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Foreword

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

This specification provides multiple options fons® features. The Open IPTV Forum Profiles spedifica
complements the Release 2 specifications by defitiie Open IPTV Forum implementation and deploynpeofiles.
Any implementation based on Open IPTV Forum spegtifons that does not follow the Profiles spectfaacannot

claim Open IPTV Forum compliance.
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Introduction

The Open IPTV Forum Release 2 Specification cangishine volumes:

Volume 1 - Overview [OVIEW],

Volume 2 - Media Formats (the present volume),
Volume 2a — HTTP Adaptive Streaming,

Volume 3 - Content Metadata [META],

Volume 4 — Protocols [PROT],

Volume 4a — Examples of Protocol Sequences,

Volume 5 - Declarative Application Environment [DAE
Volume 6 - Procedural Application Environment [PABHd

Volume 7 - Authentication, Content Protection amihv&e Protection [CSP].

The present volume defines the set of media foramadstheir usage, available for the implementatibRelease 2
Open IPTV Forum compliant services and devices.

The set of media formats comprises:

Audio-video media formats (section 3), being comalions of the individual formats below.
Systems layer formats (section 4),

Video codecs and their usage (section 5),

Subtitle formats and their usage (section 6),

Teletext formats and their usage (section 7),

Audio codecs and their usage (section 8), and

Graphics and still image codecs and formats (se&jo

For each of these it is described how they appth¢dPTV solution and to the various Release 2ices (described in
[OVIEW]), and the implications for interoperabilisre discussed.

Figure 1 summarises the set of media formats spddify the present document in the form of a méatiaats stack.
Media formats are specified at the content (auddeo, etc.) layers and for the systems layer. 3part protocols below
the systems layer are specified in Volume 4 [PROT].

Audio, Video, Subtitle, Teletext Formats

BBTS PF PDCF | MIPMP | DCF
TSorTTS MP4

Transport Protocols
(specified in Volume 4)

Figure 1 Media formats stack

This volume specifies formats for the A/V contentydded by IPTV services and voice and video tetephservices. It
does not apply to the broadcast channel input bfitiydevices except where explicitly specified.

This specification defines the media formats widi®n the UNI Reference Point UNIT-17 of the OpemVY¥ Forum
Functional Architecture [ARCH].

Copyright 2010 © Open IPTV Forum e.V.
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1 References

1.1 Normative References

1.1.1 Standard References

nat

[AVCFF] ISO/IEC 14496-15:2004, “Information Technology -diay of Audio-Visual Objects - Part 15:
Advanced Video Coding (AVC) file format”, Internatial Standards Organization.

[AAC] ISO/IEC 14496-3:2009, “Information Technology — @aylof audio-visual objects — Part 3: Audio”.

[AC3] ETSI TS 102 366 V1.2.1 (2008-08), “Digital Audio @pression (AC-3, Enhanced AC-3) Standard”.

[CEACC] Consumer Electronics Association CEA-708-C (200Bigital Television (DTV) Closed Captioning”.

[CEA2014] CEA-2014-A, July 2007, “Web-based Protocol Framdwfor Remote User Interface on UPnP
Networks and the Internet (Web4CE)”, including thegust 28, 2008 Errata.

[DLNAMEDIA] DLNA Networked Device Interoperability Guidelinespanded: October 2006. Volume 2: Media Forn
Profiles. Digital Living Network Alliance.

[DTS] ETSITS 102 114 v1.2.1 (2002-12), “DTS Coherent dstics; Core and Extensions”.

[DVBSUBT] ETSI EN 300 743 V1.3.1 (2006-11), “Digital Videodadcasting (DVB) — Subtitling systems”.

[DVBTTXT] ETSI EN 300 472 V1.3.1 (2003-05), “Digital Videod&dcasting (DVB); Specification for conveying
ITU-R System B Teletext in DVB bitstreams”.

[EN300468] ETSI EN 300 468 V1.9.1 (2008-11), “Digital Videod&dcasting (DVB); Specification for Service
Information (SI) in DVB systems”.

[GEM] DVB Bluebook A108r1: “Globally Executable MHP (GEMrsion 1.2.1", available at
http://www.mhp.org

[GIF] Graphics Interchange Format version 89a, © 19888,12989, 1990, CompuServe Incorporated,
Columbus, Ohio.

[H262] ITU-T Recommendation H.262 / ISO/IEC 13818-2: “Infation Technology — Generic Coding of
moving pictures and associated audio informatiadey”.

[H263] ITU-T Recommendation H.263 (2005), “Video coding limwv bitrate communication”.

[H264] ITU-T Recommendation H.264 / ISO/IEC 14496-10:200&formation technology — Coding of
audio-visual objects - Part 10: Advanced Video @gtli

[ISOFF] ISO/IEC 14496-12:2005, “Information Technology -dbay of Audio-Visual Objects - Part 12: ISO
Base Media file format”, International Standardg&rization.

[ITUTGT711] ITU-T Recommendation G.711, “Pulse code modulat@M) of voice frequencies”.

[ITUTGT729] ITU-T Recommendation G.729, “Coding of speech ki®'s using conjugate-structure algebraic-cod
excited linear prediction (CS-ACELP)".

[ITUTGT722] ITU-T Recommendation G.722, “7 kHz Audio Coding hiit 64 Kbit/s".

[ITUTG729-1] ITU-T Recommendation G.729.1, “G.729 based Embed@wdhble bit-rate coder: An 8-32 Kbit/s
scalable wideband coder bitstream interoperable @i729".

[ITUTGT719] ITU-T Recommendation G.719, “Low-complexity, fulkbd audio coding for high-quality,
conversational applications”.

[ITUT8]] ITU-T T.81 (09/92), “Information Technology - Digit Compression and Coding of Continuous-tone
Still Images: Requirements and guidelines”.

[JFIF] JPEG File Interchange Format, Version 1.02, ErimHtan, C-Cube Microsystems, September 1, 1992.

