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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The prog¢edures used to develop this document and those intended for its further maintenance at
describefl in the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor th
different| types of ISO documents should be noted. This document was drafted in accordance with t}
editoriallrules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may\be’the subject
patent rights. ISO and TISA shall not be held responsible for identifying any or all such patent right
Details of any patentrights identified during the development of the document will bé in the Introductia
and/or oh the ISO list of patent declarations received (see www.iso.org/patents).
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mittee responsible for this document is [SO/TC 204 Intelligent transport systems, in cooperatig
Traveller Information Services Association (TISA), TPEG Applications Working Group throug
A Liaison status.

1219 consists of the following parts,*under the general title Intelligent transport systems -
d travel information (TTI) via transport protocol expert group, generation 2 (TPEGZ2):

2: UML modelling rules [Technical-Specification]

3: UML to binary conversion.iules [ Technical Specification]
4: UML to XML conversion’rules [ Technical Specification]

5: Service framework [ Technical Specification]

6: Message mahagement container [Technical Specification]
7: Location referencing container [Technical Specification]

18:4Irdffic flow and prediction application [Technical Specification]
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1: Introduction, numbering and versions [ Technical Specification]
9: Service and network information [Technical Specification]

10: Conditional access information [Technical Specification]

14: Parking information application [Technical Specification]

15: Traffic event compact application [Technical Specification]

16: Fuel price information application [Technical Specification]
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— Part 19: Weather information application [ Technical Specification]
— Part 20: Extended TMC location referencing [Technical Specification]
— Part 21: Geographic location referencing [ Technical Specification]

— Part 22: OpenLR-location-referencing [ Technical Specification]

— Part 23: Roads-and-multi-modal-routes-application [ Technical Specification]
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Introduction

History

TPEG technology was originally proposed by the European Broadcasting Union (EBU) Broadcast
Management Committee, who established the B/TPEG project group in the autumn of 1997 with a brief
to develop, as soon as possible, a new protocol for broadcasting traffic and travel-related information
in the multimedia environment. TPEG technology, its applications and service features were designed
to enable travel-related messages to be coded, decoded, filtered and understood by humans (visually
and/or ajudibly In the users language) and by agent systems. Originally a byte-oriented data stream
format, yhich may be carried on almost any digital bearer with an appropriate adaptation layer, was
developdd. Hierarchically structured TPEG messages from service providers to end-users were designgd
to transfer information from the service provider database to an end-user’s equipment.

Oneyearflaterin December 1998, the B/TPEG group produced its first EBU specifications, Two documents
were rel¢ased. Part 2 (TPEG-SSF, which became ISO/TS 18234-2) described the Syntax,/'Semantics arnd
Framing|structure, which was used for all TPEG applications. Meanwhile Part 4 (TPEG-RTM, whigh
became ISO/TS 18234-4) described the first application, for Road Traffic Messages.

Subsequently in March 1999, CEN TC 278/WG 4, in conjunction with ISO/T€204/WG 10, established|a
project gfoup comprising members of the former EBU B/TPEG and they contintied the work concurrently.
Further parts were developed to make the initial set of four parts, enabling the implementation of|a
consistent service. Part 3 (TPEG-SNI, ISO/TS 18234-3) described theService and Network Informatign
Application, used by all service implementations to ensure appropriate referencing from one servige
source tq another.

Part 1 ([TPEG-INV, ISO/TS 18234-1), completed the series;, by describing the other parts and thejr
relationghip; it also contained the application IDs usediwithin the other parts. Additionally, Part p,
the Publjc Transport Information Application (TPEGSRTI, ISO/TS 18234-5), was developed. The s¢-
called TREG-LOC location referencing method, which“énabled both map-based TPEG-decoders and ngn
map-basgd ones to deliver either map-based location referencing or human readable text informatiop,
was issyed as ISO/TS 18234-6 to be used.in“association with the other applications parts of the
ISO/TS 18234-series to provide location referencing.

The ISO/ITS 18234-series has become known as TPEG Generation 1.
TPEG Gdneration 2

inauguration of thé Traveller Information Services Association (TISA) in December 20(7
derived from former Forunis and the CEN/ISO development project group, the TPEG Applications
Working|Group took over-development work for TPEG technology.

It was about this time‘that the (then) new Unified Modelling Language (UML) was seen as having maj¢r
advantages for thedevelopment of new TPEG Applications in communities who would not necessarily
have binpry physical format skills required to extend the original TPEG TS work. It was also realizgd
that the XMEformat for TPEG described within the ISO/TS 24530-series (now superseded) had a great¢r
significahee)than previously foreseen; especially in the content-generation segment and that keeping
two physical formats in synchronism, in different standards series, would be rather difficult.

As aresult TISA set about the development of a new TPEG structure that would be UML based - this has
subsequently become known as TPEG Generation 2.

TPEG2 is embodied in the ISO/TS 21219-series and it comprises many parts that cover introduction,
rules, toolkit and application components. TPEG2 is built around UML modelling and has a core of rules
that contain the modelling strategy covered in Parts 2, 3, 4 and the conversion to two current physical
formats: binary and XML; others could be added in the future. TISA uses an automated tool to convert
from the agreed UML model XMI file directly into an MS Word document file, to minimize drafting
errors, that forms the Annex for each physical format.
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TPEG2 has a three container conceptual structure: Message Management (Part 6), Application (many
Parts) and Location Referencing (Part 7). This structure has flexible capability and can accommodate
many differing use cases that have been proposed within the TTI sector and wider for hierarchical

message content.

TPEG2 also has many location referencing options as required by the service provider community,

any of which may be delivered by vectoring data included in the Location Referencing Conta

iner. The

following classification provides a helpful grouping of the different TPEG2 parts according to their

intended purpose:

I'polkit parts: TPEGZ-INV (Part 1), TPEGZ-UML (Part Z), TPEGZ-UBCR (Part 3], TPEGZ-UXCR
TPEG2-SFW (Part 5), TPEG2-MMC (Part 6), TPEG2-LRC (Part 7)

Special applications: TPEG2-SNI (Part 9), TPEG2-CAI (Part 10)

Lpcation referencing: TPEG2-ULR (Part 11), TPEG2-ETL (Part 20), TPEG2-GLR (Patt 21), TP
(fPart 22)

Applications: TPEG2-PKI (Part 14), TPEG2-TEC (Part 15), TPEG2-FPI (Patt,16), TPEG2-TFP (
TPEG2-WEA (Part 19), TPEG2-RMR (Part 23)

(Part 4),

EG2-OLR

Part 18),

TPEG2 has been developed to be broadly (but not totally) backward-compatible with TPEG1 to assist in
tjansitions from earlier implementations, while not hindering the FPEG2 innovative approach gnd being

able to support many new features, such as dealing with applications having both long-term, un
content and highly dynamic content, such as Parking Information.

This Technical Specification is based on the TISA spegification technical/editorial version
TPEG2-SFW/1.1/001.

thanging

number:
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Intelligent transport systems - Traffic and travel

information (TTI) via transport protocol experts group,

generation 2 (TPEG2) —
Part 5:

Service framework (TPEG2-SFW)

b

Scope

This series of Technical Specifications establishes a method of conveying-data for a wide
applications that require the efficient transmission of point to multi;poinit data over pq
uhreliable broadcast channels. It is also suitable for point-to-point and multicast applications
eaqsily be encapsulated in Internet Protocol.

This Technical Specification describes the basic capabilities of‘the generation 2 TPEG (TH
providing a multiplex of TPEG Services and applications. Togethér with the definitions of th¢
TPEG UML modelling rules and the particular physical TPEG representations for TPEG- binary
(TISA: TPEG UML Conversion Rules) and tpegML files (TIS#Specification: TPEG UML Conversid
itfreplaces the former documents TPEG-INV and TPEG-SSF.

2| Normative references

The following documents, in whole or in part, are normatively referenced in this document
irldispensable for its application. For dated references, only the edition cited applies. For
re¢ferences, the latest edition of the referenced document (including any amendments) applies.

