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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIGITAL TERRESTRIAL TELEVISION RECEIVERS
FOR THE DVB-T SYSTEM -

Part 1: Baseline receiver specification

FOREWORD
1) The I§C (International Electrotechnical Commission) is a worldwide organization for standardizati omprising
all nagional electrotechnical committees (IEC National Committees). The object i promote
interngtional co-operation on all questions concerning standardization in the electfical and ic|fields. To
this ehd and in addition to other activities, the IEC publishes International 3ta . i aration is
entrudted to technical committees; any IEC National Committee interested\in t j [Wwith may

participate in this preparatory work. International, governmental and no s liaising
with fhe IEC also participate in this preparation. The s ernational
Organfization for Standardization (ISO) in accordance with conditions i ween the

2) The fprmal decisions or agreements of the IEC on technlc 2 sible, an
intern tlonal consensus of oplnlon on the relevant subjects P sentation
from

3) The dpcuments produced have the form of recommend Y ati i im the form
of stgndards, technical specifications, teck . ) National
Comniittees in that sense.

4) In order to promote international unification; ti ernational
Standprds transparently to the maximum ,ext S i\ their national and regional standards. Any
divergence between the |IEC Standard and the i ational or regional standard shall be clearly
indicafed in the latter.

5) The IEC provides no markifig p ] indi wval and cannot be rendered responsible for any
equipment declared to be in \

6) Attentfon is drawn to the ihilk eleménts of this International Standard may be the subject
of patent rights. T be helthresponsible for identifying any or all such patent rights.

Internatjonal Sta been prepared by technical area 1, Digital rgceiving

equipment, of IEC ' ~ 3 ¥ 100: Audio, video and multimedia systems and

equipment

The tex{ of this s i on the following documents:

B CbhV Report on voting
100/211/CDV 100/267/RVC

voting |nd|cated in the abovetable

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

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

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

* reconfirmed;

« withdrawn;

» replaced by a revised edition, or

+ amended.
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INTRODUCTION

2001(E)

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 thu: livering
higher | hanisms
availablp.

Digitaligation, taken from the world of information technology was

It further brought the added benefits of efficient use of sp mention
interaction through a return path.

Terrestifial television has to migrate from analogue to (digi he new
information society.

Without|any doubt, all means of inform | merge
over time, provided that sound busines

Governments are keen tg”s mber of
obviousTreasons, but only§ he new
proposifion is attractiv

Businesss model e ver this
activity up to no pj to pay
for serv|ces in additi§

This in itself ig~fj ot enable the migration from analogue to digital of all broadcasts,
howeverl y

The mgre ed to a variety of incompatible platforms tied to particular TV
operatofs, a 1 does not allow for economy of scale for all parties concerngd, be it
content i broadcasters, network providers or equipment manufacturers.

After over-two years of requirementcapture—in DigiTAG (Digitai TetevisionmAction qup) and

other fora, EACEM (European Association of Consumer Electronics Manufacturers) decided
to address this situation by developing a basic specification as a minimum platform, providing
secure reception of broadcast content and associated services. This includes both free to air

as well

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

EACEM has taken into consideration all other documents and specifications that were freely
available from various bodies (NorDig Group, ANIEL, etc.) in order to develop a pan European
specification.

@%
8
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DIGITAL TERRESTRIAL TELEVISION RECEIVERS
FOR THE DVB-T SYSTEM -

Part 1: Baseline receiver specification

1 Scope

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

It concelrns:

* broddcasters, and

* recefver manufacturers.

The objgctive is to define:

* how|to provide broadcasts that are understood by all ivers to
provide good facilities to their users;

+ the |pehaviour required from receivers to wor d to be
attrgctive to consumers.

To avoifl doubt, the words “shall”, “shquld Q. \ traditional way to digtinguish

issues i ) ¢ term “shall” is also jused to

identify : other specifications that have| greater

force.

This specification does no 1§ i ications and the data broadcasfiing that

would sppport them. Suktitling e considered to be components of TV services.

Standalpne teletext se S t of t

This specification ;i i e S strial delivery of digital transmissions.

This sp ~ sseg deployment in countries that use European Latjn script

based |

2 Norm

The follpwing )yhors e documents contain provisions which, through reference in this text,

constitute’{provisions of this part of IEC 62216. For dated references, subsequent
amend ; fsi ; fcati ; —parties to
agreements based on this part of IEC 62216 are encouraged to investigate the possibility of
applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of IEC
and ISO maintain registers of currently valid International Standards.

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

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

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

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

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

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

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

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

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

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

EN 50049-1, Domestic and Similar Electronic Equipment Interconnection ements:

Periteleyision Connector

EN 50221, Common Interface Specification for Conditional Access a | Video

Broadcgsting Decoder Applications

EN 300468, Digital Video Broadcasting (DVB) - Specification ¢ rmgtion (Sl) in
DVB systems

EN 300|744, Digital Video Broadcasting (DVB) - Frami ng and
modula
EN 301 Vertical
Blankin(
ETR 28 nditional
Access
ETR 15 MPEG-
2 Syste

ETR 162, Digital Broadc
Servicel|lnformation (S]) cow

ETR 21|, Digital Videp
Service Informazms
ETS 300 231, Telsvisit
Control

ETS 30

ETS 30
Teletexq i

ETS 30
ETS 30

R206-0T1, Guidelines for Implementation and Use of the Common Interface for DVB Decoder
Applications

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

ation of
sage of

Delivery

ystem B

3 Abbreviations and symbols

BAT Bouquet Association Table
bslbf Bit string, left bit first

CA Conditional Access

DTTV Digital Terrestrial Television
DvB Digital Video Broadcast

EIT Event Information Table
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ElT ot EIT present/following

EPG Electronic Programme Guide
IDTV Integrated Digital Television
MFN Multi Frequency Network
MTBF Mean Time Between Failure
NIT Network Information Table
NVOD Near Video On Demand

PMT Program Map Table

PSI Program Specific Information
RST Running Status Table

SDT Service Description Table
SFN Single Frequency Network

SI Service Information

STB Set Top Box

TDT Time and Date Table

TOT Time Offset Table

TS Transport Stream

uimsbf ignifi t
uUTC Universal Ti i

4 Regeiver capabilitie

The list below AQive
specification.

41 F

of receiver capabilities supported |by this

+ UHHA
8 Mj
*  supq
*  supq
* suppofis,all code’rates;

+ supports all guard Iintervals;

» supports hierarchical mode by the demodulator;

* supports portability.

4.2 Conditional access

The receiver is capable of receiving free-to-air as well as pay services. In order to have the
necessary flexibility to choose a conditional access (CA) system one common interface slot

(according to EN 50221) is foreseen. In future, other means to add new CA systems might be
used such as the IEEE 1394 digital interface.

4.3 Return path

If a modem is not embedded then suitable means should be provided for connection to one
(for example RS 232) for further interactive applications (for example IPPV, ...).
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4.4 Navigator (Sl)
The navigator will 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.

4.5 Auto installation

The receiver will 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
SUbSGQL ent updatcb thereof—Seeatso 942

4.6 Teletext carried in digital streams

Support| of this feature is the responsibility of the manufacturer,
to supplort teletext for a transition period. This feature and
clause 11.

repared
Fibed in

4.7 Analogue recording/copy management

Analogye recording via the peritelevision connec

4.8 Slervices
The rec

« freelto air broadcast;
e mult

* multj-lingual subtitle
+ audip broadc<i\’>
* screen formatting
In addition, the re

« teletlext liy

4.9 Future'versioris of this specification

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

This is the case, in particular for the choice of an API, where it is currently expected that
DVB-MHP is an appropriate choice as a generally accepted API for broadly marketable
receivers.

In clause 9, the following additions are foreseen:

» Service list and logical channel number handling through the SDT as an additional
alternative to the NIT based handling.

+ CAreplacement service link behaviour (to be confirmed).

+ Description of various options available in the present specification to create different
variations of services.
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+ linkage to a software loader.

5 Video system characteristics
5.1 Introduction

This clause defines the digital video encoding standards that shall be used.
It is based on D-Book version 3.0.

5.2 Essential requirements

Broadcgst video shall be encoded according to ISO/IEC 13818-2 co
ETR 154. All receivers should be able to meet the minimum decodi
in ETR [154.

rained\accofding to
irements| set out

Only th¢ ‘25 Hz SDTV’ variant described in the ‘video’ clause R 154+ ant to this
specification.

53 Constraints and extensions

This cld

5.3.1

To redd mentary
stream |shall contain a s 3 r at an
interval[no greater than<0,5°s) ~ f gequence header shall be immediately

precedgd by a PES pa

There i3 no requifement ment indicator flag in the PES packet hg¢ader or
for the |proadcast i¢ j S alignment descriptor associated with tHe video
elemenﬂary stream i T ata’stream alignment descriptor is included for|a video
elemen y i i

5.3.2

Beyond ikements\ of ISO/IEC 13818-2 and the requirement for periodic | pictures
implied . additignal constraints are placed on the sequence of coded picture types.
Specific itiqnal constraints are placed on the number of B pictures between|| and P
pictures|. ired My the main profile of ISO/IEC 13818-2, broadcasts may use |, B, B and

dual-primeiframe types.

5.3.3 ISO/IEC 11172-2 compatibility

ETR 154 requires that video encoding shall conform to the ISO/IEC 13818-2 main profile at
main level. This requires support for ISO/IEC 11172-2 ‘D’ pictures and “constrained
parameters” video.

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

1) ETR 154 recommends but does not mandate this.
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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 6.4.3. This only
exploits a small number of the bytes that might be used. Broadcasts are not required to carry

this data.

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

+ All user data bytes enter a single buffer of size 16 bytes (the user data start code is

discarded before data is delivered to the buffer).

« All thedata defivered atone time 15 removed from the buffer no tatey th 40 mg
was|delivered.
5.3.5 Video alignment
5.3.5.1 Analogue output signal
\/ L

< /\\\
Analogye vidéo 10,5 ps min.
output

Digital vidéo
output |

p = peripds of luminance pi

The digjtal video

Figur: 1 ati i digital video and analogue video

domain |contains 720 i i 0er” line; these shall be aligned to the analogye video

output gignal as ¢

+ Atlgas i 2 e last 9 of the 720 video pixels should be replaced with a

leve

+  Optipnally) adch
suppressing further active pixels.

iohal blanking may be applied to the start and end of the activ

* 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.

+ 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 702x576 pixel area is not visible due to

CRT overscan.


https://iecnorm.com/api/?name=37c8af0e581eefe0b93f5e45d84b76b3

-16 - 62216-1 O IEC:2001(E)

6 Video display formatting

6.1 Introduction

This clause, which is based on 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:

* Provides a summary of the “applicable standards”.
* Introduces “recommendations for signalling in the video stream”.

. D f TN | £ 4 H ITH 4 H 2
eripes—viaeorormat <S1yliatitimty TALTTToIUTTS .

+ Defipes requirements for “alignment of video and graphics”.
6.2 Vlideo format

The vidpo format shall be encoded as described in ISO/IEC {
EN 300468 constrained and interpreted as described i
clarified| and extended below.

8-2 and
and as

Only th¢ ‘25 Hz SDTV’ variant described in the ‘vid
specification.

P54 is relevanit to this

6.2.1 Requirements for DVB compliance
6.2.1.1 Required format informatig
The follpwing elements mus

+ Vidego sequence hg
resojlutions of: 720

resojutions as des
+ Component i

e pixel
screen”’

window

vertical

offset is’zero as described in ETR 154

It is mandatory to include the video sequence extension in any video sequence that
includes the picture display extension (and hence Pan vectors).

+ Target background grid descriptor (ISO/IEC 13818-1), provided that the display grid is 720
x 576 as described in ETR 154.

* Video window descriptor (ISO/IEC 13818-1).

6.3 Recommendations for signalling in the video stream

Broadcasts may use any of the formats permitted by DVB (see ETR 154). This clause defines
the signalling that must be used when using these formats.
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Sequence header

The minimum video format signalling required is the video sequence header.
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 1

Table 1 — Horizontal scaling where format is signalled by the sequence header alone

6.3.2
6.3.2.1

Here the
frame (t

Source aspect ratio?

Nominal Effective
horizontal_size |“full screen”| horizontal 4:3 16:9
width size®
545 to 720 720 720 1 4/3% /\\ ]
481 to 544 544 540 4/3 1@%5\ \4?3\
353 to 480 480 480 3/2 2\ 3)2\
1 to 352 352 360 2 \ 8/ \{ )
4¢ dls 16\) display

rizo aI to f|\12/() wide
la
a) From the aspect ratio information.

b)  For example, values of horizontal_ si 0 Q are Areated as 540 when
determining the scaling factor i or a 720 pixel wide display,
i.e. 720/540 = 4/3.

ntation, i.e. the central 3/4 of the
coded picture width is scaled by the facto(‘l‘m{ i width of a 4:3 display.

Pan s:
sequence’displa sior_describes a 4:3 aspect ratio window within 16:
he positio N - controlled by the picture display extension).

D coded

6.3.2.2

% \dl Ia\y_h&{zorh/al_size thf_ecti\;eI Horizontal scaling
i\~ | 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 360c) 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) ETR 154 and DAVIC quote 363 as an example of 480 x 3/4.

Non “full screen”

Here the sequence display extension describes a window (4:3 or 16:9) that surrounds the
coded frame.
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Table 3 — Non “full screen”

62216-1 O IEC:2001(E)

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 2

as display_horizontal_size

528 > horizontal_size

480 480 3/2

352 360 2

/[

?l Scaling to make display window fill appropriate display is 720/effective horizo
b
gspect ratio information is 0011,.

6.3.3 Constraints on the use of the picture display exten

The pic
centre Horizontal offsets.

When pfovided, receivers shall use this informat
out fron i
materia

6.3.3.1 Pan vectors

The term “pan vector” i
defined
picture

ETR 154 forbid
u

“scan”) |.e. picture™dis
permittgd.

6.3.4

Receive
pictures|
are con$

» charnges are imptémented at a sequence boundary;

| size.
In other words, to fill a 4:3 display if the aspect ratio information is 0010%&\6:9 th

ion

egrm is understood to mean an ins
me centre horizontal offset.

d frame

4:3 cut-
bd if the

it is not

ance of

are not

hanges

+ verti
+ the buffer models defined by MPEG are met;

al_size and disptay_vertical_size Temain unchanged;

+ the field parity of the first displayed field of the new sequence complements that of the last

displayed field of the preceding sequence.
Specifically, this allows the following parameters to be changed:

» coded picture width (horizontal_size), and

+ coded pixel aspect ratio (aspect_ratio_information, display_horizontal_size).

6.4 Video format signalling extensions

DVB requires receivers to support 16:9 and 4:3 coded video (support for 2,21:1 is optional).
However, additional origination formats are prevalent in some countries (such as the 15:9
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format Super 16 film) and invented formats (such as 14:9) may be used to accommodate the

delivery of mixed formats to a heterogeneous receiver population.

This clause describes how these additional formats may be conveyed compatibly within the
standard DVB coded picture formats.