[MPEG1] ISO/IEC 11172-3:1993/Cor 1:1996, “Information Teology — Coding of moving pictures and

associated audio for digital storage media at ugbtmut 1,5 Mbit/s — Part 3: Audio”.
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[MPEG2TS] ISO/IEC 13818-1:2000/Amd.3:2004, “Generic codingradving pictures and associated audio
information: Systems”.

[M P4FF] ISO/IEC 14496-14:2003, “Information Technology —diigy of Audio-Visual Objects — Part 14: MP4
file format”, International Standards Organization.

[MP4V] ISO/IEC 14496-2:2004, “Information technology - @uglof audio-visual objects - Part 2: Visual”.

[MPS] ISO/IEC 23003-1:2007, “Information Technology — MBPRudio technologies — Part 1: MPEG
Surround”, including ISO/IEC 23003-1:2007/Cor:2@08nformation Technology — MPEG audio
technologies — Part 1: MPEG Surround, TECHNICAL GO&ENDUM 1",

[MRL BBTS] Marlin Developer Community, “Marlin Broadband Traost Stream Specification”, Version 1.0, July
2008.

[MRL DMZ] Marlin Developer Community, “Marlin Dynamic Mediaodes”, Version 1.1

[MRL FF] Marlin Developer Community, "Marlin - File Formapecification”, Version 1.1, July 2008, and lateg
version of “Marlin Errata: Marlin - File Formats &gification V1.1".

[OMARLIN] Marlin Developer Community, “OMArlin Specification¥ersion 1.0.1, July 2008.

[PNG] ISO/IEC 15948:2004, “Information technology -- Caugx graphics and image processing -- Portable
Network Graphics (PNG): Functional specification”.

[RFC2119] RFC 2119 (1997-03), IETF, “Key words for use in RRG Indicate Requirement Levels”.

[TS102809] ETSITS 102 809, V1.1,1 (2010-01), “Digital Videodadcasting (DVB); Signalling and carriage of
interactive applications and services in hybriddgiwast / broadband environments”.

[TS101154] ETSI TS 101 154 v1.9.1 (2009-09), “Digital Videod&dcasting (DVB); Specification for the use of
Video and Audio Coding in Broadcasting Applicatidresed on the MPEG-2 Transport Stream”.

[TS102034] ETSI TS 102 034 V1.4.1 (2007-10), “Digital Videod&dcasting (DVB); Transport of MPEG-2 TS
Based DVB Services over IP Networks”.

[TS126114] ETSITS 126 114, vV8.3.0 (2009-06), “IMS Multimedialephony; media handling and interaction”,
(2009-06).

[TS181005] ETSI TS 181 005, V2.4.1 (2007-11), “TISPAN Servarel Capability Requirements”, (2007-11).

[3GPPAMR] 3GPP TS 26.071, “Mandatory speech CODEC speeclessory functions; AMR speech Codec;
General description”.
3GPP TS 26.090, “Mandatory Speech Codec speeclkegsing functions; Adaptive Multi-Rate (AMR)
speech codec; Transcoding functions”.

[3GPPAM RWB] 3GPP TS 26.171: "Speech codec speech processiaiipfusy Adaptive Multi-Rate - Wideband
(AMR-WB) speech codec; General description".
3GPP TS 26.190, “Speech codec speech processiatioius; Adaptive Multi-Rate - Wideband
(AMR-WB) speech codec; Transcoding functions”.

[BGPPAMRWB+] | 3GPP TS 26.290, “Audio codec processing functi@xtended Adaptive Multi-Rate - Wideband
(AMR-WB+) codec; Transcoding functions”.

[3GPPEAACH] 3GPP TS 26.401, “General audio codec audio praugé$sictions; Enhanced aacPlus general audio
codec; General description”.

[3GPPT S26234] 3GPP TS 26.234, “Transparent end-to-end Packetisedt Streaming Service (PSS); Protocols and
codecs (Release 9)".

[3GPPT S26245] 3GPP TS 26.245, “Transparent end-to-end Packetlsadt Streaming Service (PSS); Timed text

format”.
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1.1.2 Open IPTV Forum References

[ARCH] Open IPTV Forum, “Functional Architecture - V2.08eptember 2009.

[svCY Open IPTV Forum, “Services and Functions for Rades V1.0, October 2008.

[OVIEW] Open IPTV Forum, “Release 2 Specification, Volume Qverview”, V2.0, September 2010.
[META] Open IPTV Forum, “Release 2 Specification, Volume ldetadata”, V2.0, September 2010.
[PROT] Open IPTV Forum, “Release 2 Specification, Volume Brotocols”, V2.0, September 2010.
[DAE] Open IPTV Forum, “Release 2 Specification, VolumeZeclarative Application Environment”,

V2.0, September 2010.

[PAE] Open IPTV Forum, “Release 2 Specification, VolumeRgocedural Application Environment”,
V2.0, September 2010.

[CSP] Open IPTV Forum, “Release 2 Specification, VolumeAuthentication, Content Protection and
Service Protection”, V2.0, September 2010.

1.2 Informative References

[SPDIF] ISO/IEC 60958-3:2006, Digital audio interface —tg@arConsumer applications.
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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

No new terms are defined within the scope of thes@nt Volume.

2.2.2 Abbreviations

In addition to the Abbreviations provided in Volurbgethe following abbreviations are used in thidwoe.

Acronym Explanation
AAC Advanced Audio Coding
AAC LC AAC Low Complexity
ADPCM Adaptive Differential Pulse-Code Modulation
AlIT Application Information Table
AMR Adaptive Multi-Rate
AMR-WB Adaptive Multi-Rate Wideband
ATSC Advanced Television Systems Committee
DSM-CC Digital Storage Media - Command and Control
DVvB Digital Video Broadcasting
DVB-SI DVB Service Information
EBU European Broadcasting Union
EIT Event Information Table
ETSI European Telecommunications Standards Institut
fps Frames per Second
GIF Graphics Interchange Format
GOP Group Of Pictures
HDMI High-Definition Multimedia Interface
HE-AAC High Efficiency-AAC
JPEG Joint Photographic Experts Group
MPEG Moving Pictures Expert Group
MPS MPEG Surround
PCM Pulse-Code Modulation
PID Packed ldentifier
PiP Picture in Picture
PMT Program MapTable
PNG Portable Network Graphics
PS Parametric Stereo
PSI Programme Specific Information
SBR Spectral Band Replication
Sl Service Information
S/PDIF Sony/Philips Digital Interconnect Format
UDP User Datagram Protocol

Copyright 2010 © Open IPTV Forum e.V.
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3 A/V Media Formats

A set of A/V media formats is defined, being conations of audio, video and systems layer formafinee in the

following sections.

