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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIGITAL TERRESTRIAL TELEVISION RECEIVERS
FOR THE DVB-T SYSTEM

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 eng—eand—ir—eadditten—to—eotheractvities; c—publishes—nterprationat—Standards—Feehnteat—Spgcifications,
Techniqal Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred \tp as “IEC
Publicafion(s)”). Their preparation is entrusted to technical committees; any IEC National Committeq interested
in the [subject dealt with may participate in this preparatory work. International, goverpmental and non-
governthental organizations liaising with the IEC also participate in this preparation. IEC ‘collaborgtes closely
with the International Organization for Standardization (ISO) in accordance with conditions detérmined by
agreemfent between the two organizations.

The forfnal decisions or agreements of IEC on technical matters express, as nearlyas’possible, an ifjternational
consengus of opinion on the relevant subjects since each technical committee has representatipn from all
interested IEC National Committees.

IEC Puplications have the form of recommendations for international use and are accepted by IHC National
Commiftees in that sense. While all reasonable efforts are made to ensSure that the technical confent of IEC
Publicafions is accurate, IEC cannot be held responsible for the<way in which they are used |or for any
misintefpretation by any end user.

In order to promote international uniformity, IEC National Cemmittees undertake to apply IEC Hublications
transparently to the maximum extent possible in their natienal and regional publications. Any [divergence
betweep any IEC Publication and the corresponding nationalh\ot regional publication shall be clearly |ndicated in
the lattg

=

IEC pr¢vides no marking procedure to indicate its, approval and cannot be rendered responsilple for any
equipmpnt declared 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 ¢xperts and
membefs of its technical committees and\JEC 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 publicatien, use of, or reliance upon, this IEC Publication or any| other IEC
Publications.

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

Attentign is drawn to the“possibility that some of the elements of this IEC Publication may be thg subject of
patent flights. IEC shall.net be held responsible for identifying any or all such patent rights.

Internatignal Standard IEC 62216-1 has been prepared by technical area 1, Terminals for
audio, vifleo and" data services and contents, of IEC technical committee 100: Audio, video

and multimedia systems and equipment

This standard cancels and replaces IEC 62216-1, published in 2001. This first edition
constitutes a technical revision.

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

CbhV Report on voting

100/1449/CDV 100/1541/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.
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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

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.

Digitalisdtion, taken from the world of information technology was the obvious. ¢hoice. It
further Hrought the added benefits of efficient use of spectrum and energyx“lerrestrial
television has to migrate from analogue to digital in order to survive in the pew information
society.

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

Due to the multitude of communities, sometimes single operators, often on a cquntry by
country pasis dealing with the parameters and standards options of launching Digital
Terrestrigl services based on DVB, there is a natutal“tendency to create a \ariety 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
providerq or equipment manufacturers.

In 2000, |after over two years of requirement capture in DigiTAG (Digital Televisign Action
Group) HACEM (European Association of\'Consumer Electronics Manufacturers), which has
evolved [into EICTA (European Information, Communications and Consumer Electronics
Technoldgy Industry Associations), “decided to address this situation by developing a basic
specificajion as a minimum platform, providing secure reception of broadcast content and
associated services. This resulted in the first revision of this standard. It has been ysed as a
basis in many countries to deploy Digital Terrestrial TV (DTT) with great success.

In 2007, with a new wave) of High Definition services being considered to be launche¢d due to
the availability of MREG4 components, EICTA and the French “Forum HD” dgcided to
collaborate to create-an update for High Definition, and make some minor adjustmlents that

DTG (drpft /HD D-Book), This standard does not yet addrhess new
generati j ' ions of this
standard in this domain may be foreseen in the future.
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DIGITAL TERRESTRIAL TELEVISION RECEIVERS
FOR THE DVB-T SYSTEM

1 Scope and object

This International Standard specifies both Standard Definition and High Definition receivers
for the DVB-T system.

It concer

ns.

e broadcasters, and

e recei

The obje

er manufacturers.

ctive is to define:

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

e the behaviour required from receivers to work well withhythese broadcasts a
attragtive to consumers.

To avoid
issues th
mandato
features

"«

doubt, the words “shall”, “should”, etc. are used in the traditional way to d
lat are mandatory versus those that are optional A baseline receiver will su
y features but not all the optional features in this standard. Inclusion of
s part of the marketing strategy of the manufacturer.

Subtitlind and teletext are considered to bé“components of TV services. Standalon

services

without associated video content) are not part of this standard.

This stanfdard primarily addresses térrestrial delivery of digital transmissions.

This star

based lapguages.

Two type
e stand
recei

s of systems_are considered:

ard systems where services are all SD and use well-established codecs.
ers which can decode standard services are suitable for these systems;

e advanced’ systems where some services may use advanced codecs, for ex

eivers to

hd to be

stinguish

lpport the

optional

b teletext

dard primarily addresses deployment in countries that use European Lafin script

Standard

Aample to

provi

e HAD VIdeO. Aavanced receivers wnicn can decode advalnced services dar

for these systems.

suitable

Where the term “receiver” or “broadcast” is used without a qualifier, the statement is

applicabl

e equally to both types of systems.

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.

IEC 61169-2, Radio-frequency connectors — Part 2: Sectional specification — Radio frequency

coaxial ¢

onnectors of type 9,52
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IEC 60958-1, Digital audio interface — Part 1: General

IEC 61937 (all parts), Digital audio — Interface for non-linear PCM encoded audio bitstreams
applying IEC 60958

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 digita] 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 infprmation: Systems

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

ISO/IEC [13818-3, Information technology — Generic coding of meving pictures and as$sociated
audio infprmation: Audio

ISO/IEC [14496-3, Information Technology — Coding of:audio-visual objects —Part 3: Audio

ISO/IEC |14496-10, Information technology —.Coding of audio-visual objects — |Part 10:
Advanced Video Coding

ISO 639-R, Codes for the representation ofihames of languages — Part 2: Alpha-3 code

ITU-R BY.775-2, Multichannel steregphonic sound system with and without accompanying
picture

ITU-R BT.470-7 Conventional'television systems

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

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

EN 500494—-PDemeste—and—similar—electronic—eguipment—iptercennecton—reguirements:
Peritelevision connector

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

EN 300 294, Television Systems — 625-line television Wide Screen Signalling (WSS)

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

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

EN 300 743, Digital Video Broadcasting (DVB) — Subtitling systems
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EN 300 744, Digital Video Broadcasting (DVB) — Framing structure, channel coding and
modulation for digital terrestrial television

EN 301 775, Digital Video Broadcasting (DVB) — Specification for the carriage of Vertical

Blanking

Information (VBI) data in DVB bitstreams

ETR 162, Digital broadcasting systems for television sound and data services; Allocation of
Service Information (SI) codes for Digital Video Broadcasting (DVB) systems

Note that the allocation of identifiers is handled by DVB; up-to-date information on DVB identifiers can be obtained
from <www.dvb.org>.

ETR 289
Access (

ETS 300

Control slystem (PDC)

ETS 300

R206-00
Applicati

TS 1011

and Audip Coding in Broadcasting Applications based-on'the MPEG-2 Transport Stre

TR 101 211, Digital Video Broadcasting (DVB);-Gtidelines on implementation and
Service |

TS 101 699, Digital Video Broadcasting: (DVB); Extensions to the Common
Specification

TS 102 006, Digital Video Broadcast (DVB); Specification for System Software Upda

systems

TS 102 3

CEA 770

CEA 861

3 Abb

AD
AFD
API
AU
BAT
bslbf
CA
CCO
DDS

Digital Video Broadcasting (DVB) — Support for use of scrambling and _Conditional

CA) within digital broadcasting systems

231, Television systems; Specification of the domestic video Programme

706, Enhanced Teletext specification

, Guidelines for Implementation and Use of the Common“interface for DVB
DNS

54, Digital Video Broadcasting (DVB); Implementation guidelines for the use

hformation (Sl)

|66, Digital Audie’\Compression (AC-3, Enhanced AC-3) Standard
3, High Dégfinition TV Analog Component Video Interface

A DTV Profile for Uncompressed High Speed Digital Interfaces

Delivery

Decoder

of Video

am

usage of

Interface

e in DVB

reviations and symbols

Audio Description

Active Format Description
Application Programming Interface
Access Unit

Bouquet Association Table

Bit string, left bit first

Conditional Access

Centre Cut-Out

Display Definition Segment
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DTS
DTT
DVB
EBU
EIT
ElT,t
EPG
FF
IDTV
IPPV
HD
HDCP
HDMI™ 1
LB
LCN
MFN
MTBF
NIT
NVOD
PCS
PDC
PES
PIL
PMT
PSI
PTS
RNIB
RST
SD
SDT
SFN
S
ssu
STB
TDT
TOT
TS

—14 -

Digital Theatre System
Digital Terrestrial Television
Digital Video Broadcast
European Broadcast Union
Event Information Table

EIT present/following
Electronic Programme Guide

Full Frame

62216 © IEC:2009(E)

illtﬁgldtcul Dlyltai TU;CV;&;UII
Impulse Pay Per View
High Definition

High-bandwidth Digital Content Protection

High Definition Multimedia Interface™
Letter Box

Logical Channel Number

Multi Frequency Network

Mean Time Between Failure
Network Information Table

Near Video On Demand

Page Composition Segment
Programme Delivery Control
Packetised Elementary-Stream
Programme Identification Label
Program Map_Table

Program Specific Information
Presentation Time Stamp

Royal National Institute for the Blind
Running Status Table

Standard Definition

Service Description Table
Single Frequency Network
Service Information
System Software Update
Set Top Box

Time and Date Table
Time Offset Table

Transport Stream

1 HDMI and High-Definition Multimedia Interface are trade marks of the HDMI Licensing, LLC. This information is
given for the convenience of users of this document and does not constitute an endorsement by IEC of the
product named.
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ucs
uimsbf
UNT
uTcC
VUl
VCR
VPS
WSS
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Universal Character Set

Unsigned integer most significant bit first
Update Notification Table

Universal Time, Co-ordinated

Video Usability Information

Video Cassette Recorder

Video Programming System

Wide Screen Signalling

4 Receiver capabilities

41 Frequency spectrum

The rece

e UHF
e 8MH

ver shall support:

and/or VHF (band I1l1);
y and/or 7 MHz channel bandwidth;

e all DVB-T modulation methods;

e both 2K and 8K transmitting methods;

e all cofe rates;
e all guprd intervals;
e hierafchical mode by the demodulator.(optional);

e frequ

bncy offset management;

e multiffrequency networks (MFNs)and single frequency networks (SFNs);

e suppart DVB-H service discrimination.

4.2 Cdnditional access

The recqiver is capable of receiving free-to-air services and is recommended t(

access tq

Access (

CA) system one Common Interface slot (according to EN 50221) is foresegq

future othher means to add new CA systems might be used instead.

4.3 Returh path

If a modem is not embedded then suitable means should be provided for connection to one
(for example RS 232) or to the internet for further interactive applications (for example IPPV).

4.4 EPG (SI)

provide

scrambled_services. In order to have the needed flexibility to choose a C¢nditional

n. In the

The electronic programme guide (EPG) shall use the mandatory service information broadcast
in the service information table and the event information table to present appropriate service
and event information to the user and to allow automatic selection of service features when
the user selects a service.

Details can be found in Clause 9, which is based on (mandatory) DVB-SI rules.


https://iecnorm.com/api/?name=eee308ace7bc4b14e27ce34caaeb230c

- 16 - 62216 © IEC:2009(E)

4.5 Auto installation

The receiver shall allow access to all receivable services and will use the mandatory
information in the NIT and/or SDT to automate the initialisation of the service list and
subsequent updates thereof. See also 9.4.2.

4.6 Teletext carried in digital streams

Support of this feature is the responsibility of the manufacturer. Manufacturers are prepared
to support teletext for a transition period. This feature and its signalling is described in Clause
11. In order to allow for future phase-out, DVB-subtitle decoding is the recommended
transmission format for subtitling.

4.7 Cdgntent protection/copy management

Analogug recording via the peritelevision connector (EN 50049-1) is supported-

Digital cqntent protection using HDCP on the HDMI output connector should be supported on
receivers without integrated video display.

4.8 Sefrvices
The rece|ver shall support the following services and service features:

e free tp air broadcast;

e multi{ingual sound;

e multi{ingual subtitles (DVB subtitles);

e audio|broadcast;

e screen formatting for ratios of 4:3 and 16:9;

e content rating protection based on DVB standard (see 9.2.8.1.7 and 9.3.3).
In additign, the receiver may support:

o teletext linked with a program;
e mosajc services;

e Automatic Format Descriptor (AFD) for flexible screen formatting.
49 ABRI

The rece|ver may support an API in order to facilitate interactive TV services. See Clause 15.

4.10 Over-air software update

The receiver may support the DVB System Software Update service in order to permit
maintenance or functional upgrades once the receiver is deployed in the field. See Clause 14.

4.11 Audio and video codecs

A standard receiver shall at least support MPEG-2 audio and SD video.

An advanced receiver shall, in addition, support:

e ISO/IEC 14496-10 SD and HD video, as specified in TS 101 154;

e either ISO/IEC 14496-3 HE-AAC audio (v1 only, i.e. not including the Parametric Stereo
tool) or TS 102 366 Enhanced AC-3 audio, as specified in TS 101 154;
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e multi-channel audio, encoded using one of the codecs in the previous bullet, up to 5.1
channels.

4.12 Future versions of this standard

It is the intention to extend this standard in a backward compatible way towards new types of
services and service options and consequent receiver behaviour.

5 Video system characteristics

5.1 General

This clause defines the digital video encoding standards that shall be used.

It is based on the D-Book version 3.0.

5.2 Esgsential requirements
521 Standard services

Broadcagt video shall be encoded according to ISO/IEC 13818-2<onstrained accordjng to TS
101 154 [ All receivers should be able to meet the minimum decoding requirements set out
in TS 101 154.

Only the| ‘25 Hz MPEG-2 SDTV’ variant described in“the ‘Video’ clause of TS 1(41 154 is
relevant {o this standard.

5.2.2 Advanced services

Broadcagt video shall be encoded according to ISO/IEC 14496-10 (H.264/AVC) copstrained
according to TS 101 154. All advanced-receivers should be able to meet the [minimum
decoding| requirements set out in TS 104-154.

Only the['25 Hz H.264/AVC SDTV,vand ‘25 Hz H.264/AVC HDTV’ variants (plus the [Common
parts) degcribed in the ‘Video’ clause of TS 101 154 are relevant to this standard.

5.3 Cdnstraints and extensions

This clayse sets out-the additional requirements on the broadcast signals and feception
equipment in addition to the DVB requirements in TS 101 154.

5.3.1 Support for rapid channel acquisition

To reduce the typical time taken 10 start decoding a New service, each video elementary
stream carrying ISO/IEC 13818-2 encoded video shall contain a sequence header and
associated group of pictures header at an interval no greater than 0,5s. Also, each such
sequence header shall be immediately preceded by a PES packet header carrying a PTSZ2.

For video encoded to ISO/IEC 14496-10, random access points shall be inserted at an
interval no greater than 2 s and should be inserted at an interval no greater than 0,5 s where
channel change speed is important.

Receivers should still be able to decode the video elementary stream when these figures are
exceeded.

2 TS 101 154 recommends but does not mandate this.
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There is no requirement to set the data alignment indicator flag in the PES packet header or
for the broadcast to include a data stream alignment descriptor associated with the video
elementary stream in the PMT. If a data stream alignment descriptor is included for a video
elementary stream then it shall indicate alignment type ‘04’.

5.3.2 Picture types

Beyond the requirements of ISO/IEC 13818-2 and the requirement for periodic | pictures
implied by 5.3.1, no additional constraints are placed on the sequence of coded picture types.
Specifically, no additional constraints are placed on the number of B pictures between | and P
pictures. As required by the main profile of ISO/IEC 13818-2, broadcasts may use I, P, B and
dual-prime frame types.

Advanced services encoded to ISO/IEC 14496-10 shall follow the restrictions of pi¢ture and
slice typgs set out in TS 101 154.

5.3.3 Compatibility
5.3.3.1 ISO/IEC 11172-2 compatibility

TS 101 154 requires that video encoding shall conform to the ISO/JIEC 13818-2 main|profile at

main level. This requires support for ISO/IEC 11172-2 ‘D’ “pictures and “copstrained
parametdrs” video.

Broadcagts conforming to this standard shall not include ISO/IEC 11172-2 ‘D’ piftures or
sequences with a horizontal_size greater than 720.

5.3.3.2 ISO/IEC 14496-10 compatibility
5.3.3.2.1 Standard definition

Standard| definition video services shallbe encoded according to TS 101 154 except that High
Profile may be used in markets where HD services are also broadcast. This megans that
receiverg shall support video encoding up to ISO/IEC 14496-10 High Profile|level 3.
Receiver|s support other profiles )beyond High Profile is optional. Support of levels beyond
level 3 ig optional. If the regeiver encounters an extension which it cannot decodg, it shall
discard :lhe following data’until the next start code prefix (to allow backward ce¢mpatible
extensions to be added inthe future).

Broadcagts conforming to this standard shall not include sequences with a horizgntal_size
greater than 720!

5.3.3.2.2 High definition

TS 101 154 requires that high definition video encoding shall conform to ISO/IEC 14496-10
High Profile level 4. Receiver’'s support for profiles other than High Profile or levels outside
the range 3.0 to 4.0 is optional. If the receiver encounters an extension which it cannot
decode, it shall discard the following data until the next start code prefix (to allow backward
compatible extensions to be added in the future).

Broadcasts conforming to this standard shall not include sequences with a horizontal_size
greater than 1920.

5.3.3.2.3 Still pictures

Advanced receivers shall support the decoding and display of still pictures for all AVC profiles.

To signal a video stream containing still pictures, the broadcast shall set the
AVC_still_present flag in the AVC descriptor, as specified in ISO/IEC 13818-1. The receiver
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shall decode the still picture frame and repeat displaying it until the subsequent (still picture)
frame is available to display.

NOTE Broadcasts containing still pictures are typically at very low frame rates (for example 1 frame per second).
5.3.4 User data

To ensure good functionality in current and future receiver video decoder implementations, a
buffer model for user data within the video elementary stream is defined. The currently
proposed use for this is to carry the “active format description” described in 6.4.4. This only
exploits a small number of the bytes that might be used. Broadcasts are not required to carry
this data.

If user dgta is carried, it shall meet the following buffer model:

e all uger data bytes enter a single buffer of size 16 bytes (the user data. starf code is
discarded before data is delivered to the buffer);

e all the data delivered at one time is removed from the buffer no laten than 40 ms after it
was delivered.

5.3.5 Video alignment
5.3.5.1 Analogue SD output signal

64 us

Analogug vidéo 10,5 pus min.
output

132p 720p 12p

Digital vidgo <t et
output |

p = periods of luminance pixel clock

IEC 2257/01
Figure 1 — Relationship between digital video and analogue video
The digithl video aGtput of the receiver’s video decoder and graphics display system domain

contains [720 active' pixels per line; these shall be aligned to the SD analogue vid¢o output
signal as|shown-in Figure 1.

It should lbe-noted that:

e at least the first 9 and the last 9 of the 720 video pixels should be replaced with a blanking
level to ensure compliance with ITU-R BT.470-7;

e optionally, additional blanking may be applied to the start and end of the active video,
suppressing further active pixels;

e the position of the first of the 720 active video pixels corresponds to 132 pixel periods
(=9,8 us) after the falling edge of line sync;

o the figure is specific for PAL output signals. For receivers with SECAM output signals,
similar positioning and blanking shall be done.

5.3.5.2 Overscan

Typically a 5 % border region inside each edge of the 702 x 576 pixel area is not visible due
to overscan on a display.
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For services carrying ISO/IEC 14496-10 video, the broadcaster may use the
overscan_info_present and overscan_appropriate flags in the VUl area to indicate whether
the receiver should apply this typical overscan or should display the complete broadcast video
image. The flags shall be encoded according to Table 1.

Table 1 — Broadcast overscan flags

overscan_info_present_flag

overscan_appropriate_flag

Usage

0x0 or not broadcast n/a No preferred display method
0x1 0x0 Important information in entire

video region
0x1 0x1 Decoded picture suitable for

overscan

Unless the user requests otherwise, integrated digital TV receivers shall interpret and follow
the overdcan flags according to Table 2.

Table 2 — Receiver overscan behaviour

overscan_info_present_flag overscan_appropriate_flag Behaviour

0x0 pr not broadcast n/a Implementation dependent
0x1 0x0 Overscan not applied
0x1 0x1 Overscan applied

For recejvers with HDMI output, the receiver shall pass the video without overscan related
reformatting to its output, setting the bits in the*AVI Infoframe (see CEA 861) in acftordance
with Table 3.

Table 3 — Overscan signalling on HDMI

overscar)_info_present_flag overscan_appropriate_flag <S$1,S0> (in HDMI AVI
Infoframe)
0x0 ¢r not broadcast n/a <0,0>
0x1 0x0 <1,0>
0x1 0x1 <0,1>

5.3.5.3 Downscaling HD video to SD

When ddwascaling HD video for presentation via an SD output, the HD video should be
downscaled to fit in a 702 x 576 window centred in the SD video output.

5.3.5.4 Upscaling SD video to HD

When upscaling SD video for presentation via an HD output, only the 702 x 576 window of the
SD video should be upscaled to fit in the HD video output.

5.3.6 Chroma sampling location

When the video is encoded according to ISO/IEC 14496-10, the chrominance locations shall
be specified in the VUl by the syntax elements chroma_sample loc_type top field and
chroma_sample_loc_type_bottom_field and both of these values shall be set to “0”.
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6 Video display formatting

6.1

General

This clause, which is based on the D-Book version 3.0, describes the video format signalling
and how it may be used. The receiver response to this signalling is defined in this clause.

This clause:

6.2

6.2.1 General

provides a summary of the “applicable standards”;
introduces “recommendations for signalling in the video stream”;

defines “video format signalling extensions”:

defings requirements for “alignment of video and graphics”.

Vigeo format

The viddo format shall be encoded as described in ISO/IEC 13818-1, ISO/IEC|13818-2,
ISO/IEC [14496-10 and EN 300 468 constrained and interpreted_as, described in TR| 101 211

and TS 101 154 and as clarified and extended below.

Only the| ‘25 Hz MPEG-2 SDTV’ variant described in they*Video’ clause of TS 1(41 154 is
relevant [for standard services; the ‘25Hz H.264/AVC ‘SDTV’ and ‘25Hz H.264/AVC HDTV’

variants plus the Common parts are in addition relevantfor advanced services.

6.2.2 Requirements for DVB compliance
6.2.2.1 Required format information

The follofwing element shall be included(or all video services:

comppnent descriptor (EN 300:468).

The follofwing element shall be‘included for all ISO/IEC 13818-2 standard video serviges:

video| sequence header! Restricted to “full screen” luminance pixel resolutions |Jof 720 x
576, Y04 x 576, 544X 576, 480 x 576, 352 x 576 or 352 x 288 or “less than full screen”
resolyitions as deseribed in TS 101 154.

The folloying elements shall be included for all ISO/IEC 14496-10 advanced video segrvices:

randgmiaccess point. Restricted to “full screen” luminance pixel resolutions of 720 x 576,

704 iy A Al L A4 o706 490 70 209 e XA 209 200 4_Q20 40900 4440 1 080
JIo, JTF7 JIro, F0OU JIru, JJda JIru, JJda V0, LI A% LIAVACAV T ==U X y

1 280 x 1 080, 960 x 1 080, 1 280 x 720, 960 x 720, 640 x 720 or “less than full screen”
resolutions as described in TS 101 154.

frame cropping information for 1080 line video resolutions to crop the encoded 1088 lines
to 1080 lines. Frame cropping shall not be used for any other purpose.

If the frame cropping information is not present in a video stream with 1 088 encoded lines,
the receiver shall discard the bottom 8 lines.

6.2.2.2 Optional to broadcast, required to decode

All conformant receivers are required to respond to the above mandatory information and
shall also respond to the following optionally broadcast information:

video sequence display extension (ISO/IEC 13818-2 or ISO-IEC 14496-10), provided that
the display window has an aspect ratio of 4:3 as described in TS 101 154;
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e video picture display extension (ISO/IEC 13818-2), provided that the frame centre vertical
offset is zero as described in TS 101 154;

it is mandatory to include the video sequence extension in any video sequence that
includes the picture display extension (and hence Pan vectors (as defined in TS 101 154));

e target background grid descriptor (ISO/IEC 13818-1);
e video window descriptor (ISO/IEC 13818-1).

6.3 Recommendations for signalling in the video stream
6.3.1 Sequence header

6.3.1.1 Sequence header (ISO/IEC 13818-2 video)

The minfmum video format signalling required is the video sequence header)| Table 4
tabulates| the horizontal scaling factors required to restore video to 720 pixel Horizontal
resolution with the correct aspect ratio. These factors complement the- scaling factors
employed by the broadcaster when downsampling the video before encoding:

Table 4 — Horizontal scaling where format is signalled by the sequence header alone

Source‘aspect ratio®

Nominal Effective
horizontal_size |“full screen”| horizontal 4:3 16:9
width size®

545 to 720 720 720 1 4/3° 1
481 to 544 544 540 4/3 16/9 4/3
353 to 480 480 480 3/2 2 3/2

1 to 352 352 360 2 8/3 2

4:3 display 16:9 display

Horizontal scaling to fill 720 wide
display

a2 From the aspect ratio information.

b For example, values* of horizontal_size from 481 to 544 are treated as 540 when
determining the\scaling factor to adapt the video for a 720 pixel wide display,
i.e. 720/540 = 4/3.

c These scaling factors apply to a centre cut-out presentation, i.e. the central 3/4 of the
coded(picture width is scaled by the factor indicated to fill the width of a 4:3 display.

6.3.1.2 Sequence parameter set (ISO/IEC 14496-10 video)

The minimum video format signalling required is the random access point. The relevant
scaling factors, extracted from the VUI, to be used to restore the video to the correct size and
aspect ratio are listed in TS 101 154.

6.3.2 Sequence display extension
6.3.2.1 Pan scan window

Here, the sequence display extension describes a 4:3 aspect ratio window within 16:9 coded
frame (the position of this window may be controlled by the picture display extension).
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Table 5 — Pan scan window

display_horizontal_size Effective Horizontal scaling
5 horizontal
Min. Typical Max. size® Window fills 4:3| Full frame fills
display 16:9 display
409 540 540 540 4/3 1
364 408 408 405 16/9 4/3
271 360 363 360 2 3/2
1 264 270 270 8/3 2

a Scaling to make the display window fill 4:3 display is 720/effective horizontal size.

b Recommended to broadcast. Is 3/4 of the nominal “full screen” width.

c TS 101 154 and DAVIC quote 363 as an example of 480 x 3/4.

6.3.2.2

Non “full screen”

Here, thg¢ sequence display extension describes a window (4:3 or_1619) that surrg
coded frgme.

Table 6 — Non “full screen”

unds the

display_horizontal_size |effective horizontal | horizontal/Scaling Note
size® to fill display of
same aspect ratio®
720 720 1
704
544 540 4/3 Distinguished from Table p
as display_horizontal_siz¢
528 > horizontal_size
480 480 3/2
352 360 2

Scaling to make display window fill appropriate display is 720/effective horizontal size.

