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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 proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention i

patent righ

any patent
on the ISO

Any trade
constitute

For an ex]
expression

World Tra
.org/iso/fo

5 drawn to the possibility that some of the elements of this document may, be the subjec
ts. ISO shall not be held responsible for identifying any or all such pateht'rights. Detail
rights identified during the development of the document will be in the Ihtroduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

planation of the voluntary nature of standards, the.meaning of ISO specific terms
s related to conformity assessment, as well as information about ISO's adherence to
le Organization (WTQO) principles in the Technical Barriers to Trade (TBT) see www
reword.html.

This docurn
This first ¢
Alist of all

Any feedba
complete li

hent was prepared by Technical Committee [SO/TC 204, Intelligent transport systems.
dition cancels and replaces ISO/TS 21219-5:2015, which has been technically revised.
parts in the ISO 21219 series can bé.found on the ISO website.

ck or questions on this document should be directed to the user’s national standards bod
sting of these bodies can bé&found at www.iso.org/members.html.

are
the
the

t of
s of
| /or

not

And
the
.iso

y. A

© ISO 2019 - All rights rese

rved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=ba4336a8666d5f76295a181829361266

IS0 21219-5:2019(E)

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 audibly in the user’s language) and by agent systems. Originally, a byte-oriented data stream

forgnat, which may be carried on almost any digital bearer with an appropriate adapt4

was
des

Ond
doc
sen|
RTN

Sub
con
Fur
con

application used by all service implementations to ensure appropriate referencing from

sou

Par
relg
pub
TPH

developed. Hierarchically structured TPEG messages from service providers to end-
gned to transfer information from the service provider database to an end-user’sreguipn]

Lments were released. Part 2 (TPEG-SSF, which became ISO/TS 18234;2) described 1
antics and framing structure, which was used for all TPEG applications"Méanwhile, Paf
1, which became ISO/TS 18234-4) described the first application for road traffic message

sequently, in March 1999, CEN/TC 278, in conjunction with, ISO/TC 204, establishg
prising members of the former EBU B/TPEG and this workinggroup continued develop
ther parts were developed to make the initial set of four parts, enabling the implemer
Kistent service. Part 3 (TPEG-SNI, ISO/TS 18234-3) described the service and network i

'ce to another.

L 1 (TPEG-INV, ISO/TS 18234-1) completed thé series by describing the other partg
tionship; it also contained the application IDswused within the other parts. Additionally,
lic transport information application (TPEG*PTI, ISO/TS 18234-5), was developed. Th

ition layer,
Isers were
nent.

year later, in December 1998, the B/TPEG group produced its first EBY/specifications. Two

he syntax,
t 4 (TPEG-
S.

d a group
nent work.
tation of a
hformation
ne service

and their
Part 5, the
e so-called

G-LOC location referencing method, which' enabled both map-based TPEG-decoders and non-map-

baspd ones to deliver either map-based “location referencing or human readable text irjfformation,
wag issued as ISO/TS 18234-6 to be used in association with the other applications of pprts of the
ISOfTS 18234 series to provide location referencing.

Thd ISO/TS 18234 series has become known as TPEG Generation 1.

TPEG Generation 2

When the Traveller Information Services Association (TISA), derived from former fofums, was

ina
ap

It w
adyv|
hav
tha

gurated in Decémber 2007, TPEG development was taken over by TISA and continued i
ications working group.

as aboutthis time that the (then) new Unified Modelling Language (UML) was seen as hd
hntages-for the development of new TPEG applications in communities who would not
e binary physical format skills required to extend the original TPEG TS work. It was al
the XML format for TPEG described within the ISO/TS 24530 series (now superseded) h3

h the TPEG

ving major
hecessarily
50 realized
d a greater

sig

tficance than previously foreseen, especiatty 1 the Content-generation Segment and t

at 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 1SO 21219-2, ISO 21219-3 and ISO 21219-4 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.

© IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=ba4336a8666d5f76295a181829361266

ISO 21219-5:2019(E)

TPEG2 has a three-container conceptual structure: message management (ISO 21219-6), application
(several parts) and location referencing (ISO/TS 21219-7). 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 container.

The following classification provides a helpful grouping of the different TPEG2 parts according to their
intended purpose. Note that the list below may be incomplete, e.g. new TPEG2 parts may be introduced
after publication of this document.

— Toolki
(ISO/T

— Specia
(ISO/T

— Locati
(IS0 1

— Applic
(ISO/T]
(ISO/1T

TPEG2 has
in transitic
being able
unchangin

S21219-7).

applications: TPEG2-SNI (ISO/TS 21219-9), TPEG2-CAI (ISO/TS 21219:0), TPEG2-
S 21219-24).

bn referencing: TPEG2-OLR (ISO/TS 21219-22), TPEG2-GLR (ISO/TS 21219-21), TPEG2-
7572-2), TPEG2-DLR (ISO 17572-3).

htions: TPEG2-PKI  (ISO/TS 21219-14), TPEG2-TEC (ISOYTS 21219-15), TPEG2
S 21219-16), TPEG2-TFP (ISO 21219-18), TPEG2-WEA(ISO/TS 21219-19), TPEG2-R
S 21219-23), TPEG2-EMI (ISO/TS 21219-25), TPEG2-VLI{USO/TS 21219-26).

been developed to be broadly (but not totally) backward compatible with TPEG1 to af
ns from earlier implementations, while not hindéring the TPEG2 innovative approach
to support many new features, such as dealing'with applications having both long-td
b content and highly dynamic content, such asparking information.

parts: TPEG2-INV (ISO/TS 21219-1), TPEG2-UML (ISO 21219-2), TPEG2-UBCR (ISO 21219-3),
TPEGZ-UXCR (ISO 21219-4), TPEG2-SFW (ISO 21219-5), TPEG2-MMC (ISO 21219-6), TPEG2-

.RC

LTE

LR

FPI
MR

sist
and
rm,

Vi
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telligent transport systems — Traffic and travel

information (TTI) via transport protocol experts group,
generation 2 (TPEG2) —

Part 5:

Se

1
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Thi
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TPH
rep

2

The
con
und

ISO
exp

Tvice framework (TPEGZ-SFW)

Scope

5 document establishes a method of conveying data for a wide range of applications that
Cient transmission of point to multi-point data over potentially unreliable broadcast ch{

suitable for point-to-point and multicast applications and may easily be encapsulated
focol.

5 document describes the basic capabilities of the generation 2 TPEG (TPEG2) for
tiplex of TPEG Services and applications. Together with the& definitions of the general
elling rules and the particular physical TPEG representations for TPEG-binary stre:
G UML Conversion Rules) and tpegML files (TISA Speécification: TPEG UML Conversio
aces the former documents TPEG-INV and TPEG-SSF.

Normative references

following documents are referred to in the text in such a way that some or all of th
Ktitutes requirements of this document. For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

TS 18234-3, Intelligent transport systems — Traffic and travel information via transpg
brts group, generation 1 (FPEG1) binary data format — Part 3: Service and network 1

(TPEGI-SNI)

3
For

ISO

3.1

Terms and definitions
the purposesfthis document, the following terms and definitions apply.
and [EC4naintain terminological databases for use in standardization at the following ad

[SO Online browsing platform: available at https://www.iso.org/obp

Fequire the
innels. It is
in Internet

roviding a
TPEG UML
ims (TISA:
h Rules), it

Pir content
pplies. For
[s) applies.

rt protocol
hformation

dresses:

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

traf

3.2

fic information service.

TPEG Client

dev

ice or entity on the receiving side of the TPEG transmission chain

Note 1 to entry: See 5.2.
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3.3

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

Note 1 to en

3.4

try: See 5.2.

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

Note 1 to en

try: See 6.1.

