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Internatignal Standard IEC 62360 has been prepared by technical area 1: Terminals
video and data (services and content, of IEC technical committee 100: Audio, v
multimedjia systems and equipment.

This secand’edition cancels and replaces the first edition, published in 2004 and con
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

BASELINE SPECIFICATIONS OF SATELLITE
AND TERRESTRIAL RECEIVERS FOR ISDB
(INTEGRATED SERVICES DIGITAL BROADCASTING)

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization

comprising

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international

co-operation on all questions concerning standardization in the electrical and electronic fields. To thig end and in

additior] to other activities, IEC publishes International Standards, Technical Specifications, Teehnig
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication
prepardtion is entrusted to technical committees; any IEC National Committee interested in the subjed
may pafticipate in this preparatory work. International, governmental and non-governmental arganizati
with thg IEC also participate in this preparation. IEC collaborates closely with the International Orga
Standafdization (ISO) in accordance with conditions determined by agreement between_the two orga

The forfnal decisions or agreements of IEC on technical matters express, as nearlylas possible, an if
consengus of opinion on the relevant subjects since each technical committee has representati
interestied IEC National Committees.

IEC Puplications have the form of recommendations for international use.and are accepted by IH
Commiftees in that sense. While all reasonable efforts are made tosensure that the technical con
Publicafions is accurate, IEC cannot be held responsible for thesway in which they are used
misintefpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC H
transpafently to the maximum extent possible in their nationdl‘and regional publications. Any divergen
any |IEQ Publication and the corresponding national or regjenal publication shall be clearly indicated i

IEC projides no marking procedure to indicate its approval and cannot be rendered responsible for any
declaref to be in conformity with an IEC Publication:

All userns should ensure that they have the latest edition of this publication.

No liablflity shall attach to IEC or its directors; employees, servants or agents including individual 4
membefs of its technical committees and |JE€ National Committees for any personal injury, property
other ddmage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) an
arising put of the publication, use of,.of\teliance upon, this IEC Publication or any other IEC Publicat

Attentign is drawn to the Normative references cited in this publication. Use of the referenced pub
indispepsable for the correct application of this publication.

Attentign is drawn to the possibility that some of the elements of this IEC Publication may be the subje|
rights. |EC shall not be héldyresponsible for identifying any or all such patent rights.
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technical revision.

The main changes with respect to the previous edition are listed below.

The non-volatile memory size for terrestrial, BS and CS receiver has been specified.

Desirable reception channel range of the receiver for VHF and MID band has been specified.

DVI interface and HDMI interface have been specified as digital interface.

Down mixing formula from multi-channel to 2-channel stereo has been changed.
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The text of this standard is based on the following documents:

CDV Report on voting
100/1323/CDV 100/1423/RVC

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

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

The committee has decided that the contents of this publication will remain unchanged until the
maintenance result date indicated on the IEC web site under "http://webstore.iec.ch’.in the data
related tq the specific publication. At this date, the publication will be

* reconffirmed;

* withdfrawn;

+ replaged by a revised edition, or
*+ amended.

A bilingugl version of this publication may be issued at a later date.
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INTRODUCTION

This International Standard is based on, and is the subset of ARIB? STD-B21 Version 4.5 which
is established with regard to digital broadcasting receivers. It contains baseline specifications of
receivers for satellite and terrestrial ISDB systems. It does not contain EPG (Electronic Program
Guide), CA (Conditional Access), bi-directional communication function, data decoder function
and high speed digital interface connector specification which were covered by the ARIB
STD-B21.

1 The Association of Radio Industries and Businesses establishes ARIB standards for the basic technical
requirements such as various radio-equipment specifications for various radio signal utilization systems, with the
participation of broadcasting-equipment manufacturers, broadcasting service providers, radio-equipment
manufacturers, telecommunication companies, and their users.

ARIB standards are private standards established by compiling private and voluntary standards that have been
developed to increase convenience for broadcasting-equipment manufacturers, broadcasting service providers,
radio-equipment manufacturers, telecommunication companies, and their users, such as by ensuring the
appropriate quality of and compatibility between broadcasting and radio facilities. These standards are intended to
be used in conjunction with national technical standards established to ensure the efficient use of available
frequencies and to avoid radio interference between users.

In order to ensure fairness and transparency in the establishment process, the standard was determined by
consensus of all participants in our standard meeting, selected without bias from a broad range of interested
parties — foreign and domestic, firms and individuals — including broadcasting-equipment manufacturers,
broadcasting service providers, radio equipment manufacturers, common carriers, and their users.
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BASELINE SPECIFICATIONS OF SATELLITE
AND TERRESTRIAL RECEIVERS FOR ISDB
(INTEGRATED SERVICES DIGITAL BROADCASTING)

1 Scope

This International Standard specifies the basic functions, ratings, and performance of receivers
for the Integrated Services Digital Broadcasting (ISDB) system. It applies to: receivers for
standard _digi isi i igh-definiti isi i gnd radio
broadcasting from satellite broadcasting stations in the frequency band of 11,7 GHz to.[12,2 GHz
(hereinafter referred to as “BS digital broadcasting”); receivers for standard digital {elevision
broadcasting with a bandwidth of 34,5 MHz from satellite broadcasting stations(in;the frequency
band of 12,2 GHz to 12,75 GHz (hereinafter referred to as “broadband CS digital-broad¢asting”);
and recelivers for the standard digital television broadcasting and high:definition {elevision
broadcasting from terrestrial broadcasting stations (hereinafter referred'to-as “digital {errestrial
television broadcasting”).

With reggrd to the receiver, it may be designed for receiving only*one broadcast servicg from the
above-mentioned digital broadcasting or for receiving multiple broadcast services| Various
types of rleceivers for receiving digital terrestrial televisiondroadcasts may be designe(d, that is,
receiverg intended for fixed, for mobile and for portable tecéption.

This starldard defines the BS digital-broadcasting.-receiver, the dual-purpose receiver for BS
digital brpadcasting and broadband CS digital-breadcasting (hereinafter referred to jas a “BS
and broadband CS digital broadcasting dual-purpose receiver’), as well as the regeiver for
digital tefrestrial television broadcasting using an outdoor fixed receiving antenna apd with a
large display. For a small-sized simple receiver, a vehicle-mounted receiver, a portable|receiver,
and the I{ke, this standard should be applied as far as practical.

In this g$tandard, the BS digital<broadcasting receiver and the BS and broadband CS
digital-brpadcasting dual-purpose receiver are generically described as digital| satellite
broadcasting receivers.

In addition, when it is necessary to distinguish between the BS digital-broadcasting recgiver and
the BS and broadband:CS digital-broadcasting dual-purpose receiver, [BS] is additionally used
to specify a BS djgital-broadcasting receiver, and [BS « CS] is used likewise to specifyja BS and
broadband CS.digital-broadcasting dual-purpose receiver.

2 Nor

The following referenced documents are indispensable for the application of this document. For
dated references, only the edition cited applies. For undated references, the latest edition of the
referenced document (including any amendments) applies.

ISO/IEC 13818-1, Information technology — Generic coding of moving pictures and associated
audio information: Systems

ISO/IEC 13818-2, Information technology — Generic coding of moving pictures and associated
audio information: Video

ISO/IEC 13818-7, Information technology — Generic coding of moving pictures and associated
audio information — Part 7: Advanced Audio Coding (AAC)
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ITU-R BT.419-3, Directivity and polarization discrimination of antennas in the reception of
television broadcasting

ITU-R BT.709, Parameter values for the HDTV standards for production and international
programme exchange

ITU-R BT.1361, Worldwide unified colorimetry and related characteristics of future television
and imaging systems

IETF Standard: RFC2046, Multipurpose Internet Mail Extension (MIME) Part Two: Types

3 Abbreviations-and-symbels

AAC Advanced Audio Coding

ADTS Audio Data Transport Stream

ARIB Association of Radio Industries and Businesses
BS Broadcast Satellite

bslbf bit string, left bit first

CRC Cyclic Redundancy Check

CS Communication Satellite

DDB Download Data Block Message

DDWG Digital Display Working Group

DEMUX de-Multiplex

DIl Download Info Indication Message

DIRD Digital Integrated Receiver Decoder
DQPSK Differential Quadrature Phase Shift Keying
DSM-CC Digital Storage Media Command and Control
DTS Display Time-Stamp

DVI Digital Visual Interface

ECM Entitlement. Control Message

EPG Electronic Program Guide

HDMI High=Definition Multimedia Interface
HDTV High Definition Television

IEC International Electrotechnical Commission
IF —tItermediate Frequerncy

IRD Integrated Receiver Decoder

ISDB Integrated Services Digital Broadcasting
ISO International Organization for Standardization
LC Low Complexity

LFE Low Frequency Enhancement

MJD Modified Julian Date

MPEG Moving Picture Experts Group

MSB Most Significant Bit

OFDM Orthogonal Frequency Division Multiplex
PCR Program Clock Reference

PES Packetized Elementary Stream
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PID
PMT
PSI
PTS
QAM
QPSK
RS
SDTT
SDTV
SHB
SP
TMCC
uimsbf
16QAM
64QAM

4 Con

Packet IDentifier
Program Map Ta
Program System

ble
Information

Presentation Time-Stamp

- 11 -

Quadrature Amplitude Modulation

Quadrature Phase Shift Keying

Reed-Solomon

Software Download Trigger Table

Standard Definiti

on Television

——Super Hi=Bamd

Scattered Pilot

Transmission and Multiplexing Configuration Control

unsigned integer most significant bit first

16-level Quadrature Amplitude Modulation

64-level Quadrature Amplitude Modulation

Figuration of the receiver

4.1 G¢gneral

The basi¢ configuration of the “receiver” specified here is shown in Figure 1.