The TS and TTS systems layer formats are spedifisdctiond.1. The protection layers BBTS and PF are speckifie
Volume 7 of the present specification.

MP4 systems layer format is specified in sectidh The protection layers PDCF MIPMP and DCF aexdied in
Volume 7 of the present specification.

Video Formats are defined in section 5.1 and Aldiomats in section 8.1.

Volume 3 [META] of the present specification debes how the media format of content is signallethénmetadata.

For A/V content in 25Hz systems the following A/\edha format combinations are defined:

System
For mat

Video For mat

Audio Format

Mime Type

TS

AVC_HD_25
AVC_SD_25
AVC_SP_25

HEAAC
HEAAC?2
HEAAC_MPS
MPEG1_L2
MPEG1_L2_MPS
AC3

EAC3

DTS

video/mpeg or video/mp2t

TTS

AVC_HD_25
AVC_SD_25
AVC_SP_25

HEAAC
HEAAC?2
HEAAC_MPS
MPEG1_L2
MPEG1_L2_MPS
AC3

EAC3

DTS

video/vnd.dIna.mpeg-tts

MP4

AVC_HD_25
AVC_SD_25
AVC_SP_25

HEAAC
HEAAC?2
HEAAC_MPS
MPEG1_L2
MPEG1_L2_MPS
AC3

EAC3

DTS

video/mp4

TS

MPEG2_SD_25
MPEG2_SP_25

MPEG1_L2

MPEG1_L2_MPS
AC3

EAC3

video/mpeg or video/mp2t

TTS

MPEG2_SD_25
MPEG2_SP_25

MPEG1_L2

MPEG1_L2_MPS
AC3

EAC3

video/vnd.dIna.mpeg-tts

Table 1 A/V Media Formatsfor 25Hz video system

Copyright 2010 © Open IPTV Forum e.V.
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For A/V content in 30Hz systems the following A/\edhia format combinations are defined:

System Format | Video Format | Audio Format Mime Type
TS AVC_HD_30 | HEAAC video/mpeg or video/mp2t
AVC_SD_30 HEAAC2
AVC _SP 30 | HEAAC_MPS
AC3
EAC3
DTS
TTS AVC_HD_30 HEAAC video/vnd.dIna.mpeg-tts
AVC_SD_30 HEAAC2
AVC_SP_30 HEAAC_MPS
AC3
EAC3
DTS
MP4 AVC HD 30 | HEAAC video/mp4
AVC_SD_30 HEAAC2
AVC_SP_30 HEAAC_MPS
AC3
EAC3
DTS

Table2 A/V Media Formats for 30Hz video system

For protected A/V contents, the following protecf¥ media format combinations are defined:

System Format | Protection Format | Video format Audio format Mime Type
TS BBTS (a combination of video format and video/mpeg or video/mp2t
PE audio format used for TS system, ps
defined by Table 1 and Table 2)
TTS BBTS (a combination of video format and video/vnd.dlna.mpeg-tts
PE audio format used for TTS system,
as defined by Table 1 and Table 2)
MP4 PDCF (a combination of video format and video/mp4
MIPMP audio format used for MP4 system,
as defined by Table 1 and Table 2)
DCF (a combination of video format angdapplication/vnd.oma.drm.dgf
audio format used for MP4 system,
as defined by Table 1 and Table 2)

Table 3 Protected A/V media formats

The following audio media formats are defined & independent of the video system:

Audio Format Mime Type
MPEG1_L3 audio/mpeg

HEAAC audio/mp4

WAV audio/x-wav

DTS audio/vnd.dts

AMR audio/amr

AMR-WB audio/amr-wb
AMR-WB+ audio/amr-wb+
HEAAC2 audio/aacp

Table 4 Pure audio media for mats
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The following graphics formats are defined for wesag specified in section 9:

I mage For mat Mime Type
JPEG image/jpeg

GIF image/gif

PNG image/png

Table 5 Graphics media formats

The following video media formats are defined fateo telephony services:

Video Format Mime Type
H263 video/H263
video/H263-1998
video/H263-2000
MP4V video/MP4V-ES
AVC_VDC video/H264

Table 6 A/V Media Formatsfor video telephony

The following audio media formats are defined fariddw-Band voice telephony services:

Audio Format Mime Type

G711 audio/PCMA
audio/PCMU

AMR audio/AMR

G729A audio/G729

Table 7 A/V Media Formatsfor voice telephony (Narrow-Band)

The following audio media formats are defined foidé/Band voice telephony services:

Audio Format Mime Type
G722 audio/G722
AMRWB audio/AMR-WB
G7291 audio/G7291

Table 8 A/V Media Formats for voicetelephony (Wide-Band)

The following audio media formats are defined fop&r-Wideband voice and video telephony services

Audio Format Mime Type

audio/mpeg4-generic

AACLD
AACELD audio/mpeg4-generic
G719 audio/G719

Table 9 Audio Formatsfor voice and video telephony (Super-Wideband)

The following text format is defined for subtitlpsovided to Mobile Terminals:

Subtitle For mat

Mime Type

3GPP-TT

video/3gpp-tt

Table 10 Subtitle Format for A/V servicesto Mobile Terminals
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4 Systems Layer

At the systems layer, two formats for the carriaf@/V content are defined, namely MPEG-2 Transi@iream and
MP4 File Format.

A/V content protection is performed at the systéayer, as defined in [CSP]. The present voluméefdpecification
describes the protected formats in relation tatdte set of media format definitions.