3.5
TPEG SerV
virtual ch

Noteltoe

3.6
Service Fr
data-struc

3.7
Service Cd
data-struc

3.8
TPEG Sery
multiplex ¢

3.9
TPEG Stre|
TPEG Strugd

3.10

ice Component
nel for messages of a dedicated TPEG Application

Il
ry: See 6.1.

ame
ure implementing the TPEG Service in the TPEG binary representation

mponent Frame
ure implementing the TPEG Service Component streamdn the TPEG binary representati

ice Multiplex
f TPEG Services within one data stream or file

am Directory
ture used for signalling the TPEG Seryvices within a Service Multiplex

TPEG Struicture

data struct

4 Abbr

AID
BPN
CEN
CRC

ure used by TPEG on the particular protocol layers of the service transmission

bviated terms

Applicationldentification
Broadgéast, Production and Networks (an EBU document publishing number system)

Gomité Européen de Normalisation

Cyclic Redundancy Check

DI

DAB
DVB
EBU
INV
[PR
ISO

Digital Audio Broadcasting

Digital Video Broadcasting

European Broadcasting Union

Introduction, Numbering and Versions (see EBU BPN 027-1)
Intellectual Property Right(s)

International Organization for Standardization

© ISO 2019 - All rights reserved
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ITU-T International Telecommunication Union — Telecom

0SI Open Systems Interconnection

PTI Public Transport Information

RTM Road Traffic Message Application

SFW Service Framework (this Technical Specification)

SID Service Identification

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

SSH Syntax, Semantics and Framing Structure

TPHG Transport Protocol Experts Group

TTI Traffic and Travel Information

UT(¢ Universal Coordinated Time

UML Unified Modelling Language

XML Extensible Markup Language

XSO XML Schema Definition

5 |General — TPEG

5.1 TPEG transmission

TPHG is intended to operate via almost-any simple digital data channel, where it is primari
at Hroadcast media using byte oriented transparent data channels. Other physical format
different constraints on a transmission layer. Thus, TPEG assumes nothing of the channel
thelability to convey a streant of bytes. To this end, the concept of transmission via a “piece]
envjisaged, in which the bedrer has no additional service features.

In Higure 1, a variety ofpossible transmission channels are shown. The only requirement of t
is that a sequence d¢f-pytes may be carried between the TPEG generator and the TPEG de
requirement is described as “transparency”. However, it is recognized that data channels maj
err¢rs. Bytes may be omitted from a sequence, bytes may become corrupted or additional and
data could Be)received. Therefore, TPEG incorporates error detection features at appropr
and|levels=itis assumed that bearer systems will introduce an appropriate level of error cor

y targeted

may pose
other than
of wire” is

he channel
roder. This
 introduce
erroneous
iate points
rection.
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Figu
5.2 TPE
The follow

TPEG
TPEG
which

TPEG
from

These ter

5.3 TPE

In Figure 2

|

speech

.
DRM r —
TPEG Server | Bytess ) DVB Bytes 1 TPEG Client | ——
Internet ~
driver
Cellular @
%y

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

[z roles
ng roles are defined for TPEG devices:

Server — is the device, group of devices or entity that provides the capabilities to enc
bjects, e.g. TPEG messages, TPEG Service Frames ar. TPEG Service Component Frames
transmits it via a suitable digital bearer to the TPEG Client side.

Client — is the device or entity that provides the capabilities to decode TPEG objects rece
e or several TPEG Servers.

are used in the rest of this documentto designate these roles.

[ layer model

the different layers of the TREG protocol are identified in accordance with the ISO/0SI md

ode
and

ved

del.
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Service and
Network
Information
Application

e.g. Road

Traffic Message

Application

Network and
Transport Layer
OSl layers 3,4

Data Link
Layer
OSl layer 2

Physical
Layer
OSl layer 1

TPEG Service Component multiplex

TPEG Transport and Service multiplex

TPEG

Adapt- | Adapt- | Adapt- Adapt-
ation ation ation - ation
DAB DVB |Cellular Internet

Radio . Y. - .
piece of wire
wave

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

Service and Network Information' (SNI) Application;

Road Traffic Message (RTM) Application;

Public Transport Infoxmation (PTI) Application;
Location Referencing Container (LRC);

Parking Inférnyation (PKI) Application;

TrafficEvent Compact (TEC) Application;

Conditional Access Information (CAI) Application.

er 7 is the top level and referred to in TREG as the application layer. The following TPEG A
defined at the date of publication ofithis document:

pplications

An tUp-to-date fistof TPEG Apptications can be found on the TISAWebpage.

Layers 6 and 5 are the presentation and session layers. TPEG Service Components are merged into a
single stream and encrypted and/or compressed.

Layers 3 and 4 are the transport and network layers. These layers define the means for synchronisation
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.

© IS0 2019 - All rights reserved
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5.4 Design principles

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

— TPEGI
— TPEGI

s platform independent and bearer independent;

s designed for but not restricted to unidirectional transmission;

— TPEG provides a protocol structure, which employs asynchronous framing;

— TPEG3
— TPEG

Applicp

— TPEG]
— TPEG|

— TPEG 4

— TPEG
fromt

6 Desci

6.1 Ovel
TPEG prov

— TPEG
a virty

the coxtent of a TPEG Service Componentis encoded following the definitions of the corresponding

TPEG

as a hierarchical data frame structure enabling a multiplex of TPEG Services and-TPEG

tions within one data stream;
provides worldwide unique identification of TPEG Services;
permits the use of encryption mechanisms, if required by an application;

pplications can be extended in a backwards compatible way;

Applications are modelled using UML. Specific physical transmission formats are derjved

hese models.

ription of TPEG Multiplex and TPEG Structures
'view
des multiplexing functionality on several TPEG levels (see also Figure 3 below):

al channel for streams of messages of-one and only one TPEG Application type. Accordir

pplication.

bervice Components and TPEG Applications: A TPEG Service Component is used to proyide

gly,

be
the

— TPEG $ervice Component Multiplex and TPEG Services: A TPEG Service consists of one or sevpral
TPEG §ervice Components, thus combining several application specific message streams. Each TPEG
Service has a worldwide unique Service Identification (SID).

— TPEG Bervice Multiplex: One or several TPEG Service streams can be multiplexed to one beafrer-
related 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
realizdtion of séveral TPEG Services within one data stream.

N\
ContentAeﬁ‘lkition TPEG Server TPEG Client
N semantic encoding combining applications __combining services Client [
Sensors decoding N
Content |— ||TPEG P TPEG | TPEG N —| *
Reports : Application [Ty ,.-»{Service > Transport )
Aggregation Encoder A /" |Encoder A -~ |Encoder A Client
- i | presentation
Application B| --._ © [ Service B ~~-3| Transport B e B
Application N "% Service N [Transport N
Applications
Services
Adaptation

Figure 3 — TPEG multiplex hierarchy
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The multiplex hierarchy described above requires corresponding data structures (TPEG Structures) for
the particular protocol layers, i.e.:

— a TPEG Service Component structure for the messages multiplex on Service Component or TPEG
Application layer;

— a TPEG Service structure for the Service Component Multiplex on the TPEG Service layer;

— TPEG Transport structures for the multiplex of several TPEG Services within a physical data stream,
in particular for the bearer abstraction and the signalling of TPEG Services.

An
Seryice Components, TPEG Services and TPEG Transport, where the latter ensures the abstrgction from
the[particular transmission bearer. A further structure is the TPEG Stream Directoryywhjch may be
usef to signal the TPEG Services transmitted in a TPEG Service Multiplex.

3 £ 1l 4 s 3 3 3 A 4Tl L 1 3 L. d dot s s f TPEG
VCT VICTV OT e STt aCTuT CS 15 gTv eI T Tigarc— . 1T IIC THNCTAar CITy meraats—tatd Stracturcd or

class TPEG Transport Framing/

TransportFrameTemplate

+ Meta Information (opticnal)

L

TransportFrame Type0

TransportFrameType1

+ transportFrameContent: StreamDirectoryFrame

+ tragsportFrameContent: ServiceFrame

Y

StreamDirectoryFrame

+

+ Semvice Identifier [1..n] I\

Meta Information (opticnal) L

The Sevicd Frame Contentf~”
may be encrypted usng the
encryptien method

signalled in the Service

Frame Encryption Indicator
aftribute.