In other words, to fill"a*4:3 display if the aspect ratio information is 0010, or 16:9 display if t
aspect ratio information is 00115,.

6.3.3

The pictd
centre hg

Constraints on the use of the picture display extension

re display extension may be included in broadcasts to define non-zero vald
rizental offsets (known as a pan vector).

ed frame

When provided, receivers shall use this information only when configured to display a 4:3 cut-
out from a widescreen source on a 4:3 display. The horizontal offset should be ignored if the
material is displayed in a letter box on the 4:3 display.

6.3.4

Format switching

Receivers complying with this standard shall be able to continue outputting decoded video
pictures undisturbed by changes in the video format parameters provided that these changes
are constrained as follows:

e changes are implemented at a sequence boundary (ISO/IEC 13818-2) or random access

point

e vertic

(ISO/IEC 14496-10);

al_size and display_vertical_size remain unchanged;

e the buffer models defined by MPEG are met;


https://iecnorm.com/api/?name=eee308ace7bc4b14e27ce34caaeb230c

- 24 - 62216 © IEC:2009(E)

e the field parity of the first displayed field of the new sequence complements that of the last
displayed field of the preceding sequence (interlaced video only).

Specifica

Ily, this allows the following parameters to be changed:

e coded picture width (horizontal_size), and

e coded pixel aspect ratio (aspect_ratio_information, display_horizontal_size).

Broadcasters should avoid changing the format of the video dynamically.

Broadcasters are advised that changing the format of the video will result in temporary
artefacts on receivers. A typical receiver may require the time between the first and second
random access paints for prnr‘pqeing a format rhnngp Receivers should minimize the impact

of a form

6.4 Vi
6.4.1
DVB req

However
format S

Hleo format signalling extensions
General

lires receivers to support 16:9 and 4:3 coded video (support-for 2,21:1 is
additional origination formats are prevalent in some _¢ountries (such as
iper 16 film) and invented formats (such as 14:9) may. be used to accomm

delivery ¢f mixed formats to a heterogeneous receiver population.

This sub
the stand

6.4.2

The use
from that
paramets
either on

“Pan veo
“Pan veq
methods

6.4.3

The EN §
video, i.e

clause describes how these additional formats/may be conveyed compati
ard DVB coded picture formats.

MPEG signalling

of the signalling methods within.the* MPEG video elementary stream is u
described previously, i.e. the sequence header and the sequence display

b of the full screen formats ‘or-a cropped version of one of these.

of displaying widescreen material on a 4:3 display.

PDVB signalling

. 4:37or 16:9 (with or without “Pan vectors”).

at change to a few seconds (depending on random access points in the videp).

bptional).
the 15:9
pdate the

bly within

1changed
xtension

rs or VUI parameters describeléither a 16:9 or a 4:3 aspect ratio coded frame that is

tors” may be included in a broadcast that also uses the active format defpcription.
tors”, and the active format description provide alternative, mutually gxclusive,

00 468..Component descriptor shall be appropriate for the coded frame type of the

6.4.4 Active format description

Active format descriptions as defined in Annex B of TS 101 154 serve to describe the portion
of the 16:9 or 4:3 coded frame that is “of interest”. The format descriptions are informative in
nature and are provided to assist receivers to optimise their presentation of video.

Table 7 (copied from TS 101 154) illustrates the various formats.

6.4.4.1

Broadcaster rule

If the area of interest is smaller than the full coded frame then it is recommended to transmit
the active format description to indicate the area of interest.


https://iecnorm.com/api/?name=eee308ace7bc4b14e27ce34caaeb230c

62216 © IEC:2009(E) - 25—

6.4.4.2 Manufacturer rule

It is recommended that receivers use this active format description (if transmitted) to allow
optimised presentation.

Table 7 — Formats described by the active_format description

active_format Full frame aspect ratio

Value Meaning 16:9

0000 — 0001 [Reserved for future use
0010 Box 16:9 (top)

0011 Box 14:9 (top)

ool

0100 Box > 16:9 (centre)

0101 — 0111 [Reserved for future use

1000 Active format is the
same as the coded
frame

1001 4:3 (centre)

1010 16:9 (centre)

|of®

1011 14:9 (centre)

9] '®

1100 Reserved for future use
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active_format Full frame aspect ratio

Value Meaning 4:3

1101 4:3 (with shoot and
protect 14:9 centre)

1110 16:9 (with shoot and
protect 14:9 centre)

Al o

1111 16:9 (with shoot and
protect 4:3 centre)

LR

"

A
NOTE It is recommended to use the 4:3 coded frame mode to tr. é’l‘&ﬂ/t 4:3 source material

rather than using a pillar box to transmit it in a 16:9 coded frdme. This allows for higher
horizontal resolution on both 4:3 and 16:9 sets. A

%

6.4.4.3 Receiver processing \\
@S\O
6.4.4.3.1 SD reference model \\(\

The refefence model for the video forma‘tﬁgv%cessing elements in the set top box{ TV and
integratefl digital TV are illustrated in Figure 2. The behaviour of the integrated digjtal TV is

logically lequivalent to that of a set t ox attached to a TV. The display format gignalling
between |the set top box and the display is Line 23 WSS (see 6.4.4.7) and/or perifelevision
connector pin 8. Within an inteng\d digital TV, the signalling is logically equivalenf to WSS
but could be conveyed by other

S\

A Decoder I Display
Mo;ao format e format Display
conversion conversion

ns.

Integrated digital TV

IEC 2258/01
Figure 2 — Receiver and display format processing reference model

In the reference model, the output of the MPEG video decoder is logically 720 x 576. The
processing applied to this by the decoder format conversion is described in Tables 5 and 8. In
many practical implementations, the processes in the decoder format conversion are an
integral part of the MPEG video decoder. This does not affect the logical reference model.

The decoder format conversion is principally concerned with the processing provided in 16:9
displays to accept 4:3 signals.
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6.4.4.3.2 HD reference model

The reference model for the video format processing elements in the Set Top Box, TV and
Integrated Digital TV are illustrated in Figure 3. The behaviour of the Integrated Digital TV is
logically equivalent to that of a Set Top Box attached to a TV. The display format signalling
between the Set Top Box and the display is the HDMI INFO-FRAME. Within an Integrated
Digital TV the signalling is logically equivalent to the INFO-FRAME but could be conveyed by
other means.

Signaling (format,...) > SR ({EET o)
X Decoder Display
R M’:r’\i(jﬁ\:lodreo > Format —>m—> m > Format —> Display
Conversion ]./ Conversion
0OSD
Decodér (Set Top Box) Display (TV)
o
Signaling (format,...) ~
2 \Y
X Decoder Display
- MPEG Video Format + Format —> Displa
Decoder X .
Conversion O Conversion
0sD _1_Lo_r_t__lw_lax§ignaLar9_cg§s_ing)_©g_)
Integrdted Digital TV O

1EC 854/09

Figure 3 — HD Receiver and display format processing reference model

In the reference model the output of the MPEG Video Decoder is logically 1920 x 1480, 1280
x 720 orf 720 x 576, the processing applied to this by the Decoder Format Conyersion is
described previously. In many practical implementations, the processes in the [Decoder
Format Jonversion are an integral part of the MPEG Video Decoder. This does not affect the
logical reference model.

both devices and may notcorrespond with the format of the broadcast video. The ST|B should

The formft of the video outpiit by an STB to a display will be determined by the capailities of
avoid undlue scaling opérations as this will degrade the quality of the video.

If the STB or Integrated Digital TV has a secondary SD output, this shall operate acdording to
the reference model in 6.4.4.3.1 with implicit downscaling of the video to 720 x|576 and
optionally the processing of any AFD.

6.4.4.4 STB with 4:3 display
6.4.4.41 STB response

Table 8 shows the response of a set top box to all broadcast formats when connected to a 4:3
aspect ratio display.
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Table 8 — Processing by STB connected to 4:3 TV

Broadcast format STB into 4:3 display
Description of format On-air signalling |Decoder fc_)rmat Signalling to TV
conversion
MPEG active_ WSS codes for | Peritelevision
format aspect ratio connector
Pin 8
16:9 letter box (top) 0010 0010
14:9 letter box (top) 0011 0100
>16:9 letter box 0100 1011
4:3 1000 0001
1001
16:9 letter box 4:3 1010 FF 1101 2V
14:9 letter box 1011 1000
Full 4:3|shoot and protect 14:9 1101 0411
16:9 LB| shoot and protect 14:9 1110 1101
16:9 (with shoot and protect 4:3 1111
centre)
14:9 letter box (top) 0010 According to user preference. See Tdble 9
14:9 letter box (top) 0011 ceo” | 0001 | 12 v
16:9 letter box 0100 According to user preference. See Taple 10
16:9 1000 According to user preference. See Tdble 9
4:3 pillar box i 1004 cco | 0001 | 12 v
16:9 1010 According to user preference. See Tdble 9
14:9 pillar box 1011 cco? 0001 12 V
4:3 PB|shoot and protect 14:9 1101 CCO 0001 12 V
Full 16:9 shoot and protect 14:9 1110 According to user preference. See Taple 9b
Full 16:P shoot and protect 4:3 1111 According to user preference. See Tgdble 9
? Or 14:9 lgtter box if available.
® A 14:9 lefter box is preferable to 16:9 letter box in this case.
Where tHe active format code is a reserved value, or the active_format code is absent, the
behaviou[' is aglif the active_format code was 1000.

6.4.4.4.2 User preferences for displaying 16:9

Four user preferences for presentation of widescreen material are defined in Table 9. In the
first three cases, the STB provides processing to format 16:9 video for 4:3 display. In the
fourth case, the STB outputs the 16:9 format signal as if it was addressing a 16:9 display.
This mode allows a 4:3 display with special features (such as letter box processing) to format
the video to its aspect ratio.
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Table 9 — User options for displaying 16:9 on 4:3

Selected mode

Decoder format

WSS codes for

Peritelevision

conversion aspect ratio connector Pin 8
16:9 letter box 16:9 LB 1101
14:9 letter box 14:9 LB 1000 12V
Centre cut-out CcCo 0001
Use TV's feature FF 1110 6V

6.4.4.4.3

User preferences for displaying >16:9

4 user preferences for presentation of “cinemascope” material (>16:9) are defined in lrable 10.

In the firg
the fourth
This mod
the videog

t three cases, the STB provides processing to format >16:9 video for4:3 d
case, the STB outputs the >16:9 format signal as if it was addressing,a 1619 display.
e allows a 4:3 display with special features (such as letter box proéessing) [to format
to its aspect ratio.

Table 10 — User options for displaying >16:9 ‘'on 4:3

splay. In

Selected mode

Decoder format

WSS codes foraspect

Peritelevision

conversion ratio connector pin 8
16:9 letter box 16:9 LB 1011 (>16:9°LB centre)a
14:9 letter box 14:9 LB 1104%(16:9 LB centre)? 12V
Centre cut-out CCO 1000 (14:9 LB centre)a
Use TV’s feature FF 1110b 6V

The WSS code indicated in this cell prebably corresponds to the number of active lines in
the output signal of the STB for the_material being processed.

EN 300 294 does not have a way to indicate the active area being less than full frame for
the “16:9 anamorphic” mode.

6.4.4.4.4

The tabld

FF

LB

Key

Full frande

ltetter box

s in 6.4.4.4 and 674.4.5 use the following abbreviations:

The output of the decoder is the full width and height of the coded frame.

CCO

6.4.4.4.5

Centre cut-out

Thecodedframe s Teducedtoa 1679 (or 4 9)tetter boxamdpresented
within a 4:3 raster.

The central 4:3 aspect ratio region of the 16:9 frame is extracted and output

as a 4:3 raster.

WSS signalling with 4:3 display

Although 4:3 displays generally are not expected to respond to the aspect ratio information
WSS codes (see Table 12), this signalling is provided to ensure correct behaviour if the video
is recorded and then subsequently displayed on a TV that supports WSS.
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6.4.4.5 STB with 16:9 display

Table 11 shows the response of a set top box to all broadcast format when connected to a
16:9 aspect ratio display via a peritelevision connector.

Table 11 — Processing by STB connected to 16:9 TV

Broadcast format STB into 16:9 display
On-air signalling Signalling to TV
Decoder
Description of format active format Peritelevision
MPEG - conversion Wss connector
format R
Pin 8
16:9 letter box (top) 0010 0010
14:9 letter box (top) 0011 0100
>16:9 letter box 0100 1011
4:3 1000 0001
1001
16:9 letter box 4:3 1010 FF 1101 2V
14:9 letter box 1011 1000
Full 4:8 shoot and protect 14:9 1101 0111
16:9 letter] box shoot and protect 14:9 1110 1101
16:9 (wWith shoot and protect 4:3 1111
centre)
16:9 0010
14:9 pillar box 0041
FF 1110 6V
>16:9 letter box 0100
16:9 1000
4:3 pillar box & 1001 Ccco 0001 12 V
16:9 . 1010 FF 1110 6V
14:9 pillar box 1011
4:3 pillar pox shoot and protect.14:9 1101 CcCco 0111 2 V
Full 1619 shoot and protect 14:9 1110 FF 1110 6V
Full 16:9 shoot and¢{protect 4:3 1111
When th¢ set-top box and TV are connected via HDMI, the output of the set top pox shall
always be formatted for 16:9 display. See 6.4.4.7.4 for further information.

6.4.4.6 Integrated 16:9 TV

The response of an integrated 16:9 TV to the broadcast format described in 6.4 should be
equivalent to the combined response of a set top box (see 6.4.4.5) and a 16:9 TV.

6.4.4.7 Wide screen signalling (WSS)

It is recommended to insert WSS according to EN 300 294/ITU-R BT.1119-2 into the analogue
output signal.

6.4.4.7.1 Aspect ratio bits

The aspect ratio bits shall be set according to the previous clauses, with the following
meaning (reproduced from EN 300 294/ITU-R BT.1119-2).
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Table 12 — WSS codes for aspect ratio

WSS codea Description
bits 0-3
0001 Full format 4: 3
1000 Box 14:9 centre
0100 Box 14:9 top
1101 Box 16:9 centre
0010 Box 16:9 top
1011 Box > 16:9 centre
0111 Full format 4:3 (shoot and protect 14:9 centre)
1110 Full format 16: 9 anamorphic
® This bit ordering follows the ETS specification (i.e. bslbf). The ITWY
specification writes the bits d;-dy. The specifications are identical as.in
both cases the transmission order is d; to ds.

6.4.4.7.2 Other WSS bits

WSS infgrmation is broadcast according to EN 301 775 (see 11.4), the values bitg by...bq3
from the| broadcast signal can be copied from this infermation. If no such information is
broadcast, the receiver shall set these bits to a meaningful value:

The non{aspect ratio bits in the WSS signal (bits byg...b13) convey additional infora:ation. If

Table 13 — Values forcother WSS bits

WSS bit(s) Value Comment
by Film mode 0 No“information regarding field paring is available
bg Colour coding 0 No motion adaptive colour plus
bg Helper Q No helper signal present
b, Reserved 0
bg Subtitles within 0/1 Set to 1 if DVB Sl teletext descriptor with

teletext teletext_type=0x02 present

bg, Subtitling mode 00 If no DVB subtitling is inserted
b1o 10/01 If DVB subtitling is inserted, the receiver can deduce

whether this subtitling information is placed in the activg
video part (WSS — see 11.4.2) and/or in the black bar
part, and set these bits accordingly

D41 Surraund sound 0/1 Deduce from DVR Sl component descriptor (and MPEG
stream_type)

by, |Copyright 00 See Annex C of EN 300 294 (V1.4.1, 2003-04).Unless
information specified otherwise, the receiver shall set these bits to
b1s 0, 0, reflecting that the output signal of the receiver has

no known copyright restrictions and copying is allowed.

6.4.4.7.3 Additional temporal specification for WSS outputs
If WSS is inserted:

o the WSS shall first be output in line 23 of the first frame to which it applies;

e the same WSS status bits shall be transmitted in each subsequent frame until the video
format changes.
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6.4.4.7.4 AFD processing for HDMI output

Receivers with HDMI output are recommended to provide at least one of the following
methods to process aspect ratio and AFD information for video output on HDMI:

e provide a reformatting function for the video to match the aspect ratio of the display based
on AFD, aspect ratio and user preference as per 6.4.4.5 (for 16:9 displays). Support for
scaling to 4:3 aspect ratio for HDMI is optional (since consumer HD displays are 16:9).
Aspect ratio signalling in the HDMI AVI Infoframe bits R0..R3, MO, M1 (see CEA 861) shall
be set in accordance with the properties of the video on the output;

e pass the video to the HDMI output unprocessed with respect to AFD and aspect ratio
scaling, and pass AFD and aspect-ratio signalling in the video to the HDMI output as part
of the AVI Infoframe bits R0..R3, M0, M1 (see CEA 861).

6.5 Regcommendations for ISO/IEC 13818-1 signalling

As descfibed in TS 101 154 the target background grid descriptor and Wwideq window
descriptdr may be used within broadcasts to position the video output for’standard definition
video streams within a 720 x 576 display grid or for high definition video streams within a
1280 x 7R0 display grid or a 1920 x 1080 display grid.

In additign to this, the position of the video output within the display shall be restrictef to even
(chroma)| pixel and even (field) line ordinates.

6.6 Allgnment of SD video and graphics
6.6.1 Video with graphics

The graphics system used by subtitling addresses a 720 x 576 pixel space. The outiut of the
MPEG v|deo decoder shall be centred vertically and horizontally within this space after
upsamplipg (see Figure 2).

If the regult of the upsampling process is less than 720 pixels wide then the output of the
video deroder shall be centred within the region of 720 active digital video pixgls. Also,
centring phould be used to position the video decoder output vertically within the 5f6 active
lines of the analogue display:

If the reqult of the upsampling process is greater than 720 pixels wide then the output of the
video deg¢oder shall bercropped symmetrically to fit within the region of 720 active video pixels.

6.6.2 Uncertainty of position of graphics over video

For somg transmission modes, (those labelled with “According to user preference” in|Table 8),
the userlLis.‘free to choose the pmr‘pqeing in the block “Decoder Format Convdrsion” in

Figure 2.

Since the insertion of graphics (for example subtitles) is performed after this block, such a
choice will influence the positioning of graphics relative to the video signal, as made apparent
by the following example (illustrated in Figure 4):

Consider a broadcast of 16:9 material with subtitles (top row in the figure) and three viewers,
one with a 16:9 set and two with 4:3 sets. The viewer with the 16:9 set sees the entire video
frame (the second row in the figure). The first 4:3 viewer has selected the “centre cut out”
mode (the third row), while the second 4:3 viewer has selected the “letterbox” mode (the
fourth row).

As becomes apparent from the figure, the area of video obscured by the subtitles is different
for each of these viewing modes.
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Broadcasters shall be aware of this uncertainty.

Broadcast 16:9 image Broadcast subtitles

<>< ><> Subtitles go here
16:9 receiver <>( \><>
Subtitles go here
4:3 receiver,
CCO
Subtitles go here

4:3 receiver,
generate LB

Subtitles go here

IEC 2259/01

Figure 4 — Uncertainty of positioning graphics over video

6.7 Alijgnment of HD video and graphics

The graphics system used by the subtitling addresses either a 720 x 576, 1280 x 720 or 1920
x 1080 pixel space, depending upon the.receiver capabilities and the parametefs in the
display definition segment. The output of the MPEG video decoder is centred vertically and
horizontglly within a pixel space of 1280 x 720 or 1920 x 1080 after upsampling, in|a similar
manner tp that described in 6.6.1: The graphics pixel space does not necessarily match that
of the video decoder and it is the role of the receiver to scale one or both of these so|that they
are the g§ame resolution before output. In this scaling, the graphics plane shall be gcaled so
that it tgtally covers the wideo plane (i.e. the top left hand corner of the vidgo plane
correspopds with the top'left hand corner of the graphics plane, and similarly for tHe bottom
right corners).

7 Audjo system characteristics

7.1 Gdgneral

This clause, based on the D-Book version 3.0, defines the digital audio encoding standards
that shall be used in all broadcasts.

7.2 Essential requirements

When the video is encoded to ISO/IEC 13818-2 SD, at least one audio component of the
broadcast shall be encoded according to ISO/IEC 13818-3. All receivers shall be able to meet
the minimum decoding requirements set out in the ‘MPEG-1 and MPEG-2 backward
compatible audio’ clause of TS 101 154.

Where the video is encoded to ISO/IEC 14496-10, the audio components shall be encoded
according to ISO/IEC 13818-3, TS 102 366 (AC-3 or Enhanced AC-3) or ISO/IEC 14496-3
(MPEG-4 High Efficiency AAC, but excluding the use of the Parametric Stereo tool).
Advanced receivers shall be able to meet the minimum decoding requirements set out in
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either the ‘AC-3 and Enhanced AC-3 audio’ clause or the ‘MPEG-4 AAC, MPEG-4 HE-AAC
and MPEG-4 HE-AACv2 audio’ clause, excluding MPEG-4 HE-AACv2, of TS 101 1543.

In all cases, the audio shall be constrained according to TS 101 154 with a maximum of 5.1
channels per component.

When an audio stream is provided that is intended to be decoded in addition to the main
audio and mixed with it, it shall be constrained4 according to TS 101 154 Annex ES5.

7.21 Requirements

The requirements in 7.2 on audio signals apply to applications including, but not limited to,
those ||3Id betow-

e primary and other language audio channels for television programmes;
e audiojonly ‘radio’ services;
e audio|description (for the visually impaired);

e clean|dialogue (for the hearing impaired).
7.2.2 Bynchronisation

The A/V $ynchronisation in broadcast signals shall be according to ITU-R BT.1359-1.

Receiverg are recommended not to introduce more. than +5 ms relative delay betyween the
video andl any audio component (relative to the times.indicated by their respective PT|Ss).

NOTE Sef top boxes are not required to accommodate*any additional relative delay introduced by the TV that
presents thle signal to the user.

Where afditional independent audio components are decoded from the same sefvice (for
example [normal programme audio and)audio description or normal programme and clean
commentﬁry) receivers should not introduce more than +5 ms of relative delay betiveen the
audio components.

7.2.3 Audio metadata

All streamns shall contain such metadata that is necessary to allow a receiver to pefform the
following

e normalise the level of the audio between services;

e downmix @any multichannel audio to stereo;

e mix apywSecondary decoded audio stream with the main decoded audio stream.

7.24 Decoding requirements

All receivers shall provide at least one audio decoder able to meet the minimum decoding
requirements set out in above. Preferably receivers should implement more than one audio
decoder to enable, for example, the concurrent decoding of both the normal audio and the
audio description for a television programme. See 7.4.2.

3 Advanced receivers will therefore decode the MPEG-4 HE-AAC part of the MPEG-4 HE-AACv2 stream as a
mono track.

4 Within the scope of this standard, the transmission part of TS 101 154, Annex E is mandatory.

5 ltis expected that a new version of TS 101 154 will be released shortly that will cover the application of audio
description to audio encodings other than ISO/IEC 13818-3.
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7.3 Constraints and extensions
7.3.1 Digitally coded

Surround sound may optionally be provided as a digital multichannel audio service component,
thereby giving freedom of artistic exploitation to the programme makers. The allocation of
channels, particularly for a 5.1 digital multichannel service is given in ITU-R BS.775-2.

Multichannel audio streams shall be limited to a maximum of 5.1 channels.

7.3.2 Surround sound

Multichannel audio signals may optionally be matrixed onto suitably coded MPEG audio
stereo signals to generate a service which can be decoded using surround sound,decoders.
Provision of surround sound decoders in receivers is optional.

7.3.3 AC-3 and Enhanced AC-3 audio
7.3.3.1 General

This starjdard allows AC-3 or Enhanced AC-3 audio to be transmitted in accordancg with TS
102 366,|EN 300 468 and TS 101 154. Receivers conforming to“‘this standard should provide
a method to make the AC-3 audio available to the user.

7.3.3.2 Broadcast specifications
7.3.3.21 Carriage

AC-3 or|Enhanced AC-3 broadcasts, if any;fshall be in accordance with TS [02 366,
EN 300 468 and TS 101 154. The service infatmation for (Enhanced) AC-3 streams g¢arried in
DVB sysiems shall be as defined in EN 3007468, Annex D. The carriage of (Enhanced) AC-3
elementdry streams as private data within-fMPEG systems is described in the ‘Audio’ clause of
TS 101 1f54.

7.3.3.2.2 Signalling

AC-3 or Enhanced AC-3 streams shall be signalled in the Program Map Table using stream
type 0x06 indicating PES (packet private data. See also TS 102 366.

The AC-B descriptorvor Enhanced AC-3 descriptor, as appropriate, defined in thg DVB SI
specification EN 300 468, Annex D shall be placed in the elementary stream (2") lopp of the
PMT.

7.3.3.2.3 Recommendation

It is recommended that broadcasts only provide AC-3 or Enhanced AC-3 streams where the
decoded audio stream is a so-called ‘full service’ (suitable for decoding and presentation to
the listener), as opposed to (Enhanced) AC-3 streams where the decoded audio stream is
intended to be combined with another decoded audio stream before presentation to the
listener.

7.3.3.3 Receiver functions
It is optional for a standard receiver to implement any AC-3 or Enhanced AC-3 support. If

either is supported, it is sufficient to support only one (Enhanced) AC-3 stream (as opposed to
having capabilities of combining more streams into one before representing to the user).

If AC-3 or Enhanced AC-3 is supported, the receiver shall support sample rates up to 48 kHz.
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7.3.4 ISO/IEC 14496-3 audio
7.3.41 General

This standard allows ISO/IEC 14496-3 audio to be transmitted in accordance with EN 300 468
and TS 101 154 but excludes the use of the Parametric Stereo tool (i.e. MPEG-4 HE-AACvV2 is
not allowed). Advanced receivers conforming to this standard should provide a method to
make the ISO/IEC 14496-3 audio available to the user.

7.3.4.2 Broadcast specifications
7.3.4.21 Carriage

ISO/IEC Broaacasts; ahy—shat-beiracecords wrh
(up to H level 2 for stereo or level 4 for multi-channel (
service ipformation requirements for ISO/IEC 14496-3 streams carried in DVB\sys
described in EN 300 468, Annex H.

101 154
Is)). The
tems are

7.3.4.2.2 Signalling

The AAC| descriptor defined in the DVB Sl specification EN 300 468, Annex H shall he placed
in the elgmentary stream (2"d) loop of the PMT.

7.3.5 Receiver downmix

Advancedl receivers shall be able to downmix a surround sound audio stream,|however
encoded, to PCM stereo for use where required, for example for output to stereo speakers or
on HDMI For this purpose, they shall use the appropriate metadata in the audio sftream as
defined in ISO/IEC 14496-3, 4.6.8.3 or TS 102 366, 6.8, as appropriate.

If an output for surround sound audio is pfovided by the receiver (e.g. SPDIF), it/ shall be
possible for the user to set this output to.carry the downmixed audio instead.