4.1 MPEG-2 Transport Stream

The carriage of A/V content and related informatfery. subtitles) in an MPEG-2 transport stream SHBe in
compliance with [TS101154] clause 4, with the faling additional constraints:

e Only a single program SHALL be contained in theg@ort stream. The transport stream SHALL contaig o
one Program Map Table (PMT).

e The “TS Optional-SI” profile of PSI/SI carriage, dsfined in [TS102034] SHALL be applied, i.e. th@@am
Association Table (PAT) and Program Map Table (PME) REQUIRED, and DVB-SI [EN300468] is
OPTIONAL. However, the carriage of EIT for the asated content is RECOMMENDED, as specified in
section 4.1.3 of Volume 3 [META] of the presentaifieation.

e The transport stream MAY contain EIT as specifiedection 4.1.3 of Volume 3 [META].

e The transport stream MAY contain MPEG-2 encodetl &¢ defined in section 5.3 of [TS102809]. This
SHALL be supported as defined in [DAE] and below:

0 The application type used for DAE applicationségcton 5.2.2 of [TS102809] SHALL be 0x0011 (to
signal “OIPF DAE").

o If the optionaldat a_broadcast _i d_descri pt or is used for carousels carrying DAE applicatiorentthe
value to be used for thiat a_br oadcast _i d field of SHALL be 0x0150 (to signal “OIPF Object
Carousel”).

0 A maximum of one sub-table (i.e. using only one P3Ignalling DAE applications shall be transmitted
per service.

o All sections of the AIT sub-table for DAE applicatis shall be transmitted at least once every second

* The transport stream MAY contain DAE applicatioremsmitted using the DSM-CC object carrousel amddf
in section 7.1 of [TS102809].

*  The transport stream MAY contain “do-it-now” DSM-G@eam events as defined by section 8.1 of
[TS102809].

e The maximum streaming bitrate for a transport strearrying SD content SHALL NOT exceed 8.0 Mbit/s.
e The maximum streaming bitrate for a transport strearrying HD content SHALL NOT exceed 24.0 Mbit/s.

e Transport streams MAY contain media zone informmafmone map), possibly including navigation coriatsa
using the signalling mechanisms specified in [MRMZ]. Rules about the handling of Marlin media zone
information by the OITF, for both unprotected amdtpcted content, are contained in section 6 oH[CSote:
this means an MPEG-2 transport stream may contBiMA descriptor in PMT and one or more
private_sections in the stream, with PID as sighaieDMZ descriptor, and containing zone map infation
(i.e., navigation constraints), all according toRMDMZ] section 7.2.

The preceding specification of the MPEG-2 transptrdam format is referred to as the TS systenes fmymat.

An additional variant of the TS format is definedmely the time-stamped MPEG-2 transport streardefised in
[DLNAMEDIA] section 9.2.25, applied to the TS syste layer format.

The time-stamped MPEG-2 transport stream formagfesred to as the TTS systems layer format.

The methods to protect (encrypt) MPEG-2 transptogasns are specified in Volume 7 [CSP] of the pnespecification.
Volume 7 specifies two approaches for content amdice protection, namely the terminal-centric aeh and the
gateway-centric approach.
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For the terminal-centric approach and for the ougfiuhe CSP gateway in the gateway-centric apgrothe protected
MPEG-2 transport stream SHALL comply with protentgystem signalling as specified in [MPEG2TS] andiYWuse
the Conditional Access Table (CAT) as defined timer€his protected format is referred to generica PF.

For the gateway-centric approach, the input streathe CSP gateway is not specified, except ircése of the Cl+
gateway-centric approach, where the input streamil$Homply with the PF format. PF applies to botle fTS and
TTS systems layer formats.

The protected MPEG-2 transport stream format ferténminal-centric approach is further defined\VtRL BBTS] and
is referred to as BBTS. BBTS applies to both theahi8 TTS systems layer formats.

The OITF SHALL support the application signallingdain-band delivery of DAE applications via thedRannel, as
defined above. In environments where the broaddwsinel is based on DVB network technologies aed 8/B-Sl as
specified in [EN300468], the OITF SHALL also suppitre application signalling and in-band delivef\DAE
applications via the broadcast channel.

4.2 MP4 File Format

The carriage of A/V content and related informatjery. subtitles) in file-based formats (systemygidormat: MP4)
SHALL use the MP4 File Format [MP4FF] and ISO B&dia File Format [ISOFF] standards with the caaists
defined in section 9.3.29 of [DLNAMEDIA], exceptrf@.3.29.3 and 9.3.29.10. This is the preferredhédrfor MP4-
based unprotected content. Moreover, the folloveidditional constraints apply:

e Thelargesize defined in 4.2 of [ISOFF] SHALL NOT be used. Ndhat larger MP4 files are still able to be
generated and used in IPTV services by means ofenfiagments.

e Thestco box defined in 8.19 of [ISOFF] SHALL be used. tleeco64 box defined in 8.19 of [ISOFF] SHALL
NOT be used.

For services that allow the real-time playback @fvdloaded content before the download has been leteap(e.g.
Progressive Download), the following additional swaints apply:

*  Themoov andmoof boxes SHALL be used according to section 9.3.26fJOLNAMEDIA].
* Use of thepdin box, defined in 8.43 of [ISOFF], is RECOMMENDED.

In addition, carriage of H.264/AVC content in thé>MIsystems layer SHALL be conformant to the AV@ Hbrmat
standard [AVCFF].

MP4 files MAY contain media zone information (zamap), possibly including navigation constraintsngshe
signalling mechanisms specified in [MRL DMZ]. Rulgisout the handling of Marlin media zone informatixy the
OITF, for both unprotected and protected contamt,cantained in section 6 of [CSP]. Note: this nzeam MP4 file may
contain one or more mDMZ boxes containing zonematars and zone properties (i.e., navigation caimg)
according to [MRL DMZ] section 7.1,

The methods to protect (encrypt) MP4-based filenfais are specified in [CSP]. Three protection néshare specified
and they are allocated the protection format lahslfllows:

« OMA PDCF [OMARLIN] is referred to as PDCF,
¢ OMA DCF [OMARLIN] is referred to as DCF,
e Marlin IP MP [MRL FF] format is referred to as MIFM
The storage of AC-3 and Enhanced AC-3 contentérMPP4 file format shall be conformant to Annex HAE3].

