INTERNATIONAL IEC
STANDARD 62216-1

First edition
2001-10

Digital terrestrial television receivers
for the DVB-T system —

Part 1:
Baseline receiver specification

0 IEC 2001 O Copyright - all rights reserved

No part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the publisher.

International Electrotechnical Commission 3, rue de Varembé Geneva, Switzerland
Telefax: +41 22 919 0300 e-mail: inmail@iec.ch IEC web site http://www.iec.ch

Commission Electrotechnique Internationale PRICE CODE XE
International Electrotechnical Commission

MemayHapoaHaa OnekrpotexHuueckaa Homuccua

For price, see current catalogue




-2- 62216-1 O IEC:2001(E)

CONTENTS

O L L @ 1 I PP 7
LN O 7 10 L@ N [ ] 8
S Yo oY o 1 Y 10
2 NOIMALIVE FEIEIENCES ...ttt et e e 10
3 Abbreviations and SymbDOIS ... ... 11
4  Receiver capabilities ... 12
4.1 FreqUENCY SPECIIUM ..o e e e 12

4.2 CoNditiONaAl @CCESS .uuiitiiit i 12

4.3 Return path .o 12

N N F= Vi T = (o T o (S ] 1 PP 13

4.5  Auto installation.... ... 13

4.6 Teletext carried in digital streams..........cooiiiiiiii 13

4.7 Analogue recording/copy Management........ccviuiiiiiiiiiie i 13

R TS T Vo - 13

4.9 Future versions of this specification..............coooiiiiii 13

5 Video system CharacteriStiCs ..o 14
5.1 INTrOAUCTION L. e 14

5.2 Essential requirements ... ..o e 14

5.3 Constraints and eXtENSIONS . ..o 14
5.3.1 Support for rapid channel acquisition...............oooi i 14

.32 PICIUIE LY P S it e 14

5.3.3 ISO/IEC 11172-2 compatibility .....c.oveiiiiiii e 14

B5.3.4  USer data. . oo 15

5.3.5  Video alignment. ... oo 15

6 Video display formatling .......ooeeiiiii e 16
6.1 INtrOdUCHION Lo e 16

6.2  Video fOrmat. . oo e 16
6.2.1 Requirements for DVB complianCe ...........cooiiiiiiiii e 16

6.3 Recommendations for signalling in the video stream ............coocoiiiiiii . 16
6.3.1  SeqUENCE NBAUEN ...ttt e 17

6.3.2 Sequence display extenSion ... 17

6.3.3 Constraints on the use of the picture display extension.............................. 18

6.3.4 Format SWIlChING ..o e 18

6.4 Video format signalling extensioNs .........ccoiiiiiiiiii 18
6.4.1 MPEG Signalling ....ccoiiiiiiiii e 19

6.4.2 DVB Signalling ....c.iouiiii e 19

6.4.3 Active format description .........cooiiiiiii 19

6.5 Recommendations for ISO/IEC 13818-1 signalling...........ccccoeiiiiiiiiiiiiiiieee 26

6.6 Alignment of video and graphiCs.........oooiiiiiiii 26
6.6.1  Video With graphiCs ......ooiiiiii 26

6.6.2 Uncertainty of position of graphics over video............ccooiviiiiiiiii, 26

7 Audio system CharacteriStiCSs ..o 27
74 N 1 4 e Yo LU o4 T o 1S 27

7.2  Essential requUIremMents ..o s 27
7.2.1  Scope Of reqQUIremMENTS .. ..o it 27

7.2.2  SYNCHroNiSatioN . ... 27



62216-1 O IEC:2001(E) -3-

7.2.3 Decoding reqUirE€mMeENtS......c..iiuiiiii e 28

7.3 Constraints and eXtenSIiONS ... 28
7.3.1  SUITOUNG SOUNG .otiitiiiieit e e e e e e eens 28

7.4 AUdio deSCriPlioN. . cu e e 28
7.4.1 Background (informative).........ccouiiiiii 28

7.4.2 Receiver implementation minima ... 28

T.4.3  SIGNAlliNg .o 28

7.4.4 Constraints on audio description stream coding...............ccoovviiiiiiiinennn, 32

7.4.5 Implementation NOtES ... 32

A ST A\ Lo [T o o1 A A=Y= oY/ o= T 34
7.6 PSSl SigNalling .. e 34
8 Multiplex and transport stream characteristiCs ........cooviiiiiiii 34
.t I o7 o o S 34
8.2  Essential reqUIremMents ..o s 34
8.2.1  MUIIPIEXING oot 34

