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Foreword

ISO (the

International Organization for Standardization) and

IEC (the International

Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental

and non-gov
technology, |

International
The main ta
Standards ad

an Internation

Attention is d
rights. ISO ar

ISO/IEC 230(
Subcommitte

ISO/IEC 230(
application foj

Part 1: A
Part 2: M
Part 3: M
Part 4: M
Part 5: M
Part 7: G
Part 8: A

Part 9: D

ernmental, in liaison with 1ISO and IEC, also take part in the work. In the field of inforn
50 and IEC have established a joint technical committee, ISO/IEC JTC 1.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives)Part 2.
5k of the joint technical committee is to prepare International Standards::Draft Interng
opted by the joint technical committee are circulated to national bodies for.yoting. Publicat

al Standard requires approval by at least 75 % of the national bodies gasting a vote.

rawn to the possibility that some of the elements of this document'may be the subject of
d IEC shall not be held responsible for identifying any or all sueh-patent rights.

0-9 was prepared by Joint Technical Committee ISONEC JTC 1, Information techn
b SC 29, Coding of audio, picture, multimedia and hypermedia information.

0 consists of the following parts, under the general title Information technology — Multii
rmat (MPEG-A):

urpose for multimedia application formats [Technical Report]
PEG music player application format

PEG photo player application format

usical slide show application format

edia streaming application format

pen access application format

ortable video application format

igitalkmultimedia broadcasting application format

hation

tional

on as

patent

plogy,

media

Part 10:

Video surveillance application format
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Introduction

Digital Multimedia Broadcasting (DMB) is the first global mobile TV service based on a digital radio
transmission system. DMB provides people with crystal-clear video, theatre-quality audio, and other data
services on the move via in-vehicle terminals or hand-held gadgets like mobile phones so that it makes
possible the information acquisition and consumption anywhere. DMB contents on air include audio-visual
programs, interactive data, web pages, slideshows, TTI (traffic & travel information), etc.

Most users want to store their preferred DMB contents for consuming the contents at theirpreferred time and
on their preferred device. Many of them also want to share the contents with other people) €ontgnts providers
also want to serve their DMB contents not only through broadcast but also through communication networks.
Thus |a standardized format needs to be specified to guarantee the interoperability of the OMB contents
acrosp various devices from different vendors.

DMB AF (Application Format) specification defines a file format that pertains-to 'DMB (more specifically T-DMB
and §-DMB) contents and services. It specifies how to combine the varigty-6f DMB contents with associated
information for a presentation in a well-defined format that facilitates \storage, interchange, pnanagement,
editing, and presentation of the DMB contents in protected, governed,.and interoperable ways.

© ISO/IEC 2008 — All rights reserved Vv
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INTERNATIONAL STANDARD ISO/IEC 2300

0-9:2008(E)

Information technology — Multimedia application format
(MPEG-A) —

Part 9:
Digital Multimedia Broadcasting application format

1 cope

This |part of ISO/IEC 23000 specifies a file format that pertains to both ferrestrial digita
broadcasting (T-DMB) and satellite digital multimedia broadcasting (S<DMB) contents ang
integrates the existing DMB contents with appropriate additional informationto facilitate storage
management, editing, and presentation of the contents in protected, geverned, and interoperable

| multimedia

services. It
interchange,
ways.

This part of ISO/IEC 23000 is applicable both to storage and playback of DMB contents and to ag¢quisition and
consymption through communication networks and removable storages. Application examples of this

specification include but are not limited to

— scheduled storage and time-shifted playback of DMB contents,
— file casting through DMB data channel,

— IIP media service such as DMB content peortal,

— rightful interchange of DMB contents between terminals, and

— user editing or creation fromPMB contents.

2 ormative references

The following referenced documents are indispensable for the application of this documenpt. For dated
refergnces, only/the edition cited applies. For undated references, the latest edition of the referenced

document (including any amendments) applies.

ISO/IEC A4496-12, Information technology — Coding of audio-visual objects (MPEG-4) — Part
media-file formatl)

12: ISO base

ISO/IEC 14496-14, Information technology — Coding of audio-visual objects (MPEG-4) — Part 14: MP4 file

format

ISO/IEC 14496-15, Information technology — Coding of audio-visual objects (MPEG-4) — Part 15: Advanced

Video Coding (AVC) file format

ISO/IEC 21000-2, Information technology — Multimedia framework (MPEG-21) — Part 2:
Declaration

1) Technically identical to ISO/IEC 15444-2.

© ISO/IEC 2008 — All rights reserved
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ISO/IEC 21000-4, Information technology — Multimedia framework (MPEG-21) — Part 4: Intellectual Property

Management

and Protection Components

ISO/IEC 21000-5, Information technology — Multimedia framework (MPEG-21) — Part 5: Rights Expression

Language

ISO/IEC 21000-9, Information technology — Multimedia framework (MPEG-21) — Part 9: File Format

ETSI EN 300 401, Radio Broadcasting Systems; Digital Audio Broadcasting (DAB) to mobile, portable and
fixed receivers

ETSI TS 102

ETSITS 102
on personal §

ETSITS 102
on personal
Schema

ETSITS 102
on personal 3

TTAS.KO-07
Interface

TTAS.KO-07
for Terrestria

TTAS.ET_TS
VHF Digital M

3 Terms,

3.1
For the purpdg

3.141
DMB

428, Digital Audio Broadcasting (DAB); DMB video service; User Application Specification

822-3-1 V1.4.1:2007, Broadcast and On-line Services: Search, select, and rightful use ©fc
torage systems (“TV-Anytime”); Part 3: Metadata; Sub-part 1: Phase 1 — Metadata schema

822-3-3 V1.2.1:2007, Broadcast and On-line Services: Search, select, and rightful use of ¢
storage systems (“TV-Anytime’); Part 3: Metadata; Sub-part 3: Phase 2 —Extended Me
822-4 V1.3.1:2007, Broadcast and On-line Services: Search, select,\and rightful use of c
torage systems (“TV-Anytime”); Part 4: Phase 1 — Content Referencing

0027, Standard for Satellite Digital Multimedia Broadcastirig (S-DMB) Transmitter/Re
0032, Terrestrial Digital Multimedia Broadcasting, Spegcification of the MOT Slide show s
Digital Multimedia Broadcasting (DMB) to mobile, portable and fixed receivers

101498-1, Radio Broadcasting Systems; Spetification of the Broadcast Web Site Servi
Jultimedia Broadcasting (DMB) to Mobile, Pertable and Fixed Receivers

definitions and abbreviatedterms

Terms and definitions

ses of this document, the following terms and definitions apply.

digital multimedia broadcasting

collective ter

M representing both terrestrial digital multimedia broadcasting (T-DMB) and satellite

multimedia bjoadcasting (S-DMB)

3.2 Abbre
AAC

AVC
AVC-FF
BIFS

BWS

CRID

CS

bntent

5

D
bntent
adata
bntent
ceiver

brvice

ce for

digital

r/iated terms

Advanced Audio Coding

Advanced Video Coding

AVC File Format [ISO/IEC 14496-15]
Binary Format for Scenes

Broadcast Web Site

Content Reference Identifier

Classification Scheme
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DAB Digital Audio Broadcasting [ETSI EN 300 401]

DLS Dynamic Label Segment

DI Digital Item

DID Digital Item Declaration

DMB-AF DMB Application Format [This part of ISO/IEC 23000]
DRM Digital Right Management

ES Elementary Stream

GOP Group of Pictures

GUI Graphic User Interface

HE-AAC v2 High Efficiency AAC version 2

IPMP Intellectual Property Management and Protection
ISO-HF ISO Base Media File Format [ISO/IEC 14496-12]
MATE Multimedia Application Terminal Environment

MIDP Mobile Information Device Profile

MOT Multimedia Object Transfer

MP4-FF MP4 File Format [ISO/IEC 14496-14]

MP21-FF ~ MPEG-21 File Format [ISO/IEC:21000-9]

MPEG Moving Picture Experts Group (ISO/IEC JTC 1/SC 29/WG 11)
NPAL Non-PAD

PAD Program-Associated Data

PMT Program Nap Table

RAI Random' Access Indicator

REL Rights Expression Language

SBR Spectral Band Replication

S-DMB Satellite Digital Multimedia Broadcasting [TTAS.KO-07.0027]
SL Synchronization Layer

T-DMB Terrestrial Digital Multimedia Broadcasting [ETSI TS 102 428]
TPEG Transport Protocol Expert Group

TS Transport Stream

TTI Traffic and Travel Information

TVA TV-Anytime

© ISO/IEC 2008 — All rights reserved
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4 Overview of technology

41

Components summary

Figure 1 shows a brief summary of the components of DMB-AF which consists of the MPEG Standards and
non-MPEG Standards. The components of DMB-AF include native DMB contents which can be broadcasted
on air and additional components added by this specification such as file format and metadata.

The native DMB contents include MPEG-4 AVC video, MPEG-1/2/4 audio, interactive video based on MPEG-
4 BIFS, and various kind of data such as MOT slide show, Dynamic Label (DLS), Broadcast web site (BWS),
Traffic and travel information (TTI) based on TPEG, and Java applications (midlet).

For this spegification, ISO Base Media File Format and MP4 File Format are used for base_file-format

structure. MH
contents and
are used for
Format is usq
application.

EG-21 DID is used for organizing and listing content items. TV-Anytime Metadata‘is usged for
user description and is encapsulated by MPEG-21 DID. MPEG-21 REL and IPMR Compdnents
protection and governance of content resources and descriptive metadata. 3GPP Timeg
d when characters and glyphs rendering in timed manner is required, for example as in kgraoke

Text

Video
Audio
MPEG
Standards
T System

Auxiliary
data

Non-MPEG

Standards

Components of DMB-AF

DMB Contents
MPEG-4 Part 10 AVC File Format*| MPEG-4 Part 12
MPEG-1 Part 3 Audio
MPEG-2 Part 3 Audio
MPEG-2 Part 7 AAC
MPEG-4 Part 3 Audio Metadata MPEG-21 DID
MPEG-2 Part 1 Systems MPEG-21 IPMP
MPEG-4 Part 1 Systems MPEG-21 REL
JPEG, PNG, MNG TV-Anytime Part 3
HTML, CSS, ECMAscript
Java midlet Timed Text | 3GPP TS 26.245
TPEG

Figure 1=~ Components summary for DMB-AF

4.2 File fogrmat - ISO base'media file format

The ISO bas

media file‘format is a flexible, extensible format which contains timed media information in|order
to facilitate interchange;)management, editing, and presentation of the media. The ISO base media file format
is a base format forthe DMB-AF file structure.

I1SO file

Movie data (moov)

... other boxes

trak (video)

trak (audio) [

Media data (mdat)

e Interleaved, time-ordered,

video and audio frames

Figure 2 — ISO base media file format example

© ISO/IEC 2008 — All rights reserved
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Figure 3 shows the relations to other file formats; DMB-AF is basically derived from ISO file format and is
based on MP4 file format for storing MP4 contents, AVC file format for storing AVC video and parameter sets,
and MPEG-21 file format for content packaging, 3GPP timed text format for storing the 3GPP timed text.