-

X <7 T

V

ServiceFrame

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

- V

Serv CompMultiplex

+

multiplexContent: ServiceComponentFrame [1..%]

T

v

ServiceComponentFrame

+ Service Component Identifier
+ Meta Information
+ Service Component Data

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

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

The TPEG Structures shown in the figures above are described on an abstract level in the following
clauses. These UML definitions shall not be used for automatic generation of physical format
descriptions as defined in TISA Specification: TPEG UML Modelling Rules, TISA: TPEG UML Conversion
Rules and TISA Specification: TPEG UML Conversion Rules. In particular, the UML classes above shall
not be considered as TPEG Service Components. For definitions of its physical data representations see
Annex A for TPEG-binary and Annex B for tpegML.

© IS0 2019 - All rights reserved 7
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6.2 TPEG Transport level

The TPEG Transport level is dependent on the physical representation used. The information provided
on this level may include meta information for data structure identification, synchronization and error
detection. For details see Annex A for TPEG-binary and Annex B for tpegML.

6.3 TPEG Service level

6.3.1 General

The follow{ng sub-clauses describe in an abstract way y
and Servic¢ Component Multiplex. The physical representations of these data objects in TPEG-binary
tpegML ar¢ defined in Annex A and Annex B. The attributes of these data objects have dedicated ty
efined in this document or in TISA Specification: TPEG UML Modelling Rules.

which are

6.3.2 TBEG Service structure

The TPEG
Each insta
range and

The attriby

Service Structure contains the Service Component Multiplex of a dedicated TPEG Serv
hce of this structure includes the SID of the corresponding TPEG-Sérvice and a diffe
humber of Service Component Structures as required by the service provider.

ites of the TPEG Service structure are listed hereunder:

Table 1 — Attributes of the TPEG Service structure

€ data objects use

blex
and
pes,

ice.
fent

Name Type Multiplicity Description

SID Serviceldentifier 1 Service Identifier (SID A/B/C) of the TPEG Service cpr-
responding to the including Service Structure instapce.
Fordetails see 6.3.3.2.

ServEncID IntUnTi 1 The Service Encryption Indicator signals the encryp-
tion method used for the Service Component Multipjex
contained in the Service Structure object. For details
see 6.3.3.1.

Service ServiceComponent 1.* One or several instances of type Service Component]

Component Structure (see also 5.4). The resultant data object

Multiplex is transformed according to the encryption method
required (if the Encryption Indicator is not 0) or is left
unchanged (if the Encryption Indicator = 0).

This structure is solely used to transport the TPEG Stream Directory information, i.e. the SIDs of|the
TPEG Servjces transmitted in this data stream. The attributes of the TPEG Stream Directory Strucfure

are listed N

ereunders

Table 2 — Attributes of the TPEG Stream Directory structure

Name Type Mulitt1)[,)11C- Description
SID Serviceldentifier 1.* A vector of Service Identifiers (SID A/B/C) of the TPEG

Services transmitted in the corresponding data stream.

6.3.3 Service level attributes description

6.3.3.1 Service Encryption Indicator

The Service Encryption Indicator is an unsigned integer value with range 0-255. If the indicator has
value 0 all data in the Service Component Multiplex are non-encrypted. Every other value of the Service
Encryption Indicator indicates that one of several mechanisms for data encryption or compression has

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=ba4336a8666d5f76295a181829361266

IS0 21219-5:2019(E)

been utilized for all data in the following multiplex data. The encryption/compression technique and
algorithms may be freely chosen by the service provider.

0 =no encryption/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.

6.3
Thd

Thd
sha

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

range of each SID element is 0-255 (type IntUnTi). The combination ef‘these three SI
1 be uniquely allocated on a worldwide basis. The following addressallo€ation system ap

D elements
plies:

SID

An
Ser

@ll

range for TPEG technical test SIDs = 000.000.000 - 000.127.255

vices with such an SID shall not be shown in any end-user ¢lient device

ows for approximately 32,000 possibilities)

y SID may be used within this range for up to a maximum o612 months, on a self allocation basis.

SID

An
Ser
thg

(all

range for TPEG public test SIDs =000.128:000 - 000.255.255

vices with such an SID may be shown in end*user client devices and shall be clearly markg
t may contain invalid data

ows for approximately 32,000 possibilities)

y SID may be used within this range for up t6*a maximum of 12 months, on a self allocation basis.

bd as trials

SID

SID
bad

(all

range for TPEG regular public services SIDs =001.000.000 - 100.255.255

s within this range will be.allocated by the TISA, for a small fee and may then be used on a
is, subject to renewal

ows for approximdtély 6 million possibilities)

long-term

SIT
SID
(all

range: resetved for future use SIDs =101.000.000 - 255.255.255
s within'this range will be allocated by the TISA, at some time in the future

ows forapproximately 10 million possibilities)

A SIB

D IY\ fhn ‘TDF‘!‘ fﬂ{"]“\hlf")] focf vangn ma}r he nc‘nr] ]‘“7 2 fncfnv fa¥al c‘nr‘nr‘n r\vn‘nﬂnr co]F

organized,

making the assumption that NO client device will respond to such a SID. All SIDs in the ‘TPEG public
test' and 'TPEG regular public services' ranges are assumed to cause a response in any client device.
Specialist test client devices may be able to access any range of SIDs. For the current list of already

allo

6.4

6.4.

cated SID's, see http://www.tisa.org.

TPEG Service Component level

1 Service Component structure

The TPEG Service Component Multiplex is realized by a collection of one or more instances of TPEG
Service Component Structures, the type and order of which are freely determined by the service
provider.
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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 6.3.3.1) while

the other attributes of the Service Component Structure shall be unencrypted in this case

The attribytes of the TPEG Service Component Structure are listed hereunder.
Table 3 — Attributes of the TPEG Service Component structure
Namg Type Mmittl;)llc- Description
Meta Dependent on physical 0.1 Meta information for ddta structure identificg-
Informatiop representation tion and error detectien (CRC), as required by
the physical representation applied
SCID IntUnTi 1 Service Compaherit Identifier (SCID) as defindd
in the related SNI component. For the SNI the
value shalkalways be SCID = 0.
Service ServiceComponentData 1.* The Service Component Data contains the TPEG
Component messages encoded according the specification
Data ofthe related TPEG Application. The Service
Component Data maybe encrypted if encryption
on the Service Component level is applied.
10 © IS0 2019 - All rights reserved
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TPEG-Binary Representation of Framework Structures

For
Rul
not

A.2

I T OIS CIITITCI O ITY

TPEG data stream description

general definitions concerning TPEG data types refer to TISA Specification: TPEG-UML
bs. The notation is defined in the UML to TPEG-Binary conversion rules specification. H
htion is used in this document without having the UML equivalent.

Modelling
wever, the

hd Service

A.2l1 Diagrammatic hierarchy representation of frame strueture
In the TPEG-binary representation the TPEG Structures on the Transport, Service a
Component level are realized by data frames. The following diagram shows the hierarchicall structure
of the TPEG frames:

Transport . T

Frame Sync Word Field Length Header CRC ram=e1 ype Service Frame

Service Service Encryption f, (Service Component

Frame Identification Indzypt ; n Multiol X)p

(SID A/BIC) cato uttiple

Service Service Service Service

Component Component Component Component

Multiplex Frame 1 Frame 2 Frame n

Service Service Component ) further ) Data

Component Identifier L';'r‘f"t’h HgaR%er Attributes Service g;’t’: ponent CRC

Frames (SCID) 9 (optional) (optional)

Figure A.1 — TPEG Frame Structure, Frame Type = 1 (i.e. conventional data)
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Transport
P Sync Word Field Length Header CRC Fram_e Type Stream Directory Frame
Frame =0
Stream
Direct Number of Service-ID 1 Service-ID 2 Service-ID n streamDir
F Irectory Services (SID A/B/C) (SID A/B/C) e (SID A/BIC) CRC
rame

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

A.2.2 Syntactical representation of the TPEG stream
A.2.2.1 TPEG Transport Frame

A.2.2.1.1 |Structure

The followjing boxes are the syntactical representation of the TPEG frame structure shown in A2.1.
The byte stream consists of consecutive TPEG Transport Frames. The Transport Frames in a TPEG dlata
stream maly belong to one service provider only or may build a multiplex of TPEG Services of different
service prgviders.