The basi¢ configuration of the DIRD is shown in Figure 2.

1) Satellite receiving antenna

1

i

i 2) 4) 3) DIRD

i IF input

! Convertér ) fooupling cable de?;‘;‘:;’;grs 1 Video output f i1y gptv
! otc * | ! Audio output | Video ang

I ) T ”| audio monitor
i X / i

; \2<)<‘ 6)-Coupling cable between ;

; the terrestrial receiving i

- 5) antenna and DIRD -

! Tefrestriat '

! re:leivino !

I antenna !

1 1

— Digital-broadcasting receiver Pl

Figure 1 — Basic configuration of the receiver

IEC  1475/08
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Interoperability
connection unit

Satellite front end TSs of Terrestrial adapter, CS and CATV —>¢—

Tuner pack Demodulation/ TS
Tuning » decoding > De-interleaving |9 Reed-Solomon
Orthogonal detection (8PSK, etc.) Frame separation decoding
Descrambler

TMCC decoding

Terrestrial front end

Tuner pack Demodulation/ De-interleaving TS
Tuning > decoding > hierarchical - TS reqeneration
Detection (04QAM, etc.) Processing, energy
inverse-dispersal,
etc.

» TMCC decoding

MPEG-2 Graphic
DEMUX

Descrambler

»| Video v, i
decked) HD video output
| HD-SD D/C Y5 5D video oltput
\ 4
» |~ Audio Y _» Audio outpyt

decoding

IEC 476/08

Figure 2 — Basic configuration of DIRD

4.2 Satellite receiver
The satellite receiver is composed of the following units:

o satelllte/receiving antenna;

e CONVETIET,
e DIRD;

e coupling cable between the converter and the DIRD.

However, the satellite receiving antenna (including a feed horn) may be integrated with the
converter.

4.3 Terrestrial receiver
The terrestrial receiver is composed of the following units:

e terrestrial receiving antenna;
e DIRD;

e coupling cable between the terrestrial receiving antenna and the DIRD.


https://iecnorm.com/api/?name=666b329c5c3908d0432936b6670d4065

62360 © IEC:2008(E) -13 -

5 Ratings and specifications of the units of the digital satellite broadcasting
receiver

5.1 General

In the descriptions in this clause, [BS] indicates the ratings and specifications only for BS digital
broadcast receivers, and [BS ¢« CS] indicates those of the BS and broadband CS digital
broadcast dual-purpose receivers.

5.2 Satellite receiving antenna

Table 1 — Satellite receiving antenna rating

Item Rating
Received|frequency range [BS] 11,710 23 GHz to 12,166 69 GHz
[BS « CS] 11,710 23 GHz to 12,748 25 GHz

Receiving polarization [BS] Right-hand circular
[BS « CS] Right-hand/left-hand circular

Antenna diameter The desired antenna diameter is not specifiédy-as the necessary antenna
diameter varies depending on the receiving eonditions

Output stjucture The output structure shall be composed_of a WRJ-120-type wave-guide and a
BRJ-120 flange, and shall be provided with waterproof packing. No{ applicable
to the all-in-one type with a conyérter

5.3 Cdnverter

Table 2 — Gonverter rating

Item Rating
Input strupture The input-structure shall be composed of a WRJ-120-type wave-gujde and a
BRJ-120 flange, and shall be provided with waterproof packing. No{ applicable
to\the all-in-one type with a converter
Range of input-signal level For one channel: BS band: -90 dB(mW) to —70 dB(mW)
CS band: —94 dB(mW) to —70 dB(mW)
Overall ggin BS band: 52dB £ 4 dB
CS band: 52 dB + 6 dB
Intermediate frequency BS band: 1 032,23 MHz to 1 488,69 MHz
CS band: 1 575,75 MHz to 2 070,25 MHz
First localfreguency 10,678 GHz
Output impedance 75 Q
Output structure Waterproof receptacle equivalent to a high-frequency coaxial C15-type
connector
Power supply [BS]DC +15V +10 % —12 %, 4 W or less
[BS « CS] Right-hand circular, DC 13,5V to 16,5V (15 V), 4 W or less
Left-hand circular, DC 9,5V to 12,0 V (11 V), 3 W or less
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5.4 Coupling cable

Table 3 — Coupling cable rating

Item Rating
Type Equivalent to S-4CFB (see JIS C3502, Bibliography) or upper grade
Cable length The assumed maximum length is 30 m. Loss generated in the cable in
conjunction with the achievement of broadband performance is compensated
for by inserting a booster between the converter and DIRD
Connection connector Converter side: high-frequency coaxial C15-type waterproof plug
DIRD side: F-type plug
5.5 Specifications of DIRD
5.5.1 General

DIRD shall satisfy the following specifications.

5.5.2

The input-terminal structure is equivalent to a high-frequency coaxial C15-type ¢

(female);
e Imps
e Recd
e Inpu
5.5.3

Intermed

performe
television

5.5.4

The band

5.5.5

F input

its main characteristics are:

dance: 75 Q

ived frequency: [BS] 1 032 MHz to.1.489 MHz
[BS + CS] 1032 MHz to 2 071 MHz

-signal level: —-61 dB(mW){0’~28 dB(mW)

ntermediate frequency

d. However, as the intermediate frequencies lie in the frequency band for f
UHF broadcasting it is necessary to consider possible interference.

Bandwidth of the intermediate frequency

width shathbe within an occupied bandwidth of 34,5 MHz.

Second local oscillator frequency

The secq

nd-Tocal oscillator frequency shall be above the received frequency

5.5.6

The front

Front-end signal processing

-end signal processing requires the following procedures.

onnector

ate frequency: either 402,78 MHz or 479,5 MHz; otherwise, direct conversion shall be

errestrial

e Channel selection: A channel shall be selected from the IF range, in
accordance with the channel-selection control signal.

. Dem

e  Waveform shaping:

odulation: The modulated signal is demodulated. The n

ecessary

timings for a super frame, a frame, and a packet are
generated through clock regeneration, clock distribution,
and synchronization acquisition. Burst signals for carrier

synchronization shall be eliminated.

characteristic shall be distributed

Waveforms with a roll-off factor of 0,35 and a raised cosine

via a
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transmission/reception route. The sending side shall

conduct aperture compensation using x/sin(x).

e Error-correction (inner code): Trellis/Viterbi decoding shall be carried out.

e TMCC decoding:

TMCC is extracted from the decoded signal and decoded.

e Frame reconstruction: A frame structure shall be reconstructed from the decoded
signal.
e Energy inverse-dispersal: The inverse-dispersal is performed with the 15th

e  Error-correction (outer code):

a) one s

b) multig
inclug

C) one s

5.5.8
5.5.8.1

The rece

5.5.8.2

As a noi
receiver
dual-purg
digital-co
characte
share the

M-sequence PN signal.

g

rmats for data stipulated by ISO/IEC13818-1:

ection is composed of one TS packet;

le sections are included in one TS packet (however, the'maximum number of
ed in one TS packet is limited to 10.);

ection is composed of two or more TS packets:
Memories

Memory for storage of the DIRD program

ver shall have non-volatile memety for the storage of program codes.

Memory for storage data’common to all receivers

-volatile memory area“for data common to all receivers, the BS digital &
shall have a memaory.area of 10 kB and the BS and broadband CS digital |
ose receivers shallhave memory areas of 30 kB, the terrestrial, BS and broag
mpatible receiver shall have a memory area of 40 kB, for a genre table, a

istic table, and the reserved words, etc. Various common use receivers shall

used in a

memory €or'the genre table, the reserved word table and the like that are
| transmission media. In addition, each receiver shall have a data area for th

of logo data. In"'which logotype among the six types the logo data is to be stored depen
implementation of the receiver. The required memory capacity in each logotype is

Table 4.

Table 4 — Size of logo data

(Three hundred types of logo data and a thousand types of services
are assumed for the BS and the broadband CS, respectively.)

Logo data Size
HD large (1/2 compression) 354 kB
HD small (3/4 compression) 300 kB
SD4:3 large  (1/2 compression) 397 kB
SD4:3 small  (3/4 compression) 267 kB
SD16:9 large (1/2 compression) 300 kB
SD16:9 small (3/4 compression) 202 kB

Shortened Reed-Solomon code (204, 188) is decoded.

eam that

ing three

sections

roadcast
roadcast
band CS
program
e able to
mmonly
storage
s on the
hown in
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5.5.9 Video decoding and its output

The video output is described in Clause 7.

5.5.10 Audio decoding and its output

The audio output is described in Clause 7.

