OPEN IPTV FORUM

OIPF
RELEASE 2 SPECIFICATION

HTTP ADAPTIVE STREAMING

[V2.0] — [2010-09-07]

OPEN IPTV FORUM



Page 2 (25)

Open IPTV Forum

Postal address

Open IPTV Forum support office address
650 Route des Lucioles — Sophia Antipolis
Valbonne — FRANCE
Tel.: +334 92 94 43 83
Fax: +33 4 92 38 52 90

Internet
http://www.oipf.tv

Disclaimer

The Open IPTV Forum members accept no liability tsbaver for any use of this document.

This specification provides multiple options fons® features. The Open IPTV Forum Profiles speitica
complements the Release 2 specifications by defitiia Open IPTV Forum implementation and deploynpeotfiles.
Any implementation based on Open IPTV Forum spestifons that does not follow the Profiles spectfaacannot

claim Open IPTV Forum compliance.

Copyright Notification

No part may be reproduced except as authorizedritiew permission.
Any form of reproduction and/or distribution of #eeworks is prohibited.

Copyright € 2010 Open IPTV lorurmr e.V.

Copyright 2010 © Open IPTV Forum e.V.



Page 3 (25)

Contents
FOREMWORD ...ttt ettt ettt e et e e e et e e e s seabeeessateeassabteeesaaeeeessaseeessbbeessanbesessaseaessbbeessanbenessnsenessasbneess 4
INTRODUGCGTION .ottt ettt e ettt e e e et et e s st e eeseabaeessaseeessasseeesabesesaasssessssseeesansesessssssssssbeeesanbensssassnssssssnnesansenessnns 5
O = = = (N[O s TR 6
1.1 NORMATIVE REFERENCES. ....ciiicttieieitteeeiitteeeeesteeeseaasessastesssassesesassseesaasssessassesesassseesasssesesasesessssssessnseessssssesesssees 6
1.1.1 ] =1 [0 E=1 (0 [l RS (=] (=] A (6T 6..
1.1.2 OpPeN IPTV FOrUM RETEIENCES .....coi ittt e e e e e e aaaaaaaaae s 6
2 CONVENTIONSAND TERMINOLOGY ...ttt ettt ettt e ettt e et e s s saae e e s asbae s s sasaesssnbeeesaseeessesseeesennees 7
21 (010 AV = L L] TR 7
2.2 TERMINOLOGY ...cuteieeiitteieeeteeeeeiteeeessstesesesseesssssssesaasseeesasbesesasesssaasseessansesseaseesesassesesanseesssasseeesasseeesanseeessanseeesannens 7
2.2.1 Lo 10110 7
2.2.2 P o] 013V = 10 1 1 8
3 MEDIA PRESENTATION .ttt ettt e ettt e s et e e s s aae s s s s abeessebeeesssaeesssabeeesaabeeessssaseseabeeesabeeessnsnsesssrens 9
31 MEDIA PRESENTATION DESCRIPTION ..utiiiiiiiiiitttiieiieeiieststeeieesssssiasssssssssesssssssssessssssssssssesssssssssssssessssssssssssessssas 9
3.1 1 COMPONENE EIBMENT.......uiiiiiiiiiiiiiii i ettt et e et e e e e e e e e et e e s e et ate e et e e e aaaaaaaaaeesasaaaaannnnnsenbeesenees 10
3.2 SEGMENTATION CONSTRAINTS ...uttttiiiiiiiiittttieeeeesseitbrrreeseessasbsseeesesssasasseeeeesssasabresssssssssssbsstesssssssbrnsseessessnsses 12
3.3 SIGNALING OF CONTENT PROTECTION INTHE IMPD oottt sabbn e e e s s saaans 13
34 MEDIA PRESENTATION DESCRIPTION UPDATES. .. .uueiiiiteieieittieeeiteeessteeesesteessssssessssssesssassessssssssssssssssssassesesanns 13
4 ADAPTIVE MEDIA FORM AT Sttt e et e s s ettt e e st e e e s s aeeasssbaeeseasaesessabaeesabbeessasbssesssbsessssbenessnns 14
4.1 M PEG-2 TRANSPORT STREAM SYSTEMS LAYER ...uuuiiiiteieieittie e ettt e s eteeeeestaeesesreeesssteessaseessssssessssssesssassenesans 14
411 Lo |02 e To7= o o RN 14
4.1.2 Program SpPecCific INfOIMALION ......... . ii ittt e e e e e e e e e e e e e e e e e e e nneenes 14
4.1.3  ACCESS UNIt SIGNAIING ...ttt ettt ettt e e e e e e e e e e e ettt e e eeaaeaaaaeaaaeaaaannnnbnebneseeeeeeeeeeas 5.1
O S [ To [ = W o= Tod = To [ [ PP PUUPTTRTT 15.
4.1.5 (O00] 01 (=] 01 B =d (0] (=101 ([0 o [T 15.
4.2 MPA FILE FORMAT SYSTEMSLAYER. ...t iteieiccttie e ettt e e eeee e ettte e e essteeesesaeeesebaessssssesesassesesaseeesessseessssseessansenesanns 16
421 (O00] 01 (= g1 A ad (o1 (=11 (0] o [ 17.
5 USE CASES (INFORMATIVE) ..ttt sttt st ae et eeste s besaeeaesmeemeeseaseesbesaesbesneeneeeaseseesaeneas 18
51 LIVE STREAMING ..vvieiiitteieeetteeeeeetteeeeesteeesssseeesabaeessassesssssseeesasesesaassesssasseeesanseessanssesssassesssanseessenssesssassenesansenesans 18
5.2 LIS I 18
53 Y =l R IS = =11 N TS 18
APPENDIX A. MPD SCHEMA (NORMATIVE) oottt sttt st e e sne e nne e 19
APPENDI X B. HTTP ADAPTIVE STREAMING INITIATION (NORMATIVE) cceoeieveeeeeeeeeee e 20
B.1  INITIATION FROM DARE ... . oottt e et ee e ettt e e e et e e e e e e e s bt e e s eaateeesssbeeesenbaeessasaeeesasseeesansenesanns 20
B.2  INITIATION FROM PAE ..ottt ettt e e ettt e ettt e e e bte e e e aae e e e eabeeeesbbeeseasseeesasbeeesanbaeessnsseeesasseeesansenesanns 20
APPENDIX C. COMPONENT MANAGEMENT (INFORMATIVE) ..ooiiiiiiieeeeee et 21
APPENDI X D. USAGE OF THE MP4 FILE FORMAT (INFORMATIVE) .ottt 23
D.1  AUDIO/VIDEO SYNCHRONIZATION ....cuiuiiiiiuiiiititeissesteissesse s sesssissesas s sesassssasss s sessssssesas s sessesssasse s sesnsassesnesssenas 23
D.2  PARTIAL REPRESENTATIONS. ..ottt ittt st b bbb s b b s bbb b e bbb b e b s bbb 25

Copyright 2010 © Open IPTV Forum e.V.