Each Trangport Frame shall include exactly one TPEG Servicé®Frame whose length is restricted to max.
65535 Bytgs.

The byte dtream shall be built according to the abeve-mentioned repetitive structure of Transport
Frames. If possible, one Transport Frame should fellow another directly, however if any spacing bytes
are required these should be set to 0 hex (paddingbytes).

< TpegStream >: = : The data'stfeam
infinite : Control element, (loop continues infinitely)
n* <|IntUnTi > (0), : Angenumber of padding bytes (0 hex)
< TrangportFrame > : Trahsport Frame
b
< TransporfFrame(0) >: =
< IntUﬂl]:i > (FFOF hex), : Synchronization word (FFOF hex), see A.2.2.1.2
< IntUnlLi > (m), : Field length, number of bytes in Service Frame (max. 65535 Bytes),
see A.2.2.1.2
< CRC >{ (tFrameHeaderCRC), : Transport Frame Header CRC, see A.2.2.1.2
< IntUnfTi > (x); : Frame type of Service Frame, see A.2.2.1.2
< ServiceFrapme(x)>; : Any Service Frame follows

A.2.2.1.2 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

12 © IS0 2019 - All rights reserved
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The value of the Field Length attribute shall be equal to the number of bytes in the Service Frame, i.e. all
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 Frame The following table
gives the meaning of the Frame Type:

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

Transport Frame Header CRC
Theg Transport Frame Header CRC enables an error detection of the header of Senvice Compongnt Frames:
Thed CRC shall be two bytes long, and shall be based on the ITU-T polynomialx16 + x12 + x5 + [L.
Thg CRC shall be calculated on 16 bytes including the Syncword, the'Field Length, the Framle Type and
thelfirst 11 bytes of the Service Frame. In the case that a Servicedrame is shorter than 11 bytes, the
Synicword, the Field Length, the Frame Type and the whole Service Frame shall be taken intoaccount. In
thiq case the Header CRC calculation does not run into the next Iransport Frame.
The calculation of the CRC is described in Annex D.
A.212.1.3 Synchronization method
On the TPEG Service Level a three-step synchronization algorithm can be implemented to synchronize
the[TPEG Client:
a) |Search for an FFOF hex value (Syncword).
b) |Calculate and check the header €RC, which follows.
c) |Check the two bytes whigh follow the end of the Service Frame as defined by the field lepgth.
The two bytes following-the’end of the Service Frame should either be a sync word or 00| hex, when
spafes are inserted forpadding.
A.212.2 TPEG Seryice Frame template structure
A Se¢rvice Frame comprises:
< Sé¢rviceFrame(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

n* < Serviceldentifier >, : Any number of Service IDs

< CRC > (streamDirCRC); : Stream Directory CRC for the number (n) of Service IDs

and the SID-list, see A.2.2.3.2
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A.2.2.3.2

Attributes

Stream Directory CRC

The Stream Directory CRC enables an error detection of the Stream Directory Frame data.

For the Stream Directory Frame (Frame Type = 0) an extra CRC calculation is done over the whole
Stream Directory data, i.e. starting with the attribute n encoding the number of SIDs in the Stream
Directory and ending with SID-C of the last SID.

The calculation of the CRC is described in Annex D.

A.2.2.4 Service Frame of frame type = 1 (Service Data Frame)

A TPEG S¢rvice Frame may contain a different range and number of Service Component Fra

as require
informatio

by the service provider. Furthermore, each Service Data Frame shall inelude ser
that comprises the service identification elements and the encryption indicator.

mes
Vice

< Servi
< IntUn
f(<Sery

< ServiceD4dta < ServiceFrame(1) > >: =

: Service data frame

: Service identification (SID-A, SID-B, SID<C)

: Service encryption indicator, 0 = no encryption

: Function f;, (...) is utilized according, to the chosen encryption
algorithm

celdentifier > (SID),
Ti> (ServEncID),
CompMultiplex > );

A2.25 T

The Servig

PEG Service Component Multiplex

e Component Multiplex is a collection of one or more Service Component Frames, wh

type and
accordin
oris leftu
or equal to

ose

der are freely determined by the service provider. The resultant multiplex is transformed

g(lro the encryption method required (if the encryption indicator of the Service Frame is nd

changed (if the encryption indicator = 0). The'length of the resultant data shall be less
65531 bytes.

t0)
han

< ServComypj
n* <Se

Multiplex > : =

FvCompFrame > (data); : Any nuinber of any Service Component Frames

A2.2.6 1

The TPEG
details of {
needs slig

hterface to application specific Service Component Frames

Service Component Frame introduces the application specific code. This means furf
he data stream are(spécified by the application specification. In the history for diffe
htly different Service Component Frames have been defined in the existing applica

specificatipns. To harmonize‘this kind of frame, especially for new developments of specifications,

section spg¢
also a sele
one withoy

cifies not onlya basic Service Component Frame which is required for any application
Ction of possible other Service Component Frames, whereof an application can just cha
t the need'to specify its own Service Component Frame.

An applica

iomspecification, however, can specify its own Service Component Frame, which sha

her
fent
[ion
this
but
ose

I at

minimum include the following base Service Component Frame as first sub type.

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 includes also the definition which the TPEG Application can be expected in a
specific Service Component Frame.

14
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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
< ServCompFrameHeader > (header), : Common Service Component header
< ApplicationData > (data); : Component data

Where the Service Component header is specified as:

< ServCompFrameHeader > : = : Common Service Component Frame header
<IntUnT1 > (SCID]J, TService Component identiiier (SCID 1s delined by SNI Service Compohent,
which is amongst others designating the application in this Service
Component Frame)

< IntUnLi > (fieldLength), : Length of the component data in bytes, starting with the firsgbyte after
the scHeaderCRC attribute
< CRC > (scHeaderCRC); : Service Component Header CRC (see A.2.3.3)

At the Service Component level data are carried in Service Component Framés which have a limited
length. If applications require greater capacity then the application shall beldesigned to distfibute data
beteen Service Component Frames and to recombine this information'in’the decoder.

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

Thg maximum field length of the Service Component data (a§suming that there is no trangformation,
and only one component is included in the Service Frame) ="65526.

A.2]12.6.2 TPEG specialized Service Component data schemata

For|reasons of consistency, Service Component Frames should be defined as similar as possjfible for the
different applications. Specifically, three furthef’header attributes of general nature may be jused in the
appllication specific Service Component Frames for the following purposes:

— | The application data of a Service Component Frame with dataCRC is error-free.

— Data CRC on this level makes.it possible, that in case of errors only the Service Compohent Frame
(e.g. one relatively small package of data) would be lost. Other parts of the servicg multiplex
may still be valid.

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

— Sometimesitisuseful not only to know the opaque count of bytes, but also how many messages
are includedin the Service Component Frame data.

— |Prioritization can be made by assigning a groupPriority.

In dome €ases the different Service Components received shall not only be handled by a FIFO buffer
butfalsoswith some qualification of severity of messages. In this case a high priority message may take
pretedence over other messages in the decoder. These may be presented to the user evenlbefore 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 A.2.2.6.1
external < ApplicationContent > (content), : Content specified by the individual application
< CRC > (dataCRC); : CRC starting with first byte after the Service Component
Header CRC

© IS0 2019 - All rights reserved 15
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A.2.2.6.2.2 Service Component Data with dataCRC and messageCount

Applications requiring direct access to the number of messages that are 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 Component Frame level.

< IntUnTi > (messageCount),

< ServCompFrameCountedProtected > : = : CRC protected Service Component Frame with message count

< ServCompFrameHeader > (header), : Service Component Frame header as defined in A.2.2.6.1
: count of messages in this ApplicationContent
external < ApplicationContent > (content), :actual payload of the application

<CRC> ddeCRC),

cnco : el 1 £ 1 el : pal 1 1 Par ey
- AL SUAT UG WILITTITST Dy LE dILET UIT ST VILT CUIITPULICIIU TICTAUCT UIN!

A.2.2.6.2.3 Service Component Data with dataCRC and groupPriority

Applicatiofs requiring priority handling at

the < SeryCompFramePrioritisedProtected > Service Component Frame type. If ot all messd
within the[frame have the same priority, the groupPriority attribute shall have the value 'typ007:0
undefined'| This Service Component Frame type also includes the recommended data CRC for bit e

detection gt Service Component Frame level.

