu'a
deux groupes d'entrée supplémentaires peuvent étre spécifiés. Le Tableau 26 répeftorie
Igs sentences applicables pour les groupes d'entrée par défaut. Le Tableau 27 répeftorie
Igs parameétres de bloc TAG.

Tablleau 26 — Groupes de transmission d'entrée par défaut avec sentences applicables
Groype Adresse Acceés Identificateur Sentences classiques Type de
Ty multidiffusion d'émetteur messlage
classique
NAVD 239.192.0.4 60004 GA, GP, GN, DTM, GBS, GNS, RMC;VBW, VTG, SBM
LC, IN, (GGA, GLL)
HE, HDT, THS,
TI ROT
NAVD 239.192.0.4 60004 EC, El, IN ABM~ACA, AIR, BBM, SSD, VSD, HBT CRP
TGTP 239.192.0.2 60002 RA ABM, ACA, AIR, BBM, SSD, VSD, HBT CRP
SATD 239.192.0.3 60003 HE HDT, THS SBM
Tableau 27.~<Paramétres de bloc TAG
Cot de Nom du paramétre Contenu Exemple Exigences
parametre
s: Source-identification” [NSFI du SF qui génere la s:Al0001 Toujours exigé
sentence
d: Destination- SFI du bloc SF de d:IN0002 | Uniquement dans les sentencegs
identification destination de type CRP, si elles sont
adressées a un certain SFI.
n: Line=count Compteur de lignes, n:1234 Toujours exigé
de 12999 , ,
Compteur séparé pour chaque
groupe de transmission adres$é
g: Sentence-grouping Format: x-y-code g:1-3-23 Exigé pour tous les messages|a
| plusieurs sentences.
x = numéro de sentence. g") 3.23
B ) Accepté sur I'entrée également
ﬁa—ngol‘ranb:sud%sentences 9:3-3-23 | pour les sentences simples
group g:1-2-24
code = code de groupe )
en comptant de 1 & 99 9:2-2-24
t: Text-string Texte a format libre Non utilisé dans I'AIS de Classe A
a: General Signature des sentences | a:2- Peut étre utilisé. Aucun paramétre
authentication suivantes dans le bloc 479CF... supplémentaire ne peut étre
présent dans le méme bloc TAG.
Format: c-h--h
¢ = méthode de calcul de
signature,
h-- = signature.
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7.6.5
7.6.5

4 Exigences pour I'AIS de Classe A dans un réseau -450

4.1 Généralités

Les mémes sentences que celles spécifiées pour l'entrée des données de capteur et les
acces grande vitesse doivent étre mises en ceuvre. Les sentences sont précédées d'un en-

téte |

EC 61162-450.

Les données de capteur regues par l'intermédiaire de l'interface IEC 61162-1 doivent avoir
une priorité plus élevée dans les limites du méme niveau de priorité de repli du capteur que

les données recgues par l'intermédiaire de l'interface IEC 61162-450 facultative, si les deux
interfaces—sont—connectées: es—Atvead de—priorité—sont—déerits—at—Fabltead oty les
captgurs de position et au Tableau 9 pour les capteurs de vitesse angulaire de virage.
La gentence SPW ne doit pas étre utilisée dans linterface IEC 61162-450/-460. La
configuration des paramétres protégés par la sentence SPW ne doit pas étre ‘accepté¢ par
I'intefmédiaire de l'interface IEC 61162-450/-460.
NOTE| La sentence SPW émet le mot de passe en texte plein, ce qui présente un(risque lié a la cybersgcurité
dans les réseaux.
7.6.5.4.2 Sentences CRP
Les |sentences CRP (paire commande-réponse) doivent \foujours étre sorties avef un
paramétre de bloc TAG d:destination du SF a partir duguel la commande d'origine a été
recu¢. Les sentences CRP utilisées dans I'AIS sont déctites au Tableau 28.
Tableau 28 — Sentences CRP applicables pour I'AIS de Classe A
Commande regue Réponse Fonction