140/ TS 18234-3, Intelligent transport systems — Traffic and travel information via transport
experts group, generation 1 (TPEG1) binary data format — Part 3: Service and network informatioH
SNI)

[§0/TS 21219-2, Intelligenttransport systems — Traffic and travel information (TTI) via transport
experts group, generation 2 (TPEG2) — Part 2: UML modelling rules

190/ TS 21219-3,Intelligent transport systems — Traffic and travel information (TTI) via transport
experts groupsgeneration 2 (TPEG2) — Part 3: UML to binary conversion rules

[§0/TS 21219-4, Intelligent transport systems — Traffic and travel information (TTI) via transport
experts.group, generation 2 (TPEGZ2) — Part 4: UML to XML conversion rules

range of
tentially
and may

EG2) for
b general
streams
n Rules),

and are
undated

protocol
(TPEGI-

protocol

protocol

protocol

3—Termts, defimitions anmd abbreviated termts

3.1 Terms and definitions

3.1.1
TPEG Application

application layer protocol fulfilling the general TPEG requirements at the highest layer of the ISO OSI

model and standardized by TISA/ISO

Note 1 to entry: A TPEG Application consists of a set of classes and rules for encoding information required for a

traffic information service.
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3.1.2
TPEG Client
device or entity on the receiving side of the TPEG transmission chain

Note 1 to entry: See 4.2.

3.1.3
TPEG Server
device or entity on the sending side of the TPEG transmission chain

Note 1 to utl_y. See42:

3.1.4
TPEG Sefvice
multiplex of TPEG Service Components with a dedicated Service ID

Note 1 tojentry: See 5.1.

3.1.5
TPEG Service Component
virtual channel for messages of a dedicated TPEG Application

Note 1 tojentry: See 5.1.

3.1.6
Service Frame

data-strycture implementing the TPEG Service in the TPEG binary representation

3.1.7
Service Component Frame

data-striyicture implementing the TPEG Service Companent stream in the TPEG binary representation

3.1.8
TPEG Sefrvice Multiplex
multiplex of TPEG Services within one data stréam or file

3.19
TPEG Stream Directory

TPEG Stifucture used for signalling the TPEG Services within a Service Multiplex

3.1.10
TPEG Structures

data stryctures used by-FPEG on the particular protocol layers of the service transmission

© ISO 2015 - All rights reserved
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3.2 Abbreviated terms

AID Application Identification

BPN Broadcast, Production and Networks (an EBU document publishing number
system)

CEN Comité Européen de Normalisation

CRC Cyclic Redundancy Check

Dt:B Digital Audio Broadcasting

DVB Digital Video Broadcasting

EBU European Broadcasting Union

INV Introduction, Numbering and Versions (see EBU BPN-Q27 - 1)

IRR Intellectual Property Right(s)

190 International Organization for Standardization

ITU-T International Telecommunication Unien “Telecom

OpFI Open Systems Interconnection

Pl Public Transport Information

RI'M Road Traffic Message Application

SFWTPEG Service Framework (this Technical Specification)

SIDTPEG Service Identification

SNI Service apd;Network Information Application (see EBU BPN 027 - 3)

S$F SyntaX;Semantics and Framing Structure

TPEG Transport Protocol Experts Group

T[T1 Traffic and Travel Information

urc Universal Coordinated Time

UML Unified Modelling Language

XML Extensible Markup Language

XED XML Schema Definition

4 Introduction — TPEG

4.1 TPEG transmission

TPEG is intended to operate via almost any simple digital data channel, where it is primarily targeted
at broadcast media using byte oriented transparent data channels. Other physical formats may pose
different constraints on a transmission layer. Thus, TPEG assumes nothing of the channel other than
the ability to convey a stream of bytes. To this end, the concept of transmission via a “piece of wire” is
envisaged, in which the bearer has no additional service features.

© IS0 2015 - All rights reserved 3
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In Figure 1, a variety of possible transmission channels are shown. The only requirement of the channel
is that a sequence of bytes may be carried between the TPEG generator and the TPEG decoder. This
requirement is described as “transparency”. However it is recognized that data channels may introduce
errors. Bytes may be omitted from a sequence, bytes may become corrupted or additional and erroneous
data could be received. Therefore TPEG incorporates error detection features at appropriate points and
levels. It is assumed that bearer systems will introduce an appropriate level of error correction.

Fig

4.2 TH

The follojwing roles are defined for TPEG devices:

— TPEG Server - is the device, group of devices ot\entity that provides the capabilities to encode TPHG
objefts, e.g. TPEG messages, TPEG Service.Frames or TPEG Service Component Frames and whi¢h
tranpmits it via a suitable digital bearer to-the TPEG Client side.

— TPEf Client - is the device or entity'that provides the capabilities to decode TPEG objects receivgd

fron{

These tefms are used in the restofthis Technical Specification to designate these roles.

4.3 TH

In Figurd 2, the different layers of the TPEG protocol are identified in accordance with the ISO/0SI modgl.

ad
DAB graphics
DRM ; "
TPEG Server | Bytes ) DVB Bytes ) TPEG Client —— (_ navigation
Internet ~
driver
Cellular \

assistance

GG

ure 1 — TPEG data may be delivered simultaneously via different bearer channels

EG roles

one or several TPEG Servers.

EG layer model

et
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Service and
Network
Information
Application

Traffic Message

e.g. Road

Application

TPEG Service Component multiplex

TPEG

L

A
L

Network-and

Transport Layer
OSl layers 3,4

Data Link
Layer
OSl layer 2

Physical
Layer
OSl layer 1

TPEG Transport and Service multiplex

Adapt- | Adapt- | Adapt- Adapt-
ation ation ation ation
DAB DVB |[Cellular Internet
Radio - \ .,

piece of\wire
wave

Figure 2 — TPEG in relation to the-ISO/0SI Layer Model

hyer 7 is the top level and referred to in TPEG as the application layer. The following TPEG Appg

‘e defined at date of publication of this Technical\Specification:

Service and Network Information (SNI) Application;

Road Traffic Message (RTM) Application;

Public Transport Information (PTI) Application;

Location Referencing Container (LRC);

Parking Information (RKI) Application;

Traffic Event Compact (TEC) Application;

Conditional Aceess Information (CAI) Application.

n up-to-datellist of TPEG Applications can found on the TISA webpage.

hyers 6'and 5 are the presentation and session layers. TPEG Service Components are merg
single stteam and encrypted and/or compressed.

L

lications

ed into a

hyers 3 and 4 are the transport and network layers. These layers define the means for synchr¢nisation

and routing. This is the lowest layer of the TPEG protocol.

Layer 2 is the datalink layer. This layer consists of a wide range of different bearers, which are suitable
carriers for the TPEG protocol. An adaptation layer may be required in order to map the TPEG stream
onto that bearer. For that TPEG may also define requirements to the bearer.

Layer 1 is the physical layer. This defines the transmission medium (radio waves, wire, optical, etc). One
particular bearer can make use of different physical layers.

©
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4.4 Design principles

The following general principles have been assumed in the development of the TPEG protocol, structure
and semantics:

5

TPEG is platform independent and bearer independent;

TPEG is designed for but not restricted to unidirectional transmission;

TPEG provides a protocol structure, which employs asynchronous framing;

TPE
TPE

i assumes that underlying systems may employ error correction;

[ has a hierarchical data frame structure enabling a multiplex of TPEG Services and-TPH

Applications within one data stream;

TPE
TPE
TPE

TPE
fronf

Des

; provides worldwide unique identification of TPEG Services;
i permits the use of encryption mechanisms, if required by an application;
i Applications can be extended in a backwards compatible way;

i Applications are modelled using UML. Specific physical transniission formats are derivg
these models.

cription of TPEG Multiplex and TPEG Structures

5.1 Oyerview

TPEG pr¢vides multiplexing functionality on several TPEG levels (see also Figure 3 below):

TPE
a vir
the ¢
TPE

TPE
TPE
Servy

TPE
relaf

[ Service Components and TPEG Applications: A TPEG Service Component is used to provig
tual channel for streams of messages 6f-one and only one TPEG Application type. Accordingl
ontent of a TPEG Service Component;is encoded following the definitions of the correspondir
; Application.

[ Service Component Multiplex and TPEG Services: A TPEG Service consists of one or sever
; Service Components, thus'combining several application specific message streams. Each TPH
ice has a worldwide unique Service Identification (SID).