For services that allow the real-time playback mitpcted downloaded content before the downloadbas completed
(e.g. Progressive Download), the following additiboonstraints apply for PDCF and MIPMP:

e Themoov andmoof boxes SHALL be used according to section 9.3.26fJOLNAMEDIA].
e Use of thepdin box, defined in 8.43 of [ISOFF], is RECOMMENDED.
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4.3 Service Usage

Scheduled Content services SHALL use either thermBe TTS systems layer format.

Unicast CoD services using the Direct UDP or RTPRUEansport protocols SHALL use either the TS erTi' S
systems layer format.

Unicast CoD services using the HTTP transport matS8HALL use either the TS, the TTS, or the MPdtegns layer
format.

Download CoD services SHALL use either the TS, &, or the MP4 systems layer format.

Voice and video telephony services using the RTRFUWRnsport protocol do not require any specifetems layer
format. These are summarised in Table 11.

Service Transport protocol Systems layer for mat

Scheduled content Direct UDP or RTP/UDP TS, TTS

Streamed CoD Direct UDP or RTP/UDP TS, TTS
Streamed CoD HTTP TS, TTS, MP4
Download CoD HTTP TS, TTS, MP4

Table 11 Systemslayer formatsfor content services
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5 Video

The specification of video formats and codec pesfis based upon the DVB A/V codec usage spedditébr
applications based on MPEG-2 transport streamsQTI$34]. The present specification further profiles DVB
specification by mandating certain codec choices\agieo formats.

H.264/AVC [H264] (video format label: AVC) is thegferred video codec for both standard definitiad high
definition content and is the mandatory video confermat. Decoding support for AVC is a mandatorypimum OITF
capability with regard to A/V media formats.

MPEG-2 video [H262] (video format label: MPEG2) MAY used when appropriate, for example when legacy
equipment or content in that format has alreadylsployed, or due to regulatory or contractuakwmerations.

H.264/AVC [H264] (video format label: AVC_VDC), MRE4 Part 2 Visual [MP4V] (video format label: MP4¥%ihd
H.263 [H263] (video format label: H263) MAY be uskx video telephony services. If video telephoayices are
supported on the OITF, encoding and decoding 0681(2ideo format label H263) SHALL be supported andoding
and decoding of H.264 (video format label AVC_VDERECOMMENDED.

5.1 Formats

Four profiles of video content are defined and dbed in the following sub-sections:
e High Definition (HD),
e Standard Definition (SD),
e Video Telephony,

¢ Sub-Picture.

Additionally, Video formats for A/V content providg¢o Mobile Terminals are defined.

5.1.1 High Definition Profile
5.1.1.1 H.264/AVC

H.264/AVC HD video content SHALL comply with [TS1034] clauses 5.5 and 5.7.

This format corresponds to video format label AVD K25 in 25Hz systems, and AVC_HD_30 in 30Hz systems
5.1.1.2 MPEG-2

MPEG-2 HD video content in 25Hz systems SHALL coyplth [TS101154] clause 5.2 with the following eptions:

e The 2.21:1 Aspect Ratio SHALL NOT be used.

This format corresponds to video format label MPEBR_25.
MPEG-2 HD video content in 30Hz systems SHALL coynplth [TS101154] clause 5.4 with the following egtions:

e The 2.21:1 Aspect Ratio SHALL NOT be used.

This format corresponds to video format label MPEBR_30.

5.1.2 Standard Definition Profile

5.1.2.1 H.264/AVC
H.264/AVC SD video content SHALL comply with [TS1084] clauses 5.5 and 5.6.

This format corresponds to video format label AVO_85 in 25Hz systems, and AVC_SD_30 in 30Hz systems
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5.1.2.2 MPEG-2
MPEG-2 SD video content in 25Hz systems SHALL compith [TS101154] clause 5.1 with the following extions:

e The 2.21:1 Aspect Ratio SHALL NOT be used.

This format corresponds to video format label MPESR 25.

MPEG-2 SD video content in 30Hz systems SHALL compith [TS101154] clause 5.3 with the following extions:
e The 2.21:1 Aspect Ratio SHALL NOT be used.

This format corresponds to video format label MPESR 30.

5.1.3 Video Telephony Profile
5.1.3.1 H.264/AVC

H.264/AVC video content SHALL comply with [TS1261lelause 5.2.2.

This format corresponds to video format label AVO.

5.1.3.2 MPEG-4 Part-2 Visual

MPEG-4 Part-2 Visual video content SHALL comply vfTS126114] clause 5.2.2.

This format corresponds to video format label MP4V.

5.1.3.3 H.263

H.263 video content SHALL comply with [TS12611440ke 5.2.2.
This format corresponds to video format label H263.

5.1.4 Sub-Picture Profile

The following table list the supported coding pae#ens for sub-picture video

Horizontal Vertical Scan Frame Rate (fps) Aspect System
Resolution | Resolution Type Ratio
(pixels) (lines)

192 192 p 23.976, 24,59.94 16:9 30HEz
192 144 p 23.976, 24, 59.94 16:9 30Hz
128 96 p 23.976, 24, 59.94 16:9 30Hz
192 192 p 29.97 16:9, 4:3 30Hz
192 144 p 29.97 16:9, 4:3 30Hz
128 96 p 29.97 16:9, 4:3 30Hz
192 192 p 25 16:9, 4:3 25Hz
192 144 p 25 16:9, 4:3 25Hz
128 96 p 25 16:9, 4:3 25Hz
192 192 p 50 16:9 25Hz
192 144 p 50 16:9 25Hz
128 96 p 50 16:9 25Hz

Table 12 Sub-Picture formats
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5.1.4.1 H.264/AVC

The IPTV solution SHALL utilize the following enced video media profile for content used in SubiR&Estreams.
* H.264/AVC Main Profile @ Level 1.3

This format corresponds to video format label AV@_85 in 25Hz systems, and AVC_SP_30 in 30Hz systems

5.1.4.2 MPEG-2

The MPEG-2 Main Profile @ Low Level as defined iRp2] shall be used for Sub-Picture video strearhs. DVB
codec toolbox [TS101154] does not provide constsaapplicable to Sub-Picture formats.

