IEC 62360

Edition 2.0 2008-09

INTERNATIONAL
STANDARD

Baseline specifications of satellite and terrestrial receivers for ISDB (Integrated
Services Digital Broadcasting)

INTERNATIONAL
ELECTROTECHNICAL

COMMISSION PRICE CODE XC

ICS 33.160.25 ISBN 2-8318-9985-0

® Registered trademark of the International Electrotechnical Commission



-2- 62360 © IEC:2008(E)

CONTENTS

FOREWORD ...ccuiii ittt ettt et e e et e e e e e et et e e e e e e e e e e e e e e e e e et eerenns 6
INTRODUGCTION ... e ettt e e e e et e e e e e e e et e et e et e eaaeennes 8
S o oY o = Y 9
2 NOIMaAtiVe FEfErENCES o 9
3 Abbreviations and symbols ... 10
4 Configuration Of the TECEIVET ... 11
g I €Y o =Y - | PP 11
4.2 Satellite reCRIVET o 12
4.3 Terrestrial FECOIVET ..o e 12
5 Ratings and specifications of the units of the digital satellite broadcasting receiver........ 13
ST T € 1= o = - | P 13
5.2 Satellite receiving antenna .........ooiiiiiiiii 13
S N o o 1Y =Y o 1= S 13
5.4 CoUPHNG CADIE ..oeieii e 14
5.5 Specifications of DIRD ... e 14
B5.5.1  GENEIAI it 14
Lo 7 | o o 11 14
5.5.3 Intermediate freqQUENCY ......couiiiiii i 14
5.5.4 Bandwidth of the intermediate freqUeNCY .........cociiiiiiiii 14
5.5.5 Second local oscillator freqUENCY .........oviiiiiiiii 14
5.5.6 Front-end signal ProCeSSIiNg....cc.ivu ittt 14
5.5.7 Transport stream proCeSSING ... ..oeeiiiiii i 15
B5.5.8 MM OIS ittt e 15
5.5.9 Video decoding and its outpUL.........ccoiiiiii i 16
5.5.10 Audio decoding and its OUtPUL..........ooiiiiiiii 16
5.5.11 External interfaces.......coooviiiiiiii 16
5.5.12 Remote controller and channel access ..o 16

6 Ratings and specifications of the receiving units for the digital terrestrial television
o] o ¥ Vo [ T3 11 s o NP 17
6.1  RECEIVING @NtENNA....cu it 17
6.2 Specifications of the DIRD.........coiiiiiii e 17
B.2.1  GeNEIAl i 17
B.2.2 TN DU e 17
6.2.3 Firstintermediate freqQUENCY ..o 18
6.2.4 Synchronization range of the received frequency...............coooiiiiiilL 18
6.2.5 Synchronization range of the received clock................cooiiiiiiiiin, 18
6.2.6 Characteristics of the tuning unit ..., 18
6.2.7 Front-end signal ProCeSSING.....cc.ivu it 19
6.2.8 Transport stream ProCeSSING ...vviie it 22
LT N |V 1Y o o = PN 22
6.2.10 Video decoding and its ouUtpUL..... ..o 22
6.2.11 Audio decoding and its OUtPUL..........ooiiiiiii 22
6.2.12 External interfaces........oo.viiiiiii 22
6.2.13 Remote controller and channel access ... 23
6.3 Analogue broadcast receiving funCtion ............coiiiii 23
7 Decoding process of video and audio, and those output signals ..................coooiinn, 23