> Service Multipléx: One or several TPEG Service streams can be multiplexed to one beare
ed data-stream{~Each of the TPEG Service data objects within this data stream can

unambiguously assigned to a TPEG Service by its unique SID. The Service multiplex enables t}

reali

zation of seyeral TPEG Services within one data stream.

d

le

Y,
g
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Content Acquisition TPEG Server TPEG Client
semantic encoding combining applications combining services
[~ Client
o _ TPEG
Reports | LA’O" et . | Application |- <l Transport > ¢
ggregation Encoder A Encoder A Encoder A ‘ Client y\
C) Application B Service B Transport B Prese "

Applications

Services

Figure 3 — TPEG multiplex hierarchy
I

%
The multiplex hierarchy described above requireS@rresponding data structures (TPEG Struct

the particular protocol layers, i.e.: &

W\
r the messages multiplex on Service Component

a TPEG Service Component structur&
Application layer; b\

- a TPEG Service structure for @j&&'z&rvice Component Multiplex on the TPEG Service layer;

for the multiplex of several TPEG Services within a physical dat
abstraction and the signalling of TPEG Services.

- TPEG Transport structur
in particular for the b

Ap overview of th
Service Componen

the particular tr
uped to signal PEG Services transmitted in a TPEG Service Multiplex.

&

es cgflres is given in Figure 4. The hierarchy includes data structures
G Services and TPEG Transport, where the latter ensures the abstract

015(E)

ures) for

or TPEG

ind

h stream,

for TPEG
ion from

ission bearer. A further structure is the TPEG Stream Directory, whiclh may be

v
S
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class TPEG Transport Framing/

TransportFrameTemplate

+ Meta Information (optional)

b

TransportFrame Type0

TransportFrame Type1

+ transportFrameContent: StreamDirectoryFrame

+ transportFrameContent: ServiceFrame

v

V

StreamDirectoryFrame

ServiceFrame

+ Meta Information (optional)
+ Service Identifier [1..n]

+ Service |dentifier
+ Encryption Indicator
+ Service Frame Content: ServCompMultiplex

V
The Service Frame Content}~” ServCompMultiplex
may be encrypted using the
encryption method + multiplexContent: ServiceComponentFrame [1..%]
signalled in the Service T ¥
Frame Encryption Indicator \:/
attribute.

ServiceComponentFrame

+ Service Gomponent Identifier
+ Meta [Infofmation
+ Servige\Component Data

w7

Figure 4 — Transport hierarchy of TPEG Stream Directory and Service Frame Structures

Further fransport structures may be defined in‘the future, e.g. for TPEG multiplex information.

The TPE[G Structures shown in the figuresiabove are described on an abstract level in the following
sections{These UML definitions shall not be'used for automatic generation of physical format descriptions
as defingd in TISA Specification: TPEGUML Modelling Rules, TISA: TPEG UML Conversion Rules and TISA
Specificdtion: TPEG UML Conversion Rules. In particular, the UML classes above shall not be considergd
as TPEG Pervice Components. For_definitions of its physical data representations see Annex A for TPEG-
binary and Annex B for tpegML)

5.2 THEG Transportjevel

The TPEG Transpertlevel is dependent on the physical representation used. The information providgd
on this lgvel mayinclude meta information for data structure identification, synchronization and err¢r
detection. For\details see Annex A for TPEG-binary and Annex B for tpegML.

5.3 TPEG Service level

5.3.1 General

The following sub-clauses describe in an abstract way the data objects used by the TPEG Service Multiplex
and Service Component Multiplex. The physical representations of these data objects in TPEG-binary
and tpegML are defined in Annex A and Annex B. The attributes of these data objects have dedicated
types which are defined in this Technical Specification or in TISA Specification: TPEG UML Modelling
Rules.

8 © IS0 2015 - All rights reserved
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5.3.2 TPEG Service structure

The TPEG Service Structure contains the Service Component Multiplex of a dedicated TPEG

Service.

Each instance of this structure includes the SID of the corresponding TPEG Service and a different range

and number of Service Component Structures as required by the service provider.

The attributes of the TPEG Service structure are listed hereunder:

Table 1 — Attributes of the TPEG Service structure

Table 2 — Attributes of the TPEG Stream Directory structure

Name Type Multiplicity Description

S|D Serviceldentifier 1 Service Identifier (SID A/B/C) of the TPEG Service correspondipg to the
including Service Structure instance. For details see 5:3'3.2

SgervEncID IntUnTi 1 The Service Encryption Indicator signals the encryption method used
for the Service Component Multiplex containedgn,the Service Sfructure
object. For details see 5.3.3.1

Sgrvice Component ServiceComponent 1.* One or several instances of type Service Component Structure (see also

Multiplex 5.4). The resultant data object is transforjmed according to the ¢ncryption
method required (if the Encryptiondndicator is not 0) or is left hnchanged
(if the Encryption Indicator = 0).

5/3.3 TPEG Stream Directory structure

This structure is solely used to transport the TPEG Stream_Directory information, i.e. the SIPs of the

TPEG Services transmitted in this data stream. The attributes of the TPEG Stream Directory Jtructure

atre listed hereunder:

Name Type Multiplicity Description
S|D Serviceldentifier 1.* A vector of Service Identifiers (SID A/B/C) of the TPEG Serviceq transmit-
ted in the corresponding data stream.
The TPEG Stream Directory shall be used for any broadcast based TPEG Service transmission fo enable

e TPEG Client to retrieve afast and reliant information about the services within the stream
3.4 Service level attributes description

3.4.1 ServiceEncryption Indicator

he Service Exicryption Indicator is an unsigned integer value with range 0-255. If the indig
hlue 0 alkdata in the Service Component Multiplex are non-encrypted. Every other value of th
hcryption Indicator indicates that one of several mechanisms for data encryption or compre

gorithms may be freely chosen by the service provider.

ator has
e Service
tsion has

bendutilized for all data in the following multiplex data. The encryption/compression technlique and

0 =noencryption/compression

1to 127 =reserved for standardised methods, for the current list of already allocated Encryption

Indicators, see http://www.tisa.org

128 to 255 = may be freely used by each service provider, may indicate the use of proprietary

methods.
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5.3.4.2 Service identification
The Service IDs are structured in a similar way to Internet IP addresses as follows:
SID-A . SID-B. SID-C

The range of each SID element is 0-255 (type IntUnTi). The combination of these three SID elements shall
be uniquely allocated on a worldwide basis. The following address allocation system applies:

SID range for TPEG technical test SIDs = 000.000.000 - 000.127.255

Any SID may be used within this range for up to a maximum of 12 months, on a self allocation basis. Services
with sucl an SID shall not be shown in any end-user client device

(allows fgr approximately 32,000 possibilities)

SID rangg¢ for TPEG public test SIDs =000.128.000 - 000.255.255

Any SID ray be used within this range for up to a maximum of 12 months, on a self allocation basis. Services
with such an SID may be shown in end-user client devices and shall be clearly marked asctrials that may contaip
invalid dgta

(allows for approximately 32,000 possibilities)

SID rangg for TPEG regular public services SIDs = 001.000.000~100.255.255

SIDs within this range will be allocated by the TISA, for a small fee and,may then be used on a long-term basis,
subject tg renewal

(allows for approximately 6 million possibilities)

SID rangg: reserved for future use SIDs’=101.000.000 - 255.255.255
SIDs within this range will be allocated by the TISA, at sefre time in the future

(allows for approximately 10 million possibilities)

A SID in|the ‘“TPEG technical test range’ may be used by a tester or service provider, self organizef,
making the assumption that NO client device will respond to such a SID. All SIDs in the ‘TPEG public
test’ and| “TPEG regular public seryvices’ ranges are assumed to cause a response in any client device.
Specialigt test client devices inay be able to access any range of SIDs. For the current list of already
allocated SID’s, see http://www.tisa.org.

5.4 THEG Service Component level

5.4.1 SYervice.Component structure

The TPE[G/Service Component Multiplex is realized by a collection of one or more instances of TPHG

Service C oot Structiivrac thatvunna and e day Afhich avn frnnlo datarminad hothoa caryicn e dd r
opeReRtatFaetdreSstRetypeahRaoraerorwrHenareHreery-aeterie anytne-serviece proviacy.

