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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
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Information technology — Telecommunications and
information exchange between systems — Close capacitive
coupling communication physical layer (CCCC PHY)

1 Scope

This dj
duplex

PHY) for full

and broadcast communication in time slots on frequency division multiplex chahnlels.

NOTE An implementation for small size and low power devices is provided in Annex B.

2 Normative references

The following documents are referred to in the text in such a way<hat some or all of|their content
constifutes requirements of this document. For dated references;.only the edition citefl applies. For
undat¢d references, the latest edition of the referenced document(including any amendnjents) applies.

ISO/IHC 7498-1, Information technology — Open Systems Interconnection — Basic Refererice Model: The
Basic Model

ITU-T |Rec. V.41, Data communication over the telephone network — Code-independent] error-control
system

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

For th¢ purposes of this document, the terms and definitions given in ISO/IEC 7498-1 and| the following
apply.

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

— ISP Online browsing platform: available at https://www.iso.org/obp

— IELC Electropedia: available at http://www.electropedia.org/

3.11
listener
entity that'does not initiate communication

3.1.2
talker
entity that initiates communication

3.2 Abbreviated terms

CRC cyclic redundancy check
CCCC close capacitive coupling communication
DUT device under test

© ISO/IEC 2021 - All rights reserved 1
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FDC frequency division channel
LBT listen before talk

LEN length

P-DU PHY data unit

P-PDU PHY PDU

PHY physical layer

RFU reserved fOr future use
TDS time division slot

4 Conventions and notations
The following conventions and notations apply in this document.

— A sequenge of characters of ‘A’, ‘B’, ‘C”, ‘D, ‘E’ or ‘F’ and decimal digits‘in parentheses regresent
numbers in hexadecimal notation unless followed by a ‘b’ character:

— Numbers|in binary notation and bit patterns are represented bya sequence of 0 and 1 digitp or ‘X’
characteis in parentheses followed by a ‘b’ character, e.g. (0X21X010)b. Where X indicates that the
setting of|a bit is not specified, and the leftmost bit is the most significant bit unless the sequpnce is
a bit pattern.

5 Conformance

Conforming eptities implement:

— both talker and listener;

— listen befpre talk (LBT) for both talket and listener;

— the capalility to execute association on FDC2 and to communicate on (FDCO and FDC1), (FDL3 and
FDC4), or{ (FDCO, FDC1, FDE3and FDC4);

— the capalility for talkers'and listeners to use any of the 8 TDS on an FDC;

— both full duplex anddbroadcast communication, and pass the tests specified in Annex A.

6 Architerture

The protocol architecture of CCCC follows ISO/IEC 7498-1 as the basic model. CCCC devices communicate
through mediators, such as conductive and dielectric materials.

Plate-electrodes for CCCC device E and F are equivalent to the reference plate-electrode assembly.

The plate-electrode A faces to the imaginary point at infinity and the plate-electrode B faces to the
mediator. The plate-electrode C faces to the mediator and the plate-electrode D faces to the imaginary
point at infinity. See Figure 1.

Figure 2 is the equivalent circuit of Figure 1. The voltage of X is the potential of the point at infinity. The
voltage of Y is the potential of the point at infinity. It is deemed that the potential of X and Y is identical.
Therefore, X and Y is imaginary short. Consequently, devices E and F are able to send and receive signal.

Regarding the information transfers from CCCC devices E to F, device E changes the voltage between
plate-electrode A and B. It changes the electric charge between plate-electrode B and the mediator.

2 © ISO/IEC 2021 - All rights reserved
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The change in electric charge affects device F by the capacitive coupling between plate-electrode C and
mediator. Plate-electrodes A and B and plate-electrodes C and D have potential differences of reverse
polarity; therefore, device F senses the information as changes in voltage between plate-electrode C
and D.
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Compdgnents

pldte-electrode A

pldte-electrode B

pldte-electrode C

pldte-electrode D

CJCC device E

CQcC device F

Mg¢diator, conductive‘materials or dielectric materials.
Pojint at infinity.

El¢ctrostaticcapacity.

o T o » om0 wWw >

Figure 1 — Electrical models
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b) Device E is talking and device E is'listening

Key
Components
plate-electrode A

plate-electrode B

plate-electirode C

plate-electrode D

Closed Cagacitive Coupling Communicatioh device E
Closed Cagjacitive Coupling Communication device F

2 oM om g 0O W >

Conductiv¢ materials or dielectric. materials.

o

Imaginary|short.
Figure 2 — Equivalent circuit

Information transfer between CCCC devices E and F takes place by synchronous communicatipn, see
subclause 131 Subclause 8.2.1 specifies five frequency division channels (FDC) by division]of the
centre frequency. Each FDC consists of a sequence of time-segments. Each time-segment consists of
eight time division slots (TDS) for time division multiple-access, see Clause 12. Peers use the listen
before talk (LBT) procedure in subclause 13.1 to ascertain that a TDS is not occupied. The TDSs are
negotiated using the association procedure specified in Clause 14.

Subclauses 15.1 and 15.2 specify full duplex and broadcast communication respectively. In full duplex
communication, talkers and listeners exchange P-PDUs (see Clause 9) by synchronous communication.
In broadcast communication, talkers broadcast P-PDUs and listeners receive P-PDUs without
acknowledgment.

Length information and CRC is added to the SDU to construct a PHY data unit (P-DU), see Clause 10. The
sender segments the P-DU into P-PDUs. The receiving entity reassembles the P-PDUs into the P-DU, see
Clause 11, and forwards the SDU to its PHY user as illustrated in Figure 3.

4 © ISO/IEC 2021 - All rights reserved
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SDU SDU
PHY User

PHY

| LEN || ¥

<

SDU || CRC |
P-DU

A 4

N,

Level

Level | Pre- : TDS Y Sequence . —7
|Space |Ar|iu:r Amhlnl Sync |AttnbUte| numhnr\i\ nlqnmhar P,ayload | CRC |Ar|i||<t Spacel
Level | Pre- ! TDS | Sequence A | ’ 7 | | Level | |
|Space|Adjust amble | SYN¢ |Attr|bute number| number | Paylolad CRC | Adjust Space
Level [ Pre- N TDS [ Sequence A | 7 | | Level | |
|Space Adjust amble| Sync |Attr|bure|number number | Payload CRC Adjust Space

P-PDU

7
Cc

a  Sepmentation.
b Repssembly.
¢ Segmented P-PDU.

t time

Figure 3 — PHY model

7 Reference plate-electrode assembly

The reference plate-electrode assembly fof’the CCCC devices shall consist of plate-electrode A and plate-
electrgde B as specified in Figure 4. Dimensional characteristics are specified for thode parameters
deemed to be mandatory.

a=20)0+01mm
b=20/0+0,1 mm
The diptance c between,plate-electrode A and B shall be 5,0 + 0,1 mm by horizontal flat surface.
d=0,30 + 0,03 mun

The dipplacement of centre of area e between plate-electrode A and B shall be a maximun of 0,1 mm.

The mpterial of the plate-electrodes shall be 99 % to 100 % copper or equivalent.

The twisted-pair wire shall be connected inside the circle area f specified in Figure 4. The circle area f
has a diameter of 2,0 + 0,5 mm. The twisted-pair wire shall be stranded wire and 26, 27, or 28 specified
American Wire Gauge. The length of the twisted-pair wire for the reference plate-electrode assembly
shall be less than 1,0 m.

© ISO/IEC 2021 - All rights reserved 5
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Key
Components
A plate-elec]
B  plate-elect
C  twist-pair

8 PHY pal

8.1 Voltag

The following
for communid

— +m Volts;

rode A
rode B

vire

Figure 4 — CCCC reference plate-electrode assembly

rfameters

p conditions

conditionsof the voltage between the outer and the inner plate-electrode shall b
ation:

— -m Volts;

e used

— 0 Volt;
— OPEN.

The value m depends on implementations. 0 Volt is achieved by shorting the two plate-electrodes in a
plate-electrode assembly. OPEN is achieved by disconnection of the plate-electrode assembly from the
driver circuits.

8.2 Bitrepresentation

8.2.1 Bit duration

The centre frequency f_is 40,68 MHz + 50 Hz/MHz.

6
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The bit duration T equals D/f_ seconds.

Table 1 specifies the relation between FDC and D.

Table 1 — FDCand D

FDC D
0 11
1 7
2 5
3 3
4 1

8.2.2 | Bitencoding

Manchester bit encoding is specified in Figure 5. Depending on the relative orifentation, bitls are received
with e|ther positive or negative polarity. The half bit time transition shall be between 0,4|T and 0,6 T.

Y
T N
7
T2 , T2
+m 4
o |
N E— L X
a) bit ()b encoding
Y
T N
7l
T2 T2
™ 4
+m 4 - :
0 |
. | X

b) bit (0)b encoding

Key

X  time
T birt]time

Figure 5 — Bit encoding

8.3 Transmission

P-PDUs shall be transmitted byte-wise in the sequence specified in subclause 9.1. Bytes shall be
transmitted with the least significant bit first.