5.5.11

External interfaces

The following units/items are external interfaces.

a) IF input

One Iiz input terminal shall be provided.

b) Videg
This i
c) Audig
This i

5.5.12

5.5.12.1

No requi
method,

output (except for the integrated TV)
5 described in Clause 7.
output (except for the integrated TV)
5 described in Clause 7.

Remote controller and channel access

General

ements are made for the shape or keys of the . remote controller, the chann
br the like. However, commonality of the keys'used for basic functions (powg

channel access/system setting, etc.) should be provided wherever possible, in order to

convenie

5.5.12.2
The follo

e powe

hce for the user.

Recommended keys
wing keys should be provided to enable the user to enjoy digital broadcast s

-supply key (key that the user operates to switch between the on- and standh

e ten kgys, a decision key, channel up-and-down keys, and a menu key;

e keys
(A joy

For the B

for “move upward,” “move downward,” “move rightward,” and “move
stick or the like-may replace these keys.).

S and broadband CS dual-purpose receivers, the following key should be pf

addition {o the above-mentioned keys:

e netwd

rkechange key.

B| access

r supply/
increase

brvices:

y-mode);

leftward”

ovided in

5.5.12.3

Channel access

The channel access method is not specified, but is left to those involved in product planning.
However, a service ID, a channel name, and a logo are designated by the broadcast service
provider. The method of accessing a channel, that is, whether it is done by entering the service
ID or by operating the ten keys, a channel addressing key, or the like, is left for the product

planning.
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6 Ratings and specifications of the receiving units for the digital terrestrial
television broadcasting

6.1 Receiving antenna

Table 5 — Ratings of the receiving antenna

Item Rating
Range of received frequency UHF channel 13 to 62 (470 MHz to 770 MHz)
Received polarized wave Horizontal or vertical
Antenna gain Antenna gain is not specified, as it varies depending on the reception
conditions *®
Directiongl pattern A directional pattern is not specified, as it varies depending|on the
reception conditions. °

#  When the antenna is permanently installed outdoors (stationary reception), the antenna.gain shouldl be
equivplent to or greater than that of a 14-element Yagi antenna (7 dB/UHF channel 13):

®  When| the antenna is permanently installed outdoors, installation should be accofding to ITU-R BT.419-3 (see
Figur¢ 3).

-10 \ E—
-15 \ S

/

20 /
i,

0° 109 20° 30° 40° 50° 60° 70° 80

Angle relative to direction of main response
IEC  1477/p8

Figure 3 — Directional pattern of the antenna
(excerpt from ITU-R recommendation BT.419-3)

6.2 Specifications of the DIRD
6.2.1 General

The DIRD shall satisfy the following specifications.

6.2.2 Input
The main input characteristics are:

e |Impedance: 75 Q
e Received frequency: UHF channel 13 to 62

e Centre frequency: 473 + 1/7 MHz (channel 13), 479 + 1/7 MHz (channel 14), and 767
+ 1/7 MHz (channel 62)
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For a stationary digital terrestrial television broadcasting receiver to serve as community
receiving equipment, the reception channel range should include the SHB (Super Hi-Band) band
(channel C23 to C63) in addition to the UHF band. It is also desirable that the reception channel
range of the receiver includes the VHF band (channel 1 to channel 12) and the MID band
(channel C13 to channel C22).

6.2.3 First intermediate frequency

The first intermediate frequency characteristics are:

e Centre frequency: 57 MHz

. Localascillatar frpqnpnr‘y' Above the recejved frnqupnr‘

6.2.4 Bynchronization range of the received frequency

Synchrorjization range of the received frequency: +30 kHz or wider

6.2.5 Bynchronization range of the received clock

Synchrorjization range of the received clock: +20 x 10-€"or wider

6.2.6 Characteristics of the tuning unit

A tuning pinit for receiving 13 segments and a tuning, unit for receiving 1 segment located in the
central part of the 13 segments shall satisfy the following specifications:

e  Minimum input level: —75 dB(mW) or lower (target palue)
e Maximum input level: —20 dB(mW) or higher.
However| when the input level in a onessegment receiver is measured in terms of electric power

per segment, the level shall be reduced by a factor equivalent to the bandwidth (i.e[ 1/13, or
-11 dB).

Table 6 —Protection ratios of the 13-segment receiver

Undesirgd signal Item Protection ratio
Analogueltelevision | From the co-channel 18 dB [or less
From the lower adjacent channel (undesired signal on the lower side) -33 dBJor less
From the upper adjacent channel (undesired signal on the upper side) —-35 dBJor less
Digital telpvision From the co-channel 24 dB [or less
From the lower adjacent channel (undesired signal on the lower side) —26 dB or less
From the upper adjacent channel (undesired signal on the upper side) —29 dB or less
NOTE The transmission parameters used for the measurement shall be as follows: Mode 3, guard interval ratio of|
1/8, no time interleaving, modulation of 64 QAM, and an inner-code of 7/8.

The one-segment receiver shall satisfy the above specifications. An improvement in
performance can be expected due to the fact that the segment in the centre of 13 segments is
allocated apart from the video and audio carriers of the analogue television signal for the
co-channel interference. Further, in the interference from adjacent channels, an improvement in
performance can be expected due to the separation of frequency locations.
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6.2.7 Front-end signal processing
6.2.7.1 Signal processing in the 13-segment receiver
The signal processing in the 13-segment receiver requires the following procedures.

e Receiver block diagram

Antenna

- - De-mapping
57 MHz Carnel.' demogulatlon Frequency Time QPSK
Orthogonal differential r r
demodula- FFT 1| demodulation, |[™ de-interlea [ de-interlea a1 16QAM
tion SP demodulation ving ving 64QAM
_bay;;;ig:lu-‘_ : ':‘ ':‘ ?
regenera- ' 1 1 1
tn | § ' 1 1 1
Frame TMCC ] X 3
. > I e et e R s Bl i 1
extraction decoding )
i

e T T N T S ST ]

1

]

]

1

] .

| Bit - Byte Energy

! 3 _’de-interleaving -3 3 [ de-interléaving disporsal — §

oz o > o > £

! £ 3 52 g2 ki

' cq Bit - £ Viterbi c® Byte Energy p RS

: é% _’de-interleaving é% ™! decoding [~ é% _’de-interleaving é?sv;;f:al 1 ga ) deiﬁgd' —

i a g" Bit 3 g Q § Byte Energy b

: 4 _’de-interleaving < £ |de-interleaving[ ™ c',r,'svpeéf; — T

, y x ) y y

! [} ] [} [} [}

[, | I I Lo mmmmmeo oo do O de e e e e e

IEC  1478/08
Figure 4 — Receiver block diagram of the 13-segment receiver

e Channel selection: A channel of UHF television broadcasting is selecfed.

e Synchronization regeneration: The signal in a selected channel is ortmogonally
demodulated. OFDM symbol synchronization and an FFT
sample frequency are regenerated through synchronization
regeneration in accordance with the mode and the guard
interval length. The mode and the guard interval lgngth can
be judged with the correlation of the guard intervallperiod of
the OFDM signal.

e FFT: FFT operation is executed for a period corresponding to an
effective QFEDM Q\J/mhnl duration  Due to the u|t|path

reception, FFT processing shall be performed for a suitable

period.

e Frame extraction: OFDM frame synchronization signal is extracted from the
TMCC signal.

e TMCC decoding: TMCC information is extracted from the TMCC signal and

used to perform various controls.

e Carrier demodulation: In accordance with the TMCC information, differential
demodulation for DQPSK (Differential Quadrature Phase
Shift Keying), synchronous demodulation through the use of
scattered pilot (SP) for QPSK (Quadrature Phase Shift
Keying), 16QAM, or 64QAM is performed, to detect
amplitude and phase information.

e De-interleaving: Frequency and time de-interleaving is performed.
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e De-mapping:

e Division into hierarchical levels:

e Bit de-interleaving:

e De-puncturing:
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De-mapping of QPSK, 16QAM, or 64QAM is executed in
accordance with the amplitude and phase information and
bit information is extracted.

When TMCC information indicates hierarchical trans-
mission, the signal is divided into hierarchical levels. Note
that the division is performed of 204 bytes between the byte
next to the synchronization byte (47 H) of the TS packet and
the synchronization byte of the next TS packet.

Bit de-interleaving is executed in each level of hierarchy.

Bit-interpolation is executed for each level of hierarchy, in
accordance with the convolution coding rate indicated in the
TMCC information

e Viterb| decoding:

¢ Byte de-interleaving:

e Energ)y inverse-dispersal:

e TS regeneration:

e RS decoding:

6.2.7.2 Signal processing in the one-segment receiver

Viterbi decoding with a coding rate of 1/2 iscexgcuted. In
Viterbi decoding, a soft-decision algorithm~is)émployed to
improve performance. Further, to avoiderror prgpagation
due to the convolutional code, termination procpssing is
performed based on the fact that the) synchronizgtion byte
(47 H) of the TS packet is already known.

De-interleaving is executed on{a byte-by-byte bas|s.

Inverse dispersal is performed by means of exclusive ORing
with the 15th M-sequence PN signal on a bit-by-pit basis,
except for the synchrohization byte of the TS packet. Note
that during the period of the synchronization byte, a shift
register is in operation, and initialized at every OFOM frame.