4.3

MPE(

defini
stand
the d
defini

ISO base media
file format
(ISO/IEC 14496-12)

‘ MPEG-4 MPEG-4 MPEG-21 3GPP
‘ (ISO/IEC 14496-14) | | (ISO/IEC 14496-15) | | (ISO/IEC 21000-9) (3GPP TS 26.245)
e, v .o" ------ v

DMB-AF
(ISO/IEC 23000-9)

Figure 3 — Relation to other file formats

Organization of contents - MPEG-21 DID

brd representation, identification and metadata forthe distribution, and transaction. For the

ion of the digital item and provides the basi€’ structure for content representation for the

storage and distribution scenario.

4.4

Content creation and consumption description — TV Anytime Metadata

TV-Anytime (ETSI TS 102 822-1 t0:822-9) is a set of specifications for the controlled delivery

conte

ht to a user's digital video-recorder (DVR). It enables applications to exploit local and rem

consymer electronics platforms:

The TV-Anytime metadata are sub-divided into two categories: phase 1 metadata (ETSI TS 102
phasg 2 metadata (ETSI TS 102 822-3-3). The phase 1 metadata schema has the rogt element of

TVAM
the rq
types

For d
the T

ainType and.defines mainly about program and user descriptions. The phase 2 metadatg
ot element/of ExtendedTVAMainType and extends the phase 1 schema for including vg
and consumption conditions.

EsCribing creation and consumption information of DMB contents, DMB-AF uses a restrig

/ Anyfimn metadata epor\ifingfinn_ The restricted subset of T\L Anyﬁmn metadata for DMB.

5-21 DID (ISO/IEC 21000-2) describes a set of abstragt terms and concepts to form a us¢ful model for
hg Digital Items. In the MPEG-21 multimedia framework, the digital item (DI) is a fundamenrtal unit with a

Heclaration of

gital item in flexible and general ways, MPEG-21 DID aims to standardize the descrjption for the

DMB content

bf multimedia
pte storage in

822-3-1) and

schema has
rious content

ted subset of
AF is defined

in subclause 5.3 of this specification.

DMB-AF also adopts CRID (content referencing Identifier) defined in TV-Anytime Part 4 (ETSI TS 102 822-4)
for identifying a specific content item independent of its location.

© ISO/IEC 2008 — All rights reserved
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4.5 Protection and governance - MPEG-21 IPMP and REL

4.51 Right management and protection

MPEG-21 IPMP (Intellectual Property Management and Protection) Components standard is a DRM (Digital
Right Management) framework developed by MPEG for safe and easy distribution of contents between the
different user terminals and the different content providers. The MPEG-21 IPMP Components standard
provides the means to represent which parts of Digital Iltems are protected with what IPMP Tools.

For supporting governed and protected usage of DMB contents, DMB-AF adopts a restricted subset of
MPEG-21 IPMP Components. The lists of the functionalities are explained in subclause 5.2 of this

specification. Nete-that-d 3 z S cation—the ements—-of-MREG-21 DID
and IPMP (ISO/IEC 21000-2 and ISO/IEC 21000-4) apply for digital item declaration and protég¢ton in
DMB-AF.

4.5.2 Right|expression

ISO/IEC 21000-5 defines a right expression language (REL), which is designed to bg,'domain-agnostic and

comprehensi
within a partig

In DMB-AF,

disseminatior
broadcasting
requirements

4.6 Timed

3GPP Timed
characters a
background,
such as clos
user’s termin

The synchror

5 Compg

5.1 Suppg

e, and also very flexible and adaptive to the specific scope and requitements of applic
ular domain. The language provides extension and profile mechanisnis for these purposes

licenses governing the use of content or parts thereof are\\expressed according t
and capture DAC profile of the MPEG-21 REL. The REL DA€ profile is designed for us

applications, which can handle various use cases for DMB-AF applications. Note th
of the DAC profile of MPEG-21 REL (ISO/IEC 21000-5) apply for right expression in DMB-/

text

Text format describes the normative behavior ‘of text data for rendering. Timed text suppo

htions

b the
ge in
t the
\F.

ts the

nd glyphs rendering, font support such as<hame, size and style, color support of text and

ext rendering position and composition,,etc. By using these functionalities, various applic
d captioning, karaoke, dynamic highlighting and other visual annotation can be deployed

ized usage of the timed text with other timed media is described in subclause 6.6.

nents of DMB-AFE

rted components and restrictions

In general,

which can be| carried. in MPEG-2 SPTS (Single Program Transport Stream). DMB Audio Service compg

include audi
NPAD (Non

MB Video‘Service components include audio and visual objects and associated auxiliaryj

stream and associated auxiliary data. DMB Data Service components include various K
ragram-Associated-Data).

ations
in the

data,
nents
nd of

In Table 1, all the supported components of DMB-AF, except the file format, are listed with the specification
reference of the respective component. Note that DMB-AF does not mandate all the syntax and semantics of
the ‘Specification’ column of Table 1. Instead, it does mandate the component specification with some
restrictions on profiles, levels, and usages, which are defined in the specification of ‘Restriction’ column of the
table. In other words, for each component listed in Table 1, the requirements of the corresponding
specification in the ‘Restriction’ column apply. For example, MPEG-4 AVC in T-DMB service is restricted such
that Baseline Profile Level 1.3 apply with “num_ref_frames 3” and “pic_order_cnt_type = 27
according to ETSI TS 102 428. Implementers of this specification shall carefully consult to the specifications in
the ‘Restriction’ column for the exact restrictions made on the supported components.

For the file format components, refer to Section 6 of this specification.

© ISO/IEC 2008 — All rights reserved
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Table 1 — Supported Components of DMB-AF

Type Component Name Abtl?(r:‘wa Specification Restriction
) ISO/IEC 11172-3 and
MPEG Audio Layer II MP2 ISO/IEC 13818-3 ETSI EN 300 401
Audio MPEG-4 Audio ER-BSAC ER-BSAC [ISO/IEC 14496-3 ETSI TS 102 428
MPEG-4 Audio HE-AAC v2 HE-AAC2 [ISO/IEC 14496-3 ETSI TS 102 428
MPEG-2 AAC LC AAC+SBR ISO/IEC 13818-7 and TTAS.KO-07.0027
MPEG-4 Audio SBR ISO/IEC 14496-3
Visual MPEG-4 AVC Baseline AVC ISO/IEC 14496-10 T-DMB: ETSI TS 102428
S-DMB—TTASTO-07.0027
Trhnsoort MPEG-2 Systems TS MP4on ISO/IEC 13818-1 and ETSI TS 402428
P MPEG-4 Systems SL MP2 ISO/IEC 14496-1
. MOT-
MOT Slide Show SLIDE TTAS.KO-07.0032 None
Dynamic Label Segment DLS ETSI EN 300 401 None
MPEG-4 BIFS BIFS ISO/IEC 14496-11 ETSI TS 102 428
JPEG Image JPG ISO/IEC 10918-1 TTAS.ET-TS1D1498-1
PNG Image PNG ISO/IEC 15948 PNG VerSion™1.2 TTAS.ET-TS1P1498-1
Pata MNG(Multiple-image-Network
MNG Image MNG Graphics), Version 1:0;, PNG TTAS.ET-TS1P1498-1
Development Group
3GPP Timed Text 3GPP-TT |3GPP TS 26245 None
Broadcast Web Site BWS TTAS.ET-TS101498-1 Intermediate Prgfile
TTI (Traffic and Travel Information) TPEG ISOLTS 18234 Part 1~6 None
Java Application MIDlet Java ME MIDP None
MPEG-21 DID DID ISO/IEC 21000-2 None
MPEG-21 IPMP Components IPMP." | ISO/IEC 21000-4 This specification
(subclause 5.2)
Mg¢tadata -
MPEG-21 REL REL ISO/IEC 21000-5 DAC Profile
. ETSI TS 102 822-3 Subpart 1 and 3 | This specification
TV-Anytime Metadata VA g5 TS 102 8204 (subclause 5.3)
NOTE]|1 MOT-SLIDE and BWS ¢omponents can contain JPG/PNG/MNG images and that BWS can|contain HTML
(Hypef Text Markup Language) document, CSS (Cascading Style Sheet), and ECMA Script, etc. Unlgss specifically
mentigned in this specification,” the requirements of TTAS.KO-07.0032 apply for the MOT-SLIDE compgonent and the
requirgments of TTAS.ET-1S101498-1 Intermediate Profile apply for the BWS component.
NOTE|2 JPG, PNG,»and MNG images can be used in the contexts of BIFS, MOT-SLIDE, and BWS. |n addition, the
imagep can also_be-used as media titles or thumbnails in TVA or can independently exist as additional respurce items for
user. In any context, only the requirements of TTAS.ET-TS101498-1 apply for all the image components in PMB-AF.
5.2 [Restrictions on MPEG-21 IPMP components
5.2.1 Introduction

The IPMP tool set for DMB-AF is a subset of MPEG-21 IPMP Components. The selection criterion on this tool
set is based on the specific application domain of DMB.

- Most of the target terminals are to be hand-held DMB receivers.

- The selected IPMP tools should be useful and applicable for DMB-AF services on such devices.

- For easy implementation, some ambiguous tool elements, e.g. the elements of “any” type should be
specifically defined.

The following subclauses specify the normative set of the required IPMP Components elements for DMB-AF.

© ISO/IEC 2008 — All rights reserved
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5.2.2 IPMP

DIDL

To maintain the full capability to express the protected Digital Item, the IPMP tool set for DMB-AF shall include
all the elements in the IPMP DIDL schema of MPEG-21 IPMP Components.

5.23 IPMP

Information Descriptor

IPMP Information Descriptors in DMB-AF are composed of the subset of IPMP Information Descriptor schema
in MPEG-21 IPMP Components standard. The selected elements with restrictions are as follows.

Element/Child Element

Restrictions on MPEG-27 IPMP Components

ip]

pinfo:IPMPInfoDescriptor

As defined in 7.3 of the standard

Hpmpinfo:Tool

Restricted to include only ToolRef

i pmpinfo:RightsDescriptor

As defined in 7.5 of the standard.

Dsig:Signature

As defined in 7.6 of the standard.

ip]

pinfo:Tool

Restricted to include only a ToolRef, an pptional
initailzationSettings, an optional
RightDescipritor and an optiondl Signature

ipmpinfo:ToolRef

As defined in 7.4.5 of the standard,

ipmpinfo:initializationSettings

As defined in 7.5 of the standard.

ipmpinfo:RightsDescriptor

As defined in 7.5 of the standard.

Hsig:Signature

As defined in 7.6 of the standard.

The ipmpini
information. 1
IPMP Tool. T
expressed by

Regarding e
meaning that|
able to decry,
be used as a

5.24 IPMP

IPMP Generd
Descriptor s
format [17]. T|

fo:RightsDescriptor elementis used for containing rights information that governs the

IPMP

'he ipmpinfo:RightsDescriptor elementiunder the ipmpinfo:Tool element is fo each

'he common rights information about all\ools in ipmpinfo:IPMPInfoDescriptor C
the ipmpinfo:RightsDescriptor under the ipmpinfo:IPMPInfoDescriptor.