ABMYBBM/AIR ABK Transmission de messages au VDL

SSD SSD Configuration des données statiques

VSD VSD Configuration des données relatives au voyage

ACA ACA/ACS Gestion de voie

LRI/LRF LRF/LR1/LR2/LR3 Interface longue distance

EPV EPV Commande ou valeur de propriété du matériel de

compte rendu

Reqyéte générale Réponse a la requéte Requéte d'informations de configuration
7.6.5.4.3 Données de sortie
Les fgonnées qui sont sorties de maniére autonome et pas en réponse a une commfande
d'entfeesont:
e VDO, VDM
e ALC, ALF, ARC
e HBT
e ALR, TXT
e ACA
7.6.5.4.4 Groupement

Les sentences suivantes peuvent étre groupées:

e A
o V

CA, ACS;

DM a plusieurs sentences;


https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

— 204 - IEC 61993-2:2018 © IEC 2018

e VDO a plusieurs sentences.
7.6.5.5 Classification de sécurité IEC 61162-460 de l'interface IEC 61162-450
7.6.5.5.1 Généralités

Il existe trois niveaux de classification de sécurité possibles concernant I'application de
I''EC 61162-460 pour une interface IEC 61162-450, si elle est mise en ceuvre:
e pas de connexion a un réseau -460;

e nceud 450;

e npeud 460.

Le bricant doit déclarer la classification de sécurité IEC 61162-460 des</nterfaces
IEC $1162-450.

7.6.5.5.2 Classification de sécurité IEC 61162-460: pas de connexion & un réseau -
460

Le dispositif ne peut pas étre connecté a un réseau -460. Les exigences de I'lEC 61162-450
doivgnt étre satisfaites, mais celles de I'lEC 61162-460 ne doiventpas I'étre.

7.6.5.5.3 Classification de sécurité IEC 61162-460: noeud 450

Un npeud 450 peut étre connecté a un réseau -460. Les exigences et essais supplémenfaires
sont définis dans I'lEC 61162-460.

Les grincipales exigences sont les suivantes:

e apicune connexion aux réseaux externes‘ou a la REDS (Removable External Data Sgurce
source de données externes amovibles) ne peut étre utilisée. Les REDS ne peuvent étre
ilisées que dans les nceuds 460 avec plus de restrictions en matiére de sécurité;

o S

e Ig journal systéme externe tel que défini dans I'lEC 61162-450 doit étre mis en ceuvre

¢ |g bande passante de sortie . de-données doit étre documentée par le fabricant.

7.6.5.5.4 Classification‘de sécurité IEC 61162-460: noeud 460

Les gxigences et essais\d'un noeud 460 sont définis dans I'lEC 61162-460. Différente de|celle
des moeuds 450, la mis€ en ceuvre des sources de données externes amovibles (REDS)|peut
généralement étrerappliquée dans les nceuds 460.

7.6.6 Essai/de l'interface IEC 61162-450/-460 facultative

L'esdai/ de’ l'interface IEC 61162-450/-460 ne fait pas partie du présent document| Par
consgqueéent, le présent document ne contient pas de paragraphe spécial consacré aux egsais
IEC 61162-450/-460. Les essais sont définis dans I'|EC 61162-450 et I'lEC 61162-460.

Les essais spécifiés dans I'lEC 61162-450 et qui s'appliquent @ un AIS de Classe A doivent
étre réalisés. En principe, les paragraphes d'essai 4.5, 4.7 et 7.3 de I'lEC 61162-450:2018 ne
s'appliquent pas au matériel AIS de Classe A.

Selon la catégorie 460, les essais appropriés de I'lEC 61162-460 doivent étre réalisés.