8.4 DC balance of a P-PDU
The DC balance of a P-PDU is (Sp - Sn) / (Sp + Sn) x 100 [%] where Sp is the integral of the positive

voltage parts of one P-PDU and where Sn is the integral of the negative voltage parts of one P-PDU. The
DC balance shall be less than + 10 % per P-PDU.

© ISO/IEC 2021 - All rights reserved 7


https://iecnorm.com/api/?name=f73dd6a758f33cf260439e7e7b79742c

ISO/IEC 17982:2021(E)

8.5 Reception of a P-PDU

While receiving a P-PDU, receivers shall put the voltage condition to OPEN.

9 P-PDU

9.1 Structure

Figure 6 specifies the P-PDU as a sequence of 0,5 T of space, 1,5 T of level adjust, 2 T of pre-amble, 5 T
of sync, 2 T of attribute, 3 T of TDS number, 2 T of sequence number, 32 T of payload, 16 T of CRC, and
2 T of post-amble. The P-PDU continues/ends with 1.5T of level adjust and another 0,5T space. The bit
encoding spe¢ified in 8.2.2 shall be applied to attribute, TDS number, sequence number, paylodd, and
CRC.

66 T is represented by ty, t,, ts, ... tg.

a

r[12345 6 7 [

[y Ly 1y / /

Key
pre-amble|(2 T)
sync (5T)
attribute (R T)

TDS numbgr (3 T)
sequence fhumber (2 T)
payload (32 T)

CRC (16 T]
postamble| (2 T)
P-PDU (66|T)
Space (0,5[T)
Level adjust{1,5-1

VO 0NN O U W N

o

Figure 6 — P-PDU structure

9.2 Space

The space duration shall be 0,5 T with voltage condition OPEN.

9.3 Level adjust
Level adjust shall be 1,5 T of 0 Volt.

8 © ISO/IEC 2021 - All rights reserved
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Figure 7 specifies pre-amble and sync patterns. The transmitter shall apply pattern P. If the receiver
detects sync pattern P then it shall decode the bits in a P-PDU as positive polarity. If the receiver detects
sync pattern Q then it shall decode the bits in a P-PDU as negative polarity. The divisor value shall be
detected from pre-amble and sync. Other patterns shall not be handled as pre-amble and sync.

Y

Key

timhe

XN e

—_—~—

bit time

prg-amble (2 T)
syhc (5T)

Figure 7 — Pre-amble and sync patterns

9.5 Attribute

Table 2 spécifies the bit encodings of the attribute settings in a P-PDU. If a receiver gets

RFU attribute

settings it shall ignore the P-PDU and stay mute.

Table 2 — Attribute settings

tio | tia Definition
FDC2 FDCO, FDC1, FDC3, and FDC4
0 0 |Association request 1 or Associ- |null P-PDU
ation response 2
0 1 |Association response 1 or Asso- |last data P-PDU
ciation request 2
0 |RFU first data P-PDU
1 |[RFU data P-PDU between the first and the last data P-PDU

© ISO/IEC 2021 - All rights reserved
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9.6 TDS number

The TDS number field shall indicate the slot number in which the P-PDU is send; numbers 1 to 8 are

identified by (000)b to (111)b.

9.7 Sequence number

9.7.1 Initial and range

P-PDUs shall be identified by the sequence numbers in the range of (00)b to (11)b. The first P-PDU shall

have (00)b in the sequence number field.

9.7.2 Ackn

bwledgement

To acknowledige correct reception, receivers shall increment the sequence number by 1 (modulo 4) from

the correctly

9.8 Payload

The payload f

9.9 CRC

The scope of
payload. The
received P-PD

Example
is (6F AB).

9.10 Post-amble

Post-ambles ¢

9.11 Null P-PDU

Feceived P-PDU as the sequence number in the next P-PDU.

eld of a P-PDU contains 4 bytes.

bnsist of 1,5 T of level adjustand 0,5 T of Space.

Null P-PDUs hfave attribute of (00)b and a payload (00 00 00 00).

9.12 Data P{PDU

Data P-PDUs have a_payload with a (possibly segmented) P-DU.

10 PHY dataun

CRC shall be the last 1 T of sync as a bit, attribute,"TDS number, sequence numbér, and
[RC shall be calculated according to ITU-T V.41 with'pre-set value (FF FF). If the CR( of the
U and the calculated CRC upon reception diffex;the P-DU shall be ignored.

with attribute (11)b, TDS number (010)b, seqience number (10)b, payload (55 AA 00 FF) fhe CRC

Figure 8 specifies the P-DU. It shall consist of LEN, SDU, and CRC.

10

mit (P-DIN
SEEEAR T J

<7
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1 2
— / —
[ LEN ] SDU [ CRC ]
Key
1 2byte
2 LEN bytes
3 16bit
Figure 8—PHY-dataunit-(P-BbY)
LEN cgntains the length of SDU in bytes + 2. The CRC shall be calculated over the LENvalue and the SDU
according to ITU-T V.41. The pre-set value shall be (FFFF).
11 S¢gmentation and reassembly
P-DU ghall be segmented and reassembled into 4 byte payloads of P-PDU as illustrated ip Figure 9, by
using the attribute settings in Table 2.
| P-DU |
A
T 2 g
— n (@)
a [ ] b
o]
v LI _Jl 41 EL_1
P-PDU R-PDU P-PDU P-PDU
a  Sepgmentation.
b Repssembly.
¢ Dyration to be ignored fox information exchange.
Figure 9 — Segmentation and reassembly
12 TDS
A TDSlisv64 T wide. A P-PDU which is 66 T wide (see Figure 6), shall be transmitted inl one TDS. See
Figure 11.
TDSs shall be numbered from 1 to 8 in each time segment as illustrated in Figure 10.

©150/1
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Figure 11 — Mapping of a P-PDU and a TDS

communicatign. A full duplex channel consists of two TDSs and one TDS is used for broadcast

This docume£t specifies full duplex and broadcast eetiimunication. A TDS is used for unidire¢tional
communicatign.
The TDS may |pe either fixed by configurationor be negotiated.

Talkers may dither use fixed configured. TDS(s) on FDC1 or FDC3 or alternatively negotiate using [TDS(s)
on FDC1 or FIPC3 using the association procedure. Talkers that select FDCO or FDC4 shall negotiate TDS
using the assqciation procedure in Clause 14.

Before using 4 TDS, entities shalluse LBT and synchronisation.

13 LBT and synchrenisation

13.1 LBT

During LBT, entities shall Tisten for 576 T on the selected FDC to seek a free TDS. A TDS is occupied
when the entities receive a correct P-PDU.

13.2 Synchronisation

If all TDSs on the FDC that the talker selects are found to be free using LBT, then that talker shall
generate the TDS timing on its selected FDC. Otherwise the talkers shall synchronise to the TDS timing
on the FDC using LBT. Listeners shall always synchronise to the TDS timing on the FDC using LBT.

12 © ISO/IEC 2021 - All rights reserved
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14 Association procedure

Talkers use the association procedure to negotiate the communication TDS(s). During this procedure,
talkers and listeners exchange the P-PDUs on 2 full duplex TDS in FDC2, in the following steps:

1y
2)

3)

4)

5)

6)

7)

8)

Figure 12 illustrates steps 3) to 6).

Talker selects a free association TDS in the range from 0 to 3 in FDC2, using LBT.

Talker selects (1 for broadcast and 2 for full duplex) free slot(s) in an FDC other than FDC2, using
LBT.

Talker sends association request 1 P-PDU specified in Table 3 on the association TDS from step
1 with attribute (00)b, sequence number (00)b and FDC/TDS(s) from step 2 and the selected

- do 1
COIIIMIUTIITCatIoT 1IToue.

Listener sends association response 1 P-PDU specified in Table 4 on the association TDS number +
4 with attribute (01)b, sequence number (01)b and random number.

Tdlker sends association request 2 P-PDU specified in Table 4 on the asSociation TDS from step 1
with attribute (01)b, sequence number (10)b and the random number from associatign response 1.

Listener sends association response 2 P-PDU specified in Table 3<on-the association TDS number +
4 with attribute (00)b, sequence number (11)b and FDC/TDS(s)frem association reqyest 1.

Pders attempt communication as specified in Clause 15 on theFDC/TDS(s) from assocjation request
1.

-

If the FDC/TDS(s) from association request 1 aré occupied peers may repeat th|s association
procedure.