8.2.2  DemMUIIPIEXING .t it 35

8.3 Constraints and eXtENSIONS ... 35
8.3.1  Multicomponent ProgramsS. ... .....c. e 35

9 Service and program specific information ... 36
9.1 INErOAUCTION L. e e 36
9.1.1  General reqUIrEMENES .....ivii i e 36

9.1.2 General receiver reqUIremMeNntS. ... ..o 36

9.1.3 General broadcaster requIremMeNnts............cooiiiiiiii i 37

9.1.4  NOTAHION . . s 38

9.2 Sl & PSI SPeCifiCation ....c.ieiii e 38
0.2, SUMIMAIY oottt 38

9.2.2 Program association table ... 39

9.2.3 Program map table ... 39

9.2.4 Conditional access table..........oo e 41

9.2.5 Network information table ..o 41

9.2.6 Bouquet association table........ ..o 43

9.2.7 Service description table ... ... 43

9.2.8 Eventinformation table...........coooiiiiiii i 45

9.2.9 Time and date table and time offset table ... 47
9.2.10 Running status table.........ooiiii 48
9.2.11 Private data.......oooi 48

9.3  ReCEIVEr fUNCHIONS ..ot 52
9.3.1 Information typically available to the user..............cocooiiiiiiiiiii 52

9.3.2  SerVIiCe CNANGE....eiiiiii e 52

9.3.3  Parental CONtrol.... ..o 55

9.3.4 Receiver behaviour when a service stops ........cooiiiiiiiiiii e 55

9.4 Establishing and maintaining the network connection ...............cocooiiiiiiiiine e, 55
9.4.1 Use of Slidentifiers ... 55

9.4.2 Auto installation ... ..o 57

9.4.3  Network eVOolULION .. ..o 58

9.4.4 Logical channel numbers (LCN) .. ..o 61

9.4.5 Recommendation for robust Sl acquisition.............cccooiiiiiiii 64

0.5 USer Nt faCe . e 66

9.5.1  Presentation Of teXt ..o 66



—4 - 62216-1 O IEC:2001(E)

9.5.2 Information presentation ... 67

9.5.3  Service Navigation ... 69

9.5.4  Display Of timMe ..o 70

9.6 RECOIAING DEVICES .. ittt 70

1S T T B o To [ =1 o 40 11 oS P 70

9.6.2 Execution of reCording.......ccoooeuiiiiiiii 70

9.6.3 Control of analogue reCOIdErsS .......coouiiiiiiii i 71

0 SUDI S e e e 71
TO T INIFOAUCTION o et 71
10.2 Broadcast specCifications. ... ... 71
10.2.1 DVB SUDEIIES ...uiitii e 71

10.2.2 SigNAIlING .eninii e e 72

10.2.3 Recommendation...........ooiiii e 72

10.3 ReECEIVET FUNCHIONS ...eii e e enns 72
10.3.1 BackgroUund ......oouiiiii 72

10.3.2 User control of receiver behaviour ............ccoooiiiiii e, 73

YA o1 B o F= F Y=Y BT Vo= 73
T T INErOAUCTION e 73
11.2 Broadcast specCifiCations. ... ... 73
T11.3 ReECEIVET fUNCHIONS .. e 74
11.3.1 Processing capabilities ........ccoiiiiiii 74

T T2 0770 o 1 1 oY S 74

11.4 Extended VBI format SUPPOIt.......oiviiiiii e 74
L TV PP 75

R T P 75

11.4.3 Teletext and teletext subtitles ... 75

12 RF-part and channel deCOAEr ... ... e 75
22 T €= o =T o= | 75
12.2 Frequencies and channel bandwidth..............coo 75
2 T AV T I o o Yo = 75
T12.4 TUNING PrOCEAUIE . .ceietii ettt ettt e e e e e enns 76
12.5 Change of modulation parameters ..........coooiiiiiiii i 76
{2 S I O oY o T =Y o3 o ) 76
8 A =Y o (oY o =T o o= TP 76
12.7.1 C/N PerfOrManCe .. .. o.ieii e e e 76

12.7.2 Minimum receiver signal input levels ... 76

12.7.3 Maximum inpuUt leVEel . ... 77

12.7.4 Resistanceto analogue and/or digital signals in other channels.................. 77

12.7.5 Resistance to co-channel interference from analogue TV signals............... 77

12.7.6 Guard interval utilisation in single frequency networks..............cccocoevveneenn. 78

13 Conditional access and the common interface ...........coooviiiiiiii i 78
131 INrOUCHION e e 78
13.2 Minimum ReqUINTEMENES .. e e e e anea e 78
Annex A (normative) Sl character Set..... ..o 79
A.1  Set of languages SUPPOIted.......c.oiuiiiiiii e 79
A.2 Structure of character table ....... ... 79
Annex B (normative) DVB-SI PDC deSCriptor .....ccuiiiiiiiiic e 88