This format corresponds to video format label MPESR_25 in 25Hz systems, and MPEG2_SP_30 in 30Herags

5.1.5 Video formats for A/V content provided to Mobile Terminals

5.1.5.1 H.263
H.263 video content SHALL comply with [3GPPTS26234ttion 7.4.

5.1.5.2 H.264/AVC
H.264/AVC video content SHALL comply with [3GPPTSZ%4] section 7.4.

5.1.5.3 MPEG-4 Part-2 Visual

MPEG-4 Part-2 Visual video content SHALL comply w[BGPPTS26234] section 7.4.

5.1.6 H.264/AVC GOP Structure

All AVC format content provided in IPTV services 8HL conform to the following constraints in GOP wtture:

« dlice typevalue SHALL be setto 5 (P slice), 6 (B slice)7afl slice). All slices in the same picture SHALE b
of the same type.

e | picture: A picture withslice_type=7 ordlice _type=2 for all the slices composing that picture or Ipieture
e P picture: A picture witlslice_type=5 ordlice type=0 for all the slices composing that picture.

e B picture: A picture wittslice type=6 ordlice type=1 for all the slices composing that picture.

« Decoding order among | or P pictures SHALL be kagheir display order.

e P picture SHALL NOT refer to B pictures.

« Complementary reference field pair that includ@sfiéld SHALL NOT include B field.

« Reference B picture SHALL refer to the following.

o | or P frames or complementary reference fieldgafrl or P pictures that immediately precedessfod
in display order.

* Non-reference B picture SHALL refer to the followgin

o | or P frames or complementary reference fieldgairl or P pictures that immediately precedessfod
in display order.

o Areference B frame or a complementary refererald foair of reference B pictures that immediately
precedes/follows in display order and is presetwden “picl” and “pic2” in display order. Here, tdi
is immediately preceding | or P picture and “pie Tmmediately following | or P picture.
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5.2 Service Usage

The video formats specified in the Standard De6iniProfile and in the High Definition Profile aa@plicable to A/V
content provided within any of the Release 2 IPEwWies. The video formats for A/V content providedMobile
Terminals are applicable to any of the ReleaseT¥IBervices. The video formats specified in theadidrelephony
Profile are applicable to content provided withiid&b Telephony services. The video formats spetifiehe
Sub-Picture Profile are applicable for use withtiie-in-Picture function.
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6 Subtitles

This section defines the formats of subtitle stredmn the purpose of providing alternative languagktitles and closed
captions for A/V services. The decision on the aise format of subtitle streams is made by the serprovider or
content provider. Subtitle content MAY be provideith any IPTV service.

6.1 Formats

If an IPTV service using subtitles is provided thabile Terminal, the Timed Text [3GPPTS26245] fatr8HALL be
used. This format corresponds to video format |8iGPP-TT.

If an IPTV service using subtitles is provided tteaninal different from a Mobile Terminal, eithefrthe following
subtitle formats SHALL be used in an IPTV service:

« Based on DVB subtitles [DVBSUBT] and EBU TeleteRMBTTXT].
+ Based on CEA-708-C [CEACC].

If other subtitle formats are used, e.g. for madgecific or regulatory reasons, their usage isidatthe scope of the
present specification

6.2 Service Usage
Subtitle streams within an IPTV service MAY be u$edthe provision of:

«  Subtitles for foreign-language content,
» Closed captions for enhanced accessibility,

* Any other purpose where such streams form partsefreice offering.
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7 Teletext

This section defines the formats of teletext fa plurpose of providing an information service tbgetwith the
A/V stream. Teletext is a legacy sub-service ofegicthed Content Services utilised in some parth@Buropean
market.

Teletext information MAY be supported by the ScheduContent Service.

It is expected that in the future such informatenvices will be provided by the Declarative Apgtion Environment
[DAE].

7.1 Formats

Teletext information SHALL be based on EBU Telet@¥¢BTTXT].

7.2 Service Usage

The Scheduled Content service MAY include teletefdrmation.

Teletext information SHALL NOT be provided with dent delivered by the Content on Demand services.
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8 Audio

The specification of audio formats and codec pesfis based upon the DVB A/V codec usage spedditébr
applications based on MPEG-2 transport streamsQTI$34]. The present specification further profiles DVB
specification by mandating certain codec choicesardio formats.

MPEG-4 AAC or HE-AAC [AAC] (audio format label: HEAC) is the preferred audio codec for A/V contend &nthe
mandatory audio content format. Decoding supporHiB-AAC is a mandatory minimum OITF capability tvitegard to
AV media formats.

MPEG 4 HE-AAC v2 [AAC] (audio format label: HEAACNIAY be used when appropriate, as designated bigsys
requirements.

MPEG-1 Audio Layer Il [MPEG1] (audio format lab&tPEG1_L2) or AC-3 (Dolby Digital) [AC3] (audio forat label:
AC3) MAY be used when appropriate, for example wiegracy equipment or content in that format hasaaly been
deployed, or due to regulatory or contractual adersitions.

DTS [DTS] (audio format label: DTS) MAY be used whappropriate, as designated by systems requiresment

Enhanced AC-3 (Dolby Digital Plus) [AC3] (audio foat label: EAC3) MAY be used when appropriate, @esghated
by systems requirements.

MPEG Surround [MPS] (audio format label: MPS) mayused in combination with MPEG-4 AAC or HE-AAC or
MPEG-1 Layer Il. This combination implements scéigbfrom a stereo (or mono) core bitstream to tiollannel and
will thus play at least in stereo (or mono) on MREBAC-only (respectively MPEG-4 HE AAC or MPEG-Hhyer II)
decoding devices.

AMR [3GPPAMR] (audio format label: AMR) and AMR-WBGPPAMRWAB] (audio format label: AMR-WB) MAY
be used for A/V content provided to a Mobile TeratirEnhanced aacPlus [3GPPAAC+] (audio format [aHEIAAC?2)
and Extended AMR-WB [3GPPAMRWB+] (audio format labEVMR-WB+) MAY be used for A/V content provided to
a Mobile Terminal.