7.3.6 Pigital audio output

A receivgr may have a digital audio output, either via HDMI or via an optical or coaxial SPDIF
connectoy. If such an output.exists on a receiver, it shall be capable of carrying at ledst:

a) two ghannel PCM inJ)case of MPEG1-layerll format or any other format audio codec
recepiion;

b) the ofiginal AC%3 bitstream in case AC-3 is supported and being received;

c) an AC-3 transcoded bitstream in case Enhanced AC-3 is supported and being recgived;

whereby:

1) a transcoded bitstream shall have the same channel layout as the originally received
bitstream unless when exceeding the maximum number of channels supported by the
transcoded bitstream format, in which case this maximum shall be used, and

2) in case ISO/IEC 14496-3 audio is supported, receivers shall support downmix to stereo
(as per a) above), and are recommended to support transcoding to DTS or AC-3.

7.4 Audio description
7.4.1 Background

Audio description is an “ancillary service” primarily provided for the visually impaired. It
provides a spoken description of the video component of a service.

NOTE Provision of audio description for a proportion of programmes is a licence requirement for digital terrestrial
broadcasts in the UK.
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Description content is voice only and may be conveyed in one of two ways: receiver mix AD or
broadcast mix AD. For receiver mix AD, the spoken description is broadcast as a separate
coded mono audio stream. In this case, the receiver decodes the main programme and the
description streams and combines the decoded signals as described below. For broadcast mix
AD, these streams are mixed by the broadcaster and broadcast as an alternative main
programme stream. The user has no control over the relative levels of the primary audio and
the spoken description.

Individual AD users will have different aural acuity, different describers will have their own
style of vocal delivery (voice pitch and timbre), several voices may be used to describe a
single programme and there are, in practice, differences in audio signal level for different
home receivers. Loud sound effects or accompanying music can make any description hard to
discern. A key requirement of the AD decoder when handling receiver mix AD is therefore to
allow thqg relative level of programme sound in the mix to be adjusted on a dgscription
passage-{by-passage basis. The programme maker is best able to determine a suitable default
relative level under controlled conditions when the AD component is being-authored so
suitable ‘[fade” information is transmitted with the description stream.

Descriptipn is typically confined to gaps in the programme narrative. Some programmes (and
genres) are more suited to description than others; one programme may be effectively self-
describing whilst another (e.g. a news programme or studio interview) might actually offer no
opportuni|ties for descriptive interpolation. AD receivers should therefore provide the user with
a means|of confirming that, in what may be extended gaps ‘between description passages,
descriptipn silence does not necessarily imply failure in~delivery of the service pr in the
receiving|equipment.

7.4.2 Receiver implementation minima

Receiverp are recommended to provide at least one method to deliver audio descfiption to
viewers.

The preferred method is to decode receiver mix AD by providing two audio decgders, as
illustrated in Figure 5.

7.4.3 Receiver mix AD signalling

This subg¢lause is principally~concerned with the signalling used to implement the prpgramme
provider pontrol of progtamme volume. Other controls, and the method for presentation of the
“describgd” and/or “standard” sound outputs are addressed for information below. If the audio
is encoded according'to TS 102 366, the mixing metadata may alternatively be prqvided by
the mearls described in that specification.

7.4.3.1 Lkevel control

Three contributions to the “described” output sound level can be identified. These are
illustrated in Figure 5.
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Figure 5 — lllustration of control of audio‘devel

7.4.3.2 Placement control

Signalling is provided to allow the broadcaster to place the “describer” at any preferred
horizontgl position within the sound field (speech (from out-of-vision commentatorq is often
placed to one side in the stereo image).

7.4.3.3 Syntax and semantics

Audio defscription streams shall carry the audio description descriptor defined in Table 14 in
their PES_private_data field of the PES packet header.

Table(14'— Audio description descriptor

Syntax Value Data Comment
AD descripton(){
reserved 1111 4 bslbf
AD desdriptor length 1000 4 bslbf
AD” text tag 0x4454474144 40 bslbf 6 byte string
AP revision_tag 0x01 8 bslbf
AD fade byte 0xYY 8 bslbf FADE byte
AD pan_byte 0XYY 8 bslbf PAN byte
reserved OxFFFFFFFFFFFFFF |56 bslbf
}

7.4.3.31 AD_descriptor_length

The descriptor length gives the number of significant bytes following the length field (i.e. 8).

7.4.3.3.2 AD_text_tag

The tag is a 5 character string of ASCII characters as a simple and unambiguous means of
distinguishing this from any other PES_private_data.
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If a receiver does not recognise this tag, it should ignore the audio description stream carrying

it.

7.4.3.3.3

AD_revision_tag

The tag is extended by a 1 byte version designator.

Descriptors with the same text tag (0x4454474144) but a higher revision tag shall be
backwards compatible with this standard, i.e. the syntax and semantics of the fade and pan
byte fields will be identical but additionally some of the reserved bytes may be used for new

signalling.
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Table 15 - lllustration of PES packet header

Syntax Value Data Comment
Packet start code prefix 0x000001 24 bslbf
stream_id 0xYY 8 uimsbf Actually ‘110222z
PES packet length 0XYYYY 16 uimsbf As appropriate
10" 10 2 bslbf
PES scrambling control YY 2 bslbf As appropriate
PES priority Y 1 bslbf
data alignment indicator Y 1 bslbf
copyright Y 1 bslbf
origingd—exr—eepy =2 +ostbf
PTS_DT$ flags 10 2 bslbf If PTS.prgsent
ESCR_flag 0 1 bslbf
ES rat¢ flag Y 1 bslbf As"appropgriate
DSM _trjick mode flag 0 1 bslbf
additi¢nal copy info flag 0 1 bslbf
PES CR¢ flag Y 1 bslbf As approgriate
PES_extension_ flag 1 1<bslbf
PES hegader data length 0xYY 8 uimsbf As approgriate
'0010" 0010 4 bslbf
PTS[32].30] YYY 3 bslbf As approgriate
"1 1 1 bslbf
PTS[29].15] YYYYYYYYYYYYYYY 15 bslbf As approgriate
"1 1 1 bslbf
PTS[14].0] YYYYYYYYYYYYYYY 15 bslbf As approgriate
"1 1 1 bslbf
if (ES|rate flag ==1'1') {etc.}
if (PE$ _CRC flag ==1'1') {etc.}
PES prlvate data flag 1 1 bslbf
pack he¢ader field flag 0 1 bslbf
prograp packet sequence counter flag (O 1 bslbf
P-STD buffer flag 0 1 bslbf
reserved 111 3 bslbf
PES_extension_ flagh2 0 1 bslbf
AD des¢riptor ()4
reseyved 1111 4 bslbf
AD_dgscriptor_ length 1000 4 bslbf In version| 1
AD_tgxt{tag 0x4454474144 40 bslbf 6 byte string
AD revision_tag 0x0T 3 bslbt
AD fade byte 0xYY 8 bslbf FADE byte
AD pan byte 0xYY 8 bslbf PAN byte
reserved OxXFFFFFFFFFFFFFF |56 bslbf
}
for (i=0; i<N1; i++) {
stuffing byte If required
}

// and now follows the PES data //

7.4.3.5 Interpretation of pan information

The definition of “pan” is compatible with future systems that might employ digital multi-
channel surround sound for normal programme audio. Where the normal programme audio is
stereo, the range of values for “pan” are limited to the interval OxEB...0x00...0x15.
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Limits for stereo
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Figure 6 — Mapping of pan byte-onto sound presentation

7.4.3.6 Signalling rate of fade and pan information

The max|imum rate of signalling of fade and pan values is determined by the numben of audio
PES packets per second for that AD stteam. For efficiency, several access units of audio are
typically [encapsulated within one~\PES packet and the fade and pan values|in each
AD_descriptor are deemed to apply to each of the complete access units (AUs) encapsulated
within, and which commence in, that PES packet.

In practide, the encapsulation of several AUs within one PES packet means that fadg and pan
values arle transmitted, typically every 120 ms to 200 ms. This allows the programmg provider
to have fome controlrover the attack and decay of a fade and for fades to be reflasonably
gentle (i.p. taking-Several intermediate values between no-fade and the final target) where a
gap in the narrative permits.

7.4.4 Constraints on audio description stream coding

The audio description stream for receiver mixing shall comply with TS 101 154 constrained as
follows:

e the description shall have the same audio sampling frequency and encoding format as the
main programme sound for that service;

e it shall be encoded as mono audio.
7.4.5 Receiver mix AD implementation notes
7.4.51 Default states and error conditions

Unless signalling in a selected audio description stream indicates otherwise, the normal
programme audio should be output without attenuation.
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Receivers may ignore the pan information, but if they do so they must position the audio
description centrally (i.e. as if pan byte = 0x00).

7.4.5.2 Decoder behaviour in the presence of AD

In the presence of a valid AD descriptor in the description stream of the selected service, the
AD decoder should present the appropriate mix of decoded programme sound and description
signal to the user. The AD decoder should then attenuate the programme sound by 0,3 dB per
fade value increment.

When the fade value is 0x00 (or in the absence of an AD stream) the programme sound level
should be unattenuated. Care should be taken to ensure that the default levels of programme
sound an ipti ' i i ignals. It
is also important that the mono description is matrixed to the stereo output so as toyachieve a
constant|perceived description volume as the description is panned from stereo.Jeft through
stereo cgntre to stereo right (e.g. using a model based on constant power as the dg¢scription
is panned across the stereo sound stage).

In a ster¢o environment, the AD decoder should interpret any pan value$ outside the ranges
0xEB..0xFF and 0x00..0x15 in the following manner. Pan values from 0x16 to Ox7F [inclusive
should be mapped to the value 0x15 (i.e. stereo hard right). Paf/values from 0x80Q to OxEA
should b¢ mapped to the value OxEB (i.e. stereo hard left).

If, whilst|listening to a described programme, the userfselects a new programme|, the AD
decoder should mute the decoded description signal andrestore the programme sound to the
unfaded |state. This restoration should not be abrupt:: it is recommended that under such
conditions the value of fade and of pan are ramped to the default values (0x00) overl a period
of at leadt 1 s.

AD decoders should be capable of decading MPEG1 layer Il or MPEG2 mono dignals at
bitrates between 64 kbits/s and 256 kbits/s and of supporting 32 kHz and 48 kHz audio
sampling|rates. AD decoders should also be capable of decoding HE-AAC and Enhapced AC-
3 mono dignals.

AD decodler implementations, may usefully include separate hi-fi and VCR outputs anfl provide
an outpug for headphones_should the AD user wish to listen in the company of others who do
not wish|to hear the description. AD decoders should present to their VCR output|a mix of
programme sound and description modulated as appropriate by fade and pan but bgfore any
attenuatipn applied-by:the user control of overall volume control, shown diagrammatically in
Figure 5 |above.

7.4.5.3 Decoder behaviour in the presence of errors

If the ADdecoder detects an error in, or absence of, the AD descriptor in the encoded AD
signal, it should have a strategy which leads to muting the decoded description signal,
restoring the programme sound to its default unfaded amplitude and setting the effective fade
and pan values to 0x00 (e.g. the AD decoder might flywheel through isolated errors caused by
occasional uncorrected transmission errors but should respond appropriately to successive
instances of loss).

Whenever the AD signal is suddenly lost or regained, the AD decoder behaviour as
experienced by the user should never be abrupt. It is recommended that in the event of an
error or the absence of AD signal, the value of fade and of pan implemented by the AD
decoder be ramped from the signalled values to the default values (0x00) over a period of at
least 1 s. Equally, on recovery from an error or on the reappearance of the AD signal the
value of fade and of pan should be ramped to the signalled values from the default values
(0x00) over a similar period.
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7.4.5.4 Time of application

All PES packets conveying audio description audio streams shall include an audio description
descriptor. The value of fade and pan byte in any PES packet shall apply to all access units
commencing within that PES packet.

7.4.5.41 Error resilience
If due to some fault or error condition the audio description descriptor is absent or

recognisably corrupted, the receiver should revert to the default state (fade = 0x00, pan =
0x00) after a suitable delay.

7.4.5.4.2 Attack and decay

Values fdr “fade” will be transmitted 5 to 10 times per second. This allows the servicq provider
to signall gradual changes of “fade”. Receivers should not implement anycadditignal time
constants.

7.4.5.5 Approximation of pan and fade
7.4.5.5.1 Pan

Panning |s typically implemented by reducing the level of description in the left- or the right-
hand audio output signals only; description in the other signal is not attenuated. A suitable
pan charpcteristic can be obtained by attenuating the left or right contribution at tHe rate of
1 dB per|[pan increment. Thus a pan value of 0x08 results in an attenuation of 8 ¢{B of the
descriptipn component in the left output. If the AD decoder cannot support 1,4 degreg¢ steps in
the implgdmented pan then the implemented pan should match the intended pan as dlosely as
possible.

7.4.5.5.2 Fade

A descrigtion signal at reference level(as recommended in TS 101 154) should app¢gar in the
mixed output also at reference level}in both the left- and the right-hand audio outpuyt signals
when both signalled fade and pan-values are zero and the user controls are at thejir default
settings. | If the AD decoder cannot support 0,3 dB steps in implemented fade [then the
implemented attenuation should match the intended attenuation as closely as posgible. For
example [if only 1 dB steps)are possible then fade values of 0x00 and 0x01 should map to
0 dB, 0x(02, 0x03 and 0x04 should map to -1 dB, 0x05, 0x06, 0x07 & 0x08 to -2 dB dc.

7.4.5.6 Equalisation of delays

In certain implementations, for example where the audio description AND normal prpgramme
audio arg decoded and mixed by an in decoder addition to the normal decoder of the|receiver,
the I|Ster ol Illay bU UI\}JUOUd tU IIUIIIIG: PIU&’IGIIIIIIU GUdIU fIUIII tVVU d;ffclcllt dGUUberS. |t IS

desirable to minimise or prevent exposing the listener to differential delays of this kind.

7.4.6 SI/PSI signalling
7.4.6.1 Receiver mix AD
7.4.6.1.1 PSI signalling

The normal programme audio stream and the audio description stream shall be distinguished
by signalling in the PSI program map table (PMT). In the ISO_639 language_descriptor for
normal programme sound, the value of the audio_type field shall be 0x00 (undefined). In the
ISO_639_language_descriptor for audio description, the value of the audio_type field shall be
0x03 (visually impaired commentary). The stream_type and ISO_639 language_ code fields
for the two streams shall be the same.

This is illustrated below in a real example from a DTT PMT.
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// main programme audio details
{
stream type 0x03 Audio MPEG1
reserved 111b
elementary PID 0x0259 PID for programme sound
reserved 1111b
ES info_ length 0x009
{
descriptor_tag 0x52 stream identifier descriptor
descriptor_ length 0x01
component tag 0x02
}
{
descriptor_ tag 0x0A ISO 639 language desdrigdtor
descriptor_ length 0x04
ISO_639 language_ code “eng” English
audio_type 0x00 undefined
}
Figure 7 — Example of PMT extract for main programme audio
// awdio description details
stfream_type 0x03 Audio MPEG1
relserved 111b
ellementary PID 0x025A PID for audio descriptidn
relserved 1111k
ES| info_length 0x 009
{
descriptor_tag 0x52 stream identifier descriptor
descriptor_ length 0x01
component tag 0x03
}
{
descriptor_ tag 0x0A ISO 639 language descrigtor
descriptor Aength 0x04
ISO_639 langtage_code “eng” English
audio_type 0x03 visual impaired commentdry
}
}

Figure 8 — Example of PMT extract for audio description

If a service has AD in several languages, the PMT reference to each stream will have the
appropriate 1ISO_639_language_code and the AD decoder should discriminate between them

on the basis of the preferred language chosen in the user settings.

7.4.6.1.2 Sl signaling

The EIT (present/following and schedule, if present) should contain a component descriptor
(see 9.2.8.1) for the AD stream. The stream_content and component_type values shall be set

to the following values (as per EN 300 468):

e 0x02 and 0x40 for MPEG-1 Layer 2 encoding;
e 0x06 and 0x40 for HE-AAC encoding;
e 0x04 and 0x90 for Enhanced AC-3 encoding.
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In the case where the main audio is AC-3 encoded, the audio description shall be encoded
according to Enhanced AC-3, in accordance with TS 102 366.

7.4.6.2 Broadcast mix AD
7.4.6.2.1 PSI signalling

The broadcast mix audio description stream shall be signaled as an alternative main audio
stream distinguished from other audio streams by the language code. This shall be set to any
legal language® with the actual language provided in the supplementary_audio descriptor (see
EN 300 468) in the PMT. In this descriptor, the mix_type shall be set to ‘1’ and the
editorial_classification shall be set to ‘audio description for the visually impaired’. This allows
multiple AD streams to be broadcast in a backwards compatible manner. The audio_type in
the PMT Ehall be set to Ux0U.

7.4.6.2.2 Sl signaling

The EIT [(present/following and schedule, if present) should contain a cemponent descriptor
(see 9.2.B.1) for the AD stream. The stream_content and component_type“values shpll be set
to the following values (as per EN 300 468):

e 0x02 jand 0x40 for MPEG-1 Layer 2 encoding;
e 0x06 pnd 0x40 for HE-AAC encoding;

e 0x04)and 0b01010xxx for AC-3 encoding (where xx% is dependent upon the number of
channels, as per Annex D of EN 300 468);

e 0x04)and 0b11010xxx for Enhanced AC-3 encoeding (where xxx is dependent upon the
numbler of channels, as per Annex D of EN 3007468).

7.5 Addio only services

It is recdmmended that if a service only tontains an audio component, the receivér should
display a|banner to indicate the programme or service name.

NOTE Holever, receivers in “radio mgde?'may have no functioning display so S| messages such as tlhis may not
be presentéd to the user.

8 Mulfiplex and transport stream characteristics

8.1 Sdope

This clayse, based on the D-Book version 3.0, defines the transport stream standards that
shall be Tsed in"all broadcasts.

8.2 Essential requirements
8.2.1 Multiplexing

The multiplexing of baseband signals and associated data conforms to ISO/IEC 13818-1
constrained according to TS 101 154.

The PID and section filtering requirements for all broadcasts shall be such that they can be
received by receivers meeting the requirements set out below.

6 The suggested language code to use is “gad” or any other language code deemed locally appropriate for this
purpose.
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8.2.1.1 Multiplex flexing

Broadcasts may instantaneously alter the bit rate allocated to program components or
services provided that at all times the multiplex, and the streams within it, continue to comply
with the buffer models defined for them in ISO/IEC 13818-1, ISO/IEC 13818-2,
ISO/IEC 13818-3, ISO/IEC 14496-3, ISO/IEC 14496-10 and TS 102 366.

NOTE This enables the dynamic allocation of capacity between elementary streams within the transport multiplex.
This allows the broadcaster freedom to trade technical quality and quantity of programme services within a
multiplex or to use instantaneous “statistical multiplexing” to allow the best use of capacity between multiple
programme services by varying the bit-rate occupied by any programme elementary stream to suit instantaneous
demand.

8.2.2 Demultiplexing

All receilers shall be able to meet the minimum demultiplexing requirements set-outin TS 101
154.

8.2.2.1 Data rates

A receivdr should be able to demultiplex ISO/IEC 13818-1 transport/streams with data rates of
at least §8 Mbit/s.

NOTE WHile the theoretical maximum payload supported by the DVB’ terrestrial specification is 31,67 Mbit/s,
receivers njay include the capability to accept transport streams which_have higher rates, via other mearjs.

8.2.2.2 Errors

Receiverg shall implement a suitable error concealment or error recovery mechanism on
receipt of transport packet errors.

8.2.2.3 PID filters

Receiverp shall be able to demultiplex at least 32 different PIDs simultaneously in| order to
receive any single service.

8.2.2.4 Section filters

Receiverp shall be able(to implement at least 32 simultaneous section filters, each applying a
filter spdcification te.\bytes 1 and 4 to 10 of the section, where each bit in the filter is
individually maskable-' It shall be possible to apply all 32 section filters to each sectio

-

8.2.2.5 Burst rate

The thro

Fhbu heasured
over 1 ms).

8.2.2.6 Scrambling control bits

The receiver shall respond appropriately to the DVB use of the transport scrambling control
bits defined in ETR 289.

8.3 Constraints and extensions
8.3.1 Multicomponent programs
8.3.1.1 Compatible views

Where the PMT carries more than one audio or video elementary stream for a program they
shall provide alternative, but compatible, “views” of a single event. For “simple” receivers this
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presents the viewer with a choice. However, future receivers may have the ability to decode
more than one video or audio component for simultaneous presentation to the viewer.

8.3.1.2 Incompatible views

Where a broadcaster wishes to present an “incompatible” viewing alternative this shall be
done as separate programs/services, not as alternative “views” within a single program.

8.3.1.3 Ordering the PMT

The ordering of elementary streams within the PMT is not significant. The selection of an
appropriate set of components from a program is facilitated by descriptors in the PMT and the
EIT.

9 SeryVice and program specific information

9.1 Ggneral
This clause covers the following topics:

e Sl ang PSI specification:

summarises the requirements on the signalling transmitted by the broadcaster |and how
the rgceiver should respond;

e receiVYer functions:

descrjbes the essential features that all receivérs shall provide to give users|effective
acceds to the broadcast services considered_ inthis standard;

e establishing and maintaining the network cennection:
descrjbes how a receiver should understand the broadcast signalling when:
— firgt connecting to a network, and when,
— the characteristics of the network change;

e user interface:

provigles recommendations. and ideas to receiver manufacturers on what Sl information to
present to users and how'to present it.

9.1.1 General requirements

Adherenge to the-DVB Sl specification EN 300 468 and the guidelines for its use TR 101 211
and on the, MPEG systems specification ISO/IEC 13818-1 and the DVB guidelings for its
use TS 1p4\154.

9.1.2 General receiver requirements
9.1.21 Mandatory signalling

Certain of the Sl and PSI are designated as “mandatory to interpret”. This indicates signalling
that it is essential for the receiver to decode and interpret in order to be able to operate
correctly.

9.1.2.2 Unrecognised signalling

Receivers should skip parts of the signalling that they do not “understand”. The objective of
this policy is to enable receivers to continue operating under signals from future versions of
this standard or where signals compatible with a version of this standard are extended in a
compatible private way.
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In particular:

e receivers shall skip unrecognised descriptors;
e receivers shall skip unrecognised user or private fields in public descriptors;

e receivers shall skip any unexpected additional payload in descriptors that they recognise
(i.e. where the length of a descriptor is longer than they expect, they shall skip any bytes
after the expected length).

9.1.2.3 Private extensions to DVB signalling

Receivers may interpret descriptors with a tag of 0x80-OxFE designated by DVB as “user
defined” according to this standard.

It should|be noted that this standard defines a number of such descriptors: see~9:2/11. DVB
“user defined” descriptors, or descriptors carrying DVB-designated “private data”, fely on a
preceding specific “private_data_specifier_descriptor’ (not carrying the “EACEM PDSD”) in
networks| for their correct interpretation. These are unlikely to be recognized by generic
receiverg and may lead to such descriptors or private data being ignored,

In light ¢f the above, any network specification should not redefine or extend descriptors
defined ip this standard. When any additional descriptors are used; it is highly recothmended
to co-ordjnate its definition and tag allocation with EICTA so as‘to avoid clashes and to open
the possipility for more generic standardization in the context of this standard. EICTﬂ1 remains
willing to| co-ordinate private tag assignment and cross-epgrator private descriptor gemantics
of any ngw descriptor.

9.1.3 General broadcaster requirements
9.1.3.1 PSI information

PSI infgrmation is critical to the correct decoding of transport streams. Therefore
broadcasters shall follow the rules on*hew to use PSI information strictly in accordance with
this stangard.

9.1.3.2 Sl information

Sl information is intended to be presented to the user (for example service name gnd event
description), or assist_in.a@utomating the user interface (for example language informption and
network Information).This standard defines rules on how receivers shall present information
to the usger whilellgaving a substantial degree of freedom for individual manufaqgturers to
define their implementation.

Broadcagters’should provide meaningful Sl information so that the user interface of 4 receiver
can functionmproperty T the eyes of the end user- i particufar, this means thatattdescriptors
used should contain meaningful data. In case of any automated function in the receiver
described in this standard, the receiver shall rely on Sl information being in accordance with
this standard. This implies that specific S| information should be consistent and correct so as
not to confuse the receiver or the end user. Applicable rules to this extent have been
indicated as broadcaster requirements.

9.1.3.3 DVB compliance

Services outside the scope of this standard should be signalled in accordance with the
appropriate DVB specifications. For example, data broadcasts may be identified by the
inclusion of the data broadcast descriptor in the SDT.

NOTE Receivers are not required to provide access to these more advanced services. However, if broadcasters
observe the appropriate DVB specifications, these services should not disturb older or lower specification receivers
and can be available to newer or higher specification receivers at the manufacturer’s discretion.


https://iecnorm.com/api/?name=eee308ace7bc4b14e27ce34caaeb230c

62216 ©

9.1.3.4

IEC:2009(E) — 49 -

Quasi static elements

The definition “quasi static” is applied to certain elements of the broadcast. The expectation is
that these elements only change infrequently (such as annual rather than daily events) and
are suitable to be stored in non-volatiie RAM. An example is when new services are
introduced.

NOTE Changes to parameters identified as “quasi static” may require user attention. For example, the user may
be invited to review their favourite service ordering when a new service is introduced. If this happens very

frequently,

9.1.4

it will not be helpful to the user.

Notation

The tables in the following sections use the notation described in Table 16.

Table 16 — Key to symbols

Standard qpplies to

Meaning
Broadcast Receiver
Mandatory fo broadcast — this shall be present in all broadcasts M
Mandatory [to interpret — receivers are required to understand and act on this item m
Conditional to broadcast — this shall be present if certain criteria are met (for €xample, C
certain signalling is required for CA controlled services)
Recommended to broadcast — inclusion of this item improves the usefulness of R
broadcasts|to receivers and allows them to provide better facilities toudsers. It is
preferable for broadcasts to include this. However, receivers shall’be able to work
correctly wfthout this information
Optional to|broadcast — this item is allowed in broadcasts and‘has a defined meaning. (0]
However, rgceivers shall be able to work correctly without it
Undefined o broadcast — this item is allowed in broadcasts but has no defined use u
within this $tandard. Receivers should ignore this information unless they are designed
with informption from other specifications that define its use
Forbidden {o broadcast — this item is not allowed in broadcasts as it may cause F
confusion tp receivers that conform to this-standard
9.2 Sl|and PSI specification
9.2.1 Summary
9.2.1.1 Minimum-broadcast profile
Table 17| summarises the requirements for inclusion of commonly defined tables i the PSI
and Sl of every broadcast stream of the same network. The subsequent subclause§ provide

more det

Bih
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Table 17 — Summary of required tables

Table Actual Other
Program association table M m N/A
Program map table M m N/A
Conditional access table C N/A
Network information table (see 9.2.1.1.2) M m (0]
Bouquet association table U U
Service description table M m R m?®
Event information table present/following (see 9.2.1.1.1) M m R m
Event information table schedule o o
Time and date table M m N/A
Time offset table R'm N/A
Running status table U N/A
Update notification table (see14.2) (0) N/A
[ SDTyther is mandatory for advanced receivers only.

9.2.1.1.1 EIT

Provision of EIT information is mandatory for..all services where the EIT |present_
following| flag is set to “17.