The composition of the Service Component Multiplex of a TPEG Service is signalled by the tables in
the related SNI as defined in ISO/TS 18234-3. Within a Service Component Multiplex stream one and
only one SNI Service Component shall be present. This SNI Service Component shall have the Service
Component ID (SCID) = 0. Note that the SNI Service Component may not be included in every TPEG
Service Structure instance but shall be present in the Service Component stream. The service provider
is free to determine the transmission frequency of the SNI though it should be sent in each Service
Structure instance, if possible.

According to the Service Component Encryption Indicator (EncID) value in the SNI (ISO/TS 18234-3) the
Service Component Data included in a Service Component may be encrypted (see also 5.3.3.1) while the
other attributes of the Service Component Structure shall be unencrypted in this case.
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The attributes of the TPEG Service Component Structure are listed hereunder:

Table 3 — Attributes of the TPEG Service Component structure

Name Type Multiplicity Description
Meta Dependent on physical 0.1 Meta information for data structure identification and error detection
Information representation (CRC), as required by the physical representation applied
SCID IntUnTi 1 Service Component Identifier (SCID) as defined in the related SNI com-
ponent. For the SNI the value shall always be SCID = 0.
Service Component |ServiceComponentData 1.* The Service Component Data containg the TPEG messages encoded

ta

according the specification of the related TPEG Application. 1]
Component Data maybe encrypted if encryption on the Servi
nent level is applied.

[he Service
ce Compo-

© ISO 2015 - All rights reserved
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Annex A
(normative)

TPEG-Binary Representation of Framework Structures

A.1 Gdneral definitions

For gendral definitions concerning TPEG data types please refer to TISA Specification: TREG'UML
Modelling Rules. The notation is defined in the UML to TPEG-Binary conversion rules specificatio
Howevei the notation is used in this Technical Specification without having the UML equivalent.

B

A.2 TREG data stream description

A.2.1 Diagrammatic hierarchy representation of frame structure

Inthe TPEG-binaryrepresentation the TPEG Structures on the Transport,Service and Service Component
level are[realized by data frames. The following diagram shows the hjerarchical structure of the TPHG
frames:

Transport E T
Frame Sync Word Field Length Headef CRC ram:e1 ype Service Frame
Service Service ) )
Frame |dentificatian Encryption f, (Service Component
Indicator Multiplex)

(SIR-A/B/C)
Service Service Service Service
Component Component Component .. Component
Multiplex Frame 1 Frame 2 Frame n
Service Service Com

ponent ) further . Data

Component Identifier LFe'ne"fh Hgg‘éer Attributes Service S;)t:ponent CRC
Frames (SCID) g (optional) (optional)

Figure A.1 — TPEG Frame Structure, Frame Type = 1 (i.e. conventional data)
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Transport
Frams Sync Word Field Length Header CRC FramzeOType Stream Directory Frame
Stream
s Number of Service-ID 1 Service-ID 2 Service-IDn streamDir
_D"F R4 Services [SIDAJBIC) [SIDAIBIC) R [SIDAJBIC) CRQ
rame

Figure A.2 — TPEG Frame Structure, Frame Type = 0 (i.e. Stream Diréctory)

Al2.2 Syntactical representation of the TPEG stream
Al2.2.1 TPEG Transport Frame

Al2.2.1.1 Structure

The following boxes are the syntactical representation of th€ TPEG frame structure shown
The byte stream consists of consecutive TPEG Transport Frames. The Transport Framesina T
sfream may belong to one service provider only or may.build a multiplex of TPEG Services of
s¢rvice providers.

hch Transport Frame shall include exactly one TPEG Service Frame whose length is restricte
535 Bytes.

rames. If possible, one Transport Frame should follow another directly, however if any spac
‘e required these should be set to 0 hex (padding bytes).

<TpegStream>:= :The/ data stream
infinite { & Control element, (loop continues infinitely)
n * <IntUnTi>(0), : Any number of padding bytes (0 hex)
<TransportFrame>, : Transport Frame

b

<TransportFrame(0)>:=

<IntUnLi>(¥FOF hex), : Synchronization word (FFOF hex), see A.2.2.1.2

<IntUnLiX>(m), : Field length, number of bytes in Service Frame (max.
Bytes), see(A.2.2.1.2

<CRCXN\(tFrameHeaderCRC), : Transport Frame Header CRC, see A.2.2.1.2

<IntUnTi> (x), : Frame type of Service Frame, see A.2.2.1.2

&LServiceFrame (x)>; : Any Service Frame follows

E

6

The byte stream shall be built according to the above-mentioned repetitive structure of T
F

a

© ISO 2015 - All rights reserved
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TPEG Transport Frame attributes
Syncword
The Syncword shall be 2 bytes long and shall have the value of FFOF hex.

The nibbles F hex and 0 hex have been chosen for simplicity of processing in decoders. The patterns
0000 hex and FFFF hex were deprecated to avoid the probability of false triggering in the cases of some
commonly used transmission channels. The byte sequence FFOF may also occur as regular TPEG data
in the transport frame payload. As a consequence, additional verification of synchronization status is
required, This may for instance be performed by checking the transport frame header CRC.

Field Length

The valu of the Field Length attribute shall be equal to the number of bytes in the Service Frame, i.e. g1l
bytes following the Frame Type attribute. This derives from the need of variable length frames.

Frame Type

The Value of the Frame Type attribute indicates the content of the Service Framé The following table
gives thd meaning of the Frame Type:

Frame Type value (dec): Kind of information in.Service Frame:
0 Stream Directory information inclided in the Transport Frame (see
A.2.2.3)
1 Service Component Multiplex data included in the Transport Frame
(see A.2.2.4)

Transpqgrt Frame Header CRC
The Transport Frame Header CRC enables an error detection of the header of Service Component Framejs:
The CRClshall be two bytes long, and shall be based on the ITU-T polynomial x16 + x12 + x5 + 1.

The CRC|shall be calculated on 16 bytes including the Syncword, the Field Length, the Frame Type and
the first|11 bytes of the Service Frame. In the case that a Service Frame is shorter than 11 bytes, the
Syncworg, the Field Length, the Erame Type and the whole Service Frame shall be taken into account. |In
this case|the Header CRC calculation does not run into the next Transport Frame.

The calctilation of the CR€7js described in Annex D.

A.2.2.1.2 Synchronization method

On the TPEG Serwvice Level a three-step synchronization algorithm can be implemented to synchronize
the TPE( Client:

a) Search for an FFOF hex value (Syncword).
b) Calculate and check the header CRC, which follows.
c) Check the two bytes which follow the end of the Service Frame as defined by the field length.

The two bytes following the end of the Service Frame should either be a sync word or 00 hex, when
spaces are inserted for padding.

A.2.2.2 TPEG Service Frame template structure

A Service Frame comprises:
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<ServiceFrame (x)>:= : Template for Service Frame
n * <byte> ; : Content of service frame

A.2.2.3 Service Frame of frame type = 0 (Stream Directory Frame)

A.2.2.3.1 Structure

This Service Frame is solely used to transport the Stream Directory information.

<StreamDirectory<ServiceFrame (0)>>: = : Stream Directory frame
<IntUnTi> (n), : Number of services
nn_* <Serviceldentiiier>, T Any number of service 1Ds
<CRC> (streamDirCRC) ; : Stream Directory CRC for the number (n) f Ser-

vlice IDs and the SID-1list, see A.2.2.3.2
Al2.2.3.2 Attributes

ream Directory CRC
he Stream Directory CRC enables an error detection of the Stream Directory|/Frame data.

irectory data, i.e. starting with the attribute n encoding the number of SIDs in the Stream Directory

S

T

For the Stream Directory Frame (Frame Type = 0) an extra CRC calculation‘is done over the whole Stream
aDld ending with SID-C of the last SID.

The calculation of the CRC is described in Annex D.

Al2.2.4 Service Frame of frame type = 1 (Service Data Frame)

A| TPEG Service Frame may contain a different range and number of Service Component Frames as
r¢quired by the service provider. Furthermore, each.Service Data Frame shall include service infprmation
that comprises the service identification elements and the encryption indicator.