6.4.1

MPEG signalling

The use of the signalling methods within the MPEG video elementary stream is unchanged
from that described previously, i.e. the sequence header and the sequence display extension
parameters describe either a 16:9 or a 4:3 aspect ratio coded frame that is either one of the

full screen formats or a cropped version of one of these.

“Pan ve
“Pan vd
method

6.4.2

The EN
video, i,

6.4.3
Active f

the 16:4
nature g

Table 4

6.4.3.1

If the af
the acti

6.4.3.2

It is rec
optimiseg

DVB signalling

Active format description

Broadcaste

ea of in [
e format d&seti

300 468 component descriptor shall be appropri
e. 4:3 or 16:9 (with or without “Pan vectors”).

ctors” may be included in a broadcast that also uses the acti
ctors”, and the active format description provide alternati
5 of displaying widescreen material on a 4:3 display.

formatNdes

ormats described by the active_format description

active_format

Full frame aspect ratio

Cription.
clusive,

b of the

brtion of
ative in

fransmit

to allow

Value Meaning

4:3

16:9

0000 — 0001 [Reserved for future use

0010 Box 16:9 (top)

0011 Box 14:9 (top)
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active_format Full frame aspect ratio

Value Meaning 4:3 16:9

*0s|e@e

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)

ole

1010 16:9 (centre)

Ll
¢

1011 14:9 (ceqtre)

A N

[
(0]

1100 JReserved fo utu;};{
)

10 6:9 (with shoot &
ppotect 14:9 centre)

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

sls[elel
oo

3 |t is recommended to use the 4:3 coded frame mode to transmit 4:3 source material rather
than using a pillar box to transmit it in a 16:9 coded frame. This allows for higher horizontal
resolution on both 4:3 and 16:9 sets.
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6.4.3.3 Receiver processing
6.4.3.3.1 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 2. 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 Line 23 WSS (see 6.4.3.7) and/or peritelevision
connector pin 8. Within an integrated digital TV, the signalling is logically equivalent to WSS
but could be conveyed by other means.

PEG video
decoder

Decoder
format
conversion

Display
format
conversion

Integrated digital TV

In the 1
process
many p
integral

The ded

displayqg to acceptﬁ
6.4.3.4 wi

6.4.3.4.

Table 5 toa4:3

aspect 1
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Table 5 — Processing by STB connected to 4:3 TV

Broadcast format

STB into 4:3 display

Description of format

On-air signalling

Decoder format
conversion

Signalling to TV

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 00
1001 A (M
16:9 letter box 4:3 1010 FF NN \l%v
14:9 letter box 1011 008, \>
Full 4:3 shoot & protect 14:9 1101 \&\1 \
16:9 LB shoot & protect 14:9 1110 \ W
16:9 {with shoot & protect 4:3 1111
centre) 1
6:9 letter box (top) 0010 \\/A?/coré\? to\ier preference. See table 6
4:9 letter box (top) \e@\ \ cé\a)\/ )]V 0001 | 1pv
>16:9 letter box AO10\O\ ccoMto user preference. See table 7
16:9 (I’O&Q Aéording to user preference. See table 6
4:3 pillar box o 1\3{1\ \> ¢co | 0001 | 1hv
16:9 N \1\{10 According to user preference. See table 6
14:9 pillar box L 11 cco? 0001 1PV
4:3 8 shoot &protsct :9 o1 cco 0001 1bv
Full 16:9 shoot & pr((\z\g\ 1110 According to user preference. See tablp 6b)
Full 16:9 shoot (pr \4 3 1111 According to user preference. See tabje 6
3 Or 14:9 letter ailaple’
A 14:9 etfer m&wletter box in this case.

Where { atvcode is a reserved value, or the active_format code is absent, the
behavio tive_format code was 1000.
6.4.3.4.2 ying—16:9

4 user preferences for presentation of widescreen material are defined in table 6. 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 6 — User options for displaying 16:9 on 4:3

Selected Mode

Decoder format
conversion

WSS codes for
aspect ratio

Peritelevision
connector Pin 8

16:9 Letter Box 16:9 LB 1101
14:9 Letter Box 14:9 LB 1000 12V
Centre Cut-Out CCO 0001
Use TV’s feature FF 1110 6V

User preferences for displaying >16:9

4 user ;Lreferences for presentation of “cinemascope” material (>16:9)

In the fi
the fou
display.
to forma

Selected mode

Decoder format
conversion

WSS co sp\s\}eritelevision
t|o onnector pin 8

16:9 letter box

"\\Ioﬁ (169 @e

14:9 letter box 14:9 L\B\ 110\1\(16 B ce tre) 12V
Centre cut-out Ccf 1})% (1\$\9 LB centre
N
Use TV's feature FF\ \ 1107 6V

baMor onds to the number of active lines in
ral being processed.

te the active area being less than full frame for

6.4.3.4.
FF

LB

CCO

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

table 7.

igplay. In

>a 16:9
fessing)

6.4.3.4.5

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 9), this signalling is provided to ensure correct behaviour if the video is
recorded and then subsequently displayed on a TV that supports WSS.

6.4.3.5

STB with 16:9 display

Table 8 shows the response of a set top box to all broadcast format when connected to a 16:9
aspect ratio display.
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Table 8 — 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 ;
Pin 8
16:9 letter box (top) 0010 0010
14:9 letter box (top) 0011 0100
>16:9 letter box 0100 1011
43 7000 000
1001

16:9 letter box 43 1010 Fr N\ Y

14:9 letter box 1011 10%@\

Fulll4:3 shoot & protect 14:9 1101 \e\\w\ >

16:9 lefter box shoot & protect 14:9 1110 Qx 01

16:9 (wifh shoot & protect 4:3 centre) 1111 /\ W
16:9 0010 u D4

14:9 pillar box 0% G >

>16:9 letter box < ogm\o V o

16:9

4:3 pillar box ool LM cso 0001 1bv
16:9 N /\ o™ > FF 1110 qv
\ 1011 y

14:9 pillar box N
4:3 pilllar box shoot & prcitem 110 cco 0111 1hv

Full [16:9 shootc& pratecp14:9 N\ 110 FF 1110 qv

Full|16:9 shoot & pgo{&Qm\ 1111

6.4.3.6

The reslponse\of anxtegrat ould be
equivalsg \

6.4.3.7

It is rdcommended to insert WSS according to ETS 300 294/ITU-R BT.1119-2 1nto the
analog output biglldi.

6.4.3.7.1 Aspect ratio bits

The aspect ratio bits shall be set according to the previous clauses, with the following
meaning (reproduced from ETS 300 294/ITU-R BT.1119-2).
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Table 9 — 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 /\& ) C
3 This bit ordering follows the ETS specification (i.e. bsibf). The IT
specification writes the bits d;-dy. The specifications are jdentical as\in
both cases the transmission order is dj to ds. {fé\

6.4.3.7.2 Other WSS bits

The nom-aspect ratio bits in the WSS signal (bits by.. itional informfation. If
WSS information is broadcast according to EN ‘ he values bits [bs...bq3
from the broadcast signal can be c d fr f no such information is
broadcqgst, the receiver shall set these\bits

Table 10 —/Values f

WSS bit(s) ( Value \ \) > Comment
AT \
by, [film moc{é\ Yo No 'rw\fu.rm\ati911 regarding field paring is available
bg cokqur c%ing 0 Méupn Adaptive Colour Plus
bg ﬁe\lp/e} & 0 Nghe’(per signal present
b, res/e\@d \0/\
by | stbtithes within\ | N/1_/[Set to 1 if DVB Sl teletext descriptor with
teletext teletext_type=0x02 present
bg, suwg ode / 00 If no DVB subtitling is inserted
b10 10/01 If DVB subtitling is inserted, the receiver can deduce
\\ whether this subtitling information is placed in the active
video part (WSS — see 11.4.2) and/or in the black bar
part, and set these bits accordingly
bt surround sound 0/1 Deduce from DVB SI component descriptor (and MPEG
btlualll_typv)
by, |copyright ?7??
information
b13

6.4.3.7.3 Additional temporal specification for WSS outputs
If WSS is inserted,

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

+ the same WSS status bits shall be transmitted in each subsequent frame until the video
format changes.
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6.5 Recommendations for ISO/IEC 13818-1 signalling

:2001(E)

As described in ETR 154 the target background grid descriptor and video window descriptor
may be used within broadcasts to position the video output within a 720 x 576 display grid.

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

6.6 Alignment of video and graphics

6.6.1 Video with graphics

centring
lines of

If the re
video d
pixels.

6.6.2

For som
the use
figure 2

Since the insertion of gr i 2 subtitles) is performed after this block,
choice Will influ \ ¢s relative to the video signal, as made 3
by the fpllowing e

Considq aterial with subtitles (top row in the figure) and three
one wit y i 3 sets. The viewer with the 16:9 set sees the enti
frame ( gure). The first 4:3 viewer has selected the “centre
mode ( e second 4:3 viewer has selected the “letterbox” mg

to even

it of the
ce after

t of the
5. Also,
b active

t of the

ie video

able 5),
sion” in

such a
pparent

iewers,
e video
cut out”
de (the

Hifferent

Broadcasters shall be aware of this uncertainty.
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Broadcast subtitles

Subtitles go here

8

Subtitles go here

CCO

7 Audio system characteristics

71

shall be

All aud
constrai

7.21

These r
listed b

4:3 regeiver, >& )<

4:3 regeiver,
genergte LB

This cIJuse, based on D-B

troduction

* primjary,and othe

* audie-e

4 X

Subtitles go here

e digital audio encoding standards that

13818-3

b, those

» audio description (for the visually impaired);

+ clean dialogue (for the hearing impaired).

7.2.2

Synchronisation

The A/V synchronisation in radiated signals shall be according to ITU-R BT.1359-1.

Receivers are recommended not to introduce more than +5 ms relative delay between the
video and any audio component (relative to the times indicated by their respective PTSs).

NOTE Set top boxes are not required to accommodate any additional relative delay introduced by the TV that
presents the signal to the user.
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Where additional independent audio components are decoded from the same service (for
example normal programme audio and audio description or normal programme and clean
commentary) receivers should not introduce more than +5 ms of relative delay between the
audio components.

7.2.3 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.

7.3 Clonstraints and extensions
7.3.1 Surround sound
7.31.1 Digitally coded

service
e makers. The
ice is diven in

Surround sound may optionally be provided as a digi
component, thereby giving freedom of artistic exploitation
allocatign of channels, particularly for a 5.1 digj
ITU-R BS.775-1.

7.3.1.2 Surround sound

Multichd 5 audio
stereo S i , using surround sound dgcoders.
Provisio i

7.4 Audio description

7.41 Background

Audio cescripti@
provide$ a spokende

NOTE P

primarily provided for the visual impaired. It
component of a service.

terrestrial

The aufi ) : normal
progran i i lause specifies the coding of this audio stream and provides
backgrg j

7.4.2

Receivers—are tecommended to provide at teastone methodto detiver audio description to
viewers.

The preferred method is to provide two audio decoders, as illustrated in figure 4. These could
be implemented on a module connected via the common interface.

7.4.3 Signalling

This clause is principally concerned with the signalling used to implement the programme
provider control of programme volume. Other controls, and the method for presentation of the
“described” and/or “standard” sound outputs are addressed for information below.
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7.4.3.1

Level control

Three contributions to the “described” output sound level can be identified. These are
illustrated in Figure 4.

Decoded
audio
description

Decoded

User control of
description volume

= D3

R,
| P
X

N
L

/

normet
programnmie
stergo

7.4.3.2

A

\
| RN (X
PN A )N

Programme provider User control of
control of programme overall volume
volume

Signalli
horizon%l position within

placed

7.4.3.3

Audio d

their PHS _

packet header.

Table11 — Audio description descriptor

e audio description descriptor defined in tah

referred
is often

le 11 in

Value Data Comment

AD_dWr 04

reserved 1111 4 bslbf

AD descriptor_l ength 1000 4 bslbf

AD_text_tag 0x4454474144 40 bslbf 6 byte string

AD_revi si on_t ag 0x01 8 bslbf

AD fade_byte oxYY 8 bslbf FADE byte

AD_pan_byte oxYY 8 bslbf PAN byte

reserved OxFFFFFFFFFFFFF |56 bslbf

F

}

7.4.3.3.1

AD_descriptor_length

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

The tag is a 5 character string of ASCII characters as a simple and unambiguous m
distinguishing this from any other PES_private_data.

eans of

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

backwafds compatible with this specification, i.e. the syntax and semanfics

the fhde and

pan byte fields will be identical but additionally some of the reserved ised for
new sighalling.

Receivdrs recognising the main text tag but an earlier revig should
decode [the stream based on the fields of the descriptor that it & , ] ighore
any addijitional parameters.

7.4.3.3.4 AD_fade_byte

The fade byte takes values between 0x00, rep jramme
sound, and OxFF, representing no noryr

Over thHe range 0x00 to OxFE one | step of
approximately 0,3 dB giving a range df jramme
sound.

7.4.3.3.9 AD_pan_byte

The pan byte takes v h of the
audio descriptid{:?n 1°) step
clockwige looking

7.4.3.3.

The remaining tes > private_data field are set to OxFF and reserved for futlire use.
7.4.3.4

When in \ € I syntax
will be gs<shown in table 12.
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Table 12 - lllustration of PES packet header

Syntax Value Data Comment
Packet _start_code_prefix 0x000001 24 bslbf
stream.id oxYY 8 uimsbf Actually ‘1102222’
PES packet _| ength oxYYYY 16 uimsbf As appropriate
'10° 10 2 bslbf
PES_scranbl i ng_control YY 2 bslbf As appropriate
PES priority Y 1 bslbf
dat a_al i gnnment _i ndi cat or Y 1 bslbf
copyri ght Y 1 bslbf
origi mpal _or_copy Y 1 bslbf
PTS_DfS_fl ags 10 2 bslb PTS\predent
ESCR {1 ag 0
ES rafe_fl ag Y As\app pr%te
DSM t i ck_node_fl ag 0
addi tifonal _copy_info_flag 0
PES CRC flag Y Q >As approprlate
PES_extension_fl ag 1
PES_he¢ader _data_l ength oxYY 8 As appropr|ate
' 0010 001 bsIbf
PTS[ 32. . 30] G éslbf As appropr|ate
"1 1 1 bslbf
PTS[ 29. . 15] 15 bslbf As appropr|ate
"1 1 1 bslbf
PTS[ 14. . 0] 15 bslbf As appropr|ate
"1 1 bslbf
if (Ep_rate_flag =
if (PES_CRC flag =
PES pfi vat e_I 39 > 1 bslbf
pack_lheader _fi®ld ) 0 1 bslbf
progr ¢am packet 0 1 bslbf
P- STD| buf f er _f 0 1 bslbf
reser 111 3 bslbf
PES e 0 1 bslbf
AD de
resg 1111 4 bslbf
AD _d Qr _ 1000 4 bslbf In version
AD _tlext, ‘t-ag 0x4454474144 40 bslbf 6 byte string
AD rlevision tag 0x01 8 bslbf
AD fade_byte oxYY 8 bslbf FADE byte
AD pan_byte oxYY 8 bslbf PAN byte
reserved OXFFFFFFFFFFFFFF |56 bslbf
}
for (i=0; i<Nl; i++) {
stuffing_byte If required
}
/1 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

0x00
/ Centre \

0xEB 0x15
(front) LEFT RIGHT (front)
\
110°
0xCO0 T ‘ ~ 0x40
(rear) LEFT . .RIGHT (re
oxB2 /x4
///

0x80 /01

Figure 5 — Mapping ¢ ound presentation

7.4.4 Constraints on 2

The audio description . it phall be
encoded as a mo

7.4.5 Impleme:

7.4.5.1

Unless [signalli i 8 audio description stream indicates otherwise, the| normal

progran

Receiv
descripfli

¥€ pan information, but if they do so they must position the audio
ie. as if pan byte = 0x00).