Page 4 (25)

Tables

Table 1: Component Element and AtLFIDULES ..ot see e e e

Table 2: Example Audio/Video SyNCRIrONIZatioN ........ccccvieiieieieiess s s e e e et reese e e eaeseeseenne e

Figures

Figure 1. Content Segmentation for HTTP Adaptive SEreaming........cccveveverevineseseeeeeeeseese s e seesse s s

Figure 2: EXamMpPle Of TNEIMIPD ...ttt ettt ettt e bt bt et eae e e e seseeebesbeeaeeaeeneenseasenaessesaeas

FIQUrE 3: MPD SCREMA ....cuiciicece ettt sttt s e e e e s te st e saeeaeese e e enaeseeseesbesseaseeneensensesensennnns

Figure 4: Component Management EXAMPIE........o i ittt et ee st see st ese e e e saeseeseesaesaeeseeneensessenaessesaeas

Figure 5: EXAmMPIE tFa0-DOX.. ..ottt sttt s b et ae et e ae s eesbesbeeaeeaeeneeneeaeenaesnenneas

Figure 6: Partial Representation M P4 EXAMPIE........ccviiiieieiese sttt st ese e eaesnesaesnesnens

Figure 7: Partial Representation RELFTEVAL ..ottt ae e see e saenae s

Foreword

This Technical Specification (TS) has been produnethe Open IPTV Forum.

This specification provides multiple options fons® features. The Open IPTV Forum Profiles spedifioawill

complement the Release 2 specifications by defitiegOpen IPTV Forum implementation and deploynpeaotiles.
Any implementation based on Open IPTV Forum spestifons that does not follow the Profiles spectf@acannot

claim Open IPTV Forum compliance.

Copyright 2010 © Open IPTV Forum e.V.



Page 5 (25)

Introduction

This specification defines the usage of and, wheressary, extensions to the technologies defmgiS26234] and
[TS26244] to enable HTTP based Adaptive StreanmindrElease 2 Open IPTV Forum compliant servicesdmvites.

In the case of HTTP Adaptive Streaming, a servicwigdes a Content item in multiple bitrates in antlaat enables a
terminal to adapt to (for example) variations ia #vailable bandwidth by seamlessly switching fiama version to
another, at a higher or lower bitrate, while retevand playing the Content. This is achieved bgoeing a Content
item in alternative Representations of differemtdtes and segmenting these Representations mfmwtally aligned and
independently encoded Segments. This results iatexof Segments as depicted in Figure 1.

Content Item

' A\

Representation 1 [segmentn Segment n+1 i[segment n+2
(e.g. high bitrate) : :

Representation 2 : dl
(e.g. medium bitrate) : | S€Ementn Segment n+1 : |Segment n+2

Representation 3 :|segmentn |*| segment n+1 | [Segment n+2
(e.g. low bitrate) : i : P :

Figure 1. Content Segmentation for HTTP Adaptive Streaming

The Segments are offered for HTTP download fronRd. lthat is unique per Segment. After completio thef
download (and playback) of a certain Segment a@rtain Representation, a terminal may switch taltarnate
Representation simply by downloading (and playihg)next Segment of a different Representatiors Tdguires the
terminal to have a description of the available iRepntations and Segments and the URLs from whidiewnload the
Segments. This description is provided as a sepagaburce: the Media Presentation Description (MFPBe MPD is
described in section 3.

The media data in a Segment is formatted in compdiavith the media formats as defined in [OIPF_MEZ]I
However, in the context of HTTP Adaptive Streamiadditional requirements are put on the usageesfetiormats,
especially regarding the systems layers. This ffebis specified in section 4.

Similarly, the retrieval mechanisms of Segmentsrammpliance with section 5.3.2.2 of [OIPF_PRQMith the
usage in the context of HTTP Adaptive Streamindefsed in this document.

A Representation may be made up of multiple comptsdor example audio, video and subtitle comptseh partial
Representation may only contain some of these caemie and a terminal may need to download (and ptaitiple
partial Representations to build up a complete Bamtation, with the appropriate components acegrii the
preferences and wishes of the user. Appendix Ghmasre detailed description on the use of partegdrBsentations.

Copyright 2010 © Open IPTV Forum e.V.
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2 Conventions and Terminology

2.1 Conventions

The key words “MUST”, “MUST NOT”, “REQUIRED”, “SHAL", “SHALL NOT", “SHOULD”, “SHOULD NOT”,

“RECOMMENDED”, “MAY”, and “OPTIONAL" in this documat are to be interpreted as described in [RFC2119].

All sections and appendixes, except “Introducticarg normative, unless they are explicitly indidate be informative.

2.2 Terminology

2.2.1 Definitions

In addition to the definitions provided in Volumethe following definitions are used in this Volume

Term Definition
Content An instance of audio, video, audio-viddorimation, or data. (from Volume 1).
A Content item may consist of several Components.
Component An element of a Content item, for examplaudio or subtitle stream in a particular

language or a video stream from a particular carviess.

Component Stream

A bit stream that is the resutingbding a Component with a certain codec ancicert
codec parameters (e.g. bitrate, resolution).

Content Resource

A Content item that is providechidtiple Representations (e.g. multiple qualitigigates,
camera views, etc.) to enable adaptive streaminigadfContent item. Service Discovery
procedures refer to a Content Resource. A Contesbice consists of one or more time-
sequential Periods.

Period

A temporal section of a Content Resource.

Representation

A version of a Content ResourcemélPeriod.
Representations may differ in the included Comptsiand the included Component
Streams.

Segment

A temporal section of a Representationspeaific systems layer format (either MPEG-2T

or MP4), referred to via a unique URL

Copyright 2010 © Open IPTV Forum e.V.
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2.2.2 Abbreviations

In addition to the Abbreviations provided in Volurhgethe following abbreviations are used in thidu/oe.