<$erviceData<ServiceFrame (1)>>: = : sService data frame
<ServiceIdentifier>(SID), :(Service identification (SID-A, SID-B, SID-C)
<IntUnTi> (ServEncID), ¢ Service encryption indicator, 0 = no encryptjon
fn(<ServCompMultiplex>) ; : Function f, (..) is utilized according to the |[chosen

eficryption algorithm

Al2.2.5 TPEG Service Compenent Multiplex

he Service Component Multiplex is a collection of one or more Service Component Framefs, whose
'pe and order are freely. determined by the service provider. The resultant multiplex is transformed
rcording to the enctyption method required (if the encryption indicator of the Service Framg is not 0)
" is left unchangéd,(if the encryption indicator = 0). The length of the resultant data shall be |ess than
" equal to 65531 bytes.

o O N o

<$ervCompMultiplex>:=
n * \XServCompFrame> (data) ; : Any number of any Service Component Frames

Al2.2.6¢ Interface to application specific Service Component Frames

T ICT TPEG SCI A\ ibc CUAII}JUIICllt FL dllltT illtl UduLCD t}lc alJlJ}lLatlUll DPCL;f;L LUdC. T]ll;D ITITAIIS fbll th I' detallS
of the data stream are specified by the application specification. In the history for different needs slightly
different Service Component Frames have been defined in the existing application specifications. To
harmonize this kind of frame, especially for new developments of specifications, this section specifies
not only a basic Service Component Frame which is required for any application but also a selection of
possible other Service Component Frames, whereof an application can just choose one without the need
to specify its own Service Component Frame.

An application specification, however, can specify its own Service Component Frame, which shall at
minimum include the following base Service Component Frame as first sub type.
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A.2.2.6.1 TPEG Base Service Component Frame structure

In a TPEG data stream it is possible to transmit a variety of TPEG message types. For that, the Service
and Network Information (SNI) Application provides a variable directory-like information of the TPEG
Service structure. This also includes the definition of which TPEG Application can be expected in a
specific Service Component Frame.

Thus, the Service Component Frame starts not with a typical interface template, but with a header,
defining the three first frame attributes being in common for all Service Component Frames. Therefore,
any Service Component Frame is built as shown below:

<ServCompFrame>: = : Service Component Frame
<SepvCompFrameHeader> (header), : Common Service Component header
<ApglicationData> (data) ; : Component data

Where the Service Component header is specified as:

<ServConpFrameHeader>:= : Common Service Component Frame header

<Inf{UnTi> (SCID), : Service Component identifier (SCID ishNdefined by SNII
Service |[Component, which is amongst others designating the application in'this Service
Componerjt Frame)

<Inf{UnLi> (fieldLength), : Length of the component data in{bytes, starting witgh
the firsy] byte after the scHeaderCRC attribute
<CRQ> (scHeaderCRC) ; : Service Component Header CREyT(see A.2.3.3)

At the S¢rvice Component level data are carried in Service ComponentiFrames which have a limitgd
length. If applications require greater capacity then the application shall-be designed to distribute data
between|Service Component Frames and to recombine this information in the decoder.

The inclysion of the field length enables the decoder to skip a component.

The maxfimum field length of the Service Component data¢fassuming that there is no transformatiop,
and onlylone component is included in the Service Frame)= 65526.

A.2.2.6.1 TPEG specialized Service Component data schemata

For reasgns of consistency Service Component Frames should be defined as similar as possible for the
differentlapplications. Specifically, three further header attributes of general nature may be used in the
applicatipn specific Service Component Frames for the following purposes:

— The ppplication data of a Service:€omponent Frame with dataCRC is error-free.

— DPata CRC on this level makes it possible, that in case of errors only the Service Component Frame
e.g. one relatively small package of data) would be lost. Other parts of the service multiplgx
may still be valid-

— Count of messages.the Service Component Frame contains named messageCount.

— Pometimes)it is useful not only to know the opaque count of bytes, but also how many messag¢s
hre included in the Service Component Frame data.

— Prioritization can be made by assigning a groupPriority.

In some cases the different Service Components received shall not just be handled by a FIFO buffer
but also with some qualification of severity of messages. In this case a high priority message may take
precedence over other messages in the decoder. These may be presented to the user even before low
priority messages are decoded.

A.2.2.6.2.1 Service Component Data with dataCRC

The basic recommended Service Component frame extends the <ServCompFrame> with a data CRC as
defined in A.2.3.4. This ensures that bit errors can be detected on Service Component Frame level.

<ServCompFrameProtected>:= : CRC protected Service Component Frame
<ServCompFrameHeader> (header), : Service Component Frame header as defined in
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A.2.2.6.1

external<ApplicationContent> (content), : Content specified by the individual applica-
tion

<CRC> (dataCRC) ; : CRC starting with first byte after the

Service Component Header CRC

A.2.2.6.2.2 Service Component Data with dataCRC and messageCount

Applications requiring direct access to the number of messages thatare available in a Service Component
can use the <ServCompFrameCountedProtected> Service Component Frame type. This Service
Component Frame type also includes the recommended data CRC for bit error detection at Service

—1 1 1
C DIITIPDUIICIIL I'T 4ITIC 1ICVELL

<$ervCompFrameCountedProtected>:= : CRC protected Service Component EFwame|with
me¢ssage count

<ServCompFrameHeader> (header), : Service Component Frame headef~as defiped in
Al2.2.6.1

<IntUnTi> (messageCount), : count of messages in this Applicationontent

external<ApplicationContent> (content), : actual payload of the application

<CRC> (dataCRC) ; : CRC starting with firstfbyte after the|Service

mponent Header CRC

pplications requiring priority handling at Service Component Frame level may [use the
bervCompFramePrioritisedProtected> Service Component Frame type. If not all messages wjithin the
filame have the same priority, the groupPriority attribute shallhave the value ‘typ007:000 - ur{defined’.
This Service Component Frame type also includes the recommended data CRC for bit error deflection at
Se¢rvice Component Frame level.

C
Al2.2.6.2.3 Service Component Data with dataCRC and groupPriority
A
<

<$ervCompFramePrioritisedProtected>:= : CRC*protected Service Component Frame|with
me¢ssage count

<ServCompFrameHeader> (header), :vService Component Frame header as defiped in
Al2.2.6.2.3

<typ007:Priority> (groupPriority), : group priority applicable to all messdges in
this ApplicationContent

external<ApplicationContent> (cohtént), : actual payload of the application

<CRC> (dataCRC) ; : CRC starting with first byte after the|Service

mponent Header CRC

2.2.6.2.4 Service Component Frame with dataCRC, groupPriority, and messageCount

fcess to the number of ‘messages that is available in a Service Component Frame can|use the
ServCompFramePrioritisedCountedProtected> Service Component Frame type. This| Service
bmponent Frame type also includes the recommended data CRC for bit error detection af Service

C
Al

Applications requiring béth" priority handling at Service Component Frame level and direct
a

<

C

Cpmponent Framelevel.

<$ervCompFramePrioritisedCountedProtected>: = : CRC protected Service Component Frame
wlth group\wriority and message count

<SerwvCompFrameHeader> (header), : Service Component Frame header|as
de¢fined\tn A.2.3.3.

<typ007:Priority> (groupPriority) : group priority applicable to all mes-
s@ges in the ApplicationContent

<IntUnTi> (messageCount), : count of messages in this Application-
Content

external <ApplicationContent> (content), : actual payload of the application

<CRC> (dataCRC) ; : CRC starting with first byte after the

Service Component Header CRC

A.2.3 Service Component level attributes

A.2.3.1 Service Component Identifier

The Service Component Identifier (SCID) with the value 0 is reserved for the SNI Application
(ISO/TS 18234-3).
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A.2.3.2

Field Length

The value of the Field Length attribute shall be equal to the number of bytes of the application data in
the Service Component Frame, i.e. all bytes following the Service Component Header CRC attribute until
the end of the last byte of Service Component frame.

A.2.3.3

Service Component Header CRC

The Service Component Header CRC provides error detection of the header of Service Component
Frames. The CRC is two bytes long, and based on the ITU-T polynomial x16+x12+x5+1.