7.4.5.2 ' —Fime-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.

7.4.5.2.1 Error resilience (informative)

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.
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7.4.5.2.2 Attack and decay (informative)

Values for “fade” will be transmitted 5 to 10 times per second. This allows the service provider
to signal gradual changes of “fade”. Receivers should not implement any additional time

constants.

7.4.5.3 Approximation of pan and fade (informative)

7.4.5.3.1 Pan

Receivers may ignore pan information completely. See 7.4.5.1.

7.4.5.3.2—Fade

progranjme audio with audio description when fade is non-zero. Thjg g
and normal programme audio to be decoded with a single audio detodey.

the preferred implementation.

7.4.5.4

In certa
audio a
the listg
desirabl

7.4.5.5

The apq
or adde

providetfs.
Figure g illustrates\an
between the no

Equalisation of delays (informative)

Nof

Descri

Switched normal/
description audio

IEC 2262/01

Figure 6 — The “cold-cut” approach

jramme
eceiver,
rs. It is

receiver
service

witched

Figures 7 and 8 illustrate a number of alternative approaches where a single decoder in an
ancillary decoder module augments the normal decoder in the receiver.

Normal — = g‘e%rg:jaelr

Full TS
Receiver

> Normal audio

Description
= decoder

Mixed normal/
description audio

Ancillary decoder

in Cl module

IEC 2263/01

Figure 7 — Generic single external decoder approach
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4|>| Normal audio
Receiver M Description audio

Phono connection
Normal audio

Mixed audio

Receiver

Phono connection

A\

Figure 8 — Possible single external decoder a

IEC 2264/01

7.5 udio only services

It is redommended that if a service only contains an“aud 2 i should

NOTE Hpwever, receivers in “radio mode” may,have no f \ON of B may not
be preserfted to the user.

7.6 Sl signalling

ription stream shall be distinguished
the 1ISO_639 language_descrjptor for
_type field shall be 0x00 (undefined). In the
ioh, the value of the audio_type field [shall be

normal
ISO_63
0x03 (vi

at shall

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

8.2.11 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
the with the buffer models defined for them in ISO/IEC 13818-1, ISO/IEC 13818-2,
ISO/IEC 13818-3 etc.

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
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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 receivers shall be able to meet the minimum demultiplexing requirements set out in
ETR 154.

8.2.2.1 Data rates

A receiver should be able to demultiplex ISO/IEC 13818-1 transport streams with data rates of
at least 58 Mbit/s.

NOTE While the theoretical maximum payload supported by the DVB terrestrial s icati 7 Mbit/s,
receivers|may include the capability to accept transport streams which have higher r R

8.2.2.2 Errors

Receivdrs shall implement a suitable error concealment echapism on
receipt ¢f transport packet errors.

8.2.2.3 PID filters

Receivdrs shall be able to demultiple brder to
receive jany single service.

8.2.2.4 Section filters

Receivers shall be able to/ i neous section filters, each applying a
filter sp ' ection, where each bit in the|filter is
individu i all 32 section filters to each section

8.2.25

The throughput of eg& amfiker’shall be at least 5 Mbps (peak burst rate mpasured
over 1n

8.2.2.6

The recgi sl appropriately to the DVB use of the transport scrambling control

bits defi

8.3 Clon’straints 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

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.
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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 Service and program specific information

9.1 Introduction

This edition of specification addresses navigation and selection of traditional TV services and
their traditional ancillary components (teletext and subtitles). Future and more specialist
technold)gies such as data broadcasting and interactive applications are not considerefd in this
edition.| This specification considers broadcasts intended for statiodary reception| the Sl
supporting mobile reception is not considered in this edition.

This clause covers the following topics:

+ Sl &|PSI specification.

Summarises the requirements on the signalling transmitted c ; gnd how
the feceiver should respond.

* Recegiver functions.

Des¢ribes the essential features
acce

¢ffective

» Establishing and maintaining the network co
Describg
— fjrst connecting to
— the characterist
» Userinterface

ProVides rec e
preslent to users 4

ation to

9.1.1

Adherer
on the
use ETH

P11 and
for its

9.1.2 General recéiver requirements

9.1.2.1 Mandatory signalling
Certain of the S| and PSI are designated as “mandatory to understand”. 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 don’t “understand”. The objective of this
policy is to enable receivers to continue operating under signals from future versions of this

specification or where signals compatible with a version of this specification are extended in a
compatible private way.

In particular:

* Receivers shall skip unrecognised descriptors
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* Rec

eivers shall skip unrecognised user or private fields in public descriptors

* Receivers shall skip any unexpected additional payload in decriptors 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).

9.1.3

9.1.3.1

General broadcaster requirements

PSI information

PSI information is critical to the correct decoding of transport streams. Therefore broad-
casters shall follow the rules on how to use PSI information strictly in accordance with this

specific

9.1.3.2

Sl inforJnation is intended to be presented to the user (for example

descrip

network| information). This specification defines rules on

ation.

Sl information

ion), or assist in automating the user interface (for exam

§ event
ion and
present

informafion to the user while leaving a substantial individual
manufagturers to define their implementation.

Broadcgsters should provide meaningful Sl informatig ’ 2 user interface of a
receivel can function properly in the eyes of theeRd that all
descripfors used should contain mea h in the

5 on S| information being in
accordance with this specification. This implh ific Sl information sh

buld be
consistgnt and correct so as not to corifuse th rules to
this extg¢nt have been indicated as brodca%
9.1.3.3 DVB compliance
Service$ with the
approprjate DV by the
inclusiop of the
NOTE R pdcasters
observe t receivers
and can b
9.1.3.4
The def S " is applied to certain elements of the broadcast. The expectation is
that thepe etemeéents only change infrequently, for example when new services are intfoduced

(for exa

mplethanges are annual rather than daily events).

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.

frequently it will not be helpful to the user.

If this happens very
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914 Notation
Table 13 — Key to symbols

Specification applies to

Meaning
Broadcast Receiver

Mandatory to broadcast — this shall be present in all broadcasts M
Mandatory to understand — receivers are required to understand and act on this item m
Conditional to broadcast — this shall be present if certain criteria are met (for example, 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 to users. It is
preferable for broadcasts to include this. However receivers shall be able to work
correctly yithout this information
Optional fo broadcast — this item is allowed in broadcasts and has a defined meaning® (0)
However,|receivers shall be able to work correctly without it
Undefineq to broadcast — this item is allowed in broadcasts but has no defineg’u U
within thig specification. Receivers should ignore this information unless they\are
designed |with information from other specifications that define its use N N
Forbidden to broadcast — this item is not allowed in broadcasts as it USN \)F
confusion|to receivers that conform to this specification /FU-QK
9.2 Sl & PSI Specification G
9.2.1 Summary
9.2.1.1 Minimum broadcast profilg
Table 14 summarises the % commonly defined tables in |the PSI
and Sl pf every broadca aime-netwgrk. The subsequent subclauses|provide

more ddqtail.

6 urmamary of required tables
( \/W Actual Other
A\

Program %so\s@m{n t}bke\/ M m N/A
Progéwa\p\tab\e M m N/A
ditiona| acoess Yable c N/A

endional aRes

Wwfwn thble (see 9.2.1.1.2) M m 0

BouMsoc\l\%ﬁon table U U
Service deMon table M m M m
EVUIIt ;IIfUIIIIGt;UII tqb:c }JIUDCIItI’fU”UVV;IIU (DUU 92.1.1.1) IIV‘: LLL IIV‘: LLL

Event information table schedule (0] (0]
Time and date table M m N/A
Time offset table R'm N/A
Running status table U N/A

9.2.1.1.1 EIT

Provision of EIT information is mandatory for all services where
following_flag is set to “1”.

the EIT_present_
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9.2.1.1.2 NIT

other

In certain environments transmission of NIT,,.. may be more valuable than others. For
example, where MFN cells overlap with 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.

9.2.2 Program association table
9.2.2.1 Minimum broadcast profile

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

9.2.2.2 Minimum receiver functionality

Receivdrs shall respond to this table to meet the requirements/0 13848-1 and
ETR 154.

9.2.2.2.1 Dynamic signalling

The PAT as described in ISO/IEC 13818-1 is a dypami such it may|change
frequengly. The receiver shall correctly reflect these ghanges:

It may ot always be possible for receiyers to rg slyMo such changes. However,
the durttion and magnitude of any d ' norse than that expegrienced
when the user changes service.

9.2.3 Program map table
9.2.3.1 Minimum brod

This taple shall be in each transport stream to meet the

requirements of JSOMNEC™ 381€ 8 R 154. It shall carry descriptors to meet the
requirements of @. 4.,EN 300 468 and ETR 211.

(\ \ Tag Status
<Cbn€i\ﬁQnaJ\a&ss\@scri tor 0x09

iyate data spesifierdescriptor Ox5F
Pree Mot

Table 16 — Elementary streams 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
DVB Subtitles Subtitling descriptor 0x59 Cm
Teletext Teletext descriptor 0x56 Cm

9.2.3.1.1 Stream identifier descriptor

Stream identifier descriptors shall be added in at least the minimum cases specified by
ETR 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. 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’ shall be used to designate normal program audio.

9.2.3.1.

Hry
CITpLul

This descriptor shall be provided for any DVB subtitle components (see cla 1 s use is

as defined in EN 300 468.

9.2.3.1. Teletext descriptor/VBI data descriptor

One of fhese descriptors shall be provided for any teletext/¥
Its use iis as defined in EN 300 468, ETR 211.

(see clause 11).

9.2.3.1.6 Download signalling

Downlogd signalling specific to the n dcast ID descriptor,|may be

includeq in the PMT. This specificatio ig signalling. However| broad-
casters |are required to ensure that it iss a ith other signalling. Réceivers
should not respond to such signalling unles int d for them. See annex C.

9.2.3.2
In addit

9.2.3.2.

If a vidg e ers shall start presenting it on selection of the [service.
If therel|i ponent present the receiver shall provide the usgr with a
method

9.2.3.2.

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

If there 1S more than one audio component present, the receiver shall attempt to present the
stream(s) that best meet the users 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. For example,
multiple audio components with the same stream type, language and audio_type.
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The receiver behaviour 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.

9.24 Conditional access table

9.2.4.1 Minimum broadcast profile

This taljle shall be included when one or more components of thé nspert streat is CA
controll¢d to meet the requirements of ISO/IEC 13818-1.

9.2.4.2 Minimum receiver functionality

This dafa is CA system specific and therefore outside the ication

9.2.5 Network information table

9.2.5.1 Minimum broadcast profife

This taljle shall be included to meet the IEC 13818-1, EN 300 4
ETR 21[l. In particular, description streams in the ‘actual’ net
mandat ansport stream.

The NIT| shall carry descrip erequireiments of EN 300 468 and ETR 211.
9.2.5.1.1 Qua:‘ sta

All of the informa i isguasi, static (see 9.1.3). Changes in this inform

typically associated network, for example, the introduction of n

transmifters or ne

The senvi
streams|.

168 and
work is

ion are
w relay

ansport
5t. Such

Table 17 — Network descriptors (first loop)

Descriptor Tag Status
Actual Other
Network name descriptor 0x40 M m M m
Multilingual network name descriptor 0x5B Om Om
Linkage descriptor 0x4A
Private data specifier descriptor Ox5F
Eacem stream identifier descriptor 0x86 R O

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
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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 Si
information is provided on the referenced multiplex.

Linkage descriptors with other type values are undefined in this location.

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 specification. Transmission of this descriptor is recommended
(when conforming to this specification) because the receiver can “behave in a more reliable
way” when this descriptor is seen in incoming streams.

NOTE Fpr example, when presenting extended event information, receivers can rely pn the“semantfc defined
under 9.2|8 that extended information complements the information in the short event d i

9.2.5.1.2.3 Download signalling

Downlogd signalling specific to the network, such as a linkage\descr incjuded in
the NITl. This specification does not address this sign . ers are
required to ensure that it is not easily confused with othe S|g alling. i buld not
respond to such signalling unless it is intended for the

9.2.51.3 Transport stream descriptors (sec

Descriptor ek% Tag Status
(\ Actual Other

Terrestrial delivq(y s§\tem\d&ascriptor V 0x5A M M

Frequency list dfesﬁs@@{ \ 0x62 R R

Service Eé}e)scn tor 2 0x41 M M

Private da}é/s(p&@ws@sc\rm{or/\ > 9.2.11.1 OX5F c c

Logical cQ/{n\EI\Qes}NQt(}\ > 9.2.11.2.2 0x83 (@) O
9.2.5.1.3. e of Sl
The NIT i of the transport streams and services in the actual network [i.e. the

network

There i$ \nO - requirement to cross-carry information about other networks. However,| if such

H + H HP | ++ ™S H lat
informatiofts—carried—itshattbe comprete:

9.2.5.1.3.2 Frequency list descriptor

This descriptor should be included for terrestrial delivery systems where the same transport
stream is transmitted on more than one frequency.

Where included, it shall provide a complete list of alternative frequencies and shall be
structured as recommended by ETR 211.

9.2.5.1.3.3 Logical channel descriptor

This descriptor may optionally be included in broadcasts to provide a default channel number
label for services. See 9.2.11.2.2.
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9.2.5.2 Minimum receiver functionality

See 9.4.

9.2.5.21 Linkage descriptor

Receivers are not required to take advantage of linkage descriptors.

9.2.6 Bouquet association table

No additional semantics are defined 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 tab
shall ca

9.2.7.1.

Much of
typically
serviceg.

The foll

+ sery
+  mulf
» pref

The running sta
linkage descriptor oktyp

¢ 19 — Service descriptors

t_quasi static and may change frequently. A
acement service) are not quasi static.

N
\ \ % Status
] Descxiptor See also Tag

\ Actual Other
CA identifier dégcriptor 0x53 C C
Service descriptor 9.5.1.1 0x48 M m M m
MOttinguat Service descriptor g5 11 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 O O
Linkage descriptor 0x4A O O
Preferred name list descriptor 9.2.11.2.3 0x84 O (@]

The requirements below are in addition to those listed in EN 300 468 and ETR 211.

9.2.7.1.2 Cross carriage of Sl

he SDT

tion are
of new

so, any

The SDT4ctyal @and SDTqther shall list all of the services for all of the transport streams of the

actual network.
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The description of a service in the SDTgher Of other transport streams shall be identical to the
description of that service in the SDT ¢ty 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.
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.

