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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

The 3GPP transparent end-to-end packet-switched streaming service (PSS) specification consists of six 3GPP TSs: 3GPP TS 22.233 [1], 3GPP TS 26.233 [2], 3GPP TS 26.234 [3], 3GPP TS 26.245 [4], 3GPP TS 26.246 [5] and the present document.

The TS 22.233 contains the service requirements for the PSS. The TS 26.233 provides an overview of the PSS. The TS 26.234 provides the details of protocol and codecs used by the PSS. The TS 26.245 defines the Timed text format used by the PSS. The TS 26.246 defines the 3GPP SMIL language profile. The present document defines the 3GPP file format (3GP) used by the PPS and MMS services.

The TS 26.244 (present document), TS 26.245 and TS 26.246 start with Release 6. Earlier releases of the 3GPP file format, the Timed text format and the 3GPP SMIL language profile can be found in TS 26.234.

Introduction

A file format contains data in a structured way. The 3GPP file format can contain timing, structure and media data for multimedia streams. It is used by MMS and PSS for timed visual and aural multimedia.

1
Scope

The present document defines the 3GPP file format (3GP) as an instance of the ISO base media file format. The definition addresses 3GPP specific features such as codec registration and conformance within the MMS and PSS services.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TS 22.233: "Transparent End-to-End Packet-switched Streaming Service; Stage 1".

[2]
3GPP TS 26.233: "Transparent end-to-end packet switched streaming service (PSS); General description".

[3]
3GPP TS 26.234: "Transparent end-to-end packet switched streaming service (PSS); Protocols and codecs".

[4]
3GPP TS 26.245: "Transparent end-to-end packet switched streaming service (PSS); Timed text format".

[5]
3GPP TS 26.246: "Transparent end-to-end packet switched streaming service (PSS); 3GPP SMIL Language Profile".

[6]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[7]
ISO/IEC 14496-12:2003 | 15444-12:2003: "Information technology – Coding of audio-visual objects – Part 12: ISO base media file format" | "Information technology – JPEG 2000 image coding system – Part 12: ISO base media file format".

[8]
3GPP TS 26.140: "Multimedia Messaging Service (MMS); Media formats and codecs".

[9]
ITU-T Recommendation H.263 (1998): "Video coding for low bit rate communication".

[10]
ISO/IEC 14496-2:2001: "Information technology – Coding of audio-visual objects – Part 2: Visual".

[11]
3GPP TS 26.071: "Mandatory Speech CODEC speech processing functions; AMR Speech CODEC; General description".

[12]
3GPP TS 26.171: "AMR Wideband Speech Codec; General Description".

[13]
ISO/IEC 14496-3:2001: "Information technology – Coding of audio-visual objects – Part 3: Audio".

[14]
ISO/IEC 14496-14:2003: "Information technology – Coding of audio-visual objects – Part 14: MP4 file format".

[15]
IETF RFC 3267: "Real-Time Transport Protocol (RTP) Payload Format and File Storage Format for the Adaptive Multi-Rate (AMR) Adaptive Multi-Rate Wideband (AMR-WB) Audio Codecs", Sjoberg J. et al., June 2002.

[16]
3GPP TS 26.101: "Mandatory Speech Codec speech processing functions; Adaptive Multi-Rate (AMR) speech codec frame structure".

[17]
3GPP TS 26.201: "Speech Codec speech processing functions; AMR Wideband Speech Codec; Frame Structure".

[18]
ITU-T Recommendation H.263 – Annex X (2001): "Annex X: Profiles and levels definition".

[19]
IETF RFC 3711: "The Secure Real-time Transport Protocol", Baugher M. et al., Feb 2004.

[20]
ISO/IEC 14496-15: "Information technology – Coding of audio-visual objects – Part 15: Advanced Video Coding (AVC) file format".

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply:

continuous media: media with an inherent notion of time. In the present document speech, audio, video and timed text

discrete media: media that itself does not contain an element of time. In the present document all media not defined as continuous media

PSS client: client for the 3GPP packet switched streaming service based on the IETF RTSP/SDP and/or HTTP standards, with possible additional 3GPP requirements according to [3]

PSS server: server for the 3GPP packet switched streaming service based on the IETF RTSP/SDP and/or HTTP standards, with possible additional 3GPP requirements according to [3]

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [6] and the following apply.