Talker Listener

LBT on the/KDC2

send Association Request 1

 ) receive
Association Response 1 send
receive 4— 
send Association Request 2

 > receive
Association Response 2 send
receive

Figure 12 — Association
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Table 3 — Payload with parameters of association request 1 and association response 2 P-PDU

Payload Settings
tyg
ty7
Shall be one’s complement of ty;, tg, t1g, tog ta1, T2, ta3, tow tas, the ta7 tag tho, tag ta1, tan

t34

t33

ts) RFU

t3q RFU

t30 RFU

tyg RFU

tyg RFU

tyy 0 [full duplex | 0 |broadcast

the 0 |communication 1 |communication other settings are REU

te |0 0]

toy 0 [listener| 1 |listener| O | listener | 1 | listener | O | listener |~} | listener | O | listener | 1 | |isten-
er

ty3 0| uses [0] uses [1] uses [1] uses [0] bSed [0] uses [1]| uses |1/ |uses

t,, |o|TDs1 [o| TDS2 [o] TDS3 [0| TDS4 |[1f\IDss [1]| TDS6 |1| TDS7 |1 [DS8

tyq 0 | talker | 1| talker | 0| talker |1 | talker | 0. talker | 1| talker |0 | talker |1 | falker

tho 0| uses [0] uses [1] uses [1] usesCf0| Uses [0] uses [1]| uses |1/ |uses

t, |0|TDS1 |o| TDs2 [0] TDS3 [0 TdS4 [1| TDSS |[1| TDS6 [1| TDS7 |1 [rDS8

tig 0 Juse FDCO 1 {use FDC 4 other settings are RFU

t, |0 1]

14 © ISO/IEC 2021 - All rights reserved
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Table 4 — Payload with parameters of association response 1 and association request 2 P-PDU

Payload

Settings

g

ty7

Shall be one’s complement of t;, tyg, t19, t20, t21, t22, t23, tos tas, tag, to7 thg, oo, tag, ta1, ta

tig

t17

Random number

15 Communication

15.1 General

Entitigs exchange P-PDUs (see Clause 11) using either full duplex or broadcast communicgtion.

Entitids shall send Null P-PDUs when there is no P-DU (see Clause 10) pending until the P|

commynication.

15.2 Full duplex communication

See supclause 9.7.1 for the rules'en the sequence numbering.

The sender shall resend the.current P-PDU until it is acknowledged. See subclause 9.7.2.

The ndxt P-PDU shall iave a sequence number of the (last received sequence number + 1) jmodulo 4.

Figure 13 illustrates'full duplex communication without any errors.

Figure 14 illustrates a full duplex communication flow with receive errors.

© ISO/IEC 2021 - All rights reserved

HY user stops

15


https://iecnorm.com/api/?name=f73dd6a758f33cf260439e7e7b79742c

ISO/IEC 17982:2021(E)

16

Time-segmentn + 4 Time-segment n + 3 Time-segmentn +2 Time-segmentn + 1 Time-segment n

reset the sequence number Send

Receive

increment the sequence number

Talker

Sequence number (00) b

-

Sequence number (01) b

Sequence number (10) b

-

Listener

Receive

increment the sequence number
Send

Send Receive
Hrer =y S FreH:
Sequence number (11) b Send
Receive
ncrement the sequence number W-}
Send Receive

ncrement the sequence number

increment the sequence number

Receive

Send

Receive

Send

Receive

Sequence number (01) b

| swevenmorone

Sequence number (10) b

-

Sequence number (11) b

Sequence number«(00) b

\

Sequence'number (01) b

increment the seguence number
Send

Receive

ihcrement the sequence number
Send

Figure 13 — Example flow of full duplex communication
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15.3 |
Broad

For br
proceq

Talker Listener
reset the sequence number Send Sequence number (00) b
 > Receive
Resend same P-PDU Sequence number (00) b
Receive
Resend same P-PDU Sequence number (00) b
Receive

Receive (fail)

Resend same P-PDU

Receive

Resend same P-PDU

Receive

Time-segment n + 4 Time-segment n + 3 Time-segmentn + 2 Time-sggmentn + 1 Time-segment n

Sequence number (01) b

Sequence number (00) b

e N

Sequence numbep’(01)b

Sequence.number (10) b

e N

Sequence number (01) b

increment\the sequence nun]

Send

Receive

Resend same P-PDU

Receive (fail)

Resend same P-PDU

Figure 14 — Example flow of full duplex communication with some resend

Broadcast communication

fast communication is unidirectional and unacknowledged.

oadcastscommunication, the talker (hereafter referred to as broadcaster) shall
ure'in' subclause 13.1 to find a free TDS on FDCO or FDC4.

ber

ling

use the LBT

Any nUIbers of TeCelVers may Teceive broadcasted P-PDUs:

See subclause 9.7.1 for the rules on the sequence numbering.

The broadcaster may repeatedly send identical P-PDUs. The next P-PDU shall have a sequence number
of the (last sent sequence number + 1) modulo 4.

NOTE

Repeating identical P-PDUs can increase communication robustness.

Figure 15 illustrates broadcast communication flow. In this example, the broadcaster sends identical
P-PDUs in 2 time-segments.

© ISO/IEC 2021 - All rights reserved
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Time-segment n + 4 Time-segmentn + 3 Time-segmentn + 2 Time-segmentn + 1 Time-segment n

Broadcaster

Sequence number (00) b

-

Sequence number (00) b

)

Receiver

Receive

Receive

ingrement the sequence number as 1

Send

transmit the same P-PDU
Send

in¢rement the sequence number as 1

Send

Sequence number (01) b

-

Sequence number (01) b

-

Sequence number{10) b

Receive

Receive

Receive

Figure 15 — Example flow of broadcast communication
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Annex A
(normative)

Tests

A.1 Reference plate-electrode test

Tests 4
follow

— Temperature: 20 °C to 30 °C.

— Re
— Cd

The re
for DU

The pd
eacho

Any cd
The di
100,0

The oy
pair wji

The oy

specified in Table A.1 shall be werified at the spectrum analyser for the specified D and di

ference plate-electrode assembly shall be horizontally opposed to the plate-electy
T. The plate-electrodes shall be terminated by a 50 () resistor. See Figure A.1.

ther.

nd measurements made to check the requirements of this document shall be cary
ng ambient conditions of the air immediately surrounding the plate-electrode-asse

lative humidity: 40 % to 70 %.

nditioning period before testing: at least 1 hour.

wer sources of the signal generator and the spectrum analyser shall be electrically

nductive materials without air shall not be inxange of 50,0 cm from a plate-electr

stance between a plate-electrode assembl{:and the signal generator shall be fro
'm. The distance between a plate-electrode assembly and the spectrum analyser
50,0 cin to 100,0 cm.

[tput and input impedance of the signal generator and the spectrum analyser ang
ire shall be terminated by a 50 Q resistor.

ied out in the
mblies:

ode assembly

isolated from

pde assembly.
m 50,0 cm to
shall be from

| the twisted-

tput signal level of the signaligenerator shall be 3,9 dBm of sine wave. The minimun power levels

Table A.1 — Receive power (dBm)

stance.

Distance between the fc/D (Mb/s)
plate-electrode assembly
(mm) 40,68 13,56 8,14 5,81 3,70
1,0+0,5 -43 -55 -60 -64 -68
3,2%0,5 - 47 -58 - 64 - 67 -72
— 10,0+ 065 55 67 73 76 -81
31,6 £0,5 -65 -78 -84 -88 -94
100,0 £ 0,5 -81 -93 -99 -103 -108

©150/1
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«—m
«—m

Key

a  Distanceb
Components
A plate-elec]
B  plate-elect
C plate-elect
D plate-elect]
E

F  plate-elect]

Equipment
G signal gen
H spectrum

A.2 P-PDU

The P-PDUs w
requirements

A.3 Protoq

AT B Cr1 b
G H

ptween plate-electrode B and C.

rode A
rode B
rode C
rode D

reference plate-electrode assembly

rode assembly for DUT

brator
inalyser
Figure A:1=— Plate-electrode assembly test
DC balance(test

ith payloads\(00 00 00 00), (FF FF FF FF), (55 55 55 55) and (AA AA AA AA) shallm
of DC balance of P-PDU, see 8.4.

roltest

bet the

Using the protocol test setup, the tests specified herein shall be completed as specified.

A.3.1 Testsetup

The test setup is illustrated in Figure A.2.

The test box shall be able to send and receive the test P-PDUs. The test box shall execute all the test
scenarios regarding DUT.

The protocol test setup shall consist of the reference plate-electrode assembly, test box and DUT. The
reference plate-electrode shall be connected to the test box. The distance between plate-electrodes B
and C shall be 10,0 + 0,5 mm.

20
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The power sources of the test box and DUT shall be electrically insulated.

NOTE

If the test box and DUT get their power source from the same lamp line, their grounds are connected.

AEB CFD

Key

Compd
pld
pld
pld
pld

m m g O w >

DU
Equipn
G teg

A.3.2

nents

te-electrode A
te-electrode B
te-electrode C
te-electrode D

reference plate-electrode assembly

T
hent
t box

Figure A.2 — Protocol test setup

Test scenario 1

Test b¢x activates,as talker and DUT activates as listener.

The d
associ

bvices_are’ tested on FDCO, TDS1 and TDS5 in full duplex communication with
htion procedure on FDC2, TDS1 and TDS5.

1 A D v datrilc
7= r

Q o
TCTYT TOT cTTarrss

See Tal

A3.3

Test scenario 2

Test box activates as talker and DUT activates as listener.

LBT and the

The devices are tested on FDCO, TDS1 in broadcast communication with LBT and the association
procedure on FDC2, TDS1 and TDS5.