B INrOUCHION e e 88



62216-1 O IEC:2001(E) -5-

o e D T O o 1o | o (o 88
Annex C (informative) Bootloader and software download................ccocoiiiiiiiiiiicc e, 90
O T O 1Y Y 90
O] To T = 11 12 o [P PPEN 90
C.8  USer iNterfate . o e 91
Annex D (normative) SUbtitling......cociiniiii e 92
D1 INtrodUCHION Lo e 92
D.2 Essential reqUIiremMents ... 92
D.3 Corrigenda to ETS 300 743 ..o 92
D.4 Clarifications to ETS 300 743 ... 93
D.5 Revised decoder MOAel ... ... 99
D.6 UK specCific features ... 105
[ R A © 15 1 N 0o o o £ PP 106
D.8 System capabilities (informative) ... 106
D.9 Encoding Guidelines (informative) ..o 106
D.10 Decoder treatment Of ©ITOrS. ... .o 107
Annex E (informative) An example of frequencies and offsets............ccoccoiiiiin . 109
e N U1 1S 109
Y P 109
Annex F (informative) NOISe MOdel ... ..o 110
Annex G (informative) An example of C/N-performance with a practical transmitter ........... 111
L= 1 o 1Yo =Y o1 2 128 112
Figure 1 — Relationship between digital video and analogue video..............coociiiiiiiiiininnes 15
Figure 2 — Receiver and display format processing reference model...........c..ccoociiiiiiinins 21
Figure 3 — Uncertainty of positioning graphics over video.............ccoooiiiiiiiiii e, 27
Figure 4 — lllustration of control of audio level...........oooiiiiii e, 29
Figure 5 — Mapping of pan byte onto sound presentation ... 32
Figure 6 — The “cold-cut” approach illustrated ... 33
Figure 7 — Generic single external decoder approach illustrated ....................coooiiiiii i, 33
Figure 8 — Possible single external decoder approaches illustrated................ccooiiiiiiiinis 34
Figure 9 — Service regionalisation ... ... 62
Figure D.1 — High level bitstream organisation............c..ccoiiiiiiii 94
Figure D.2 — Region depth SeleCtion ..o e 96
Figure D.3 — Mapping code strings to pixels in “requested” depth region...............c..coeeennl. 97
Figure D.4 — Mapping code Strings t0 PiXelS ..o 98
Figure D.5 — Subtitle reference decoder model ...........coiiiiiiiiiiiiii 100
Figure D.6 — The two modelled decoding phases .........cccooiiiiiiiiiii e 101
Figure D.7 — Detail of data decoding phase..........ccoooiiiiiii e 102
Figure D.8 — Disruption to display at start of new epoch...........ooi 102
Figure F.1 — Tuner NOIiSE MOEl.... ... e 110
Table 1 — Horizontal scaling where format is signalled by the sequence header alone .......... 17
Table 2 — Pan SCaN WINAOW ... e e ea e eens 17
Table 3 — NON “FUll SCrEEN ... . e e 18

Table 4 — Formats described by the active_format description .................cocoiiin, 19



-6- 62216-1 O IEC:2001(E)