3GP
3GPP file format

AAC
Advanced Audio Coding

BIFS
Binary Format for Scenes

ITU-T
International Telecommunications Union – Telecommunications

MIME
Multipurpose Internet Mail Extensions

MMS
Multimedia Messaging Service

MP4
MPEG-4 file format

PSS
Packet-switched Streaming Service

RTP
Real-time Transport Protocol

RTSP
Real-Time Streaming Protocol

SDP
Session Description Protocol

SRTP
Secure Real-time Transport Protocol
4
Overview

The 3GPP file format (3GP) is defined in this specification as an instance of  the ISO base media file format [7]. It is mandated in [8] to be used for continuous media along the entire delivery chain envisaged by the MMS, independent on whether the final delivery is done by streaming or download, thus enhancing interoperability.

In particular, the following stages are considered:

-
upload from the originating terminal to the MMS proxy;

-
file exchange between MMS servers;

-
transfer of the media content to the receiving terminal, either by file download or by streaming. In the first case the self-contained file is transferred, whereas in the second case the content is extracted from the file and streamed according to open payload formats. In this case, no trace of the file format remains in the content that goes on the wire/in the air.

For the PSS, the 3GPP file format is mandated in [3] to be used for timed text and it should be supported by PSS servers; 3GP files with streaming-server extensions should be used for storage in streaming servers and the "hint track" mechanism should be used for the preparation for streaming.

5
Conformance

5.1
General

The 3GPP file format is structurally based on the ISO base media file format defined in [7]. However, the conformance statement for 3GP files is defined here by addressing constraints and extensions to the ISO base media file format, registration of codecs, file identification (file extension, brand identifier and MIME type) and profiles. If a 3GP file contains codecs or functionalities not conforming to this specification they may be ignored, i.e. a 3GP compliant file parser may ignore non-compliant boxes.

5.2
Definition

5.2.1
Limitations to the ISO base media file format

The following limitation to the ISO base media file format [7] shall apply to a 3GP file:

-
compact sample sizes ('stz2') shall not be used.

5.2.2
Registration of codecs

Code streams for H.263 video [9], MPEG-4 video [10], AMR narrow-band speech [11], AMR wide-band speech [12], MPEG-4 AAC audio [13], and timed text [4] can be included in 3GP files as described in clause 6 of the present document.

5.2.3
Extensions

The following extensions to the ISO base media file format [7] can be used in a 3GP file:

-
streaming-server extensions (see clause 7);

-
asset information (see clause 8);

-
video-buffer information (see clause 9);

-
encryption (see clause 10).

If SDP information is included in a 3GP file, it shall be used as defined by the streaming-server extensions.

5.2.4
MPEG-4 systems specific elements

For the storage of MPEG-4 media specific information in 3GP files, this specification refers to MP4 [14], which is also based on the ISO base media file format. However, tracks relative to MPEG-4 system architectural elements (e.g. BIFS scene description tracks or OD Object descriptors) are optional in 3GP files and shall be ignored. The inclusion of MPEG-4 media does not imply the usage of MPEG-4 systems architecture. Terminals and servers are not required to implement any of the specific MPEG-4 system architectural elements.

5.2.5
Template fields

The ISO base media file format [7] defines the concept of template fields that may be used by derived file formats. The template field “alternate group” can be used in 3GP files, as defined in clause 7.2. No other template fields are used.

5.2.6
Interpretation of the 3GPP file format
All index numbers used in the 3GPP file format start with the value one rather than zero, in particular “first-chunk” in Sample to chunk box, “sample-number” in Sync sample box and “shadowed-sample-number”, “sync-sample-number” in Shadow sync sample box.
5.3
Identification

5.3.1
General

3GP files can be identified using several mechanisms: file extension, MIME types and brands.
5.3.2
File extension

When stored in traditional computer file systems, 3GP files should be given the file extension '.3gp'. Readers should allow mixed case for the alphabetic characters. 

5.3.3
MIME types

The MIME types 'video/3gpp' (for visual or audio/visual content, where visual includes both video and timed text) and 'audio/3gpp' (for purely audio content) are expected to be registered and used.

5.3.4
Brands

This specification defines several brand identifiers corresponding to the profiles defined in clause 5.4. Brands are indicated in a file-type box, defined in [7], which shall be present in conforming files. The fields of the file-type box shall be used as follows:

-
Brand:  Identifies the ‘best use’ of the file and should match the file extension.  For files with extension '.3gp' and conforming to this specification, the brand shall be one of the profile brands defined in clause 5.4.

-
MinorVersion:  This identifies the minor version of the brand.  For files with brand '3gLZ', where L is a letter and Z a digit, and conforming to version Z.x.y of this specification, this field takes the value x*256 + y.