9.2.71.4 Linkage descriptor

Where the network provides one or more services which are not always in~the “rinning”1
state, bfoadcasters can optionally include a linkage descriptor of type ervice cement
service) for those services, to identify a service that can be presented\i bcts this

service pt a time when the it is labelled as “not running”.
Linkage| descriptors with other type values are undefined in this

Broadcgsters should be aware of some of the consequUence eNpréscribed feceiver
behaviour for this service replacement linkage deg 6.1) when uding this

+ if th¢ replacement service is in a muJtig t i the receiver’s location.

*+ whep the replacement service is “
desgriptor accompanyingithis

ctive of a potential service|linkage

, the receiver will switch back immediately
ed to broadcast audio-visual signalgd on the
)anner that this switchback is perceived |ogically

When the original servj
to this priginal service.

original |and replaceme
by and is compr' |

In case placement service are in different multiplexes, apd when
the SDT information of the original service is not cross-carried jinto the
multiple vice, this automatic switch-back will not occur, as the feceiver

cannot

Broadcd : to prevent cyclic loops of non-running services with |linkage

9.2.7.1.

NVoD reference descriptor and time shifted service descriptor are not supported in this
specification. Each component of an NVoD service can however be described as a normal
service.

NOTE The reasons for this deprecation are:

« that the NVoD use of DVB Sl is not backwards compatible with traditional SI;

« it requires further technical precision to ensure interoperability;

* NVoD is generally uneconomic in the bandwidth constrained terrestrial environment.

1 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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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 specification does not address this signalling. H
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 annex C.

9.2.7.2

See 9.4

Minimum receiver functionality

9.2.7.2.1 Service types

Receivelrs should only list a service in their service selection interfaces

a type t

NOTE U
by the re
firmware

Receivdrs are required to support at least the following se

t
t

Support

9.2.8
9.2.8.1

This tah
shall ca

ere the sery
nat the receiver is able to present to the user.

sers may be confused or frustrated if the receiver presents for selection

ceiver (such as future interactive services) or are not intended
ipdate broadcasts).

ype = 0x01, digital television service
ype = 0x02, digital radio sound service

for other service types (for e etvice) is optional.

Event information table

le shall be includ apts of EN 300 468 and ETR 211.
rry descriptors i ents of/EN 300 468 and ETR 211.

owever,

ice is of

ecodable
receiver

[he EIT

\’/> Status

escriptor See also Tag Pres:’?rt‘léollo Schedulea)
/\ S Act | Oth | Act | Oth
sW%\de\sQW 9.5.1.1 0x4D Mm [ Mm | M M
extendewt &scriptor 0x4E (0] (e} (e} (0]
component descriptor 9.5.1.1 0x50 M M (0] (0]
CA identifier descriptor 0x53 C C C C
content descriptor 0x54 R R R R
multi lingual component descriptor 9.5.1.1 0x5E (0] (0] (0] (0]
parental rating descriptor 0x55 O O (6] (6]
time shifted event descriptor 0x4F F F F F
private data specifier descriptor 9.2.11.1 0x5F C C C C
PDC descriptor B.2 0x69 C C C C
Preferred name identifier descriptor 9.2.11.2.4 0x85 (0] (0] (0] (0]

2 |t is optional for broadcasts to include EIT schedule information. However, if EIT schedule

information is present, then it shall be as specified here.

The requirements below are in addition to those listed in EN 300 468 and ETR 211.
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9.2.8.1.1 Cross carriage of Si

All broadcasts shall carry ElTpresent @and ElTfoiiowing information for ALL services in the actual
network.

The description of an event in the ElTpresent and ElTfoji0wing Of other transport streams shall
be identical to the description of that event in the ElTyresent and ElTgojiowing in the transport
stream that carries the event.

Cross carriage of schedule information between transport streams is optional.

9.2.8.1.2 Present/following

For all $ervices where EIT_present_following flag is set to “1” broad ide EIT
present|following information on all transport streams of the same tran k.
9.2.8.1.38 Schedule

The brpadcasting of schedule information S by this
specification. The only requirement currently placed on schedule ' } tludes a
short eyent descriptor conforming to the same rule § I in the
present{following information.

9.2.8.1.4 Time shifted events

Time sh h NVoD
service

9.2.8.1.

The CA e set of
CA syst

9.2.8.1.

This reo

9.2.8.1.

This ogti ropriate
applicah

9.2.8.1.]3 Short®vent descriptor

The short event descriptor provides the basic description of the event that can be presented
to users. The information in this descriptor should be self contained to accommodate
receivers that only show this information and not any of the possible extended event
information.

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 The receiver treatment of this itemised information is not defined. Receivers may not have a method to
display 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 3984 bytes to be transmitted.
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The information in the text _char part of the descriptor should complement that in the short
event descriptor.

NOTE The information should make sense whether the receiver presents a display where the text_char follows
the short event description 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 |nr\|||r’||ng PDC data r\nnfnrmlng to ETS 300 231 is one-cfthe components

of the sgrvice then all provided EIT sections (present, following and schegdule) shalhinclude a
PDC depcriptor.

See alsp items d) and e) under clause 9.6.2.

9.2.8.2 Minimum receiver functionality

See 9.5|and 9.3.3.

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 thexeg nents of EN 300 468 and ETR 411. The

value off time described by the TDT wh

Additiorjally it is recom ce with

EN 300468 and ETR

\Qg\\uyg Tag Status

Local time ffs\\hﬁcr}\ \/ 0x58 M m

ne Me local time offset descriptors. These shall provide the local
the\countries where the service is intended to be received.

The TO
time offg

The 90(Q series c
descripl]or.

NOTE This exclusion is for the following reasons:

codes registered in ETR 162 shall not be used in the local time offset

* The 900 code for Scandinavia covers more than one time zone;

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

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

9.2.9.2 Minimum receiver functionality

The receiver shall maintain a clock based on the time signalled in the TDT. This shall be used
for time based functions such as the presenting event running times.

The receiver shall provide a method for the user to enter the local offset from UTC to enable
correct receiver operation in areas where broadcasts don’t include the TOT.
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If the receiver is intended for sale into countries in different time zones, it should provide a
method for configuring the country of installation so that the TOT (when available) can be

used.

Where a country spans more than one time zone, the receiver shall provide a method for

configuring the country and region of installation.

9.2.10 Running status table

No additional semantics are defined 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 are present in a broadcast, a pfivate 0 scriptor
(EN 30(Q 468) shall be present to identify the definer of the pri te de mantics
of the sg¢ope of the private data specifier descriptor are as i
The priyate data specifier value [TBD] is register ate data
defined |by this specification. Table 22 lists this v defined
within itg scope.
Table 22 - Private Skrec is specification
Organigation/ PDSD &Qat Sl fw Value Type
specifitation /\ Q&
ENem stre}{\d{ntmer d%s/crlptor 0x86 Descriptor fag
icahchaqnel descripto 0x83 Descript
EACEM Ox 00628 \({glca&%e\i{scrlp or X escriptor fag
@ greﬁqed\»{m list’"descriptor 0x84 Descriptor fag
/\ P&r@\na& identifier descriptor 0x85 Descriptor fag
Broadcd Icludexgther private data specifier descriptors to introduce other| private
data.
9.2.11.2 V3 escriptors
This cla ihes private descriptors recognised by this specification.
9.2.11.I1 Eacem stream identifier descriptor

The eacem_stream_identifier_descriptor is a descriptor defined for use in the first loop of the

NIT, it identifies a network which conforms completely with this specification.

Table 23 — Syntax of the eacem stream identifier descriptor

Syntax No. of bits Type
eacem stream.identifier_descriptor () {
descriptor_tag 8 uimsbf
descriptor_|l ength 8 uimsbf
versi on_byte 8 uimsbf
}
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9.2.11.21.1 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.

9.2.11.21.3 version_byte

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

9.2.11.2.2 Logical channel descriptor

The loglical channel descriptor provides a default channel numbe k i ?s. This
information is quasi-static. The logical channel descriptor may ge ins ~ i second
descriptor loop of the NIT. The logical channel number s N e same

network] id (except when its value is zero) but may be<ge-use i iants of a
service |normally under different network_ids. Hence i thin the
original|network. The logical channel number does/not_tak Ce type.
See 9.4/4.
Table 24 — Syntakx o he@/i% c
SyntaX/x No. of bits Type
| ogi cal _channel _descri pt on({ Q \)
descri pt or < 8 uimsbf
8 uimsbf
16 uimsbf
1 bslbf
5 bslbf
10 uimsbf
S

N
9.2.11.2.21 criptor_tag

This shall\be assigned to be 0x83

9.2.11.2.2.2 service_id
This is a 16-bit field which serves as a label to identify this service from any other service

within the network. The service_id is the same as the program_number in the corresponding
program_map_section. Services shall be included irrespective of their running status.

9.2.11.2.2.3 reserved

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

9.2.11.2.2.4 visible_service_flag

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

navigation modes. However,

services (for example, by direct entry of the logical channel number).

See also0 9.4.4.2.

9.2.11.2.2.5

logical_channel_number

the receiver should provide a mechanism to access these

This is a 10-bit field which indicates the broadcaster preference for ordering services. Its use
is defined in table 25:

See alsp 9.4.4.2. G

For easg of use, it is recommended not\o use al. channel ndmbers greater than 9
possiblg.

9.2.11.2.3 Preferred n

The preferred name li alternative names, and name ide

for the

inserted

Table 25 — Logical channel number

logical_channel_number

Description

4
o

0 Service not suitable for selection by th@sér\\
1-999 logical_channel_number /\ \ \ \
1000 — 1023 rfu

2 For example, the value zero may be used for data services IyWethon
from interactive applications or for firmware download s€rvic

service. This i he preferred name list descriptor

e preferred name list descriptor

D where

ntifiers,
may be

No. of bits Type
8 uimsbf
8 uimsbf
I SO 639_I anguage_code 24 bslbf
nanme_count 8 uimsbt
for (j=0; j<N j++){
nane_i d 8 uimsbf
name_| engt h 8 uimsbf
for (j=0; j<N j++){
char 8 uimsbf
}
}
}
}
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9.2.11.2.3.1 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.

If prefefred names are provided in more than one language, then the s
provided and the set of name identifiers shall be the same in

shall be

No mor¢ than 5 preferred names shall be defined for each servi

9.2.11.2.

This 8 bt integer provides an identifier for the preferrg

The sdrvice name provided by the servic
name_descriptor are assigned the ideéntifier
greater than 0.

9.2.11.2.

This 8 hjit integer specifieg

9.2.11.2.3.6 char
This is pn 8 bit
text is cpded as in\thg’s

9.2.11.2.

The pre
service
absence
and the

3.5 name_length

3.4 name_id

har field.

by setting the name identifier to 0 (zero).

r specify a preferred name for the serv

escriptor may be used in the EIT. It identifies the p
n event and so allows a schedule of service names|.

the multilingual_
ay, the name_id is

f names

bervice
always

ce. The

referred

In the
scriptor
xplicitly

Syntax No. of bits | Mnemonic
preferred_nane_identifier_descriptor () {
descriptor_tag 8 uimsbf
descriptor_|l ength 8 uimsbf
nane_i d 8 uimsbf
}

9.2.11.2.4.1 descriptor_tag

This shall be assigned to be 0x85.
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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.

9.3 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 fun to offer
additionjal features in their particular product. ne user
interface for the features described are beyond the scope of this specjficatio

Where pox) the
term “rgceiver” is used. Where a feature is particular to oné inptementation, the
abbreviations DTV and STB are used.

9.3.1 Information typically available to the user

Below i i able to present to the
user. These are described in more detaiki 7

« Infoqmation about the current event
« Ove
« Ovefview of available s

9.3.2 Service chan

When changing s€ryic
unexpegted fail 'n §

during gervice chahgé

options to deal with video formats, languapges and
e minimum requirements for receiver bghaviour

9.3.2.1

See 6.4

9.3.2.2

It is ass Feceiver
installatjon{process. If the selected service has audio tracks in more than one language, the
language s setected according to the user preferences.

If no language in the preference list matches the languages available, any of the languages
available is selected. It is up to the manufacturer to define a policy for this case.

In addition to this automatic soundtrack selection, it shall always possible for the user to
manually select any of the available languages.

9.3.2.3 Subtitling
Receivers are recommended to allow the following user preferences to be set:

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


https://iecnorm.com/api/?name=37c8af0e581eefe0b93f5e45d84b76b3

62216-1 O IEC:2001(E) -53 -

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

The required behaviour for these modes is described in table 28 below:

Table 28 — 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 language

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

treithercase, present subtittesthat avethebestmatcir tothe
user’s preferred speech language ( \

In eithef mode, the user shall be able to toggle the presentation o
shall be|able to select alternative subtitle languages if they are

bff” and

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

9.3.24 Teletext

The redeiver behaviour depends upon_both th SEXV S i \V/Radio
service) and the receiver’s capabilities” (I g rtiop”into the VBI outpyt of the
receivel]). See clause 11 "VBI based s

9.3.2.5 CA controlled services

When 4
compati

are not
Feceiver

e components of the service in accordance with the

be presented due to scrambling, an error message ghall be

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

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).

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.
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9.3.2.6 Service not available

A service may be not 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 present

Linkage type 5 is the “service replacement service” linkage. Receiver support for this link is
optional. If it is supported, the receiver shall perform the following:

+ Switch to the service indicated in this descriptor.
» If the replacement service cannot be presented to the user, the receiver shall treat this as

in thE: LdsSt© “DCIVil.ob' IIUt Iullllillg, o “IIIr\ pIUbCIIt”.
NOTE This situation might happen when the replacement service is in a multlp with does(hot'|cover the
receiyer’s location. It can also happen when the replacement service is “not run "

*+  While displaying the replacement service, the receiver shall of the
original service through the running_status in SDTg \ en the
running_status of the original service changes to “running”, oCei wifch back
to thiis original service immediately.

If the \ and no
SDT] i igi i i i ex of the replacement
sery| 9 \ i will not
perf

NOTHE gction.

+ See

9.3.2.6.2 % inkage.descriptor of type 5 is presenit (or is

not supporté ecei

The recgiver shall present a z > ice i i nt. If an

EITfOIIOV\ing section for S i is [ may be

used in [this mesgage to

9.3.2.6. ing

See 9.3

9.3.2.6. c f the service cannot be rendered because the hardware and

With compliant™BVB tsansmissions and DVB receivers, this case should not happen| In this

case, ah error message is presented to the user indicating that some component$ of the

service cannhot be rendered.

The receiver shall present all components of the service it can present.

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

An error message is presented to the user indicating that some components of the service
can currently not be rendered.

The receiver shall present all components of the service it can present.

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

An error message should be presented to the user giving the troubleshooting techniques for
lost signal (check antenna cable, etc.).
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9.3.3 Parental control

The receiver should make use of the parental rating signalled through the parental_rating_
descriptor to inform about the age rating of events containing such information.

NOTE CA systems may also be able to provide parental control through their own private methods.