Processing fof’, regeneration of a transport sfream is
performed. The order of the TS packets and the|temporal
location ofithe PCR shall be the same as on the transmitting
side.

Shorffened Reed-Solomon code RS(204, 188) is decoded.
During RS decoding, if an error is detected following a
correction, transport_error_indicator, which is posjtioned at
the 9th bit of the transport stream packet (specifically, MSB
in the second byte), is set to “1.”

In digital terrestrial‘television broadcasting, only one segment in the central part (segmlent index
of 0) of the 13 segments can be transmitted as a hierarchical level of partial-receptiofn. Such a
signal cap beeceived by the 13-segment receiver described in 6.2.7.1. In order to reduce power
consumptiafy, only one segment can be received by reducing the size of FFT with the lower clock

rate.
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Receiver block diagram

Antenna

- - De-mapping
57 MHz po— Carnel_' demogulanon Frequency Time QPSK
demodula-1 dggﬁ%ﬁ{g{%n sl de-interleaf—»{ de- [ 16QAM [

fion SP demodulation ving interleaving 64QAM
z T T _
' 1 1 ]
' 1 1 1
1 1 | |
1 1 1
Frame T™CC | _ o ___ e 3

extraction| | decoding 4

i — Energy TS RS
| Bit Viterbi of Byt Ll ieer Lylreger »| decdd-) b
de-interleaving decoding de-interleaving dispersal tion ing

x 1 A

Lo e g
t . ! IEC  1479/08

Figure 5 — Receiver block diagram of thé one-segment receiver

e Channel selection: A channel of UHFJtelevision broadcasting is sel¢cted. As
the partially received segment is always select¢d at the
centre of the13 segments, it can be selected by channel
designatiehtas in 6.2.7.1.

e Synchronization regeneration: As.in6.2.7.1
e FFT: Asin 6.2.7.1

Note that it is preferable to set the number of FF[l size as
256 points (Mode 1), 512 points (Mode 2), or 1 0R4 points

(Mode 3).
e Framgqg extraction: As in 6.2.7.1
e TMCQ decoding; As in 6.2.7.1
e Carrier demodulation: As in 6.2.7.1

Note that, as there is only one level in the hierarghy in the
case of one-segment reception, it is not necessary to
demodulate simultaneously for plural levels described in the
13-segment receiver.

e De-interleaving: As in 6.2.7.1
e De-mapping: As in 6.2.7.1
e Bit de-interleaving: As in 6.2.7.1
e De-puncturing: As in 6.2.7.1
e Viterbi decoding: As in 6.2.7.1
e Byte de-interleaving: As in 6.2.7.1
e Energy inverse-dispersal: As in 6.2.7.1

e TS regeneration: Asin 6.2.7.1
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coding: Asin 6.2.7.1

6.2.8 Transport stream processing

It is mandatory that the DIRD has a section filtering function to support the following three types
of section formats for data specified in ISO/IEC13818-1:

a) each section composed of one TS packet;

b) multiple sections are included in one TS packet (However, the maximum number of sections
included in one TS packet is limited to 10.);

c) each section composed of two or more TS packets.

6.2.9
6.2.9.1

The rece

6.2.9.2

As a non-volatile memory area for data common to all receivers, the terrestrial |

receiver
CS-comp
characte
share the
used in 3
stored de
each log

broadcasting, the required memory capacity shall be increased by the value shown in

the prev
informati

—~~

Memories
Memory for storing DIRD programs

ver shall have non-volatile memory for storing the program codes:

Memory for storing data common to all receivers

shall contain 10 kB of storage area and the, tesrestrial, BS and b
atible receiver shall have 40 kB of storage area,for the genre table, the
istic table, reserved words, and the like. The common use receivers shall b
memory for the genre table, the reserved word'table and the like that are G

pends on the implementation of the receiver. The required memory capacit

ous clause. Note that storage @féa used for frequency list data and
bn data shall be provided.

Table 7 — Size of logo data

Dne hundred and eighty types of logo data and four hundred and eighty type
of servicesare assumed for the terrestrial digital broadcast)

roadcast
oadband
program
e able to
ommonly

Il transmission media. In which logotype among the six types the logo data is to be

to store

btype is shown in Table 7. For dual*purpose receivers for satellite and ferrestrial

[able 4 in
hlteration

[

Logo data Size
HD large (1/2 compression) 211 kB
HD:small (3/4 compression) 179 kB
SD4:3 large  (1/2 compression) 237 kB
SDZ 3 small (374 compression) T59 KB
SD16:9 large (1/2 compression) 179 kB
SD16:9 small (3/4 compression) 120 kB

6.2.10 Video decoding and its output

The video decoding and its output are described in Clause 7.

6.2.11 Audio decoding and its output

The audio decoding and its output are described in Clause 7.

6.2.12

External interfaces

a) Antenna input
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One antenna input terminal shall be provided.

b) Video output (except for the integrated digital TV)
The video output is described in Clause 7.

c) Audio output (except for the integrated digital TV)
The audio output is described in Clause 7.

6.2.13 Remote controller and channel access
6.2.13.1 General

No requirements are made for the shape of the remote controller, the keys, the channel access
method, [or—thetike—However, commonatity of the RKeys used for basic _functions (power
supply/channel access/system setting, etc.) should be provided wherever possible,tn order to
increase lconvenience for the user.

6.2.13.2| Recommended keys
The follofwing keys should be provided to enable the user to enjoy digital broadcast s¢rvices:

e powef-supply key (key that the user operates to switch between<the on- and standiy-mode);

e ten keys, a decision key, channel up-and-down keys, and aunenu key;

” o« ” o«

e Kkeys for “move upwards,” “move downwards,
like may replace these keys.);

move right,” and “move left” (A joysfick or the

e the following key should be provided in addition té:the above-mentioned keys for the¢ receiver
that dan also receive Digital Satellite Broadcasting;

e netwqrk change key.
6.2.13.3 | Channel access

The charjnel access method is not specified, but is left to those involved in product planning.
However| a service ID, a channel:name, and a logo are designated by the broadcast service
provider.|The method of accessinga channel, that is, whether it is done by entering thle service
ID or by ¢perating the 10 keys,’a channel addressing key, or the like, is left to those involved in
product glanning.

6.3 Analogue broadcast receiving function

It is assumed that,Yfor terrestrial television broadcasting, a period of approximately eight years
may be required-from the introduction of digitalization until its completion. There may be cases
in which| a, viewer having purchased the digital receiver will move to an area [in which
digitalizajienhas not yet been introduced. Therefore, the integrated digital TVs, to be irftroduced
on the market prior to the completion of digitalization, should have a receiving function for
analogue broadcasting.

7 Decoding process of video and audio, and those output signals

7.1 Video decoding process and output signals
711 Video decoding process

The receiver shall be capable of decoding an MPEG-2 (ISO/IEC13818-2) stream that complies
with the constrained coding parameters given in Table 10 (a case in which the display-screen
area is not specified by sequence_display_extension) and Table 11 (a case in which the
display-screen area is specified by sequence_display_extension). Timing of video and audio
decoding and output shall be controlled by the PTS and DTS in PES header, and the control of
decoding using vbv_delay shall not be performed. Table 8 shows the meanings of the code
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indexes of the MPEG-2 coding parameters in Tables 10 and 11. The positions of active lines of

the video signal are as given in Table 9.

Table 8 — Meaning of the code index of the MPEG-2 coding

parameters in Tables 10 and 11

Code index

Meaning

aspect_ratio_information

2 = 4:3 display
3 = 16:9 display

frame_rate_code

4 =30/1,001 Hz
7 =60/1,001 Hz

progressife_sequence

0 = Interlaced scanning scheme

1 = Progressive scanning scheme

color_primaries

1 =Rec. ITU-RBT.709 (BT.1361)

transfer_gharacteristics

1 =Rec. ITU-R BT.709 (BT.1361)

matrix_cofefficients

1 =Rec. ITU-R BT.709 (BT=1361)

Table 9 — Positions of active lines

Videp output-signal format Number of lines to be decoded Active lineg
. Lines 23 to 262
525i 480 and lines 286 td 525
525p 480 Lines 45 to 5p4
750p 720 Lines 26 to 745
. Lines 21 to 560
125 1080 and lines 584 to [t 123
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7.1.2 Video output signals
7.1.21 Video output for display

The receiver shall output the video signal for display in one or more formats selected from
among 1125i, 750p, 525p, and 525i signals, regardless of the settings of the video coding
parameter values of a stream to be decoded.

The receiver shall have a function for changing the video-signal format in accordance with the
video-signal formats that can be handled by a display to be connected in a switchable manner.
When the format is 525i, the receiver shall have a further function for changing the aspect ratio
in accordance with the aspect ratio (4:3 or 16:9) of the display to be connected.

The relatlonship between the parameter values of sequence_display_extension ofthe stream
and the Video-signal output shall be specified in Table 12 for the 525i signal, in T@able | 3 for the
1125i or $25p signal, in Table 14 for the 750p signal. However, this requirement|shall hot apply
to cases jn which the data broadcasting and EPG are displayed.