-
CompatibleBrands:  a list of brand identifiers (to the end of the box). Any profile of a 3GP file is declared by including the corresponding brand from clause 5.4 in this list.

The brand identifier (of one of the profiles) must occur in the compatible-brands list, and may also be the primary brand. Conformance to more than one profile is indicated by listing the corresponding brands in the compatible-brands list. If the file is also conformant to earlier releases of this specification, it is recommended that the corresponding brands ('3gp4' and/or '3gp5') also occur in the compatible-brands list. If '3gp4' or '3gp5' is not in the compatible-brands list, the file will not be processed by a Release 4 or Release 5 reader, respectively. Readers should check the compatible-brands list for the identifiers they recognize, and not rely on the file having a particular primary brand, for maximum compatibility.  Files may be compatible with more than one brand, and have a 'best use' other than this specification, yet still be compatible with this specification.

5.4
Profiles

5.4.1
General

All 3GP files of Release 6 shall conform to the general definitions in clauses 5.1-5.3. Additional profile-specific constraints are listed below. A 3GP file must conform to at least one profile and may conform to several profiles.

5.4.2
General profile

The 3GP General profile is branded ‘3gg6’ and is a superset of all other profiles. It is used to identify 3GP files conformant to this specification, although they may not conform to any of the specific profiles listed below.

NOTE:
The General profile of 3GP have less restrictions than other profiles and is suitable for files not yet ready to be delivered by MMS or to be streamed by a PSS server. A General 3GP file may for instance contain several alternative tracks of media. After extracting a suitable set of tracks the file may be ready for MMS and can be re-profiled as a Basic file. Alternatively, by adding streaming-server extensions, it may be re-profiled as a Streaming-server profile.

5.4.3
Basic profile

The 3GP Basic profile is branded ‘3gp6’ and is used in MMS and PSS. Conformance to this profile will guarantee the 3GPP file format to be used internally within the MMS service, as well as PSS to interwork with MMS.

The following constraints shall apply to a 3GP file conforming to Basic profile: 

-
there shall be no references to external media outside the file, i.e. a file shall be self-contained;

-
the maximum number of tracks shall be one for video, one for audio and one for text;

-
the maximum number of sample entries shall be one per track for video and audio (but unrestricted for text).

NOTE:
The Basic profile of 3GP in Release 6 corresponds to 3GP files of earlier releases, which did not define profiles. Files with brands ‘3gp4’ and ‘3gp5’ in Release 4 and 5, respectively, correspond to files with brand ‘3gp6’ in Release 6.

5.4.4
Streaming-server profile

The 3GP Streaming-server profile is branded ‘3gs6’ and is used in PSS. Conformance to this profile will guarantee interoperability between content creation tools and streaming servers, in particular for the selection of alternative encodings of content and adaptation during streaming. 

The following constraints shall apply to 3GP files conforming to Streaming-server profile:

-
RTP hint tracks shall be included for all media tracks;

-
RTP hint tracks shall comply with streaming as specified by PSS [3]; 

-
SDP information shall be included, as specified in clause 7.5, where SDP fragments shall be stored in the hint tracks with media-level control URLs referring to (the same) hint tracks.

-
streaming-server extensions should be used for hint tracks, as defined in chapter 7.

The following requirements shall apply to servers conforming to this profile. A conforming server

-
shall understand and respect directions given in the streaming-server extensions, as defined in chapter 7;

-
should understand hint tracks;

-
may override instructions in hint tracks.

NOTE 1:
The instructions given in RTP hint tracks shall be consistent with the PSS. In particular, send times of RTP packets shall respect buffer constraints and be consistent with parameters used in SDP.

NOTE 2:
Earlier releases of the 3GPP file format did not define streaming-server extensions or profiles. The usage of hint tracks was an internal implementation matter for servers outside the scope of the PSS specification.

5.4.5
Progressive-download profile

The 3GP Progressive-download profile is branded ‘3gr6’. It is used to label 3GP files that are suitable for progressive download, i.e. a scenario where a file may be played during download (with some delay).

The following constraints shall apply to 3GP files conforming to Progressive-download profile:

-
the ‘moov’ box shall be placed right after the ‘ftyp’ box in the beginning of the file;

-
all media tracks (if more than one) shall be interleaved with an interleaving depth of one second or less.

NOTE 1:
This profile functions as an aid and not a requirement for progressive download, which has been an inherent feature of the 3GPP file format since the first version in Release 4. By parsing a 3GP file, a client can always determine whether a file can be progressively downloaded, and then calculate the interleaving depth from the meta-data in the ‘moov’ box.