Acronym Explanation
3GPP ETSI 3rd Generation Partnership Project
AAC Advanced Audio Coding
AAC LC AAC Low Complexity
ATSC Advanced Television Systems Committee
BBTS Broadband Transport Stream
DCF DRM Content Format
DRM Digital Rights Management
DvB Digital Video Broadcasting
DVB-SI DVB Service Information
ECM Entitlement Control Message
ETSI European Telecommunications Standards Institut
GOP Group Of Pictures
IPMP Intellectual Property Management and Protectio
v Initialisation Vector
JPEG Joint Photographic Experts Group
MP4 MP4 File Format
MPD Media Presentation Description
MPEG Moving Pictures Expert Group
nPVR Network Personal Video Recorder
NTP Network Time Protocol
OMA Open Mobile Alliance
PAT Program Association Table
PDCF Packetised DRM Content Format
PF Protected Format
PID Packet Identifier
PMT Program Map Table
RAP Random Access Point

Copyright 2010 © Open IPTV Forum e.V.
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3 Media Presentation

3.1 Media Presentation Description

The Media Presentation Description (MPD) SHALL Isespecified in [TS26234] section 12.2, with thddaing
extensions and additional requirements:

* The MPD SHALL be an XML file that SHALL validate amst the schema in Appendix A.
Note that the XML schema in Appendix A imports #tdema specified in [TS26234]. This means that DM
that does not use any of the OIPF specific extessidll validate against both the schema defined 826234]
as well as Appendix A.

* A <Representation> element may carry the @groufiate set to a non-zero value. In this case thiibate
indicates that the <Representation> element isi@acéssarily a complete Representation, but corcfistse or
more individual Components (video, audio, subtige,) which may be downloaded and provided to the
terminal in addition to content being downloadezhirother <Representation> elements. In this case th
<Representation> element SHALL contain one or m@emponent> elements, as specified in section 3.1.1
one for each Component contained in the <Represamita Note that it is the responsibility of thepdication
on the terminal to select the desired Componerdg¢@mitialize the terminal accordingly. Appendixcontains
an informative description of how this can be dortee value of the @group-attribute SHALL be the edor
Representations that contain at least one same @wnp Two Representations with completely differen
Components (e.g. audio at two different langua§eALL have different values for the @group attriaut

An example instance of the OIPF compliant MPD wiith constraints from section 3.2 is depicted iruFeg.

Copyright 2010 © Open IPTV Forum e.V.
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3.1.1 Component Element

Optio
nality

Element/

Attribute Description

Component This element contains a description@b@ponent.

—

@id Specifies the system-layer specific identiithe elementary stream of this Componer
The value SHALL be equal to the PID of the TS p#skieat carry the Component Stream
of the Component, in case the system layer is MREH®. The value SHALL be equal toO
the track ID of the track that carries the Comparg&tream of the Component, in case the
system layer is MP4.

@type Specifies the Component type. Valid valuetudte “Video”, “Audio” and “Subtitle” to
specify the corresponding Component types defind@IPF_DAE?2], section 7.14.5.1.1.

@lang Specifies an ISO 639 language code for aantiosubtitles stream (see [OIPF_DAE?],
section 7.14.5). Note that this attribute indicdtesslanguage of a specific Component,
hence only a single language code is needed. hiférent to the usage of the @lang | O
attribute of the <Representation> element in theDiyWwhich may be used to indicate the
list of languages used in the Representation.

@description The value of this attribute SHALL basgr readable description of the Component. This
description may be used by the terminal in its usterface to allow a user to select the | O
desired Components, e.g. select from different camiews in case of a video stream.

@audioChannelgd  Specifies the audio channels faudio stream. (e.g. 2 for stereo, 5 for 5.1, 77far-
see [OIPF_DAE2?], section 7.14.5). This attributeA&H only be present when the valug O
of the @type attribute is "Audio”.

@impaired When set to “true”, specify that the ainein this Component is an audio description fo
visually impaired or subtitles for hearing impairddhis attribute SHALL only be present O
when the value of the @type attribute is "Audio™8ubtitle".

@adMix When set to “true”, specifies that the Augiceam in this Component must be mixed with
(one of the) the main audio stream(s), for whidh #ttribute is absent or set to “false”. | O
This attribute SHALL only be present when the vadfithe @type attribute is "Audio”.

Table 1: Component Element and Attributes

Copyright 2010 © Open IPTV Forum e.V.
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<?xml version="1.0" encoding="UTF-8"?>
<MPD
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlIns="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2009"
xmlns:oipf="urn:oipf:iptv:has:2010"
minBufferTime="PT10S"
xsi:schemalocation=
"urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2009 3GPP-MPD-009.xsd
urn:oipf:iptv:has:2010 OIPF-MPD-009.xsd"
>
<Period start="PT0S" segmentAlignmentFlag="true" bitStreamSwitchingFlag="true">
<SegmentInfoDefault
sourceUrlTemplatePeriod="http://www.aService.com/aMovie/SRepresentationID$/SegSIndex$.3gs"
duration="PT2S">
</SegmentinfoDefault>

<Representation bandwidth="5000000" mimeType="video/mp4"
startWithRAP="true" group="1" >
<Segmentinfo baseURL="http://www.aService.com/aMovie/HQ/" >
<InitialisationSegmentURL source URL="http://www.aService.com/aMovie/Init.mp4"/>
<Url sourceURL="Seg10.3gs"/>
<Url sourceURL="Seg11.3gs"/>
<Url sourceURL="Seg12.3gs"/>
<l-- Media Segments in high quality available from
http://www.aService.com/aMovie/HQ/SegXX.3gs -->
</Segmentinfo>
<oipf:Components>
<oipf:Component type="video" id="1" description="Video"/>
<oipf:Component type="audio" id="2" lang="en" description="Audio-En"/>
</oipf:Components>
</Representation>

<Representation bandwidth="2500000" mimeType="video/mp4"
startWithRAP="true" group="1">
<Segmentinfo>
<InitialisationSegmentURL source URL="http://www.aService.com/aMovie/Init.mp4"/>
<Url sourceURL="http://www.aService.com/aMovie/LQ/Seg10.3gs"/>
<Url sourceURL="http://www.aService.com/aMovie/LQ/Seg11.3gs"/>
<Url sourceURL="http://www.aService.com/aMovie/LQ/Seg12.3gs"/>
<l-- Media Segments in low quality available from
http://www.aService.com/aMovie/LQ/SegXX.3gs -->
</Segmentinfo>
<oipf:Components>
<oipf:Component type="video" id="1" description="Video"/>
<oipf:Component type="audio" id="2" lang="en" description="Audio-En"/>
</oipf:Components>
</Representation>

<Representation bandwidth="125000" mimeType="video/mp4"
startWithRAP="true" group="2">
<Segmentinfo>
<InitialisationSegmentURL source URL="http://www.aService.com/aMovie/Init.mp4"/>
<UrlTemplate startindex="10" endindex="12" id="FR"/>
<l-- Media Segments with French audio available from
http://www.aService.com/aMovie/FR/SegXX.3gs -->
</Segmentinfo>
<oipf:Components>
<oipf:Component type="audio" id="3" lang="fr" description="Audio-Fr"/>
</oipf:Components>
</Representation>
</Period>
</MPD>

Figure 2: Example of the MPD

Copyright 2010 © Open IPTV Forum e.V.
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3.2 Segmentation Constraints

The OITF SHALL support Segments as specified in@234] with the following constraints:

Each Segment SHALL start with a random access BiAP) and the @startWithRAP attribute SHALL be
present and set to ‘true’ in all <Representatiolermnents in the MPD.