7.1.2.2 Video output for recording

The rece|ver shall output the NTSC video signal (composite videesignal and Y/C vidgo signal)
as a videp signal for recording simultaneously with the output of the video signal for display. The
video output for recording should have followed the processing shown in Table 12, in
accordarnlce with the parameter values of sequence_display’extension of the streanp and the
aspect rgtio (4:3 or 16:9) of the display. Note that the data broadcasting and the EPG|need not
be included in the video output for recording.
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Video-signal output

Analogue output

The receiver shall be equipped with at least one video output terminal. In cases in which the
receiver is equipped with an output terminal for the component signals (Y, Pg, PR), it is preferred
that at least one D-type connector be provided (which is optional for the integrated receiver).
Digital broadcasting receivers equipped with a D-type connector shall conform to the following
standards of the Japan Electronics and Information Technology Industries Association (the
former Electronic Industries Association of Japan; EIAJ).

e JEITA standard: EIAJ CP-4120

e JEITAstandard: EIAJ RC-5237
The assumed formats of the output signal are given in the following tables.
Table 15 — 1080i component output
Signal format Luminance (Y)/color difference signal Red/green/blu¢ signal
y: +700 mV 700.mV (peak-to-peak value)
Output level PB, PR: +350 mV
. . ) Sync signal (VD, HD):
Sync signal: £300 mV, superimposedien Y ~300 mV, not superimpdsed on G, B, or R
Colorimetric parameter | See Table 21
Impedance 75 Q 75 Q
The use of D-type connedtor is . . .
Connector recommendedyp Phono pin x 3, sync-signjal pin x 2
Table 16 =-720p component output
Signal format Luminance (Y)/color difference signal Red/green/blu¢ signal
Y: +700 mV 700 mV (peak-to-peak value)
Output level Pg Pgi +350 mv
Sync signal: £300 mV, superimposed on Y| Sync signal (VD, HD):
—-300 mV, not superimpgsed on G, B, or R
Colorimetric-parameter | See Table 21
Impedance 75 Q 75 Q
Goénnector The use of D-type connector is Phono pin x 3, sync-signjal pin x 2
recommended
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Table 17 — 480p component output

Signal format

Luminance (Y)/color difference

Red/green/blue signal

Output level

signal
Y: +700 mV 700 mV (peak-to-peak value)
Pg, Pg: +350 mV

Sync signal: =300 mV, superimposed
onY

Sync signal (VD, HD):
—-300 mV, not superimposed on G, B, or
R

Colorimetric parameter | See Table 21
Impedance 75 Q 75 Q
Connector The use of D-type conneclor is Phono pin x 3, sync-signal.pin x 2

recommended

Table 18 — 480i component output

Signal format

Luminance (Y)/color difference

Red/green/blue signal

signal
Y: +700 mV 700.mV (peak-to-peak value)
Pg, Pg: +350 mV
Output evel Sync signal: Sync signal (VD, HD):
-300 mV, -300 mV, not superimposed pn G, B, or
superimposed. on Y R
Colorimetric parameter | See Table 21
Impedance 75 Q 75 Q
Connector The use of D-typeddonnector is Phono pin x 3, sync-signal pin x 2

recommended

Table 19 — NTSC composite output

Signal format

NTSC composite signal

Output level 1,0 V (peak-to-peak value), positive polarity
Impedance 75 Q
Connector Phono pin

Table 20 — NTSC Y/C output

Signal format

NTSC Y/C signal

Luminance signal: 1,0 V (peak-to-peak value)

Output level

Burst signal: 286 mV (peak-to-peak value)
Impedance 75 Q
Connector 4 pin Y/C connector
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Table 21 — Colorimetric parameters

Item

480i, 480p

1080i, 720p

Primary-color
chromaticity

The CIE chromaticity coordinates shall be as
follows:

x y

G 0,310 0,595
B 0,155 0,070
R 0,630 0,340

The CIE chromaticity coordinates shall be as
follows:

x y
G 0,300 0,600
B 0,150 0,060
R 0,640 0,330

Reference white

D65. The CIE chromaticity coordinates shall
be as follows:

D65. The CIE chromaticity coordinates shall
be as follows:

x=0,3127,y=0,3290

x=0,3127,y=0,3290

Luminahce (Y)
Icolor-difference
signal equation

The equations of Y, Py, and Py shall be as
follows:

Y =0,587 x G + 0,114 x B + 0,299 x R
P, = 0,564 x (B-Y)
Pr=0,713 x (R-Y)

Note that G, B, and R correspond to gamma
pre-corrected signals.

The equations of Y, Py, and Ry’shgll be as
follows:

Y=0,7152 x G + 0,0722 x B+ 0J212 6 x R
P, = 0,538 9 x (BCY)
P = 0,635 0% (R-Y)

Note that\G;.B, and R correspond
pre-corrected signals.

0 gamma

Gamma cprrection
characferistic

V_ =1,099 x L (*0,4500) — 0,099
(0,018 <L_<1)

=4,500 x L, (0 <L_<0,018)

where V,_ is the video-signal camera output;
and L is the input light of the camera.(Both
values shall be normalized by the reference
white

V,€1,099 x L (10,4500) — 0,099
(0,018 <L_<1)

=4,500 x L, (0 <L_<0,018)

where V, is the video-signal camefa output,
and L is the input light of the cameera. Both
values shall be normalized by the feference
white

NOTE 1

NOTE 2
+714 mV/-286 mV.

NOTE 3

This standard is not intended to define termhinal names.

With respect to Tables 19 and 20 duminance (Y)/synchronizing signals should have a /S ratio of

This standard is designed for_use-with BS digital broadcasting and, in particular, is not intendgd to define
the permigsible deviation.

7.1.3.2

Identification output of the format type

The outplt of identification signals of the format type is optional. However, with the aqoption of

a D-type

aspect rdtio toa-television broadcasting receiver.

7.1.3.3

7.1.3.3.1

Digital output

connector) it can transmit format identification signals (480i, 480p, 720p, 1080j) and the

Digital video output

Receiver units equipped with DVI interfaces shall comply with the Digital Visual Interface issued
by the Digital Display Working Group (DDWG).

7.1.3.3.2

Digital audio-video output

Receiver units equipped with HDMI interfaces shall comply with the High-Definition Multimedia
Interface Specification issued by the HDMI Licensing, LLC.

7.1.4

Copy protection

The receiver shall be equipped with a copy protect management system specified by the
broadcast service carrier.
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7.2 Audio decoding process and output signals

7.21

General

The following specification shall be applied to any audio elementary stream if not specified
otherwise.

7.2.2 Audio decoding process

It shall conform to the LC profile of MPEG2-AAC (ISO/IEC 13818-7) and ADTS (Audio Data
Transport Stream) system. Furthermore, it shall conform to the following restrictions.

a) Sampling frequency: Corresponds to 48 kHz, 44,1 kHz, 32kHz, 24 kHz,
29 o0 1Ll 46 111
e, UJ N1, TU NT'T4
b) Quantifying bit number: Corresponds to reproduction at 16 bits
c) Decoglable number of channels: Corresponds to AAC stream up to 5.1, channels per
ADTS.
d) Numfer of maximum multiple ADTS: Corresponds to a maximum of 8 ADTS streams within
the same program.
e) Audid decoding functions: Decodes audio modes of‘mono, stereo, multj-channel
stereo (3/1, 3/2, 3/2+LFE) and 2-audio (dua| mono).
NOTE Mujti-channel stereo (3/1, 3/2, 3/2+LFE) means the number of audio channels to the assumed frgnt and rear
speakers. (Example: 3/1 = 3 speakers in front + 1 at rear, 3/2 = 3 speakérs)in front + 2 at rear). LFE is an abbreviation
of Low Frequency Enhancement, which means low frequency enhanced channel.
f) Decogling process when switching the audio mode and coded parameter at the tranjsmission
side
It shgdll return to normal operation without making noise within the muting time| of audio
parameter switching.
g) Downl mixing function from multi-channel to 2-channel stereo.
1) Down mixing process to 2-channel stereo
Wlhen a receiver with the capability of 2-channel stereophonic reproduction reproduces
the multi-channel audio stream, it shall perform the down mixing process given in Table
22. There is hereby a possibility of overloading but noise shall not occur even in|this case
(i may not be turned back even at maximum audio level or more).
NQTE For the method to realize the above fuctions, there are several methods such as automptic volume
adjustment after AAC decoder or preventing overload by increasing quantifying bit number, etc| along with
simple methodsy as' implementing a clipping process. The realization method should be deciped by the

pr

duct planning division.
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Table 22 — Formula of down mixing audio signal to 2-channel stereo

Bit value of the received AAC stream Signalprocess

at receiver

matrix_mix pseudo_ matrix_
down_idx_ surround mixdown
present _enable _idx

Value
of k

Formula of down mixing audio signal: *

0 12 Set1: B¢
1/2 Lt=ax (L+1N2 X C+k X Sl)

1
2 11242 Rt =ax (R+112 X C+k X Sr)
3 0 A=1R2

0/1:¢©

Set3: ¢ d
Lt = (1N2) X (L+1N2 X C+11N2 X SI)

Of

Rt = (1N2) X (R+12 X C+1/2 X Sr)

2 L meg
left re
respe

b Thea
as to
gener
audio
refer {

¢  Thes

Becay
Sr for

¢ Thes
the s¢g

f When
used.

ns the left front channel of the 3/2 system audio, C, the center channel, R, the right.front chan
ar channel, and Sr, the right rear channel. Lt and Rt indicate the stereo audio*eft and right]
tively, generated by down mixing.

ove formulas are different from those described in 8.5.4.2 "Matrix-mixdown’ process" in ISO/IE|
the a-value of the total audio volume term. The a-value is defined S0’ as to make the aug
hted by the 2-channel stereo audio stream as close as possible tocthe volume of the 2-char
generated by decoding the multi-channel audio stream and down_mixing. For the detailed ir
o Annex B.

et 1 or set 3 formulas are also used when transmitting LEE\Signals in the 3/2 + LFE multi-chan

se k cannot be transmitted in the 3/1 system, the down mixing process is expressed by substitu
the surround signal S of the 3/1 system in the Set@,formulas (S = Si = Sr).

et 1 formulas are used regardless of the pseudo_surround_enable value. As described in g)-2)
t 2 formulas can be added as an option when“pseudo_surround_enable = "1".