See Table A.3 for details. Other possible scenarios may be planned.

A.3.4

Test scenario 3

Test box activates as talker and DUT activates as listener.

© ISO/IEC 2021 - All rights reserved
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The devices are tested on FDC1, TDS1 and TDS5 in full duplex communication without an association

procedure.

See Table A.4 for details. Other possible scenarios may be planned.

A.3.5 Test scenario 4

Test box activates as talker and DUT activates as listener.

The devices are tested on FDC1, TDS1 in broadcast communication without an association procedure.

See Table A.5 for details. Other possible scenarios may be planned.

A.3.6 Test scenario 5
Test box activlates as listener and DUT activates as talker.

The devices are tested on FDCO, TDS1 and TDS5 in full duplex communication,‘with LBT a
association pffocedure on FDC2, TDS1 and TDS5.

See Table A.6 ffor details. Other possible scenarios may be planned.

A.3.7 Test $cenario 6
Test box activlates as listener and DUT activates as talker.

The devices are tested on FDCO, TDS1 in broadcast communic¢ation with LBT and the asso
procedure on|FDC2, TDS1 and TDS5.

See Table A.7 for details. Other possible scenarios may be planned.

A.3.8 Test $cenario 7
Test box activlates as listener and DUT activates-as talker.

The devices dre tested on FDC1, TDS1 apd-TDS5 in full duplex communication without an asso
procedure.

See Table A.8 for details. Other possible scenarios may be planned.

A.3.9 Test $cenario 8
Test box activjates as listener and DUT activates as talker.
The devices afe tested on FDC1, TDS1 in broadcast communication without an association proce

See Table A.9 for‘details. Other possible scenarios may be planned.

nd the

ciation

Ciation

dure.
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Table A.2 — Test scenario 1

Test box with reference plate-electrode assem-
bly

Step number
and
direction

Device under test (DUT)

<FDC2/TDS1 : Association Request 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 00, Payload = (20)(00)(DF)(FF)
<FDC2/TDS2 : Association Request 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,

1

N

<FDC2:LBT >

DUT should be able to detect vacant TDS5 and receive

Association Request 1.

Sequencenuwmber =00 Payload = (00}(QO)(EE)(EFE)
<FDC2)/TDS6 : Association Response 1 >
Pre-anible/Sync = Pattern P, Attribute = 00,
Sequenfce number = 01, Payload = (00)(00)(FF)(FF)
<FDC2/TDS3 : Association Request 1 >
Pre-antble/Sync = Pattern P, Attribute = 00,
Sequerfce number = 00, Payload = (00)(00)(FF)(FF)
<FDC2)/TDS7 : Association Response 1 >
Pre-angble/Sync = Pattern P, Attribute = 00,
Sequerfce number = 01, Payload = (00)(00)(FF)(FF)
<FDC2)/TDS4 : Association Request 1 >
Pre-anible/Sync = Pattern P, Attribute = 00,
Sequernfce number = 00, Payload = (00)(00)(FF)(FF)
<FDC2/TDS8 : Association Response 1 >
Pre-angble/Sync = Pattern P, Attribute = 00,
Sequerfce number = 01, Payload = (00)(00)(FF)(EE)

(Test Bpx sends Association Request 1 or Associ-
ation Response 1 on TDSs except TDS5 on(FDC2.
TDS1 : Used FDC1, talker uses TDS1, listener uses
TDS5, Hull duplex)

<FDC2/TDS5 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute [ 00,

Sequence number = 01, Payload = (00)(00)(FF)(FF)

© ISO/IEC 2021 - All rights reserved
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Table A.2 (continued)

Test box with

reference plate-electrode assem-
bly

Step number
and
direction

Device under test (DUT)

Sequence numb

Sequence numb

<FDC2/TDS1 : Association Request 2 >
Pre-amble/Sync = Pattern P, Attribute = 01,

er = 10, Payload = (00)(00)(FF)(FF)

<FDC2/TDS2 : Association Request 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,

r=00, Payload = (00)(00)(FF)(FF)

3

N

DUT should be able to receive Association Request 2.

<FDC2/TDS6: |
Pre-amble/Syn
Sequence numb)
<FDC2/TDS3 :
Pre-amble/Syn
Sequence numb
<FDC2/TDS7 : 4
Pre-amble/Syn
Sequence numb
<FDC2/TDS4:

Pre-amble/Syn
Sequence numb
<FDC2/TDS8:

Pre-amble/Syn
Sequence numb

(Test Box sends
TDS5 from step

\ssociation Response 1 >

= Pattern P, Attribute = 01,

er = 01, Payload = (00)(00)(FF)(FF)
\ssociation Request 1 >

= Pattern P, Attribute = 00,

er = 00, Payload = (00)(00)(FF)(FF)
\ssociation Response 1 >

= Pattern P, Attribute = 01,

er = 01, Payload = (00)(00)(FF)(FF)
\ssociation Request 1 >

= Pattern P, Attribute = 00,

er = 00, Payload = (00)(00)(FF)(FF)
\ssociation Response 1 >

= Pattern P, Attribute = 01,

er = 01, Payload = (00)(00)(FF)(FF)

Association Request 2 on FDC2/
1

<FDC2/TDS5 : Association Response 2 >
Pre-amble/Sync = Pattern P, Attribute = 01,
Sequence number = 11, Payload = (20)(00)(EO0)([FF)

DUT goes to the next step after detecting the silence of
P-PDU on FDC2/TDS1.

24
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Table A.2 (continued)

Test box with reference plate-electrode assem-
bly

Step number
and
direction

Device under test (DUT)

<FDCO/TDS1 : Full duplex >

Pre-amble/Sync = Pattern P, Attribute = 10,
Sequence number = 00, Payload = (0A)(00)(55)(AA)
<FDCO/TDS2 : Full duplex >

Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 00, Payload = (00)(00)(FE)(FF)

5

-

DUT should be able to receive the P-DU segment on
FDCO/TDS1.

< FDCOYTDS6 : Full duplex >

Pre-anible/Sync = Pattern P, Attribute = 00,
Sequerfce number = 01, Payload = (00)(00)(FF)(FF)
< FDCOYTDS3 : Full duplex >

Pre-angble/Sync = Pattern P, Attribute = 00,
Sequerfce number = 00, Payload = (00)(00)(FF)(FF)
< FDCOYTDS7 : Full duplex >

Pre-anible/Sync = Pattern P, Attribute = 00,
Sequenfce number = 01, Payload = (00)(00)(FF)(FF)
<FDCOY/TDS4 : Full duplex >

Pre-antble/Sync = Pattern P, Attribute = 00,
Sequerfce number = 00, Payload = (00)(00)(FF)(FF)
< FDCOYTDS8 : Full duplex >

Pre-anyble/Sync = Pattern P, Attribute = 00,
Sequerjce number = 01, Payload = (00)(00)(FF)(KFE)

(Test Bpx sends the first P-DU segment on TS on
FDC2)

<FDCO/TDS5 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute [ 10,

Sequence number = 01, Payload = (0A)(00)(55)(AA)
(DUT send back the payload)

© ISO/IEC 2021 - All rights reserved
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Table A.2 (continued)

Test box with reference plate-electrode assem-

bly

Step number
and
direction

Device under test (DUT)

Sequence numb

<FDCO/TDS1 : Full duplex >

Pre-amble/Sync = Pattern P, Attribute = 11,
Sequence number = 10, Payload = (00)(FF)(C3)(E7)
<FDCO/TDS2 : Full duplex >

Pre-amble/Sync = Pattern P, Attribute = 00,

r=00, Payload = (00)(00)(FF)(FF)

7

N

DUT should be able to receive the P-DU segment on

FDCO/TDS1.

<FDCO/TDS6:
Pre-amble/Syn
Sequence numb)
<FDCO/TDS3:
Pre-amble/Syn
Sequence numb
<FDCO/TDS7 :
Pre-amble/Syn
Sequence numb
<FDCO/TDS4 :
Pre-amble/Syn
Sequence numb
<FDCO/TDS8:
Pre-amble/Syn
Sequence numb

(Test Box sends
on FDC2 from s

Full duplex >

= Pattern P, Attribute = 00,

er = 01, Payload = (00)(00)(FF)(FF)
Full duplex >

= Pattern P, Attribute = 00,

er = 00, Payload = (00)(00)(FF)(FF)
‘ull duplex >

= Pattern P, Attribute = 00,

er = 01, Payload = (00)(00)(FF)(FF)
Full duplex >

= Pattern P, Attribute = 00,

er = 00, Payload = (00)(00)(FF)(FF)
Full duplex >

= Pattern P, Attribute = 00,

er = 01, Payload = (00)(00)(FF)(FF)

the between P-DU segment on TDS1
ep 4)

< FDCO/TDSS5 : Full duplex >

Pre-amble/Sync = Pattern P, Attribute = 11,
Sequence number = 11, Payload = (00)(FF)(C3)(E7)
(DUT send back the payload)

26
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Table A.2 (continued)

Test box with reference plate-electrode assem-
bly

Step number
and
direction

Device under test (DUT)

<FDCO/TDS1 : Full duplex >

Pre-amble/Sync = Pattern P, Attribute = 01,
Sequence number = 00, Payload = (96)(42)(B0)(4A)
<FDCO/TDS2 : Full duplex >

Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 00, Payload = (00)(00)(FF)(FF)

9

-

DUT should be able to receive the P-DU segment on
FDCO/TDS1.