Table 5 — Processing by STB connected t0 4:3 TV ..o 22
Table 6 — User options for displaying 16:9 on 4:3.... ..o 23
Table 7 — User options for displaying >16:9 0N 4:3.. ... 23
Table 8 — Processing by STB connected to 16:9 TV .....oiiiiiiiiiiiii e, 24
Table 9 — WSS codes for aspect ratio ..o 25
Table 10 — Values for other WSS bits ... e 25
Table 11 — Audio DescCription DesSCriplor ... e 29
Table 12 — lllustration of PES packet header ..., 31
Table 13 — Key 10 SYMDOIS ..o e 38
Table 14 — Summary of required tables....... ... 38
Table 15 — Program desSCriplOrs ... e e 39
Table 16 — Elementary streams desSCriptors ..o 39
Table 17 — Network descriptors (firSt I00P) ......oeuiiniiiii e, 41
Table 18 — Transport stream descriptors (Second l00P).......cuuviuiiiiiiiiiiiiii e 42
Table 19 — ServiCe AeSCIiPIOrS . ... 43
Table 20 — Event information desCriptors .......couiiuiiiii e 45
Table 21 — Time Offset Table desCriptors. ... ..o 47
Table 22 — Private Sl recognised by this specification................. 48
Table 23 — Syntax of the eacem stream identifier descriptor ...........ccocoiiiiiiiiiin e, 48
Table 24 — Syntax of the logical channel descriptor ...........cooiiiiii i, 49
Table 25 — Logical Channel NUMDET ... e 50
Table 26 — Syntax of the preferred name list descriptor ..., 50
Table 27 — Syntax of the preferred name identifier descriptor ............cocoiiiiiiii . 51
Table 28 — Subtitle preference modes defined ..........cooiiiiiiiiiiiii 53
Table 29 — Receiver Response to Missing Sl Tables ... 65
Table 30 — Text Field Lengths .. ..o e 67
Table 31 — Subtitle preference modes defined ...........ooiiiiiiiiiiii e 73
Table 32 — C/N (dB) for Reference BER ..o 76
Table A.1 — Allowed character codes in Sl text fields ... 80
Table B.1 — Syntax of the PDC desSCriptor . ... 88
Table C.1 — Example download information structure...............coooiiiiiiiiii e, 91
Table D.1 — Corrigenda to ETS 300 74 3 ... .o 92
Table D.2 — Notes 10 Figure D-T. e 95
Table D.3 — Additional display update budget for page/region operations............................ 103
Table D.4 — End of display set segment syntax.........coooiiiiiiiiiiiici e 105
Table D.5 — Example subtitle system performance.............ooooiiiiiiiii e, 106

Table G.1 — C/N (dB) for Reference BER ... ... 111



62216-1 O IEC:2001(E) -7-

5)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIGITAL TERRESTRIAL TELEVISION RECEIVERS
FOR THE DVB-T SYSTEM -

Part 1: Baseline receiver specification

FOREWORD

The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of the 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, the IEC publishes International Standards. 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. The 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 the 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 National Committees.

The documents produced have the form of recommendations for international use and are published in the form
of standards, technical specifications, technical reports or guides and they are accepted by the National
Committees in that sense.

In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

6) Attention is drawn to the possibility that some of the elements of this International Standard may be the subject

of patent rights. The IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 62216-1 has been prepared by technical area 1, Digital receiving
equipment, of IEC technical committee 100: Audio, video and multimedia systems and
equipment

The text of this standard is based on the following documents:

CDhV Report on voting
100/211/CDV 100/267/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 3.

Annexes A, B and D form an integral part of this standard. Annexes C, E, F and G are for
information only.

The committee has decided that this publication remains valid until 2003. At this date, in
accordance with the committee’s decision, the publication will be

reconfirmed;

withdrawn;

replaced by a revised edition, or
amended.
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INTRODUCTION

Television has evolved over the last half century from an up-market entertainment medium to
becoming the major information tool around the world.

Television is available to virtually all people around the globe, be it individually or in a
community setting.

The advent of the “personal computer”, enabling global reach and instant interaction has
escalated the demand for more and more information and the ability to respond to it instantly.

It is thus that the broadcasters and content providers set out to seek new means of delivering
higher levels of content, be it in volume or quality using existing or new transport mechanisms
available.

Digitalisation, taken from the world of information technology was the obvious choice.

It further brought the added benefits of efficient use of spectrum and energy, not to mention
interaction through a return path.

Terrestrial television has to migrate from analogue to digital in order to survive in the new
information society.

Without any doubt, all means of information and content dissemination technology will merge
over time, provided that sound business models find uptake by consumers at large.

Governments are keen to switch off the inefficient analogue broadcasts for a number of
obvious reasons, but only will be able to do so when consumers are confident that the new
proposition is attractive and affordable.

Business models are being developed to promote the uptake of digital receivers, however this
activity up to now is mainly led by private enterprises targeting the public sector willing to pay
for services in addition to those available from established public broadcasters.

This in itself is fine, but will not enable the migration from analogue to digital of all broadcasts,
however funded.

The more so as it has led to a variety of incompatible platforms tied to particular TV
operators, and this in turn does not allow for economy of scale for all parties concerned, be it
content providers, broadcasters, network providers or equipment manufacturers.

After over two years of requirement capture in DigiTAG (Digital Television Action Group) and
other fora, EACEM (European Association of Consumer Electronics Manufacturers) decided
to address this situation by developing a basic specification as a minimum platform, providing
secure reception of broadcast content and associated services. This includes both free to air
as well as pay TV services by means of the DVB common interface.



62216-1 O IEC:2001(E) -9-

This is in order to provide a stable base from which new applications and services can be built
up, and ensuring backwards compatibility for products in the market based on this
specification, thus ensuring that the consumer will continue to receive the services they have
grown accustomed to.