PCE is not acquired, the down mixingprocess for the case of matrix_mixdown_idx_present ="

hel, S/, the
channels,

C 13818-7
io volume
nel stereo
formation,

hel stereo.

ing S/and

however,

0" shall be

2) D

bwn mixing process for external pseudo-surround processor

Wlhen down mixing-te~2-channel stereo signals for surround audio reproduction

e
ad

ternal pseudo-surround processor, the down mixing process shown in Table 4
ded as an option.

using an
P3 can be
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Table 23 — Formula of down mixing audio signal for external pseudo-surround processor

Bit value of the received AAC stream Signalprocess
at receiver
matrix_mix pseudo_ matrix_ Value
down_idx_ surround mixdown of k Formula of down mixing audio signal
present _enable _idx
0 12 Set2: NOTE
1 1 1 1/2 Lt = ax (L+1N2 X C—k(SI+ Sr))

2 17242 Rt = a X (R+112 X C+k(SI+ Sr))
3 0 a=112

NOTE The above formulas are different from those described in 8.5.4.2 "Matrix-mixdown process" in ISO/IEC
13818-7 ag-to-the—a-value—of-the-total-audico-vwoldme-term—Ihe—a-value-is—defired-so—as-to-make-the—audio volume
generated|by the 2-channel stereo audio stream as close as possible to the volume of the 2-channel’stgreo audio
generated|by decoding the multi-channel audio stream and down mixing. For the detailed information, refgr to Annex
B

3) Down mixing process for stereo audio field extension

To¢ reproduce a simulated surround stereo audio field in 2-channel stereo reprpduction,
dgwn mixing can be added as an option. Although the detajls.0f'the down mixing process
sHall be decided by the product planning division, the pracess shall satisfy the[following
rejquirements.

—| The audio volume generated by the 2-channel stereo audio stream shall bg as close
as possible to the volume of the 2-channel stereo audio generated by decpding the
multi-channel audio stream and down mixing.

— | Overloading may occur when audio valume is sustained during down mixing, but
noise shall not occur even in this case:

7.2.3 udio mode detection and indication
a) Mono, stereo and multi-channel stereo (3/1, 3/2, 3/2+LFE), 2 audio (dual mono) audio mode

corregpond to each detection and\indication. However, the audio mode of an entirg program
comprised of multiple audio elententary streams shall be a combination of the abgve audio

b) It shall correspond to detection and indication of bilingual/2-audio mode.
c) It shall correspond to detection and indication of mode 1/mode 2/mode 3.

7.24 udio-signal output

7.2.41 Audio output function

It shall b

7.2.4.2 Analogue audio output

a) Output level (r.m.s. value): 250 mV +103,1 mV/ -73,0 mV
b) Output impedance: 2,2 kQ or less

c) Load impedance: 10 kQ

d) Output terminal type: Phono pin connector

7.24.3 Audio-signal output interface for multi-channel

Recommended to conform to the standard of IEC 61937-6(2006-01) Digital audio-Interface for
non-linear PCM encoded audio bitstreams applying IEC 60958 — Part 6:Non-linear PCM
bitstreams according to the MPEG-2 AAC and MPEG-4 AAC audio formats, or have IEEE-1394
compliant output.



https://iecnorm.com/api/?name=666b329c5c3908d0432936b6670d4065

62360 © IEC:2008(E) — 41—

7.24.4 Audio output using Bluetooth?2

Recommended to conform to the standard of Bluetooth SIG: Advanced Audio Distribution Profile
(A2DP).

NOTE See http://www.bluetooth.org/foundry/adopters/document/A2DP_Spec_V1_0/
7.3 Receiver’s function of hierarchical modulation in digital satellite broadcasting
7.3.1 Identification of hierarchical modulation

Hierarchical modulation can be identified as follows:

a) The jerarchical

trans

ission descriptor in the received MPEG stream PMT.

For eyery stream having a hierarchical structure, an elementary stream PID to®echecked for
refergnce is obtained and identified by means of reference PID of..the higrarchical
transIJnission descriptor.

b) The

High and low hierarchies shall be identified by means of quality ,level of the higrarchical
transmission descriptor.

ierarchies shall be of two levels.

c) Signdls of high and low hierarchies shall be transmitted in~the same TS and in the same
servige ID, respectively.

7.3.2 Reception processing of hierarchical modulation
Receptioh processing of hierarchical modulation can‘be done as follows.

a) Wher the error rate of the received signal or'its equivalent index exceeds a fixed Jalue, the
receiyer shall automatically switch overfrom the high hierarchy to the low hierdrchy and
displgy the received signal.

b) In cages in which the same video infermation is simultaneously transmitted in both the high
and lpw hierarchies, a function for representing and outputting video of both higrarchies
simulfaneously in the receiveriisnot required. Moreover, with respect to the audip, such a
functipn is also unnecessary.

7.3.3 Display of low-hierarchy video in hierarchical modulation

The formpt for the video output signals shall conform to the definition described in 7./1.2. Note
between
eam and

Table 25 when it is output in the 1125i or 525p signal,

Table 26, when it is output in the 750p signal.

Further, in the case of the output of a still picture, the above-mentioned relationship should
conform to

Table 27, when the video signal is output in the 525i signal,

Table 28, when it is output in the 1125i or 525p signal,

Table 29, when it is output in the 750p signal.

2 Bluetooth is the trade name of a product supplied by Bluetooth SIG. This information is given for the convenience
of users of this document and does not constitute an endorsement by IEC of the product named. Equivalent
products may be used if they can be shown to lead to the same results.
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7.4 MP@LL moving picture and still picture of terrestrial digital television broadcast
7.4.1 Display on receiving equipment

The format of the video output signals shall conform to the definition described in 7.1.2.

The relationship between the parameter value of sequence_display_extension of the stream of
the MP@LL moving picture and/or still picture and the video output signal should comply with
Table 24, when the signal is 525i reduced resolution moving picture output signal,
Table 25, when it is 1125i or 525p reduced resolution moving picture output signal,
Table 26, when it is 750p reduced resolution moving picture output signal.

With reggrd to the still picture output signal, the relationship should comply with

Table 27, when the signal is 525i,
Table 28, when it is 1125i or 525p,
Tablel 29, when it is 750p.
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8 Downloading function

8.1 General
The downloading function used to update software/data stored in non-volatile memory shall
possess certain characteristics as described below. First, an information transmission scheme

is specified, along with preferable specifications for the receiver to be updated by this
downloaded information.

8.2 Terms and definitions, service variation

8.2.1 Terms and definitions

8.2.1.1
notificatjon information
informatipn used for notification such as the service ID for downloading, scheduling information
thereof, gnd the targeted model of receiver to be updated; it is transmitted 'asing SDT|T

8.2.1.2
receiverlinformation
informatipn on the receiving set, such as maker ID, model number, group numbel|, version
number, letc; this information is stored in non-volatile memor{)such as flash memofy before

shipping

8.2.1.3
compulsory downloading
downloading that shall be executed

8.21.4
discretignary downloading
executabje downloading displayed on the'screen and executed in accordance with thg viewer’s
content selections

8.2.2 SBervice variation
8.2.2.1 Receiver internal information renewal

Receiver|internal information renewal service stored in the memory defined in this|standard
varies as|follows:

e engingering:service;

e PNG Jogo,service in CDT in TS provided by each digital terrestrial television statign;

e simple logo service transmitted by logo transmission descriptor in SDT in TS provided by
each digital terrestrial television station;

e information transmission service including needs information of renewal, methods
information of renewal, and repacking information for the mobile receiver that is transmitted
by SDTT used for strong hierarchical layer in TS provided by all digital terrestrial television
stations.

Receiver internal information renewal service defined in this standard does not cover specific
memory data storing service that is provided by EPG, data service and/or video/audio service.
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8.2.2.2 Engineering service
8.2.2.21 General
Engineering service is defined as the service transmitted by data carousel mechanism and is

shown below. In principle, engineering services shall be notified by SDTT transmitted by TS of
all broadcast stations.