< FDCOYTDS6 : Full duplex >

ble/Sync = Pattern P, Attribute = 00,

ce number = 01, Payload = (00)(00)(FF)(FF)
TDS3 : Full duplex >

ble/Sync = Pattern P, Attribute = 00,

ce number = 00, Payload = (00)(00)(FF)(FF)
TDS7 : Full duplex >

ble/Sync = Pattern P, Attribute = 00,

ce number = 01, Payload = (00)(00)(FF)(FF)
TDS4 : Full duplex >

ble/Sync = Pattern P, Attribute = 00,

ce number = 00, Payload = (00)(00)(FF)(FF)
TDS8 : Full duplex >

ble/Sync = Pattern P, Attribute = 00,

10

<FDCO/TDS5 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute [ 01,
Sequence number = 01, Payload = (96)(42)(B0)(4A)

(DUT send back the payload)

© ISO/IEC 2021 - All rights reserved
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Table A.3 — Test scenario 2

Test box with reference plate-electrode assem-

bly

Step number
and
direction

Device under test (DUT)

<FDC2/TDS1 : Association Request 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 00, Payload = (00)(02)(FF)(FD)
<FDC2/TDS2 : Association Request 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,

1

-

<FDC2:LBT >

DUT should be able to detect the vacant TDS5 on FDC2
and receive Association Request 1.

Sequence numb
<FDC2/TDS6 : |
Pre-amble/Syn
Sequence numb
<FDC2/TDS3 :
Pre-amble/Syn
Sequence numb)
<FDC2/TDS7 : 4
Pre-amble/Syn
Sequence numb
<FDC2/TDS4:

Pre-amble/Syn
Sequence numb
<FDC2/TDS8:

Pre-amble/Syn
Sequence numb

(Test Box sends
tion Response 1
FDC2.TDS1 : Ug
uses TDS5, Brod

r= 00 Payload = (00)(00)(FE)(EE)
\ssociation Response 1 >

= Pattern P, Attribute = 01,

er = 01, Payload = (00)(00)(FF)(FF)
\ssociation Request 1 >

= Pattern P, Attribute = 00,

er = 00, Payload = (00)(00)(FF)(FF)
\ssociation Response 1 >

= Pattern P, Attribute = 01,

er = 01, Payload = (00)(00)(FF)(FF)
\ssociation Request 1 >

= Pattern P, Attribute = 00,

er = 00, Payload = (00)(00)(FF)(FF)
\ssociation Response 1 >

= Pattern P, Attribute = 01,

er = 01, Payload = (00)(00)(FF)(FF)

Association Request 1 or Associa-
on TDSs except TDS1 and TDS5 on
ed FDC1, talker uses TDS1, listener
dcast)

<FDC2/TDSS5 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 01, Payload = (00)(00)(FF)(FF)

28
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Table A.3 (continued)

Test box with reference plate-electrode assem-

bly

Step number
and
direction

Device under test (DUT)

<FDC2

<FDC2

Seque

/TDS1 : Association Request 2 >

Pre-amble/Sync = Pattern P, Attribute = 01,
Sequence number = 10, Payload = (00)(00)(FF)(FF)

/TDS2 : Association Request 1 >

Pre-amble/Sync = Pattern P, Attribute = 00,

ce number =00, Payload = (00)(00)(FF)(FF)

3

-

DUT should be able to receive Association Request 1.

<FDC2
Pre-am
Sequen
< FDC2
Pre-am
Sequen
<FDC2
Pre-am
Sequen
< FDC2?]
Pre-am
Sequen
<FDC2
Pre-am
Sequen

(TestB
TDS5 f

TDS6 : Association Response 1 >

ble/Sync = Pattern P, Attribute = 01,

ce number = 01, Payload = (00)(00)(FF)(FF)
TDS3 : Association Request 1 >

ble/Sync = Pattern P, Attribute = 00,

ce number = 00, Payload = (00)(00)(FF)(FF)
TDS7 : Association Response 1 >

ble/Sync = Pattern P, Attribute = 01,

ce number = 01, Payload = (00)(00)(FF)(FF)
TDS4 : Association Request 1 >

ble/Sync = Pattern P, Attribute = 00,

ce number = 00, Payload = (00)(00)(FF)(FF)
TDS8 : Association Response 1 >

ble/Sync = Pattern P, Attribute = 01,

ce number = 01, Payload = (00)(00)(FF)(FE)

px sends Association Response 1 on FDC2/
om step 1)

< FDC2/TDS5 : Association Response 4 >

Pre-amble/Sync = Pattern P, Attribute [ 01,
Sequence number = 11, Payload = (00)(j02)(00)(FE)
DUT goes to the next step after detectipg the silence of

P-PDU on FDC2/TDS1.
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Table A.3 (continued)

Test box with

reference plate-electrode assem-

Step number
and

Device under test (DUT)

Sequence numb

(Test Box sends
count times)

Pre-amble/Syn

Sequence numb

Pre-amble/Syn
Sequence numb)
<FDCO/TDS4:

Pre-amble/Syn
Sequence numb
<FDCO/TDS5 :

Pre-amble/Syn
Sequence numb
<FDCO/TDS6:

Pre-amble/Syn

Sequence numb

Pre-amble/Syn
Sequence numb
<FDCO/TDS8:

Pre-amble/Syn

Sequence numb

er = 00, Payload = (0A)(00)(55)(AA)

Check iteration count function

the first P-DU segment iteration

bly direction
<FDCO/TDS1 : Broadcast > 5 DUT should be able to receive the P-DU segment on
Pre-amble/Sync = Pattern P, Attribute = 10, - FDCO/TDST for iteration count.

<FDCO/TDS2: Proadcast >

= Pattern P, Attribute = 00,
er = 00, Payload = (00)(00)(FF)(FF)

<FDCO/TDS3 : Broadcast >

= Pattern P, Attribute = 00,

er = 00, Payload = (00)(00)(FF)(FF)
Broadcast >

= Pattern P, Attribute = 00,

er = 00, Payload = (00)(00)(FF)(FF)
Broadcast >

= Pattern P, Attribute = 00,

er = 00, Payload = (00)(00)(FF)(FF)
Broadcast >

= Pattern P, Attribute = 00,

er = 00, Payload = (00)(00)(FF)(FF)

<FDCO/TDS7 : Broadcast >

= Pattern P, Attribute = 00,

er = 00, Payload = (00)(00)(EE)(EF)
Broadcast >

= Pattern P, Attribute.=00,

er = 00, Payload =(00)(00)(FF)(FF)
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Table A.3 (continued)

Test box with reference plate-electrode assem-

Step number

Sequence number = 01, Payload = (00)(FF)(C3)(E7)
— Checkiteration count function

(Test Box sends the between P-DU segment itera-
tion count times)

bl and Device under test (DUT)
y direction
<FDCO/TDS1 : Broadcast > 6 DUT should be able to receive the P-DU segment on
Pre-amble/Sync = Pattern P, Attribute = 11, - FDCO/TDSI for iteration count.

<FDCO)TDS2 : Broadcast >

Pre-anyble/Sync = Pattern P, Attribute = 00,
Sequenfce number = 00, Payload = (00)(00)(FF)(FF)
< FDCOYTDS3 : Broadcast >

Pre-anible/Sync = Pattern P, Attribute = 00,
Sequern|ce number = 00, Payload = (00)(00)(FF)(FF)
<FDCO)TDS4 : Broadcast >

Pre-anible/Sync = Pattern P, Attribute = 00,
Sequerfce number = 00, Payload = (00)(00)(FF)(FF)
<FDCOYTDSS : Broadcast >

Pre-anible/Sync = Pattern P, Attribute = 00,
Sequenfce number = 00, Payload = (00)(00)(FF)(FF)
< FDCOYTDS6 : Broadcast >

Pre-antble/Sync = Pattern P, Attribute = 00,
Sequerfce number = 00, Payload = (00)(00)(FF)(FE)
< FDCOYTDS7 : Broadcast >

Pre-anyble/Sync = Pattern P, Attribute =00,
Sequerfce number = 00, Payload = (00)(00)(FF)(FF)
< FDCOYTDS8 : Broadcast >

Pre-anible/Sync = Pattern P Aftribute = 00,
Sequern|ce number = 00, Payload = (00)(00)(FF)(FF)
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Table A.3 (continued)

Test box with

reference plate-electrode assem-

Step number
and

Device under test (DUT)

Sequence numb

(Test Box sends
count times)

Pre-amble/Syn

Sequence numb

Pre-amble/Syn
Sequence numb)
<FDCO/TDS4:

Pre-amble/Syn
Sequence numb
<FDCO/TDS5 :

Pre-amble/Syn
Sequence numb
<FDCO/TDS6:

Pre-amble/Syn

Sequence numb

Pre-amble/Syn
Sequence numb
<FDCO/TDS8:

Pre-amble/Syn

Sequence numb

er = 10, Payload = (96)(42)(B0)(4A)

Check iteration count function

the last P-DU segment iteration

bly direction
< FDCO/TDS1 Full duplex > 7 DUT should be able to receive the P-DU segment on
Pre-amble/Sync = Pattern P, Attribute = 01, - FDCO/TDST for iteration count.