Byte Ranges SHALL NOT be used as a mechanism éntiiging Segments. As a consequence the elements
<InitialisationSegmentURL> and <Url> SHALL NOT inale the optional attribute @range. Note that tbissd
not preclude the use of HTTP requests with bytgeario retrieve parts of a Segment.

To enable seamless switching:

« Different Component Streams of the same CompondAtLE be encoded in the same media format but
MAY be different in the profile of that format. &en 4 in this document references [OIPF_MEDIA®] f
the media formats, which specifies (profiles of)dmeformats for various media types. So if for epdara
Representation contains a Component Stream otairteideo Component that is encoded using
H.264/AVC using the HD profile, then all Represéiatas that have a Component Stream of that
Component must use H.264/AVC but may use diffecenfigurations of H.264/AVC within the HD profile
or SD Profile.

e Segments of Representations with the same valubda@group attribute SHALL be time aligned. The
attributes ‘segmentAlignmentFlag’ and ‘bitstream@WingFlag’ SHALL be present and set to ‘true’ Ih a
‘Period’ elements in the MPD.

For the set of Representations that have the saine for the @group attribute, the signaled Segment
durations SHALL:

« either be equal for all Representations in the set,

< or equal for all Representations in the set wittogfT rickMode> element and a multiple of this
value for the Representations in the set with dckMode> element. In this case there SHALL be
at least one Representation in the set for whieh<ifrickMode> element is absent.

Terminals are RECOMMENDED to select Representatwitts a <TrickMode> element in case of
trickplay and to select Representations withouTeckMode> element for play at normal speed. Teatsn
MAY select any Representation for both trickplay amormal play, regardless of the presence of the
<TrickPlay> element and differences in duratiothaf Segments in a group.

This will enable larger Segments for dedicatedtRepresentations which MAY be composed of intra-
frames only with a fixed interval and therefore igvivat the number of Segment downloads per seisond
excessive during trick modes. NOTE: A non-time-adid trick play Representation makes switching
between it and the media Representation more diffio achieve seamlessly, or less accurate f@Idifr
that does not perform extra seek processing.

If two <InitialisationSegmentURL>—elements have saene value in the sourceURL attribute, then the
referenced init-data SHALL be the same. Consequémd terminal does not need to download the iatad
twice.

All Representations assigned to a non-zero grouplHarry an <InitialisationSegmentURL> element kit
the same value of the @sourceURL attribute. Thereeted Initialization Segment SHALL carry the nleta
that describes the samples for all Representatissigned to a non-zero group. A client only needscquire
this overall Initialization Segment once.

Note that if a service chooses to Segment a CoRtesburce in a way that does not meet these conisfrénen the
Content Resource might not be supported on alivers

Copyright 2010 © Open IPTV Forum e.V.
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3.3 Signaling of Content Protection in the MPD

If Segments are protected, then the correspondrepresentation>-element in the MPD SHALL have a
<ContentProtection> child element as specifiedi846234]. The @schemeldUri-attribute of the <CotRestection>-
element SHALL be set equal to the DRMSystemID a&xiied in [META]. For example, for Marlin, the
DRMSystemID and @schemelDUri-attribute value isn‘dwb:casystemid:19188". [TS26234] allows a
<Schemelnformation>-element to be located in therténtProtection>-element, however usage of thitufe is not
defined in this specification (i.e. if it is preseih may be ignored).

3.4 Media Presentation Description Updates

Streaming of live Content SHALL be done followirigetrules described in [TS26234]: the MPD may beatgui
periodically at the interval described in the MRIDd successive versions of the MPD are guaranteled identical in
the description of Segments that are already ip#st. The synchronization of terminals and the §treaming server is
addressed by external protocols such as NTP ovaeui.

If service provider provides nPVR functionalitygopport a timeshift service using network storaige following
applies:

«  When the Segments of the live Content are stoneth@nPVR server, which would occur after the
timeShiftBufferDepth has passed, the URLs indigatlre Segments on the nPVR server SHOULD be
provided to the OITF to enable it to access theggrents at their new location by the MPD update
mechanism [TS26234].

e The updated MPD SHOULD contain new URLs of therBeugts on the nPVR server; these SHOULD have
the same availabilityStartTime as in the origind?™

Copyright 2010 © Open IPTV Forum e.V.
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4 Adaptive Media Formats

The video, audio and subtitle formats used for HRHRptive Streaming are the same as those defied i
[OIPF_MEDIAZ2]. As in [OIPF_MEDIAZ2], at the systenteyer, two formats for HTTP Adaptive Streaming dedined,
namely MPEG-2 Transport Stream and MP4 File Format.

4.1 MPEG-2 Transport Stream Systems Layer

If the Representation@mimeType attribute equaldéwimpeg” or “video/mp2t”, the media of a Repreataonh is
encapsulated in MPEG2-Transport Stream packetshencarriage of A/V Content and related informat8HALL be in
compliance with the [OIPF_MEDIA2] requirements aage of the MPEG2-TS systems layer format, with the
exceptions and additional requirements listed atisas 4.1.1 through 4.1.5.

4.1.1 PID Allocation

» Regardless of the allocation of Component Streanfepresentations,

e Component Streams of the same Component SHALL bigedan transport stream packets that have the
same PID (in transport stream packet header) anddine stream_id (in PES packet header).

e Component Streams of different Components SHALIcdreied in transport stream packets that have
different PIDs (in transport stream packet header).

e« Some examples:

e "audio in Spanish" and "audio in English" have eliént PID
* "audio in English" and "audio description for imgeal in English" have different PID

e "audio description in English at 64kbps" and "autiéscription in English at 128kbps" have the same
PID

« 'video angle 1 in H.264 at 720x576" and "video arpin H.264 at 320x288" have the same PID.

* When the Segments of a Representation contain MPEGpackets, the value of the id attribute in each
Component element, if present, SHALL be the PlEnhefTransport Stream packets which carry the Compon

4.1.2 Program Specific Information

» For all Representations, the PAT and PMT, eithetaioed in the Initialisation Segments or in thediae
Segments, SHALL always contain the full list of @émentary streams. This means that Represergatidm
the @group attribute set to zero will have the sBA&/PMT as Representations with the @group atteilset
to a non-zero value . It will be responsibilitytbe application to apply in the terminal the regdiPID filters
for the Components which are effectively beingiesd through the HTTP adaptive protocol.

» If the media Segments do not contain PAT and PNbleta the Initialisation Segment SHALL be presemt a
declared in the MPD, pointing to a resource coimgitransport stream packets with at least one BAd one
PMT
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4.1.3 Access Unit Signaling

« The random_access_indicator and elementary_stre@irtypindicator are set as specified in sectioh.8 and
5.5.5 of [TS101154].