The Sery

rice Component Header CRC is calculated from the Service Component Identifier, the ¥ie

Length and the first 13 bytes of the application data, i.e. the first 13 bytes following the header)GRC.

the case
Compon;

of Component Data shorter than 13 bytes, the Component Identifier, the Field Lengthand 4
ent Data shall be taken into account.

The calctilation of the CRC is described in Annex D.

A.2.3.4

Service Component Data CRC

The DatdCRC is two bytes long, and is based on the ITU polynomial x16+x124x5+1. This CRC is calculatg

from all

he bytes of the Service Component Frame Data, following the Séxrvice Component Header CR

The calctilation of the CRC is described in Annex D.
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Annex B
(normative)

tpegML Representation of Framework Structures

compliant
ote to the

nts. The
G binary
end user,
ed TPEG
binary data in receivers. The tpegML framing allows tpegML application level messages to be emmbedded
iff full featured XML documents.

The framing is supposed to suite two technical purposes:

— hold a one to one XML equivalent of binary tpeg data.frames

— allow to aggregate tpeg XML application messages within an XML document

The following requirements have been collected\and are the basis for the specified format:

1] The framing needs to represent the same structure as the binary framing including at |east the
StreamDirectory, SID, EncID, SCID anid AID. This is important to allow full matching to the binary
framing and to provide the full TREG service infrastructure as specified in the main paft of this
Technical Specification and in-the"TPEG SNI (ISO/TS 18234-3).

2] The format does not needsto follow UML 2 XML modelling rules for the layers transport framing to
service component framing, but for the application message level it is mandatory.

The document based fornydt shall:

3] be usable as anh.interface format to playout, as well as a delivery format for web servigce based
transmissiomy This includes the ability to have binary and XML representations of the sgme data
within one’document at several framing levels.

4) allowstransmission of all available data for a service in one document. This can then bg¢ used to
provide a full stock of messages, e.g. after system failure or for periodic full updates.

5] “allow bundling of messages in components, which may be streamed/saved in several dofuments.
Despite requirement 4, it is necessary, to allow incremental updates of messages, without providing
all messages. This requires message management to be available on both sides.

6. clearly indicate which of the two variants (requirements 4 or 5) is used. This is important to allow
the systems to apply proper message management. For example if a full message set is received,
all messages in the system can be removed and the new messages can be imported. If only some of
the messages are received, the receiver’s message stock has to be updated by applying the message
management rules.

7. have a binary (base64) representation of the data included at several framing levels, at least at
application level/service component content. This allows encoding/decoding systems to use the
format as interface format at various encoding/decoding levels.
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10.

11.

The docyment based format should:

12.

13.

Based o1] the mentioned requirements, tpegML framing has the following core features:

B.2 TPREG XML Document Structure

include a document generation time stamp to indicate when the file has been created. This allows to
always identify which document is the latest.

include versioning information about the used file format. This information can be used to identify
the specification based on which a data file has been created.

allow to be extended to include meta information, e.g. for playout. Some information does not need
to be transported to client devices over the air, but is relevant in playout systems, for example
transmission statistics. The XML format may be extended to allow inclusion of such meta data.

alloywto-st
allows easy
resufts.

handling and verification of binary encoding/d ng processes and storage of‘the

allow to include base64 encoded messages in the XML file. This allows for full independence pf
appljcation level message generation and framing/multiplexing logic system components.

allow each level to include several versions of the data/specifications used“omn’ the included level
This|shall be indicated. For example, there may be two service componeiit streams, one for versign
1.0 df an application and one for 2.0 within one service to allow provision of the service to new and
old devices at the same time.

2

All relevant parameters for unique message identification are represented in the XML framing, e.g.
appljcation id, service id and content id.

[t is possible to store a complete message set in one XML document, but also only parts of a message
set may be stored in several files.

It is| possible to store the binary representation on several framing levels next to the XML
representation. This allows the usage of the-format to feed encoding systems, playout systems, gs
welllas the usage as a meta format on receiver side.

The framing is not derived from a UML model via the UML2XML rules, but where applicable TPHG
data|types have been used and the'generic structures described in the main section of this Technicpl
Spedification have been included.

The fpegML XML framing format is specified via the full XML schema given in B.4. In the following
sectfons the elements are’described in detail.

Thetle is no need te modify this specification to include new TPEG Applications. The new applications
just heed to interface to this document’s ApplicationRootMessageML data type.

B.2.1 Diagrammatic hierarchy representation of the document structure

The format reflects the generic structure of the main document and the XML tags do appear in the
structure indicated in Figure B.1. Yellow highlighted tags (or all boxes containing text ending in “Bin”)
do carry base64 encoded binary representation of TPEG data. The colours blue and white are only used
for better readability of the diagrams. The numbers in brackets give an indication of the multiplicity of
the tags. The used XML attributes are not included in these diagrams.

20
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XML Document Structure
TPEGDocument [1..1]

TransportFrame [0..n] — containing stream directory

TransportFrameBin [0..1]

StreamDirectory [0..1]
SID [0..n]

TransportFrame [0..n] — containing conventional service frame

TransportFrameBin [0..1]

ServiceData [0..1]
SID[1..1]

ServEncind [1..1]

ServiceComponentMultiplex [1..1]

ServiceComponent [0..n]

Figure B.1 — XML Document Structure

All boxes with text ending in “Bin” are highlighteddti-yellow colour in the diagram for better visibility.

...ServiceComponentMultiplex...

ServiceComponent [0..n]

ServiceComponentBin [07.1]

ServiceComponentFrameContent (FrameType*) [0..1]

SCID [*.1]

Priarity* [0..1]

MessageCount* [0..1]

ApplicationRootMessage [0..n]

ApplicationRootMessageBin [1..1]

ApplicationRootMessageML (Application™) [1..1]

tpegML Application Specific Message Content*

Figure B.2 — Detailed View of the Service Component Multiplex

All boxes with text ending in “Bin” are highlighted in yellow colour in the diagram for better visibility.

While Figure B.1 describes the structure up to the Service Component Multiplex, the details for the
Service Components are shown in Figure B.2.
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(*) The TPEG Application specific data are included within the ApplicationRootMessageML tag according
to the related application specification and is indicated in Figure B.2 with an asterisk.

Atseveral framinglevelsitis possible to include either abinary representation, or an XML representation
of the same content, or both. Once a Binary representation child element is present, the respective XML
content tag shall only include the number and content of messages that are actually encoded in the
binary representation and vice versa. However, if problems appear in the encoding or decoding process,
subsets of the data may be present in one of the representations.

B.2.2 Syntactical schema representation of the tpegML document

B.2.2.1 | Document Headers

The heaflers include the encoding instructions, as well as namespace definitions. The Hamespage
definitiohs and schema locations shall be modified according to the versions of the related-documents.
For example the namespace “http://www.tisa.org/TPEG/SFW_1_1" matches the major/minor versign
numberq of this document (i.e. version 1.1) and “http://www.tisa.org/TPEG/TPEGDataTypes_1_0”
matches|the version of the applied TPEG UML2XML Conversion Rules (TISA Spé€eification: TPEG UML
Conversipn Rules) (i.e. version 1.0).

XSD:

<?xml vdrsion="”1.0" encoding= “UTF-8"7?7>

<xs:schdqma xmlns= “http://www.tisa.org/TPEG/SFW 1 1” xmlnSip¥s= “http://www.w3.0rg/2001/
XMLSchenja” xmlns:tdt="http://www.tisa.org/TPEG/TPEGDataRypes 1 0” targetNamespace=
“http:/Awww.tisa.org/TPEG/SFW_1 1” elementFormDefaults \gualified” attributeFormDefault=
“unqualified”>

<xs:impdrt namespace="http://www.tisa.org/TPEG/TREGDataTypes 1 0”schemaLocation= “TPEGDa-
taTypes |1 0.xsd”/>
XML:

<?xml vdrsion="1.0" encoding="UTF-8"7?>

B.2.2.2 | Special Data Types and Tags

B.2.2.2.1 XML Attributes

However in this XML framing; XML attributes are used to provide meta data that is not directly includgd
in the T
elementy.