Les essais donnés au Tableau 29 de I'Article 14 a ['Article 19 doivent étre répétés pour
vérifier que toutes les sentences sont utilisées correctement par I'intermédiaire de l'interface
IEC 61162-450.


https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd

IEC 61993-2:2018 © IEC 2018

— 205 -

Tableau 29 — Essais a répéter pour l'interface IEC 61162-450

Sentence Essai n° Description de I'essai Remarque
soumise a
essai
VDO 14.1.1.1.1¢) Transmettre les comptes rendus
de position
VDM 14.1.1.2.1 a) Recevoir les comptes rendus de
position
AIR, ABK 14.1.3.1 Transmettre une interrogation A soumettre & essai avec une
interrogation au contenu complet
ABM}, ABK | 14.1.4.1.1 a) Transmettre un message adressé
BBM| ABK | 14.1.5.1.1 a) Transmettre un message diffusé
TRL 14.4 Journal des événements
ALR] ACK 14.8.2.2 ROS d'antenne
ALF,|ACN - - Conformément a la
RecommandationyMSC.302(87) de I'OMI
HBT 14.8.2.5.1 b) Déconnexion du MKD distant, si la | Vérifier que l'entrée HBT est acceptéd
configuration le permet
TXT 14.8.2.8 Requéte d'état
VER 14.8.2.9 Demande d'informations relatives
a la version
ACA| ACS 17.3 Désignation de zone régionale paf | Vérifier uniquement que les zones sont
message en série enregistrées et utilisées lorsque la
position est a l'intérieur.
GNS| 19.5.1.1 a) Essai de I'entrée GNS
RMQ 19.5.2.1 a) Essai de I'entrée RMC,
DTM 19.5.3.1 a) Essai de I'entrée DTM
GBS 19.5.4.1 a) et b) | Essai de I'entrée GBS
VBW 19.5.5.1 a) Essai de |'entrée VBW
VTG 19.5.6.1 a) Essaide 'entrée VTG
HDT 19.5.7.1 a) Essai de I'entrée HDT/THS Essai de I'entrée HDT
THS 19.5.7.1 a) Essai de I'entrée HDT/THS Essai de I'entrée THS
ROT 19.5.8 Essai de I'entrée ROT
- 19.5.10 Essai de plusieurs entrées Soumettre a essai les entrées
simultanées provenant des accés série et
du réseau IEC 61162-450
VDM 19.7 Performances de l'interface de Contrble de performance
sortie a grande vitesse
VSD 19.9.2 Essai de la sentence d'entrée VSD | Appliquer un ensemble complet de
parametres
SSD 19.9.3.1 d) et e) | Essai de la sentence d'entrée SSD | Les paramétres doivent étre refusés
EPV 19.9.4.1 b) Essai de la sentence d'entrée EPV | Essai de I'entrée non protégée, I'entrée
EPV doit étre acceptée.
SSA 19.9.4.1 Essai de la sentence d'entrée EPV | Essai de I'entrée protégée, I'entrée EPV
doit étre acceptée
7.6.7 Sortie d'alerte BIIT

L'AIS doit fournir une sortie de relais (contact NC) indiquant I'état de la fonction d'alerte de
I'essai d'intégrité intégré (BIIT) spécifiée en 6.10.1.

Les bornes doivent étre isolées des circuits et de la masse dans I'AlS.
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La documentation du fabricant de I'AIS doit spécifier la capacité de courant et de tension des
contacts du relais d'alarme.

8 Applications longue distance

8.1

Les

Généralités

applications longue distance doivent étre assurées par linterface avec d'a

équipements (8.2) et par radiodiffusion générale (8.3).

utres

8.2

(Voir

8.2.1

Les ¢
I'inte

Les ¢

8.2.2

Les

proveénant d'une station de base LR

8.2.3

La st

automnatiquement ou manuellement a dessinterrogations LR. En cas de réponse automatig

des i
LR t4
une i
LR t
d'ent

8.2.4 Formats de donhées et contenu

Les f{
AlIS

Application longue distance par interrace bidirectionnelle

20.1)
Généralités
ommunications longue distance (LR) doivent uniquement avoir lieu parl'intermédiai

onnées LR AIS doivent s'afficher sur I'écran de I'AIS (voir 6.1).