Service

Component Frame

level

may

use
ges
DO -
'Tor

< typ0O0J7:Priority > (groupPriority),

< CRC >[dataCRC);

< ServCompFramePrioritisedProtected >:=  : CRC protected Service Component Ffame with message count
< ServCpmpFrameHeader > (header), : Service Component Frame heade¥as defined in A.2.2.6.1

: group priority applicable to allmessages in this ApplicationConten

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

: CRC starting with first byterafter the Service Component Header CH

A.2.2.6.2.4 Service Component Frame with dataCRC, gréupPriority, and messageCount

Applicatiops requiring both priority handling at (Service Component Frame level and di
access to [the number of messages that are available in a Service Component Frame can
the < SeryCompFramePrioritisedCountedProtected > Service Component Frame type. This Ser
Component Frame type also includes the recommended data CRC for bit error detection at Ser

Component Frame level.

Fect
use
Vice
yice

< ServCompgFramePrioritisedCountedProtected > : =

< ServCpmpFrameHeader > (header),
< typO0Of:Priority > (groupPriority),

< IntUnTi > (messageCount);
external < ApplicationContent > (content),
< CRC >[dataCRC);

priority and message count

ApplicationContent

Header CRC

: count of messages in this ApplicationContent
: actual payload of the application
: CRC starting with first byte after the Service Component

: CRC protected Service Component Frame with group

: Service Component Frame header as defined in A.2.3.3
: group priority applicable to all messages in the

A.2.3 Service.Component level attributes

A.2_3.1 S ririr'n Combonentldentifier

Ve e U P OUITCIIC T eI tIIter

The Service Component Identifier (SCID) with the value 0 is reserved for the SNI Application

(ISO/TS 18234-3).

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.

16
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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 Service Component Header CRC is calculated from the Service Component Identifier, the Field
Length and the first 13 bytes of the application data, i.e. the first 13 bytes following the header CRC. In
the case of Component Data shorter than 13 bytes, the Component Identifier, the Field Length and all
Component Data shall be taken into account.

The calculation of the CRC is described in Annex D.

A.2]13.4 Service Component Data CRC

The DataCRC is two bytes long, and is based on the ITU polynomial x1¢ + x12 +(x>% 1. This CRC is
calqulated from all the bytes of the Service Component Frame Data, following the Service Component
Header CRC.

Thq calculation of the CRC is described in Annex D.
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Annex B
(normative)

tpegML Representation of Framework Structures

The XML f
structure i
is designed
in addition
in receivery

TTTCTIUTT

raming described in this annex allows TPEG data to be stored in XML documents.

for the actual delivery of the data via telecommunication links to the end user,tpegML
, be used as an interface format to playout systems, or to store decoded TPEG binary ¢
s. The tpegML framing allows tpegML application level messages to be embedded in

The

s similar to the binary framing, but offers more use cases. While the TPEG binary franping

Can,
lata
full

featured XML documents.

The framirlg is supposed to suite two technical purposes:

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

— allow Yo aggregate tpeg XML application messages within an XMIxdocument.

The follow|ng requirements have been collected and are the bagsis for the specified format:

a) The framing needs to represent the same structure as“the binary framing including at least|the
StreanpDirectory, SID, EncID, SCID and AID. This is important to allow full matching to the binary
framirlg and to provide the full TPEG service infrastructure as specified in the main part of fhis
document and in the TPEG SNI (ISO/TS 18234-3):

b) The format does not need to follow UML 2 XML modelling rules for the layers transport framinig to
servic¢ component framing, but for the-application message level it is mandatory.

The documnjent-based format shall:

a) be usrelble as an interface format‘to playout, as well as a delivery format for web service bgdsed
transmission. This includes-the ability to have binary and XML representations of the same data
withinfone document at several framing levels.

b) allow transmission ef'all available data for a service in one document. This can then be usefl to
provide a full stock.of messages, e.g. after system failure or for periodic full updates.

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

d) 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.

e) 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.

f) include a document generation time stamp to indicate when the file has been created. This allows
to always identify which document is the latest.
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include versioning information about the used file format. This information can be used
the specification based on which a data file has been created.

to identify

h) 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

i)

transmission statistics. The XML format may be extended to allow inclusion of such met

allow to simultaneously include the same data as base64 and tpegML representation

a data.

in one file.

This allows easy handling and verification of binary encoding/decoding processes and storage of

the results.

j)

k)

Bas

B.2

B.2

Thd
stru

allow to include baseo4 encoded messages in the XML file. This allows for full indep
application level message generation and framing/multiplexing logic system component

allow each level to include several versions of the data/specifications used on the’inclu
This shall be indicated. For example, there may be two service component streams, one
1.0 of an application and one for 2.0 within one service to allow provision ofithe service
old devices at the same time.

ed on the mentioned requirements, tpegML framing has the followirg core features:

All relevant parameters for unique message identification are represented in the XML fj
application id, service id and content id.

[tis possible to store a complete message set in one XMI£{document, but also only parts o
set may be stored in several files.

It is possible to store the binary representation on several framing levels next t
representation. This allows the usage of the format to feed encoding systems, playout s
well as the usage as a meta format on receiverside.

The framing is not derived from a UML-model via the UML2XML rules, but where appli
data types have been used and the generic structures described in the main section of thi
have been included.

The tpegML XML framing format'is specified via the full XML schema given in B.4. In th
sections the elements are deseribed in detail.

There is no need to modify this document to include new TPEG Applications. The new a
just need to interface to this document’s ApplicationRootMessageML data type.

TPEG XML .document structure

.1 Diagrammatic hierarchy representation of the document structure

fofmat reflects the generic structure of the main document and the XML tags apy

p

endence of
S.

ded levels.
for version
Lo new and
aming, e.g.

fa message

h the XML
ystems, as

rable TPEG
document

e following

plications

ear in the

jcture indicated in Figure B.1. Yellow highlighted tags (or all boxes containing text ending in “Bin”)

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.
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XML Document Structure

TPEG Document [1..1]

TransportFrame [0..n] containing stream directory

TransportFrameBin [0..1]

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

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

TransportFrameBin [0..1]

[ I

ServiceData [0..1] n'\O’
SID [1.1] NV

ServEncind [1..1] \%U

ServvicecomponentMultiplex [1..1] , (@)
ServiceComponent [0..n] ()QK

Figure B.1 — XML document structure

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

ServiceComponent [0..n] C;\\\)

ServiceComponentBin [Ow1]
L)
ServiceComponentkrameContent (FrameType*) [0..1]

SCID [1..1155~

Priority? [07.1]

W@geCount* [0..1]

'”,\’\pplicationRootMessage [0..n]

AN

A L ' [} Wi ImH L4 41
APPILAlUTNTINUULIVIT oo ayTDITT [ T.. T]

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.
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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.

(*) 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 a binary 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 headers include the encoding instructions, as well as namespace defihitions. The hamespace
definitions and schema locations shall be modified according to the versionis of the related documents.
For|example, the namespace “http://www.tisa.org/TPEG/TPEGDataTypes_2_0" matches the version of
thelapplied TPEG2 UML to XML Conversion Rules (TPEG2 Part 4), which is used for the XSp and XML
examples hereunder; however, other versions are also possible.

XS

<?xml version="1.0" encoding="UTF-8"?>

<xs|schema xmlns="http://www.tisa.org/TPEG/SFW_1_1" xmlng;xs="http://www.w3.org/2001/XMLSchema

xmlns:tdt="http://www.tisa.org/TPEG/TPEGDataTypes 2 0.'
targetNamespace="http://www.tisa.org/TPEG/SFW 1 1"
elethentFormDefault="qualified" attributeFormDefault="qualified">

<xs|import namespace="http://www.tisa.org/TPEG/TREGDataTypes 2 0" schemaLocation="TDT_2_0.xsd" />

< ?ydml version = "1.0” encoding = "UTF-8"7 >

XML:

|< ?7yml version = "1.0” encoding = "UTEL8"7? >

B.2j2.2 Special data types’and tags

B.2|2.2.1 XML Attributes

In tpegML all application data are encoded as XML elements despite their UML Class/Attributle property.
However, inthjs XML framing, XML attributes are used to provide meta data that is not direcflly included
in the TPEG*raming structure, but is relevant for encoding or decoding of the data contajned in the
elernents!