In tpng\/iL all application data aré encoded as XML elements despite their UML Class/Attribute property.

EG framing structure, but is relevant for encoding or decoding of the data contained in the

B.2.2.2.21 TPEG Binary Data Type
XML typg namexTPEGBin

On thred levels it is foreseen to include TPEG binary data as base64 encoded content, that is encodgd
according to Annex A or TISA: TPEG UML Conversion Rules, TPEG Binary Format, Version 1.0.

The TPEGbin type provides attributes to give meta information about the content and its processing
stage.

Attribute Description

byteSize [1..1] Number of bytes used by the included TPEG binary data before base64 encoding took place. Knowing
this size allows pre allocation of memory/space for the base64 decoded data in outer framings, before
actually base64 decoding the data.

byteCRChex [0..1] 4 hex digit CRC value according to the Service Framework method calculated over the TPEG binary data
before base64 encoding. This value is useful to ensure, that the binary data are still valid, even after
base64 en/decoding and XML processing. This attribute is optional.
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Attribute Description

statusLevel [0..1] This value indicates whether the binary data has had any issues when it was created. When encoding or
decoding data, problems may appear, e.g. unknown tags or invalid values, version problems, etc. This
attribute is optional.

Values:
— Success: Binary data are valid, no issues during binary creation
— Error: Data are probably not usable.

— Warning: Data are usable, but may be not complete.

atusDescription [0..1] A descriptive text that may give additional information about the binary encoded data related to the
statusLevel value, e.g. version of used encoder/decoder software. This attribute is optional.

%]

rviceComponentlsEncrypted | The XML framing allows to carry data at various processing levels, although the encryption ifjdicators
1] represent the desired over the air situation. For example one document may carry unieherypt¢d service
components, which are then feed to a scrambler and the resulting document maycarry the scrambled
data. So an indicator is needed to allow systems to identify whether to apply scrambling/descrambling
or not.

%]

—_

If this attribute is present and set to ‘“True’, the binary service content included within this elefnent is
encrypted. If set to ‘False’ the content is not encrypted, even if the engryption indicator in the[SNI indi-
cates otherwise.

This is possible if the format is used for feeding of playout systefiis, where the data are not enqrypted at
some processing stages or in decoders, where decryption may have happened before decoding the actual
content.

This attribute is optional. If the attribute is not present; the data are supposed to be encoded 3s indi-
cated by the related encryption indicator.

Related CRCs within the data have to match thesactual state of the content.

This flag shall not occur if the framing is useddor over the air or end user delivery, their alway|s the
signalled values have to match the actual data.

XPD:

<xs:complexType name="TPEGbin”>
<xs:simpleContent>
<f(s:extension base="xs:base64Binacy”>
<xs:attribute name="byteSize¥(bype="tdt:IntUnLi” use="required”/>
<xs:attribute name="byteCRChex” type="xs:string”/>
<xs:attribute name="statusL&vel” type="statuslLevel”/>
<xs:attribute name="statusDescription” type="xs:string”/>
<xs:attribute name="¥SEncrypted” type="xs:Boolean”/>
<fxs:extension>
</xs:simpleContent>
</xs:complexType>
<xs:simpleType\name="statusLevel”>
<xs:restriction base="xs:string”>
<xs:epumgration value="Success”/>
<!-sstatusDescription is informal only-->
<xswénumeration value="Error”/>
<N\*#the data are probably not usable-->
<xs:enumeration value="Warning”/>
<!--the frame is syntactically correct, but content, may have been lost-->
</xs:restriction>
</xs:simpleTlype>

XML:

<ApplicationRootMessageBin byteSize="17" statusLevel="Success”>TWFydGlulERyZWhlciA7LSk=</
ApplicationRootMessageBin>

B.2.2.3 TPEG Document

XML element tag name: TPEGDocument

Child element names: TransportFrame

This is the root tag of the document and includes the namespace definitions. It includes a

timestamp as well as an indicator of whether the document contains all messages of the stock
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(DocumentType = fullRepository), or only parts of it (DocumentType = partialRepository). Additionally,

the versi

on of this specification XSD is given.

The TPEGDocument may only contain TransportFrame elements, which represent the transport framing
level, one transport frame each.

The following attributes represent meta information for the TPEG document.
Attribute Description
timeStamp [0..1] The timestamp represents the time, when the XML document was created.
version [1.]1] For this version of the tpegML framing, the value of ,3“ shall be used.
docType [1}1] fullRepository: All messages of the stock are contained in the document and fully replace the stock of he

receiving system.

partialRepository: Only some (updated) messages are in the document. The receiving system shall.only upda
its stock with the messages contained in this document by applying the message managementwrules.

[¢’]

XSD:

<xs:eler
<xs1:d
<xd

</

<X

<x9
ocType” 1
</xs

</
</xs
XML:
<TPEGDodq
xmlns: td

XMLScher
timeStan

B.2.2.4
XML typ
Child ele

This element represents the content of the transport frame level. If no TransportFrameBin child fis

present,
TPEG bir

ent name="TPEGDocument” type="TPEGDocument”/>

omplexType name="TPEGDocument”>

:sequence>

xs:element name="TransportFrame” type="TransportFramé/ maxOccurs="unbounded”/>
s:sequence>

rattribute name="timestamp” type="tdt:DateTime” />

:attribute name="version” type="tdt:IntUnTi” usex”required”/><xs:attribute name="|d
ype="DocumentType” use="required”/>
complexType>

impleType name="DocumentType”>
:restriction base="xs:string”>
xs:enumeration value="fullRepository”/>
xs:enumeration value="partialRepositovy” />
s:restriction>

simpleType>

ument xmlns="http://www.tisaw6érqg/TPEG/SFW 1 1”
t="http://www.tisa.orqg/TPEG/TPEGDataTypes 0 0” xmlns:xsi="http://www.w3.0rg/2001
a-instance” xsi:schemake€ation="http://www.tisa.org/TPEG/SFW 1 1 SFW 1 1.xsd”
p="2009-11-25T08:16:30%” version="1" docType="fullRepository”>

Transport Frame Level
b /tag name: TransportFrame
ment names:IransportFrameBin, StreamDirectory, ServiceData

it mayas well contain more content than actually fits into a TPEG binary transport frame.|A
ary encoder will have to split the content to several TransportFrames later on.

[t can contain next to an optional TransportFrameBin element, either one StreamDirectory (Transport
Frame Type 0), or one ServiceData (Transport Frame Type 1). Further frame types may be added in the
future, but always only one type shall be included next to the TransportFrameBin element.

XSD:

<xs:complexType name="TransportFrame”>
<xs:sequence>
<xs:element name="TransportFrameBin” type=”TPEGbin” minOccurs="0"/>
<xs:choice minOccurs="0">

<xs:element name="StreamDirectory” type="StreamDirectoryFrame”/>
<xs:element name="ServiceData” type="ServiceFrame”/>

</xs:choice>

24

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=ee6c5159450bdb2497b335971ddb9c2b

ISO/TS 21219-5:2015(E)

</xs:sequence>
</xs:complexType>

B.2.2.5 Transport Frame Binary Representation
XML element tag name: TransportFrameBin

XML type name: TPEGBin

This element contains the fully encoded TPEG Transport Frame, according to the TPEG binary
representatlon as stated in AnneXAthatls equlvalent to the other chlld component ofthe TransportFrame

2.2.6 Stream Directory

ML type name: StreamDirectoryFrame

B
X
XML element tag name: StreamDirectory
The stream directory contains a list of TPEG Service ids that occur in the ISO/TS 21219- series|
X

SD:

<xs:complexType name="StreamDirectoryFrame”>
<xs:sequence>
<xs:element name="SID” type="tdt:ServiceldenpBififer” maxOccurs="unbounded”/>
</xs:sequence>
</xs:complexType>

XML:

<ptreamDirectory>
<$ID>
<tdt:SID A>0</tdt:SID A><tdt:SID BX0</tdt:SID B><tdt:SID C>1</tdt:SID C>
<[SID>
<fSID>
<tdt:SID A>0</tdt:SID A><tdt3SID B>0</tdt:SID B><tdt:SID C>2</tdt:SID C>
SID>
StreamDirectory>

2.2.7 Service Frame Level

<

<

B

XML type name: ServiceErame

XML element tag name: ServiceData
T

he ServiceFrame element includes the mandatory SID, ServEncID and ServiceComponentMultiplex
elements. There'is no TPEGBin element at this level, as the difference between the transport |evel and
the servicelevel are not significant for XML framing.