9.2.1.1.2  NIT e,

In certaip environments transmission of NIT .. may be more valuable than others. For
example [ where MFN cells overlap wjth-a SFN transmission, the NIT .o, may be useful, as it
provides [cross carriage between networks that are likely to be available at the same place.

9.2.1.1.3  SDT 4er

Carriage|of SDT e, is,fecommended in networks in order to allow receivers to detect any
changes| in the multiplexes and services carried on the network, and [in case
service_1eplacementilinking is used to redirect receivers temporarily to replacement] services
(see 9.3.p.6.1).

9.2.1.1.4  ‘ElT g4,

Carriage O EIT o IS highly recommended in Networks I order to improve the periormance
of EITpresent/following Prowser applications.

In the context of an EITesent/following Prowser application, the receiver shall use EIT e,
information when available (specifica?ly, it shall be able to present the EIT, ¢sentroiiowin
information of all services in the current network if EIT e, is available). The receiver is no
required to tune to another multiplex in order to acquire ElTesentfollowing information from
other multiplexes in the same network in case no EIT ., table is present.

In order to be able to handle networks without EIT cross carriage or reception situations
involving multiple networks, it is recommended practice for receivers to be able to provide
scanning and caching functions to be able to present comprehensive EIT, csentifoliowing
information in the context of an EIT eseny/following Prowser application if this is appropriate for
such an application.
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9.2.2 Program association table
9.2.21 Minimum broadcast profile

This table shall be included in all transport streams to meet the requirements of
ISO/IEC 13818-1 and TS 101 154.

9.2.2.2 Minimum receiver functionality

Receivers shall respond to this table to meet the requirements of ISO/IEC 13818-1 and TS
101 154.

9.2.2.21 Dynamic signalling

The PAT| as described in ISO/IEC 13818-1 is a dynamic table. As such, it (may change
frequently. The receiver shall correctly reflect these changes.

It may ngt always be possible for receivers to respond seamlessly to such changes. However,
the durafion and magnitude of any disturbance should be no worse-‘than that exgerienced
when the|user changes service.

9.2.3 Program map table
9.2.31 Minimum broadcast profile

Each sefvice in each transport stream shall include.a PMT to meet the requiregments of
ISO/IEC [13818-1 and TS 101 154. The table shall catry descriptors (as listed in Table 18 and
Table 19|below) to meet the requirements of ISO#EC 13818-1, TS 101 154, EN 30(Q 468 and
TR 101 211.

Table 18 — Program descriptors

Descriptor Tag Status
IConditional access descriptar 0x09
Private data specifier descriptor Ox5F

Table 19 — Elementary stream descriptors

Component Descriptor Tag Status

Any Stream identifier descriptor 0x52 Cm
Conditional access descriptor 0x09 C
Private data specifier descriptor Ox5F

Audio ISO 639 language descriptor 0x0A Cm

Private data (AC-3) AC-3 descriptor 0x6A

Private data (EAC-3) [Enhanced_AC-3 descriptor Ox7A

DVB subtitles Subtitling descriptor 0x59 Cm

Teletext Teletext descriptor 0x56 Cm

SSU stream Data broadcast id descriptor 0x66 (0]

9.2.3.1.1 Stream identifier descriptor

Stream identifier descriptors shall be added in at least the minimum cases specified by TR
101 211.
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9.2.3.1.2 Conditional access descriptor

The conditional access descriptor shall be included in at least the cases specified by
ISO/IEC 13818-1.

9.2.3.1.3 ISO 639 language descriptor

This descriptor shall be provided for each audio component if more than one audio component
is present. It is recommended in case of a single audio stream. See TS 101 154.

As defined by ISO/IEC 13818-1, this descriptor identifies the language of the audio stream
and also the purpose of the stream via the audio_type field. The audio_type ‘undefined’ (0x00)
shall be used to designate normal program audio.

For an apdio stream coded as dual-mono (i.e. MPEG dual-channel, or AC-3 1+{’mpde), the
descriptdr shall contain two language codes describing the two audio channels corftained in
the dual-mono stream. The sequence of codes identifies the language for gdach audig¢ channel
as followp: the first code signals the language of the left channel, channgl)1, of the dhal-mono
stream, gnd the second code signals the language of the right channel;-channel 2.

The ISO[639 language code ‘gaa’ may be used to signal audig{components that farry the
original program language (e.g. the original language of a mavie) in line with EN [300 468,
Annex F,[however the explicit language code shall be used when possible.

When ar| audio stream is tagged with the ISO 639 Janguage code ‘gaa’, the recqiver may
represent this as ‘original language’ to the user.

NOTE Brqadcasters should recognise that receivers may not select the audio stream with language [code “qaa”
automatically and an alternative audio stream with an explicit language code (e.g. “fre”) that will be reqognised by
the majority of users should also be provided.

9.2.31.4 AC-3 descriptor

If an AC-B audio component is broadcast, then this descriptor shall be provided (see|7.3.3). It
is optional to broadcast an AC-3 audio component. Its use is as defined in EN 300468 and
TS 101 1p4.

9.2.3.1.5 Enhanced”AC-3 descriptor

If an Enlhanced ACGs3:"audio component is broadcast, then this descriptor shall be|provided
(see 7.3]3). It isToptional to broadcast an Enhanced AC-3 audio component. lts yse is as
defined in EN 3007468 and TS 101 154.

9.2.3.1.6 Subtitling descriptor

This descriptor shall be provided for any DVB subtitle components (see Clause 10). Its use is
as defined in EN 300 468.

9.2.3.1.7 Teletext descriptor/VBI data descriptor

One of these descriptors shall be provided for any teletext/VBI data component (see Clause 11).
Its use is as defined in EN 300 468, TR 101 211.

9.2.3.1.8 Data broadcast id descriptor

This descriptor is used to indicate the location of a DVB software download stream or a DVB
SSU UNT (table). The type indication of the download is contained in the descriptor as per
TS 102 006.
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9.2.31.9 Download signalling
Download signalling specific to the network, such as a data broadcast ID descriptor, may be
included in the PMT. This standard does not address this signalling. However, broadcasters

are required to ensure that it is not easily confused with other signalling. Receivers should not
respond to such signalling unless it is intended for them. See Clause 14.

9.2.3.2 Minimum receiver functionality

In addition to the summary below, see also 9.3.2.

9.2.3.2.1 Video

If a videq component is present, receivers shall start presenting it on selection of the service.
If there i$ more than one video component present, the receiver shall provide the uger with a
method tp select between the streams.

By defadlt, advanced receivers shall present an AVC video stream (as"identified by the
associatgd stream type in the PMT) where there is a choice between MPEG2 and A\VC video
streams.

9.2.3.2.2 Audio

If an audjo component is present, receivers shall start presenting it on selection of the service.

If there i$ more than one audio component present, the receiver shall attempt to prgsent the
stream(s) that best meet the user’s preferences. See 9.3.2.2.

9.2.3.2.3 DVB subtitles

See 9.3.2.3.

9.2.3.2.4 Teletext

See 9.3.2.4.

9.2.3.2.5 Multiple components of the same type

The PMT| may contain.multiple instances of components with identical signalling. Forjexample,
multiple audio components with the same stream type, language and audio_type.

The rece|verbehaviour in this circumstance is implementation dependant.

9.2.3.2.6 Dynamic signalling

The PMT as described in ISO/IEC 13818-1 is a dynamic table. As such it may change
frequently. The receiver shall correctly reflect these changes.

It may not always be possible for receivers to respond seamlessly to such changes. However,
the duration and magnitude of any disturbance should be no worse than that experienced
when the user changes service.

9.2.4 Conditional access table
9.24.1 Minimum broadcast profile

This table shall be included when one or more components of the transport stream are CA
controlled, to meet the requirements of ISO/IEC 13818-1.
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9.2.4.2 Minimum receiver functionality

This data is CA system specific and therefore outside the scope of this standard.

9.2.5 Network information table
9.2.51 Minimum broadcast profile

This table shall be included to meet the requirements of ISO/IEC 13818-1, EN 300 468 and
TR 101 211. In particular, description of all transport streams in the ‘actual’ network is
mandatory. There shall be exactly one NIT,,4 in each transport stream.

The NIT shall carry descriptors (as listed in Tables 17 and 18) to meet the requirements of
EN 300 468 and TR 101 211.

9.2.5.1.1 Quasi static information
All of thg information in the NIT is quasi static (see 9.1.3.4). Changes imthis informjation are

typically pssociated with evolution of the network, for example, the introduction of new relay
transmitters or new services.

The servlice_list_descriptor in the NIT carries information aboéut*services in other [transport
streams.|Changes in the set of services in the network are reflected in this service [ist. Such
changes jare expected to be infrequent.

9.2.5.1.2 Network descriptors (first loop)

The first |oop in the NIT may carry the descriptors.listed in Table 20.

Table 20 — Network,descriptors (first loop)

Descriptor Status
Tag
Actual Other

Network name descriptor 0x40 M m M m
Multilingual,network name descriptor 0x5B Om Om
Linkage descriptor Ox4A
Priyate-data specifier descriptor 0x5F
Eacem stream identifier descriptor 0x86 R (0]

9.2.5.1.21 Linkage descriptors

Where the network provides a multiplex that carries EIT schedule information for all of the
services in the network (a “barker” service), then broadcasts shall include a single linkage
descriptor of type 4 (“TS containing complete Network/Bouquet SI”) to identify the location of
this additional Sl. Linkage descriptors of type 4 shall not be included unless at least this Sl
information is provided on the referenced multiplex.

Linkage descriptors of type 0x09 (SSU service) and 0x0A (SSU scan) can be carried in the
NIT to provide network wide linking to the SSU service location. Use of type 0x0A (SSU scan)
is not recommended in terrestrial networks since NITs should typically not be large and are
under control of a single organization.

Linkage descriptors with other type values are undefined in this location.
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9.2.5.1.2.2 Eacem stream identifier descriptor

This descriptor provides a high level signal indicating that all of the service information for a
network complies with this standard. Transmission of this descriptor is recommended (when
conforming to this standard) because the receiver can “behave in a more reliable way” when
this descriptor is seen in incoming streams.

NOTE For example, when presenting extended event information, receivers can rely on the semantic defined
under 9.2.8 that extended information complements the information in the short event descriptor.

9.2.5.1.2.3 Download signalling

Download signalling specific to the network, such as a linkage descriptor, may be included in
the NIT. [This standard does not address this signalling. However, broadcasters arg] required
to ensurg that it is not easily confused with other signalling. Receivers should notrgdspond to
such signalling unless it is intended for them. See Clause 14.

9.2.5.1.3 Transport stream descriptors (second loop)

The secgnd loop of the NIT may carry the descriptors listed in Table-21-

Table 21 — Transport stream descriptors (second loop)

Descriptor See also Status
Tag

Actual Other
Terrestrial delivery system descriptor 0x5A M M
Frequency list descriptor 0x62 R R
Service list descriptor 0x41 R R
Private data specifier descriptor 9.2.11.1 Ox5F C C
Logical channel descriptor 9.2.11.2.2 0x83 (6] (0]
HD simulcast descriptor 9.2.11.2.5 0x88 Oom? Oom?

? 1t is mandatory for advanced receivers to interpret this descriptor if they also interpret the
logical channel descriptor,

9.2.5.1.31 Cross=carriage of Sl

The NIT4ctual listsyall of the transport streams and services in the actual network] (i.e. the
network ¢f whighuthis transport stream is a part).

There is|nevrequirement to cross-carry information about other networks. Howevef, if such
information is carried, it shall be complete.

9.2.5.1.3.2 Terrestrial delivery system descriptor

Receivers should use the modulation parameters (see below) in the
terrestrial_delivery_system_descriptor as a recommendation when trying to tune to a multiplex.
The receiver should however always be able to detect the modulation from the transmission
itself (e.g. assisted by TPS bits).

Operators can broadcast the same transport stream in the same network using different
modulation parameter settings. This allows for optimization of the network coverage in
frequency planning involving SFN and MFN combination networks.

The modulation parameters carried in the terrestrial_delivery _system_descriptor are
recommended to be those applicable to the majority of receivers in that network. The
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modulation parameters in the terrestrial_delivery_system_descriptor shall be consistent with
the multiplex carried on the frequency indicated in that descriptor.

The terrestrial_delivery_system_descriptor fields defining "modulation parameters" above are:

e constellation ;

e code_rate_HP;

e code_rate_ LP (if applicable);
e guard_interval;

e transmission_mode.

9.2.5.1.3[3 Frequency list descriptor

This desg¢riptor should be included for terrestrial delivery systems where the, same [transport
stream ig transmitted on more than one frequency.

Where ingcluded, it shall provide a complete list of alternative frequencies and |shall be
structurefd as recommended by TR 101 211.

9.2.5.1.3|4 Service list descriptor

Broadcagting of the service list descriptor is recommended in networks to erfhance a
receiver’s capability to detect changes in the network.

9.2.5.1.3|5 Logical channel descriptor

This des¢riptor may optionally be included in broadcasts to provide a default channgl number
label for services. See 9.2.11.2.2.

9.2.5.1.3|6 HD simulcast descriptor

This des¢riptor may optionally be.included in broadcasts when SD and HD services are being
simulcas]. See 9.2.11.2.5.

9.2.5.2 Minimum receiver functionality

See 9.4.

9.2.5.21 Linkage descriptor

Receiverp are-not required to take advantage of linkage descriptors in the NIT.

9.2.6 Bouquet association table

No additional semantics are defined based on this table.

NOTE There is no requirement for receivers to provide features based on this table.

9.2.7 Service description table
9.2.71 Minimum broadcast profile

This table shall be included to meet the requirements of EN 300 468 and TR 101 211. The
SDT shall carry descriptors to meet the requirements of EN 300 468 and TR 101 211.
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9.2.7.1.1 Quasi static information

Much of the information in the SDT is quasi static (see 9.1.3). Changes in this information are
typically associated with evolution of the network, for example, the introduction of new
services.

The following descriptors shall be quasi-static (when present):

e service_descriptor;
e multilingual_service_name_descriptor;

e preferred_name_list_descriptor;
e CA identifier descriptor

The runrling status of the service is not quasi static and may change frequeptly."Also, any
linkage descriptors of type 5 (service replacement service) are not quasi static’

Table 22 — Service descriptors

Status
Descriptor See also Tag

Actual Other
CA identifier descriptor 0x53 C C
Service descriptor 9.5.1.1 0x48 M m M m
Multilingual service descriptor 9.5.1.1 0x5D Om Om
NVOD reference descriptor 0x4B F F
Time shifted service descriptor 0x4C F F
Private data specifier descriptor 9:2.11.1 Ox5F C C
Mosaic descriptor 0x51 (0] O
Linkage descriptor 0x4A Oom? Oom?
Preferred name list descriptor 9.2.11.2.3 0x84 O O

@ Linkages type 5 are mandatory for advanced receivers only.

The requjrements below-are in addition to those listed in EN 300 468 and TR 101 211.

9.2.7.1.2 Cross:carriage of Sl

The SDThctyarand SDToiher shall list all of the services for all of the transport streams of the
actual nellwork.

The description of a service in the SDTiher Of other transport streams shall be identical to the
description of that service in the SDT g¢ty41 in the transport stream that carries it.

9.2.71.3 CA identifier descriptor

The CA identifier descriptor shall be included if scrambling is generally applied to the service.

If the service is associated with a CA-system in the SDT using this descriptor the receiver
may decide not to present the service to the user in case it has no access to the CA-system in
question. Operators are recommended not to include the CA_identifier_descriptor in case the
service needs to be represented in the service list of every receiver.

NOTE Service providers should be aware that some receivers may have a user option to conceal CA controlled
services that are not compatible with the CA systems available to the receiver. So, services that are only
infrequently scrambled should not be identified with a CA identifier descriptor.


https://iecnorm.com/api/?name=eee308ace7bc4b14e27ce34caaeb230c

- 58— 62216 © IEC:2009(E)

9.2.71.4 Linkage descriptor

Where the network provides one or more services which are not always in the “running”7 state,
broadcasters can optionally include a linkage descriptor of type 5 (service replacement
service) for those services, to identify a service that can be presented if a receiver selects this
service at a time when it is labelled as “not running”.

Linkage descriptors with other type values when carried in the SDT are undefined in this
standard.

Broadcasters should be aware of some of the consequences from the prescribed receiver
behaviour for this service replacement linkage descriptor (see 9.3.2.6.1) when using this
descriptor:

The recefver will not follow the linkage descriptor:

e if thereplacement service is in a multiplex not receivable at the receiver’s_location;

e when|the replacement service is “not running” (irrespective of a potential servicp linkage
descrjptor accompanying this replacement service).

When th¢ original service becomes “running” again, the receiverwill switch back imfnediately
to this ofiginal service. Broadcasters are advised to broadcast audio-visual signals on the
original gnd replacement services in such a manner that this switchback is perceived logically
by and is|comprehensible to the viewer.

In case the original service and the replacement service are in different multiplexes, and when
the SDT{inher containing the information of the original service is not cross-carried into the
multiplex|of the replacement service, this automatic switch-back will not occur, as thg receiver
cannot mlonitor the status of the original service.

Broadcagters are urged to prevent cyclic loops of non-running services witH linkage
descriptors of type 5 pointing to other, nen-running services.

Broadcagters who wish to simulcast HD and SD services on an event basis can|use this
descriptdr in the SDT entry for-the HD service to point at the SD service. This wil|l allow a
receiver [to correctly switeh from the HD service to the SD service when the HI) service
changes [to the “not running” state, and to change back again when it is “running” agafin.

9.2.7.1.5 NVoD. services

NVoD reference™descriptor and time shifted service descriptor are not supported in this
standard| Each’component of an NVoD service can however be described as a normTI service.

NOTE The reasons for this deprecation are:
e that the NVoD use of DVB Sl is not backwards compatible with traditional Sl;
e it requires further technical precision to ensure interoperability;

e NVoD is generally uneconomic in the bandwidth constrained terrestrial environment.
9.2.7.1.6 Download signalling

Download signalling specific to the network, such as a data broadcast descriptor, may be
included in the SDT. This standard does not address this signalling. However, broadcasters
are required to ensure that it is not easily confused with other signalling. Receivers should not
respond to such signalling unless it is intended for them.

7 The term “running” in this context means user recognisable service content, as distinct from service
maintenance content such as software update download.
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See 9.4.

9.2.7.21
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Minimum receiver functionality

Service types

Receivers should only list a service in their service selection interfaces where the service is of
a type that the receiver is able to present to the user.

NOTE Users may be confused or frustrated if the receiver presents for selection services that are not decodable
by the receiver (such as future interactive services) or are not intended for user selection (such as receiver
firmware update broadcasts).

Standard

receivers shall sunport at least the followina service tvnes:
Ll ~J J

ty
ty
In additia

ty
ty
ty
Note for
type of G

101 211,
reasonah

be = 0x01, digital television service;
be = 0x02, digital radio sound service.

n, advanced receivers shall support at least the following service|types:

pbe = 0x0A, advanced codec digital radio service;
be = 0x16, advanced codec SD digital television service;

be = 0x19, advanced codec HD digital television service.
clarification: services with service_type = 0x01/may carry video encoded in

The video codec used for the service may even vary over time. It is h
le expectation that basic receivers will not be able to decode servi

service_tiype = Ox0A, 0x16 or 0x19.

Support flor other service types (for example'type = 0x06, mosaic service) is optional.

9.2.7.2.2

Standard
however

9.2.8
9.2.8.1

The ever
and TR 1
TR 101 2

Linkage descriptors

receivers are not required to take advantage of linkage descriptors o
advanced receiversishall support them in this location.

Fvent information table
Minimum_broadcast profile

t information table (EIT) shall be included to meet the requirements of EN
01 211. The EIT shall carry descriptors to meet the requirements of EN 30(
1

different

odecs, including HD and advanced codecs..This is defined in EN 300 468 and TR

bwever a
ces with

type 5,

300 468
468 and
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Table 23 — Event information descriptors

Status
Descriptor See also Tag ;:r;ﬁm& Schedule’
Actual | Other | Actual | Other
short event descriptor 9.5.1.1 0x4D M m M m M M
extended event descriptor 0Ox4E (0] (0] O O
component descriptor 9.5.1.1 0x50 M M O O
CA identifier descriptor 0x53 C C C C
content descriptor 0x54 R R R R
mylti lingual component descriptor 9.5.1.1 Ox5E (0] (0] O O
parental rating descriptor 0x55 Om (0] (€] O
time shifted event descriptor 0x4F F F F F
private data specifier descriptor 9.2.11.1 Ox5F C C C C
POC descriptor B.2 0x69 C C C C
Preferred name identifier descriptor 9.2.11.2.4 0x85 Q (0] O O
® | It is optional for broadcasts to include EIT schedule information. However, if EIT sched{le
information is present, then it shall be as specified here,

The requjrements below are in addition to those listed’in EN 300 468 and TR 101 211.

9.2.8.1.1 Cross-carriage of Sl

All broadkasts shall carry EITpresent and _ElTfoii0wing information for ALL services in the actual
network.

The desdription of an event in the ElTresent and ElT¢ojiowing Of other transport streams shall
be identital to the description-of-that event in the ElTpresent @and ElToliowing in the Jtransport
stream tHat carries the event.

Cross-cafriage of schedule information between transport streams is optional.

9.2.8.1.2 Present/following

For all s¢rvices where EIT_present_following flag is set to “1”, broadcasts shall provide EIT
present fplowing information on all transport streams of the same transmission netwqrk.

9.2.8.1.3 Schedule

The broadcasting of EIT schedule information is not required or fully specified by this
standard. However, where EIT schedule information is provided, it shall include a short event
descriptor which shall follow the rules on the use of that descriptor in the EIT
present/following information.

9.2.8.1.4 Time shifted events

Time shifted events/services are not supported. Broadcasters wishing to operate an NVoD
service should use the SI for stand-alone services.
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9.2.8.1.5 CA identifier descriptor

The CA identifier descriptor shall be included if scrambling is applied to the event. The set of
CA system IDs signalled in the EIT augments any possible values signalled in the SDT.

9.2.8.1.6 Content descriptor

This recommended descriptor is as defined in EN 300 468.

9.2.8.1.7 Parental rating

This optional to broadcast descriptor is as defined in EN 300 468. Care should be taken that
local variations on semantics of this descriptor may be in use (e.g. to be compliant with
applicable regulation).

Broadcagting rules for the transmission of the parental_rating_descriptor are 6ut of the scope
of this stpndard. It is mandatory that the DVB definition with respect to the(rating values are
respected, i.e. it is allowed to use subsets of the DVB values but not’to" alter th¢ defined
meaning] Any extensions to the DVB meaning of “rating” should use-the space ideptified by
DVB for $uch purposes.

9.2.8.1.8 Short event descriptor

The short event descriptor provides the basic event description which may be presented to
users. The information in this descriptor should be selfc¢ontained to accommodate feceivers
that only [show this information and not any of the possible extended event informatiop.

9.2.8.1.9 Extended event descriptor

No semantics are specified for the item_char:and item_description_char part of this descriptor.

NOTE 1 The receiver treatment of this itemised information is not defined. Some receivers may pot have a
method to dlisplay this information to the consumer.

The text[char part of the descriptor provides an element of a longer text string. THis allows
strings of up to 3 984 bytes to be transmitted.

The information in the text’ char part of the descriptor should complement that in the short
event descriptor.

NOTE 2 The information should make sense whether the receiver presents a display where the text_dhar follows
the short eyent desecription or as an alternative display.

9.2.8.1.10~"PDC descriptor

If the event information for a service includes the PDC descriptor then a teletext stream
including PDC data conforming to ETS 300 231 shall be one of the components of the service
or accurate EIT timing shall be provided.

If a teletext stream including PDC data conforming to ETS 300 231 is one of the components
of the service then all provided EIT sections (present, following and schedule) shall include a
PDC descriptor.

See also items d) and e) under 9.6.3.

9.2.8.2 Minimum receiver functionality

See 9.5 and 9.3.3.
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9.2.9 Time and date table and time offset table
9.2.9.1 Minimum broadcast profile

Each multiplex shall carry the TDT to meet the requirements of EN 300 468 and TR 101 211.
The value of time described by the TDT when it is emitted shall be within £2 s of UTC.

Additionally, it is mandatory that each multiplex also carries the TOT. This allows automatic
installation of daylight saving time in the receiver.

Table 24 — Time offset table descriptors

Descriptor Tag Status

Local time offset descriptor 0x58 M(m

The TOT| shall carry one or more local time offset descriptors. These shall*provide|the local
time offsgts at least for the countries where the service is intended to beyreceived.

The 900 keries country codes registered in ETR 162 shall not beused in the local time offset
descriptorr.

NOTE This exclusion is for the following reasons:
e the 900 code for Scandinavia covers more than one time zone;

e the 900 series are not suitable for direct presentation to the user.

The local time offset descriptor shall be updated {o’reflect the next time offset and the time of
next chapge as soon as practical after a change in the current time offset.

9.2.9.2 Minimum receiver functionality

The rece|ver shall maintain a clock based on the time signalled in the TDT. This shal| be used
for time Rased functions such as_the-presenting event running times.

The recejver shall provide a‘'method for the user to enter the local offset from UTC o enable
correct rgceiver operation/intareas where broadcasts do not include the TOT.

If the redeiver is intended for sale into countries in different time zones, it should provide a
method for configufing the country of installation so that the TOT (when availabld) can be
used.

Where al|eountry spans more than one time zone, the receiver shall provide a mgthod for
configuring tThe couniry and region of Iinstallation.

9.2.10 Running status table

No additional semantics are defined based on this table.

NOTE There is no requirement for receivers to provide features based on this table.

9.2.11 Private data
9.2.11.1 Private data signalling

Where any private descriptors, other than those defined in this standard, are present in a
broadcast, a private data specifier descriptor (see EN 300 468) shall be present to identify the
definer of the private descriptor. The semantics of the scope of the private data specifier
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descriptor are as defined in TR 101 211. Also note the recommendations in 9.1.2.3 on this
matter.

The private data specifier value 0x00000028 is registered in ETR 162 to designate private
data defined by this standard. Table 25 lists this value and the private Sl items that are
defined within its scope.

Table 25 - Private Sl recognised by this standard

Organisation/ . . .
specification PDSD Private Sl information Value Type
Eacem stream identifier descriptor 0x86 Descriptor tag
Logical channel descriptor 0x83 Descriptor tag
EACEM 0x00000028 Preferred name list descriptor 0x84 Deéscriptor tag
Preferred name identifier descriptor 0x85 Descriptor tag
HD simulcast logical channel descriptor 0x88 Descriptor tag

Broadcagts may include other private data specifier descriptors tointroduce other priyate data.

9.2.11.2 | Private descriptors
This sub¢lause defines private descriptors recognised by/this standard.
9.2.11.2.{1 Eacem stream identifier descriptor

The eacgm_stream_identifier_descriptor is a descriptor defined for use in the first loop of the
NIT, it id¢ntifies a network which conforms caompletely with this standard.

Table 26 — Syntax of the, eacem stream identifier descriptor

Syntax No. of bits Type
eacem stream identifier descriptor () {
descriptor_tag 8 uimsbf
descriptor(lehgth 8 uimsbf
version<hyte 8 uimsbf
}

9.211.241.14 descriptor_tag

This 8 bit field with a value of 0x86 identifies this descriptor.