<FDCO/TDS2: Proadcast >

= Pattern P, Attribute = 00,
er = 00, Payload = (00)(00)(FF)(FF)

<FDCO/TDS3 : Broadcast >

= Pattern P, Attribute = 00,

er = 00, Payload = (00)(00)(FF)(FF)
Broadcast >

= Pattern P, Attribute = 00,

er = 00, Payload = (00)(00)(FF)(FF)
Broadcast >

= Pattern P, Attribute = 00,

er = 00, Payload = (00)(00)(FF)(FF)
Broadcast >

= Pattern P, Attribute = 00,

er = 00, Payload = (00)(00)(FF)(FF)

<FDCO/TDS7 : Broadcast >

= Pattern P, Attribute = 00,

er = 00, Payload = (00)(00)(EE)(EF)
Broadcast >

= Pattern P, Attribute.=00,

er = 00, Payload =(00)(00)(FF)(FF)
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Table A.4 — Test scenario 3

Test box with reference plate-electrode assem-
bly

Step number
and
direction

Device under test (DUT)

<FDC1/TDS1 : Full duplex >

Pre-amble/Sync = Pattern P, Attribute = 10,
Sequence number = 00, Payload = (0A)(00)(55)(AA)
<FDC1/TDS2 : Full duplex >

Pre-amble/Sync = Pattern P, Attribute = 00,

Seque enumber =00 Pavlgad = (ﬁﬂ)(ﬂﬂ)(ﬁp)(l:ﬁ)

1

N

Supposing that DUT knows TDS5 as its time-slot.

DUT should be able to receive the P-DU segment on
FDCO/TDS1.

< FDC1)/TDS6 : Full duplex >

Pre-anible/Sync = Pattern P, Attribute = 00,
Sequenfce number = 01, Payload = (00)(00)(FF)(FF)
<FDC1}/TDS3 : Full duplex >

Pre-antble/Sync = Pattern P, Attribute = 00,
Sequerfce number = 00, Payload = (00)(00)(FF)(FF)
< FDC1)/TDS7 : Full duplex >

Pre-angble/Sync = Pattern P, Attribute = 00,
Sequerfce number = 01, Payload = (00)(00)(FF)(FF)
<FDC1)/TDS4 : Full duplex >

Pre-anible/Sync = Pattern P, Attribute = 00,
Sequernfce number = 00, Payload = (00)(00)(FF)(FF)
< FDC1/TDS8 : Full duplex >

Pre-angble/Sync = Pattern P, Attribute = 00,
Sequerfce number = 01, Payload = (00)(00)(FF)(EE)

(Test Bpx sends the first P-DU segment on TDS1
except pn FDCO)

<FDC1/TDS5 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute F 00,
Sequence number = 01, Payload = (0A)(00)(55)(AA)

(DUT send back the payload)
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Table A.4 (continued)

Test box with reference plate-electrode assem-

bly

Step number
and
direction

Device under test (DUT)

Sequence numb

<FDC1/TDS1 : Full duplex >

Pre-amble/Sync = Pattern P, Attribute = 11,
Sequence number = 10, Payload = (00)(FF)(C3)(E7)
<FDC1/TDS2 : Full duplex >

Pre-amble/Sync = Pattern P, Attribute = 00,

r=00, Payload = (00)(00)(FF)(FF)

3

N

DUT should be able to receive the P-DU segment on

FDCO/TDS1.

<FDC1/TDS6:
Pre-amble/Syn
Sequence numb)
<FDC1/TDS3:
Pre-amble/Syn
Sequence numb
<FDC1/TDS7:
Pre-amble/Syn
Sequence numb
<FDC1/TDS4:
Pre-amble/Syn
Sequence numb
<FDC1/TDS8:
Pre-amble/Syn
Sequence numb

(Test Box sends
from step 4)

Full duplex >

= Pattern P, Attribute = 00,

er = 01, Payload = (00)(00)(FF)(FF)
Full duplex >

= Pattern P, Attribute = 00,

er = 00, Payload = (00)(00)(FF)(FF)
Full duplex >

= Pattern P, Attribute = 00,

er = 01, Payload = (00)(00)(FF)(FF)
Full duplex >

= Pattern P, Attribute = 00,

er = 00, Payload = (00)(00)(FF)(FF)
Full duplex >

= Pattern P, Attribute = 00,

er = 01, Payload = (00)(00)(FF)(FF)
Full duplex P-PDU on TDS5 on FDC2

<FDC1/TDS5 : Full duplex >

Pre-amble/Sync = Pattern P, Attribute = 11,
Sequence number = 11, Payload = (00)(FF)(C3)(E7)
(DUT send back the payload)
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Table A.4 (continued)

Test box with reference plate-electrode assem-
bly

Step number
and
direction

Device under test (DUT)

<FDC1/TDS1 : Full duplex >

Pre-amble/Sync = Pattern P, Attribute = 01,
Sequence number = 00, Payload = (96)(42)(B0)(4A)
<FDC1/TDS2 : Full duplex >

Pre-amble/Sync = Pattern P, Attribute = 00,
Sequence number = 00, Payload = (00)(00)(FE)(FF)

5

-

DUT should be able to receive the P-DU segment on
FDCO/TDS1.

<FDC1)/TDS6 : Full duplex >

Pre-anible/Sync = Pattern P, Attribute = 00,
Sequerfce number = 01, Payload = (00)(00)(FF)(FF)
< FDC1)/TDS3 : Full duplex >

Pre-anible/Sync = Pattern P, Attribute = 00,
Sequerfce number = 00, Payload = (00)(00)(FF)(FF)
<FDC1)/TDS7 : Full duplex >

Pre-anible/Sync = Pattern P, Attribute = 00,
Sequenfce number = 01, Payload = (00)(00)(FF)(FF)
<FDC1}/TDS4 : Full duplex >

Pre-antble/Sync = Pattern P, Attribute = 00,
Sequerfce number = 00, Payload = (00)(00)(FF)(FF)
< FDC1)//TDS8 : Full duplex >

Pre-anyble/Sync = Pattern P, Attribute = 00,
Sequerjce number = 01, Payload = (00)(00)(FF)(KFE)

(Test Bpx sends Full duplex P-PDU on TDS5,0h ) FDC2
from step 4)

<FDC1/TDSS5 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute [ 01,

Sequence number = 01, Payload = (96)(42)(B0)(4A)
(DUT send back the payload)
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Table A.5 — Test scenario 4

Test box with reference plate-electrode assem-

Step number

Sequence numbgr = 10, Payload = (96)(42)(B0)(4A)

Check itergtion count function

(Test Box sends
count times)

the last P-DU segment iteration

bly d anq Device under test (DUT)
irection

<FDC1/TDS1 : Broadcast > 1 (Test Box sends same P-PDUs and DUT checks to re-
Pre-amble/Sync = Pattern P, Attribute = 10, . ceive the P-PDU from Test Box with iteration count)
Sequence number = 00, Payload = (0A)(00)(55)(AA)
— Check iteration count function
(Test Box sends the first P-DU segment iteration
count times)
<FDC1/TDS1 : Broadcast > 2 (Test Box sends same P-PDUs and DUT checks tjo re-
Pre-amble/Synd = Pattern P, Attribute = 11, 5 ceive the P-PDU from Test Box with iteratioh cqunt)
Sequence numbgr = 01, Payload = (00)(FF)(C3)(E7)
— Check itergtion count function
(Test Box sends|the between P-DU segment iteration
count times)
<FDC1/TDS1 : Broadcast > 3 (Test Box sends same P*PDUs and DUT checks tjo re-
Pre-amble/Synq = Pattern P, Attribute = 01, 5 ceive the P-PDU fromnTest Box with iteration cqunt)
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Table A.6 — Test scenario 5

. Step num-
Test box with reference plate-electrode ber and Device under test (DUT)
assembly di -
irection
<FDC2/TDS1 : Association Request 1 > 1 <FDC2:LBT >
Pre-amble/Sync = Pattern P, Attribute = 00, - DUT should be able to detect all occupied TDSs
Sequence number = 00, Payload = (00)(00)(FF) on FDC2.