XPD:

A

ks icomplexType name="ServiceFrame”>
<xs:sequence>
<xs:element name="SID” type="tdt:Serviceldentifier” minOccurs="0"/>
<xs:element name="ServEncID” type="EncryptionIndicator” minOccurs="0"/>
<xs:element name="ServiceComponentMultiplex” type="”ServCompMultiplex”/>
</xs:sequence>
</xs:complexType>

XML:

<ServiceFrame>
<SID>
<tdt:SID A>0</tdt:SID A><tdt:SID B>0</tdt:SID B><tdt:SID C>1</tdt:SID C>
</SID>
<ServEncID>0</ServEncID>
<ServiceComponentMultiplex>
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</ServiceComponentMultiplex>
</ServiceFrame>

B.2.2.7.1 Service Identification

XML type name: Serviceldentifier

XML element tag name: SID

This element contains the TPEG Service id to which the content belongs. See B.2.2.7 for the definition.

B.2.2.7.
XML typ

Service Encryption Indicator

e name: Encryptionlndicator

XML elethent tag name: ServEncID

The valuy

e of the encryption indicator that is valid for the binary representation at Service Frame lev|

(see Annkex A). This element does not specify an encryption for the XML representation of the data. T}
value shall be set to the appropriate value of the binary data, even if the data within the XML docume

has been|decrypted or not yet encrypted. Playout systems may use this value to trigger proper encodinjg.

On decoder side, the value is listed to allow a decoder to descramble encoded TPEG binary content wit
an ,isEngrypted“-Flag set to true.

XSD:

<xSs:
<x

9
9

impleType name="EncryptionIndicator”>
:restriction base="tdt:IntUnTi”>
xs:minInclusive value="0"/>
xs:maxInclusive value="255"/>

</ss:restriction>
</xs{simpleType>

B.2.2.7.3 Service Component Multiplex

XML typ

e name: ServCompMultiplex

XML elerhent tag name: ServiceComponentMultiplex

This elehent hosts any number of ServiceComponent elements.

B.2.2.8

XML typ

Service Component Level

e name: ServiceComponent

XML elernent tag name:ServiceComponent

A Servic¢Component can include either a binary representation, or an XML representation of its conter]

or both.
shall onl

26
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To allow decoding of the content without having to parse the SNI application, it is possible to give the
relevant values as attributes to the ServiceComponent element. During TPEG reception these values
have to be extracted by a binary decoder from the SNI GST1 Fast Tuning Table.

XML-Attribute Description
applicationld [0..1] Application ID as defined in TPEG INV.
contentld [0..1] See SNI GST1 Fast Tuning Table.
majorApplicationVersion [0..1] Version of the application specification. See SNI specification.
minorApplicationVersion [0..1] Version of the application specification. See SNI specification.
ehcld [0..1] If this attribute is present and not equal ,0“ it indicates the method used for bifiany encryp-

tion of the , on air” data. However this does not indicate any encryption of orwithip the XML
content. Whether the actual binary content is encrypted is indicated in the TPEGB|n element
JisEncrypted” flag.

%]

fetyFlag [0..1] Is defined in the SNI Fast Tuning Table and identifies whether the ¢ontent is safety|relevant.
If set to ,True, the messages are safety relevant.

XPD:

<xs:complexType name="ServiceComponent”>
<xs:sequence>
<xs:element name="ServiceComponentBin” type="TPEGbBIn” minOccurs="0"/>
<xs:element name="ServiceComponentFrameContenttype="ServiceComponentFramefontent”
m}nOccurs="0"/>
</xs:sequence>
<xs:attribute name="applicationId” type="tdtiIntUnLi”/>
<xs:attribute name="contentId” type="tdt:IntUnTi”/>
<xs:attribute name="majorApplicationVersion” type="tdt:IntUnTi”/>
<xs:attribute name="minorApplicationvVehgion” type="tdt:IntUnTi”/>
<xs:attribute name="encId” type="tdt&IntUnTi”/>
<xs:attribute name="safetyFlag” typé="xs:Boolean”/>
</xs:complexType>

2.2.9 Service Component Binary Representation

ML type name: TPEGbin

his element contains the fully encoded TPEG Service Component frame, according to the TPEG
nary representation as' stated in Annex A that is equivalent to the other child component of the

B
X
XML element tag name: ServiceComponentBin
T
b
ServiceComponent €l€ment.

B{2.2.10 Service’Component Frame Content
XML type.name: ServiceComponentFrameContent
X

MLelément tag name: ServiceComponentFrameContent

Childelement names: SCID,Messagelount, Friority, ApplicationkootMessage

This is the XML representation of the Service Component Frame level, including the SCID as used in the
binary format to link to the SNI service component. Additionally, the most important values from SNI
GST1 are included as attributes in the XML representation, to allow interpretation without having to
decode the actual SNI data.

Depending on the application type, the appropriate framing, the child elements are chosen. Header/data
CRCs are not taken into account for the XML representation.

The ServiceComponetFrameContent element can be of one of several framing types similar to the
binary representation. This is done by instantiating one of the frametypes derived from the abstract
ServiceComponentFrameContent. So the only element that is present in all Service Component
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Frames is the ServiceComponentldentifier element. Further elements (Priority, MessageCount,
ApplicationRootMessage) are than added according to the actual framing.

The following frame types are defined:
— ServCompFrameProtected
— ServCompFrameCountedProtected

— ServCompFramePrioritisedProtected

— ServlCompFramePrioritisedCountedProtected

In the XMIL framing, the protected Service Component Frames do not contain the data CRC, because the
data CR( is not considered for the XML format. This implies that an unprotected frame woudd,be listgd
with the|same elements as a protected one.

XSD:

<xs:dqomplexType name="ServiceComponentFrameContent” abstract="true”>
<xd:sequence>

xs:element name="SCID” type="ServiceComponentIdentifier”/>
</3xs:sequence>

</xs{complexType>

<xs:dqomplexType name="ServCompFrameProtected”>
<xd:complexContent>
xs:extension base="ServiceComponentFrameContents>
<xs:sequence>
<xs:element name="ApplicationRootMessagelltype="ApplicationRootMessage” minOc
curs="0’] maxOccurs="unbounded” />
<!-- binCRC not suitable in xml-->
</xs:sequence>
/xs:extension>
</Hs:complexContent>
</xs{complexType>
<xs:domplexType name="ServCompFramelountedProtected”>
<xd:complexContent>
xs:extension base="ServiceComponentFrameContent”>
<xs:sequence>
<xs:element name="Mé&jsageCount” type="tdt:IntUnTi” minOccurs="0"/>
<xs:element name={"ApplicationRootMessage” type="ApplicationRootMessage” minOcH
curs="0’l maxOccurs="unbounded”/>
<!-- binCRC nptssuitable in xml-->
</xs:sequencex
/xs:extensions
</Hs:complexConbent>
</xs{complexTypes
<xs:domplexType name="ServCompFramePrioritisedProtected”>
<xq:complex€ontent>
xs:e¥eeénsion base="ServiceComponentFrameContent”>
<Xs:'sequence>
<xs:element name="Priority” type="tdt:typ007 Priority”/>
<xs:element name="ApplicationRootMessage” type="ApplicationRootMessage2” minOc-
curs="0"” maxOccurs="unbounded” />
<!-- binCRC not suitable in xml-->
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="ServCompFramePrioritisedCountedProtected”>
<xs:complexContent>
<xs:extension base="ServiceComponentFrameContent”>
<xs:sequence>
<xs:element name="Priority” type="tdt:typ007 Priority”/>
<xs:element name="MessageCount” type="tdt:IntUnTi” minOccurs="0"/>
<xs:element name="ApplicationRootMessage” type="ApplicationRootMessage” minOc-
curs="0"” maxOccurs="unbounded” />
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