NOTE 2:
The ‘interleaving depth of one second or less’ means that:

· Each chunk contains one or more samples, with the total duration of the samples being either: no greater than 1 second, or the duration of a single sample if that sample’s duration is greater than 1 second;

· Within a track, chunks must be in decoding time order within the media-data box ‘mdat’;

· It is recommended that, in ‘mdat’, regardless of media type, the chunks for all tracks are stored in ascending order by decoding time.  However, this order may be perturbed so that, when two chunks from different tracks overlap in time, the chunk of one track (e.g. audio) is stored before the chunk of the other track (e.g. video), even if the first sample in the second track has a slightly earlier timestamp than the first sample in the first track.
5.5
File-branding guidelines

The file-type brands defined in this specification are used to label 3GP files belonging to Release 6 and conforming to one or more profiles. 3GP files may also conform to earlier Releases or even to other file formats, such as MP4, which is also derived from the ISO base media file format [7]. 

Table 5.1 contains a non-exhaustive list of examples with 3GP files for various purposes. All 3GP files of Release 5 or later shall contain the compatible brand ‘isom’ indicating that they conform to the ISO base media file format. The major brand shall be included in the compatible brands list as well. If a file contains more than one (3GPP) brand in the compatible brands list, the major brand indicates the “best use” of the file. For example, a Release-5 file with audio combined with Timed text is best played by a Release-5 player, but may also be played by a Release-4 player that does not support timed text.
Since movie fragments are not allowed in Release 4 and Release 5, a fragmented 3GP file should not contain ‘3gp4’ or ‘3gp5’ as brand or compatible brand. A player that does not support movie fragments will be able to play the first fragment of a fragmented file.
Table 5.1: Examples of brand usage in 3GP files

	Conformance


	Suffix


	Brand
	Compatible brands
	Example content

	MMS and download: Files shall contain one or more of the brands 3gp4, 3gp5 and 3gp6. It is good practice to include compatible brands of earlier releases to enable legacy players to play the files.

	Release 4
	.3gp
	3gp4
	3gp4
	H.263 and AMR

	Release 5, 4
	.3gp
	3gp5
	3gp5, 3gp4, isom
	H.263 and AMR

	Release 6, 5, 4
	.3gp
	3gp6
	3gp6, 3gp5, 3gp4, isom
	H.263 and AMR

	Release 6, 5, 4
	.3gp
	3gp6
	3gp6, 3gp5, 3gp4, isom
	H.263, AMR and Timed text

	Release 6, 5
	.3gp
	3gp6
	3gp6, 3gp5, isom
	Timed text

	Release 6
	.3gp
	3gp6
	3gp6, isom
	Some Release-6 specific codec TBD

	Release 6
	.3gp
	3gp6
	3gp6, isom
	fragmented H.263 and AMR

	

	Progressive download and MMS

	Release 6, 5, 4
	.3gp
	3gr6
	3gr6, 3gp6, 3gp5, 3gp4, isom
	H.263

	Release 6, 5, 4
	.3gp
	3gr6
	3gr6, 3gp6, 3gp5, 3gp4, isom
	interleaved H.263 and AMR

	Release 6
	.3gp
	3gr6
	3gr6, 3gp6, isom
	fragmented and interleaved H.263 and AMR

	

	Streaming servers: Some files may in principle also be used for MMS or download.

	Release 6
	.3gp
	3gs6
	3gs6, isom
	AMR and hint track

	Release 6
	.3gp
	3gs6
	3gs6, isom
	2 tracks H.263 and 2 hint tracks

	Release 6, 5, 4
	.3gp
	3gs6
	3gs6, 3gp6, 3gp5, 3gp4, isom
	H.263, AMR and hint tracks

	

	General purpose: Files that are not yet suitable for MMS, download or PSS streaming servers.

	Release 6
	.3gp
	3gg6
	3gg6, isom
	4 tracks H.263 (and no hint tracks)

	Release 6
	.3gp
	3gg6
	3gg6, isom
	2 tracks H.263, 3 tracks AMR

	

	3GP file, also conforming to MP4

	Release 4, 5 and MP4
	.3gp
	3gp5
	3gp5, 3gp4, mp42, isom
	MPEG-4 video

	

	MP4 file, also conforming to 3GP

	Release 5 and MP4
	.mp4
	mp42
	mp42, 3gp5, isom
	MPEG-4 video and AAC


…