8.2.2.2.2 Functional renewal of receiver software

This function enables the receiving equipment software to be renewed or added. (terrestrial
digital television, BS/ broadband CS digital broadcast)

8.2.2.3 Renewal of common data in the receiving equipment
Data used commonly in the receiving equipment is updated such as:

e genrg code table, program characteristic code table, reserved words table(terrestiial digital
televigion, BS/ broadband CS digital broadcast);

e logo data (BS/ broadband CS digital broadcast);

e frequency list, change information (terrestrial digital television)x

8.3 Transmission scheme relevant to downloading
8.3.1 General

In this sybclause, requirements of the transmission scheme are provided for both netification
informatipn concerning download scheduling, ete(;>and download contents.

8.3.2 Transmission scheme of notification information
8.3.2.1 Software download trigger.table

To provide notice of download inferntation, a software download trigger table is used. However,
specific Jownload contents transmitted in the subclause form described in 8.3.3.3 does|not need
software [download trigger table.
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Table 30 — Data structure of software download trigger table

Data structure Numper of Repre.sent'?\tion
bits of bit string
software_download_trigger_section(){
table_id 8 uimsbf
section_syntax_indicator 1 bslbf
reserved_future_use 1 bslbf
reserved 2 bslbf
section_length 12 uimsbf
tahle id ext 16 limsbf
reserved 2 bslbf
version_number 5 limsbf
current_next_indicator 1 himsbf
section_number 8 limsbf
last_section_number 8 imsbf
transport_stream_id 16 himsbf
original_network_id 16 limsbf
service_id 16 limsbf
num_of_contents 8 himsbf
for(i=0;i<num_of_contents;i++){
group 4 bslbf
target_version 12 himsbf
new_version 12 limsbf
download_level 2 bslbf
version_indicator 2 bslbf
content_déscription_length 12 limsbf
reserved 4 bslbf
schiedule_description_length 12 limsbf
schedule_time-shift_information 4 bslbf
for(i=0;i<N;i++){
start_time 40 himsbf
duration 24 limsbf
}
for(j=0:j<N2:j++){
descriptors()
}
}
CRC_32 32 rpchof
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Definitions for the software download trigger table:

o table_id This shall be assigned to be 0xC3.
e section_syntax_indicator This shall be assigned to be 0x01.
e section_length This field contains the number of bytes from immediately

after the section-length field to a section end, including CRC.
Section length shall not exceed 4093.

o table_id_ext

Data structure Number of bits Representation of bit string
maker_id 8 uimsbf
model_id 8 uimsbf
e versign_number This field indicates a version number of a Subtable. The version

number is incremented, accompanied, with a change of
information in the subtable. When~the value reacHes 31, it
returns to 0.

e current_next_indicator This shall be assigned to be 0x01.
e sectign_number This field indicates the section number.
o last_sgection_number This field indicates thé.last section number of the sybtable to

which the section belongs.

e transport_stream_id A label with whi¢h-the transport stream is identified ffom other
multiplexed transport streams in the network.

e original_network_id A label that\designates the network identification of the original
delivery network.

e servige_id A.label with which a service that transmits the ¢ownload
cantents is identified.

e num_pf_contents This field indicates the number of download contentg covered
by this table.

e group This field contains group_id.

e targefl version This field indicates version number of the contents to be
updated.

e new_yersion This field indicates a version number of the contepts to be

downloaded

e download_level “01” indicates compulsory downloading, and “00” indicates
discretionary downloading.

e version_indicator
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Table 31 — Version indicator

version_indicator Description
00 All versions are targeted (version specification is invalid)
01 Version(s) specified or later are targeted
02 Version(s) specified or earlier are targeted
03 Only specified version is targeted

content_description_length

This field indicates total byte length of a schedule loop

and a descriptor loop.

e schedule_description_length This field is common among all receivers and|indicates
byte length of the schedule loop. When the |intended
download content is being transmitted;. the vallie of this
field is 0.

e schedule_time-shift_information

Table 32 — Schedule time-shift information
Schedule_tjme-shift_information Description
0 Identical download contents using-plural service_id are transmitted gn identical
schedule
1-12 Identical download contents.using plural service_id are transmitted with 1 to12
hours time-shifting transmission on service_id bases
13-14 Reserved
15 Download contentsyare transmitted using single service_id

o start_ftime This field indicates time of distribution of gownload
content, using Japan Standard Time (JST) and[Modified
Julian Date (MJD).

e duration This field indicates duration time of distribution in
seconds.

e descrjptors() Download content descriptor shown in Table 33 is

placed.
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Table 33 — Structure of download content descriptor

Data structure NumPer of Repre.sentgtion
bits of bit string
download_content_descriptor () {
descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
reboot 1 bslbf
add_on 1 bslbf
compatibility_flag 1 bslbf
module_infa flag 1 bslbf
text_info_flag 1 bslbf
reserved 3 bslbf
component_size 32 pimsbf
download_id 32 pimsbf
time_out_value_DII 32 pimsbf
leak_rate 22 pimsbf
reserved 2 bslbf
component_tag 8 pimsbf
if (compatibility_flag == ‘1") {
compatibilityDescriptor()
}
if (module_info_flag == 1) {
num_of_modules 16 pimsbf
for (i=0; i<num_ofimodules; i++) {
module_id 16 Limsbf
module_size 32 pimsbf
module_info_length 8 pimsbf
for (i=0; i< module_info_length; i++) {
module_info_byte; 8 pimsbf
}
}
}
private_data_length 8 pimsbf
for ((i=0: i<private_data_length ; i++ ) {
private_data_byte 8 uimsbf
}
if (text_info_flag == ‘1") {
ISO_639_language_code 24 uimsbf
text_length 8 uimsbf
for(i=0;i<N;i++){
text_char 8 uimsbf
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A label with which the download content descriptor is identified.
The value is 0xC9.

Flag indicating whether it is necessary to restart the receiver
upon completion of downloading. “1” indicates restart, and “0”
indicates continuous operation.

Flag indicating whether an overwrite of an existing module or
addition occurs. “1” indicates addition, and “0” indicates
overwrite.

Flag indicating the presence/absence of a
compatibilityDescriptor() in the descriptor. “1” indicates that
compatibilityDescriptor() is present, and “0” indicates that it is

modulje_info_flag

text_ipfo_flag

comppnent_size

download_id

time_put_value_DII

leak_rate

reseryed

comppnent_tag

compatibilityDescriptor()

not.

Flag indicating the presence/absence of information| for each
module in the descriptor. “1” indicates that information for each
module is present, and “0” indicates that itris-hot.

Flag indicating the presence/absence of|service desgription at
the end of the descriptor. “1” indicates that thg service
description is present, and “0” indicates that it is not.

This field contains the sum of data sizes that are trangmitted in
the carousel in bytes.

This field specifies download identification for the plirpose of
identifying an application number for this downIIad. The
download identification specified here is also spécified in
DII/DDB when actual distribution is done.

This field _indicates recommended time-out Yalue in
milliseconds’for all DIl section reception of the correfsponding
carousel.

Leaklrate of the transport buffer of the receiver. Unit is 50
bytes/s.

This 2-bit field is reserved for future use.

This 8-bit field contains a component tag of a corresponding
stream that is given by a stream identification desgriptor in
PMT.

This field contains compatibilityDescriptor which is thg same as
that in DIl. Any target to be updated by this downlojad which
cannot be specified by table_id_ext/group in SDTT| shall be
specified by using information here.

number_of_modules
module_id

module_size
module_info_length

module_info_byte

private_data_length

private_data_byte

This field indicates the number of modules.
Identification of a module in the carousel to download contents.

This field indicates byte length of the module concerned. “0”
indicates undefined length.

Byte length of module_info_byte.

This field contains necessary descriptors, i.e. type descriptor,
name descriptor, info descriptor, or control descriptor as
described in DII.

Byte length of private_data_byte.

Use of this area is beyond the scope of this specification.
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e ISO_639_language_code This field specifies language of character description used for
the service description.

o text_length Length of the service description in bytes.

o text_char Description concerning the service of the download contents to
be transmitted.

8.3.2.2 Transmission of SDTT

The terrestrial digital television broadcast scheme has hierarchical transmission which enables
simultaneous transmission of a plural signal that has multiple transmission parameters. The
robust hierarchical layer, where the transmission mechanism has a strong error resistance, is
used for fransmitting the signal to mobile receivers. The less robust hierarchical layer, Wwhere the
transmisgion mechanism has mass transmission capability, is used for transmitting thq signal to
fixed recgivers. By this way, each receiver can receive different SDTT(Software Download
Trigger Tlable) respectively. To distinguish each SDTT transmitted in the robust higrarchical
layer or lgss robust hierarchical layer, different PID is allocated to each SDET.ONote thaf the data
structure|of SDTT and table_id here are identical.

8.3.3 Transmission scheme of the content
8.3.3.1 General

The download contents are transmitted using data carouselor section table.

8.3.3.2 Download contents data carousel transmission scheme
8.3.3.2.1 General

Additiond|l specifications concerning download to the DSM-CC data carousel trarjsmission
specifications are described below.

The information concerning the dowfloading contents is transmitted through the use of the DDB
of the DM-CC data carousel.