B.2.2.2.2 TPEG Binary Data Type
XML type name: TPEGbin

On three levels it is foreseen to include TPEG binary data as base64 encoded content, that is encoded
according to Annex A or TPEG2 Part 3: UML to Binary Conversion Rules.
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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 memo-
ry/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 calculat-
ed 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/
W= A V. & e

2| disa. 13 Tl fdaod fa il
e ot g a7 PTroCeSSHR g TS Attt IouteISoperotar:

statusLeve| [0..1]

This value indicates whether the binary data has had any issues when'it
was created. When encoding or decoding data, problems may appéar, 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.

statusDescFiption [0..1]

A descriptive text that may give additional.information about the binaryj
encoded data related to the statusLevel value, e.g. version of used encodgr/
decoder software. This attribute is optional.

serviceConjponentIsEncrypted
[0.1]

The XML framing allows to carry data at various processing levels,

although the encryption indicators represent the desired over the air
situation. For example one dgciment may carry unencrypted service
components, which are then fed to a scrambler and the resulting documént
may carry the scrambled;data so an indicator is needed to allow systemg 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 element is encrypted. If set to ‘False’ the content is ot
encryptedseven if the encryption indicator in the SNI indicates otherwige.

This isgpossible if the format is used for feeding of playout systems, whefe
the dataare not encrypted 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 sup)
posed to be encoded as indicated by the related encryption indicator.

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

—

This flag shall not occur if the framing is used for over the air or end use
delivery, where the signalled values always have to match the actual dat

g
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XSD:

< xs:complexType name = "TPEGbin” >
< xs:simpleContent >
< xs:extension base = "xs:base64Binary” >
< xs:attribute name = "byteSize” type = "tdt:IntUnLi” use = "required”/ >
<l--size of the base64decoded data -->
< xs:attribute name = "byteCRChex” type = "xs:string”/ >

<!-- crc of the base64decoded data -->

< xs:attribute name = "statusLevel” type = "statusLevel”’/ >
< xs:attribute name = "statusDescription” type = "xs:string”/ >

<l-- OK, Warning, Error, WarningLostContent, ErrorinvalidFrame, ErrorMissingContent,
ErrorTooMuchContent -->

< xs:attribute name = "isEncrypted” type = "xs:boolean”/ >
< /Hs:extension >
< [xs:simpleContent >
< [xs:complexType >
< xs:simpleType name = "statusLevel” >
qxs:restriction base = "xs:string” >
K xs:enumeration value = "Success”/ >
< |-statusDescription is informal only- >
< xs:enumeration value = "Error”/ >
< |-the data are probably not usable- >
K xs:enumeration value = "Warning”/ >
k |- the frame is syntactically correct, but content, may have been lost- >

< /xs:restriction >

< [xs:simpleType >

XML:

< ApplicationRootMessageBin hyteSize = "17”
stafjusLevel = "Success” > TWFydGIul[ERyZWhlciA7LSk = < /ApplicationRootMessageBin >

B.212.3 TPEGDocument
XML element tag name: TPEGDocument

Child elemént names: TransportFrame

This—ts—the—root tas of—the—doctment—and—inchrdes—the ramrespace definttions—H—includes a
timestamp as well as an indicator of whether the document contains all messages of the stock
(DocumentType = fullRepository), or only parts of it (DocumentType = partialRepository). Additionally,
the version 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.
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Attribute Description

docType [1..1] fullRepository: All messages of the stock are contained in the document and fully replace
the stock of the receiving system.

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

XSD:

< xs:element name = "TPEGDocument” type = "TPEGDocument”/ >

< xs:complpxType name = "TPEGDocument” >
< xs:sequgnce >
< xs:elenjent name = "TransportFrame” type = "TransportFrame” maxOccurs = "unbounded”/ >
< /xs:seqyence >
< xs:attriute name = "timeStamp” type = "tdt:DateTime”/ >
< xs:attripute name = "version” type = "tdt:IntUnTi” use = "required”/ >
< xs:attripute name = "docType” type = "DocumentType” use = "required”/ >
< /xs:comglexType >
< xs:simplgType name = "DocumentType” >
< xs:restrction base = "xs:string” >
< xs:enumeration value = "fullRepository”/ >
< xs:enuneration value = "partialRepository”/ >

< /xs:restfiction >

< /xs:simpleType >

XML:

<TPEGDocument xmlns="http://www.tisa.org/TPEG/SFW 1 1" xmlns:tdt="http://www.tisa.org/TPEG/TPEGDataTypgs
2_0" xmlns|sfw="http://www.tisa.org/TPEG/SFW. 1) 1"

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation=http://www.tisa.org/TPEG/SFW 1 |1

SFW_1_1.xsq http://www.tisa.org/TPEG/TPEGDataTypes_2_0 TDT_2_0.xsd
sfw:timeStamp="2009-11-25T08:16:30Z" stwjversion="2" sfw:docType="fullRepository">

B.2.2.4 Transport Frame Level
XML type/tag name: TransportFrame

Child element names; PransportFrameBin, StreamDirectory, ServiceData

This elemdnt represents the content of the transport frame level. If no TransportFrameBin child is
present, it maj.as well contain more content than actually fits into a TPEG binary transport framfe. A
TPEG binafyencoder will have to split the content to several TransportFrames later on. mle

It 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.
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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 >

A

/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 THEG binary
repfesentation as stated in Annex A thatis equivalentto the otherchild component of the TrangportFrame
elethent. This element shall not be used, if other elements onsthis level (e.g. ServiceData) coptain more
tpegML messages than are present in the binary frame.

B.2{2.6 Stream Directory

XML type name: StreamDirectoryFrame
XML element tag name: StreamDirectory
The stream directory contains a list of TPEG Service ids that occur in the ISO/TS 21219 serigs.

XS

< xs:complexType name = "StreamDirectoryFrame” >
qxs:sequence >

< xs:element name = "SID*type = "tdt:Serviceldentifier” maxOccurs = "unbounded”/ >

A

/xs:sequence >

< [xs:complexType.>

XML:

< StreamDirectory >
< SID
< tdt:SID_A > 0 < /tdt:SID_A > < tdt:SID_B > 0 < /tdt:SID_B > <tdt:SID_C > 1 < /tdt:SID_C >
< /SID >
<SID >
<tdt:SID_A > 0 < /tdt:SID_A > < tdt:SID_B > 0 < /tdt:SID_B > <tdt:SID_C > 2 < /tdt:SID_C >

< /SID >

< /StreamDirectory >

B.2.2.7 Service Frame Level

XML type name: ServiceFrame
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XML element tag name: ServiceData

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

XSD:

< xs:complexType name = "ServiceFrame” >
< xs:sequence >

non

. 2orn PR PR : 1 L 2 -
< XSelell Ct IdHIIC =" 01D Ly pC =" TUL OCI VILTIUCIIUITICT " TIIITULLUILrS = v

< xs:elenjent name = "ServEncID” type = "EncryptionIndicator” minOccurs = 0"/ >
< xs:elenjent name = "ServiceComponentMultiplex” type = "ServCompMultiplex”/ >
< /Xs:seqyence >

< /xs:complgxType >

XML:

< ServiceFyame >
<SID >
< tdt:SID| A > 0 < /tdt:SID_A > < tdt:SID_B > 0 < /tdt:SID_B > < tdt:SID_C > 1 < /4d:SID_C >

< /SID >
< ServEndID > 0 < /ServEncID >

< ServiceComponentMultiplex >

< /ServicgComponentMultiplex >

< /Servic¢Frame >

B.2.2.7.1 |Service Identification
XML type ame: Serviceldentifier
XML elemegnt tag name: SID

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

B.2.2.7.2 |Service Encryption Indicator
XML type pame: EnCryptionIndicator

XML element tagirame: ServEncID

The Value hftha ancruntion indicataorthat 1o yalid fortha hinaryg renwnoanf—'\finn At Sarvica Eramal Jvel
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(see Annex A). This element does not specify an encryption for the XML representation of the data. The
value shall be set to the appropriate value of the binary data, even if the data within the XML document
has been decrypted or not yet encrypted. Playout systems may use this value to trigger proper encoding.
On the decoder side, the value is listed to allow a decoder to descramble encoded TPEG binary content
with an ,isEncrypted“-Flag set to true.
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<

<

< xs:simpleType name = "EncryptionIndicator” >

xs:restriction base = "tdt:IntUnTi” >

< xs:minlnclusive value ="0"/ >

< xs:maxInclusive value = "255"/ >

/xs:restriction >

< /xs:simpleType >

B.2
XM
XM
Thi

B.2
XM
XM
A S¢

2.7.3 Service Component Multiplex
L, type name: ServCompMultiplex
|, element tag name: ServiceComponentMultiplex

5 element hosts any number of ServiceComponent elements.