An be

hcryption of resources, AES-128 CTR [32] is used as a default encryption tool in DMB-AF,
DMB-AF file players compliant*to-the protection supporting brands of this specification shall be

bt the resources encrypted by the default encryption tool. In addition, the initiation vector (I
value of ipmpinfo:initgializationSettingsData for AES-128 CTR method.

General Information:Descriptor

) can

I Information Descriptors in DMB-AF are composed of a subset of MPEG-21 IPMP Inforrmation

hema in MPEG-21 IPMP Components and MPEG-A Media Streaming Player appli

he selected.elements with restrictions are tabulated as follows.

cation
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Element/Child Element Restrictions on MPEG-21 IPMP Components
ipmpinfo:IPMPGeneralInfoDescriptor As defined in 8.3.1 of the standard.
Ipmpinfo:ToolList This element is restricted to include one or many
ipmpinfo:ToolDescription element(s).
ipmpinfo:LicenseCollection As defined in 8.5 of the standard.
Dsig:Signature As defined in 8.6 of the standard.
Ipmpinfo:ToolList Restricted to include only

ipmpinfo:ToolDescription

ipmpinfo:ToolDescription

. (= 3 . . Thi ! 4 H H H il
o oot Beser Tt Tor Fhis-elementisrestricted-to-inelude-the-fetowing-ehils
elements only: ipmpinfo: IPMPToolID, an optiona

ipmpinfo:Inline or ipmpinfo:Remote

ipmpinfo:IPMPToolID As defined in 8.4.4.3 of the standard.

Ipmpinfo:Inline As defined in 8.4.4.5 of the standard.

Ipmpinfo:Remote As defined in 8.4.4.6 of the standard.,

Ipmpinfo:ConfigurationSettings As defined in 8.4.8.6 of the standard.

@localID As defined in 8.4.4.1 of the-standard.

ipmpinfo:ConfigurationSettings

ipmpinfo:Configuration Restricted to include-a\ipmpinfo-msx: ToolBody
element [17] in orfderto indicate IPMP Tool
Configuration.

ipmpinfo:Update As defined in.7.4.4.7.4 of the standard.

5.2.5| IPMP Information schema

<?xml| version="1.0"?>
<schepa xmlns="http://www.w3.0rg/2001/XMLSchema" xmlns:ipmpinfo="urn:mpeg:mpeg21:2004:01-[PMPINFO-NS"
xmlnstipmpinfo-msx="urn:mpeg:mpeg2l1:2006:19+IPMPINFO-MSX-NS" xmlns:dii="urn:mpeg:mpeg2l:2002:01-DII-
NS" xplns:r="urn:mpeg:mpeg21:2003:01-RELZR-NS" xmlns:dsig="http://www.w3.0rg/2000/09/xmldpig#"
targefNamespace="urn:mpeg:mpeg21:2004 Q1 ~IPMPINFO-NS" elementFormDefault="qualified"
attriputeFormDefault="unqualified" wv€rsion="0.01">
<fimport namespace="http://www,w3.org/2000/09/xmldsig#"
schempLocation="http://www.w3.0onglTR/2002/REC-xmldsig-core-20020212/xmldsig-core-schema.xpd" />
<jimport namespace="urn:mpegipeg21:2003:01-REL-R-NS" schemal.ocation="rel-r_IS.xsd"/>
<fimport namespace="urn:mpeg:mpeg2l:2002:01-DII-NS" schemalocation="dii.xsd"/>
<plement name="IPMPInfoDescriptor" type="ipmpinfo:IPMPInfoDescriptorType"/>
<komplexType name="TERMPInfoDescriptorType">
<annotation>
<documentation>The RightsDescriptor under this element is applied to the assqciated
assetk/documentation>
</annotatien>
<sequences
<element ref="ipmpinfo:Tool" minOccurs="0" maxOccurs="unbounded" />
<element ref="ipmpinfo:RightsDescriptor" minOccurs="0" maxOccurs="unbounded" |>
<element ref="dsig:Signature" minOccurs="0"/>
</sequence>
hnmr\'\n: ULYZaY=Y
<element name="Tool" type="ipmpinfo:ToolType"/>
<complexType name="ToolType">
<complexContent>
<restriction base="ipmpinfo:ToolType">
<sequence>
<element ref="ipmpinfo:ToolRef"/>
<element ref="ipmpinfo:InitializationSettings" minOccurs="0"/>
<element ref="ipmpinfo:RightsDescriptor" minOccurs="0"/>
<element ref="dsig:Signature" minOccurs="0"/>
</sequence>
<attribute name="order" type="positiveInteger"/>
</restriction>
</complexContent>
</complexType>
<element name="ToolRef" type="ipmpinfo:ToolRef"/>
<complexType name="ToolRef">
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<attribute name="localidref" type="IDREF" use="required"/>
</complexType>
<element name="IPMPToolID" type="anyURI"/>
<element name="Inline" type="ipmpinfo:InlineType"/>
<complexType name="InlineType">
<sequence>
<element ref="ipmpinfo:Binary"/>
<element ref="dsig:Signature" minOccurs="0"/>
</sequence>
</complexType>
<element name="Binary" type="base64Binary"/>
<element name="Remote" type="ipmpinfo:RemoteType"/>
<complexType name="RemoteType">

<sequence>
<element ref="dsig:Signature" minOccurs="0"/>
</seguence>
<attjribute name="ref" type="anyURI"/>
</complekType>

<element| name="ConfigurationSettings" type="ipmpinfo:ConfigurationSettingsType"/>
<complex[l'ype name="ConfigurationSettingsType" mixed="true">
<sequence>
<element ref="ipmpinfo:Configuration"/>
<element ref="ipmpinfo:Update" minOccurs="0"/>
</selquence>
</complekType>
<element| name="Configuration" type="ipmpinfo:ConfigurationType"/>
<complex[lype name="ConfigurationType" mixed="true">
<complexffontent>
<resltriction base="ipmpinfo:ConfigurationType">
<sequence>
<element ref="ipmpinfo-msx:ToolBody" minOccurs="0"/>
</selquence>
</restriction>
</complekContent>
<sequence>
<any namespace="##any" processContents="lax" winOccurs="0"/>
</sejquence>
</complekType>
<element| name="Update" type="ipmpinfo:UpdateType™/>
<complex|l'ype name="UpdateType">
<sequence>
<element ref="ipmpinfo:Location" maxOccurs="unbounded"/>
<element ref="ipmpinfo:ScheduledUpdateTime" minOccurs="0"/>
<element ref="ipmpinfo:SupportédPlatform" minOccurs="0" maxOccurs="unbounded"/>
<element ref="dsig:Signature’ minOccurs="0"/>
</seguence>
</complekType>
<element| name="Location" type="Ipmpinfo:RemoteType"/>
<element| name="ScheduledUpdateTime" type="ipmpinfo:ScheduledUpdateTimeType" />
<complex[lype name="ScheduledUpdateTimeType">
<simpleContent>
<extension base='ldateTime">
<attribute mame="periodic" type="duration" use="optional"/>
</extensior>
</sippleContent>
</complekType>
<element| name="SupportedPlatform" type="ipmpinfo:SupportedPlatformType" />
<complex[l'ypesname="SupportedPlat formType">
<sequericé>

dally TI1dlllEspPatec= ##Clll_y pPIrocte COIICCIIU S = lcl llllll\_}bbul_ = U
</sequence>
</complexType>
<element name="RightsDescriptor" type="ipmpinfo:RightsDescriptorType"/>
<complexType name="RightsDescriptorType">
<sequence>
<element ref="ipmpinfo:IPMPInfoDescriptor" minOccurs="0"/>
<choice minOccurs="0">
<element ref="ipmpinfo:License"/>
<element ref="ipmpinfo:LicenseReference"/>
<element ref="ipmpinfo:LicenseService"/>
</choice>
</sequence>
</complexType>
<element name="License" type="ipmpinfo:LicenseType"/>
<complexType name="LicenseType" mixed="true">
<sequence>
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<any namespace="##any" processContents="lax" minOccurs="0"/>
</sequence>
</complexType>
<element name="LicenseService" type="ipmpinfo:LicenseServiceType"/>
<complexType name="LicenseServiceType" mixed="true">
<sequence>
<any namespace="##any" processContents="lax" minOccurs="0"/>
</sequence>
</complexType>
<element name="LicenseReference" type="ipmpinfo:LicenseReferenceType"/>
<complexType name="LicenseReferenceType">
<simpleContent>
<extension base="anyURI"/>
</simpleContent>
</complexType>
<plement name="InitializationSettings" type="ipmpinfo:InitializationSettingsType"/>
<fkomplexType name="InitializationSettingsType" mixed="true">
<sequence>
<element ref="ipmpinfo:IPMPInfoDescriptor" minOccurs="0"/>
<element ref="ipmpinfo:InitializationData"/>
</sequence>
complexType>
blement name="InitializationData" type="ipmpinfo:InitializationDataType'7/>
<komplexType name="InitializationDataType" mixed="true">

A_A

<sequence>
<any namespace="##any" processContents="lax" minOccurs=20"/>
</sequence>
<[/ complexType>
<plement name="IPMPGeneralInfoDescriptor" type="ipmpinfo:IPMBEGeneralInfoDescriptorType"/>

<komplexType name="IPMPGeneralInfoDescriptorType">

<sequence>
<element ref="ipmpinfo:ToolList" minOccurs="0"%>
<element ref="ipmpinfo:LicenseCollection" miMOccurs="0"/>
<element ref="dsig:Signature" minOccurs=20"/>

</sequence>
<[/ complexType>
<plement name="ToolList" type="ipmpinfo:ToolListType"/>
<komplexType name="ToolListType">
<complexContent>
<restriction base="ipmpinfo:ToolkistType">
<sequence>
<element ref="ipmpinfo:ToolDescription" maxOccurs="unbounded" />
</sequence>
</restriction>
</complexContent>
<|/ complexType>
<plement name="ToolDescription" type="ipmpinfo:ToolDescriptionType"/>

<komplexType name="ToolDeésCriptionType">
<complexContent>
<restrictiontbase="ipmpinfo:ToolDescriptionType">
<sequenge>
<glement ref="ipmpinfo:IPMPToolID"/>
<choice minOccurs="0">
<element ref="ipmpinfo:Inline"/>
<element ref="ipmpinfo:Remote"/>
</choice>
<element ref="ipmpinfo:ConfigurationSettings" minOccurs="0"/>
<element ref="ipmpinfo:RightsDescriptor" minOccurs="0"/>
<element ref="dsig:Signature" minOccurs="0"/>
CSUUcIICT
<attribute name="localID" type="ID" use="required"/>
</restriction>
</complexContent>
</complexType>
<element name="LicenseCollection" type="ipmpinfo:LicenseCollectionType"/>
<complexType name="LicenseCollectionType" mixed="true">
<sequence>
<element ref="ipmpinfo:RightsDescriptor" maxOccurs="unbounded"/>
</sequence>
</complexType>
</schema>
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5.3 Restrictions on TV-Anytime metadata

5.3.1 Introduction

DMB-AF uses a restricted subset of TV-Anytime Metadata for the rich content description and consumption.
The followings are taken into considerations in order to customize the TVA metadata schema for DMB-AF

applications.