8.3.3.2.2 Use of compatibilityDescriptor in DIl

It is necessary to use @ compatibility descriptor in DIl to specify the target redeiver for
downloading. It is assumed that the semantics and syntax of the compatibilityDescfiptor are
used. The syntaxis'shown in Table 34.
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Table 34 — compatibilityDescriptor format

Syntax Number of bytes
compatibilityDescriptor(){
compatibilityDescriptorLength 2
descriptorCount 2

for (i=0 ; i<descriptorCount ; i++ ){

descriptorType 1
descriptorLength 1
specifierType 1
specifierData() 3
model 2
version 2
subDescriptorCount 1

for (j=0 ; j< subDescriptorCount ; j++ ){

subDescriptor()

}
}
}
subDescriptor() {
subDescriptorType 1
subDescriptorLength 1

for ( k=0 ; k< subDescriptorLength ; k++{

additionallnformation 1

Additiondl specifications to the original DSM-CC data carousel are described to sgecify the
target regeiver flexibly and_in\detail.

Maker identification (maker_id), model identification (model_id) and version identification
(version_Jid) shall beycontained in the compatibilityDescriptor in the header of DIl (Download Info
Indication).

By including ‘a’plurality of descriptors in this compatibilityDescriptor, describing mddels that
should dewnload the software, it becomes possible for models from multiple makers to download
the software at the same time. Note that if there are two or more descriptors of the same
descriptorType, the models that should download the software shall be specified by an OR
(logical sum) operation of the descriptors; however, if there are two or more descriptors of each
different descriptorType, the models that should download the software shall be specified by an
AND (logical product) operation.

A method of specifying models of the target receivers for downloading shall be specified by the
descriptorType, and specification by hardware and/or by software shall be possible.

Identification fields of the model information are shown in Table 35.
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Table 35 - Identification field

Field Content Number of bits
specifierType OxFF 8
specifierData() Code indicating “ARIB”(0x819282) 24
model Equivalent to (maker_id) 8

Equivalent to (model_id)
version Assigned to (group_id) 4
Equivalent to (version_id) 12
The verslon field is divided between a version_id of 12 bits and a group_id of 4chits (group
identification). Here, the group_id is provided to divide the receivers that should-dowpload the
software [into several groups with the intention to mitigate power plant load.
Itis possible to consider the Virtual Machine as a specific model, and hence)all receivelrs having
a Virtual Machine are made to download the same software.
8.3.3.2.3 Addition of descriptor for DIl Module Info
Informatipn of the download contents shall be described inModule Information area in a DIl
message| of DSM-CC data carousel. The information is transmitted using several dgscriptors
that havd already been defined. The DIl (Download Info fndication Message) format is|shown in
Table 36
Table 36 — DIl (Download Inforlndication Message) format
Syntax Number of bytes
downloadinfolndication(){
dsmccMessageHeader()
downloadId 4
blockSize 2
windowSize 1
ackPeriod 1
tCDownloadWindow 4
tCDownleadScenario 4
compatibilityDescriptor()
numbeérOfModules 2
for (i=0 ; i< numberOfModules ; i++ ){
moduleld 2
moduleSize 4
moduleVersion 1
modulelnfoLength 1
for (j=0 ; j< modulelnfoLength ; j++ ){
modulelnfoByte 1
}
}
privateDataLength 2
for (i=0 ; i< privateDatalLength ; i++ ){
privateDataByte 1
}
}
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Descriptors contained in the modulelnfoByte for the use of download will be described below.

The type descriptor contains module type description that indicates the module carrying
download content. A receiver discriminates whether the module carries content of the data
services or content of the download by this descriptor. Notation of module type follows the
“Media Type” notations in RFC2046.

EXAMPLE

application/x-download indicates that it is the download contents.

Though actual description of module type may vary by targeted receiver model, the notation
shall always follow that in RFC2046.

A module

name is described inthe name dncnripfnr The name shallbe ||ninI||n inallth

module

names in
consist 0
system is

Further 4
The infor
when any

8.3.3.3
8.3.3.3.1

a receiver system. For example, if all software components of a receive
f module based manner on a file system, the path of the targeted module g
described in this name descriptor.

dditional information of the module to be downloaded is described in info d
mation content in info descriptor shall be in plain text. Control”descriptor i
byte data is added to the module.

Section transmission scheme of download contents

General

CDT (Common Data Table) is used when download contents are transmitted in the sec

8.3.3.3.2

Common for all receiver Data Table (CDT)

CDT is ufilized to transmit the common datathat shall be stored in the non-volatile me

shall be

transmitted in the section form~io all receivers. In the terrestrial digital

r system
n the file

bscriptor.
s utilized

ion form.

mory and
elevision

broadcast scheme, it is possible that theservice provider’s service logo data is transmifted using

the data |
Table 37

module_byte in CDT wheréllogo data is allocated. Data structure of CDT is

shown in
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Table 37 — CDT syntax

Data structure NumPer of Repre.sentgtion
bits of bit string

common_data_section () {
table_id 8 uimsbf
section_syntax_indicator 1 bslbf
reserved_future_use 1 bslbf
reserved 2 bslbf
section_length 12 uimsbf
download data_id 16 limsbf
reserved 2 bslbf
version_number 5 Limsbf
current_next_indicator 1 bslbf
section_number 8 Limsbf
last_section_number 8 Limsbf
original_network_id 16 Limsbf
data_type 8 Limsbf
reserved_future_use 4 bslbf
descriptors_loop_length 12 Limsbf
for(i=0;i<n;i++) {

descriptor()
}
for(j=0;j<m;j++) {
data_module_byte 8 pimsbf

}
CRC_32 32 rpchof

}

Definitions for the CDT;:

e table |id This shall be assigned to be 0xC8.

e sectign_syntax_indicator This 1 bit field shall be assigned to be “1”.

e sectian:length This field size is 12 bits. This field contains the numbelr of bytes

from immediately after the section_length field to a section end,
including CRC. To restrict the total section length to 4096 bytes,
section_length shall be 4093 or less.

e download_data_id This field size is 16 bits. This specifies the download
identification to apply a number for this download to all receiver.
Download data identification shall be unique in respective
original network identification (original_network_id). If the
download content is the service logo, this value corresponds to
the download_data_id in the logo transmission descriptor
described later and allocated in SDT.
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e version_number

e current_next_indicator
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This field size is 5 bits, and means a version number of the
subtable. The version number increases if there is any change
of the information in the subtable. When the value reaches “31”,
it returns “0”. If current_next_indicator is “1”, version_number
corresponds to the version number of the current subtable that
is defined by table identification and network identification. If
the current_next_indicator is “0”, the version number
corresponds to the version number of the next subtable defined
by the table identification and the network identification.

If this 1 bit field is “1”, it means that the subtable shall be used
to the current subtable. If it is “0”, it means that the subtable
shall not be used but shall be used as the next subtable.

e sectidg

n_number

e last_gection_number

e origin

e data_

e descr

o data_

e CRC_

8.3.3.3.3

Downloa
done by

descripto

The data

al_network_id

ype

ptors_length

module_byte

32

Identification'method of download data

This 8 bits field indicates the section number. Thé section
number of the first section in the subtable shall.be(x00. The
section number increases, when the sectiom)equigped with
identical table identification and identical network identification
is added.

This 8 bits field indicates the number '@fithe last sect|on of the
subtable where the section belongs. ;The last sectiop has the
maximum section number in the ‘stbtable.

This 16 bits field is a label’that designates the| network
identification of the originahdelivery network.

This 8 bits field indicates the type of download data to be
transmitted.

This 12 bits fielddndicates the total bytes length of the|following
descriptor.

This field_¢ontains download data described in the fgrm of the
syntax defined by the respective data_type.

This32 bits field indicates CRC value that the regigter value
becomes 0 after processing the whole section.

| data is identified by the download data identification. Download data identification is
the descriptor that varies by the download contents or download purposdgs. In the
terrestrial televisjonibroadcast scheme, service logo data is specified by the logo transmission

r allocated in SDT (Service Description Table).

structure of the logo transmission descriptor is shown in Table 38.
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Table 38 — Logo transmission descriptor syntax

Number | Representation

Data structure of bits of bit string

logo_transmission_descriptor () {

descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
logo_transmission_type 8 uimsbf

if(logo_transmission_type==0x01){

reserved_future_use 7 bslbf
loga_id 9 Limsbf
reserved_future_use 4 bs|bf
logo_version 12 dimsbf
download_data_id 16 dimsbf
}
else if(logo_transmission_type==0x02){
reserved_future_use 7 bs|bf
logo_id 9 dimsbf

}
else if(logo_transmission_type==0x03){

for(i=0;i<N;i++){

logo_char 8 dimsbf
}
}
else{
for(j=0;j<M;j++)
reserved_future_use 32 bs|bf
}
}

e logo_transmission_type This 8 bits field indicates transmission type of the logo shown

in Table 39.
Table 39 — Logo transmission type
Logo_transmission_type Description
0x01 CDT transmission type 1: CDT is referred directly by the download data

identification.

0x02 CDT transmission type 2: CDT is referred indirectly by the download data
identification through logo identification.

0x03 Simple logo method

other Reserved for future use
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