* Itis RECOMMENDED that all transport streams pask&here a video frame starts carry a non-empty
AU _information data field as defined in annex D.@f2TS101154]

* The inclusion of the above signaling SHALL be used consistent manner for all Components in afjrSents
for a Content item.

4.1.4 Media Packaging

* A media Segment SHALL contain the concatenatioonaf or several contiguous PES packets which aite spl
and encapsulated into TS packets. Media SegmerAs [SEontain only complete PES packets.

*  When packetizing video elementary streams, up &fame SHALL be included into one PES packet. earg
frames may be fragmented into multiples PES pachéis PES packet where a frame starts SHALL always
contain a PTS/DTS header fields in the PES header.

e PTS and DTS values SHALL be time aligned acrosediht Representations.

e There may be a discontinuity of the “continuity ater” in TS packets when changing from one Reprtasemn
to another. The OITF SHALL expect that there mighta discontinuity on the “continuity counter” when
changing from one Representation to another.

4.1.5 Content Protection
[OIPF_MEDIAZ2] specifies two methods to protect (iemcrypt) MPEG-2 transport streams: BBTS and PF.
The following requirements apply if Segments amtguted:

» Initialisation Segment and the Media Segments SHAld formatted such that a file that consists of the
Initialisation Segment and an arbitrary selectidrMedia Segments of the (set of partial) Repredems),
stored in order of their index in the MPD, is anBBcompliant file or a PF compliant file or bothi$ MAY be
achieved by using the same Crypto-period boundaridsControl Words across different Representations

» The DRM related metadata (i.e. PMT containing CAaliptors, CAT, EMM streams or ECM streams) in
relation to a certain elementary stream SHALL bkvde=d as part of either the Media Segments thatycthe
samples of the elementary stream or the Initiaisabegment.

* The DRM related metadata (i.e. ECM stream) of @aageiprotection system (i.e. Conditional Accesgesysin
MPEG2TS terminology) in relation to a certain elemaey stream SHALL have the same PID in all Segsan
which it is included. Example: the BBTS defined EGMor the audio in Spanish is always PID 134, in a
Representations where Spanish audio is presesmyadtitrate.
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4.2 MPA4 File Format Systems Layer

If the Representation @mimeType attribute equaildey/mp4”, then the carriage of A/V Content ancited
information (e.g. subtitles) SHALL be in complianeéh the [OIPF_MEDIAZ2] requirements on usage a& MP4
systems layer format, with the following restrictso

» For every Representation, a [TS26234] InitialisatRegment SHALL be available.

» For all Representations, a reference to the Iigddbn Segment SHALL be presentin a
<InitialisationSegmentURL> element in the <Repré¢aton> element.

e An Initialisation Segment SHALL be delivered withIME type “video/mp4”.

» Initialisation Segments SHALL be formatted as sfiediin [TS26234], section 12.4.2.2. For every naedi
stream of the (set of partial) Representationf@iroov-box in the Initialisation Segments SHALL contain
atrak-box describing the samples of the media strearosiimpliance with [ISOFF].

* Every Representation SHALL consist of Media Segs#mat are formatted as specified in [TS26234}isec
12.4.2.3.

* A Media Segment SHALL be delivered with MIME typeideo/vnd.3gpp.Segment” as specified in
[TS26244]

e To allow a terminal to seek to any Segment witlerain index and start playback with perfect audi®o
synchronization, everyaf-box of a track that contains audio SHOULD contiif S26244}fad-box. The
contents of the box SHALL be such that if the terahistarts the playback of the audio samples of a
Segment as specified in the box, then the audio/eleb of the Segment are played in perfect sync.

e The Initialisation Segment and the Media Segmemgt$amatted such that a file that consists of the
Initialisation Segment and an arbitrary selectibMedia Segments of either any complete Repredentat
(@group attribute equal to zero) or the set ofighiRepresentations (@group attribute unequal to)zstored
in order of thesequence_number in theirmfhd-box (i.e. increasing order and no duplicatesynglSOFF]
compliant file. (Note that this statement assurhas iSOFF] allows for ‘gaps’ in theequence_numbers of
consecutivanoof-boxes; i.e. the difference in tequence_number of consecutivenoof-boxes may be larger
than one).

» Regardless of the allocation of Components StraarRepresentations,

e Component Streams of the same Component SHALL bi@dan track fragments that have the same
trackID (in thetfhd-box).

e Component Streams of different Components SHALIdeied in track fragments that have different
trackIDs (in thetfhd-box).

» If the Segments are protected, the Initialisatiegr8ent and Media Segments SHALL also meet the
requirements as specified in section 4.2.1.

An informative appendix on the use of the MP4 fidlemat systems layer is provided in Appendix D.
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4.2.1 Content Protection

[OIPF_MEDIAZ2] specifies three methods to protea.(encrypt) MP4-based file formats: DCF, PDCF BHEMP.
This specification does not specify how to apply BCF file format in the context of adaptive stréagn

The following requirements apply if Segments amtguted:

» Initialisation Segment and the Media Segments SHB& formatted such that a file that consists ef th
Initialisation Segment and an arbitrary selectibiMedia Segments of either any complete Representat
(@group attribute equal to zero) or the set ofighiRepresentations (@group attribute unequal to)zstored
in order of the sequence_number in timdfind-box (i.e. increasing order and no duplicatesgjtiser a PDCF
[OIPF_MEDIA2] compliant file or a MIPMP [OIPF_MEBR] compliant file.

» The DRM related metadata SHALL be delivered as gfitthe Initialisation Segment:

* With PDCF format, the DRM related metadata is ledah themoov-box. In addition, some DRM related
metadata could also be contained in a Mutable DR box. If used, the Mutable DRM Info box SHALL
be delivered as part of the Initialisation Segraamt located after thoov-box.

*  With MIPMP format, the DRM related metadata is loatated in thenoov-box but referenced from the
moov-box as a separate track carrying an Object Dascritream. The samples of the IPMP Object
Descriptor Stream SHALL be delivered as part oflthigalisation Segment in a dedicatedat-box
located after thenoov-box.

NOTE: MIPMP uses cipher block chaining mode, whef@BCF allows cipher block chaining mode or countede.
When cipher block chaining is used for encryptidiedia Segments need to be encrypted independentlyoh other.
Given that this specification requires a Segmestaa with a RAP and given that both MIPMP and F€quire each
access unit to start with its own IV and be enageparately, no additional requirements are metdachieve
independent encryption of media Segments.