- There are many elements that can be used to describe the same information. To reduce usage
ambiguity of such elements, some redundant elements should be eliminated as much as possible.

- Thos
the rg

5.3.2 Restr

Figure 4 shoy

e recursive elemer UCT aYag W P P OT P aYag recursivelv O

iption and devices with limited system resources, the level of recursion should be restricte

n level.

b elements which are not essential for DMB-AF applications should be optimized’in rega
quired system resources and possible future usages.

cted schema elements

s a high-level view of the restricted TV-Anytime metadata schema for DMB-AF.

imple
d to a

rds to

12

Figure 4 — Overview of the restricted set of TV-Anytime metadata
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The top-level schema of the restricted set of TV-Anytime metadata is shown in Figure 5.

<?xml version="1.0" encoding="UTF-8"7?>
<schema xmlns:dmb_meta="urn:mpeg:maf:schema:dmb:metadata:2007"
xmlns:dmb_tva="urn:mpeg:maf:schema:dmb:tva:2007" xmlns:dmb_tva2="urn:mpeg:maf:schema:dmb:tva2:2007"
xmlns:dmb_mpeg7="urn:mpeg:maf:schema:dmb:mpeg7:2007" xmlns="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="urn:mpeg:maf:schema:dmb:metadata:2007" elementFormDefault="qualified"
attributeFormDefault="unqualified">

<annotation>

<documentation xml:lang="en">This schema consists of datatypes that are normatively defined in

Updated proposal on TV-Anytime Metadata in ISO/IEC 23000-9 MAF for DMB (2007-10)</documentation>

</annotation>

<import namespace="urn:mpeg:maf:schema:dmb:tva:2007" schemalocation="dmbmaf_tval_3-1_v141.xsd"/>

import namespacez'"urn-mpeg-maf-cchema -dmbh-tva2:2007" cchemalocations"dmbmaf tva2 3-3 v121.xsd"/>
<jimport namespace="urn:mpeg:maf:schema:dmb:mpeg7:2007" schemal.ocation="dmbmaf_mpeg7ixisd" />
import namespace="http://www.w3.0rg/XML/1998/namespace" schemalLocation="xml.xsd"(/>
bnnotation>
<documentation xml:lang="en">ISO/IEC 23000-9 MAF for DMB</documentation>
<}/ annotation>
lement name="TVAMain" type="dmb_meta:ExtendedTVAMainType" />
<fomplexType name="ExtendedTVAMainType">
<sequence>

<element name="CopyrightNotice" type="dmb_mpeg7:TextualType" mirilQceurs="0" maxOcdurs="3"/>

<element name="ClassificationSchemeTable" type="dmb_tva:ClassificationSchemeTabldType"
minOcfurs="0"/>
<element name="UserDescription" type="dmb_tva:UserDescriptidnType" minOccurs="0"
maxOcfurs="3"/>

<element name="PackageTable" type="dmb_tva2:PackageTable®ype" minOccurs="0"/>
</sequence>
<attribute ref="xml:lang" use="required"/>
<attribute name="publisher" type="string" use="optdonal"/>
<attribute name="publicationTime" type="dateTimel~Use="optional"/>
<attribute name="rightsOwner" type="string" uses"“optional"/>
<attribute name="originID" type="dmb_tva:TVAIDType" use="optional"/>
<attribute name="version" type="unsignedInt" Jse="required"/>
<|/ complexType>
</schfma>

A_A

A

Figure 5 — Top-level schema of the restricted set of TV-Anytime metadata

The restricted schema element types are tabulated in Table 2. In the ‘Restrictions’ column of this|table, ‘TVA1’
and {TVA2' mean TV-Anytime_-Rhase 1 and Phase 2 Metadata specifications (i.e., ETSI T$ 102 822-3-1
V1.4.1 and ETSI TS 102 822-323,V1.2.1), respectively.
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Table 2 — The restricted schema elements of TV-Anytime metadata

Index [ Element/Child Element Restrictions
1 ExtendedTVAMain Restric_t_ed as only the elemen_ts in In_dex 2~5 of this table are used.
In addition, xml:lang and version attributes are used as mandatory.
2 CopyrightNotice As defined in 6.7.2 of TVA1
3 ClassificationSchemeTable As defined in 6.7.2 of TVA1
4 UserDescription See Index 6~8
5 PackageTable See Index 15~16
6 UserDescription
7 UserPreferences See Index 9
8 UsageHistory See Index 12~14
9 eemPrafas Reséricted as only the elements in index 10~11 of this table are
used.
10 UserIdentifier As defined in 6.5.2 of TVA1
. . Restricted from 6.5.2 of TVA1; Restricted only to use
11 iéi;ermghdseamhpremre "CreationPreferences" element. Restricted as this element is 'used
for describing preference for a program.
12 UsageHistory
13 UserIdentifier As defined in 6.5.2 of TVA1
14 UserActionHistory Restricted not to use "ObservationPeriod" element
15 pPackageTable Restr!cted from 10.1 of‘TVA2; : o ‘
Restricted as xml:lang is mandatory, and capyrightNotice is optional
16 Package See Index 17~20
17 Package
18 Declarations Restricted from 8.2 of TVA2; Restrieted not to use “Anchor”.
19 Descriptor See Index 38~44
20 Item See Index 21~27
21 Ttem Restr!cted from 8.4 of TVA2_; ‘
Restricted not to use "Relation" element and "xml:lang" attribute
22 Condition As defined in 8.3 of TWA2
23 Descriptor See Index 38~44
24 Choice See Index 28~31
25 Reference As defined in’8.3 of TVA-2
26 Item See Index21~27
27 Component See Index 32~37
. Restricted form 8.4 of TVA2; Restricted as minSelections and
28 Choice . .
maxSelections attribute are not used.
29 Condition As defined in 8.3 of TVA2
30 Descriptor See Index 38~44
31 Selection As defined in 8.4 of TVA2
Restricted from 8.5 of TVAZ2;
39 Component Restric.t‘ed not to use "Relatior)" element an‘d xml:lang attribute.
In addition, “Anchor” element is replaced with
“SegmentationinformationTable”.
33 Condition As defined in 8.3 of TVA2
34 Descriptor See Index 38~44
35 Reference As defined in 8.3 of TVA2
36 Resource See Index 101~102
37 SegmentInformationTable See Index 105~107
38 Descrdptor Restricted as xml:lang is not used
39 Condition As defined in 8.3 of TVA2
40 ObjectDescription See Index 42~44
41 et = As-defired--8-3-ofF FVA2
42 ObjectionDescription As defined in 8.3 of TVA2
43 Description As defined in 8.3 of TVA2
44 ContentDescription See Index 45~61
45 ContentDescription Restr!cted from ExtendedConter_]tDescriptionType of TVA2;
Restricted as the only elements in Index 46~61 are used.
46 Title Restr?cted from 6.3.4 of_TVA1;
Restricted as “type” attributes are not used.
47 MediaTitle As defined in 6.3.4 of TVA1
48 ShortTitle As defined in 6.3.4 of TVA1
49 Synopsis As defined in 6.3.4 of TVA1
50 Genre Restr!cted from 6.3.4 of TVA_1;
Restricted as only “href” attribute and “Name” element are used.
As defined in 6.3.4 of TVA1;
51 ParentalGuidance Restricted as only “ParentalRating” and “MinimumAge” elements are

used. Restricted not to use "ExplanatoryText" element.
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Table 2 (continued)

Index | Element/Child Element Restrictions

52 Language As defined in 6.3.4 of TVA1

53 CaptionLanguage As defined in 6.3.4 of TVA1

54 SignLanguage As defined in 6.3.4 of TVA1
Restricted from that defined in 6.3.4 of TVA1;
Restricted as only the “role” attribute, “PersonName” and “Character”

55 CreditsList elements under “Creditsltem” are used.
For both the “PersonName” and “Charater” elements, only the
"xml:lang" attribute, “GivenName” and “FamilyName” elements are
used.
Restricted from 6.3.4 of TVA1;

56 Fetetedierteriet Restrictedras—“HowRetated* ~Metdatocator—and—Promotiong| Text”
elements are only used

57 ProductionDate As defined in 6.3.4 of TVA1

58 ProductionLocation As defined in 6.3.4 of TVA1

59 Duration As defined in 6.3.4 of TVA1

60 ContentProperties See Index 62~66

61 SourceLocation See Index 77~81

62 ContentProperties
As defined in 6.1.3 of TVA2.
But the default CS used for this element (i.e., ContentTypeC$) need

63 ContentType to be extended to describe DMBrcentents. Therefore, SlideShow,
BWS, TTI, BIFS, Java Midlet,Timed Text are newly added to the
ContentTypeCS to make dmbmaf ContentTypeCS.

64 FileProperties As defined in 6.1.3 of TVA2

65 ContentAttributes See Index 67~70

66 ContextAttributes See Index 71~76

67 ContentAttributes

68 AudioAttributesType As defined in®.1.1.1 of TVA2

69 VideoAttributesType As definedtin 6.1.1.2 of TVA2

70 StillImageContentAtttibut As defindtin 6.1.1.3 of TVA2

esType

71 ContextAttributes

72 iitjﬁgiiig;i;r‘gconte"t As defined in 6.1.2.1 of TVA2

73 i?tifii;;;;?t%t As defined in 6.1.2.2 of TVA2

74 ii‘;ijﬁi‘;g:ﬁ;gte"t As defined in 6.1.2.3 of TVA2

75 ApplicationContexth As defined in 6.1.2.4 of TVA2

ttributesType

76 GameContextAttributesType As defined in 6.1.2.5 of TVA2

79 SourceLocat itn As defined in 7‘.1 of TVA2 o _
(Used to describe Program Location information)

78 BroaddastEvent See Index 82~86

79 OnDemandProgram See Index 96~100

80 CohtentIdRef As defined in 7.1 of TVA2

81 imd As defined in 8.5 of TVA2
Restricted from 6.4.2 of TVAT1;
Restricted not to use “ProgramURL” and “InstanceMetadataldl”
elements under “ProgramLocationType”.

52 Broadcastivent Restricted as only thg “PublishedStngiTime” and
“PublishedEndTime” elements under “ScheduleEventType” afe
USed.