9.2.11.2.1.2 descriptor_length

This 8 bit integer identifies the number of bytes following this length field.

9.2.11.2.1.3 version_byte

This 8 bit integer identifies the version of this standard that broadcasts conform to. Value ‘1’
indicates this edition, higher values imply backward compatible supersets of this standard.

9.2.11.2.2 Logical channel descriptor

The logical channel descriptor provides a default channel number label for services. This
information is quasi-static. The logical channel descriptor may be inserted more than once in
the second descriptor loop of the NIT. The logical channel number should be unique within
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the same network_id (except when its value is zero) but may be re-used for regional variants
of a service normally under different network_ids. Hence, the number is not unique within the
original network. The logical channel number does not take into account the service type.
See 9.4.4.

Table 27 — Syntax of the logical channel descriptor

Syntax No. of bits Type

logical channel descriptor{

descriptor_tag 8 uimsbf

descriptor_length 8 uimsbf

for (1=0; I<N; 1++){

service_id 16 uimshf
visible_service_flag 1 bslbf
reserved 5 bslbf
logical channel number 10 uimsbf

}

9.2.11.2.1 descriptor_tag

This shalf be assigned to be 0x83.

9.2.11.2.2.2 service_id

This is al 16-bit field which serves as a label*to identify this service from any other service
within the¢ network. The service_id is the sdme as the program_number in the corresponding
program |map_section. Services shall beiincluded irrespective of their running status|

9.2.11.2..3 reserved

All “resenved” bits shall be set to ‘1°.

9.2.11.2.2.4 visible (service_flag

When seft to ‘1’, this\1-bit field indicates that the service is normally visible and selectable
(subject 1o the séryice type being suitable, etc.) via the receiver service list. When [set to ‘0’
this indidates_that the receiver is not expected to offer the service to the user inh normal
navigation ,modes. However, the receiver should provide a mechanism to access these
services [fer€xample, by direct entry of the logical channel number).

See also 9.4.4.2.

9.2.11.2.2.5 logical_channel_number

This is a 10-bit field which indicates the broadcaster preference for ordering services. Its use
is defined in Table 28:
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Table 28 — Logical channel number

logical_channel_number

Description

0 Service not suitable for selection by the user.
1-999 logical_channel_number
1000 — 1023 rfu

@ For example, the value zero may be used for data services only intended for selection
from interactive applications or for firmware download services, etc.

See also 9.4.4.2.

For ease|of use, it is recommended not to use logical channel numbers greater than

possible.

9.2.11.2.3  Preferred name list descriptor

The pref¢rred name list descriptor provides a list of alternative names)‘and name ig
for the sprvice. This information is quasi-static. The preferred name list descripto

inserted pnce in the SDT for each value of service_id.

Table 29 — Syntax of the preferred namerlist descriptor

D9 where

entifiers,
may be

Syntax No. of bits Type
preferred name list descriptor{
descriptor_tag 8 uimsbf
descriptor length 8 uimsbf
for (i=0; i<N; 1i++){
ISO_639_ language_code 24 bslbf
name_count 8 uimsbf
for (j=0; F<N; F*&)
name_id 8 uimsbf
name_length 8 uimsbf
for (§=0; j<N; j++){
char 8 uimsbf
}
}
.
}

9.2.11.2.31 descriptor_tag

This shall be assigned to be 0x84.

9.2.11.2.3.2 ISO_639_language_code

This 24 bit field defines the language of the service name.

9.2.11.2.3.3 name_count

This 8 bit field specifies the number of alternative preferred names that are defined for this

service.
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If preferred names are provided in more than one language, then the same number of names
shall be provided and the set of name identifiers shall be the same in all languages.

No more than 5 preferred names shall be defined for each service.

9.2.11.2.3.4 name_id

This 8 bit integer provides an identifier for the preferred name.

The service name provided by the service_descriptor and the multilingual_service_
name_descriptor are assigned the identifier 0 (zero). In this way, the name_id is always
greater than 0.

9.2.11.2.8.5 name_length

This 8 bif integer specifies the number of bytes in the service name.

9.2.11.2.8.6 char

This is ah 8 bit integer. A string of these char specify a preferred ‘name for the seryice. The
text is coded as in the service_descriptor char field.

9.2.11.2.4 Preferred name identifier descriptor

The preferred name identifier descriptor may be used in the EIT. It identifies the preferred
service rjame at the time of an event and so allews'a schedule of service namgs. In the
absence [of the descriptor, the default service name ‘is that defined by the service_descriptor
and the multilingual_service_name_descriptor..These names can also be specified [explicitly
by setting the name identifier to 0 (zero).

Table 30 — Syntax of the-preferred name identifier descriptor

Syntax No. of bits | Mnemonic
preferred name identifier descriptor () {
descriptor_tag 8 uimsbf
descriptor(lerigth 8 uimsbf
name_id 8 uimsbf
}

9.2.11.2.|4.1 descriptor_tag

This shall be assigned to be 0x85.

9.2.11.2.4.2 name_id

This 8 bit integer identifies a preferred service name within the list of service names defined
by the preferred name list descriptor.

9.2.11.2.5 HD simulcast descriptor

The HD simulcast logical channel descriptor provides a means to override the default channel
number label of services for an advanced receiver. This information is quasi-static. The HD
simulcast logical channel descriptor may be inserted in the second descriptor loop of the NIT.
The descriptor may appear more than once in this location.

The constraints on uniqueness are the same as those for the logical channel descriptor.
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Table 31 — HD simulcast logical channel descriptor

Syntax Number of bits Identifier

HD simulcast logical channel descriptor () {
descriptor_ tag 8 uimsbf
descriptor length 8 uimsbf

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

service id 16 uimsbf
visible service_ flag 1 bsIbf
reserved 5 bslbf
lugipal_phauucl_uum}uc; 1O urmsDprT

9.2.11.2.p.1 descriptor_tag

This shalf be assigned to be 0x88.

9.2.11.2.p.2 service_id

This is a|16 bit field which identifies a service within a TS\Fhe service_id is the same as the
program_|number in the corresponding program_map_se&gction.

9.2.11.2.6.3 Visible_service_flag
This 1-bit field when set to ‘1’ indicates that,the service is normally visible and selectable
(subject 1o the service type being suitable, etc.) via the receiver service list. When [set to ‘0’
this indidates that the receiver is not expected to offer the service to the user ih normal

navigation modes however the receiver(Should provide a mechanism to access these services
(for example, by direct entry of the legical channel label).

See also|9.4.4.2.

9.2.11.2.p.4 reserved

All “resenved” bits shall\be set to ‘1°.

9.2.11.2.p.5 logical_channel_number

This is a [1.0-bit field which indicates the broadcaster preference for the ordering of sefvices.

This descriptor shall only be interpreted by receivers that are able to decode an advanced
codec HD digital television service. The channel number label assignment defined by this
descriptor overrides the channel number label assignment defined by the logical channel
descriptor that is located in the same network_id. The rules for the set of channel number
labels used by this descriptor are the same as the rules for the set of channel number labels
used by the logical channel descriptor.

In the case where this descriptor assigns to a service (service A) a channel number label
which is already assigned to another service (service B) (perhaps by the Logical Channel
Descriptor), the receiver shall assign the original service (service B) the channel number label
that had previously been assigned to the replacement service (service A). If the replacement
service (service A) had not previously been assigned a channel number label, the original
service (service B) shall be automatically assigned a new channel number label in the normal
manner for services with no assigned channel number labels.
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The entries in this descriptor shall be processed in order and any entry for the original service
(service B) shall be ignored if it occurs after the entry for the replacement service (service A).
The replacement service (service B) shall not be assigned a new channel number label if at
the time of processing this descriptor the reception quality of this service is poor and would
result in a bad viewer experience when presented with the service. This descriptor is intended
to be used for HD services broadcast in simulcast with the same service in SD so that the HD
service appears at the primary channel number label on HD capable receivers while the SD
service appears at that label for SD-only capable receivers.

9.2.12 Overview of service-variation options

DVB technology and this standard allow for a number of options to create multiple versions of
services and to (temporally) share content between different services. Typical uses are:

. regi0||1alised versions of services;
e serviges that share content/events;
e serviges that share bandwidth/alternate in time,

e serviges that are suspended referring to an “anchor” service.

This supclause presents an overview of these aspectsd(as covered in| various
clauses/qubclauses of this standard or referenced DVB and MPEG specifications).

9.2.12.1| LCN use for regional equivalence services

The logi¢al channel numbering mechanism allows different (regionalized) versions of the
same “mether” service in different networks to be designated with the same channgl number.
See 9.4.4 for more details.

9.2.12.2 | Changing service name

Most SOT parameters are qualifiedcas quasi-static including the service name. The
preferred name_list_descriptor carried in the SDT and the
preferred name_identifier_descriptépcarried in the EIT allows re-labelling of the service name
on an eyent basis, thus allowing® dynamic “branding” of the service provider. Fqr further
referencg see 9.2.11.2.3, 9.2,11.2.4 and 9.5.2.1.1.

9.2.12.3 | Running status’and service replacement

The runrfing_status)field of a service in the SDT is dynamic by nature. It may sjignal the
service i$: not running, starts in a few seconds, pausing and running. Specifically the state
not-running can-be used to clearly identify the service is not available at this time. Fpr further
elaboratipn haow this mechanism can be used to create time-alternating services and local
variation$ “\of” services please refer to the “terrestrial systems” section of TR (01 211.
See 9.3.2.6.1 and 9.3.2.6.2 of this standard for further details on this issue.

NOTE It is recommended not to create (time alternating) services that are available only during a fraction of the
time as this will create user annoyance.

9.2.12.4 Dynamic PSI

By changing the component references in the PMT, variations of services can be created
within a multiplex. For example, one service may temporarily switch to an alternate video and
audio component to give local news while another version of that service continues with more
general news items. Or the specific transmission of events of a secondary service may stop
during off-peak hours and be “replaced” by the anchor service of the same service-provider.
Since both services would each have their own SDT and EIT entries, they can (and would
have to) be presented as two distinct services. In many ways, this mechanism can achieve
the same effect as a service-replacement link, but is restricted to references within one
multiplex. See 9.2.3.2.6 for details.
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9.3 Receiver functions

This chapter describes the basic functionality of the receiver in viewing mode and while
zapping between digital TV services. Basic receiver installation is addressed in 9.4.2.
Reference is made to settings, such as user preferences, that are assumed to be set during
the installation process.

The functionality listed is just a minimum requirement. It is up to the manufacturer to offer
additional features in their particular product. The actual implementation and the user
interface for the features described are beyond the scope of this standard.

Where a feature is appropriate to all forms of receiver (digital television or set top box) the

“

term “receiver”’ is used. Where a feature is particular to one or other implementation, the
abbrevialions IDTV and STB are used.

Two diffdrent classes of receiver are referred to in this document. A standard receivér (digital
televisiony or set top box) is only able to receive ISO/IEC 13818-2 SDpServices |while an
advanced receiver also implements further audio and video codecs for ASO/IEC 14496-10 SD
and HD dervices.

9.3.1 nformation typically available to the user

Below is|a list of the information displays that a typical réceiver may present to the user.
These arg described in more detail in 9.5.2.

e Information about the current event being decoded:

e Overyiew of available events for one or more services.
e Overview of available services.

9.3.2 Service change

When chpnging services, there are certain options to deal with video formats, langupges and

unexpected failures in service selection. The minimum requirements for receiver hehaviour
during sdrvice change are outlinédyn the following paragraphs.

9.3.2.1 Video format settings
See 6.4.

9.3.2.2 Audio language

It is assumed.that the user has entered one or more language preferences during thg receiver
installatkrr;l process. If the selected service has audio tracks in more than one langyiage, the
language Is selected according to the user preferences.

If no language in the preference list matches the languages available, any one of the
languages available may be selected. The receiver should select the first audio track listed in
the PMT.

In the case where a service has an audio stream coded as dual-mono (i.e. MPEG dual-
channel, or AC-3 1+1 mode), then, if this audio stream is selected, by default the left channel,
channel 1, of the dual mono stream shall be played, unless there is a preferred language or
manual override.

In addition to this automatic soundtrack selection, it shall always be possible for the user to
manually select any of the available languages.
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9.3.2.3 Subtitling
Receivers are recommended to allow the following user preferences to be set:

e specification of the user’s preferred speech language (this can be a single preference or,
optionally, an ordered list);

e specification of the user’s preferred subtitling mode from: “for translation” or “for the
hearing impaired”.

The required behaviour for these modes is described in Table 32 below:

Table 32 — Subtitle preference modes defined

For translation Present the “normal” subtitle stream (if one is available) that
has the best match to the user’s preferred speech languagé

For impaired hearing Present the “for hearing impaired” subtitle stream. If no “for
hearing impaired” subtitle stream is available, then present the
“normal” subtitle stream (if one is available).

In either case, present subtitles that have thecbest match to the
user’s preferred speech language

In either mode, the user shall be able to toggle the presentation of subtitles “on” or|“off” and
shall be able to select alternative subtitle languages if they are available.

" o«

The recommended factory default is “on” “for translation”.

9.3.24 Teletext
The recdiver behaviour depends upon bothithe service type (teletext service or [TV/Radio

service) and the receiver’s capabilities (local decoding or insertion into the VBI outgut of the
receiver)| See Clause 11.

Receiverp with the main video output via HDMI shall decode the teletext stream locally.

9.3.2.5 CA controlled services
When arly component(s),of the selected service remain scrambled (because they are not

compatibje with the receiver's CA system or the receiver has no CA system), the| receiver
shall behave in the/folowing way:

9.3.2.5.1 TV services

The recelver shall try to present all of the components of the service in accordancd with the
user’s preferences.

Where any components cannot be presented due to scrambling, an error message shall be
presented.

9.3.2.5.2 Radio services

The receiver shall try to present all of the components of the service in accordance with the
user’s preferences.

Where any components cannot be presented due to scrambling, an error message shall be
presented (in case the main TV display is not active when in radio mode, alternative methods
of presenting error messages may be necessary).
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9.3.2.5.3 Teletext services

The receiver shall try to present all of the components of the service in accordance with the
user’s preferences.

Where any components cannot be presented due to scrambling, an error message shall be
presented.

9.3.2.6 Service not available

A service may not be available for various reasons. The required receiver behaviour is
described below:

9.3.2.6.1 Service is not running, and a linkage descriptor of type 5 is presén

Linkage type 5 is the “service replacement service” linkage. Broadcasters may inglude this
descriptor for a number of reasons, for example:

e the current service is not broadcast all of the time but there is' a"suitable alternative
servige that can be used instead, for example a regional variant of a service that has a
linkage descriptor pointing to its parent service;

e the current service is an HD simulcast of an SD service, in which case the¢ linkage
descrjptor points at the SD service. This will ensure that’users with basic receivers will not
have |a blank screen (or a suitable error message) when they channel change tp the HD
servige;

NOTE [1 This situation can be avoided by making the HD¢service not visible in the logical channe| descriptor
but vis|ble in the HD simulcast descriptor.

e the clirrent service contains simulcast events.in HD of an SD service. The runnipg status
of thg current service will change to “not.running” between the HD events and the linkage
descrjptor points at the SD version. An:advanced receiver asked to display the HP service
will be able to correctly switch between'the HD events (on the current service) and the SD
events (on the replacement service).

Receiver|support for this link is~optional for standard receivers but mandatory for advanced
receivers|. If it is supported, the receiver shall perform the following:

e switch to the service indicated in this descriptor;

e if the|replacementiservice cannot be presented to the user, the receiver shall trept this as
in thel case “service not running, no link present”;

NOTE R This situation might happen when the replacement service is in a multiplex which does nqt cover the
receivgr’s location. It can also happen when the replacement service is “not running”.

e while|disptaying the replacement service, the receiver shall monitor the statys of the
original~"service through the running status in SDTgeuar Or SDTgipe. When the
running_status of the original service changes to “running”, the receiver shall switch back
to this original service immediately;

if the original service and the replacement service are not in the same multiplex, and no
SDTother concerning the original multiplex is present in the multiplex of the replacement
service, the receiver cannot monitor the running_status of the original service, and will not
perform such a switch-back when the original service becomes “running” again;

NOTE 3 Hence, cross-carriage of SDTe, is required for the switch-back after a service replacement action.
e see 9.5.3.2 for user interface consequences in perceived behaviour when zapping.

9.3.2.6.2 Service is not running, and no linkage descriptor of type 5 is present (or is
not supported by the receiver)

The receiver shall present a message that the service is not available at that moment. If an
ElTfoowing section for this service is broadcast, the starting time of this next event may be
used in this message to indicate when the service will probably be resumed.
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9.3.2.6.3 If any part of the service cannot be rendered because of the scrambling
See 9.3.2.5.
9.3.2.6.4 If any part of the service cannot be rendered because the hardware and

software resources in the receiver cannot handle this type of stream

The receiver shall be able to present at least:

e for a radio service, one audio stream;

e for a television service, one audio stream and one video stream.

If this is not possible, an error message is presented to the user indicating that some

componelts of the service cannot be rendered.

The rece

9.3.2.6.5

An error
can curre

The rece

9.3.2.6.6

An error
lost signa

9.3.3

The recq
event an
the even
receiver

mechanis

NOTE CA

ver shall present all components of the service it can present.

If any part of the service cannot be rendered because it/is' simply n
available on the advertised parameters (frequency, PIDs| etc.)

message is presented to the user indicating that somé<«components of th
ntly not be rendered.

ver shall present all components of the service,if.can present.

| (check antenna cable, etc.).

Parental control

is higher than or equalto the authorized rating entered by the owner. It is
m, for example_using a pin-code.

systems may, ‘also be able to provide parental control through their own private methods.

Impleme
quickly

tation note: Receivers should interpret the latest EIT, osenyfoliowing

pt

B service

If the service cannot be received, because of weak or missing RF-sjgnal

message should be presented to the wiser giving the troubleshooting techniques for

iver shall implement a mechanism to block or effectively obscure the video of an
] optionally to block oreffectively obscure the audio track of an event if the| rating of

up to the

mplementation to«select an appropriate age authorization mechanism and| override

information as
s possible, but may temporarily display some video and reproduce sorhe audio

before thie parental_rating_descriptor is acquired and interpreted. Since the repetitign rate of

the EIT

authorized display (typical performance can be substantially better).

9.34 Receiver behaviour when a service stops

brary un-

It may happen that transmission of a particular service stops. This can happen for several

reasons:

9.3.41

Service stop correctly signalled in Si

The stopping of a service may be correctly signalled by the broadcaster in two different ways:

e the service has a schedule of events and the schedule ends according to service
information after a particular event and the running status is updated accordingly;

e the service does not have a schedule of events and ends without notification. However,

the ru

nning status of this service is indicated correctly in the SDT.


https://iecnorm.com/api/?name=eee308ace7bc4b14e27ce34caaeb230c

62216 © IEC:2009(E) -73 -

The subsequent receiver behaviour depends on whether a linkage descriptor of type 5 is
present (and supported by the receiver) or not. See 9.3.2.6.

9.3.4.2 Service stop not signalled in SI
Occasionally, the service may stop without the correct signalling. Two cases are considered:

e the service stops while the running status still indicates “running”. In this case, the
receiver has to assume that this is a temporary transmission error and notifies the user
accordingly. The receiver keeps on waiting until the transmission resumes or the user
selects a new service;

e the service stops, because the multiplex is switched off without notification. In this case,
the r ' is—i ' issi r or the
antenna connection has been lost. The user is notified accordingly. The receiver,keeps on
waiting until the transmission resumes or the user selects a new service.

9.3.4.3 Smartcard is removed or entitlements expire or preview period expirgs, etc.

In these ¢ases, the CA system is responsible for notifying the user accordingly.

If just ong of the currently rendered components of the service is stopped for one of the above
reasons,|an appropriate message is presented while the remaining components |keep on
being rerdered.

9.4 Establishing and maintaining the network connhection
9.4.1 Use of Sl identifiers
9.4.1.1 Original network ID

One original_network_id should be allocated”per country in the case of a DVB-T netWork. The
list of registered values is published in ETR 162 and an up-to-date list of this and other DVB
Identifiers is available from <www.dvb:erg>. This ETR allocates the values OxFFOO{FFFF for
“Private_ffemporary_use”. For example, these can be used for test networks. See 9{4.2.4 for
recommended receiver reaction;

Only registered values of ofiginal_network_id shall be used in live broadcasts.

94111 Reception of multiple networks

In some|situations,” DTT signals can be received at the user’s premises originating from
different [networks belonging to the same original_network_id or even belonging to| different
original_metwork _ids. The receiver shall be able to deal with such a situation and digplay the
available| services in a single list and make no distinction in behaviour when for|example
navigating between services within a network and between services in different networks.

NOTE 1 In most cases, there will not be event information cross-carriage between the original networks.

NOTE 2 It is not possible on the basis of Sl to automatically discriminate instances of the same service in
different original networks.

9.4.1.2 Network ID

For DVB-T systems, the “network” is the infrastructure that corresponds to a single
geographical region in which one or more transport streams are provided. Each transport
stream is identical within the whole region. The only exception allowed is to use different
regional components if the corresponding S| remains unaffected. A network might be
composed of one or more transmitters (for example rebroadcast relays).


https://iecnorm.com/api/?name=eee308ace7bc4b14e27ce34caaeb230c

—74 - 62216 © IEC:2009(E)

Furthermore, it is allowed to have a “stack” of networks, so that more than one network is
receivable at one specific location. This is necessary in order to be prepared for network
extension once the national network structure has been designed.

The information about other networks can be provided by NIThe,- Because of the coverage
area in terrestrial systems, it is not necessary to cross-carry every NIT i, Of the countrywide
DVB-T network, only the NIT of receivable networks. In most cases, these networks are
adjacent.

The process for allocating network IDs within a country is similar to the frequency planning
process. This allows network ID values to be re-used provided that different networks with the
same network ID are not receivable at a single location.

9.4.1.3 Service ID

Within a| DVB-T network of a single country (the scope of an original_network_]d), each
service_ifd applies uniquely to one service.

Where tyo services have the same service id value, they shall have the sam¢ Sl and
substantiplly the same program content, for example, differing_)in advertising| content.
Conversagly, services that are identical shall typically have the sameg service_id whilel services
that haveg differences in the events described in their service information shall have| different
service_id values. For example, services that differ in their regional carriage shall have
different yalues of the service_id.

NOTE Retgeivers will treat services with the same original network*ID/service ID in different networks as the same
and will ngt provide a method to select between these two ‘services. So, a danger of concealing| significant
differences|in programme content in two services with the _same service ID is that consumers in bordef areas will
not be ablel to select the regional variant of their choice.

It is recommended not to re-allocate servicelDs from deleted services to new servides within
a short pgriod, unless the intention is that the new service replaces the old service.

9.41.4 Transport stream ID

The trangport_stream_id shall be used to uniquely identify a transport stream within the
original network. It carries_awspecific combination of services and components.

The samg transport_stream_id may be used for transport streams transmitted on more that
one network ID, provided that the differences between the transport streams with the same
transport| streamid is limited (see “service ID” above).

9.4.1.5 Loecal administration of identifiers

The following IDs shall be administered by the appropriate authorities (for example national
regulators):

e original network ID. This shall be registered in ETR 162;

e network ID;

e transport stream ID;

e service ID;

e logical channel number.
9.4.2  Auto installation

The purpose of the auto installation is to find as many receivable services as possible.

There are two strategies for scanning for services to set up the network information in the
receiver. One is to perform a full, sequential scan from the bottom to the top of a particular
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frequency range and the other is using the information in the NIT to improve the performance
of the scan algorithm.

The NIT delivers two kinds of information:

e the frequency that is used to transmit a certain multiplex;

e other tuning parameters for the multiplex (for example 2k/8k, guard interval, etc.).

Receivers shall provide the user with a means to run the auto installation function at any time
after first installation.

9.4.2.1 Cross-carriage of NITother

In most qases, there is no cross-carriage of the NIT in other networks. In these nétworks, the
NIT only |provides information on the actual network. It follows from that that only-multiplexes
of the cufrent network can be found and tuning to all remaining channels is necessary anyway.
The freqyency information does not therefore provide sufficient information.for the sqtup of all
networks

The conglusion is that for auto installation a full, sequential scan.is the preferred|solution.
Additiond|l usage of the NIT might bring some benefit.

9.4.2.2 The scan process
The following requirements (which receivers shall fulfil) apply to the scan process:

e an initial service search will be carried out during'the first installation;

This g$earch finds all of the multiplexes and*services in the relevant frequency rj'nge. The
NIT ig used with or without the frequencytand service list for network informatiop and the
SDT {o detect whether the services arexunning.

A seryice is listed in the service list@nly if it is found in the SDTctyg (as serviceg listed in
the SPTother, €tc. may not be available at the receiver’s physical location) and jit can be
renddred with the receiver’s resodrces.

e the sprvices and certain S| data will be entered into a list and stored in non-volatile

e besides the automatic-full service search, the receiver should provide a manugl service
, Where thettuning parameter (frequency or channel number) of a multiplgx can be
enteréd manually.~The receiver tunes to this frequency only and updates the service list;

e the signal quality will be measured for all multiplex channels. If the same servicq is found
on mpre than one TS, the signal quality of the particular RF-signals will be uged as a
selectioty criterion. In some cases, it may be beneficial to allow the user to makg the final
decislers

e it is not mandated to present running audio and video services during the scan procedure,
but the user shall be informed about the progress of the scan in an appropriate manner
(OSD, animation). The implementation of this is up to the manufacturer.

9.4.2.3 Conditionally accessed services

Receivers shall retain information about CA controlled services, as signalled in the SDT, that
are not accessible with the CA mechanisms available to the receiver at the time of installation.

The receiver shall allow CA controlled services to become selectable by the user when
suitable CA means become available to the receiver without the receiver having to run the
auto installation function again.

NOTE For example, non-accessible CA controlled services might initially be greyed out or concealed (possibly as
a user option) but become selectable when a suitable Cl module is inserted.
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9.4.2.4 Test networks

ETR 162 allocates the values OxFFOO-FFFF for “Private_temporary _use”. For example, these
can be used for test networks. It is recommended for normal use to ignore the multiplexes,
which are part of such a test network, and not to include their services in the service list.

9.4.3 Network evolution

During the evolution of a nationwide network, services, multiplexes, transmitters and networks
may be added, removed or changed. The receiver recognises these changes, by monitoring
the version numbers of PSI/SI tables.

The minimum requirements for the handling of such occurrences are described below. As a
result of these processes, a receiver may detect a possible permanent change incthe service
configurdtion for which it first needs further confirmation or information.

It is recommended that the receiver first asks for user confirmation before pfoceeding in case
it requirgs a substantial time (for example longer than 10 s) to obtain this additional
informatipn (for example tune to a new multiplex or new frequency-ar even scanning the
whole bgnd). Any (confirmed) resulting updates of the service list should be handled as
described in 9.5.2.2.

9.4.31 Network change

This will[ be detected when a new NITgctual Or NITotf¢r, as recognised by its neftwork_id,
appears and/or an existing one disappears.