The “Access Unit Format Header”, as defined forRIECF format allows the generation of samplesdhatidentical to
samples that comply with the MIPMP defined methbtiSétream Encryption”. This means that a Servicevitter may
simultaneously address devices that support thevi®IFormat and devices that support the PDCF fotmairoviding
different Initialisation Segments for the same Meflegments. The following additional constrainth®PDCF
encryption method achieve this:

» the PDCF “Encryption Method” is set to AES_ 128 Cgpher block chaining mode)
e "PaddingScheme" is set to RFC_2630 (Padding acuptdi RFC 2630)

» “SelectiveEncryption” is not used.
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5 Use Cases (Informative)

5.1 Live Streaming

If the @timeShiftBufferDepth attribute is presemtiie MPD, it may be used by the terminal to kndarey moment
which Segments are effectively available for dovadliog with the current MPD. If this timeshift infaation is not
present in the MPD, the terminal may assume th&egjments described in the MPD which are alreadiie past are
available for downloading.

When contents provider updates the MPD for liveastring, the new MPD should include all availablgrBents
including the Segments included in the previous MPEhe sum of timeShiftBuffer in the previous MRIDd Segment
duration in the previous MPD is larger than NOW ikklityStartTime in the current MPD, the playlistiould include
the combination of the media Segments for whichstima of the start time of the Media Segment andPréod start
time falls in the interval [NOW-timeShiftBufferDdpiduration; CheckTime] of the current MPD and thevious MPD.

Periods may be used in the live streaming scetamppropriately describe successive live eventis different
encoding or adaptive streaming properties. Timegh#till possible across the boundaries of su@nts, provided that
the timeshift window is large enough.

5.2 Trick Play

Following the principles included in the 3GPP sfieation, the basic implementation of trick modéss{ forward, fast
rewind, slow motion, slow rewind, pause and resuimbpased on the processing of Segments by thenalrsoftware:
downloaded Segments may be provided to the deetdespeed lower or higher than their nominal tinee({the internal
timestamps) would mandate, thus producing the elésiick effect on the screen. Under these conditihe timestamps
and the internal clock, if any, in the download®=styments do not correspond to the real time clotke decoder, which
need to be set appropriately.

Pausing a Media Presentation can be implementethiply stopping the request of Media Segments dsphereof.
Resuming a Media Presentation can be implementeddgh sending requests to Media Segments, staxiihgghe next
fragment after the last requested fragment. Slowian@nd slow rewind can be implemented througttrodimg the
normal stream playout speed at client side. Theofgbis section addresses fast forward and fasind
implementation.

The playback of Segments in fast forward and fasind has an immediate effect on the bitrate thaffiectively
required in the network, because the Segmentsalsd to be downloaded at a faster or at a slowethan in normal
play mode. The terminal should take this into aatavhen doing the bitrate calculations for impletirgnthe adaptive
protocol. Dedicated stream(s) may be used to impterafficient trick modes: it is recommended toduree the
stream(s) with a lower frame rate, longer Segmentslower resolution to ensure that the bitrateeist at a reasonable
level even when the Segment is downloaded at arfestie. The dedicated stream is described as &aypetion with a
<TrickMode> element in the MPD. It is also recomhed that if there are dedicated fast forward Repriagions, the
normal Representations do not contain the <Trickdfodlement in the MPD

A very low bitrate version of video might be usedrhplement some trick speeds, even if that Reptaten was not
created with trick modes in mind; note however thahis case it is possible that the terminal wlanject a very high
frame rate to the decoder (yet at an acceptalriatdjt

For fast rewind trick modes the terminal downloadscessive Segments in reverse order, and it@dgores that the
frames corresponding to the Segment are presemtestérse order with respect to the capturing/eimgpdrder. The
feasibility of this process depends on the capstoli the decoder and also on the encoding pragsedi the stream (e.g.
it may be easier to implement if the Segment has lemcoded using only intra frames)

In order to start trick mode and easily switch bwtrick and normal play mode at anytime and sugporeverse
playing, the trick mode streams may be composeudtiaf frame only with a fixed interval.

5.3 MPEG-2 TS Seeking

To determine the random access point in a median8eqg the client should download and search RAPbgrene till
the required RAP is found. The ‘random_acess_itditand ‘elementary_stream_priority_indicator’adaptation field
of the transport stream may be used for locatiregyeRAP.
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Appendix A. MPD Schema (Normative)

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

<xs:schema
"http://www.w3.0rg/2001/XMLSchema"
"urn:oipf:iptv:has:2010"
"urn:oipf:iptv:has:2010"
"urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2009"
>
<xs:import "urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2009" "3GPP-MPD-009.xsd" />
<xs:element "Component" "ComponentType"/>
<xs:element "Components" "ComponentsType"/>

<xs:complexType
<xs:sequence>

"ComponentsType">

<xs:element " "unbounded" "Component"/>

</xs:sequence>

</xs:complexType>

<xs:complexType "ComponentType">
<xs:attribute "id" "xs:string" "required"/>
<xs:attribute "type" "xs:string" "required"/>
<xs:attribute "lang" "xs:string" "optional"/>
<xs:attribute "description" "xs:string" "optional"/>
<xs:attribute "audioChannels" "xs:unsignedint" "optional"/>
<xs:attribute "impaired" "xs:boolean" "optional"/>
<xs:attribute "adMix" "xs:boolean" "optional"/>

</xs:complexType>

</xs:schema>

Figure 3: MPD Schema
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Appendix B.HTTP Adaptive Streaming Initiation (Normative)
B.1 Initiation from DAE

Of the three methods specified in section 4.7 [OtPF_DAEZ2] for the launch of unicast streamingadfoD item, the
second and third methods are applicable to HASernt

For method 2, the “data” property of the CEA-2014/ £ontrol object SHALL be set to a URL that poittsa MPD.

For method 3, the Content Access Streaming DescrilALL contain <ContentURL> elements that poitatsn
MPD.

If the OITF supports HAS then it SHALL support s&tup the HAS stream using the URL provided vihesi of these
two methods.

The MPD SHALL be delivered with the MIME type asesfiied for the MPD in [TS26234], i.e. “video/vndy3p.mpd”.

To this end, the OITF SHALL fetch the MPD from tH&L, after which the MPD SHALL be interpreted andiaitial
(set of partial) Representation(s) selected. Afiex playback can be started when the play() methad/oked.

If the MPD is not valid according to the XML Schemrad semantics as defined in Annex A, the A/V aardbject
SHALL go to playState 6 (i.e. error), with erroflwa 4 — content corrupt or invalid.

If the HTML 5 video is supported as defined in g@t®9.3.16 of [DAE2] and the OITF supports HAS thika OITF
SHALL support setting the src attribute of a <viddag to a URL that points to an MPD.