83 Program As defined in 6.4.2 of TVA1

84 InstanceDescription See Index 87~88

85 PublishedStartTime As defined in 6.4.2 of TVA1

86 PublishedDuration As defined in 6.4.2 of TVA1

87 InstanceDescription Restricted as only used “PurchaselList” element

88 | PurchaseList See Index 89~90

89 PurchaseList Restricted as only used “Purchaseltem” element

90 | PurchaseItem See Index 92~95

91 Purchaseltem Restricted as only use the elements in Index 92~95

92 Price As defined in 6.3.4 of TVA1

93 PricingServerURL As defined in 6.3.4 of TVA1

94 RequiredCoupon Restricted from 6.3 of T\/A2 .
Only couponld and requiredNumber attribute s are used

95 RewardCoupon Restricted_ from_ 6.3 of T_VA2; _
“userConfirmationRequired” and “number” attribute are not used

© ISO/IEC 2008 — All rights reserved
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Table 2 (continued)

Index | Element/Child Element Restrictions
Restricted from 6.4.2 of TVA1;
Restricted not to use "PublishedDuration", "FirstAvailability",
96 OnDemandProgram "LastAvailability" and "ImmediateViewing" elements.
Restricted not to “ProgramURL” and “InstanceMetadatald” elements
under “ProgramLocationType”
97 Program As defined in 6.4.2 of TVA1
98 InstanceDescription See Index 87~88
99 StartOfAvailability As defined in 6.4.2 of TVA1
100 EndOfAvailability As defined in 6.4.2 of TVA1
101 Resource As defined in 8.5 of TVA2
102 | ResourceType See Index 103~104
103 ResourceType As defined in 8.5 of TVA2
104 Name Restricted fro_m 8.5. of TVA2;
Preferred attribute is not used.
. Restricted from 6.6.7 of TVA1
105 SegmentlInformationTable “metadataOriginlDRef” and “xml:lang” attributes are notused.
106 SegmentList See Index 108~109
107 SegmentGroupList As defined in 6.6.7 of TVA1
108 SegmentList
109 | SegmentInformation See Index 110~115
110 SegmentInformation Restricted fro_m_ 6.6.50f TVAT; 4
“metadataOriginlDRef” and “xml:lang” attributes are not used.
111 ProgramRef As defined in 6.6.5 of TVA1
112 TimeBaseReference As defined in 6.6.5 of TVA1
113 Description See Index 116~112
114 SegmentLocator As defined in 6.6.5 of TVA1
115 KeyFrameLocator As defined in 6.6.5 of TVA{
116 Description
117 Title See Index 46
118 Synopsis As defined in 6.3.4 of TVA1
119 Genre See Index 50
120 RelatedMaterial See Index 56
121 CreditsList See Index.55
122 RewardCoupon See Index 123~124
123 RewardCoupon Restricted‘ from. 6.3 of WAZ; “CouponRef” element,
“userConfirmationRequired” and “number” attribute are not used
124 | couponbDescription See Index 125~129
Restricted from 6.3 of TVA2;
Restricted not to use "NonTVACouponRef", "CouponURL",
125 CouponDescription "UserTargetinglnformation" and
"UserTargetingIinformationRef"element.
In addition, only couponld and acquistionMode attributes are used.
126 RequiredCoupdh Restricted from 6.3 of TVAZ; .
Only couponld and requiredNumber attributes are used.
127 CouponValue See Index 130~131
128 ContentTanget See Index 132~133
129 CouporiText As defined in 6.3 of TVA2
130 CouporVatie Restricted from 6.3 <_3f TVAZ2; “ReductionAmount” element and
“purchaseldRef” attribute are used only.
131 | ReductionAmount As defined in 6.3 of TVA2
132 CofirentTarget Restricted from 6.3 of TVA2; Program CRID is only used.
133 Program As-definedin6-3of TVA2
134 SegmentGroupList As defined in 6.6.7 of TVA1
135 | SegmentGroupInformation See Index 136~143
Restricted from 6.6.6 of TVA1;
Restricted not to use "Grouplnterval" element.
136 SegmentGroupInformation metadataOriginlDRef and xml:lang are not used.
Restricted as the number of keyframe equal to 1 and not to use
numberOfKeyFrames attribute.
137 ProgramRef As defined in 6.6.6 of TVA1
138 TimeBaseReference As defined in 6.6.6 of TVA1
139 GroupType Restricted fr.orr? 6.6.6 of TVAT;
GroupType is listed at SegmentGroupTypeType
140 Description Index 116~133 are used
141 Segments As defined in 6.6.6 of TVA1
142 Groups As defined in 6.6.6 of TVA1
143 KeyFrameLocator As defined in 6.6.6 of TVA1
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In addition to the restrictions in Table 2, the following restrictions on the schema elements apply:

The recursion level of ‘ltem’ type (index 21 of Table 2) is bounded to 2. Thus a top-le

vel ‘Item’ can

have sub-‘Item’s but the sub-‘Item’s shall not have any sub-‘ltem’. Note that since the DMB-AF file
structure also support a movie-level recursion (i.e., multiple movie file structure), it is recommended to

use such functionality if ‘Item’ depth more than 2 is needed.

The recursion level of segment ‘Groups’ (index 142) is bounded to 2, meaning that a ‘Groups’ element

can only contain such ‘SegmentGroupinformation’s that do not have ‘Groups’ element as a child.

The recursion level of ‘Term’ type in ‘ClassificationSchemeTable’ (index 3) is bounded to

2.

The maximum occurrence of each element is bounded to some values (1, 3, 15, 255,
specific bound values are defined in the restricted schema.

The maximum length of ‘TextualType’ string is bounded to 256.

NOTE
applic
impler]
descri

An informative set of Classification Schemes (CSs) has been developed by\TVA to provid
hble default set of classification terms. In addition to — or as a total or partial replacement for — th
henters may create and make use of other CSs to meet specific regional or” other special req
bing the DMB content components, the original ‘ContentTypeCS’ in TVA is €xtended for DMB-AF.

The 1
speci
sema
assod
TS 1(

estricted schema of the TV-Anytime metadata and the DMB ‘cantent type CS are prov
ication as an electronic attachment. Unless specifically mentioned in this specification
ntics, and usage of the schema elements, the CS, andythe CRID shall be in accords
iated TV-Anytime specifications (ETSI TS 102 822-3-1NV1.4.1, ETSI TS 102-822-3-3 V1.2
2 822-4 VV1.3.1).

6 Hile structures

6.1 |Table for boxes

The fjle format of DMB-AF can be fépresented in two kinds of structures for single movie
multigle movie contents. The file format structure of this specification is derived from the ISO b4
format standard.

The Hoxes used in this spegification is based on a restricted set of boxes from the ISO base me
and the MP4 File Format: Table 3 shows the structure of the employed boxes with their de
mandatory boxes, which”shall be exist in DMB-AF files if the higher level box exist, are mg

br 1023). The

b
-

a universally
s default CSs,
Lirements. For

ded with this
, the syntax,
nce with the
.1, and ETSI

contents and
se media file

Hia file format
scription. The
rked with an

asteripk (*). Note that support for all the structural boxes in Table 3 is required for all the brands glefined in this

specification.

Unless specifically mentioned in this specification, the requirements of ISO base medi
(ISO/IEC ,14496-12), MP4 file format (ISO/IEC 14496-14), AVC file format (ISO/IEC 14496-15), &

b file format
nd MPEG-21

file fopmat (ISO/IEC 21000-9) apply for the listed boxes.
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Table 3 — Box types and structure for this specification

ftyp file type and compatibility

pdin progressive download information

moov container for all the metadata

mvhd movie header, overall declarations

iods object descriptor

* trak container for an individual track or stream

* tkhd track header, overall information about the track
tref track reference container

edts edit list container for data

elst an edit list

* mdia container for the media information in a track

* mdhd media header, overall information about the media
* hdlr handler, declares the media (handler) type
“soun” for audio data

“vide” for video data

“text” for timed text data

“hint” for protocol hint track

* minf media information container
vmhd video media header, overall information (video track only)
smhd sound media header, overallinformation (sound track only)
hmhd hint media header, overall information (hint track only)
nmhd Null media header, overall information (some tracks only)

* dinf data information box/ container

* dref | data reference, bex, declares source(s) of media data in track

* stbl sample table-box, container for the time/space map

* stsd | sample deScriptions (codec types, initialization etc.)

* stts | (decoding) time-to-sample

* stsc | sample-to-chunk, partial data-offset information

stsz | sample sizes (framing)

stz2( |'compact sample sizes (framing)

stCO' | chunk offset, partial data-offset information
€ob4 | 64-bit chunk offset.

stss | sync sample table (random access points)

udta user-data

mdat media data container

free free space

skip free space

meta metadata

* hdir handler, declares the metadata (handler) type

iloc ifem location
iinf item information
crid mapping table between CRID and item or track (a ‘uuid’ box)
xml XML container
bxml binary XML container

18 © ISO/IEC 2008 — All rights reserved
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6.2 File structure for a single type file

Figure 6 illustrates a single type file structure containing single movie presentation with associated data. This
type of file structure mainly consists of ftyp, moov and mdat boxes. The moov box describes the
presentation of the scene in which more than one trak box are contained. The trak box contains the
description for one media. A media in each trak box can be interleaved AV, individual audio and video, BIFS,
and other data service contents as shown in Table 1. The trak box supports time information (such as edt1,
stbl box) for the synchronization with other media of other trak box. The mdat box contains the real
contents which are described in the trak box or the trak box may import the content by URL without
deposing the content in the mdat box.

ftyp | moov mdat

trak

meta

mdia

N\
for synchronization

7| MPEG-4 AVCIH.264 |

meta

Main data (AV)

iloc
item_ID=1-"
offset, length -

BSAC |

o 5‘4 Data Object 3 | 1

item_ID =2-~ N\ =

item_ID=3--( i|| Associated data
Item ID =N/ ------ - —ﬁ Data Object N | J

item_ID=1

itemn_protection_index

item_name

content_type
content_encoding

xml
MPEG-21 DID

! unTimed Metadata !

Figure 6 — Single type file structure

© ISO/IEC 2008 — All rights reserved 19


https://iecnorm.com/api/?name=50f522cbc08ac6113cd92f03b79ab6d4

ISO/IEC 23000-9:2008(E)

* Usages of single type file structure (Informative)

Usage 1

Figure 7 shows a primitive file structure for a single type file, where BIFS and IOD/OD information is not
included in the file.

ftyp | moov mdat

trak - Jivopoo] MPEG-4 AVCIH.264 |
trak ..... l ................ .I BSAC I

Figure 7 — A primitive file format structure

Usage 2

Figure 8| shows another primitive file structure for a single type file. In this figure, Audio and Visual
streams pre multiplexed in MPEG-2 TS format.

ftyp | moov mdat
trak (hint) ..... l ................. ,| MPEG-2 TS
meta

Figure 8 — A primitive file:format structure for storing TS

Usage 3

Figure 9|shows another file structure.for a single type file. BIFS, IOD and OD information is includef with
the main|AV data.

trak (bifs)

trak (od)

i

Figure 9 — A file format structure with BIFS and OD information
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File format 3 with meta box

Figure 10 shows a file structure for a single type file using the meta box. This file contains the BIFS
associated non-main data such as caption, images, script, timed metadata, program code and private
data. The meta box mainly consists of the iloc, iinf, ipro, xml boxes and etc. The iloc and iinf
boxes contain the item_ID, length and offset for locating to an item and information such as
item_ID, item_protection, item_name, content_type and content_encoding. The xml box
can support the untimed text or binary data such as MPEG-21 DID, IPMP, and TV Anytime. MPEG-21
DID can support the description for items.

ftyp | moov mdat

trak (bifs)

| trak(od) |
______________

MPEG-4 AVC| H.264‘i

|
: — : ) : "A.onc
: : &= 1., offset, length
: 1| 1 item_ID =2
NS I AT ) N
meta ' . Item_ID = N
M — —"
| Hoc | item_ID=1
| iinf | item_protection_index
item_name
A | xml | content_type

...... - content_encoding

Untimed media

xml
MPEG-21 DID

unTimed Metadata

Figure 10 — A single type file structure with meta box

The illoc and iinf boxes describe the location and information of each item in the mdat box. |However, the
structlre for items in the i1oc and iinf boxes is flat and has limitation to describe the items in detail. In order
to supporttheflexibility of the file format, MPEG-21 DID can be used to describe the location arld information
of theg items’as shown in Figure 10. The MPEG-21 DID metadata can be contained in the xm1|box and can
contaln the metadata such as IPMP, REL, and TV anytime metadata, the script and the sourck code in the
hierarchical structure. The example of MPEG-21 DID usages can be shown in Annex A.
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6.3 File structure for a multiple type file

Figure 11 illustrates the multiple type file structure containing multiple movie presentations with associated
data. There are two layers: outer file format which consists of the ftyp, meta and mdat boxes and inner one
which consists of moov, meta and mdat boxes. The directory and information of the items in the outer and
inner file format can be described by the i1oc and iinf boxes and/or MPEG-21 DID metadata in the meta
box. In the multiple DMB-AF contents, item_IDs in the outer and inner iloc box are called the global item id
and local item id, respectively. The global item id shall indicate the hidden moov box and the local item id shall
indicate the items in each hidden moov box. MPEG-21 DID in the outer xm1 box contains hierarchical item

structures of all hidden moov boxes.