For audio-only services, the MPEG-1 Audio Layer(MP3) codec [MPEG1] MAY also be used.

Profiles of audio are also used to provide audilolifications and audio clips within the DeclaratfDAE] and
Procedural Application Environments [PAE], as sfiediin section 8.2.1.

For voice telephony services the following audiadiagormats MAY be used:

 G.711[ITUTG711] (audio format label: G711) MAY hbised for narrow-band voice telephony.

* AMR [3GPPAMR] (audio format label: AMR) MAY be usddr narrow-band voice telephony.

e G.729.A[ITUTG729] Annex A (audio format label: GIR) MAY be used for narrow-band voice telephony.
e G722 [ITUTG722] (audio format label: G722) MAY bsead for wide-band voice telephony.

e AMR-WB/G.722.2 [3GPPAMRWAB] (audio format label: AMRB) MAY be used for wide-band voice
telephony.

e G.729.1 [ITUTG729-1] (audio format label: G7291) MAe used for wide-band voice telephony.

e MPEG-4 AAC LD [AAC] (audio format label: AACLD) MAYbe used for super-wideband voice and video
telephony.

« MPEG-4 AAC ELD [AAC] (audio format label: AACELD) MY be used for super-wideband voice and video
telephony.

e  G.719[ITUTG719] (audio format label: G719) MAY hieed for super-wideband voice and video telephony

If voice telephony services are supported on thEFQéncoding and decoding of G.711 and AMR for oarband and
G.722 and AMR-WB/G722.2 for wide-band SHALL be sappd.
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8.1 Formats
8.1.1 HE-AAC and AAC

* AAC, HE-AAC and HE-AAC v2 audio coding SHALL be atcordance with [AAC], which contains the audio
object types AAC LC, SBR and PS. Its use is coimgtchaccording to [TS101154] clause 6.4.

AAC and HE-AAC format corresponds to the audio fatdabel HEAAC.
HE_AAC v2 format corresponds to the audio formaeldHEAAC?2.

8.1.1.1 A/V content
HEAAC format audio for A/V content SHALL utilise Mel 4 encoding as specified in [AAC].

If used in combination with MPEG Surround, HE AA@rhat audio for A/V content SHALL utilise Level 2eoding or
Level 4 encoding as specified in [AAC].

8.1.1.2 Audio clips

HEAAC format audio for audible notifications anddémiclip content SHALL utilise Level 2 encoding gigecified in
[AAC], consisting of a sequence of single of muipudio frames whereby an audio frame consist\d DTS header
and an audio frame data pair.

8.1.1.3 HE-AAC metadata
HEAAC format audio MAY contain metadata as spedifie [AAC] or [TS101154], specifically:

« Dynamic Range Control parameters as defined in [Pge€Ction 4.5.2.7 or [TS101154] section 6.4.3 and
Annex C.5

e Down-mix parameters as defined in [AAC] section.#.8.2 or [TS101154] Annex C.5.
The Dynamic Range Control metadata SHALL be udqateisent in the encoded audio data.

For stereo output of 5.1 surround audio streanesgtiwn-mix parameters SHALL be used, if presetihéencoded
audio data.

8.1.2 AC-3

AC-3 audio coding SHALL be compliant with [AC3], mstrained according to [TS101154] clause 6.2, thith
following additional constraints:

e AC-3 audio streams shall be encoded at a sammefat8 kHz

This format corresponds to the audio format lab8BA

8.1.3 Enhanced AC-3

Enhanced AC-3 audio coding SHALL be compliant WaIC3], constrained according to [TS101154] claus® @ith
the following additional constraints:

e Enhanced AC-3 audio streams shall be encodedaanpls rate of 48 kHz

This format corresponds to the audio format lab®CB

8.1.4 MPEG-1 Layer I
MPEG-1 Layer Il audio coding SHALL be compliant wfiMPEG1] constrained according to [TS101154] ota6sl.

This format corresponds to the audio format labBIENG1 | 2.
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8.1.5 MPEG-1 Layer lll

MPEG-1 Layer Il audio coding SHALL only be used fudio only services. It SHALL NOT be used in agmjtion
with a video stream to form an A/V service.

MPEG-1 Layer Ill encoding SHALL be compliant witMPEG1], constrained according to [DLNAMEDIA]. Eithef
the MP3 and MP3X profiles from [DLNAMEDIA] MAY besed.

This format corresponds to the audio format labBIENG1 1 3.

8.1.6 WAVE

Wave format (Audio Format: WAV) audio coding MAY lbsed for audible naotifications and audio clipshivitthe
Declarative Application Environment [DAE]. The folking characteristics SHALL be supported by the RIT

Sampling Frequency: From 12 kHz up to 16 kHz

Codec(s): Uncompressed (PCM), ADPCM
Quantisation Bit Rate: 16 bits
Channels: From mono up to 5.1 channels

This format corresponds to the audio format lab&\WV

8.1.7 DTS
DTS format (Audio Format :DTS) audio coding shaldompliant with [DTS] with the following constrain

e Core Audio Sampling Frequency: 48 kHz (SFREQ = 13)
¢ Channels: Mono (AMODE = 0), Stereo (AMODE = 2 or8)1 (AMODE = 9)
¢ Transmission Bit Rate (maximum) = 1536 kbps

¢ Frame Duration (samples per channel) = 512 (NBLKIS ) 1024(NBLKS = 31) or 2048 (NBLKS = 63) or
4096 (NBLKS =127)

¢ Embedded Down Mix Enable = FALSE (MIX = 0)
¢ Embedded Dynamic range Flag = FALSE (DYNF = 0)
« Embedded Time Stamp Flag = FALSE (TIMEF = 0)

8.1.8 MPEG Surround

MPEG Surround SHALL be compliant with [MPS] and SHAbe used in combination with MPEG-4 AAC or HE AAC
constrained according to Ch. 8.1.1 or in combimatigth MPEG-1 Layer Il constrained according totget8.1.4. Its
use is further constrained according to [TS101XHjse 6.1 and clause 6.4. and the following:

«  Sampling frequency

0 Encoding: For audio encoded using MPEG Surround, the sampiaggiency of the MPEG Surround
data SHALL be equal to the sampling frequency efdbre audio stream.