EACEM has taken into consideration all other documents and specifications that were freely
available from various bodies (NorDig Group, ANIEL, etc.) in order to develop a pan European
specification.
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DIGITAL TERRESTRIAL TELEVISION RECEIVERS
FOR THE DVB-T SYSTEM -

Part 1: Baseline receiver specification

1 Scope
This part of IEC 62216 specifies the baseline receiver for the DVB-T system.

It concerns:

* broadcasters, and

* receiver manufacturers.
The objective is to define:

* how to provide broadcasts that are understood by all receivers and enable receivers to
provide good facilities to their users;

+ the behaviour required from receivers to work well with these broadcasts and to be
attractive to consumers.

To avoid doubt, the words “shall”, “should” etc. are used in the traditional way to distinguish
issues that are important versus those that are optional. The term “shall” is also used to
identify mandatory requirements that are inherited from other specifications that have greater
force.

This specification does not consider interactive applications and the data broadcasting that
would support them. Subtitling and teletext are considered to be components of TV services.
Standalone teletext services are not part of this standard.

This specification primarily addresses terrestrial delivery of digital transmissions.

This specification primarily addresses deployment in countries that use European Latin script
based languages.

2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this part of IEC 62216. For dated references, subsequent
amendments to, or revisions of, any of these publications do not apply. However, parties to
agreements based on this part of IEC 62216 are encouraged to investigate the possibility of
applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of IEC
and ISO maintain registers of currently valid International Standards.

IEC 60169-2, Radio-frequency connectors - Part 2: Coaxial unmatched connector

ISO/IEC 6937, Information technology — Coded graphic character set for text communication —
Latin alphabet

ISO/IEC 8859-9, Information technology — 8-bit single-byte coded graphic character sets —
Part 9: Latin alphabet No. 5

ISO/IEC 11172-2, Information technology — Coding of moving pictures and associated audio
for digital storage media at up to about 1,5 Mbit/s — Part 2: Video

ISO/IEC 13818-1, Information technology — Generic coding of moving pictures and associated
audio information: systems
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ISO/IEC 13818-2, Information technology — Generic coding of moving pictures and associated
audio information: Video

ISO/IEC 13818-3, Information technology — Generic coding of moving pictures and associated
audio information: Audio

ITU-R BT.470-6, Conventional television systems

ITU-R BS.775-1, Multichannel stereophonic sound system with and without accompanying
picture

ITU-R BT.1119-2, Wide-screen signalling for broadcasting (Signalling for wide-screen and
other enhanced television parameters)

ITU-R BT.1359-1, Relative timing of sound and vision for broadcasting

EN 50049-1, Domestic and Similar Electronic Equipment Interconnection Requirements:
Peritelevision Connector

EN 50221, Common Interface Specification for Conditional Access and Other Digital Video
Broadcasting Decoder Applications

EN 300 468, Digital Video Broadcasting (DVB) - Specification for Service Information (Sl) in
DVB systems

EN 300 744, Digital Video Broadcasting (DVB) - Framing structure, channel coding and
modulation for digital terrestrial television (DVB-T)

EN 301 775, Digital Video Broadcasting (DVB) - Specification for the carriage of Vertical
Blanking Information (VBI) data in DVB bitstreams

ETR 289, Digital Video Broadcasting (DVB) - Support for Use of Scrambling and Conditional
Access (CA) within digital broadcasting systems

ETR 154, Digital Video Broadcasting (DVB) - Implementation guidelines for the use of MPEG-
2 Systems, Video and Audio in satellite, cable and terrestrial broadcasting applications

ETR 162, Digital Broadcasting Systems for Television Sound and Data services; Allocation of
Service Information (SI) codes for Digital Video Broadcasting (DVB) systems

ETR 211, Digital Video Broadcasting (DVB) - Guidelines on implementation and usage of
Service Information (Sl)

ETS 300 231, Television Systems - Specification of the domestic video Programme Delivery
Control system (PDC)

ETS 300 294, Television Systems; 625 - Line television Wide Screen Signalling (WSS)

ETS 300 472, Digital Video Broadcasting (DVB) - Specification for conveying ITU-R System B
Teletext in DVB bitstreams

ETS 300 706, Enhanced Teletext specification
ETS 300 743, Digital Video Broadcasting (DVB) - Subtitling systems

R206-001, Guidelines for Implementation and Use of the Common Interface for DVB Decoder
Applications

TS 101 699, Digital Video Broadcasting (DVB) - Extensions to the Common Interface
Specification