The manufacturer defines the user interface for parental control. It should be configurable and
sufficiently safe and shall conform to appropriate applicable regulation.

9.3.4 Receiver behaviour when a service stops

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

9.3.4.1 Service stop correctly signalled in Sl
*+ The|service has a schedule of events and the schedul€ i service
infonmation after a particular event and the running status i i

* Thelservice does not have a schedule of events and
the qunning status of this service is indicated corre

owever,

The subsequent receiver behaviour depends on ype 5 is

present|(and supported by the receiver) or not.

9.3.4.2 Service stop not signalled\j

+ The|service stops while the running status dicates “running”. In this cdse, the
recejiver has to assume that thls i | mission error and notifies the user
accqrdingly. The rece the transmission resumes or the user
selefts a new service.

» Thelservice stops, [becar iple itched off without notification. In thlis case,

the freceiver pras te 9 PNs ISy either a temporary transmission errof or the
antenhna conn das béen lost. er is notified accordingly. The receiver keeps on
wait|ng until th& tra issi esor the user selects a new service.

9.3.4.3 entitlements expire or preview period expiresg, etc.

In these responsible for notifying the user accordingly.

endered components of the service is stopped for one of the above
te message is presented while the remaining components Kkeep on

If just o
reasons, an._ap ropr|
being rgndered.

9.4 Establishing and maintaining the network connection
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. This ETR allocates the values O0xFF00-FFFF
for “Private_temporary _use”. For example, these can be used for test networks. See 9.4.2.4
for recommended receiver reaction.

94111 Reception of multiple networks

In some situations, DTV 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_network_ids. The receiver shall be able to deal with such a situation and display the
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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 S| 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 _naetwork ight be

composed of one or more transmitters (for example rebroadcast relays).

Furthermore, it is allowed to have a “stack” of networks, so that work is
receivalple at one specific location. This is necessary in order to etwork
extensign once the national network structure has been design

The infgrmation about other networks can be provided by Sy B bverage
area in terrestrial systems, it is not necessary to cros y ntrywide
DVB-T hetwork, only the NIT of receivable netwofks. rks are
adjacent.

The prdcess for allocating network ID in i Qmi ar to the frequency planning
process| This allows network ID values i with the

9.4.1.3 Service ID

Within @ DVB-T netw0 ), each
service |id applies unique

Sl and
tent, for example, differing in advertising fpontent.
shall typically have the same service_id while gervices
described in their service information shall have different

Where fwo servi
substantially the
Convery i
that hay

service i 5, services that differ in their regional carriage shall have
differen

NOTE Rlecei Nltre ervices with the same original network ID/service ID in different networks as|the same
and will i ethod to select between these two services. So, a danger of concealing $ignificant
differencds in programame content in two services with the same service ID is that consumers in border jareas will

not be able to,select the~xégional variant of their choice.

It is recommended no to re-allocate service DS from deleted Services to new services within a
short period, unless the intention is that the new service replaces the old service.

9.4.1.4 Transport stream ID

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

The same 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_stream_id is limited (see “service ID” above).

9.4.1.5 Local administration of identifiers

The following IDs shall be administered by the appropriate authorities (for example national
regulators):
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original network ID. This shall be registered in ETR 162;
network ID;

transport stream ID;

service ID;

logical channel number.

9.4.2 Auto installation

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

There &

fop in the

receivel. One is to perform a fuII sequential scan from the bottom to the top of a particular

frequengy range and the other is using the information in the NIT to |
of the sgan algorithm.

The NIT| delivers two kind of information:

9.4.2.1 Cross carriage of NITother

rmance

The[frequency that is used to transmit a certain multiplex
Othgr tuning parameters for the multiplex (for exap

In most|cases there is no cross carriayg \ths in‘ether networks. In these netwdrks, the
NIT only provides information on the actd e follows“from that that only multiplexes
of the gurrent network can be found and tuni ll remaining channels is ngcessary
anyway| The frequency information daes rovide sufficient information| for the

setup of all networks.

The conclusion is that ) ing i sequential scan is the preferred solution.

Additiorjal usage ;:t :
9.4.2.2

The foll

An initi

This inds-all of the multiplexes and services in the relevant frequency range. The
NIT fi i ithout the frequency and service list for network information|and the
SDT i i

A service.is listed’in the service list only if it is found in the SDT4¢tya (as services [listed in
the BDT,ther €tC. may not be available at the receiver’s physical location) and if can be
rendered with the receiver’s resources.

The services and certain S| data will be entered into a list and stored in non-volatile
memory.

Besides the automatic full service search, the receiver should provide a manual service
search, where the tuning parameter (frequency or channel number) of a multiplex can be
entered manually. The receiver tunes to this frequency only and updates the service list.

The signal quality will be measured for all multiplex channels. If the same service is found
on more than one TS, the signal quality of the particular RF-signals will be used as a
selection criterion. In some cases, it may be beneficial to allow the user to make the final
decision.

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 a appropriate manner
(OSD, animation). The implementation of this is up to the manufacturer.
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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 perform a
re-installation.

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.

9.4.2.4 Test networks

ETR 162 allocates the values OxFFOO-FFFF for “Private_temporary s b, these
can be jused for test networks. It is recommended for normal use iplexes,
which afe part of such a test network, and not to include their sg 5t

9.4.3 Network evolution

During fhe evolution of a nationwide network, service 9 mitters and rletworks
may be , : i mi anges, by mqnitoring
the verdion numbers of PSI/SI tables

The mini e w. As a
result o permanent change in the| service
configuf Qr information.

It is recommended that the resei confirmation before proceeding|in case
it requifes a substantjal 3 r than 10 s) to obtain this axditional
informafion (for example\tyns A or new frequency or even scanfing the
whole Rand). An ing\updates of the service list should be handled as
described in cla

9.4.3.1

This will be detec vork_id,
appears > [i

NOTE F

If the a¢ vork no
longer gxists.and has’been replaced by another.

NOTE T f actual f T fOTT, T reception

conditions or physmal relocation of the equipment.

Additionally, the set of transport streams within an existing network may change, this is
reflected in the structure of the NIT and its version number.

9.4.3.1.1 Receiver reaction

A new or changed network may provide additional services. To offer the user these services,
at least a network scan is necessary.

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

« When a main transmitter changes, then the delivery_system_descriptor is changed
accordingly.

*  When repeaters are added, removed or their frequency is changed, the changes are
reflegcted T the frequency _fist_descriptor.

9.4.3.2. Receiver reaction
The regeiver shall update the service list with the new recepfionr_i nawon. requires

testing ¢f the frequencies to see if they provide better signal qiality, i t better

The manufacturer can implement a default handling i ance at
power on/off.

If a trangport stream disappears, the pplied.
9.4.3.3 Multiplex change

These G stream
ID) and|the instances of S ' . e set of
serviceg listed where approgriats.

There rlay also of\the Yransport stream. This may happen becguse the
set of s¢rvices o i L gerviceswvithin a transport stream has changed.

9.4.3.3.

The reci kune changed multiplex and verify the Slgiher With Slgctyal find PSI
before U |

Where isfay newNransport stream, a partial scan can be used, which scans ¢nly the
necess3 3. The manufacturer can implement a default handling routine|for this
purposg, for.instanse/at power on/off.

Note that the effect of any consequent changes in the service configuration of the network 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: permanent and
temporary changes.

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

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


https://iecnorm.com/api/?name=37c8af0e581eefe0b93f5e45d84b76b3

- 60 - 62216-1 O IEC:2001(E)

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 SDTctua 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 k|nds of changes can be distinguished:

* addifion of a new service;
* mov|ng the service between transport streams (or even betw
+ permanent deletion of a service.

9.4.3.4.3 Cross carriage of information when

Note fol network operators: receivers complying x
and NIT|other broadcasts on the networ

pecCifisation'may check all INIT gctual
a “mpved” service, by dhecking

for <original_network_id> and <service_idx of a presumably’moved service. In gase the
service S en moving a service|l from a
network egional networks or vice vergsa), the

NITother
location

the missing service. If such a new
ervice from the service list.

It is t:l: I 3 8 ’ perators cross-carry NITgiher infgrmation
accordi networks is to be handled automatically by r¢ceivers
with the

9.4.3.4.3.

There is ould be
seen ajs ponding

SIalctual-

9.4.3.4.

If a seryice 'has beenr’added to the NIT4qtual (or NITother) and it has been checked that it can
be propghtly-feceived in the SDT,qya1, it shall be added to the service list according to P.5.2.2.

9.4.3.4.5 Move of a service

If a service is removed from the SDT,qtya1, the receiver shall infer that the service has been
deleted from the multiplex. It is recommended that the receiver then uses the information
available in NITgctyal @and NITgiher to decide whether the service has been deleted from the
network(s), moved inside the network or moved to another network, by looking for the
<original_network_id> and <service_id> of the service in these tables.

As it cannot be guaranteed that NITher is always fully cross-carried, the receiver may scan
all receivable networks in the original network (either NITgctual Or NITgther) if necessary. This
may happen automatically upon service selection and should also be part of the receiver’s
installation functions.
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If the receiver detects such a “moved” service elsewhere in the network or in another network,
and after checking the SDT.t,ya (at the new location), it may replace the service’s reception
details in its internal database without consulting the user. No change to the service list
visible to the user is needed in this case, since 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 NITgctya and SDTgetyal, the receiver shall infer that the
service : i bre in a
receivalble network, it shall consider the service as no longer available this as
such in jts service list (see 9.5.2.2).

9.4.4 Logical channel numbers (LCN)
The LCIN serves at the same time two different but related pOrposes:

* Ena
« Allo

9.4.4.1

Differen mbering
scheme| amongst each other, by i g \ction with appropriate coordinating
authoritles. This specification defines the | umber concept for conveying such
service [numbering informati efs should obey the following| specifi-
cation ryles in order for recei operate.

A secor]d property of the }: i at ibprowvides a reference that associates regional jvariants

of a seryice.

Logical |channel n
Therefofe large g
avoided|

adld be useable directly as service numbers ih a set.
pvice numbers or the use of 3 digit numbers should be

Services$
number
uniquely.
be used >
compac} national/re
receivel i

e original_network_id/service_id shall have the same logical_channel_
e of one network, logical channel numbers shall be allocated
ber can
nt and
to the
iants).

gional/local channel numbering scheme, as well as indicatin

9.44.1.1 Services becoming more regional

When a service becomes more regional, the existing service will be replaced by the regional
service. Consequently, the service_id will be changed, the transport_stream_id may change,
and the network_id will be the same. If the logical_channel number stays the same, it
indicates that the new service is a successor to the previous.
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Service Acme 1 Acme 1 NE

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.

Service Acme 1 Acme 1 SE

N_ID= 110 N_ID= 110

TS_ID= 101 TS_ID= 102
SHB=—466 SHb-=—454
LCN= 20 LCN= 20
>
Time /01
Figure 9 — Service regionalisatio

9.4.41.2 Invisible services
It is recommended to allocate high service numbersto ser d as invisible fo avoid
accidental collision of service numbers with those( of hen they ane being
automalfically or manually reallocated.
9.4.4.2 Receiver rules
It is a mpanufacturer option to provide ce numbering facility on the pasis of

logical ¢ghannel numbers. However, w
for automatic service nu i

options o
media —

another sevvice
uch as prive

umbers

fween the
e viewing
om other

9.4.4.2.
Service hannel number 0 should be disregarded as part of the |process
below ( of the visible_service flag). These services are not intended
to be p viewer’s service list. These services are not intenddd to be
selectah

9.4.4.2.

Receée

g’ services

hivvare coh unnaort a4 “dafoail” ot chaw carvicac
NS a—Ceratrt Ot SEHRHEES

marked

T T Ana~ais

TPPOTT

“invisible” in their user service list or selectable in normal P+/P- browsing. The receiver
may ignore the presence of “invisible” services when (re-)allocating services to service

num

bers requested by “invisible” services.

Receivers shall support a mode (for example as a service mode or as an installation

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 list in this

mode.

It is a manufacturers option to combine the two modes mentioned above, by allowing
direct selection of “invisible” services while not showing them as part of the service list.

9.4.4.2.3 First initialisation

When a receiver service list is first initialised, the receiver shall perform in accordance with
the following rules:
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a) It shall attempt to allocate the services to a service number equal to the logical_ channel_
number for that service. 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 number.

— 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 W|th the same Iog|cal channel

o er—are+reciona vartrants—asTtorcas F "

c) It is|lrecommended to keep services from the same network that «
thein logical_channel_number grouped together in the service ljs{)
presjerve any ordering information among such services.
plan| appropriate gaps in the logical channel numbering

If some b lowest

priority work_id

preferern s of an

original |

9.4.4.2.4

If a recpi ice list, it shall first try to allocate a

service yles (see 9.4.4.2.6) and s¢condly,
b a free

accordi

lete the
bout the
such a
etention

t be the
hal user
intervention(is) recompiended in such a case. However, deletion of a service from the NIT 5¢ctual
and SD[T3éigal shall be considered positive confirmation of the deletion of a servige by a
receiver.

9.4.4.2.6 Network re-configuration

When the receiver detects a service offer change including the addition and deletion of
multiple services and/or networks it shall first remove all services which it can (positively)
determine to be permanently removed from the service list and then add the new services.
Where possible, the receiver shall attempt to find suitable successor services for those
services (previously) removed from the service list applying the following successor 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
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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.

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.Y Change of LCN numbering scheme

Any re-arrangement by the broadcaster of LCN numbering of servicg
under network re-configuration. This implies that user changes
serviceg to service numbers by the receiver will be preserved
reinstallation is done.

9.4.5 Recommendation for robust Sl acquisitio

9.4.5.1 Philosophy

DTT syd

+ distn

* regipnal variations of services and

* rece sub-set
ors

*  num

* sepgrate pat
» distrbution

Due to b failure
modes, MTBF, compared with a satellite or cable insfallation.
Therefo g receiver is as rugged as possible to failures in Sl softhat, as

far as go
receive

do not by themselves result in the inability of the regeiver to
other service components.

Whereve : g receiver shall use Sl for information purposes only. In particulg

—

+  Whgn\the viewer requests a service in a different transport stream to that qurrently
selected, the receiver should attempt to select the service irrespective of the service's
running status as indicated in SDTgther-

» 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.

» The receiver shall store sufficient information in non-volatile memory, such that a service
may be selected and decoded even if there is no Sl present at all.

» The receiver should never ‘hang’ when an attempt to acquire an Sl sub-table fails.
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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.

9.4.5.2

Missing Sl subtable

If acquisition of a 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 Lhe receiver has not cached the information contained by that sub=table,

benign

¢ seryv

efaults should be used:

ces and events should be considered to be running;

suitable

+ components should be derived from PSI;

» texthould default to null strings.