62360 © IEC:2008(E) -3 -

7.1 Video decoding process and output Signals ..........ccooiiiiiiiiiiii 23
4% I VA T [=To o [=ToTo Yo 1T T N o] o L7 =¥ TN P 23
7.1.2  Video output SIgNals ..o 27
7.1.3  Video-signal outpUL.......ooui 35
T.1.4  COPY ProteCHION oo 37
7.2 Audio decoding process and output Signals ..........coooeiiiiiiiiiii 38
T.2.1  GENEIAI et 38
7.2.2  Audio deCOAING PrOCESS ...uiiuiiitiit it 38
7.2.3 Audio mode detection and indication ... 40
7.2.4  Audio-signal OULPUL... ..o 40
7.3 Receiver’s function of hierarchical modulation in digital satellite broadcasting....... 41
7.3.1 Identification of hierarchical modulation...............c.cooiiiiiiiiii e, 41
7.3.2 Reception processing of hierarchical modulation .............................. 41
7.3.3 Display of low-hierarchy video in hierarchical modulation .......................... 41
7.4 MP@LL moving picture and still picture of terrestrial digital television
DrOAACAST .. 42
7.4.1 Display on receiving equipment ... . ..o 42
8  Downloading fUNCHION ... e 50
Tt I 1= o 11 = S 50
8.2 Terms and definitions, service variation............cooooiiiiiiii 50
8.2.1 Terms and definitions ... ..o 50
8.2.2  ServiCe Variation.........oiiii i 50
8.3 Transmission scheme relevant to downloading .........cc.ccooviiiiiiiiiiii i 51
8.3, 1 GeNEIAl i e 51
8.3.2 Transmission scheme of notification information.................c..ccooii, 51
8.3.3 Transmission scheme of the content............... 57
8.4 Preferable specifications of the receiver............coocoiiiiiii 64
8.4 1 GeNEIAl i 64
8.4.2 Necessary fUNCHIONS .. ....iiiii e 64
8.4.3 Necessary capacity and performance of receiver hardware ....................... 66
9 Signal processing functions Of DIRD .........iiiiiiiiii e 66
9.1 Service INformation .. ... e 66
9.2 Identification between broadcasting and non-broadcasting..............ccooeiviiiiiniannn. 66
9.3 Number of PIDs to be simultaneously processed............ccooiiiiiiiiiiiiiiiiiieeeeeee 66
9.4  Flow of program SeleCtion ... 66
Annex A (informative) Method of switching the video format ...................ooiiiii . 69
Annex B (informative) Down-mix processing in the AAC decoder........ccooooivviiiiiiiiiiiiiiiiinennn. 76
Bl OG AP Y e 78
Figure 1 — Basic configuration of the receiver ...........cooiiiii e, 11
Figure 2 — Basic configuration of DIRD ......ccuiiiiiiiii e 12
Figure 3 — Directional pattern of the antenna (excerpt from ITU-R recommendation
I T 17
Figure 4 — Receiver block diagram of the 13-segment receiver ...........coooiiiiiiiiiiiiniiieinens 19
Figure 5 — Receiver block diagram of the one-segment receiver .........cc.ocoiiiiiiiiiiiiin s 21
Figure 6 — Desirable representation formats on monitors with a 4:3 aspect ratio and a
16:9 @SPECT A0 o e 34

Figure 7 — ReferenCe AraWing .. ..ocuiiiii i e e eans 49



—4— 62360 © IEC:2008(E)

Figure 8 — Identification flow of broadcasting/non-broadcasting ..........c..ccooiiiiiiiiiinins 67
Figure 9 — Basic flow of program selection............ccooiiiiiiii 68

Figure A.1 — Conceptual diagram of the timing of the transmitting and receiving sides
that enables SDTV/HDTV completely seamless switching (processing in cases in which
sequence_end_code_flag of video_decode_control_descriptor is 1) ........ocoooiiiiiiiiiiii. 73

Figure A.2 — Conceptual diagram of the timing of the transmitting and receiving sides in
the simplified method of switching SDTV/HDTV (processing in the cases in which

sequence_end_code_flag of video_decode_control_descriptor is 0) .........ccocoviiiiiiiiinnn. 75
Table 1 — Satellite receiving antenna rating ...........cooooiiii 13
Table 2 — CoNVerter FatiNg ..cc..o o et 13
Table 3 — Coupling cable rating ... 14
Table 4 — Size Of 10g0 data ....oveiie e 15
Table 5 — Ratings of the receiving antenna ... 17
Table 6 — Protection ratios of the 13-segment receiver ..., 18
Table 7 — Size of 1090 data . ..oveii e 22
Table 8 — Meaning of the code index of the MPEG-2 coding parameters in Tables 10