NOTE 1 Hor example, a new NITy o may appear if a newsnetwork starts operating nearby.

If the acfual network changes its ID, the receiver shall assume that the current ngtwork no
longer exists and has been replaced by another.

NOTE 2 The network_id of the NIT,.,, may change following network reconfiguration, changes ip reception
conditions pr physical relocation of the equipment.

Additiondlly, the set of transport streams within an existing network may changeg, this is
reflected|in the structure ofthe NIT and its version number.

9.4.3.1.1 Receiver reaction

A new orf changedinetwork may provide additional services. To offer the user these |services,
at least g4 network-scan is necessary.

When a hetwork is deleted (can no longer be received or its network id has charnged) the
receiver shall not delete its services automatically from the service list without user
confirmation.

When a transport stream is deleted (its transport_stream_id is removed from the NIT), then
any resulting service list changes can be represented in the service list automatically without
user confirmation.

9.4.3.2 Transmitter change

In most cases, this will be a frequency change and will be reflected in the delivery information
in the 2nd loop of the NIT:

e When a main transmitter changes, then the delivery _system_descriptor is changed
accordingly.

e When repeaters are added, removed or their frequency is changed, the changes are
reflected in the frequency_list_descriptor.
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9.4.3.2.1 Receiver reaction

The receiver shall update the service list with the new reception information. This requires
testing of the frequencies to see if they provide better signal quality, or to find the next better
alternative frequency, if the previously selected one is no longer available.

The manufacturer can implement a default handling routine for this purpose, for instance at
power on/off.

If a transport stream disappears, the rules for network changes (see 9.4.3.1) shall be applied.

9.4.3.3 Multiplex change

These crlanges are reflected in the structure of the NIT (as it has a loop-over transpcjrt stream
ID) and the instances of the SDTctygq and SDTother- There will also be changesvin tfhe set of
services |isted where appropriate.

There may also be a change in the ID of the transport stream. This may happen begause the
set of sefvices or the regionality of services within a transport stream has’changed.

9.4.3.3.1 Receiver reaction

The recefiver shall tune to the changed multiplex and verify the Slginher With Slgctyal and PSI
before upgdating the service list.

Where there is a new transport stream, a partial scan can be used, which scans|only the
necessary frequencies. The manufacturer can implement a default handling routing for this
purpose,|for instance at power on/off.

Note thaf the effect of any consequent changes in the service configuration of the nefwork are
described under service change (see 9.4,3.4).

9.4.3.4 Service change

Two serVice change cases that the receiver shall discriminate are considered: permgnent and
temporarly changes.

9.4.34.1 Temporary change: service present, but “not running”

A temportary change is reflected in SDT running_status flags and also in the PSI. There may
be tempgrary.a*null service” which is signalled in the SDT as “not running” and is nof in listed
in the PSII.

The presence of such a service is not considered a service change as relevant for the context
of this section, for example there is no need for a receiver to start looking for an alternative
location, and no potential need to update the service list.

The subsequent receiver behaviour depends on whether a linkage descriptor of type 5 is
present (and supported by the receiver) or not. See 9.3.2.6.

9.4.3.4.2 Permanent changes
Permanent changes shall be signalled through both the SDT4ctya @and SDTgiher and the NIT

service_list_descriptor. This affects the whole entry in the second loop of the SDT and the
service list in the NIT.

Three kinds of changes can be distinguished:

e addition of a new service;
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e moving the service between transport streams (or even between networks);

e permanent deletion of a service.
9.4.3.4.3 Cross-carriage of information when moving a service

Note for network operators: receivers complying with this standard may check all NIT gctyal
and NITyher broadcasts on the network when trying to locate a “moved” service, by checking
for <original_network_id> and <service_id> of such a presumably moved service. In case the
service is moved to another network (which could happen when moving a service from a
network with national coverage to one or more of regional networks or vice versa), the
NITother Will be consulted to check for the new location of the missing service. If such a new
location cannot be found, the receiver might remove the service from the service list.

It is the¢refore recommended that network operators cross-carry NITgiher-(information
accordingly when such a move between networks is to be handled automaticalty.by feceivers
with the highest degree of success.

9.4.3.4.31 Receiver reaction

There is [an order of trust between the different service information Jevels. Slyiher §hould be
seen as fough information and shall always be double checked with/the corresponding Sl ctyal-

9.4.3.4.4 Addition of a new service

If a service has been added to the NITgctual (or NITother) and it has been checked that it can
be propefly received in the SDT4qtya1, it shall be added:to the service list according td 9.5.2.2.

9.4.3.4.5 Move of a service

If a service is removed from the SDT g¢tyg,@he receiver shall infer that the service has been
deleted from the multiplex. It is recommended that the receiver then uses the information
available| in NIT gctual @and NIToiher to decide whether the service has been deleted|from the
network($), moved inside the network or moved to another network, by looking for the
<original| network_id> and <servicexid> of the service in these tables.

all receiviable networks in.the original network (either NIT gctyal Or NITgther) if necesdary. This
may happen automatically upon service selection and should also be part of the fleceiver’s
installatign functionss

As it canhot be guaranteed:.that NITyher is always fully cross-carried, the receiver%nay scan

If the recpiver detects such a “moved” service elsewhere in the network or in another|network,
and after| chécking the SDT.tya (at the new location), it may replace the service’s feception
details inits”internal database without consulting the user. No change to the sdrvice list
visible to the user IS needed in this case, sSIince in the USer s View, the Service remains
accessible as it was.

If the service cannot be found in the receivable transport streams, the receiver shall consider
the service to be deleted (see 9.4.3.4.6).

9.4.3.4.6 Permanent deletion of a service
If a service is removed from the NITgctyal and SDTactual, the receiver shall infer that the
service has been deleted from the network. If the service cannot be found elsewhere in a

receivable network, it shall consider the service as no longer available, and represent this as
such in its service list (see 9.5.2.2).

9.4.4 Logical channel numbers (LCN)

The LCN serves at the same time two different but related purposes:
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ling user presentation of service numbers in a convenient and familiar form;

allowing receivers to identify regional variants of the same core service.

Broadcaster rules

Different broadcasters operating within one country can elect to choose a service numbering
scheme amongst each other, probably in conjunction with appropriate coordinating authorities.
This standard defines the logical channel number concept for conveying such service
numbering information to receivers. Broadcasters should obey the following rules in order for
receivers to be able to properly operate.

A second property of the LCN is that it provides a reference that associates regional variants

of a service
Logical ghannel numbers allocated should be useable directly as service numbers|in a set.
Thereforg, large gaps in assigning service numbers or the use of 3 digit numbers ghould be
avoided.
Services|with the same original_network_id/service_id shall have the'same logical_fchannel_
number. Within the scope of one network, logical channel numbers shall be allocated| uniquely.
When defining regional variants of a service, the same logical, chahnel_number can be used
(for example in neighbouring networks). This facilitates defiping a consistent and|compact
national/tegional/local channel numbering scheme, as wellas indicating to the recgiver that
services with the same logical_channel_number are simjlar (regional variants).
94411 Services becoming more regional
When a $ervice becomes more regional, the existing service will be replaced by thg regional
service. Consequently, the service_id will beschanged, the transport_stream_id mayf change,
and the |[network_id will be the same. If!dhe logical channel _number stays the [same, it
indicates|that the new service is a successor to the previous.
Service Acme 1 VAcme 1NE
N_ID= 100 N_ID= 100
TS ID= 101 TS ID= 101
S_ID=-100 S ID= 150
LCN. =\ 20 LCN= 20
"National" service "Acme 1"
divides into two regional variants.
Seryice Acme 1 Acme 1 SE
N_ID= 110 N_ID= 110
FS—+b=1404 FSs—4b=102
S ID= 100 S ID= 151
LCN= 20 LCN= 20
Time > IEC 2265/01
Figure 9 — Service regionalisation

9.4.4.1.2 Invisible services

It is recommended to allocate high service numbers to services marked as invisible to avoid
accidental collision of service numbers with those of visible services when they are being
automatically or manually reallocated.
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9.4.41.3 SD/HD simulcast services

Where a service is being simulcast in SD and HD, it is recommended that the logical channel
descriptor is used to allocate the primary logical channel number to the SD service. The HD
service may be included in the descriptor at a secondary logical channel number and may
have the visible flag set to ‘0’. The HD simulcast descriptor is then used to allocate the
primary logical channel number to the HD service with the SD service moved to the secondary
logical channel number.

9.4.4.2 Receiver rules

It is a manufacturer option to provide an automatic service numbering facility on the basis of
logical channel numbers. However, when the manufacturer supports logical channel numbers
for autonfatic service numbering, he shall comply 10 the rules set out below.

NOTE RetEeivers are recommended to support logical channel numbering, as they aid communication between the
broadcaster and the consumer. For example, they provide a concise method for one service'to“descr|be viewing
options on|another service. In addition, they provide a convenient method for providing\references |from other
media — sufh as printed event listings.

9.4.4.21 Logical channel number zero

Services|associated to logical channel number 0 should be disregarded as part of theg process
below (irfespective of the value of the visible_service_flag);, These services are not|intended
to be prgsented as part of the viewer’s service list. TheSe services are not intended to be
selectable by viewers.

9.4.4.2.2 Invisible services
Services|signalled as “invisible” shall be handled”in the following manner:

e Recejvers shall support a “default” mode in which they will not show services marked
“invis|ble” in their user service list.Qr selectable in normal P+/P- browsing. The receiver
may [gnore the presence of “invisible” services when (re-)allocating services tp service
numblers requested by “invisible*services.

e Recejvers shall support a-mode (for example as a service mode or as an infstallation
option) in which it will allow direct selection of all services (irrespective of being marked
invisible) by the user. (It may display all services also as part of the user service ljst in this
mode}

e It is @ manufagcturer’s option to combine the two modes mentioned above, by| allowing
direcf selectionyof “invisible” services while not showing them as part of the servide list.

9.4.4.2.3 First initialisation

When a receiverservice tistisfirstimitiatised;theTeceiver shattperformmimaccordance with
the following rules.

a) It shall attempt to allocate the services to a service number equal to the
logical_channel_number for that service, taking into account any re-assignment of
logical_channel_number indicated in the HD simulcast descriptor. This rule implies that if
there is only one service with a particular logical_channel_number available, it shall
(initially) be allocated to this service number.

b) It shall resolve any conflict between services that use the same logical channel nhumber.

— National preference: it is recommended to give preference to services of one
original_network_id when allocating service numbers in case of a conflict (effectively
implementing a country preference).

— Regional preference: since networks shall broadcast non-conflicting logical channel
numbers, the receiver may choose to give preference of one network over the other
(effectively implementing a certain regional preference) in assigning services to
service numbers. It may also assume that services with the same
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logical_channel_number are regional variants as long as they have the same
original_network_id.

c) It is recommended to keep services from the same network that cannot be assigned to
their logical_channel_number grouped together in the service list. It is recommended to
preserve any ordering information among such services. In particular, in countries that
plan appropriate gaps in the logical channel numbering, it is appropriate to allocate
regional variants of services to the next “gap” in the service list.

If some services do not have an associated logical_channel_number, they shall get the lowest
priority in the assignment of a service number. The only exception is an original_network_id
preference, which allows a receiver to first allocate service numbers to all services of an
original_network_id before allocating service numbers of any other original_network_id.

9.4.4.24 Adding a new service

If a recejver decides to add a new service to the service list, it shall first try-to gllocate a
service mumber according to the successor service rules (see 9.4.4.2(6) and $econdly,
according to its logical channel number. In case of a conflict, it should dry*to allocdte a free
service number.

9.4.4.2.5 Removing a service

If the receiver decides a service can be removed from the service list, it will visibly delete the
service and its service number from the service list. It shal~preserve the information about the
removed|service in case a successor service is found ‘later (see below) to allow such a
successdr service to take the place of the removed service in the service list. This|retention
mechanigm also improves the robustness of the receiver against network Sl errors (wrongfully
signalled|deletion of a service) or otherwise uninteéntionally removed services.

It should|be noted that the (temporary) inability to receive a service as such should not be the
sole readqon for a receiver to delete a service from the service list: in general, additipnal user
intervention is recommended in such a.Case. However, deletion of a service from the|NIT ctyal
and SDT|zctual Shall be consideredspositive confirmation of the deletion of a seryice by a
receiver.

9.4.4.2.6 Network re-configuration

When the receiver detects a service offer change including the addition and dgletion of
multiple services andler networks, it shall first remove all services which it can (positively)
determing to be permanently removed from the service list and then add the new [services.
Where ppssible,( the receiver shall attempt to find suitable successor services for those
services [(previously) removed from the service list applying the following successdr service
rules:

a) the receiver shall first try match to a new service (successor service) to a
logical_channel_number and network_id and original_network_id from a service previously
removed from the service list;

b) any remaining new services shall be allowed to replace services of other networks no
longer available (match only on logical_channel_number and original_network_ id), taking
into account rule b) under 9.4.4.2.3 (use national and regional preference) to select the
most suitable candidate.

Any new services that remain after successor service rules have been applied shall be
assigned in accordance with the service number allocation rules as mentioned under 9.4.4.2.3,
but shall not change already existing service number allocation. Such services may take any
free position in the service list, thereby potentially using the service number of a removed
service that might be replaced later and thus blocking such a future successor. Receiver
manufacturers should attempt to minimise such events.
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It is suggested to mark (for example using an alternate colour or an icon) those services with
changed status (added, deleted, or changed) in order to indicate the changes to the user.

9.4.4.2.7 Change of LCN numbering scheme

Any re-arrangement by the broadcaster of LCN numbering of services will be treated as above
under network re-configuration. This implies that user changes and non-default allocation of
services to service numbers by the receiver will be preserved as much as possible unless a
reinstallation is done.

9.4.4.2.8 SD/HD simulcast services

A receiver_capable of only decoding SD_services shall only implement the logical channel
descriptor, however a receiver capable of decoding HD services shall also implement the HD
simulcast descriptor.

All of the[above rules apply in both cases.

9.4.5 Recommendation for robust Sl acquisition
9.451 Philosophy
DTT systems are typically complicated DVB systems. This comyplication derives from

. distri1uted coding and multiplexing sites using systems\from multiple suppliers;
e regional variations of services and grouping of services;

e receiVYer installation determining the number ofmultiplexes that may be received (sub-set
or super-set of a single network), with variation over time;

e numbjr of remultiplexing stages;

e separate paths taken by PSI and Sl information;

e distribbution of Sl insertion equipmeént.

Due to this complexity there is ‘a_risk of there being an increased number of possible failure
modes, and consequent reduced MTBF, compared with a satellite or cable ingtallation.
Thereforg, it is important that*the receiver is as rugged as possible to failures in Sl sp that, as
far as pgssible, failures~in“Sl do not by themselves result in the inability of the rgceiver to
receive television, data or other service components.

Whereve[ possible) the receiver shall use Sl for information purposes only. In particular:

e when| the--wviewer requests a service in a different transport stream to that |currently
selecied. the receiver should attempt to select the service irrespective of the [service’s
running status as indicated in SDTgther;

e selection of service components for immediate decoding shall be based on the
components present in the PMT, rather than those listed in the component_descriptor in
the EIT. If found, the corresponding component in the component_descriptor in the EIT (as
identified by the component tag) can be used to provide extra information about the
component to assist the selection process. Selection of service components for future
decoding should be based on the components listed in the component_descriptor in the
EIT;

e the receiver shall store sufficient information in non-volatile memory, so that a service may
be selected and decoded even if there is no Sl present at all;

e the receiver should never ‘hang’ when an attempt to acquire an Sl subtable fails.
Cross-carriage of information means that the receiver may have multiple paths to the same

information. In general, information provided by ‘actual’ tables should be considered to be
more reliable and up to date than information provided by ‘other’ tables.
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9.4.5.2 Missing Sl subtable

If acquisition of an Sl subtable fails because the subtable cannot be found, the receiver
should assume that the contents of that subtable have not changed.

Where the receiver has cached the information contained by that subtable, that information
should be considered to be valid.

Where the receiver has not cached the information contained by that subtable, suitable
benign defaults should be used:

e services and events should be considered to be running;
e compprremnts stoutd-bederivedfromr PSt;

e text should default to null strings.

The follgwing table lists the behaviour expected of the receiver in the,€vent|that the
corresponding subtable is missing:

Table 33 — Receiver response to missing Sl tables

Missing slubtable Response by receiver

NITactual All information in the NIT required to select a servicesshould be cached in non-volatile memory
by the receiver so that, provided that there are ng changes to the network or bouqyet
configuration, the receiver will continue to operate ‘hormally.

Changes to network configuration that result\in*the receiver being unable to acquir¢ a
multiplex or service should be handled by appropriate error/information messages fo the
viewer

SDTactual All information in the SDT required to Select a service should be cached in non-volgtile
memory by the receiver so that, provided that there are no changes to the location|of the
service, the receiver will continue’to operate normally.

Changes to service configuration that result in the receiver being unable to acquirg the service
(for example service nat running) should be handled by appropriate error/informatipn
messages to the viewer

ElTpfactua The receiver shalluse information in PSI to select and decode service componentq so that the
loss of the EIT will have no impact on the selection and decoding of the service.

Where theviewer requests information about the event (for example start time, dunation,
name, etc)the information fields should be left blank, or appropriate error/informdtion
messages should be displayed

TDT, TOT The receiver shall maintain a real-time clock that shall continue to run in the absence of TDT
(not necessarily spanning power-off or standby states).

The receiver shall store the current offset value in non-volatile memory, and the ngxt offset
value and time of change, so that the change occurs correctly in the absence of thé¢ TOT

RST The receiver shall not rely on the use of the RST and therefore shall not he aware that this

table is missing

NITother, SDTother |Information in the NIT i, and SDT e, required for presentation in the browser should be
and EITpf other cached in non-volatile memory so that the presentation is not affected by the absence of these
tables.

Missing EIT ¢ oiner should result in the associated fields in the browser being set to a null state,
or appropriate error/information messages should be displayed

9.4.5.3 Inconsistent Sl information

A possible failure mode of the cross-carriage of Sl is that information provided in one
multiplex may differ from that referring to the same entity but provided by the Sl in another
multiplex. For example, these inconsistencies may be due to inconsistent subtable contents.
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In addition, information may be present in more than one ‘actual’ subtable (for example a
service may be referenced in the NIT and SDT), again leading to possibilities for inconsistent
information.

To minimise the impact of inconsistent Sl, the following rule applies:

e the receiver should acquire information that is not stored in non-volatile memory (for
example event information) from any convenient source, and accept the information from
the subtable most recently received.

9.4.5.4 Inaccurate Sl information

The receiver shall discard invalid tables (for example incorrect CRC).

It is not expected that the receiver will be able to detect that Sl information is_inaccurate or
inconsistent. Where any inaccuracies relate to information that is not stored)irn’ non-volatile
memory, |the impact will be to frustrate the viewer, but should not prevent-the viewer from
selecting| services. However, where this relates to information that is stored in noph-volatile
memory,|measures must be taken to ensure that the likelihood of the selection df a valid
service Heing prevented are minimised. The mechanism for this is-provided by the|rules for
the remoyal of services, transport streams and/or networks given jn'9:4.5.3.

9.4.5.5 Excessive Sl
The rece|ver may find that there is excessive Sl due to

e excegsive subtable repetition rates;

e rapidlincrement of subtable version numbers.

It is recolnmended that receivers are tolerantto a moderate amount of excessive Sl.

9.5 Usger interface

This subglause describes the minitnum set of views of the Sl information that recelivers are
recommended to present to the user.

9.5.1 Presentation of text
9.5.1.1 Size of text fields

Broadcagters are advised not to exceed the maximum lengths for text fields (including multi-
lingual variants:where supplied) defined in the following table, as receivers may not fje able to
display gxcess) characters. Note that the figures given are for the number of digplayable
characters\{including spaces) required to represent the text field. The number |of bytes
required will depend on the use of control codes and whether one or two byte character
representation is used.
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Table 34 — Text field lengths

or Preferred Name

Field length
Field name . mn Comments and examples
displayable
characters
Network Name 24 “Crystal Palace”
Service Provider Name 20 “BBC”
Service Name 32 “BBC 1 North-East”

Full name for display on set-up menus

“‘BBC 1”7

A —alo-oreb H £ i ! o ol Lot H 1 Clo
NSO VeSO o arSpPray o orowsSeanaStmg-arspray—on

from full name by use of escape characters as defined in(TR

rtened
101 211

Event Nan

40

“Casualty”

Individual broadcasters are free to add an episodg-title to th
within the space, for example “Brit Girls: Marianne”

b title

Short Eve

t Description

200

“Out of control. When Mark steps in, he faees his own past g
forced to reveal a secret.” Broadcasters.must ensure that th
does not overflow the maximum descriptor size

nd is
b text

Extended

Fvent Text

3984

The extended event text complements’the short event descr

ption

Componer

t Description

32

“Casualty: guess the injury game”

All namg

fields shall contain meaningful data. Descfiption fields may be empt

broadcaster’s discretion, although it is recommended" to fill them at all times

convenie

Where a
table, thdg
fit is not

nce.

hy text fields are transmitted with text-lengths greater than those specifi
receiver shall attempt to fit the textinto the display area without truncation.
possible, the receiver shall take“into account any escape codes, and di

broadcaster shortened version of the text. If no such codes are present, or if the ¢

version ¢
example,

The rece
emphasis
string.

9.5.1.2

If multilin
screens ¢

Language selection

oes not fit either, the text.shall be truncated, and this shall be made ob
by the use of an ellipsis.{(.\) at the end of the text.

iver shall take intdnaccount carriage return characters, line feed charag
escape codes as\defined in EN 300 468 and TR 101 211 where included i

gual-descriptors are broadcast in one or more of the Sl tables, the user
bhall choose the information for the language matching the user’s preferred

y at the
for user

pd in the
If such a
Eplay the
hortened
ious, for

ters and
h the text

interface
anguage.

9.5.1.3

Set of characters

Table A.1 lists the minimum set of characters in Sl text fields that receivers shall be able to
represent. Receivers are required to understand the following two formats for character
encoding and transmission:

e ISO/IEC 6937 — the default character table for Sl text (Table 00)
e |SO/IEC 8859-9 — Sl character Table 05

See Annex A.

9.5.2

Information presentation

Receivers shall provide the user with a way to access the information discussed in this
subclause. The screens described below are merely to illustrate the principles, and do not
imply any proposed graphical or textual layout or display or any functionality. They should not
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be considered to be the only screens which can be implemented. Receiver manufacturers are
free to implement alternative methods of navigation and functionality which they consider to
be “better” within the guidelines for information presentation laid out in this document.

9.5.2.1 Information screens
The following Sl related information screens shall be supplied:

e information about the current event being decoded;
e overview of available events for one or more services;

e overview of available services.

These screens are defimed betow:

9.5.2.11 Information about the current event being decoded

When enfering a service, some information about the event should be presented for|a certain
period, sfich as service name, event name, time interval of the event, carrent time. Olptionally,
more information can be presented, such as information about the génre and availability of
subtitles jand possible availability of multilingual audio or subtitles, Such a screen cap also be
presentefl when the user presses a button called ‘info’ or similar enthe remote contrql.

If the preferred_name_identifier_descriptor is broadcast forthe service, and supported by the
receiver,|the preferred service name shall be displayed instead of the ‘normal’ service name.

9.5.2.1.2 Overview of available events for one.or more services

A list of purrent, current/next and/or future events (if EIT/schedule information is bfoadcast)
for one pr more services. If the preferred-hame_identifier_descriptor is broadcagt for the
service and supported by the receiver, the preferred service name shall be displayed, not the
‘normal’ gervice name.

9.5.2.1.3 Overview of availableservices

The recdiver user interface shall provide a display of all available services, posgibly with
network mame and service-provider name.

In such g service list screen, the ‘normal’ service_name shall be presented, and if Jupported
by the broadcast and-receiver, additionally a list of all of the preferred service nanjes if this
informatipn is broadcast. In this case, it can be useful to indicate (for example |using an
alternate|colour;or an icon) which of these preferred service names is currently applidable.

Services Lwhich are not active (rlmning status field in QI')T) at the current timd can be
indicated in an alternative manner (for example using an alternate colour or an icon).

9.5.2.2 Management of service list

The receiver user interface shall provide a method for maintaining the service list.

9.5.2.2.1 Service numbering

Receiver support of logical channel numbering is optional.

9.5.2.2.2 Initial ordering

In the case where the receiver supports logical channel numbers and logical channel numbers
are broadcast, service numbers shall be allocated in accordance with 9.4.4. Otherwise,
services should be given a service number by the receiver.
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9.5.2.2.3 Re-initializing

The receiver shall allow the user to clear and re-build the service list. Note that this could be
provided as part of another function, such as restoring some factory defaults.

9.5.2.24 Re-ordering by user

Users shall be able to re-order the list of services as they like.

9.5.2.2.5 Re-ordering by the system

If the receiver supports logical channel numbers and logical channel numbers are broadcast,
service numbers shall be updated in accordance with 9.4.4. Otherwise, the following applies:

e whenjthe list of services has to be updated (for example adding services, deleting services
or chianging regionalisation of services), the receiver should attempt te\minimise the
disturbance to the existing service list;

e if senvices are deleted, the receiver shall not automatically renumber the remaining
serviges but keep remaining services on their previously assigned sefvice numbel.

It is sugdested to mark (for example using an alternate colour ord@an-icon) those ser\ices with
changed |status (added, deleted, ....) in order to indicate these changes to the user.

9.5.3 Bervice navigation

Where the receiver supports “up/down” channel zapping, the order of the service|list from
9.5.2.2 shall define the sequence in which services are accessed.

If not all|services in the service list are running or accessible, there may be a negd for on-

a
screen messages and/or an automatic switch;to an alternate service. See 9.3.2.6.
Some usegr interface consequences of these cases are discussed below.

9.5.3.1 Not running, no replacement

If a servige is not running, and no service replacement service linkage descriptor is gresent in
the SDT,[the unavailability of the service shall be communicated to the user and the yiser shall
be able tp continue navigating.

9.5.3.2 Not running, replacement present

If a service i§ not running, and a service replacement service linkage descriptor is| present,
and if ;frvice linkage is supported by the receiver, then the receiver shall present this
replace

a .
ICTIU OCTTVIUT.,

9.5.3.3 Navigation order when a replacement service is activated

In the above case where a replacement service is presented rather than the selected service,
the logical navigation position in the ordered set of services shall remain that of the logically
selected service, NOT its actual replacement.

This ensures that by navigating in a single direction, the user will eventually visit all available
services.

In a similar manner, when the user has selected a service using the number keys, and a
replacement service is presented rather than the selected service, the service to be selected
when pressing “P+” or “P-" is the service following or preceding the originally selected service,
NOT its actual replacement.
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9.5.4 Display of time

Time shall always be displayed as local time.

The event following a time change should indicate on the display that the time has changed in
a suitable manner.

Time shall be displayed either as the 24 hour clock, or as the 12 hour clock followed by either
a.m. or p.m.

9.6 Recording devices

9.6.1 General

This subglause (9.6) is concerned with Sl (and other triggering means) which are_usgful for a
device which has the functionality to record (part of) an incoming transport stréam.