The following table lists the behaviour expected event that the

corresppnding sub-table is missing:

Table 29 - ReceWeth
Missing|subtable \Qsp&\se by\receiver
NITactual lecgt’a service should be cached in non-volatije memory
areyno changes to the network or bouquet
te normally.
in the receiver being unable to acquire fa
&b Randled by appropriate error/information messages td the
SDTactudl ireg’to select a service should be cached in non-volafile
that, provided that there are no changes to the location of the
contjnue to operate normally.
es to\serwce configuration that result in the receiver being unable to acquire §he service
nof/running) should be handled by appropriate error/information
ElTpfactupl use information in PSI to select and decode service components $uch that
e EIT, will have no impact on the selection and decoding of the service
iewer requests information about the event (for example start time, duration,
, etC.), the information fields should be left blank, or appropriate error/informatfon
pnessages should be displayed.

TDT, TOT The receiver shall maintain a real-time clock that shall continue to run in the absencp of TDT.
The receiver shall store the current offset value in non-volatile memory, and the next offset
value and time of change, such that the change occurs correctly in the absence of the TOT.

RST The receiver shall not rely on the use of the RST and therefore shall not be aware that this
table is missing.

NITother, SDTother |Information in the NIT 4, and SDT e, required for presentation in the browser should be

and EITpf other

these tables.

or appropriate error/information messages should be displayed.

cached in non-volatile memory such that the presentation is not affected by the absence of

Missing EIT ¢ other should result in the associated fields in the browser being set to a null state,

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 inco
information.

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

The receiver should acquire information that is not stored in non-volatile mem

nsistent

ory (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 redeiver shall discard invalid tables (for example incorrect CRE).
expected that the receiver will not be able to detect that Sl informa is macc

inconsidtent. Where the inaccuracies relate to information that is i Qn

memory], the impact will be to frustrate the viewer, but should ng
selecting services. However, where this relates to information A i i QP
memory,, measures must be taken to ensure that the likelihdgod © action of

service |being prevented are minimised. The mechanism fg
the rempval of services, transport streams and/or network

9.4.5.5 Excessive SI

The recgiver may find that there is excessive S

* excgssive sub-table repetition rates

» rapid increment of sub-table versiorhumbers

It is recommended that recei te amount of excessive SlI.

9.5 User interface

This clause des e
recommiended to

views of the Sl information that receiy

9.5.1

9.5.1.1

Broadcd R not to exceed the maximum lengths for text fields (includin
lingual i supplied) defined in the following table, as receivers may not be
display ctefs. Note that the figures given are for the number of dis

characters (ineluding ’spaces) required to represent the text field. The number ¢
required Will depend on the use of control codes and whether one or two byte ¢

ers are

g multi-
able to
blayable
f bytes
haracter

represehtationisused:
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Table 30 — Text field lengths

Field length
Field name . m Comments and examples
displayable
characters
Network Name 24 “Crystal Palace”
Service Provider Name 20 “BBC”
Service Name 32 “BBC 1 North-East”
or Preferred Name Full name for display on set-up menus
8 “BBC 17
A short version for display on browse and listiflg disptay. Shoftened
from full name by use of escape characters defined WETR211.
Event Ngme 40 “Casualty”
Individual broadcasters are free to add an epis ] Rtle
within the space, for example “Brit’ Gins: N
Short Event Description 200 “Out of control. When Mark sfeps ih, he fa&: hi own\p{st and is
forced to reveal a secret.” Bfoadcasters st enslyre that the fext
does not overflow the W destriptok size.
Extendedq Event Text 3984 The extended event/kéxtRmp%Qen the s%yrt event description.
Compongnt Description 32 “Casualty: gues/ift‘Qé\inj)}«r)/gaRe"
All nanje fields shall contain meaningf . DPesctipt ietds may be empty| at the
broadcgster’s discretion, although it N ormpmended \to fill/them at all times flor user

convenience.

Where any text fields are ' i ified in the
table, the receiver shall attemp it th ¢ i i ion. If such a
fit is ngt possible, thenrecei i isplay the
broadcdgster shortened version . ortened

lous, for

version |does not Ai{ e
example, by the g

The red fined in
EN 300
9.5.1.2
If multil ns shall
choose

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:

+ ISO/IEC 6937 — the default character table for Sl text (table 00)
+ ISO/IEC 8859-9 — Sl character table 05

See annex A “(normative) Sl character set”.

9.5.2 Information presentation

All information screens discussed in this clause are merely to illustrate the principles, and do
not imply any proposed graphical or textual layout or display or any functionality. They should
not be considered to be the only screens which can be implemented. Receiver manufacturers
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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:

+ information about the current event being decoded;
« overview of available events for one or more services;

« overview of available services.

These screens are defined below.

9.5.2.1. Information about the current event being decoded

period,

more in
subtitleg
presentge

If the pn
receivel,

9.5.2.1.
A list of

for one
service,

9.5.2.1.

A list of

In such
by the &
informati
alternatg

Service$
indicate

9.5.2.2 Management of service list

certain
ptionally
bility of
also be

i by the
name.

adcast)
for the

pported
s if this
sing an

gble.

can be

The receiver user interface shall provide a method for maintaining the service list.

9.5.2.2.1 Service numbering

Support receivers of logical channel numbering is optional.

9.5.2.2.2 Initial ordering

In case 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 provide a function for the user to re-initialize the receiver’s service list as if
it was previously empty.

9.5.2.2.4 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 A 3 HA AEe—Wi e FwH NG plies:

o ho fobaovwawina

deleting
servjces or changing regionalisation of services), the receiver ninimise

+ If s¢rvices are deleted the receiver shall not automatiCally ~ maining

It is suggested to mark (for example using an alternatg ) i ces with

9.5.3
Where the receiver supports “up/dow 2 i order of the service list from
9.5.2.2 shall define the sequence in whi i

If not aJIn for on-
screen

Some u

9.5.3.1

esent in
er shall

If a seryi
the SDT|
be able

9.5.3.2

If a ser bresent,
and if sepvice linkage is supported by the receiver, then the receiver shall presgent this
replacement service. r

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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9.54 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
am or pm.

9.6

This clguse Is concerned with SI (and other triggering means) which ar
which hgas functionality to record (part of) an incoming transport stream

This ap
digital n
recorde

9.6.1

Various

9.6.2 Execution of

Recording devices

useful for g device

but of a
i digital

Man
this

Whe
prog
Othe

at least

support

The actpal start@> a ay differ somewhat from the scheduled start and

end times, due to

The rec

a)

c)

Usin

In thjg cask, the.user\is responsible for including any guard-band before and/or after the
adverti i

Usin

In this/case, it ts“recommended that the receiver adds a guard-band of several [minutes
beforenand after the signalled timing of the event.

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 ElTtiowing from “not
running” to “starts in a few seconds” some time in advance of the actual start of the event
and the rollover from ElTfoowing 10 ElTpresent; the recording device could use this
indication to start the recording.

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.

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.
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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 ID/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 specification, the RST is not a required part of the broadcast signal and so cannot be relied upon by
receivers as a method of controllmg recordlng In general the specmcatlon of the RST is such that in a compliant

broadcas S the—transtttormrof - foraneventfrom |u||uvv|||3 to plcaclu S u|||y a-second-or-sedifferentfrom when an

RST couldl be transmitted.

9.6.3 Control of analogue recorders

It is recommended to provide a method for automatically contrglling~a aIu vid corders

for example using infra-red control or via commands over i ion; if no

such method is available, the end user has to program th digital
receivelnl and in the analogue recorder.

Alternat

+ Selg

+ Prod ce)

To ensyre energy efficiency when controlli

« The eturn to
stand-

+ Ifco ake the
reco gstand-by
after

10 Su

10.1 |

This spci . i i i i itlgs as in

ETS 300 743 ivers conforming to this specification shall provide access fo these

subtitle

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 ETS 300 743 as corrected,
clarified and extended by D-Book version 3.0 with the following additional requirement:

The ‘End of display set’” (EDS) segment introduced by D-Book version 3.0 shall be
mandatory in all broadcasts.

The subtitle specification from D-Book version 3.0, is reproduced in annex D.

Signalling shall be as specified in 9.2.3.


https://iecnorm.com/api/?name=37c8af0e581eefe0b93f5e45d84b76b3

-72 - 62216-1 O IEC:2001(E)

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,
composition_page_id and ancillary_page_id.

« If no ancillary page is transmitted, the values of ancillary_page_id and composition_
page_id in the subtitling descriptor shall be the same.

+ The subtitling_type “normal” shall be used for subtitles intended primarily to provide
trangtation.

* A type “normal” subtitle stream may be substantially empty, only bri pelriods of

subtjtling where the audio channel is carrying a foreign language

}anguage
for other

NOTE For example, during a news programme foreign news items may
sounditrack. During such items the subtitle stream may carry a subtitle
itemsg, the subtitles stream might logically exist, but be empty.

In t Yefi will normally be
sign en if iodi foreign
speé

+ As i ubtitled” service will mormally
contpin subtitles comparable to the xerbal cQ '
An gxception to this occurs where\the ] 8 3 “for the
hea ‘ i f sound
effe

« The 8 show g n event
boundaries. Finely tin i s hted by

char

10.2.3 Recom@i
It is recommended“t

subtitles.

g.

n-vision

10.3.1
Subtitle

+ they|can'be used-to translate the dialogue of foreign language programme content;

! (T L A A SR | 1 : : : +
M they IMTaRT UlalUyut avdiiduitT tU UTUST WILIT TIiediiTyg TP dirtinrcTits,

+ they can provide a visual representation of sound effects, etc. to those with hearing
impairments.

The process that controls the presentation of subtitles should accommodate these different
needs.

NOTE 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 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.
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Possible user requirements include:
» A user with hearing disability wants subtitles presented in their preferred language by
default.

* A user with normal hearing wants to be able to periodically activate subtitles in their
preferred language, for example, when the background noise is high.

* 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).

It is undesirable to display subtitles over a program that already has in-vision subtitles.

10.3.2 _User control of receiver behaviour

Receivelrs are recommended to allow the following user preferences to

» spegification of the user’s preferred speech language (this can<be\asi Bnce or,
optignally, an ordered list).

» spegification of the user’s preferred subtiting mode fro “for the

healing impaired”.

The reqpired behaviour for these modes is described i

Table 31 — Subtitle pref re

For trandation Present the “norma|” sulyit stre (4 Wllable) that has the best match to
the user’s preferredspee

For the hlearing impaired Present the “for the hearing i title stream. If no “for the hearing {mpaired”

subtitle stream is vallen resenj/the “normal” subtitle stream
{ i have the best match to the user’s prefefred

e.able totoggdle presentation of subtitles “on” or “off” and shall
btitle languyages if they are available.

n” “for translation”.

In eithef mode,
be able|to select alte

The rec

11 VB

11.1 Introdu

This spgcification allows teletext data to be transmitted in accordance with ETS 300 472,
EN 300 fficat i method
to make basic teletext services available to the user.

11.2 Broadcast specifications

Teletext broadcasts, if any, shall be in accordance with ETS 300 472.

The signalling associated with these broadcasts shall conform to the requirements of
EN 300 468 and ETR 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 VBl of their analogue
outputs| Optionally, they may also include a teletext decoder supporting 4t least telet¢xt level
1.5 (as fefined in ETS 300 706).

11.3.1.3 IDTVs

As a mjnimum, IDTVs are recommended to include a telete at least

teletext|level 1.5 (as defined in ETS 300 706).
11.3.2 | Control

11.3.2.1 VBI insertion

process

11.3.2.2 Local decoding
« actiVation of the telete i X this is a

side|effect o@ic
* navipation wit

It is sufflicient for

It is opfionaKfor th i n in the
teletext] de i

NOTE Thi h teletext
services.

11.4 Extended VBI format support

EN 301 775 provides a VBI data delivery specification that extends that specified in
ETS 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 specification:

+ VPS
+ 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 appropriate) to
provide one method for controlling an attached analogue video recorder.

11.4.2 WSS

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 6.4.3.3).

The pre fqn” (see
6.4.3).

11.4.3 | Teletext and teletext subtitles

The preferred broadcast method for traditional teletext itles is
ETS 300 472.

12 RFfpart and channel decoder

12.1 General

This clduse covers the parameters and furct he RF- and channel Hdecoder
parts ol a terrestrial receiver. The inpuk si thi is a signal from a tgrrestrial

transmi The output signal is a TS-stfeam for

The digjtal transmissions m S nds with other transmissions; supcessful
\ onfiguration, channel characteristi¢s, time

varying | interference

performpnce. Tf@ :

(SFN).

or ‘“digital” transmitters and the feceiver
" DVB-T may include single frequency Networks

ands IV

The receiver shall be capable of correctly demodulating all modes specified in EN 300 744.
The frontend shall therefore be able to work with any combination of:

+ constellation (QPSK, 16-QAM, 64-QAM, hierarchical 16-QAM, hierarchical 64-QAM),

» code rate (1/2, 2/3, 3/4, 5/6 or 7/8),

* guard interval (Ty/4, Ty/8, Ty/16 or Ty/32),

+ transmission mode (2K or 8K),

* 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) specified in

EN 300 744, shall be capable of correctly demodulating whichever of the high or low priority
streams is selected by the user.
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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/SI (see 9.4.2).

12.5 Change of modulation parameters

Receiver behaviour in case of change of modulation parameters is to be defined.

12.6 Connector

The receiver shaII have one input tuner connector type: IEC female in accordance with

IEC 60169-2—Fhe-inputimpedanece-shat-be75-0tHatoopthroughconne

output onnector shall be IEC male in accordance W|th IEC 60169-2, pa

12.7 erformance

12.7.1 | C/N performance

The regeiver should have the performance given in tale
together with the wanted carrier (C) in a signal ba
calculated using the noise model given annex F, withan imple
a receiyer excess noise source value Py of -33d i
examplg of the effects in transmitter degradation

NOTE 1 |Reference BER is defined as BER =

NOTE 2 |The figures in EN 300 744 are all the
improved [simulations.

NOTE 3 |The figures for the fixed reception (“Ri
the infornpation given in EN 30 . i
and it is groposed that simpler

vided, the

applied

ues are

dB and
1ed. An

N
D .

result of

ke use of
mentation

Mot@a%n z %d@qte \ﬁ)aussian Fixed Portable
apsk( BN 5.6 6,1 7.9
< \ /3 / 7.4 8,2 10,9
2NN N3/ 8,4 9,3 13,2
) \ \\\ \ 5/6 9,4 10,5 15,7
AR 7/8 10,2 11,2 19,0
\1~6ic‘JAM\ 1/2 11,3 12,1 13,8
2/3 13,7 14,2 16,8
3/4 154 15.6 19.4
5/6 16,1 17,0 22,1
7/8 16,5 17,6 26,1
64-QAM 12 17,0 17,3 18,7
2/3 19,2 19,8 22,1
3/4 20,8 21,4 24,8
5/6 22,1 22,9 29,4
7/8 23,0 24,0 33,9

12.7.2 Minimum receiver signal input levels

The receiver shall have a noise figure better than 8 dB.
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The receiver should provide reference BER for the minimum signal levels (Pnin) stated below
and higher.

Pmin = —97,2 dBm + C/N [dB], [for 8 MHZ]

Pmin = —97,8 dBm + C/N [dB], [for 7 MHZ]

where C/N is specified in table 32.

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 G.

D-Book version 3.1 [chapter 11.12.4] gives further useful information on the power levels.