22

kftyp [*meta mdat The outer file format for
iloc/iinf v multiple DMB contents
item_[D: e
tem ID =2
XML MPEG-21 DID . . i
The innex file format for
I e the Single DMB content
kmoov mdat *moov mdat
|
trak (bifs) | trak.(bifs)
trak (od) | trak (od)
trak |- MPEG-4 AVCIH.264 | | tak |-
trak ‘ ............. 4 BSAC | ................... .| BSAC

Data Object 3

Data Object N |

Data Object 3

.| Data Object N

meta
iloc/iinf
item_ID= 1
item_ID =2
item_ID =3

item_ID= N

xml
MPEG-=21 DID

unTimed Metadata

unTimed Metadata

Figure 11 — Multiple type file structure
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6.4 Protected file structure

6.4.1 Signaling protection

In order to signal content protection, sample description of the trak box and IPMP DIDL of the meta box can
be utilized. To indicate whether the resource in the track is protected, sample description of the trak box is
utilized as in 6.4.1.1, and to indicate the protection mechanism including IPMP tools and Right information, the
IPMP information carried in meta box is utilized as in 6.4.1.2.

6.4.1.1 Protection indication using sample entry code of the trak box

Throygh the sample description of the trak box, DMB Player can notice that the specifieJi resource is
prote¢ted. The four-character-code of the sample entry is replaced with a four-character=cqde indicating
proteg¢tion encapsulation: these codes vary only by media-type. For example, ‘avcl’ Video, [mp4a’ audio,
‘m2td system, and ‘tx3g’ timed text are replaced with ‘encv’, ‘enca’, ‘encs’, and ‘enct’, respectively. The
entry codes for protected stream are as following:

Stream (Media) Type Sample-Entry Code
Video encv
Audio enca
Text enct
System encs

6.4.12 Protection signaling using MPEG-21 IPMP Information

Throygh the IPMP information carried in meta box, the protection of the resource can be gignaled. The
followling example is an example of the protected DID expression which can be expressed in the xml box of
metal|box. Using MPEG-21 IPMP DIDL expression, a Digital Item related to a resource track can be noticed
as a protected into DMB-AF player.

<Item
<Comppnent>
<Resource mimeType="applieation/mp2l-ipmp">
ipmpdidl:item>
<ipmpdidl:Identifiler>..</ipmpdidl:Identifier>
<ipmpdidl:Info>
<ipmpinfotIBMPInfoDescriptor> .. </ipmpinfo:IPMPInfoDescriptor>
</ipmpdidl: Infio>
<ipmpdidl :€ontents> ref="#mp (/byte (2048, 150000))"/>
</ipmpdidlky;item>
<|/Resourcex
</Component>
</Itep>
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6.4.2 Prote

ction for a Single Type File

Figure 12 shows the single type file structure with the IPMP metadata.

ftyp | moov mdat
trak Encrypted Resource
i I t f?'_‘___’ Sample description = encvy --1-f-» MPEG-4 AVC|H.264 [*:
i
trak ====F =] BSAC (AACT) :
E
]
ta '
MeR iloc/iinf :

item 1 (video)------cccm e c el cecdmeaa )
item 2 (audio)

xml DSOS COEOCOs =
i IPMPDIDL :
' ITEM :
o LT t-- Resource !
' IPMPInfo i
J ITEM  ------- Joooooooodg +|(IPMP Stream
: Resource !
E IPMPInfo i
] 1)

Figure 12 — Single type file’structure with IPMP

For signaling to protect a video item, the sample; description in the trak box can be used. The |IPMP
information ig included in the xm1 box using MPEG-21 IPMP information scheme. The example of MPEG-21

IPMP usage

6.4.3 Proteftion for a Multiple File Type

will be shown in Annex A.

Figure 13 shows the multiple type-file structure with the IPMP metadata. Based on file structure for mpltiple
type file structure in 6.3, the signaling and governance information is contained in xm1 box within meta bpx.

24
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fty meta mdat
b iloc
item 1 (content 1) ‘_,_-—b moov (encs)
item 2 (content 2) ’4"
’,' _ 4= moov (encs)
’/’ ’/"
’ /’
. ' Vs
item n (content n) ' ’
/
! ’
1 ' moov
T
[== === esesmeme-—=—=== J====r=q e N
L v rpwppTon . P! e N
| ITEM ‘ I o AN
q Resource _ . ,’ ! /’ \\
i IPMPInfo R N N
1 ’ 1 ’ \
1 ITEM - v .
i Resource_ __ i S
: IPMPInfo i N
e cooommoommomemmonoonomme oot
I" \‘\
moov mdat
| trak
MPEG-4 AVC/H.264
trak Samplé,description ~|[T~<o_ _
T~ PEncryptefl Resource
| trak |
[}
[}
meta 1
[}
ilog :
1tem a (Resource) !
[}
____________________________ 1
[}
xml | 1pyppIDL E i
E ITEM : !
i Resource :' I i B
i IPMPInfo !
i 1
Figure 13 — Multiple type file structure with IPMP
6.5 |Storage and playback of transport stream
6.5.1| Introduction
Sincel DMB video service contents are delivered in MPEG-2 TS (Transpart Stream) format, it islrequired that

the TS should be translated into ESs (Elementary Streams) for being stored in a DMB-AF file. However, most
of the DMB receivers are hand held devices and not enough system resources may available to translate
MPEG-2 TS into ESs. For DMB receivers to easily adapt to DMB-AF and to exploit the benefits of DMB-AF, a
simple storage and playback method of MPEG-2 TS is defined here.

The design principle is as follows;

DMB-AF shall be able to store MPEG-2 TS in its natural form, i.e., untouched.

DMB-AF should be able to support random access and trick mode play on the stored MPEG-2 TS in
some degree.

If possible, no new box should be added on ISO base media file format for above functionalities. It is
to make no change in ISO base media file format specification itself.

© ISO/IEC 2008 — All rights reserved
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6.5.2 File structure and track type definition

An MPEG-2 TS is stored sequentially (i.e., untouched) as a sample data. A sample can be the whole TS to be
stored or a segment of it. All the sample boundaries shall be coincide with the TS packet boundaries.

A handler type of ‘hint’ (hint track) is used for local playback of the stored TS and the matching media
information header shall be ‘hmhd’ (hint media header). The maxPDUsize and avgPDUsize fields in the

‘hmhd’ of the

Normally, hin
such as RTP

TS hint track shall all be equal to 188 (the TS packet size) in this case.

t tracks are used to guide streaming servers to stream the stored media for transport protocols
and FLUTE. But here, a hint track is used for local playback or preview of already multiplexed

transport stre
hint’ for an e
header flags

6.5.3 Sample description

An MPEG-2
this case.

Syn

//
clg

}

Sen

tra

ms and thus it prn\/idnc a ‘plgthpl( hint’ for a stored frnnepnrt stream rather than a ‘c’rrnqming

kternal transport protocol. When the hint track is used for local playback in DMB-AF,_thel track
need not be 0. In addition, the playback hint track may not refer to other media tracks;

S sample entry is defined as follows. The protocol field for this sample entry shall be ‘mpts’ in

tax

MPEG-2 TS Sample Entry

ss M2TSSampleEntry () extends HintSampleEntry (‘m2ts’) {

unsigned int(64) transporttime_offset;

unsigned int (64) record_time;

unsigned int(16) reserved = 0;

unsigned int(8) sample_type; //None-sample TS or not
(
(

unsigned int(8) pmt_type; /¥ ~not stored or inlined
unsigned int(8) od_type; )/ not stored or inlined
if (pmt_type == 1) { // inline
unsigned int(16) pmt_size; // size of PMT in bytes
bytel[pmt_size] pmt_d&ata; // actual PMT section data
}
if (od_type == 1) { // inline
unsigned int (16)(C,0d_size; // size of the OD Stream in bytes
bytel[od_sizel] od_data; // actual OD Stream data (ES)

antics

hsporttie offset is an integer that specifies time offset (in the timescale indicated jin the

‘mdhd’ box)\between the transport timing and media playback timing for the stored TS. It shall be

speq
entr

ified and shall take the PCR value corresponding to the firstly stored TS packet for this sample
~Jhe value 0 means ‘unspecified’.

record_time is an integer that specifies the time of recording (in seconds since midnight, Jan. 1,
1904, in UTC time) The value 0 means ‘unspecified’.

sample_type specifies the way how a sample maps to TS packets. It shall take the value 0 or 1:

26

0: the whole TS is treated as one sample. Both pmt_type and od_type shall take the value 0
for this sample type.

1: each sample corresponds to a sequence of TS packets that belong to a GOP (group of
pictures). The pmt_type shall take the value 1 for this sample type. If the TS to be stored is
from T-DMB, od_type shall also take the value 1.
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pmt_type specifies how the PMT is stored in this sample entry. It shall take the value 0 or 1:

0: the PMT data is not stored.
1: the PMT data is stored in this sample entry.

pmt_size gives the size (in bytes) of the PMT data stored in this sample entry.
pmt_data is the actual PMT data.

od_type specifies how the OD data is stored in this sample entry. It shall take the value 0 or 1:

Othe ODdataisnotstored:
1: the OD data is stored in this sample entry.

od_size gives the size (in bytes) of the OD data stored in this sample entry.
od_data is the actual OD data.