2.8 Service Component Level
L type name: ServiceComponent

. element tag name: ServiceComponent

rviceComponent can include either a binary representation, or an XML representation of jts content,

or both. Once a ServiceComponentBin child element is present, the ServiceComponentFrameContent

sha

To ¢
reld

1 only include the number of messages that are actually encoded in the binary representation.

1llow decoding of the content without havingto parse the SNI application, it is possibleto give the
vant values as attributes to the ServiceGamponent element. During TPEG reception these values

have to be extracted by a binary decoder from the SNI GST1 Fast Tuning Table.
XML-Attribute Description

apglicationld [0..1] Application ID as defined in TPEG INV.

corftentld [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.

eng

[d [0..1] If this attribute is present and not equal ,,0“ it indicates the methjod used for
binary encryption of the ,on air“ data. However this does not indicate any
encryption of or within the XML content. Whether the actual binjary con-
tent is encrypted is indicated in the TPEGBin element ,isEncrypted” flag.

—

sa

bty Flag0.1] Is defined in the SNI Fast Tuning Table and identifies whether thg content is
safety relevant. If set to ,True®, the messages are safety relevant

ori

pinatorSID_A [0..1] OriginatorSID as decimal integer A.B.C (see SNI specification).

originatorSID_B [0..1]
originatorSID_C [0..1]

mandatory.

tfomeof the origimator Stbappears,; the two others are considered as

©IS
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XSD:

< xs:complexType name = "ServiceComponent” >
< xs:sequence >
< xs:element name = "ServiceComponentBin” type = "TPEGbin” minOccurs = "0"/ >

»

< xs:element name = "ServiceComponentFrameContent” type = "ServiceComponentFrameContent
minOccurs ="0"/ >

< /Xs:sequence >

< xs:attribute name = "applicationld” type = "tdt:IntUnLi"/ >

< xs:attriute name = "contentld” type = "tdt:IntUnTi"/ >

< xs:attriljute name = "majorApplicationVersion” type = "tdt:IntUnTi"/ >
< xs:attripute name = "minorApplicationVersion” type = "tdt:IntUnTi"/ >
< xs:attripute name = "encld” type = "tdt:IntUnTi"/ >

< xs:attriljute name = "safetyFlag” type = "xs:boolean”/ >

<xs:attribute name="originatorSID_A" type="tdt:IntUnTi"/>
<xs:attribute name="originatorSID_B" type="tdt:IntUnTi"/>
<xs:attribute name="originatorSID_C" type="tdt:IntUnTi"/>

< /xs:compylexType >

B.2.2.9 Service Component Binary Representation
XML type pame: TPEGbin
XML elemegnt tag name: ServiceComponentBin

This elemént contains the fully encoded TPEG Service Component frame, according to the TPEG
binary representation as stated in Annex A that\ds equivalent to the other child component of|the
ServiceCornponent element.

B.2.2.10 Service Component Frame Content

XML type pame: ServiceComponentFrameContent

XML element tag name: ServiceComponentFrameContent

Child element names: SCIDfMessageCount, Priority, ApplicationRootMessage

This is the XML represéntation 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 ipcluded-as attributes in the XML representation, to allow interpretation without having to
decode thelactual SNI data.

Depending ofttha annlication tvuna tha annean it fraoing tha child alayaontc arn cbhoacan oo ler/
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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 frame types derived from the abstract
ServiceComponentFrameContent so that the only element that is present in all Service Component
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
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— ServCompFramePrioritisedProtected
— ServCompFramePrioritisedCountedProtected

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

XSD:

< xs:complexType name = "ServiceComponentFrameContent” abstract = "true” >

qgxs:sequence >

K xs:element name = "SCID” type = "ServiceComponentldentifier”/ >

A

/Xs:sequence >

< [xs:complexType >

< xs:complexType name = "ServCompFrameProtected” >
<xs:complexContent >

< xs:extension base = "ServiceComponentFrameContent” >
< xs:sequence >

< xs:element name = "ApplicationRootMessage” type = "ApplicatiofRoetMessage” minOccurs = "0”
maxOccurs = "unbounded”/ >

< |- binCRC not suitable in xml- >
< /xs:sequence >

K /Xs:extension >

A

/xs:complexContent >
< [xs:complexType >
< xs:complexType name = "ServCompFrameCountedProtected” >
<xs:complexContent >
< xs:extension base = "ServiceComponentFrameContent” >
< xs:sequence >
< xs:element name = "MessageCount” type = "tdt:IntUnTi” minOccurs ="0"/ >

< xs:element name = “ApplicationRootMessage” type = "ApplicationRootMessage” minOccurs = "0”"
maxOccurs = "unbounded;’f >

< !- binCRC net suitable in xml- >
< /xs:sequence >
K /xs:extension >

< /xs*eomplexContent >

< Ixs=<¢omplexType

< xs:complexType name = "ServCompFramePrioritisedProtected” >

< xs:complexContent >
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< xs:extension base = "ServiceComponentFrameContent” >
< xs:sequence >
< xs:element name = "Priority” type = "tdt:typ007_Priority”/ >

< xs:element name = "ApplicationRootMessage” type = "ApplicationRootMessage” minOccurs = "0”"
maxOccurs = "unbounded”/ >

< 1- binCRC not suitable in xml- >

< /Xs:se

< /xs:ext

quence >

ension >

< /xs:comy
< /Xs:comy]
< xs:compl
< xs:comp
< xs:exte

< xs:seq

< xs:ele

< xs:ele

< xs:elg
maxOccurs

< !- bin
< /xs:se
< /xs:ext

< /xs:com

< /xs:comf]

texContent
lexType >
exType name = "ServCompFramePrioritisedCountedProtected” >
lexContent >
nsion base = "ServiceComponentFrameContent” >
hence >
ment name = "Priority” type = "tdt:typ007_Priority”/ >
ment name = "MessageCount” type = "tdt:IntUnTi” minOccurs ="0"/ >

ment name = "ApplicationRootMessage” type = "ApplicationRootMessage” minOccurs = "0”
E "unbounded”/ >

CRC not suitable in xml- >
juence >
nsion >

lexContent >

lexType >

B.2.2.10.1

XML type pame = ServiceComponentldentifier

XML elemse

The Servidg
determine
with the v3

XSD:

Service Component Identifier

nt tag name: SCID

eComponentldentifier (SCID) is used to identify a specific service component type ang to
the relevant information from the service and network Information. The ServiceComponent
lue ,,0“ is reserved“or the SNI application.

< xs:simpld
< xs:restr

< xXs:min

Type namé =)"ServiceComponentldentifier” >
ction base = "tdt:IntUnTi” >

nelusive value ="0"/ >

< Xs:max

< /xs:rest

< /xs:simpleType >

Inclusive value = 2557/ >

riction >

B.2.2.10.2

Priority

XML element tag name: Priority

If the Priority element is present, it contains the priority for decoding as defined in the relevant tdt
table. If messages of several priorities are aggregated within one ServiceComponentFrameContent
element, a value of ,0“ shall be chosen.
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B.2.2.10.3 Message Count
XML element tag name: MessageCount

This value can be considered as informative/for binary compatibility only within the XML framing, the
available number of ApplicationRootMessageTags should be used. However, it shall match the number
of messages in the binary format, if available.