12.7.3 _Maximum input level

The recgiver shall be able to handle DVB-T signals up to a level of - i roviding
the performance specified in this clause. D-Book version 3.1 [chapters ¢ 11.13].
Maximum level for analogue signals is -25 dBm.

12.7.4 | Resistanceto analogue and/or digital signals in
The requirements in this clause refer to the modes:

{BK, 64-QAM, R = 2/3, AT, = 1/8},
{BK, 64-QAM, R = 2/3, AIT,,
K, 64-QAM, R = 2/3, AIT,,

The follpwing performance is only proyide 9 i 3 apply
and the|unwanted signal is at the highest a

als with
le vision
arrier is
50 kHz

The receiver should provi
35 dB hjigher power tha
carrier

—20 dB.
deviatiopn.

The rec] channel

with up

The recgi éference BER with DVB-T signals on adjacent channefs up to
25 dB hiig the wanted DVB-T signal. For all other channels, excluding image
channels, i he passible to have DVB-T signals with up to 40 dB higher level while
providin 9 R. For image channels, it should be possible to have DVB-T]| signals

with up to/30-dB higheér level while providing reference BER.

Performance with SECAM, PAL A2, PAL D/K and PAL B with Nicam is under investigation.

D-Book version 3.1 [chapter 11.13] gives further useful information on the resistance
requirements.

12.7.5 Resistance to co-channel interference from analogue TV signals

The resistance to interference from analogue TV-signal is specified as the minimum carrier to
interference ratio, C/I, required for reception. For the mode {64QAM, R = 2/3}, the required C/I
is 4 dB. The reception criterion used should be the picture failure point, defined as the
minimum C/I value for more than 1 TS-packet error in 10 s plus 0,5dB. This is more
convenient for the measurement of co-channel interference performance than the normal
reference BER criterion.
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The interfering analogue signal is defined in 12.7.4. The digital
-50 dBm level.

Performance with other DVB-T modes and with SECAM, PAL
investigation.

12.7.6 Guard interval utilisation in single frequency networks
For the modes:

{8K, 64-QAM, R = 2/3, A/T, = 1/8},
{8K. 64-QAM. R = 2/3_A/T, = 1/4}.

62216-1 O IEC:2001(E)

signal should be at the

A2, PAL D/K is under

{BK, 64-QAM, R = 3/4, AIT, = 1/4}.

The recpiver shall provide the reference BER when the channel con

relative |delay from 0,2 ys up to 0,9 times the guard interval Jeng

relative Jamplitudes and phases of the two paths. No noise is ad

13 Cohditional access and the common interface

13.1 Introduction

Digital terrestrial receivers should be preparegd

ths with
> of the

and future pay-TV dervices.

This requires that the receiver can actqm a itighal access (CA) systems chjosen by

service providers.

13.2 inimum Requirements

ding to

bf a CA
mented

Profile 2 as defined in TS 101 699 shall be implemented as minimum. With respect to features
being mandatory or optional, the guidelines in R206-001 shall only be interpreted as further
refinements on EN 50221 and TS 101 699 to improve interoperability, not as functional
extensions to EN 50221 and TS 101 699. This is also stipulated in the profile definitions of

TS 101 699.

If the CA system on the CI module requires a smart-card reader, this reader shall be

implemented on the Cl module.
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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 SlI.

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 -bath specific

ations are

under revlew, so some minor adjustments may be required.

A.1  $et of languages supported

The set|of languages supported by the characters listed in tablé¢

Afrikaans Estonian Italian

Albanian Faroese Lapp (Sa
Basque Finnish

Breton French

Catalan Frisian

Croat Galician

Czech German

Danish Greenlandi

Dutch
English

Esperai{o

A.2  S$tructure o

Romanian

A.2.1

The firs L ofstable .1 shows the minimum supported character codes when signalled
using th 5C 6937 character set. ISO/IEC 6937 allows characters to be coddgd using
either 1 ;. . Th the default character set for text fields in DVB SI.

The sef 'shown is the full set defined in the standard augmented by a small nu

mber of

additional_characters required to Support particuiar fanguages. These additional cn

racters

(labelled with footnotes b) and c) in the table) have 16 bit Unicode representations 0x01CD,

0x01CE, 0x1E80-0x1E85 and 0x1EF2-0x1EF3.

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 must 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 uUcCs-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 [€Charactertable

Table A.1 — Allowed character codes in Sl text fi¢l

N\

ISO/EC | ISOIIEC Character name A \Qc\s\z\\/
oxpo 0x20 Space N WO orgo20n] 1
oxp1 0x21 I |Exclamation Mark N N oot | 2
oxp2 0x22 “ Quotation Mark 0x0022 3.
oxp3 0x23 # |Number Sign /\\ )/ R 0x0023 | 4.
oxp4 0x2¢ |8 |pomarsn, N\ N7 L) ) 0x0024 | 5.

oxp5 0x25 % |Percent'Sign \ \ / 0x0025 | 6.

oxp6 0x26 8 Ampers?ﬂ’d\ 0x0026 | 7-
oxp7 0x27 : Apostro\ahe O\ ) 0x0027 | 8

0xp8 0x28 | (\ |t Pacentpesis, ) | > 0x0028 | ©
oxp9 029N W&igpt{aré\@esi\s ) 0x0029 | 10.
0xA 02 M NasterigkO N\ 0x002A | 11.
0xpB {Joxe [+ [ pivglsion 0x002B | 12.
oxpC N N4 0x002C | 1.
oxpD o&gb\ N \Qphy?-Minus 0x002D | 14.

OxRE \Q(zk\ . N Full Stop 0x002E | 15.

oxpE OXRE IN\A'Solidus 0x002F | 16.
N\ N\

AN

0x§a\ \M 0 |pigit zero 0x0030 | 17.
\

oxp1 0x\3q 1 |Digit One 0x0031 | 18.
0xp2 Noxd2 2 |Digit Two 0x0032 | 19.
0xB3 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.
0x3D 0x3D = Equals Sign 0x003D 30.

0x3E 0x3E > | Greater-Than Sign 0x003E 31.



https://iecnorm.com/api/?name=37c8af0e581eefe0b93f5e45d84b76b3

62216-1 0 IEC:2001(E) _81-
ISO/IEC ISO/IEC Character name UCSs2
6937 8859-9

0x3F 0x3F ? 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.
0x45 0x45 E |Latin Capital Letter E 0x0045 38.
0x¢6 Ox46 F— | atin-CapitaltetterF 9xg046—129
Ox@7 0x47 G Latin Capital Letter G \bx0047 40
Oxp8 0x48 H Latin Capital Letter H /\ 0x0\0<18 \
x4 0x49 I |Latin Capital Letter | BxQo@\ N2
OxpA 0x4A J Latin Capital Letter J 00 43.
oxpB 0x4B  |K |Latin Capital Letter K < &\ \\‘Eib;é 44.
oxpC 0x4C L |Latin capital Letter L AN \ ‘oxpb4c | 45.
OxpD 0x4D M |[Latin Capital Letter M ( O 0x004D 46.
Ox}E OX4E  |N [Latin Capital Letter (lf\\// /S OX004E | 47.
OxhF Ox4F o0 |Latin Gépit Le«(er\b C K U )\/ 0X004F | 48.
0xp0 0x50 P |Latin Capital Lever N_ 0x0050 | 49.
oxp 1 0x51 Q |Latin C4pital Letter\Q\ \ 0x0051 | 50.
0xp2 0x52 R |Latin Cagital hettd 0x0052 | 51.
oxp3 0x53  \[s {atin c\\aQ_e%/s % 0x0053 | 52.
oxp4 0x54 \_| T\ |Latiq Capitalietter T/ 0x0054 | 53.
0xb5 xsé\ u> \itin\b{p}\ue)er U 0x0055 | 54.
0xb6 ,04)56\\/ v Lath\Carhgl Letter V 0x0056 | 55.
oxb7 4\&5\7 LmMal Letter W 0x0057 | 56.
0xb8 0x\5§ }\ DatinCapital Letter X 0x0058 | 57.
0xb9 < &\59\ N [hatin Capital Letter Y 0x0059 | 58.
OXQK\\ N \ z | Latin Capital Letter Z 0x005A | 59.
0xpB \ &\%\/ [ Left Square Bracket 0x005B 60.
0xpC Ox5> \ Reverse Solidus 0x005C 61.
0xpD 0x5D ] Right Square Bracket 0x005D 62.
OX5F OX5F — [Low Line Ox005F | 65
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 I 0x0069 | 72.
0x6A 0x6A j Latin Small Letter J 0x006A 73.
0x6B 0x6B k |Latin Small Letter K 0x006B | 74.
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ISO/IEC ISO/IEC Character name UCS2
6937 8859-9
0x6C 0x6C | Latin Small Letter L 0x006C 75.
0x6D 0x6D m |Latin Small Letter M 0x006D 76.
Ox6E 0x6E n Latin Small Letter N 0x006E .
Ox6F Ox6F o Latin Small Letter O 0x006F 78.
0x70 0x70 p Latin Small Letter P 0x0070 79.
0x71 0x71 q Latin Small Letter Q 0x0071 80.
0x72 0x72 r Latin Small Letter R 0x0072 81.
Oxf3 OF3 S Latir-SmattetterS ?"013‘7{ 82
oxf4 0x74 t Latin Small Letter T \bx0074 83
oxy5 0x75 u Latin Small Letter U /\ 0x0\9\75 \
oxfr6 0x76  |v |Latin Small Letter V 0xQ078\ [N\85,
oxfr7 0x77 w |Latin Small Letter W 00 86.
oxfr8 0x78  |x |Latin Small Letter X { &\ \\‘ﬁbq\:s{ 87.
oxpr9 0x79 y |Latin Small Letter Y AN \ foxp679 | 88
OxfFA Ox7A z Latin Small Letter Z ( m 0x007A 89.
oxfB 0«78 [{ |Left Curly Bracket (T \\." // /N 0x007B | 90.
oxfrc 0x7C || Vertlca(l_lrk\ < C \ U j\/ 0x007C | 91.
oxfrD 0x7D |} |Right CurlyBrabdke N 0x007D | 92.
OxfE 07E |~ |Tide [ N 0x007E | 93.
0xjA0 0xA0 R [No- rea\SpéQ \ 0Xx00A0 | 94.
XAt oxa1 N \(nverte\§>s@m\t‘rgn W 0x00A1 | 95.
0xp2 0xa2 \_ [\ | Cerlt Sigm N~/ 0x00A2 | 96.
0xA3 ol |2 [roundisign, > 0x00A3 | 97-
x5 ,0@5\\/ ¥ Nydwsign 0Xx00A5 | 98.
Y 4\%\7 § s}c%r;sl/gn 0x00A7 | 99.
0xp3 OX\P\Q Ec>\ ght Sign 0x00A9 | 109
o3 NOxaA\Je_ |Feminine Ordinal Indicator 0x00AA | 101}
0xF<F’\\ \OxAD \ Soft Hyphen™ 0x00AD | 102
0p2 > T\ oaB~_]@ |Registered sign 0x00AE | 103
0xB0 Ox@&) e Degree Sign 0x00B0 104
0xBY 0xB7 Middle Dot 0x00B7 109
0xEB 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 0xCO A |Latin Capital Letter A With Grave 0x00CO 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.
0xCA 0x41 0xC5 A |Latin Capital Letter A With Ring Above 0x00C5 116.
0xE1 0xC6 / |Latin Capital Letter Ae 0x00C6 7.
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OXCB 0x43  |0xC7 |G [Latin Capital Letter C With Cedilla ox00C7 | 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 | Latin Capital Letter | With Grave 0x00CC 123.
0xC2 0x49 0xCD i Latin Capital Letter | With Acute 0x00CD 124.
0xE3-0x49—LoxcE— 11 |1 atin Capital Letter HWith Gireumilox oxGOGE—12

0x[C8 0x49 0xCF Latin Capital Letter | With Diaeresis x00CF 12¢
oxE2 Latin Capital Letter Eth L/ \\| 0x00D0% \W
0xC4 OX4E | 0xD1 K [Latin Capital Letter N With Tilde Exqoo\ \i2g
0x[C1 Ox4F 0xD2 O [Latin Capital Letter O With Grave 00 129
oxc2 0x4F  |0xD3 |0 |Latin Capital Letter O With Acut< &\ \\‘3&335 139
0xC3 Ox4F  |0xD4 6 |Latin capital Letter O Wlth/C’\Lm\}\x\\ \ foxo6D4 | 131
oxc4 oxaF  |oxD5  |® [Latin Capital Letter O Wﬁh Tiidy oxooD5 | 133
0xc8 0x4F  |oxD6  |® |Latin Capital Letter Mw?é ox00D6 | 133
0xB4 0xD7 Multipkcatio s.( C \ U )\/ 0x00D7 | 134
oxE9 0xD8  |@ |Latin Capital LeterQ Witk Stroke__/ oxo0D8 | 139
oxc1o0xs5  |oxpe  |U [Latinc pital/l_{tter\tkw &x\ve oxo0D9 | 134
0C20x55  [0xDA U |Latin Cajital hettéh U With Ac(ite 0x00DA | 137
03 0x55  [0xDB N[0 \|{atin Capitaltier'U Wit Circumflex oxooDB | 13§
0xfc8 0x55  [0xDE N\ |0\ |Lati Dapital_etter UANith Diaeresis oxoonc | 139
0x[c2 0x59 \ > \itin\ts{p?f\ue)er Y With Acute 0x00DD | 149
oxEC N LatimCapitg! Letter Thorn ox00DE | 141
oxFB 4\§D\F R LW Letter Sharp S 0x00DF | 142
0xc1 0x61 0x\§\o A [Datin€mall Letter A With Grave 0x00E0 | 143
0xfC2 0x§1 NOXE\;~]4_ [hatin Small Letter A With Acute 0x00E1 | 144
08 0x61\ YOxEZ \ |2 |Latin Small Letter A With Circumflex 0x00E2 | 149
0xfC40x61 PN JOXER_]a  [Latin Small Letter A With Tilde 0x00E3 | 146
0x[C8 0x61 OXE> 3 Latin Small Letter A With Diaeresis 0x00E4 147,
0X[CA0x61 0xE5 a Latin Small Letter A With Ring Above 0x00E5 148
0xF1 0xE6 2 [Latin Small Letter Ae 0x00E6 149.
0xCB 0x63 O0xE7 ¢ Latin Small Letter C With Cedilla 0x00E7 150.
0xC10x65 |OxE8  |& |Latin Small Letter E With Grave 0x00E8 | 151.
0xC2 0x65  |0xE9  |é [Latin Small Letter E With Acute 0x00E9 | 152.
0xC3 0x65 OxEA é Latin Small Letter E With Circumflex 0X00EA 153.
0xC8 0x65 O0xEB é Latin Small Letter E With Diaeresis 0x00EB 154.
0xC1 0x69 O0xEC i Latin Small Letter | With Grave 0x00EC 155.
0xC20x69  |OXED  |i [|Latin Small Letter | With Acute 0X00ED | 156.
0xC3 0x69 OXEE 7 Latin Small Letter | With Circumflex 0x00EE 157.
0xC8 0x69 OXEF i Latin Small Letter | With Diaeresis O0X00EF 158.
0xF3 Latin Small Letter Eth 0x00F0 159.
OXxC4 OX6E | OxF1 i [Latin Small Letter N With Tilde 0x00F1 | 160.