(FF)
<FDC2/TDS5 : Association Response 1 >

11 iC B DA =1 ad
Pre'aIJ\lUIC/ Sy HC =TdllCTIT T, AtLI'TIOUte = vUl,

Sequence number = 01, Payload = (00)(00)(FF)

(FF)
<FDC2/TDS2 : Association Request 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,

Sequence number = 00, Payload = (00)(00)(FF)
(FF)

<FDC2/TDS6 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 01,

Sequefce number = 01, Payload = (00)(00)(FF)
(FF)

< FDC2/TDS3 : Association Request 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,

Sequefce number = 00, Payload = (00)(00)(FF)
(FF)

<FDC2/TDS7 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 01,

Sequehce number = 01, Payload = (00)(00)(FF)
(FF)

<FDC2/TDS4 : Association Request 1 >
Pre-amble/Sync = Pattern BrAttribute = 00,

Sequepce number = Q0,-Payload = (00)(00)(FF)
(FF)

<FDC2/TDS8 :(Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 01,

Sequencetmimber = 01, Payload = (00)(00)(FF)
(FF)

(Test Box send s Association Request 1 or Asso-
ciation Response 1 on all TDSs on FDC3)
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Sequence num
(FF)

Sequence num
(FF)

<FDCO/TDS2

Sequence num
(FF)

<FDCO/TDS6

Sequence num
(FF)

< FDCO/TDS3

Sequence num
(FF)

< FDCO/TDS7

Sequence num
(FF)

<FDCO/TDS4

Sequence num
(FF)

<FDCO/TDS8

<FDCO/TDS5 :

Pre-amble/Syn\. =ratters P, Attribtite— CG,

ber = 00, Payload = (00)(00)(FF)

Full duplex >

An]

Table A.6 (continued)
. Step num-
Test box with reference plate-electrode ber and Device under test (DUT)
assembly di .
irection
< FDCO/TDS1 : Full duplex > 2 <FDCO: LBT >
Pre-amble/Sync = Pattern P, Attribute = 00, - DUT should be able to detect all occupied TDSs

on FDCO.

ber = 01, Payload = (00)(00)(FF)

Full duplex >

Pre-amble/Syhc = Pattern P, Attribute = 00,

ber = 00, Payload = (00)(00)(FF)

Full duplex >

Pre-amble/Sync = Pattern P, Attribute = 00,

ber = 01, Payload = (00)(00)(FF)

Full duplex >

Pre-amble/Sync = Pattern P, Attribute = 00,

ber = 00, Payload = (00)(00)(FF)

Full duplex >

Pre-amble/Sync = Pattern P, Attribute = 00,

ber = 01, Payload = (00)(00)(EE)

Full duplex >

Pre-amble/Sync = Pattern P, Attribute = 00,

ber = 00, Payload.= (00)(00)(FF)

Full duplex>

Sequence nu

Pre-amble/ S};JLC = Pattern P, Attribute = 00,

er.= 01, Payload = (00)(00)(FF)

(FF)

on FDCO)

(Test Box sends Full duplex P-PDUs on all TDSs
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Table A.6 (continued)
. Step num-
Test box with reference plate-electrode ber and Device under test (DUT)
assembly di .
irection
<FDC2/TDS2 : Association Request 1 > 3 <FDC2:LBT >
Pre-amble/Sync = Pattern P, Attribute = 00, - DUT should be able to detect the vacant TDS1

Sequence number = 00, Payload = (00)(00)(FF)
(FF)

<FDC2/TDS6 : Association Response 1 >

and TDS5 on FDC2.

P | LC. Dottt DAt ol . 4 041
I'e-al]‘;um/ Iy IIC—="T attCTIT I, 7Ictr Toute— U T,

Sequefce number = 01, Payload = (00)(00)(FF)

(FF)
<FDC2/TDS3 : Association Request 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,

Sequence number = 00, Payload = (00)(00)(FF)
(FF)

<FDC2/TDS?7 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 01,

Sequence number = 01, Payload = (00)(00)(FF)
(FF)

<FDC2/TDS4 : Association Request 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,

Sequepce number = 00, Payload = (00)(00)(FF)
(FF)

< FDC2/TDS8 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 01,

Sequefce number = 01, Payload = (00)(00)(FF)
(FF)

(Test Box sends Association Request 1 or As-
sociation Response 1 on TBSs'except TDS1 and
TDS5 ¢n FDC2)
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Table A.6 (continued)

Step num-
ber and Device under test (DUT)
direction

< FDCO/TDS2 : Full duplex > 4 <FDCO: LBT >
Pre-amble/Sync = Pattern P, Attribute = 00, - DUT should be able to detect the vacant TDS1

Sequence number = 00, Payload = (00)(00)(FF) and TDS5 on FDCO.
(FF)
< FDCO/TDS6 : Full duplex >

Pre-amble/Syn\. =rattern P, Attribtte—= CG,

Sequence numpber = 01, Payload = (00)(00)(FF)
(FF)

< FDCO/TDS3 } Full duplex >
Pre-amble/Syhc = Pattern P, Attribute = 00,

Sequence numper = 00, Payload = (00)(00)(FF)
(FF)

< FDCO/TDS7 | Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,

Sequence numper = 01, Payload = (00)(00)(FF)
(FF)

< FDCO/TDS4 } Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,

Sequence numpber = 00, Payload = (00)(00)(FF)
(FF)

< FDCO/TDS8} Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,

Sequence numpber = 01, Payload = (00)(00)(EF)
(FF)

(Test Box sends Full duplex P-PDUs qn ‘TDSs
except TDS1 ahd TDS5 on FDCO)

Test box with reference plate-electrode
assembly

5 <FDC2/TDS1 : Association Request 1 >

« Pre-amble/Sync = Pattern P, Attribute = 00)
Sequence number = 00, Payload = (20)(00)(E0)
(FF)

(Used FDCO, talker uses TDS1, listener use
TDS5, Full duplex)
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Table A.6 (continued)

Test box with reference plate-electrode
assembly

Step num-
ber and
direction

Device under test (DUT)

< FDC2/TDS5 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 01,

Sequence number = 01, Payload = (00)(00)(FF)
(FF)

<FDC2/TDS2 : Association Request 1 >

6

-

DUT should be able to receive Association Re-
sponse 1.

P | LC. Dottt DAt ol . 4 raval
I'e-al]‘;um/ Iy IIC="T dattCTIT T, 7ICtIr TOUte™= U U,

Sequepce number = 00, Payload = (00)(00)(FF)

(FF)
<FDC2/TDS6 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 01,

Sequence number = 01, Payload = (00)(00)(FF)
(FF)

<FDC2/TDS3 : Association Request 1 >
Pre-amble/Sync = Pattern P, Attribute = 00,

Sequence number = 00, Payload = (00)(00)(FF)
(FF)

<FDC2/TDS7 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 01,

Sequefce number = 01, Payload = (00)(00)(FF)
(FF)

<FDC2/TDS4 : Association Request 1 >
Pre-amble/Sync = Pattern P, Attribute = 09,

Sequepce number = 00, Payload = (00)(00)(FF)
(FF)

<FDC2/TDS8 : Association Response 1 >
Pre-amble/Sync = Pattern P Attribute = 01,

Sequefce number = Q1,;Rayload = (00)(00)(FF)
(FF)

(Test Box sends"Association Response 1 on
FDC2/[TDS5 from step 4)

<FDC2/TDS1 : Association Requesg 2 >

D 11 /C D DA 1 — 1
PTe=ammpie/ SyIc = patterrt, attrroute = 0 )

Sequence number = 10, Payload = (00)(00)(FF)
(FF)
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Table A.6 (continued)

Test box with reference plate-electrode

assembly

Step num-
ber and
direction

Device under test (DUT)

<FDC2/TDS5

Sequence num
(FF)

<FDC2/TDS2

Sequence num
(FF)

<FDC2/TDS6

Sequence num
(FF)

<FDC2/TDS3

Sequence num
(FF)

<FDC2/TDS7

Sequence num
(FF)

<FDC2/TDS4

Sequence num
(FF)

<FDC2/TDS8

Sequence num
(FF)

(Test Box send
FDC2/TDSS5 fr

: Association Response 2 >

Pre-amble/Sync = Pattern P, Attribute = 00,

ber = 11, Payload = (20)(00)(DF)

: Association Request 1 >

D

8

-

DUT should be able to receive Association Re-
sponse 2.

Pre-amble/Syn\. =rattern P, Attribtte—= CG,

ber = 00, Payload = (00)(00)(FF)

Association Response 1 >

Pre-amble/Syfc = Pattern P, Attribute = 01,

ber = 01, Payload = (00)(00)(FF)

Association Request 1 >

Pre-amble/Sync = Pattern P, Attribute = 00,

ber = 00, Payload = (00)(00)(FF)

Association Response 1 >

Pre-amble/Sync = Pattern P, Attribute = 01,

ber = 01, Payload = (00)(00)(FF)

Association Request 1 >

Pre-amble/Sync = Pattern P, Attribute = 00,

ber = 00, Payload = (00)(00)(EF)}

Association Responsge 1 >

Pre-amble/Syfc = Pattern P, Attribute = 01,

ber = 01, Payload.= (00)(00)(FF)

s Association Response 2 on
pm step-4)

<FDCO/TDS1 : Full duplex >

D 11 /C D DA 1 4.0
Ic=diuIC/oyIlIL = T diLClIT T, AtLIN'IDULT =10,

Sequence number = 00, Payload = (0A)(00)(55)
(AA)

(DUT sends the first P-DU segment)
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Table A.6 (continued)

Step num-
ber and Device under test (DUT)
direction

< FDCO/TDS5 : Full duplex > 10 DUT should be able to receive Full duplex P-DPU
on FDCO/TDS5.