Interrogations et réponses

nformations LR doivent uniquement étre transmises en réponse a une interrog

Réponse manuelle et automatique

ation AIS de Classe A doit étre en mé&sure d'étre réglée par I'utilisateur pour répd

face de présentation a I'aide de l'interface IEC 61162-2 prévue aceb effet (voir 7.6.4).

re de

ation

ndre

nt que l'indication n'a pas été _acquittée par l'opérateur. En cas de réponse manu
nterrogation LR, 'affichage deit' indiquer que le systéme a fait I'objet d'une interrog
hnt que l'opérateur n'y a pas répondu ou n'a pas annulé la réponse sur le disp
rée manuelle (voir 6.11)-

voir le Tableati'30).

hterrogations LR, I'affichage doit indiquer que le systéme a fait I'objet d'une interrog+ation

jue a

lle a
ation
ositif

ypes de données LR disponibles pour la transmission doivent étre déduits du systeme
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Tableau 30 — Types de données LR

ID Types de données Remarques
Format
A Nom du navire/indicatif d'appel Le numéro MMSI doit étre utilisé comme identifiant de
MMSI/Numéro OMI fanion
B Date et heure (TUC) L'horodatage de la composition du message doit étre
donné en TUC uniquement. Jour du mois, heures et
minutes
C Position WGS 84; degrés et minutes de latitude/longitude
D Non disponible
E Route Route fond (COG), en degrés
F Vitesse Vitesse fond (SOG) en noeuds et 1/10 noeuds
G, H Non disponible
| Destination/ETA A la discrétion du capitaine;
Format d'heure ETA, voir B
J, K, L, M, Non disponible
N
(6] Tirant d'eau Tirant d'eau maximal réel en 1/10 de meétres
P Navire/cargaison Voir la Recommandation UIT-R M.1371-5/A8-3.3,
Tableau 52
Q R, ST Non disponible
U Longueur/Largeur/Type Longueunet largeur en métres

Type,woir la Recommandation UIT-R M.1371-5/A8
3.8, Tableau 52, tonnage non disponible

vV Non disponible

Nombre de personnes a bord

K,Y Non disponible

Z Non utilisé

8.2.5 Adressage d'unités AlS

Les ipterrogations LR-doivent étre formulées soit par ID utilisateur (MMSI du navire) solt par
un appel de "tous les~navires" dans une zone géographique en désignant le coin nord-gst et
le co|n sud-ouest du rectangle de projection de Mercator, qui décrit la zone appelée.

Le premier tftansfert de données LR doit avoir lieu par interrogation LR initiée dans le ¢adre
d'un pppel“de "Tous les navires" dans une zone géographique.

Les frahsferts
ID utilisateur (

Pour éviter que la méme station de base réponde aux appels successifs "Tous les navires"
dans une zone géographique, I'AIS doit stocker le MMSI de la station de base LR
pendant 24 h.

8.3 Applications longue distance par radiodiffusion générale

(Voir 14.1.1, 20.2)

L'application longue distance par radiodiffusion générale est décrite dans la
Recommandation UIT-R M.1371-5/A4.
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Les systémes de réception AIS longue distance (un récepteur par satellite, par exemple)
recoivent des messages de radiodiffusion générale AIS longue distance, a condition que ces
messages soient correctement structurés et émis de fagon a convenir a ces systémes.

Le Message 27 de radiodiffusion générale AIS longue distance doit étre émis uniquement sur
la voie 75 et la voie 76. Il convient que les émissions alternent entre ces deux voies, de
maniére a utiliser une seule fois chaque voie toutes les 6 min. La radiodiffusion générale du
Message 27 dans les zones littorales est soumise au contréle de la station de base par

["uti

L'AlIS doit avoir la possibilité de désactiver cette fonction pendant le fonctionnement norm

9

9.1

lisation combinée du Message 4 et du Message 23 avec le type de station 10.

al.

Conditions d'essais

Conditions d'essai normales et extrémes

9.1.1 Conditions d'essais normales

9.1.11 Température et humidité

Tem

La t1mpérature et I'humidité doivent étre dans la plage suivante:

érature +15°C a +35 °C

Hum{dité 20% a75%

9.1.1.2 Alimentation électrique

L'al

imentation électrique normale pour les essais doit étre conforme a I'lEC 60945.