If the OTF supports HAS then it SHALL support ciegta Channel object using tke¢eateChannelobject(
Integer idType, Integer onid, Integer tsid, Integer sid, Integer sourceID, String
ipBroadcastID ) method where the idType argument is ID_IPTV_URI #re ipBroadcastID argument is a URL
which points to an MPD for Scheduled Content (B#eaming) over HTTP.

B.2 Initiation from PAE

In [OIPF_PAEZ2], HAS support SHALL be signaled bytisg the following System Property:

» org.oipf.supportsHTTPAdaptiveStreaming:
The PAE supports HAS (Yes / Null).

When AG supports HAS, the Player object SHALL a¢ddpL, MediaLocator and DataSource objects pointmg
MPD. The MPD SHALL be delivered with the MIME typas specified for the MPD in [TS26234], i.e.
“video/vnd.3gpp.mpd”.

The Player, during th&ealizing state, SHALL fetch the MPD from the URL, after whithe MPD SHALL be
interpreted and an initial (set of partial) Reprgagon(s) selected. If all the operations are deted successfully the
player moves to thRealized state and then to tHerefetching and Prefetched state After this, playback can be started
(e.g.: invoking the start() method of the Player).

If the MPD is not valid according to the XML Schemad semantics as defined in Annex A, the PlaygabtSHALL
move to theUnrealized state. In this case a javax.media.ResourceUnélelitaent will be sent to all subscribed
listeners.

If the MIME type specified for the MPD cannot bendéed by the AG (i.e.: the AG does not support HABg creation
of a Player object with URL, MediaLocator and Dataf&e objects pointing to a MPD will throw a NoRdaigxception
exception.
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Appendix C. Component Management (Informative)

A <Representation> element with the @group attelagt to zero as defined in [TS26234] correspom@sgarticular
version of the full Content item with all its elents (video, audio, subtitles, etc). If all Reprdat@inons have the @group
attribute set to zero, the different Representatimted in the MPD correspond to full, alternagesions that differ in
one or more particular aspects (bitrate, langusgg@tial resolution, etc). This means that the teaiieeds at every
moment to download and present Segments of onlyRepeesentation. While this provides a quite sinapie
straightforward model it has an important lacklekibility in the following sense: if there are mpaalternatives for a
particular Component (e.g. audio in different langes) and there are also a number of differerdatbittlternatives, all
combinations should be available at the servercandequently some media data is redundantly stored.

For example, if a service provides 2 audio langeagel the video in 2 bitrate levels, then it wouded to provide 4
different Representations; however, there will beugs of 2 Representations which share exactlgainge bulky video
(they only differ in audio). This causes an impottaaste of storage space in the server. Everi§énver can be
optimized with respect to this (e.g. to build tregBients in real time from the elementary streaoredtseparately in its
disks), this cannot be done in standard the HT The=m

In order to solve this problem, [TS26234] includes concept of partial Representations in the MiRiugh the @group
attribute. When this attribute has a value difféfeom O, the Representation does not include ath@onents of the
Content Resource, but only a subset of them (awdi® in French”). An OIPF terminal needs to be=dblidentify the
Representations that it requires, download thegn®mts independently and combine them for playlaatcke terminal
side.

In case of the example service above, the servgrsetae 2 Representations with 2 different bitkeesions of a movie
with English audio, and separately it can serveeprBsentation with just the French audio. This vadlygombinations
are possible (all bitrates at all languages) btit woughly half the required storage in the searat the HTTP caches
compared to when all possible combinations areratgig stored as complete Representations. Figdepitts the
grouping of Components and Component Streams iad®entations for this example.

Content
Resource

Component

Components
P Streams

Representations Periods MPD

HDVid > HQRep

/

/ Video ——— SDVid LQRep \

Movie Period1 ——» MovieMPDO

Audio-En —— 2ChEn

Audio-Fr ——® 2ChFr — FrRep

Figure 4: Component management example

In this example the Representations HQRep and LQRepd have the same non-zero value for the @gadinjpute;
FrRep would have a different non-zero value. Additilly both HQRep and LQRep would carry <Componeié&ments
that describe the Video and Audio-En ComponentsfitiRep would carry a <Component> element for thdié:Fr
Component.

This Component-aware scenario relates to the psdoeselecting and presenting the desired s€bofiponents. This
process may also be applied for Content that iseleld through other mechanisms than the HTTP adaptreaming
protocol described in this document. In the contéXOIPF (for example using the DAE “Extensions/ideo/broadcast
for playback of selected Components”), this procgsrates may utilize information contained inMH@EG2-TS or
MP4 metadata. Information contained in the Inisialion Segment may also be used in this process..
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The following is an example process for Componetgction:

1. Retrieve the MPD. If the MPD includes both, dedidgu want to play the partial or non-partial
Representations. It is RECOMMENDED to use the phRepresentations.

2.

In case of a non-partial Representations:

a)
b)

c)
d)

e)

)

)

Based on metadata in the MPD (typically the @badtwattribute), select an initial Representation.
If present, retrieve the Initialisation Segmenthe Representation.
Retrieve Media Segments of the chosen Represemtatio

Find the elementary streams in the downloadedaligtition Segment / Media Segments. Typically selec
one video and one audio stream. If there are opteglect from those.

Setup the “player” to play the selected Componerga®ns. Play them.

While playing, allow the user to select other/aiddidl Component Streams in the Initialisation Seginie
Media Segments.

To switch to a different bitrate, select an altéen@on-partial Representation and continue fromp 2te

In case of a partial Representations:

a)

b)

c)
d)

e)

Based on the metadata in the MPD (typically the @hadth-attribute and the <Component> element)
select the initial Representations.

If present, retrieve the Initialisation Segmenthaf Period.
Retrieve Media Segments of the chosen Represemgatio

Based on the @id’s of the <Components> elementssiag information from the Initialisation Segment,
setup the “player” to play the selected Componérga®ns. Play them.

While playing, allow the user to select other/éiddal Component Streams..
If other/additional streams are selected, continoe step 3c.

To switch to a different bitrate of one of the chiwpartial Representations, select an alternatapar
Representation with the same value for the @grdtuipate and continue from step 3c.

Note that the Initialisation Segment will alwaysitain the full description of all Component alteives, so it
will be guaranteed that there are no identifiensflicts between them (e.g. two languages with taes MPEG-
2 TS PID or MP4 trackID). The parsing of this lalisation Segment and the corresponding settingben
terminal to select the appropriate Componentsésponsibility of the application (the media player
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Appendix D.Usage of the MP4 File Format (Informative)
D.1 Audio/Video Synchronization

Unlike MPEG-2 TS, the MP4 system layer ([ISOFF]edmot define a system clock or global timestaraslink the
various elementary streams to the system clockeds every track has its own independent timespecified based on
the durations of samples. The decoding time ofgpdaiis calculated by summing up the durationdlcfaanples since
the start of the track. The composition time o&mple is either identical to the decoding timeindicated by an offset
to the decoding time.

