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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 started 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.
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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', '3gp5' and/or '3gp6') also occur in the compatible-brands list. If, for instance, '3gp4' is not in the compatible-brands list, then the file will not be processed by a Release 4 reader. 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.

<… cut text …>

5.4
Profiles

5.4.1
General

All 3GP files of Release 7 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 ‘3gg7’ 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 ‘3gp7’ 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 1:
The Basic profile of 3GP in Release 6 and 7 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 and ‘3gp7’ in Release 7.

NOTE 2:
In order to maintain backward compatibility with Release 4 and Release 5, it is not recommended to use movie fragments in 3GP files for MMS.

NOTE 3:
For H.264 (AVC) video in a Basic profile 3GP file, the restriction on the number of video tracks implies in particular that there shall be no alternative tracks (including switching tracks) and no separate tracks for parameter sets.

5.4.4
Streaming-server profile

The 3GP Streaming-server profile is branded ‘3gs7’ 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 ‘3gr7’. 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.
5.4.6
Extended-presentation profile

The 3GP Extended-presentation profile is branded ‘3ge7’ and is used in MBMS. It enables a 3GP file to carry any kind of multimedia presentation composed of tracks, media files and a scene description. 

The following constraint shall apply to 3GP files conforming to Extended-presentation profile:

-
there shall be an extended presentation as defined in clause 11.

The following requirement shall apply to a player conforming to this profile. A conforming player

-
shall render the content of the 3GP file as prescribed by the contained scene description file (primary item).

5.5
File-branding guidelines

The file-type brands defined in this specification are used to label 3GP files belonging to Release 7 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. Note, however, that it only gives typical or suggested uses. Both writers and readers of files should exercise care when using brand identifiers. It is worth repeating the general guidelines here, remembering that a brand identifies a specification or a conformance point in a specification; its presence in a file indicates both:

-
that the file conforms to the specification; it includes everything required by, and nothing contrary to the specification (though there may be other material);

-
that a reader implementing that specification (possibly only that specification) is given permission to read and interpret the file.

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, unless the reader is required to interpret extensions specific to the AVC file format [20], for which case the compatible brand ‘avc1’ shall be used instead (see note 2), or extensions specific to extended presentations (see clause 11), for which case the compatible brand ‘iso2’ shall be used (see note 3). 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.

NOTE 1:
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 only be able to play the first fragment of a fragmented file.

NOTE 2:
Consider the brands ‘isom’ and ‘avc1’. The first indicates conformance to the base structure of the ISO base media file format (first version) [7]. The second, conformance to the AVC-specific extensions (structures such as sample groups, for example) [20]. A file labelled as ‘isom’ and ‘avc1’ conformant is indicating that either these extensions are not present, or if present, they can be ignored (as an ‘isom’ reader will not understand them). If the writer desires that only readers supporting the extensions read a file, then the ‘isom’ brand would be omitted. These extensions are all optional (i.e. none are required to be in a file, though if they are, an ‘avc1’-conformant reader must interpret them), and therefore a file not using them is still ‘avc1’ conformant.

NOTE 3:
The second version of the ISO base media file format [7] defines the brand ‘iso2’ that in addition to ‘isom’ indicates conformance to extensions to the first version.

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, 3gp6 and 3gp7. 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 7, 6, 5, 4
	.3gp
	3gp7
	3gp7, 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
	H.264 (AVC) and AMR

	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

	Release 6
	.3gp
	3gr6
	3gr6, 3gp6, avc1
	interleaved H.264 (AVC) 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

	

	MBMS extended presentations:

	Release 6
	.3gp
	3ge6
	3ge6, iso2
	SMIL, AMR and JPEG images

	

	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
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8
Asset information

8.1
General

Asset information in a 3GP file describes the contained media. Clause 8.2 defines 3GPP asset meta data that is backward compatible with Release 6. However, in order to provide more enriched information for audio, it is also possible to include ID3 version 2 (ID3v2) tags as described in clause 8.3. 
8.2
3GPP asset meta data

A user-data box ('udta'), as defined in [7] may be present in conforming files. It should reside within the Movie box, but may reside within the Track box, following the hierarchy of boxes described in Clause 6.2.

Within the user-data box, there may reside sub-boxes that contain asset meta-data, taken from the list of boxes in tables 8.1 through 8.10 below (zero or more sub-boxes of each kind, zero or one for each language or role of location information). Each of the sub-boxes conforms to the definition of a "full box" as specified in [7] (hence the 'Version' and 'Flags' fields).

<… cut text …>

8.3 
ID3 version 2 meta data

ID3 version 2 meta-data can be stored in 3GP files by using the Meta box defined by the ISO base media file format [7]. The procedure is specified by MP4REG, the MP4 Registration Authority, [32] and is provided here for information.

The ID3v2 meta data is stored in the Meta box (‘meta’), which shall contain a Handler box with handler ‘ID32’. The actual meta data is either stored in one or more ID3v2 box(es) inside the meta-data box, or this entire set of box(es) is referenced as the primary item, and stored elsewhere. The ID3v2 box is defined in Table 8.13.

Table 8.13: ID3v2 box

	Field
	Type
	Details
	Value

	BoxHeader.Size
	Unsigned int(32)
	
	

	BoxHeader.Type
	Unsigned int(32)
	
	'ID32'

	BoxHeader.Version
	Unsigned int(8)
	
	0

	BoxHeader.Flags
	Bit(24)
	
	0

	Pad
	Bit(1)
	
	0

	Language 
	Unsigned int(5)[3]
	Packed ISO-639-2/T language code
	

	ID3v2data
	Unsigned int(8)[]
	Complete ID3 version 2.x.x data
	


Language:  declares the language code for the following text. See ISO 639-2/T for the set of three character codes. Each character is packed as the difference between its ASCII value and 0x60. The code is confined to being three lower-case letters, so these values are strictly positive. If there are some language fields inside ID3 tag, language must not conflict with them. Instead codes 'mul' (multiple languages) and 'und' (undetermined language) should be used in such cases.

ID3v2data:  binary data that corresponds to ID3v2 tag format (e.g. for v.2.4.0: http://www.id3.org/id3v2.4.0-structure.txt) and its native frames (e.g. for v.2.4.0: http://www.id3.org/id3v2.4.0-frames.txt). ID3 tag must not contain any footer information, because it is never needed. Both, ID3v2 tag format and its native frames, must use the same version of the specification. Size of this field can be derived from the box size. The version of the ID3 data may be found by inspecting it

The ID3v2 box contains a complete ID3 version 2.x.x data. It should be parsed according to ID3v2 [33] specifications for v.2.x.x tags. There may be multiple ID3v2 boxes using different language codes.
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