9.1.2 Conditions d'essais extrémes

Les

onditions d'essais extrémes sont spécifiées dans I'lEC 60945. Si cela est exigé, I'

réaligé dans des conditions d'essais)extrémes doit étre une combinaison de chaleur sec
de tgnsion d'alimentation a sa limite supérieure appliquées simultanément, d'une part,

bas
sim

ultanément, d'autre part.

Pendant I'essai de type, la source d'alimentation peut étre remplacée par une sq

d'al

9.2

imentation d'essaiy capable de produire des tensions d'essai normales et extrémes.

Environnement d'essai normalisé

L'EU[l est soumis a essai dans un environnement a l'aide d'un équipement d'essai vis

sim
les

uleretCconsigner les messages VDL (voir le Tableau 18). L'environnement normalisé

Bssai
he et
bt de

s température et de-fension d'alimentation a sa limite inférieure appliquées

purce

ant a
nclut

clbhles simulées_ | es cibles simulées doivent inclure un nombre npprnprié de cibles dd

mobile de Classe A,

mobile "DP" de Classe B,

mobile "AO" de Classe B,

station de base,

station AIS d'aide a la navigation,
aéronef SAR,

dispositif de localisation.

Un récepteur de message de radiodiffusion générale AlS longue distance (Message 27) doit

éga

lement étre fourni.
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Le niveau d'entrée du signal a I'acces d'entrée RF de I'EUT d'une cible simulée doit étre d'au
moins —100 dBm. Les entrées de capteur de navire considéré vers I'EUT sont simulées par le
systéme d'essai ou par d'autres moyens. Le fonctionnement est vérifié sur les voies dans la
bande attribuée aux services mobiles maritimes.

Les voies utilisées doivent étre choisies par entrée manuelle ou par des messages
d'attribution de voie avant de commencer les essais.

9.3 Dispositions d'essai supplémentaires

9.3.1 Dispositions pour les signaux d'essai appliqués a I'entrée du récepteur

Les pources des signaux d'essai pour l'application vers l'entrée du récepteur doivent| étre
conngectées de sorte que l'impédance de source présentée a l'entrée du récépteur] soit
de 50 Q (voir 9.3.4).

Cettg exigence doit étre satisfaite, qu'un ou plusieurs signaux utilisant un rés€au combinpteur
soierjt appliqués simultanément au récepteur ou pas.

Les niveaux de puissance des signaux d'essai aux bornes d'entrée du récepteur (pris¢ RF)
doivgnt étre exprimés en dBm.

Les gffets des produits d'intermodulation et du bruit généréidans les sources de signal d'essai
doivgnt étre négligeables.

9.3.2 Codeur pour les mesurages du récepteur.

Le cas échéant, et afin de faciliter les mesurages sur le récepteur, un codeur destiné au
syst§me d'acquisition de données doit acecompagner I'EUT, avec les caractéristiquels du
procgssus normal de modulation. Le codeurest utilisé pour moduler un générateur de signaux
faisapt office de source de signal d'essai;

Les g¢étails exhaustifs de tous les<codes et du ou des formats de code utilisés doiven{ étre
donngs.

9.3.3 Dispense pour les récepteurs
Si le[fabricant déclare que les deux récepteurs AMRT sont identiques, I'essai peut étre |imité

a un|(récepteur, I'essai du deuxiéme récepteur pouvant ne pas étre réalisé. Le rapport d'gssai
doit Ie signaler.

9.3.4 Impédance

Dang le’ présent document, le terme "50 Q" est utilisé pour indiquer une impédancel non

réactive-de-50-9-

9.3.5 Antenne artificielle (antenne fictive)

Les essais doivent étre réalisés a l'aide d'une antenne artificielle qui doit étre une antenne
non réactive et non rayonnante de 50 Q reliée au connecteur d'antenne.

9.3.6 Installations d'acces

Tous les essais doivent étre réalisés a l'aide des accés normalisés de I'EUT. Si des
installations d'acces sont exigées pour réaliser un essai particulier, elles doivent étre fournies
par le fabricant.


https://iecnorm.com/api/?name=5377cd83ad3256007afb6c8a84268dcd
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