Another M2TSSampleEntry shall be instantiated if at least one of the following happens;
tHe version number of the PMT changes (i.e., another PMT)

tHe version number of ISO/IEC 14496 section containing OD stteam changes (i.e., another QD)
tHe actual OD data is changed

al discontinuity in the system time-base happens (Note that when a system time-base| discontinuity
happens, transporttime_of fset shall also'be changed.)

In cage sample_type equals to 1, a sample corresponds to TS packets having random accessible group of
video|or audio frames. More specifically, following rules apply;

flvideo exist in the TS to be stored,then TS packets corresponding to a GOP (Group of|Pictures) are
defined as a sample. The raridom_access_indicator inside the adaptation_field() of TS packet is
used to identify the starting"TS packet corresponding to a GOP; that is, a sample stafts from a TS
packets having random _access_indicator=1 and ends just before the firstly encountered another
TS packet having random_access_indicator=1. In users’ perspective, random acessibility to
each GOP will besenough in most cases since GOP intervals (i.e., IDR picture transmisgion intervals)
do not exceed-two seconds in T-DMB and S-DMB.

=

video does ot exist in the TS to be stored, then TS packets corresponding to an audio frame are
defined-as a sample.

Note that(stss’ (sync sample table) box is not used for TS hint tracks since all the samples| are random-
accegsible’regardless of the value of sample_type.

To randomly access and playback an ‘m2ts’ sample, the PMT (Program Map Table) and OD (Object
Descriptor) associated with the TS packets in the sample is needed. The PMT data is accessed by consulting
to the corresponding M2TSSampleEntry of ‘stsd’ box.

To randomly access and playback an ‘m2ts’ sample, the PCR (Program Clock Reference) value
corresponding to the first TS packet in the sample is needed to initialize the STC (System Time Clock) of the
player. The PCR value for each sample is stored in the ‘stts’ box, with the value of
transporttime_offset in the corresponding M2TSSampleEntry is subtracted from the original PCR value.
Accordingly, the time scale field in ‘mdhd’ shall take the value equal to the time scale of PCR, making sample
times in ‘stts’ box expressed in this time scale. Note that for this TS hint track, ‘stts’ maps transport times
(with an offset) to sample numbers rather than media decoding times to sample numbers. It is much like the
DMB receivers turns on and randomly access to the TS on air.
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6.5.4 Remark on chunk definition

In case sample_type equals to 0, a chunk shall be equal to a sample, i.e., the TS itself. In this case, the
sample_delta in ‘stts’ box for this sample gives the duration of the stored TS unless sample_delta
equals to 0, which means “unspecified”.

In case sample_type equals to 1, no constraints are imposed on the chunk definition. One guideline is that it
is more efficient to make the number of samples in chunks the same since the size of ‘stsc’ box can be

minimized in

6.5.5 Usag

Use case 1 (8implest): sample type=0

this way.

e guidlines for random access

In this case, pmt_type=o0d_type=0, and random access to the stream can be achieved as follows:

a. First,

b. Then|around the estimated position, search and parse PMT, OD, and_random access point of
(or addio if video does not exist). Not that this method needs searching overhead and may re
relatijely larger time error between the wanted time point and the’ actually accessed time
(compared with the following method).

Use case 2: gample_type=1

In this case, the pmt_type=1 and random access to the samples'can be achieved as follows:

a. First,

b. Then,

‘stsz]/stz2’, and ‘stco/co64’ boxes@ccording to ISO/IEC 14496-12).
c. The r¢quired PMT can be accessed’from pmt_data of the sample entry for the wanted sample.

d. If od|type=1, the required. OD can be accessed from od_data of the sample entry for the W

samp

6.6 Storage and playback of 3GPP time text

6.6.1 Introdquction

For using thg timed text with DMB contents, DMB-AF adopts 3GPP Timed Text format (3GPP TS 26
The timed text'is stored in mdat” box and freated as a frack. By using the usual boxes in the sample tab

follow the normal procedure fon“dccessing the wanted sample (i.e., using the ‘s

e.

find out the sample number corresponding.io’ the wanted time point T by using ‘stts’ bgx.
this cgse, time scale conversion between T andthe PCR time scale shall be done.)

estimate the TS packet position corresponding to the wanted time point T (in-second) using the
followjng formula: estimated_position = chunk_offset + avgbitrate - T/ 8:

video
sult in
point

anted

245).

e box,

such as ‘sttg’, ‘stsc’, ‘stsz’, and ‘stco’, the text samples can be synchronized with other timed media.

28
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6.6.2

The s
Time(

stbl stsd e stsd
P 1 AW
mdat / * \
Text Sample 1 Text Sample 1 Text Sample 1
Text string Text string Text string
Text modifier Text modifier . Text modifier
Fextmodifier Fextmodifier Textmmodifier

Figure 14 — Storage of timed text in DMB-AF file

Sample description

ample description box ('stsd') contains sample descriptions for the text track. TextSampleH
Text format, which extends SampleEntry with format name’ of ‘tx3g’, is used to

information on the format of the timed text to be rendered. The 'tx3g" sample entry firstly specifig

of the|
backd

text rendering (still, marquee, or scrolled), the horizontal and vertical justification of the sa
round color of the sample in RGB color space as well<as the alpha (transparency) value|

specifies the style of the text such as the inset of the text'within the region of the text, the font co

and fq

6.6.3

3GPH
box ('
string

nt size.

Sample format

Timed Text Format also specifies the-manner of storing the text sample inside the media g
mdat'). Each sample is composed of a string of text and followed by optional sample mod
consists of a list of characters of the text. Text modifiers describe how the text should be rg

differ
is de
charg

nt style than that specified by.the sample descriptions. Since the size and location (offset)
cribed in the sample size~box in the sample table box, the text sample do not need ny
ter to signal the end of the’sample.

Entry in 3GPP
describe the
s the manner
mple, and the
Then it also
or, font style,

ata container
fier box. Text
ndered using
pf the sample
Il termination

The gample modifier boxes' can be recognized by comparing the string length and the samplé size. These
er boxes, if exit{override the style described in sample description. It is possible to combir
er boxes to_éempose various rendering style, but two modifier boxes of the same type

modi
modi

e the sample
shall not be
include Text
£, BlinkBox

Table 4 shows the use case of using three timed text samples. The first two samples belong to the same
sample entry, while the last one is described in the other sample entry. Each text sample is rendered using
different rendering mode. The first text sample is rendered in marquee mode, is highlighted with bluish color.
The second sample also rendered in marquee mode and is blinking at certain position. The third sample is
rendered in still mode and is rendered as hypertext link to certain URL.
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Table 4 — Timed text usage example

sample | Sync. Time and Offsets Sample descriptions Text sample (mdat)
number (stts, stsz, stco) (tx3g sample entry) Text string Text modifiers
. . Highlight: from character no. 1
stts : Sample delta: 600 —
1 stsz: Size: 16 Renderlng. marquee left to “This is a sample” to' Chgracter no.16
stco: Chunk offset: 18234 right Highlight color: red: 64, green:
) ) Text style: Arial, 10, bold 64, blue: 192, alpha: 128
- - Text color: red: 0, : 0, . .
> ::tssz.-séaizrr;r-)lzefelta. 600 bleu);:%o erptrwea: 0 green “This is also a Blink: from character no. 18 to
stco: Chunk offset: 18322 sample character no. 27
. . Rendering: still « . Href: from character no. 1 to
3 ztti S;aiérr;pfodelta. 1800 Text style: Serif, 12 .'Ir?uﬁﬁku%mﬂe character no. 43
i ’ . Text color: red: 10, green: ” URLLength: 20
stdo: Chunk offset: 18361 10, blue: 200: alpha: 0 lazy dog URL: http://www.abédicom
6.7 Relating content ID with item or track
6.7.1 Introduction

TV-Anytime s
also adopts
independentl
metadata are

tandard uses CRID to uniquely identify content independently of.its physical location. DN
the CRID mechanism to author, manage, and provide thegcontent description inforn
of the physical location of the associated content. When content resources and the desc
stored in the same DMB-AF file, a mechanism to relate the description and the des

content insidg the file is needed.

In DMB-AF,
associated ¢
referencing e

Resou

a kind of mapping table between the CRIDs ingide the enclosing xml document an
ontent resources inside the file are stored inN'crid' box. Figure 15 illustrates a c

xample for DMB-AF.

ce authoring

Packaging to a file

Accessing resource and metadata within the file

IB-AF
hation
fiptive
cribed

d the
bntent

esl

[
L es?

+

‘ol

pkgO:crido
- rgs1:cridl
- rgs2:crid2

( File.Handler \

L~

—]
K <

Location
Resolution
Service

, (2) get extended locator
-~ of given {crid}

(3) access the resource for

— Metadata L
7 Service o~

Figure 15 — Content referencing example

the {extended locator, time

(1) get metadata and
select a content (crid)

6.7.2 CRID box

The following is the definition of ‘crid’ box, which contains mapping information between CRIDs in TVA xml
document and the associated ‘item_ID’s or ‘track_ID’s.

Box Type:
Container

‘crid’
. ‘meta’ box

Mandatory: Yes if TV-Anytime metadata is stored in the ‘xm1’ or ‘bxm1’ box

Quantity:

30

Exactly one
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Syntax
aligned(8) class CridBox extends Box (‘uuid’, ‘crid’) {

int 1i;

unsigned int(16) item_count;
unsigned int(16) track_count;
for (i=0; i<item_count; i++) {

unsigned int(16) item_1ID; // item ID associated with the CRID
unsigned int(16) str_len; // byte length of the CRID string
byte[str_len] CRID_string; // CRID string

}

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

3

Semdntics

6.7.3

The f

=

Usag

unsigned int(32) track_ID; // track ID associated with the CRID
unsigned int(16) str_len; // byte length of the CRID strihg
byte[str_len] CRID_string; // CRID string

tem_count specifies the number of {CRID : item_1ID} pairs to be stored.:
rack_count specifies the number of {CRID : track_1ID} pairs to bé stored.
tr_len specifies the byte length of the CRID string.

RID_string is the actual CRID string to be stored.

tem_ID is the value of item_ID associated to the paired CRID string.

rack_1ID is the value of track ID associated to the-paired CRID string.

Benefits and usage examples

bllowings are some of the benefits in usihg the ‘crid’ box;

VA metadata authoring and file packaging can be separately handled.

hysical location and associatéd item or track can be independently updated without updatin

used with the MPEG-=21 Fragment Identification schemes [16], the mechanism compl
Anytime content_referencing model by specifying how to reference the resources insid

files.

p example 1

Ifau

playe
finds

ber requests. to see some descriptive information about the media being played in a DMB-4
firstly.searches the ‘crid’ box for the CRID associated to the media track (or item). Th
n the TVA metadata and displays the descriptions related to the CRID.

j the xml.

etes the TV-
e ISO media

\F player, the
en the player

Usage example 2

Using the TVA metadata inside a DMB-AF file, the player presents the content descriptions for the included
contents to a user. The user browses the metadata on the player's GUI and selects a content that he or she
wants to consume. Then the player searches the ‘crid’ box for the item_ID (or track_ID) associated to
the CRID of the selected content.
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7 Brands identification

7.1

Introduction

In general, a brand identifies a specification or a conformance point in a specification; its presence in a file
indicates both:

the specification (though there may be other material);

that a player implementing that specification is given permission to read and interpret the file.

that the file conforms to the specification; it includes everything required by, and nothing contrary to

These brand$ are set in the File Type Box (ftyp box). In the File Type Box, two kinds of brandsc

indicated. O
compatibl

brand is present in the list of the compatible_brands, and one or more brands are supported by the g

the player s

may not be able to decode unsupported media.