= o I I PP 24
Table 9 — Positions of active lINeS ... e 24
Table 10 — Constraints of coding parameters 1 (case in which the display screen area is

not specified by sequence_display_extension) ... 25
Table 11 — Constraints of coding parameters 2 (case in which the display-screen area is
specified by sequence_display_eXtensSion)........ccouiiii it 26
Table 12 — Relationship between the parameter values of sequence_display_extension

of a stream and video-signal oUtPUL 1 .. ... 28
Table 13 — Relationship between the parameter values of sequence_display_extension

of a stream and the video signal output 2. 30
Table 14 — Relationship between the parameter values of sequence_display_extension

of a stream and video signal OUTPUL 3 .. ... 32
Table 15 — 1080i component OULPUL ..o e 35
Table 16 — 720p component OULPUL ... i e 35
Table 17 — 480p component OULPUL ... e 36
Table 18 — 480i component OULPUL ... e 36
Table 19 — NTSC composite OULPUL. ... e 36
Table 20 = NTSC Y/C OUIPUL. ..o 36
Table 21 — ColorimetriC PAramMEterS .. ....oiuiir i e e 37
Table 22 — Formula of down mixing audio signal to 2-channel stereo................ccocceeeeiienn. 39
Table 23 — Formula of down mixing audio signal for external pseudo-surround processor-.....40

Table 24 — Relationship between the parameter values of sequence_display_extension
of reduced resolution moving pictures and video output signals (1)......cccoeiiiiiiiiiiiiiiinnneenn. 43

Table 25 — Relationship between the parameter values of sequence_display_extension
for reduced resolution moving pictures and video output signals (2).........ccoovviiieiiiiinninn, 44

Table 26 — Relationship between the parameter values of sequence_display_extension
for reduced resolution moving pictures and video output signals (3).........coooviiiiiiiiininnnnnn. 45

Table 27 — Relationship between the parameter values of sequence_display_extension
for still pictures and video output SIgNals (1) ...ooeniiiiiii 46

Table 28 — Relationship between the parameter values of sequence_display_extension
for still pictures and video output SIgNalS (2) ...ceuieniinii i 47



62360 © IEC:2008(E) -5-

Table 29 — Relationship between the parameter values of sequence_display_extension

for still pictures and video output SIgNals (3) ...oceuiieiiiii 48
Table 30 — Data structure of software download trigger table................coooiiiiiiii i, 52
Table 31 — Version INAICAtOr ... ... e 54
Table 32 — Schedule time-shift information ... 54
Table 33 — Structure of download content descriptor..........coooiii i 55
Table 34 — compatibilityDescriptor format ..........cooiiiii i 58
Table 35 — Identification field ... 59
Table 36 — DIl (Download Info Indication Message) format...........cc.ooiiiiiiiii, 59
Table 37 — CDT SYNEAX ctiiitiiitiit ettt et 61
Table 38 — Logo transmission descCriptor SYNtaX.......c.veeiiiiiiiiii e 63
Table 39 — Logo transmiSSiON Y P e .. i 63
Table A.1 — Video-decoding control desCriptor..........ooviiiiiiiiiii e 70

Table A.2 — Video €ncode fOrmat . ... e 70



9)

—6- 62360 © IEC:2008(E)

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 this end and in
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any equipment
declared to be in conformity with an IEC Publication.

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

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses
arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 62360 has been prepared by technical area 1: Terminals for audio,
video and data services and content, of IEC technical committee 100: Audio, video and
multimedia systems and equipment.

This second edition cancels and replaces the first edition, published in 2004 and constitutes a
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 to the specific publication. At this date, the publication will be

* reconfirmed;

* withdrawn;

» replaced by a revised edition, or
*+ amended.

A bilingual 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 digital television broadcasting, high-definition television broadcasting, and 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 television
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 broadcasting”);
and receivers for the standard digital television broadcasting and high-definition television
broadcasting from terrestrial broadcasting stations (hereinafter referred to as “digital terrestrial
television broadcasting”).

With regard to the receiver, it may be designed for receiving only one broadcast service from the
above-mentioned digital broadcasting or for receiving multiple broadcast services. Various
types of receivers for receiving digital terrestrial television broadcasts may be designed, that is,
receivers intended for fixed, for mobile and for portable reception.

This standard defines the BS digital-broadcasting receiver, the dual-purpose receiver for BS
digital broadcasting and broadband CS digital-broadcasting (hereinafter referred to as a “BS
and broadband CS digital broadcasting dual-purpose receiver”), as well as the receiver for
digital terrestrial television broadcasting using an outdoor fixed receiving antenna and with a
large display. For a small-sized simple receiver, a vehicle-mounted receiver, a portable receiver,
and the like, this standard should be applied as far as practical.

In this standard, the BS digital-broadcasting receiver and the BS and broadband CS
digital-broadcasting dual-purpose receiver are generically described as digital satellite
broadcasting receivers.

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

2 Normative references

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