This applies to both traditional analogue recorders (which record the~analogue o-.ltput of a
digital receiver and are possibly controlled by the digital receiver (se€é 9.6.4)) and digital
recorderg (which record the compressed video and audio as it is brdgadcast).

9.6.2 Programming
Various methods are possible for defining the event(s) to e recorded:

e manupl entry of service, date, start time and end time. All receivers shall suppoift at least
this method;

e when| a receiver supports ElTgchequle information, it is recommended to| support
programming from the event overview screen and from an event information scregn;

e other|programming methods, for example from a teletext based EPG.
9.6.3 FExecution of recording

The actupl start and end time of an event may differ somewhat from the scheduled |start and
end times, due to operational situations in the broadcast centre.

The recdrding of the programmed events can be performed in various ways as [indicated
below.
a) Usind literallythie start and end time configured by the user.

In thi$ case, the user is responsible for including any guard-band before and/or|after the
advertised-timing of the event.

b) USin tiIU btdlt dlld UIIUI tilllU Uf “IU GVGIIt biglld“ﬂd ill tiIG Si DbiIUUIUiU
In this case, it is recommended that the receiver adds a guard-band of several minutes
before and after the signalled timing of the event.

c) As b), but also with monitoring of the ElTpresent to get a more precise indication of the
actual timing of the event.

If the broadcaster changes the running_status of the event in ElTowing from “not
running” to “starts in a few seconds” some time in advance of the actual start of the event
and the rollover from ElTfgowing 10 ElTpresent the recording device could use this
indication to start the recording.

d) Where PDC triggering is supported by the broadcast.

Using a PDC trigger carried in a teletext stream to provide a precise indication of the
actual transmission period of an event.
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This requires the digital receiver (and possibly the analogue recorder) to have access to
the PIL (Programme Identification Label) from PDC for each event. This PIL normally
carries the local announced broadcast time (day, month, hour, minute) identifying an event.

In order to make this feasible, the broadcaster must broadcast the PIL labels for the
events in the EIT using the PDC descriptor (Annex B). This descriptor is placed in the
descriptor loop of an event in the EIT. This provides a binding between the SI
identification of an event (original network I[D/service ID/event ID) and the PDC
identification (PIL).

Where PDC descriptors are in the EIT and EIT times are monitored.

As in case d) but the trigger event is the Sl time base rather than the teletext stream. This
mode of operation relies on broadcasters providing accurate EIT timing, particularly with
regard to the roll over from following to present of an event.

NOTE In this standard, the RST is not a required part of the broadcast signal and so cannot be rélied upon by
receivers as a method of controlling recording. In general, the specification of the RST is such_that“in 4 compliant
broadcast, [the transition of EIT for an event from following to present is only a second or so different frgm when an

RST could pe transmitted.

9.6.4 Control of analogue recorders

It is recommended to provide a method for automatically controlling-analogue video fecorders
for example using infra-red control or via commands over the peritelevision connectjion; if no
such method is available, the end user has to program the recording event both in the digital

receiver and in the analogue recorder.

Alternatiye methods to indicate the time window to the analogue recorder are:

To ensurg energy efficiency when controlling recording:

10 Subtitles

10.1 Ggneral

selecf input signal and start instant recording¢(at the actual time of recording);

program the recording of scheduled events or a time window of a service (in advanhce).

the receiver shall be able to wake from stand-by to support recording and then|return to
standrby when the recording sscomplete;

if conjtrol of the analogue.recorder is implemented, the receiver shall be able to wake the
recorgler from stand-by-at'the start of the recording time interval and return it to|stand-by
afterwards.

This standard allows subtitles to he delivered to receivers using DVB subtitles as im EN 300
743. All receivers conforming to this standard shall provide access to these subtitles.

One of the objectives of the approach described here is to allow broadcasters to rely on DVB
subtitles where in-vision subtitles might have been used previously for translation.

10.2 Broadcast specifications

10.2.1 DVB subtitles

DVB subtitles, when broadcast, shall be encoded according to EN 300 743 as corrected,
clarified and extended by the D-Book version 3.0 with the following additional requirement:

the ‘End of display set’ (EDS) segment shall be mandatory in all broadcasts;

the subtitles for HD video services may include a Display Definition Segment (DDS).

The subtitle specification from the D-Book, is reproduced in Annex C.
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Signalling shall be as specified in 9.2.3.

10.2.2

Signalling

Subtitling streams shall be signalled in the program map table using stream type 0x06
indicating PES packet private data.

The subtitling descriptor defined in the DVB Sl specification EN 300 468 enables different
subtitling streams to be distinguished by their ISO-639 language_code, subtitling type,

composit

ion_page_id and ancillary_page_id.

e If no ancillary page is transmitted, the values of ancillary_page id and composition_

page

id in the subtitling descriptor shall be the same.

e The qubtitling_type “normal” or “normal for display on a high definition monitor’

used
when

for subtitles intended primarily to provide translation. The latter value(shal
the subtitle stream includes a DDS.

shall be
be used

e Any qubtitling_type referring to EBU teletext or VBI data (i.e. 0x01 to~0x03) shodld not be

used

in the subtitling descriptor. Signalling of teletext subtitling shall’be done

teletext_descriptor (see 9.2.3).

e Atyp
subtit]

NOTE
soundt]
items,

In thi
signa

e “normal” subtitle stream may be substantially empty;ionly having brief p
ing where the audio channel is carrying a foreign langtage.

For example, during a news programme foreign news_teéms may have only a foreig
rack. During such items the subtitle stream may carry arsubtitles providing translation whi
the subtitles stream might logically exist, but be empty.

s scenario the main programme audio stream (type undefined) will non
led with the natural language of the TV _sérvice, even if it periodically carriqg

speegh.

e A su
conta

ptitle stream “for the hearing impaired” for a fully subtitled service will
In subtitles comparable to the verbal content of the soundtrack.

An exception to this occurs where the programme has in-vision subtitles and th

heari
effec

g impaired” subtitle stream is used to convey a visual representation
, etc.

e The sgignalling of the subtitle stream should change no more frequently than
boundaries. Finely timed changes in the subtitle stream should be implem
changes to the subtitle-data in the stream rather than changing the stream signall

10.2.3
A Displa

HD. The
1079.

10.2.4

PDS

Definition Segment shall only be included in the subtitle stream when thg
makimum display_width shall be 1919 and the maximum display_height

Ising the

eriods of

language
e for other

mally be
s foreign

normally

e “for the
pf sound

on event
bnted by

ng.

video is
shall be

Recommendation

It is recommended that broadcasts do not provide subtitles in the same language as in-vision

subtitles.

10.3 Receiver functions

10.3.1

Subtitles

Background

serve more than one purpose:

e they can be used to translate the dialogue of foreign language programme content;

e they make dialogue available to those with hearing impairments;

e they can provide a visual representation of sound effects, etc. to those with hearing

impai

rments.
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The process that controls the presentation of subtitles should accommodate these different
needs.

NOTE 1 It is recognised that the relative emphasis on subtitles for translation vs. hearing impairment varies
significantly between countries.

The intention of the scheme described here is that the control of the subtitle decoder within
the receiver should be relatively static.

NOTE 2 For example, where the user’s need is for subtitles for translation, the receiver should be able to activate
a subtitle decoder operating continuously alongside the video and audio decoders. The broadcaster then
addresses this decoder by sending subtitle data or not, depending on the needs of the programme.

Possible user requirements include:

e a usqgr with hearing disability wants subtitles presented in their preferred IanJ;uage by
defaullt;

e a usgr with normal hearing wants to be able to periodically activate‘subtitleg in their
prefefred language, for example, when the background noise is high;

e a user wants subtitles to appear if the language of the audio track’is less comfortable to
them [than the language one of the provided subtitle streams (i«e\-for translation).

12}

It is undgsirable to display subtitles over a program that already has in-vision subtitle

In the case where both DVB and teletext subtitles are available with the same language and
type parameters then, displaying the DVB subtitles has priority over displaying the teletext
subtitles.

10.3.2 User control of receiver behaviour

See 9.3.2.3.

10.3.3 Bupport for DDS

It is recojmmended that advanced receivers support Display Definition Segments.

11 VBIl|based services

11.1 Ggneral

This stapdard.allows teletext data to be transmitted in accordance with EN 300 472,
EN 300 468,and TR 101 211. Receivers conforming to this standard should provide @ method
to make basie teletext services available to the user.

11.2 Broadcast specifications

Teletext broadcasts, if any, shall be in accordance with EN 300 472.

The signalling associated with these broadcasts shall conform to the requirements of
EN 300 468 and TR 101 211.

The teletext data, may either be associated with a TV service as a component of that service
or may exist as a viewable teletext service in its own right.

There shall be at most one teletext stream associated with each service.
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11.3 Receiver functions

11.3.1 Processing capabilities

11.3.1.1 Data rates

The facility to decode or re-insert teletext data is provided primarily to allow the transcoding of

pre-existing analogue video + teletext domestic TV services into the DVB domain. Receivers
are not required to address full raster/high data rate teletext services.

11.3.1.2 STBs

Set top boxes should support re-insertion of the teletext data into the VBI of their analogue
outputs. Pptionaty—they-mayatso-itnctude—atetetextdecode stpportingatteasttetetext level
1.5 (as dgefined in ETS 300 706).

11.3.1.3 | IDTVs

As a migimum, IDTVs are recommended to include a teletext decoder | supportind at least
teletext lg¢vel 1.5 (as defined in ETS 300 706).

11.3.2 [Control
11.3.2.1| VBl insertion

Where tHe VBI data is re-inserted into the analogue output of the receiver, activation of this
process is a side effect of channel selection. No directuser control is required.

11.3.2.2 | Local decoding
Where the VBI data is decoded by the recejver, the user controls are:

e activgtion of the teletext decoder function (except for teletext only services wherg this is a
side gffect of service selection);

e navigption within the teletext(service (for example page number selection).

It is suffi¢gient for the receiverito rely on user navigation of the teletext service.

It is optignal for the receiver to take advantage of the possible page type informatipn in the
teletext_descriptor,

NOTE This standard does not place detailed requirements on the Sl signalling associated with teletekt services.
Therefore, feceivers should not rely on particular information in the teletext_descriptor.

11.4 Extended VBI format support

EN 301 775 provides a VBI data delivery specification that extends that specified in EN 300
472. Support for reception of signals encoded in accordance with this new specification is
optional.

Only some of the additional data formats described in EN 301 775 are considered relevant to
receivers conforming to this standard:

e VPS;
e WSS,

Other additional formats (for example inverted teletext, closed captioning, monochrome
samples) are not relevant.
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11.4.1 VPS

VPS data can be remodulated into the analogue output of the receiver (where appro
provide one method for controlling an attached analogue video recorder.

11.4.2 WSS

priate) to

WSS data as conveyed in EN 301 775 may optionally be remodulated on to the analogue
output of the receiver (where appropriate) to signal the video format to the attached display or
recording device. This broadcast WSS data will only be appropriate if no “decoder format

conversion” has been performed (see 6.4.4.3).

The preferred broadcast signalling for video format is the “active format descript

”

on” (see

6.4.4).

11.4.3 eletext and teletext subtitles

The preférred broadcast method for traditional teletext data and teletext@ubtitles sh
300 472.

12 RF-part and channel decoder

12.1 Ggneral

This clause covers the parameters and functions related to the RF and channel decg
of a terrgstrial receiver. The input signal for this patt.s a signal from a terrestrial trg
broadcasting in accordance with EN 300 744.Thg; output signal is a TS-stream fo
/Demux garts.

The digifal transmissions may share frequeéncy bands with other transmissions; s
reception will depend on, for examplenetwork configuration, channel characteris
varying [nterference from other “analogue ” or “digital transmitters and the
performanpce. The transmission networks of DVB-T may include single frequency
(SFN).

12.2 Frequencies and channel bandwidth

The recejver shall betable to receive all channels in the VHF band Ill and/or UHF
and V. An examplesef\channel centre frequencies and offsets is given in Annex D.

12.3 DVB-T-modes

all be EN

der parts
nsmitter,
r the CA

iccessful
ics, time

receiver
networks

bands IV

The receliver’shall be capable of correctly demodulating all modes specified in EN

300 744.

The front end shall therefore be able to work with any combination of

e constellation (QPSK, 16-QAM, 64-QAM, hierarchical 16-QAM, hierarchical 64-QAM);

e code rate (1/2, 2/3, 3/4, 5/6 or 7/8);
e guard interval (1/4, 1/8, 1/16 or 1/32);
e transmission mode (2K or 8K);

e where applicable a (1, 2, or 4).

During channel search, the receiver shall automatically detect which mode is being used. The

receiver, when fed with one of the hierarchical modes (16-QAM or 64-QAM) specifi

ed in EN

300 744, is recommended to be capable of correctly demodulating whichever of the high or

low priority streams is selected by the user.


https://iecnorm.com/api/?name=eee308ace7bc4b14e27ce34caaeb230c

- 94 - 62216 © IEC:2009(E)

12.4 Tuning procedure

The receiver shall be able to provide a channel search. It shall also be able to receive
information regarding tuning parameters found in PSI/S| (see 9.4.2).

12.5 Change of modulation parameters

Receivers shall automatically detect a change of modulation parameters (constellation, code
rate, guard interval and transmission mode) for a channel.

12.6 Connector

See Clause 16.

12.7 Pérformance
12.7.1 Failure point criteria
Two different failure point criteria can be used:

a) referdnce BER, defined as BER = 2 x 10 after Viterbi decoding

b) pictune failure point defined as the minimum C/N or C/I value for more than 1 T[S-packet
error|in 10 s plus a delta value according the Table 35 and dependind on the
measjrement. This is more convenient for some of thé. measurements than the normal
refergnce BER criterion, which might be unreachable;

Fable 35 — Delta values between picture failure point and reference BER

Measurement Chapter Delta
dB
C/N in AWGN channel 12.7.2 1,3
Minimum input level 12.7.3 1,3
Immunity to other channels 12.7.5 2,0
Immunity to co-Channel 12.7.6 2,0
SFN-multipath 12.7.7 2,0
MFN-multipath 12.7.8 2,0
C/I\infixed and portable channels Annex F 1,3

12.7.2 [C/Nperformance

The recdiver should have the performance given in Table 36 when noise (N) i$ applied
together with the wanted carrier (C) in a signal bandwidth of 7,61 MHz. The values are
calculated using the noise model given in Annex E with an implementation margin of 2,5 dB
and receiver excess noise source value P x of -33 dBc. An ideal transmitter is assumed. An
example of the effects in transmitter degradation on the C/N-values is given in Annex F.
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Table 36 — C/N (dB) for reference BER

Modulation Code rate Gaussian Fixed Portable
QPSK 1/2 5,6 6,1 7,9
QPSK 2/3 7,4 8,2 10,9
QPSK 3/4 8,4 9,3 13,2
QPSK 5/6 9,4 10,5 15,7
QPSK 7/8 10,2 11,2 19,0
16-QAM 1/2 11,3 12,1 13,8
16-QAM 2/3 13,7 14,2 16,8
16-QAM 3/4 15,1 15,6 19,4
16-QAM 5/6 16,1 17,0 221
16-QAM 7/8 16,5 17,6 26,1
64-QAM 1/2 17,0 17,3 18,7
64-QAM 2/3 19,2 19,8 22,1
Modulation Code rate Gaussian Fixed Portable

64-QAM 3/4 20,8 214 24,8
64-QAM 5/6 221 22,9 29,4
64-QAM 7/8 23,0 24,0 33,9

NOTE 1 Heference BER is defined as BER = 2 x 104 after Viterbi decoding.

NOTE 2 Tjhe figures in EN 300 744 are all the result of €arly simulation work, and could change as|a result of

improved s|jmulations.

NOTE 3 Tlhe figures for the fixed reception (“Ricean ”) and portable reception (“Rayleigh ”) channels njake use of

the informgtion given in EN 300 744. These particular channels are too complicated for practical implementation

and one possible simpler implementation is given in Annex G.

12.7.3 inimum receiver sighal input levels

The rece|ver shall have a ngise figure better than 8 dB.
The recdiver should_provide reference BER for the minimum signal levels (P min
below angd higher.

P -97,2 dBm + C/N [dB ] [for 8 MHz ]
P -97,8 dBm + C/N [dB ] [for 7 MHz |

min

min

where C/N IS specified In Table 50.

) stated

NOTE These figures are based on an ideal transmitter. An example of non-ideal transmitter figures can be

achieved using the C/N-table in Annex F.

The D Book version 5.0 chapter 9.13.3 gives further useful information on the power levels.

12.7.4 Maximum input level

The receiver shall be able to handle DVB-T signals up to a level of —35 dBm while providing
the performance specified in this subclause. Maximum tolerated level for analogue signals is

-25 dBm. Both levels are valid for receivers operating on all DVB-T modes.

12.7.5 Immunity to analogue and/or digital signals in other channels

The following performance is only provided when the input level restrictions in 12.7.4 apply

and the unwanted signal is at the highest allowed level.
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Table 37 — Immunity to analogue signals on other channels

Ntm (m=1)
N+1 N+1 N-1 N+1 Image and Image
Mode for PAL
PAL G or I1 PALB* SECAML | SECAML | SECAML or
B/G/I1
28K BAQAM CR=2/3 35 dB 33 dB 30 dB 33 dB 45 dB 46 dB
ZiiBK OTAAM CR=3/4 35 dB 33 dB 30 dB 33 dB 42 dB 43 dB
ék|/=8:”16rw CR=3R2 38 dB 36 dB 30 dB 36 dB 55 dB 56 dB
2Bk ToqAM CcR=213 38 dB 36 dB 30 dB 36 dB 50 dB 51 dB
ZiBx 16GAM CR=3/4 37 dB 35 dB 29 dB 35 dB 49'dB 50 dB
? Note that if PAL B N-1 is with NICAM sound, the digital channel on N cannot be used without offset, because of
the overlapping spectrums.
Table 38 — Immunity to digital signals on other channels
Mode N1 Nt (m=1) Image
exceptimage
2k/8k 64QAM CR=2/3 27 dB 40 dB 31dB
GI=All
2k/8k 64QAM CR=3/4 27 dB 40 dB 20 dB
GI=All
2k/8k 16QAM CR=1/2 S4B 40 dB 39 dB
GI=All
2k/8k 16QAM CR=2/3 29 dB 40 dB 36 dB
GI=All
2k/8k 16QAM CR=3]4 20 dB 40 dB 35 dB
GI=All
The D Book version 5.0 chapter 9.14 gives further useful information on the [immunity
requirements.
12.7.6 |mmunity/to co-channel interference from analogue TV signals
The immpnity-for interference from analogue TV-signal is specified as the minimum [carrier to
interference tatio C/I required for reception

The interfering analogue signal is defined in 12.7.5. The digital signal should be at the -

50 dBm level.

Table 39 — Immunity to co-channel interference from analogue signals

Mode PAL B/G/I1 SECAM
2k/8k 64QAM CR=2/3 GI=All 4 dB 5dB
2k/8k 64QAM CR=3/4 GI=All 7 dB 8 dB
2k/8k 16QAM CR=1/2 GI=All -6 dB -5dB
2k/8k 16QAM CR=2/3 GI=All -1dB 0dB
2k/8k 16QAM CR=3/4 GI=All 0dB 1dB
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12.7.7 Guard interval utilisation in single frequency networks

For the modes:

{8K, 64-QAM, R =2/3, Gl = All },
{8K, 64-QAM, R =3/4, Gl = All },
{8K, 16-QAM, R =1/2, GI = All },
{8K, 16-QAM, R =2/3, GI = All },
{8K, 16-QAM, R =3/4, Gl = All }.

The receiver shall provide the reference BER when the channel contains two static paths with

relative
relative

12.7.8
12.7.8.1

The rece

R=2/3, G

12.7.8.2

The rece

R=2/3, G

t tim th rd interval length in
mplitudes and phases of the two paths. No noise is added.

MFN multipath performance
Performance with long echoes

jver shall provide the reference BER when C/N>24,2 dB with'the mode 2K
1=1/32, when the following channel profile is applied. Only one mode is
testing, gnd this is thought to represent the overall echo performance of the chip.

Table 40 — Long echo test profile

Tap Delay Relative attenuation

us dB
1 0 0
2 5 9
3 14 22
4 35 25
5 54 27
6 75 28

Performancé with short echoes

jver shallprovide the reference BER when C/N>24,2 dB with the mode 2K
1=1/32, (when the following channel profile is applied. Only one mode is
testing, gnd this-is thought to represent the overall echo performance of the chip.

ntly of the

64-QAM,
used for

64-QAM,
used for

Table 41 — Short echo test profile

Tap Delay Relative attenuation

us dB
1 0 2,8
2 0,05 0
3 0,4 3,8
4 1,45 0,1
5 2,3 2,6
6 2,8 1,3
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13 Conditional access and the common interface

13.1 General

Digital terrestrial receivers should be prepared to receive existing and future pay-TV services.
This requires that the receiver can accommodate conditional access (CA) systems chosen by
service providers.

13.2 Minimum requirements

To enable receivers with a built-in CA system to receive additional services via simulcrypt
techniques the DVB common scrambling algorithm shall be implemented according to
ETR 289 1t is recommended that CA module DPO im pt on the same basi

In order o allow later introduction of Conditional Access, it is recommended to implement at
ETSI and

features
s further

extensions to EN 50221 and TS 101 699. This is also stipulated in the profile defipitions of

shall be
implemented on the Cl module.

13.2.1 Analogue Copy Protection Resource

Receiverp may provide a-Copy Protection resource as defined in TS 101 699 and opégrating at
least the |specific protecoldescribed here.

13.2.1.1| CopyProtectionlD

The Cogy Protection resource shall at least recognise copy protection messages with
CopyProtectionID of 0x00DO7F. F

13.2.1.2 CP_query

As specified in TS 101 699.

13.2.1.3 CP_reply
As specified in TS 101 699.

13.2.1.4 CP_command

This standard uses a single byte message carried in the CPCommandByte field described by
TS 101 699. The encoding of this byte is as follows:

e the value 0 commands ‘deactivate copy protection’;

e the value 1 commands ‘activate copy protection’.


https://iecnorm.com/api/?name=eee308ace7bc4b14e27ce34caaeb230c

62216 © IEC:2009(E) ~99 -

Other values of CPCommandByte are reserved. The meaning of command byte strings longer
than 1 byte is reserved. Receivers shall consider commands with values other than 0 or 1,
and lengths other than a single byte, as an error.

13.2.1.5 CP_response

The cp_response_bytes described by TS 101 699 encode the reply of the receiver to the
command. This standard uses a single byte message:

1 - means 'command understood and implemented’
0 - means 'error’

The meaning of other values or longer strings is reserved.

13.2.1.6 | Implementation of copy protection

This stanjdard does not address the method used by the receiver to make' its oufput non-
recordable.

13.2.1.7 | Default state
The defaplt state for the receiver shall be with copy protection itactive. Copy protegtion only

becomes|active following a CP_command to activate it.

14 System software update

14.1 Ggqgneral

Receiver|software is increasingly complex. In order to guarantee the functionality of g receiver
as well gs increasing its functionality once deployed in the field a software update $ervice is
required.

14.2 Mi[\imum requirements

The systém software update is specified in TS 102 006.

Two profliles for software Update services with respect to the signalling of the sefvice are
defined in TS 102 006:

e simplg profile software update services;

e update notification table enhanced profile software update services.
Receiverg.able to support over air software download shall at least support the simple profile.

|t iS hig I:y IU\.I\IIIIIIIUIIdUClI that IUUU;VUID DU'J'JUIt thU Ullhallbcd 'JIUI:;:U, ;II 'Jalt "Ular for

receivers that may require more frequent updating.

14.3 Recommendations for SSU operators

Network operators should make available at least 200 kbit/s for a multiplex with high coverage.
It is recommended that network operators follow DVB recommendations regarding transfer of
download data as indicated by TS 102 006.

15 Application Programming Interface (API)

The API to be implemented inside a receiver is not specified in this document.
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16 Connectors

16.1 Standard receivers

Receivers shall have one input tuner connector, type: IEC female in accordance with
IEC 61169-2. The input impedance shall be 75 Q. The connector can, as an optional feature,
provide DC-power supply for an active indoor antenna. This output should have the following
characteristics:

e 5V, maximum 30 mA DC voltage, the centre contact as a positive terminal;

e the output should be short circuit proof.

The DC-voltage can be switchable by software, with the default state being “off”.

Standard| receivers shall have at least one peritelevision connector (EN 50049-H):\with support
for CVBY and RGB video, stereo audio, fast blanking (on pin 16) and slow blanking (¢n pin 8).

If other cpnnectors are provided, they shall conform to any applicable parts-of 16.2.

16.2 Advanced receivers

Advanced receivers shall have as a minimum the connectors_ as specified in 16.1 (HD video
will havgd to be downscaled to SD to be carried over the peritelevision connectpr — see
5.3.5.3).

16.2.1 Without display

Advanced receivers without a display for video reproduction shall also have the following:
e optionally, an RF loop through connectign.’If provided, this connector shall be IEC male in
accordance with IEC 61169-2, Part 2;

e optionally, RCA connectors for output of analogue YPbPr video (as per CEA 770.3);

e an HDMI output8 according to>HDMI- HDMI Licensing, LLC, “High-Definition Multimedia
Interface” incorporating HDCP content protection according to HDCP - Intgl, “High-
Bandwidth Digital Content Protection System”. The receiver shall allow the user {o set the
video| format on the HBMI output either to a fixed format or to follow the format of the
decoded video.

e An RCA stereo output connector carrying one of the following:

— aJmono of stereo signal, in the case of the received audio component being| mono or
stereo;

— a [twlor channel downmixed signal, in the case of the received audio compongnt being
multi=channel

e A consumer electrical or optical digital audio output according to IEC 60958-1 and the
applicable parts of IEC 61937 (this may be omitted when the receiver provides a minimum
5 channel audio reproduction system capable of driving at least 5 speakers)9. Receivers
shall allow the user to add a delay to the audio output of up to 250 ms to compensate for
video processing delays in the external display device.

The digital audio stream outputs shall conform to 7.3.6, except that the HDMI audio output
may be limited to a maximum of two channels when the receiver provides a minimum 5
channel audio reproduction system capable of driving at least 5 speakers.

8 The receiver should rely on the (E-)EDID information returned by the display device - indicating the video
formats the display device can receive and render - to stay within the capabilities of and avoid interoperability
issues with non-HD/non-“HD ready” display devices.

9  This connector is optional for receivers that only support SD services.
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16.2.2 With display

Advanced receivers with a display for video reproduction shall have a consumer electrical or
optical digital audio output according to IEC 60958-1 and the applicable parts of IEC 61937,
except that it may be omitted when the receiver provides a minimum 5 channel audio
reproduction system capable of driving at least 5 speakers10. The digital audio stream shall
conform to 7.3.6.

10 This connector is optional for receivers that only support SD services.
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Annex A
(normative)

Sl character set

This annex tabulates the minimum character codes that receivers support for their
presentation of text delivered by Sl.

NOTE The design of this table intends, as far as possible, to ensure that it is a subset of the character set being
considered for use in the DVB multimedia home platform. However, at the time of writing, both specifications are
under review, so some minor adjustments may be required.