The combination of MPEG Surround and MPEG-4 AACH&-AAC corresponds to the audio format label
HEAAC_MPS.

The combination of MPEG Surround and MPEG-1 Layeoiresponds to the audio format label MPEG1_L2 SMP

8.1.9 Audio Formats for voice telephony

G.711 audio coding SHALL be compliant with [ITUTGIlaccording to [TS181005] clause 6.2; this format
corresponds to the audio format label G711.

AMR audio coding SHALL be compliant with [3GPPAMRtcording to [TS126114] clause 5.2.1 and [TS181005]
clause 6.2; this format corresponds to the audimd label AMR.
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G.729 audio coding SHALL be compliant with [ITUTG2according to [TS181005] clause 6.2; this format
corresponds to the audio format label G729A.

G.722 audio coding SHALL be compliant with [ITUTGZ2according to [TS181005] clause 6.3.2; this farma
corresponds to the audio format label G722.

AMR-WB/G.722.2 audio coding SHALL be compliant wiBGPPAMRWB] according to [TS181005] clause 6.3tis
format corresponds to the audio format label AMRWB.

G.729.1 audio coding SHALL be compliant with [ITUT@3-1] according to [TS181005] clause 6.3.2; thizrfat
corresponds to the audio format label G7291.

G.719 audio coding SHALL be compliant with [ITUTG1this format corresponds to the audio formaelab719.

8.1.9.1 MPEG-4 AAC LD and ELD

MPEG-4 AAC LD audio coding SHALL be compliant withe Low Delay AAC Profile as defined in clause 2.5.of
[AAC] (profile-level-id=52 as defined in clause 1254, table 1.4 of [AAC]); this format corresportdshe audio format
label AACLD.

MPEG-4 AAC ELD audio coding SHALL be compliant wi#AC Enhanced Low Delay as defined in clause 1.5.1,
Table 1.1 of [AAC] and described in clause 1.5372f [AAC] (audio object type = “ER AAC ELD”, obgt type
ID = 39); this format corresponds to the audio fattabel AACELD.

8.1.10 Audio Formats for services to Mobile Terminals
For A/V content provided to a Mobile Terminal, Tlelowing applies:

« AMR content SHALL be compliant with [3GPPAMR]. Thisrmat corresponds to label AMR.
«  AMR-WB content SHALL be compliant with [3GPPAMRWRBThis format corresponds to label AMR-WB.

e Enhanced aacPlus content SHALL be compliant wibHBAAC+]. This format corresponds to label
HEAAC?2.

 Extended AMR-WB SHALL be compliant with [3GPPAMRWB- his format corresponds to label
AMR-WB+.

8.2 Platform Usage
8.2.1 Audible Notifications and Audio Clips

IPTV Service Providers MAY utilize the following dio formats for audible notifications and audigsliwithin either
declarative or procedural applications used to idlgervices, as specified in [DAE] and [PAE]:
« AAC formatted files with a maximum file size of H#B identified with the MIME type “audio/mp4”,

WAV formatted files with a maximum file size of 5KB identified with the MIME type “audio/x-wav” (DAE
only),

« MPEG1_L3 formatted files identified with the MIMEge “audio/mpeg” (PAE only).
8.2.2 Audio Description

If audio description is provided for the servideen the method to provide Audio Description SHALg dither the
provision of a pre-mixed combination of audio dgstwn and the main audio as a suitably signallédAAC stream or
according to Annex E of [TS101154]. In either casther the HE-AAC, MPEG-1 Audio Layer Il or EnhaacE-AC3
audio codec MAY be used (the latter two codecs artign supported).

However, if the optional MPEG-1 Audio Layer Il cadis supported, then the method for Audio Desaiptiefined in
Annex E of [TS101154] MAY be applied.

If the service platform requires the deploymen&ioy other of the optional audio codec for A/V seeg, then that
optional codec MAY also be used to provide audiscdigtion as a pre-mixed combination of audio desion and the
main audio as a suitably signalled stream.
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8.2.3 Clean Audio

Clean Audio is a supplementary audio service thataces the listening experience for the hearinmpirad. If Clean
Audio is provided for the IPTV service then it SHAbe provided as specified in [TS101154] Annex E.4.

8.2.4 Audio output Interfaces
For stereo output interfaces, 5.1 surround audeasts SHALL be down-mixed to stereo.
For digital outputs (e.g. S/PDIF or HDMI) one oétfollowing conversions MAY be used:

e Conversion of the received Enhanced AC-3 audi@astseto AC-3 [AC3]

e Transcoding of the received HEAAC, HEAAC_MPS or MPE L2_MPS audio streams to the AC3 [AC3] or
DTS [DTS] formats

« Decoding of the received DTS, HEAAC, HEAAC_MPS oPEG1_L2_ MPS audio streams and output of PCM
multi-channel over HDMI
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9 Still Pictures and Graphics

9.1 Formats

Still pictures and graphics content are used willath the Declarative (DAE) and the Procedural Aqgtion
Environments (PAE).

The usage of still pictures and graphics formatkiwideclarative applications is specified in [DAEhe formats
adopted in the DAE are defined in [CEA2014].

The usage of still pictures and graphics formatkiwiprocedural applications is specified in [DAEhe formats
adopted in the PAE are defined in [GEM].

The present volume just notes the labels appligdeaised formats — JPEG [JFIF], GIF [GIF] and ARNG].

9.1.1 JPEG

This format corresponds to the graphics formatlldBP&G.

The mime type of “image/jpeg” SHALL be used for qdiant JPEG images.
9.1.2 GIF

This format corresponds to the graphics formatlI&iE.

The mime type of “image/qgif” SHALL be used for coliapmt GIF images.
9.1.3 PNG

This format corresponds to the graphics formatl|@G.

The mime type of “image/png” SHALL be used for cdiapt PNG images.
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