Test box with reference plate-electrode
assembly

Pre-amble/Sync = Pattern P, Attribute = 10, -

Sequence number = 01, Payload = (0A)(00)(55)
(AA)

< FDCO/TDS2 : Full duplex >

P | LC. Dottt DAt ol . 4 raval
I'e-al]‘;um/ Iy IIC="T dattCTIT T, 7ICtIr TOUte™= U U,

Sequepce number = 00, Payload = (00)(00)(FF)

(FF)
<FDCQ/TDS6 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,

Sequence number = 01, Payload = (00)(00)(FF)
(FF)

<FDC(/TDS3 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,

Sequence number = 00, Payload = (00)(00)(FF)
(FF)

< FDCQ/TDS7 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,

Sequefce number = 01, Payload = (00)(00)(FF)
(FF)

<FDCQ/TDS4 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 09,

Sequepce number = 00, Payload = (00)(00)(FF)
(FF)

< FDC(Q/TDS8 : Full duplex >
Pre-amble/Sync = Pattern R Attribute = 00,

Sequefce number = Q1,;Rayload = (00)(00)(FF)
(FF)

(Test Box sends Full duplex P-PDUs on TDS5 on
FDC2 from step.4)

11 < FDCO/TDS1 Full duplex >

= Pr c-alu‘ulc/s_yut, —Patter; Attribute = 11,
Sequence number = 10, Payload = (00)(FF)(C3)
(E7)

(DUT sends the between P-DU segment)

© ISO/IEC 2021 - All rights reserved 43


https://iecnorm.com/api/?name=f73dd6a758f33cf260439e7e7b79742c

ISO/IEC 17982:2021(E)

Table A.6 (continued)

Test box with reference plate-electrode

assembly

Step num-
ber and
direction

Device under test (DUT)

Sequence num
(E7)

Sequence num
(FF)

<FDCO/TDS6

Sequence num
(FF)

<FDCO/TDS3

Sequence num
(FF)

<FDCO/TDS7

Sequence num
(FF)

< FDCO/TDS4

Sequence num
(FF)

<FDCO/TDS8

Sequence num
(FF)

(Test Box send
FDC2 from ste

<FDCO/TDS5:
Pre-amble/Sync = Pattern P, Attribute = 11,

<FDCO/TDS2 :

Pre-amble/Syn\. =rattern P, Attribtte—= CG,

Full duplex >

ber = 11, Payload = (00)(FF)(C3)

Full duplex >

D

12

-

DUT should be able to receive Full duplex P-DPU
on FDCO/TDSS.

ber = 00, Payload = (00)(00)(FF)

Full duplex >

Pre-amble/Syhc = Pattern P, Attribute = 00,

ber = 01, Payload = (00)(00)(FF)

Full duplex >

Pre-amble/Sync = Pattern P, Attribute = 00,

ber = 00, Payload = (00)(00)(FF)

Full duplex >

Pre-amble/Sync = Pattern P, Attribute = 00,

ber = 01, Payload = (00)(00)(FF)

Full duplex >

Pre-amble/Sync = Pattern P, Attribute = 00,

ber = 00, Payload = (00)(00)(EF)}

Full duplex >

Pre-amble/Sync = Pattern P, Attribute = 00,

ber = 01, Payload.= (00)(00)(FF)

s Full duplex P-PDUs on TDS5 on
p4)

13

<FDCO/TDS1 : Full duplex >

D 11 /C D DA 1 a4
rre=diuIC/ oy lIL = T4l T, At ToUutc =vUl,

Sequence number = 00, Payload = (96)(42)(B0)
(4A)

(DUT sends the last P-DU segment)
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Table A.6 (continued)
. Step num-
Test box with reference plate-electrode ber and Device under test (DUT)
assembly di .
irection
< FDCO/TDS5 : Full duplex > 14 DUT should be able to receive Full duplex P-DPU
_ ) B on FDCO/TDS5.

Pre-amble/Sync = Pattern P, Attribute = 01, -
Sequence number = 01, Payload = (96)(42)(B0)

(4A)
< FDCO/TDS2 : Full duplex >

P | LC. Dottt DAt ol . 4 raval
I'e-al]‘;um/ Iy IIC="T dattCTIT T, 7ICtIr TOUte™= U U,

Sequepce number = 00, Payload = (00)(00)(FF)

(FF)
<FDCQ/TDS6 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,

Sequence number = 01, Payload = (00)(00)(FF)
(FF)

<FDC(/TDS3 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,

Sequence number = 00, Payload = (00)(00)(FF)
(FF)

< FDCQ/TDS7 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 00,

Sequefce number = 01, Payload = (00)(00)(FF)
(FF)

<FDCQ/TDS4 : Full duplex >
Pre-amble/Sync = Pattern P, Attribute = 09,

Sequepce number = 00, Payload = (00)(00)(FF)
(FF)

< FDC(Q/TDS8 : Full duplex >
Pre-amble/Sync = Pattern R Attribute = 00,

Sequence number = 01 Rayload = (00)(00)(FF)
(FF)

(Test Box sends Full duplex P-PDU on TDS5 on
FDC2 from step.4)
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Table A.7 — Test scenario 6

Step number

Sequence number = 00, Payload = (00)(00)(FF)(FF)
<FDC2/TDS5 : Association Response 1 >
Pre-amble/Sync = Pattern P, Attribute = 01,

Test box with referenc:lplate-electrode assem- and Device under test (DUT)
y direction
<FDC2/TDS1 : Association Request 1 > 1 <FDC2:LBT >
Pre-amble/Sync = Pattern P, Attribute = 00, - DUT should be able to detect all occupied TDSs on

FDC2.

Sequence numb
<FDC2/TDS2 : 4
Pre-amble/Syn
Sequence numb
<FDC2/TDS6: |
Pre-amble/Syn
Sequence numb)
<FDC2/TDS3:

Pre-amble/Syn
Sequence numb
<FDC2/TDS7 : 4
Pre-amble/Syn
Sequence numb
<FDC2/TDS4:

Pre-amble/Syn
Sequence numb
<FDC2/TDS8:

Pre-amble/Syn
Sequence numb

(Test Box send 4§
tion Response 1

r=01 Payload = (00)(Q0)(EEWEE)
\ssociation Request 1 >

= Pattern P, Attribute = 00,
er = 00, Payload = (00)(00)(FF)(FF)
\ssociation Response 1 >

= Pattern P, Attribute = 01,
er = 01, Payload = (00)(00)(FF)(FF)
\ssociation Request 1 >

= Pattern P, Attribute = 00,
er = 00, Payload = (00)(00)(FF)(FF)
\ssociation Response 1 >

= Pattern P, Attribute = 01,
er = 01, Payload = (00)(00)(FF)(FF)
\ssociation Request 1 >

= Pattern P, Attribute = 00,
er = 00, Payload = (00)(00)(FF)(FF)
\ssociation Response 1 >

= Pattern P, Attribute = 01,
er = 01, Payload = (00)(00)(EF)(FF)

Association Request 1 dx Associa-
on all TDSs on FDC2)
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Table A.7 (continued)

Test box with reference plate-electrode assem-

Step number

Sequence number = 00, Payload = (00)(00)(FF)(FF)
<FDCO/TDS2 : Broadcast >
Pre-amble/Sync = Pattern P, Attribute = 00,

Sequence number = 00, Payload = (00)(00)(FE)(FF)

bl and Device under test (DUT)
y direction
<FDCO/TDS1 : Broadcast > 2 <FDCO: LBT >
Pre-amble/Sync = Pattern P, Attribute = 00, - DUT should be able to detect all occupied TDSs on

FDCO.

<FDCOYTDS3 : Broadcast >

Pre-anible/Sync = Pattern P, Attribute = 00,
Sequer|ce number = 00, Payload = (00)(00)(FF)(FF)
<FDCO)TDS4 : Broadcast >

Pre-anible/Sync = Pattern P, Attribute = 00,
Sequerfce number = 00, Payload = (00)(00)(FF)(FF)
<FDCOYTDSS : Broadcast >

Pre-anible/Sync = Pattern P, Attribute = 00,
Sequenfce number = 01, Payload = (00)(00)(FF)(FF)
< FDCOYTDS6 : Broadcast >

Pre-antble/Sync = Pattern P, Attribute = 00,
Sequerfce number = 01, Payload = (00)(00)(FF)(FF)
< FDCOYTDS7 : Broadcast >

Pre-anyble/Sync = Pattern P, Attribute = 00,
Sequerjce number = 01, Payload = (00)(00)(FF)(KFE)
< FDCOYTDS8 : Broadcast >

Pre-anible/Sync = Pattern P, Attribute =-00;
Sequerfce number = 01, Payload = (00){(00)(FF)(FF)

(Test Bpx sends : Broadcast P-PRUs on all TDSs on
FDCO)
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