A.1  Set of languages supported

The set df languages supported by the characters listed in Table A.1 is:

Afrikaans Estonian Italian Scots Gaelic
Albanian Faroese Lapp (Sami) Slovak
Basque Finnish Latvian Slovene
Breton French Lithuanian Sorbian
Catalan Frisian Maltese Spanish
Croat Galician Norwegian Swedish
Czech German Occitan Turkish
Danish Greenlandic Potish Welsh
Dutch Hungarian Portuguese

English Icelandic Rhaeto-Romanic

Esperanto Irish Romanian

A.2 Structure of character.table

A.21 ISO/IEC 6937

The first [column of Table A.1 shows the minimum supported character codes when |signalled
using the ISO/IEC 6937 character set. ISO/IEC 6937 allows characters to be coded using
either 1 qr 2 bytes. This is the default character set for text fields in DVB SI.

The set [shown is the full set defined in the standard augmented by a small niymber of

11 [l 129 + 1 a-+ + 41 [l [l Th At [l
additional-eraracters—reguired—to—suppertpartiettartanrguages—Hhese—additional—eharacters

(labelled with footnotes b) and c) in the table) have 16 bit Unicode representations 0x01CD,
0x01CE, 0x1E80-0x1E85 and Ox1EF2-0x1EF3.

A.2.2 ISO/IEC 8859-9

The second column of Table A.1 shows the minimum supported codes based on the
ISO/IEC 8859-9 character set. This is the full set defined in the standard.

As described in EN 300 468, strings shall start with the byte 0x05 to select this character
table.

A.2.3 Character name

These character names are those defined by Unicode.
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A.2.4 uUCs-2
The right-hand column of Table A.1 lists the UCS2 (16 bit Unicode) equivalent of the
character codes. This is informative and is provided as a “common interface” to other possible

applications of the character set (for example for mapping into standard fonts or APIs).
Receivers are not required to support UCS2 encoded text.

A.2.5 Count

The right most column shows a character count. This is not a normative part of the table. It is
provided just to count the number of characters in the table.

A.2.6 Character table

NOTE The third column provides in some cases an example of the character when it is displayed<Blank cells
indicate that no example is given.
Table A.1 — Allowed character codes in Sl text fields
ISO/IEC ISO/IEC Character name UCS2
6937 8859-9
0x2p 0x20 Space 0x0020 1.
0x2 0x21 ! Exclamation Mark 0x0021 2.
0x2p 0x22 “ Quotation Mark 0x0022 3.
0x2B 0x23 # Number Sign 0x0023 4.
ox24 0x24 $ Dollar Sign 0x0024 S.
0x2p 0x25 % |Percent Sign 0x0025 6.
0x26 0x26 & Ampersand 0x0026 7.
ox2y 0x27 ‘ Apostrophe 0x0027 8.
0x28 0x28 ( Left Parenthesis 0x0028 9.
0x29 0x29 ) Right ,Parenthesis 0x0029 19.
0x2A 0x2A * Asterisk 0x002A LB
0x2B 0x2B + Plus Sign 0x002B 13.
ox2L 0x2C ) Comma 0x002C 13
ox2p 0x2D. - Hyphen-Minus 0x002D 14
0x2E QX2E . Full Stop 0x002E 13.
0x2F 0x2F / Solidus 0x002F 14.
0x39 0x30 0 Digit Zero 0x0030 117
0x3 %34 4 Bigit-Ome %6034 +
0x32 0x32 2 Digit Two 0x0032 19.
0x33 0x33 3 Digit Three 0x0033 20.
0x34 0x34 4 Digit Four 0x0034 21.
0x35 0x35 5 Digit Five 0x0035 22.
0x36 0x36 6 Digit Six 0x0036 23.
0x37 0x37 7 Digit Seven 0x0037 24.
0x38 0x38 8 Digit Eight 0x0038 25.
0x39 0x39 9 Digit Nine 0x0039 26.
0x3A 0x3A : Colon 0x003A 27.
0x3B 0x3B : Semicolon 0x003B 28.
0x3C 0x3C < Less-Than Sign 0x003C 29.
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ISO/IEC ISO/IEC Character name UCS2
6937 8859-9
0x3D 0x3D = Equals Sign 0x003D 30.
0x3E 0x3E > | Greater-Than Sign 0x003E 31.
Ox3F Ox3F ? Question Mark 0x003F 32.
0x40 0x40 @ |Commercial At 0x0040 33.
0x41 0x41 A |Latin Capital Letter A 0x0041 34.
0x42 0x42 B |Latin Capital Letter B 0x0042 35.
0x43 0x43 C |Latin Capital Letter C 0x0043 36.
0x44 0x44 D [Latin Capital Letter D 0x0044 37.
0x4%p 0x45 E Latin Capital Letter E 0x0045 3.
0x46 0x46 F Latin Capital Letter F 0x0046 39.
ox4y 0x47 G Latin Capital Letter G 0x0047 4.
0x48 0x48 H Latin Capital Letter H 0x0048 41
0x49 0x49 | Latin Capital Letter | 0x0049 43.
Ox4p 0x4A J Latin Capital Letter J 0x004A 43.
0x4B 0x4B K Latin Capital Letter K 0x004B 44.
0x4( 0x4C L Latin Capital Letter L 0x004C 43.
0x4D 0x4D M Latin Capital Letter M 0x004D 49.
0x4E Ox4E N |Latin Capital Letter N 0x004E 41.
0x4F 0x4F O [Latin Capital Letter O 0x004F 48.
0x50 0x50 P |Latin Capital Letter P 0x0050 49.
0x5 0x51 Q Latin Capital.LLetter Q 0x0051 54.
0x5p 0x52 R Latin Capital Letter R 0x0052 31
0x58 0x53 S LatinnCapital Letter S 0x0053 52.
Ox54 0x54 T Latin Capital Letter T 0x0054 53
0x5p 0x55 U Latin Capital Letter U 0x0055 54.
0x56 0x56 /" |Latin Capital Letter V 0x0056 53.
0x5f 0x57 W [Latin Capital Letter W 0x0057 59.
0x58 0x58 X |Latin Capital Letter X 0x0058 51.
0x59 0x59 Y Latin Capital Letter Y 0x0059 59.
Ox5pA 0x5A z Latin Capital Letter Z 0x005A 59.
0x5B 0x5B [ Left Square Bracket 0x005B 64.
0x5C 0x5C \ Reverse Solidus 0x005C 61.
0x5D 0x5D ] Right Square Bracket 0x005D 62.
Ox5F Ox5F _ Low Line 0x005F 63.
0x61 0x61 a Latin Small Letter A 0x0061 64.
0x62 0x62 b Latin Small Letter B 0x0062 65.
0x63 0x63 c Latin Small Letter C 0x0063 66.
0x64 0x64 d Latin Small Letter D 0x0064 67.
0x65 0x65 e Latin Small Letter E 0x0065 68.
0x66 0x66 f Latin Small Letter F 0x0066 69.
0x67 0x67 g Latin Small Letter G 0x0067 70.
0x68 0x68 h Latin Small Letter H 0x0068 7.
0x69 0x69 i Latin Small Letter | 0x0069 72.
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ISO/IEC ISO/IEC Character name UCS2
6937 8859-9
0x6A 0x6A j Latin Small Letter J 0x006A 73.
0x6B 0x6B k Latin Small Letter K 0x006B 74.
0x6C 0x6C I Latin Small Letter L 0x006C 75.
0x6D 0x6D m |Latin Small Letter M 0x006D 76.
0x6E 0x6E n Latin Small Letter N 0x006E 7.
Ox6F Ox6F ) Latin Small Letter O 0x006F 78.
0x70 0x70 p Latin Small Letter P 0x0070 79.
0x71 0x71 q Latin Small Letter Q 0x0071 80.
0x7p 0x72 r Latin Small Letter R 0x0072 81-
0x78 0x73 s Latin Small Letter S 0x0073 83.
Ox74# 0x74 t Latin Small Letter T 0x0074 83.
0x73 0x75 u Latin Small Letter U 0x0075 84.
0x76 0x76 v Latin Small Letter V 0x0076 83.
ox71 0x77 w |Latin Small Letter W 0x0077 8g.
0x78 0x78 X Latin Small Letter X 0x0078 81.
0x79 0x79 y Latin Small Letter Y 0x0079 84.
Ox7A Ox7A z Latin Small Letter Z 0x007A 89.
0x7B 0x7B { Left Curly Bracket 0x007B 9.
ox7 0x7C | Vertical Line 0x007C 91
0x7D 0x7D } Right Curly Bracket 0x007D 91.
Ox7E Ox7E ~ Tilde 0x007E 93
OxAp 0xAO0 p No-Break-Space 0x00A0 94.
OxA[ O0xA1 i Invertéd Exclamation Mark 0x00A1 93.
0xAR 0xA2 ¢ Cent Sign 0x00A2 9.
0xAB 0xA3 £ Pound Sign 0x00A3 9.
0xAp 0xA5 ¥ Yen Sign 0x00A5 94.
OxA[ OxA7 8§ Section Sign 0x00A7 99.
0xDP OxA9 © | Copyright Sign 0x00A9 140.
O0xEB O0xAA a Feminine Ordinal Indicator 0x00AA 101.
OxFF 0xAD Soft Hyphena) 0x00AD 102.
0xDR O0xAE ® _|Registered Sign 0x00AE 193.
0xB0 0xB0 ° Degree Sign 0x00B0 104.
0xB7 0xB7 Middle Dot 0x00B7 105.
O0xEB 0xBA ° Masculine Ordinal Indicator 0x00BA 106.
0xBC 0xBC Vulgar Fraction One Quarter 0x00BC 107.
0xBD 0xBD Vulgar Fraction One Half 0x00BD 108.
0xBE 0xBE Vulgar Fraction Three Quarters 0x00BE 109.
0xBF 0xBF ¢ Inverted Question Mark 0x00BF 110.
0xC1 0x41 0xCO0 A |Latin Capital Letter A With Grave 0x00CO0 111,
0xC2 0x41 0xC1 A |Latin Capital Letter A With Acute 0x00C1 112.
0xC3 0x41 0xC2 A |Latin Capital Letter A With Circumflex 0x00C2 113.
0xC4 0x41 0xC3 A Latin Capital Letter A With Tilde 0x00C3 114.
0xC8 0x41 0xC4 A |Latin Capital Letter A With Diaeresis 0x00C4 115.
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ISO/IEC ISO/IEC Character name UCS2
6937 8859-9
0xCA 0x41 0xC5 A |Latin Capital Letter A With Ring Above 0x00C5 116.
0xE1 0xC6 /E |Latin Capital Letter Ae 0x00C6 7.
0xCB 0x43 0xC7 C |Latin Capital Letter C With Cedilla 0x00C7 118.
0xC1 0x45 0xC8 E |Latin Capital Letter E With Grave 0x00C8 119.
0xC2 0x45 0xC9 E |Latin Capital Letter E With Acute 0x00C9 120.
0xC3 0x45 0xCA E |Latin Capital Letter E With Circumflex 0x00CA 121.
0xC8 0x45 0xCB E [Latin Capital Letter E With Diaeresis 0x00CB 122.
0xC1 0x49 0xCC i Latin Capital Letter | With Grave 0x00CC 123.
0xCP 0x49 0xCD i Latin Capital Letter | With Acute 0x00CD 144
0xCPB 0x49 0xCE i Latin Capital Letter | With Circumflex 0x00CE 135.
0xCPB 0x49 OxCF | Latin Capital Letter | With Diaeresis 0x@OCF 136.
OxEPR Latin Capital Letter Eth 0x00D0 137.
0xCH Ox4E 0xD1 N Latin Capital Letter N With Tilde 0x00D1 138.
0xCjt Ox4F 0xD2 O |Latin Capital Letter O With Grave 0x00D2 139.
0xCR Ox4F 0xD3 O |Latin Capital Letter O With Acute 0x00D3 130.
0xCPB Ox4F 0xD4 o Latin Capital Letter O With Circumflex 0x00D4 131.
OxCH Ox4F 0xD5 o] Latin Capital Letter O With Tilde 0x00D5 132.
0xCP Ox4F 0xD6 O [Latin Capital Letter O With.Diaeresis 0x00D6 133.
0xBp 0xD7 Multiplication Sign 0x00D7 134.
OxEpP 0xD8 @ |Latin Capital Letter'©® With Stroke 0x00D8 135.
0xCjt 0x55 0xD9 U |Latin Capital l(étter U With Grave 0x00D9 136.
0xCP 0x55 0xDA U |Latin Capital Letter U With Acute 0x00DA 137.
0xCPB 0x55 0xDB 0] LatinnCapital Letter U With Circumflex 0x00DB 138.
0xCP 0x55 0xDC U [katin Capital Letter U With Diaeresis 0x00DC 139.
0xCR 0x59 Latin Capital Letter Y With Acute 0x00DD 140.
0xELC Latin Capital Letter Thorn 0x00DE 141.
0xFB 0xDF R |Latin Small Letter Sharp S 0x00DF 142.
0xCjt 0x61 OxEOD a Latin Small Letter A With Grave 0x00EO 143.
0xCpR 0x61 OxE1 a Latin Small Letter A With Acute 0x00E1 144.
0xCpB 0x61 0xE2 a Latin Small Letter A With Circumflex 0x00E2 145.
OxCH 0x61 OxE3 a Latin Small Letter A With Tilde 0x00E3 146.
0xC8 0x61 O0xE4 4 Latin Small Letter A With Diaeresis 0x00E4 147.
0xCA 0x61 OxE5 a Latin Small Letter A With Ring Above 0x00E5 148.
OxF1 0xE6 & [Latin Small Letter Ae 0x00E6 149.
0xCB 0x63 OxE7 [+ Latin Small Letter C With Cedilla 0x00E7 150.
0xC1 0x65 O0xE8 & Latin Small Letter E With Grave 0x00E8 151.
0xC2 0x65 OxE9 é Latin Small Letter E With Acute 0x00E9 152.
0xC3 0x65 OxXEA é Latin Small Letter E With Circumflex 0x00EA 183.
0xC8 0x65 O0xEB é Latin Small Letter E With Diaeresis 0x00EB 154.
0xC1 0x69 OxEC i Latin Small Letter | With Grave 0x00EC 185.
0xC2 0x69 O0xED i Latin Small Letter | With Acute 0x00ED 156.
0xC3 0x69 OxEE 1 Latin Small Letter | With Circumflex 0x00EE 157.
0xC8 0x69 OXEF i Latin Small Letter | With Diaeresis Ox00EF 158.
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OxF3 Latin Small Letter Eth 0x00F0 159.
0xC4 Ox6E OxF1 f Latin Small Letter N With Tilde 0x00F1 160.
0xC1 0x6F OxF2 ) Latin Small Letter O With Grave 0x00F2 161.
0xC2 Ox6F OxF3 6 Latin Small Letter O With Acute 0x00F3 162.
0xC3 Ox6F OxF4 6 Latin Small Letter O With Circumflex 0x00F4 163.
0xC4 0x6F OxF5 ) Latin Small Letter O With Tilde 0x00F5 164.
0xC8 0x6F 0xF6 ) Latin Small Letter O With Diaeresis 0x00F6 165.
0xB8 0xF7 = Division Sign 0x00F7 166.
OxFp 0xF8 @ Latin Small Letter O With Stroke 0x00F8 147
0xCjl 0x75 0xF9 u Latin Small Letter U With Grave 0x00F9 148.
0xCR 0x75 OxFA u Latin Small Letter U With Acute 0x00FA 149.
0xCB 0x75 OxFB a Latin Small Letter U With Circumflex 0x00FB 170.
0xCjB 0x75 0xFC il Latin Small Letter U With Diaeresis 0x00FC .
0xCR 0x79 Latin Small Letter Y With Acute 0x00FD 172.
OxF Latin Small Letter Thorn O0x00FE 173.
0xCPB 0x79 OxFF y Latin Small Letter Y With Diaeresis 0x00FF 174.
0xCp 0x41 Latin Capital Letter A With Macron 0x0100 115.
0xCp 0x61 Latin Small Letter A With_ Macron 0x0101 176.
0xCp 0x41 Latin Capital Letter A With Breve 0x0102 117.
0xCp 0x61 Latin Small Letter A\With Breve 0x0103 178.
0xCE 0x41 Latin Capital letter A With Ogonek 0x0104 119.
0xCE 0x61 Latin Small Letter A With Ogonek 0x0105 180.
0xCR 0x43 LatimCapital Letter C With Acute 0x0106 181.
0xCR 0x63 Latin Small Letter C With Acute 0x0107 142.
0xCPB 0x43 Latin Capital Letter C With Circumflex 0x0108 143.
0xCB 0x63 Latin Small Letter C With Circumflex 0x0109 144.
0xCf7 0x43 Latin Capital Letter C With Dot Above 0x010A 185.
0xCJ7 0x63 Latin Small Letter C With Dot Above 0x010B 146.
O0xCF 0x43 Latin Capital Letter C With Caron 0x010C 147.
OxCF 0x63 Latin Small Letter C With Caron 0x010D 148.
O0xCF '0x44 Latin Capital Letter D With Caron 0x010E 1849.
OxCF 0x64 Latin Small Letter D With Caron 0x010F 190.
0xE2 Latin Capital Letter D With Stroke 0x0110 191.
0xF2 Latin Small Letter D With Stroke 0x0111 192.
0xC5 0x45 Latin Capital Letter E With Macron 0x0112 193.
0xC5 0x65 Latin Small Letter E With Macron 0x0113 194.
0xC7 0x45 Latin Capital Letter E With Dot Above 0x0116 195.
0xC7 0x65 Latin Small Letter E With Dot Above 0x0117 196.
0xCE 0x45 Latin Capital Letter E With Ogonek 0x0118 197.
0xCE 0x65 Latin Small Letter E With Ogonek 0x0119 198.
O0XCF 0x45 Latin Capital Letter E With Caron 0x011A 199.
O0xCF 0x65 Latin Small Letter E With Caron 0x011B 200.
0xC3 0x47 Latin Capital Letter G With Circumflex 0x011C 201.
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0xC3 0x67 Latin Small Letter G With Circumflex 0x011D 202.
0xC6 0x47 0xDO Latin Capital Letter G With Breve 0x011E 203.
0xC6 0x67 0xFO0 Latin Small Letter G With Breve 0x011F 204.
0xC7 0x47 Latin Capital Letter G With Dot Above 0x0120 205.
0xC7 0x67 Latin Small Letter G With Dot Above 0x0121 206.
0xCB 0x47 Latin Capital Letter G With Cedilla 0x0122 207.
0xCB 0x67 Latin Small Letter G With Cedilla 0x0123 208.
0xC3 0x48 Latin Capital Letter H With Circumflex 0x0124 209.
0xCpB 0x68 Latin Small Letter H With Circumflex 0x0125 210.
OXEp Latin Capital Letter H With Stroke 0x0126 211.
OxF}# Latin Small Letter H With Stroke 0x0427 212.
0xCl 0x49 Latin Capital Letter | With Tilde 0x0128 213.
0xCH 0x69 Latin Small Letter | With Tilde 0x0129 214.
0xCp 0x49 Latin Capital Letter | With Macron 0x012A 21s.
0xCp 0x69 Latin Small Letter | With Macron 0x012B 216.
0xCE 0x49 Latin Capital Letter | With Ogongk 0x012E 217.
0xCE 0x69 Latin Small Letter | With Ogonék 0x012F 218.
0xCJ7 0x49 0xDD Latin Capital Letter | With ‘Dot Above 0x0130 219.
OxFp O0xFD i Latin Small Letter Dotless | 0x0131 230.
0xEp Latin Capital Ligature Ij 0x0132 211,
O0xFp Latin Small Ligature |j 0x0133 232.
0xCPB 0x4A Latin Capital Letter J With Circumflex 0x0134 233.
0xCB 0x6A Latim8mall Letter J With Circumflex 0x0135 234.
0xCB 0x4B Eatin Capital Letter K With Cedilla 0x0136 235.
0xCB 0x6B Latin Small Letter K With Cedilla 0x0137 236.
OxFp Latin Small Letter Kra 0x0138 237.
0xCP 0x4C Latin Capital Letter L With Acute 0x0139 238.
0xCR 0x6C Latin Small Letter L With Acute 0x013A 239
0xCB 0x4C Latin Capital Letter L With Cedilla 0x013B 230.
0xCB 0x6C Latin Small Letter L With Cedilla 0x013C 231,
0xCF '0x4C Latin Capital Letter L With Caron 0x013D 232.
O0xCF 0x6C Latin Small Letter L With Caron 0x013E 233.
0xE7 Latin Capital Letter L With Middle Dot 0x013F 234.
OxF7 Latin Small Letter L With Middle Dot 0x0140 235.
0xE8 Latin Capital Letter L With Stroke 0x0141 236.
OxF8 Latin Small Letter L With Stroke 0x0142 237.
0xC2 0x4E Latin Capital Letter N With Acute 0x0143 238.
0xC2 0x6E Latin Small Letter N With Acute 0x0144 239.
0xCB 0x4E Latin Capital Letter N With Cedilla 0x0145 240.
0xCB 0x6E Latin Small Letter N With Cedilla 0x0146 241.
O0xCF 0x4E Latin Capital Letter N With Caron 0x0147 242.
O0xCF Ox6E Latin Small Letter N With Caron 0x0148 243.
0xEE Latin Capital Letter Eng 0x014A 244.
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OxFE Latin Small Letter Eng 0x014B 245.
0xC5 Ox4F Latin Capital Letter O With Macron 0x014C 246.
0xC5 0x6F Latin Small Letter O With Macron 0x014D 247.
0xCD 0x4F Latin Capital Letter O With Double Acute 0x0150 248.
0xCD Ox6F Latin Small Letter O With Double Acute 0x0151 249.
O0xEA Latin Capital Ligature Oe 0x0152 250.
O0xFA Latin Small Ligature Oe 0x0153 251.
0xC2 0x52 Latin Capital Letter R With Acute 0x0154 252.
0xCR 0x72 Latin Small Letter R With Acute 0x0155 233
0xCB 0x52 Latin Capital Letter R With Cedilla 0x0156 294.
0xCB 0x72 Latin Small Letter R With Cedilla 0x0467 235.
O0xCF 0x52 Latin Capital Letter R With Caron 0x0158 2%6.
OxCF 0x72 Latin Small Letter R With Caron 0x0159 297.
0xCR 0x53 Latin Capital Letter S With Acute 0x015A 238.
0xCR 0x73 Latin Small Letter S With Acute 0x015B 239
0xCP 0x53 Latin Capital Letter S With Circumhflex 0x015C 240
0xCB 0x73 Latin Small Letter S With Ciréumflex 0x015D 241.
0xCB 0x53 OxDE Latin Capital Letter S With\Cedilla 0x015E 292
0xCB 0x73 OXFE Latin Small Letter S With Cedilla 0x015F 243.
0xCF 0x53 Latin Capital Letter'S With Caron 0x0160 294.
OxCF 0x73 Latin Small Letter S With Caron 0x0161 285.
0xCB 0x54 Latin Capital Letter T With Cedilla 0x0162 246
0xCB 0x74 LatimSmall Letter T With Cedilla 0x0163 247.
0xCF 0x54 L-atin Capital Letter T With Caron 0x0164 248
OxCF 0x74 Latin Small Letter T With Caron 0x0165 249.
0xED Latin Capital Letter T With Stroke 0x0166 210
OxFP Latin Small Letter T With Stroke 0x0167 n
0xCl 0x55 Latin Capital Letter U With Tilde 0x0168 212
OxCH 0x75 Latin Small Letter U With Tilde 0x0169 213
0xCp 0x55 Latin Capital Letter U With Macron 0x016A 214.
0xCp 0x75 Latin Small Letter U With Macron 0x016B 215
0xC6 0x55 Latin Capital Letter U With Breve 0x016C 276.
0xC6 0x75 Latin Small Letter U With Breve 0x016D 277.
0xCA 0x55 Latin Capital Letter U With Ring Above 0x016E 278.
0xCA 0x75 Latin Small Letter U With Ring Above 0x016F 279.
0xCD 0x55 Latin Capital Letter U With Double Acute 0x0170 280.
0xCD 0x75 Latin Small Letter U With Double Acute 0x0171 281.
0xCE 0x55 Latin Capital Letter U With Ogonek 0x0172 282.
0xCE 0x75 Latin Small Letter U With Ogonek 0x0173 283.
0xC3 0x57 Latin Capital Letter W With Circumflex 0x0174 284.
0xC3 0x77 Latin Small Letter W With Circumflex 0x0175 285.
0xC3 0x59 Latin Capital Letter Y With Circumflex 0x0176 286.
0xC3 0x79 Latin Small Letter Y With Circumflex 0x0177 287.
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0xC8 0x59 Y [Latin Capital Letter Y With Diaeresis 0x0178 288.
0xC2 0x5A Latin Capital Letter Z With Acute 0x0179 289.
0xC2 0x7A Latin Small Letter Z With Acute 0x017A 290.
0xC7 0x5A Latin Capital Letter Z With Dot Above 0x017B 291.
0xC7 0x7A Latin Small Letter Z With Dot Above 0x017C 292.
0xCF 0x5A Latin Capital Letter Z With Caron 0x017D 293.
OXCF Ox7A Latin Small Letter Z With Caron 0x017E 294.
0XCF 0x41 Latin Capital Letter A With Caron 0x01CD | 295.
0XCF 0x61 Latin Small Letter A With Caron 0x01CE | 246.
0xCjt 0x57 Latin Capital Letter W With Grave” 0x1E80Q 297.
0xCjl 0x77 Latin Small Letter W With Grave * Ox'ME81 2498.
0xCR 0x57 Latin Capital Letter W With Acute o 0X1E82 299.
0xCR 0x77 Latin Small Letter W With Acute * 0x1E83 3q0.
0xCB 0x57 Latin Capital Letter W With Diaeresis 7 0x1E84 341.
0xCB 0x77 Latin Small Letter W With Diaeresis . O0x1E85 3¢2.
0xCl1 0x59 Latin Capital Letter Y With Grate ). Ox1EF2 343.
0xCjt 0x79 Latin Small Letter Y With Grave Ox1EF3 3q4.
0xAp ‘ Left Single Quotation Mark 0x2018 345.
0xBp Right Single Quotatioh Mark 0x2019 346.
OxAR “ Left Double Quetation Mark 0x201C 3¢7.
0xBA Right Double\,Quotation Mark 0x201D 3¢8.
0xDp ™ | Trade Mark Sign 0x2122 399.
0xALC Leftwards Arrow 0x2190 310.
0xAp Upwards Arrow 0x2191 .
O0xAE Rightwards Arrow 0x2192 312.
OxAF Downwards Arrow 0x2193 313
0xDp Eighth Note 0x266A 314.
or
0x266B

3 As described in TR 101 211, the SHY character indicates a position where long words

Can’be-hyphenated. If when presented, there is no requirement to hyphenate the word

his'\behaves as a non-printing, non-spacing character. If the word is hyphenated to break

T across one ofr more iNes then benaviour 1s as 1T the SHY characier s replaced by a

normal hyphen character (unicode 0x002D) followed by a carriage return.
®)  These characters are added to support Norwegian.
®  These characters are added to support Welsh.
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