Although the messageCount is limited to 255 within the binary framing, storing more than 255 tpegML
messages within one XML ServiceComponentFrame is allowed. Encoders have to split the allowed
number of messages into several binary frames. If the MessageCount tag is present, it shall contain the
number of ApplicationRootMessage tags In the Service Component Frame.

B.2{2.10.4 Application Root Message Level

XML type name: ApplicationRootMessage

XML element tag name: ApplicationRootMessage

Child element names: ApplicationRootMessageBin, ApplicationRootMessageML

Thip is the element that represents the actual application specific data unit. To match the term
MegsageCount, it is called ,Message*, but may contain any applieation specific data unit.

For|each of these elements two children can be included to dlow binary and XML representation of the
sanje content at this level.

XSD:

< xs:complexType name = "ApplicationRootMessage” >
qxs:sequence >
< xs:element name = "ApplicationRootMessageBin” type = "TPEGbin” minOccurs ="0"/ >

K xs:element name = "ApplicationRootMessageML” type = "ApplicationRootMessageML” minOccurs = 0"/ >

A

/xs:sequence >

< [xs:complexType >

B.2{2.10.5 Application Root Message Binary Representation
XML type name: TPEGbin
XML element tag hame: ApplicationRootMessageBin

Thip element)contains the fully encoded TPEG binary message, according to the THEG binary
repfesentdation as stated in Annex A that is equivalent to the other child compongnt of the
AppglicationRootMessage element.

B.2.2.10.6 Application Root Message XML Representation
XML element tag/type name: ApplicationRootMessageML

This is the abstract XML application root element that is instantiated by the element tagged with
»ApplicationRoot" in the UML. All child elements are specified according to the UML2XML Conversion
Rules specification (TPEG2 Part 4: UML to XML conversion rules).

XSD:

|< xs:complexType name = "ApplicationRootMessageML” abstract = "true”/ >

All application specific namespaces can be defined for the deriving element.
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Application XSD example:

< xs:complexType name = "TFPMessage” >
< xs:complexContent >
< xs:extension base = "tsf:ApplicationRootMessageML" >
< xs:sequence >
< xs:element name = "mmt” type = "mmc:MMCTemplate” / >
< xs:element name = “method” type = "TFPMethod” minOccurs = "0” maxOccurs = "unbounded” / >

< xs:element name = "loc” type = "Irc:LocationReferencingContainer” minOccurs ="0” / >

< /xs:sefquence >
< /xs:exteension >

< /xs:comjplexContent >

< /xs:complexType >

Applicatiof XML example:

<ApplicatjonRootMessageML xsi:type="tfp:TFPMessage"

xmlns:tfp http://www.tisa.org/TPEG/TFP 1 1

xmlns:mmc|= http://www.tisa.org/TPEG/MMC 1 1

xmlns:lrc|= http://www.tisa.orqg/TPEG/LRC 2 1

xmlns:tlr|= "http://www.tisa.org/TPEG/TLR 2 0"
xsi:schemgLocation="http://www.tisa.org/TPEG/TFP_1 1 TFP 1<l.Xsd" >

B.3 XMI example document
<?xml version="1.0" encoding="UTF-8"7>

<TPEGDocpiment xmlns=http://www.tisa.org/TPEG/SEW _1_1
xmlns:tdtshttp://www.tisa.org/TPEG/TPEGDataTypes_2 0
xmlns:sfwfhttp://www.tisa.org/TPEG/SFW 1.1
xmlns:xsi=['http://www.w3.org/2001/XMLSchiema-instance" xsi:schemaLocation=http://www.tisa|
.org/TPEGJSFW 1 1SFW 1 _1.xsd

http://wwp.tisa.org/TPEG/TPEGDataTypes_2_0TDT _2_0.xsd
sfw:timeStamp="2017-11-25T08:16:30Z" sfw:version="2" sfw:docType="fullRepository">

<TranpportFrame>
<PerviceData>

<SID>
<tdt:SID_A>0</tdt:SID_A>
<tdt:SID_B>0</tdt:SID_B>

<tdt-SID (‘\ﬂ(/frh--qln C>

</SID>
<ServiceComponentMultiplex>

<ServiceComponent sfw:applicationld="5" sfw:contentld="2"
sfw:majorApplicationVersion="3" sfw:minorApplicationVersion="0"
sfw:encld="0" sfw:safetyFlag="true" originatorSID_A ="0" originatorSID_B = "0"

originatorSID_C ="0" >

<ServiceComponentFrameContent
xsi:type="ServCompFramePrioritisedCountedProtected">
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<SCID>2</SCID>
<Priority tdt:table="typ007_Priority" tdt:code="0" />
<MessageCount>199</MessageCount>

<ApplicationRootMessage>

<l-- <ApplicationRootMessageML xsi:type="tec:TECMessage"
xmlns:tec=http://www.tisa.org/TPEG/TEC_3 2
xmlns:mmc="http://www.tisa.org/TPEG/MMC_1_1"
xmlns:Irc="http://www.tisa.org/TPEG/LRC_2_1"

http://www.tisa.org/TPEG/TEC_3_2.xsd"> <tec:mmt
xsi:type="mmc:MessageManagementContainer">
</ApplicationRootMessageML> -->

</ApplicationRootMessage>
</ServiceComponentFrameContent>
</ServiceComponent>
</ServiceComponentMultiplex>
</ServiceData>
</TransportFrame>

</TPEGDocument>

B.4 Full tpegML XSD Schema Definition
<?xml version="1.0" encoding="UTF-8"2>

<xsfschema xmlns=http://wwwitisa.org/TPEG/SFW_1_1
xmlns:xs=http://www.w3.erg/2001/XMLSchema
xmlns:tdt=http://www:tisa.org/TPEG/TPEGDataTypes_2_0
targetNamespace="http://www.tisa.org/TPEG/SFW_1_1"
elementFormDefatilt="qualified" attributeFormDefault="qualified">

<xs:import ndamespace="http://www.tisa.org/TPEG/TPEGDataTypes_2_0"
schemafiocation="TDT_2_0.xsd" />

<xs:element name="TPEGDocument" type="TPEGDocument" />

<xXs:complexType name="TPEGDocument">

XMINS:XSI= Nttp://WWW.w3.01g/ 2001/ XMLSchema-instance
xsi:schemaLocation="http://www.tisa.org/TPEG/TEC_3.2

h

<xs:sequence>

<xs:element name="TransportFrame" type="TransportFrame"
maxOccurs="unbounded" />

</xs:sequence>
<xs:attribute name="timeStamp" type="tdt:DateTime" />
<xs:attribute name="version" type="tdt:IntUnTi" use="required" />

<xs:attribute name="docType" type="DocumentType" use="required" />

</xs:complexType>
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<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>
<[xs:sequence>
</xs:cpmplexType>
<xs:complexType name="StreamDirectoryFrame">
<Kks:sequence>
<xs:element name="SID" type="tdt:Serviceldentifier" maxOccurs="unbounded" />
<[xs:sequence>
</xs:cpmplexType>
<xs:complexType name="ServiceFrame">
<Ks:sequence>
<xs:element name="SID" type="tdt:Serviceldentifier" minOccurs="0" />
<xs:element name="ServEncID" type="EncryptionIndicator" minOccurs="0" />
<xs:element name="ServiceComponentMultiplex" type="ServCompMultiplex" />
<fxs:sequence>
</xs:cpmplexType>
<xs:complexType name="ServCompMultiplex">
<ks:sequence>

<xs:elemeént name="ServiceComponent" type="ServiceComponent"
minOccurs="0" maxOccurs="unbounded" />

<fxs:sequence>

</xs:complexType>
<xs:complexType name="ServiceComponent">
<xs:sequence>
<xs:element name="ServiceComponentBin" type="TPEGbin" minOccurs="0" />

<xs:element name="ServiceComponentFrameContent"
type="ServiceComponentFrameContent" minOccurs="0" />

</xs:sequence>

<xs:attribute name="applicationld" type="tdt:IntUnLi" />
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