Since DMB-
DMB-AF fileg
HE-AAC v2 4

The following
domains.

For the follow

R (re

O (of

A brd

7.2 Audio

Table 5 defin
audio brands
show (MOT-§

is the major_brand that identifies the specification of the best use for the file. Seeond
brands, which can identify multiple specifications to which the file complies. Ifmore tha

Il play those aspects of the file that comply with those specifications. Incthis case, the
F files can be used for various purposes, multiple brands are defined in' this specification tg
. For instance, T-DMB in Korea uses ER-BSAC for audio coding-while T-DMB in Germany
nd S-DMB in Korea uses AAC+SBR.

subsections describe the defined brand identifiers for this specification according to appli

ing subsections, the following legend applies;
nuired): the component data shall exist in thefile
tional): the component data may or may:hot exist in the file

nd-conforming player shall support all the components marked as ‘R’ as well as ‘O’.

applications

bs brands for audio applications and the corresponding components thereof. Example servi
include but not limited to: audio album with title image (JPG) and lyrics (DLS), audio with
LIDE) [22], andaudio with Karaoke (3GPP-TT).

Brands starti

and PAD (MOT-SLIDE)yand DLS). MOT-SLIDE provides the user with a sequence of slides which
information ir] the form of images. If exists, each slide appears on the display of player in synchronizatio

the associat

segments, edch eonsisting of up to 16 characters and appears on the didpaly of player in synchronizatio|

g with ‘da@’.0r ‘da2’ are basically for supporting DAB audio service contents such as MP2

audio. DLS provides the users with audio related text; the dynamic label may comprise u

BN be
is the
h one
layer,
blayer

label
uses

Cation

ces of
slide

audio
carry
h with
b to 8
n with

the associated audio.

Brands starting with‘da1’ and ‘da3’ are basically for supporting audio elementary stream of T-DMB (Korea)
and S-DMB (Korea), respectively.

Brands ending with ‘b’ are basically for supporting content description (TVA) and protection (REL and IPMP).

Note that MP2 and HE-AAC2 audio and the associated MOT-SLIDE and DLS components shall be stored in
accordance with DAB audio frame structure (ETSI EN 300 401 and ETSI TS 102 563) for the audio brands.

32
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Table 5 — Brands for audio applications

Compo- Audio Associated Data Associated Metadata
nents ER- | HE- |AAC+S MOT- PG | 36pp.

EN. MP2 BSAC | AAC2 BR BIFS SLIDE DLS //;l'\\llg T DID TVA REL IPMP
‘dala’ R - - - - ) 0 0 - - - - -
‘daOb’ R - - - - O O O O O O O O
‘data’ - R - - - - - ] - - - - -
‘datb’ - R - - - - - 0 0 O O 0 0
‘da2a’ - - R - - 0 0 o) - - - - -
‘da2b’ - - R - - O O O O O O O O
‘da3a’ - - - R - - - o] - - - - -
‘dagb’ - - - R 0 - - 0 0 0O 0O 0 0

7.3 Vlideo applications

Table|6 defines brands for video applications and the corresponding components thereof. Examgle services of
video|brands include but not limited to: Visual Radio (audio with INTRA-only AVC);-audio-visual|program with
interagtivity (BIFS), and audio-visual program with closed-caption (JPG or 3GPP-TT).

Brangs starting with‘dv1’ and ‘dv3’ are basically for supporting video service components of T{DMB (Korea)
and $-DMB (Korea), respectively. Brands starting with ‘dv2’ are basically for supporting Yyideo service
comppnents of T-DMB (Europe).

Brands ending with ‘b’ are basically for supporting content description (TVA) and protection (REL and IPMP)
as is in the audio brands.

Note fhat unless multiplexed into TS, the Visual and Audio components data are stored in elemeéntary stream
form for the video brands.

Table 6 — Brands for video applications

Cpmpo- | Visual Associated Audio Associated Data TS Associated Metadata
nents ER HE AAC+S JIF 3GPP- | MP4
- - & - on
Brandk AVC BSAC | AAC? BR BIFS //I\F/’Il,\\ll(é T MP2 DID TVA REL IPMP
‘dvfla’ R R 4 - 0 O - o~ - - - -
‘dviib’ R R - - (0] 0 ¢} O* 0 ¢} 0 0
‘dvRa’ R - R - 0 0 - o* - - - -
‘dvib’ R - R - (0] 0 [¢] O* 0 0 0 0
‘dvBa’ R - - R 0 0 - O~ - - - -
‘dvBb’ R - - R 0O 0 O O~ O O O 0
[Remfark] The component marked as ‘O* may or may not be supported by the brand-conforming players according to tHe following
rulg; if the playeris DMB receivable, it shall support the component, and otherwise, the player may not support the copnponent.

Note hat the TS (Tranenort Straam) can cantain all tha andio vienial and data comnonants avao pt 3GPP_TT
Note that-theFS-(Fransport-Stream)-can-contain-all-the-audiovisual—and-data-components-exce

inside it as a multiplexed form. If TS having audio and visual components exists in a DMB-AF file, the extra
audio and visual components are not necessarily required to be exist in the same file.

7.4 All-in-one applications

Table 7 defines an all-in-one brand which supports all the components of this specification.

Table 7 — Brands for all-in-one applications

Brands Components
‘«dmb1’ This brand support all the components listed in Table 1 except Transport stream components.
For the Transport stream components, the same rule described in the ‘Remark’ of Table 6 applies.
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Annex A
(informative)

MPEG-21 DID and TV-Anytime Usage Examples

A.1 MPEG-21 DID Description

As described
information a
or whole resq

Case 1: DIDL
The followi

video and
inserted wi

urce.

expression for a DMB-AF Content

hin Descriptor in Digital item.

in 6.4.2, this is an example of the MPEG-21 DID description which contains the cel
nd the location of the resources in a DMB-AF file, IPMP information and their metadata) of

brment
each

ng example is a DIDL expression for a clear DMB-AF content with a video and audio streanp. The
audio resources refer to the position of the file structure, and the content description c

An be

<?xml versig
<DIDL xmlnss
<Container>
<Item id

<De

</D{
<Deg

</D{
<Cof

</C
<Corn

</C

</Item>

</Container
</DIDL>

n="1.0" encoding="UTF-8"?>
"urn:mpeg:mpeg21:2006:07-DIDL-NS" xmlns:dii="urn:mpeg:mpey21:2002:01-DIT-NS">

="dmb_sample">
criptor>
<Statement mimeType="text/plain">
<dii:Identifier>1234</dii:Identifier>
</Statement>
scriptor>
criptor>
<Statement mimeType="text/xml">
<!-- DMB contents description -=%
</Statement>
scriptor>
ponent id="video01l">
<Resource mimeType="video/avyc"ref="#mp (/byte (2048,
mponent>
ponent id="audio0l">
<Resource mimeType="audie/bsac" ref="#mp (/byte (150000,
mponent>

150000)) " />

180000)) " />

Remark: R
Identificatid

or the ‘mp()’ pointer scheme inside the above xml sample, refer to MPEG-21
n [16].

Fra

gment

34

© ISO/IEC 2008 — All rights reserved



https://iecnorm.com/api/?name=50f522cbc08ac6113cd92f03b79ab6d4

ISO/IEC 23000-9:2008(E)

Case 2: DIDL expression for a DMB-AF Content with protection for video stream

The following example is a modified DIDL expression with protection for the Case 1 example. In this
example, the video stream is protected using IPMP Tool specified by IPMPInfoDescriptor, and its
usage rule can be expressed in license within RightsDescriptor. It shows how to signal that a resource
is governed and which IPMP Tool is required in order to access. It also shows how to express IPMP Tool
information and its update information

<?xml version="1.0" encoding="UTF-8"?>
<DIDL xmlns="urn:mpeg:mpeg2l:2006:07-DIDL-NS" xmlns:dii="urn:mpeg:mpeg21:2002:01-DII-NS"
xmlns:ipmpdidl="urn:mpeg:mpeg21:2004:01-IPMPDIDL-NS" xmlns:ipmpinfo="urn:mpeg:mpeg21:2004:01-
IPMPINFO-NS" xmlns:ipmpinfo-msx="urn:mpeg:mpeg21:2006:07-TIPMPINFOMSX-NS"
xmlng:r="urn:mpeg:mpeg2l1:2003:01-REL-R-NS" xmlns:mx="urn:mpeg:mpeg21:2003:01-REL-MX-NS*
xmlng:dsig="http://www.w3.0rg/2000/09/xmldsig#" :schemalLocation="urn:mpeg:mpeg2l:2002702-4DIDL-NS
didl Jxsd">
<Confainer>
<iten] id="dmb_sample">
Descriptor>

<Statement mimeType="text/xml">

<!-- DMB contents description -->

</Statement>
/Descriptor>
<¢omponent id="video0l">
<Resource mimeType="application/mp2l-ipmp">

<ipmpdidl:ProtectedAsset mimeType="video/avc>

<ipmpdidl:Identifier>

urn:mpegRA:mpeg2l:dii:isan:006A-15FA-002B~C95F-B
</ipmpdidl:Identifier>
<ipmpdidl:Info>
<ipmpinfo:IPMPInfoDescriptor>
<ipmpinfo:Tool>
<ipmpinfo:ToolBaseDescriptisn>
ipmpinfo:IPMPToolID>urn:mpeg2l: IPMPTool : ToolIDYABCDEF9</ipmpinfo: IPMPToolID>
<ipmpinfo:Remote ref=".%>
<ipmpinfo:ConfigurationSettings>

<ipmpinfo:Update>
<ipmpinfo:Location ref=".."/>
<ipmpinfo:ScheduledUpdateTime pericdic="P1D">2005-03-07T00:00:00
</ipmpinfo:ScheduledUpdateTime>
</ipmpinfo:Update>
/ipmpinfo:ConfigurationSettings>
/ipmpinfo:ToolBaseDescription>
<ipmpinfo:lIndtializationSettings>
<ipmpinfo:InitializationData>... </ipmpinfo:InitializationData>
</ipmpinfo:InitializationSettings>
</ipmpinfo:Tool>
<ipmpinfo:RightsDescriptor>
<ipmpinfo:License>
<r:license> ... </r:license>
</ipmpinfo:License>
</ipmpinfo:RightsDescriptor>
</ipmpinfo:IPMPInfoDescriptor>
<AApmpdidl:Info>
<ipmpdidl:Contents ref="#mp (/byte (2048, 150000))"/>
</ipmpdidl:ProtectedAsset>
</Resource>
CTOmMpOTEent
<Component id="audio01">
<Resource mimeType="audio/bsac" ref="#mp (/byte (150000, 180000))"/>
</Component>
</item>
</Container>
</DIDL>
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