In the context of adaptive streaming (and espsacialtase of live streaming), a terminal may wanstart playback at
any point in the Content without having acces$todurations of all samples since the start ofrének. Audio/video
synchronization would not be a problem if at trertsbf each Segment, audio and video would alwaygdvfectly
aligned. This however is not possible, becauseoviclames and audio frames are typically unequdbuiration.
Consequently, a Segment that contains an integabeuof audio and video frames will not have egluahtions of
audio and video data.

For example, that a movie consists of an audicsavideo elementary stream, where the video is szomul 25fps and
the audio is sampled at 48 kHz and framed using Hd@lio samples per frame. This means that theidnraf a video
frame is 40 ms and the duration of an audio frasv#1i33 ms. Say also that these elementary stragaelivered using
this specification and the MP4 system layer, whig fiollowing parameters:

« timescale as specified in thavhd-box: 25 (“ticks” per second)

e timescale as specified in thadhd-box of the video track: 25

« timescale as specified in thalhd-box of the audio track: 48000
» Segment duration as specified in the MPD: 2 seconds

For this caseT able 2 gives an overview of the allocation of audio amtke frames to the first 12 Segments of this
movie:

Table 2: Example Audio/Video Synchronization

Segment index 0 1 2 3 4 5 6 7 8 9 10 11 12
Video start time (ticks) 0 50 100 150 200 250 300 350 400 450 500 550 600
Audio start time (ticks) 0,00 50,13 100,27 149,87 200,00 250,13 300,27 349,87 400,00 450,13 500,27 549,87 600,00
#Video frames 50 50 50 50 50 50 50 50 50 50 50 50 50
#Audio frames 94 94 93 94 94 94 93 94 94 94 93 94 94
Video duration (ticks) 50 50 50 50 50 50 50 50 50 50 50 50 50
Audio duration (ticks) 50,13 50,13 49,60 50,13 50,13 50,13 49,60 50,13 50,13 50,13 49,60 50,13 50,13

As can be seen in this example audio and videpexnfectly aligned in Segments 0, 4, 8 and 12. Hawvéwa terminal
seeks to for example Segment 5, then it would neeltlay play-out of the audio for 0.13 ticks orsoompared to the
video to achieve perfect audio/video synchronizatio
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To signal this to the terminal, [TS26244] specifiestfad-box, which this specification recommends to ing&u the
audio trackFigure5 depicts a close up of the situation at the staBegment 5 in the above example:

Segment 5
Video frames V1 H V2 | V3
Audio frames Al [ a2 [ a3 [ | a
T
Audio “tfad” 1:"empty” “ 2:“start from here”
Video played vi H V2 'i v3
Audio played n2 A3 | A | A

Figure5: Example tfad-box

Thetfad-box allows adding empty-time into a track at tisewmacy of the timescale of thevhd-box, which in this
example is 25 and equal to the video. Tfhd-box also allows specifying to skip certain sammiga track at the
timescale of the track, which in this example i9@®. To achieve perfect audio/video sync in thismeple, Segment 5
may include dfad-box in the audio track with the following contents

e Entry 1 (“1:empty” inFigure5):
e Segment_duration=1
* media_time= -1 (i.e. “empty” time)
e Entry 2 (“2:start from here” ifrigure5):
* Segment duration=99
* media_time=1664
A client that starts playing at Segment 5 may hgehiox to synchronize audio and video, which vault in the
playing of the samples as depicted in the bottolihdfidigure 5. A terminal that continues playing the Contentfro

Segment 4 where it already has synchronized thio @undl video tracks and should ignore tiagl-box and add the
samples of Segment 5 back to back with the sanablSsegment 4.

Copyright 2010 © Open IPTV Forum e.V.



Page 25 (25)

D.2 Partial Representations

Via partial Representations, this specificational services to offer the various elementary steeafha presentation as
separate downloads/streams (see Appendix C).drctse it is required that there is one singléalisation Segment
describing the samples in all Media Segments giallial Representations and that the concatenafitme Initialisation
Segment and the Media Segments is an [ISOFF] cantdile. This section illustrates how such reqoiest can be met
by working out the example of Appendix C in condiinon with the MP4 system layer.

In this example a service offers a video in 2 bisaand audio in 2 languages, English and Frenkbrev—rench audio is
offered for separate retrieval as a separate p&wjpresentation (see Figure B)gure 6 depicts a potential allocation of
movie and track fragments to Segments and Repedgart for the first few Segments of this example.

HQRep | init |{151 [ 11, Hovid :/52 | 11, HOVid S3 | 11, HDVid
ey F3 £S5
il | T2, 2ChEn T2, 2ChEn T2, 2ChEn
s . = = ¥ = Segment sequence TracklD of
LQRep S1 11, spvid S2 [ 71, spvid $3 [ 71, sDvid number in MPD track fragment
1 F3 ! F5 -
12, 2ChE T2, 2ChE T2, 2ChE =
HLle o N - n 53 | 11, HDVid
FrRep ' - : E h
s1 s2 s3 T2, 2ChEn
13, 2ChF T3, 2ChF T3, 2ChF .
‘| F2 A L Fa ! F6 '

Fragment sequence
number in mfhd-box

Figure 6: Partial Representation M P4 Example

In the above example, each Segment has a sequemienin the MPD (i.e. the Segment index value) @rdains a
single movie fragment with a sequence number inrthel-box. Segments of the Representations “HQRep” and
“LQRep” contain samples of both audio (English) aideo tracks. Note that in this example the serigcrequired to
put each alternate video track on the same TraekidDdefine a common Init Segment for all partighfesentations.
Consequently each Component Stream will have its sample description (in theak-box of track 1) in the common
mvhd-box.

If a terminal selects to retrieve French audiodmbination with the video, then it may retrieve seguence of
Segments as depictedhingure 7.

Init 51 [71, spvid 52 ['71, HDVid 53 11, spVid

51 [ 13, 2ChFr S2 | 13, 2chFr 53 [ 13, 2ChFr |
F2 ! Fa ! 6 | A

na || |FL : 5 :
| mv. T2, 2ChEn T2, 2ChEn T2, 2ChEn F

Figure 7: Partial Representation Retrieval

When stored as depicted (Initialisation Segment,fiviedia Segments in increasing order of movigrfrant sequence
number) this is a valid [ISOFF] file that can bay®#d on an existing MP4 player.

Note that the MPD could also include additional 4pamtial Representations, that reference the sasdid/Segments as
the HQRep and LQRep Representations in this exampld the same (or a different) Initialisation iegt. In this
way the same service (and the same HTTP cachesbecased for terminals that do not support palRepresentations.
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