https://iecnorm.com/api/?name=37c8af0e581eefe0b93f5e45d84b76b3

-84 - 62216-1 O IEC:2001(E)

ISO/IEC ISO/IEC Character name UCS2
6937 8859-9

0xC1 Ox6F 0OxF2 o) Latin Small Letter O With Grave 0x00F2 161.
0xC2 Ox6F 0OxF3 6} Latin Small Letter O With Acute 0x00F3 162.
0xC3 0x6F OxF4 o) Latin Small Letter O With Circumflex 0x00F4 163.
0xC4 Ox6F OxF5 6} Latin Small Letter O With Tilde 0x00F5 164.
0xC8 0x6F 0xF6 o) Latin Small Letter O With Diaeresis 0x00F6 165.
0xB8 OxF7 + Division Sign 0x00F7 166.
0xF9 0xF8 o Latin Small Letter O With Stroke 0x00F8 167.
Ox405F5 S5 t Latir-Smatetter U WHh-Grave ?"O@":{ 16

0x[C2 0x75 OxFA a Latin Small Letter U With Acute \bXOOFA 169,
0x[C3 0x75 0xFB a Latin Small Letter U With Circumflex /\ OXO\QEB\ M-
0x8 0x75  [OxFC | |Latin Small Letter U With Diaeresis 0xQ0Fe\ N

0x[C2 0x79 Latin Small Letter Y With Acute \ \ No&sQ 179

oxfC Latin Small Letter Thorn { \ Nofox0gFe | 173

oxc8 0x79  |0xFF |y |Latin Small Letter Y With Dideresis \ Poxo6FF | 174

0x[C5 0x41 Latin Capital Letter A W'((h Macron 0x0100 179

0XC5 0x61 Latin Small Letter AWip\acrbn /' ox0101 | 174

0xC6 0x41 Latin @épié\l_ec@r)\ V\(th Br!e\ve U j\/ ox0102 | 177

0xC6 0x61 Latin Sm}&_em@\witmeve\/ ox0103 | 174

OX[CE 0x41 Latin C pital/l_&tter\!\w (%({nek 0x0104 179

0x[CE 0x61 Latin Small Lattery With, Ogofiek ox0105 | 189

0xC2 0x43 [ (atin Capitaletter'C Witk Acute oxo106 | 181

0xc2 0x63 | Lati Srall DetterC With Acute ox0107 | 183
0xc3 0x43 \ > tm\tsip\foe)er C With Circumflex ox0108 | 183
0xc3 0x63 N OJkatimsmantetter ¢ ith Gircumfiex 0x0109 | 184
0X[C7 0x43 /\\ L;\[m}Mal Letter C With Dot Above 0x010A | 189
0x[C7 0x63 \ Lati mall Letter C With Dot Above 0x010B 186
0xCF 0x43 N .atin Capital Letter C With Caron oxo10c | 187
OxfSF Dx63\ | ) \) \ Latin Small Letter C With Caron ox010D | 184
om\»@\ \ Latin Capital Letter D With Caron 0x010E | 189
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.
0xCF 0x65 Latin Small Letter E With Caron 0x011B 200.
0xC3 0x47 Latin Capital Letter G With Circumflex 0x011C 201.
0xC3 0x67 Latin Small Letter G With Circumflex 0x011D 202.

0xC6 0x47 0xDO Latin Capital Letter G With Breve 0x011E 203.
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0xC6 0x67 0xFO 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 ox0122 | 207.
0xCB 0x67 Latin Small Letter G With Cedilla 0x0123 208.
0xC3 0x48 Latin Capital Letter H With Circumflex 0x0124 209.
0xC3 0x68 Latin Small Letter H With Circumflex 0x0125 210.
OxE4 Latin-CapitatLottor H-With Strok OXG26 211
OxF4 Latin Small Letter H With Stroke x0127 214
0xC4 0x49 Latin Capital Letter | With Tilde N\ 0x0\(28 \A\Q
0xC4 0x69 Latin Small Letter | With Tilde 0x0129\ [\214
0x[C5 0x49 Latin Capital Letter | With Macron 01 219
0x[c5 0x69 Latin Small Letter | With Macron &\ \\‘kb;\s 214
OXCE 0x49 Latin Capital Letter | With Ogorek \ oxof2E | 217
0xCE 0x69 Latin Small Letter | With(Ogo(n’éi; ox012F | 214
0xXC7 0x49  |0xDD Latin Capital Letter m\h\po)/(b ox0130 | 219
oxf5 0XFD Latin Spall'tett¢ Dotlegs 1,4 ) - v 0x0131 | 229
0xE6 Latin Capital Ligature ] N ox0132 | 221
oxfF6 Latin Stfall Ligature ™\, "\ 0x0133 | 229
0XC3 Ox4A Latin CaRital hettekJ With Girfumflex 0x0134 | 229
0x[C3 0x6A ) | (atin SmalN_ettérs Wit Circumflex 0x0135 | 224
0xCB 0x4B | Lati Oapitalgtter K-With Cedilla 0x0136 | 229
0x[CB 0x6B N batin SqralhLetter K With Cedilla 0x0137 | 224
oxfFo N LatiSmalkL efter Kra ox0138 | 227
0X[C2 0x4C /\\ L;\[m}Mal Letter L With Acute 0x0139 | 228
0xc2 0x6C \ Datin€mall Letter L With Acute 0x013A | 229
0x{CB 0x4C N .atin Capital Letter L With Cedilla 0x0138 | 239
0B IxEA, Yt \ Latin Small Letter L With Cedilla ox013c | 231
0xo\m<c\ \ Latin Capital Letter L With Caron 0x013D | 232
OX[CF 0x6€ > Latin Small Letter L With Caron 0x013E 233
OXE7 Latin Capital Letter L With Middle Dot 0x013F 234
OXF7 Latin Small Letter L With Middle Dot 0x0140 | 23

0xES8 Latin Capital Letter L With Stroke 0x0141 236.
0xF8 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 Ox4E Latin Capital Letter N With Cedilla 0x0145 | 240.
0xCB 0x6E Latin Small Letter N With Cedilla 0x0146 241.
OXCF Ox4E Latin Capital Letter N With Caron 0x0147 242.
0xCF 0x6E Latin Small Letter N With Caron 0x0148 243.
O0xEE Latin Capital Letter Eng 0x014A 244.
OxFE Latin Small Letter Eng 0x014B 245.
0xC5 Ox4F Latin Capital Letter O With Macron 0x014C 246.
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0xC5 0x6F Latin Small Letter O With Macron 0x014D 247.
0xCD 0x4F Latin Capital Letter O With Double Acute 0x0150 248.
0xCD 0x6F Latin Small Letter O With Double Acute 0x0151 249.
O0xEA CE |Latin Capital Ligature Oe 0x0152 250.
O0xFA ce |Latin Small Ligature Oe 0x0153 251.
0xC2 0x52 Latin Capital Letter R With Acute 0x0154 252.
0xC2 0x72 Latin Small Letter R With Acute 0x0155 253.
OxcB-0xE2 Latir-Gaptattetter RWiHh-Gedifte ?W‘: 254
0x[CB 0x72 Latin Small Letter R With Cedilla \bx0157 259
OXICF 0x52 Latin Capital Letter R With Caron /\ OXO\QS 9
OxF 0x72 Latin Small Letter R With Caron 0xQ159\ [\25%
0x[C2 0x53 Latin Capital Letter S With Acute 01 258

NNV ITY
0xc2 0x73 Latin Small Letter S With Acute N\ gy /|0x0158 | 259
0xC3 0x53 Latin Capital Letter S With/eﬂ'ﬁ@\\ \ Poxo5c | 269
Ox[C3 0x73 Latin Small Letter S Witl(CirizU‘n]wflex 0x015D 261

0XCB 0x53 | 0xDE Latin Capital Letter (5\)\@&1,8%?{“21/\ 0x015E | 262

OXCB 0x73  |OXFE Latin %ah@t( s\\/vi@ CedQla U j\/ 0x015F | 263

0XCF 0x53 Latin Ca}ﬁl L&Qr\s\wn Carom._/ 0x0160 | 264

OXCF 0x73 Latin Srfall Letter s\\q\iu\Ca}aQ 0x0161 | 269
N

0XCB 0x54 La/tin\Ca\Qtal otk T \/Vk@&eéua ox0162 | 264
0xCB 0x74  (atin SmalN_etterT Witp Cedilla 0x0163 | 267
OXCF 0x54 | Lati DapitaN_stter TN ith Caron 0x0164 | 26§
0XCF 0x74 N, | O |vatin SaraliLetter T with Caron 0x0165 | 269
0xED N Okatingapitgl Letter T With Stroke 0x0166 | 279
0xfFD AN Larin'Sovdil Letter T With Stroke ox0167 | 271
0x[C4 0x55 \ Lati apital Letter U With Tilde 0x0168 272
0xfC4 0x(5 N atin Small Letter U With Tilde ox0169 | 279
OXM\ NER\ \ Latin Capital Letter U With Macron 0x016A | 274
0xf50x75 PN |\ Latin Small Letter U With Macron ox016B | 274
0x[C6 0x55 > Latin Capital Letter U With Breve 0x016C 274
0xX[C6\0%75 Latin Small Letter U With Breve 0x016D 2717
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.
0xC8 0x59 Y [Latin Capital Letter Y With Diaeresis 0x0178 288.

0xC2 0x5A Latin Capital Letter Z With Acute 0x0179 289.
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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 | 296.
OXEC1OX57 tatimCapitattetter W-With urdveC) yx/ﬁ#:‘“mk 209
OxC1 0x77 Latin Small Letter W With Grave * /‘k)xVEQ 294
0X[C2 0x57 Latin Capital Letter W With Acute * (\ 0x1k~{2 \ZN
0x[C2 0x77 Latin Small Letter W With Acute 7 0}%%83 \390
0x[C8 0x57 Latin Capital Letter W With Dlaer}m\\ \ 0 1EE>&\/ 301
0xC8 0x77 Latin Small Letter W With D.aer%i \ \ 0x1§85 302
0x[C1 0x59 Latin Capital Letter Y Wi}b(Grave Ox1EF2 303
0xc1 0x79 Latin Small Letter Y)N{tr\eév%” X Ox1EF3 | 304
0xA9 © |Left singieQuotatidh Mprk (<) 0x2018 | 304
0xjB9  |Right s}qe b\{)}akion Merk \ / 0x2019 | 304
O0xpAA “ Left Do uotation 0x201C 307
0xBA » |Right Dk{ume@@{atl\w) 0x201D | 304
oxp4 ™\ [rademar sign D) | > ox2122 | 309
oxpC N Leftwards Agow_ ) 0x2190 | 319
0xjAD k Upw\a@s\& ox2191 | 311
OXpE RS Rigtwards Arbw ox2192 | 313
OXpF { wards Arrow ox2193 | 313
oxps Wote 0x266A | 314
or
0x266B

a) 11 [\4( the SHY character indicates a position where long words
ca If when presented, there is no requirement to hyphenate the word this
be]  non-spacing character. If the word is hyphenated to break it
ac lines then behaviour is as if the SHY character is replaced by a normal
hy er (upicode 0x002D) followed by a carriage return
® Thége characters are added to support Norwegian.
° These characters are added to support Welsh.
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Annex B
(normative)

DVB-SI PDC descriptor

B.1 Introduction

This annex describes a descriptor which has been agreed by DVB SI-DAT, but not yet
pUblISh 1 EN-360468—andETR2t+1+—Since—=a—definition—ofthis—descriptor<s—essential for
understanding of the text on recording (see 9.6), the definition of the descriptor isrepfoduced
here. The conditions for inclusion of this descriptor are addressed undér 9.2

NOTE This description is based on documents SI_DAT 460, SI_DAT 480 and SI_DA
B.2 PDC descriptor

This descriptor, for use in the EIT, defines a programme i 3 PIL) as de¢fined in
ETS 300 231 for an event.

Table B.1 —?n\taxm
Syntax \ \ )I}o. of bits Type

PDC descriptor(){
descriptor_ta % 8 uimsbf
8

uimsbf

bslbf
bslbf

B.2.1

This 8 bi

B.2.2

This 8 b

B.2.3

This 20-bit field gives the programme identification label.

The structure of the programme identification label (PIL) is as follows:

Programme identification label

1|2|3|4|5 6|7|8|9 10|11|12|13|14 15|16|17|18|19|20

M L M L M L M L

Day Month Hour Minute

The PIL contains date and time of the first published start time of a certain event.
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Within analogue systems, the PIL is either broadcast in the teletext format (PDC) or as a part
of the VPS label in dataline 16. The values for the day, month, hour and minute are binary
coded.

No change is made to the PIL once it has been made publicly available, provided the
transmission time remains within the validity time window (as defined in ETS 300 231).

@%
8
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Annex C
(informative)

Bootloader and software download

This annex provides an overview of some of the issues associated with over air download of
firmware updates.

CcA1 verview

The software download mechanism described here is intended tandard
framew@rk for manufacturer and broadcaster to update the system iver to
deliver bug fixes or provide new functionality. So it is used for dkjve em and
residen{ applications only.

The soffware download concept requires a bootloader _whie alty Feceiver
firmwarg. There are different ways to download new N

+ overair download via broadcast channel;

+ dowpload using the CI;

+ dowpload over the serial connection\(RS

Only the first method is addressed herg e otf i ted in a
similar fashion.

The preferred data trapspox{ proto p ed on MPEG data structures, for ¢xample
DSM-CC data carouse [ e responsibility of the service provider, i.e.
manufagturer. As/an i ema,ya private/public key cryptographic alggrithm is
recommlended. @

C.2 Signalli

The sig i ' wnload service depends on the possibilities of the jnetwork
operatof the sonstrugtion of the network. The software download data component can
represe i

The sigpalling of the_download stream can be done in PSI and SI. It marks the downlqad data

componjent /providing the entry point to the DSM-CC carousel and optionally provides
additionatinformation apbout the Kind of soitware transmitted.

The PSI signalling shall be done using the data_broadcast_id_descriptor in the elementary
stream (2nd) loop of the PMT which corresponds to the relevant download data component.
The signalling in S| provides a high level link to the relevant data component. This link can be
located in the 1st loop of the NIT or BAT using a linkage descriptor with a dedicated linkage
type or in the 2nd loop of the SDT using the data_broadcast_descriptor. The latter case
requires that the software download service represents an own service with a dedicated
service_id.

A data structure can be transmitted along with the linkage and data broadcast (id) descriptor
in its private data area. This structure supports the receiver identifying whether the data
component contains relevant software, such as the same model and more recent software
version. The definition of this structure is closely related to the registration of the data
broadcast ID for the data broadcast (id) descriptor or the linkage type for the linkage
descriptor. Table C.1 shows an example of such a structure:
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