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FIRST CHANGE
2
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END OF FIRST CHANGE
SECOND CHANGE
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);

-
AVC file format (see clause 5 of [20]), for which the use of sample entry types other than 'avc1' is disallowed;
-
MVC file format (see clause 7 of [20]);
-
RTP and RTCP reception hint tracks (see [38]);

-
SRTP and SRTCP reception hint tracks with key management information for SRTP recordings (see [38] and clause 12).

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

END OF SECOND CHANGE
THIRD CHANGE
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] and the AVC file format as specified in clause 5 of [20], which are 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.

END OF THIRD CHANGE
FOURTH CHANGE
5.5
File-branding guidelines

The file-type brands defined in this specification are used to label 3GP files belonging to this release 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 as specified in clause 5 of [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 [7]. The second indicates conformance to the structures such as sample groups [7]. 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 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, 3gp7 and 3gp8. 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 8, 7, 6, 5, 4
	.3gp
	3gp8
	3gp8, 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) Baseline profile and AMR

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

	Release 7
	.3gp
	3gp7
	3gp7, isom
	DIMS 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) Baseline profile 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

	

	Extended presentations:

	Release 7, 6
	.3gp
	3ge7
	3ge7, 3ge6, iso2
	SMIL, AMR and JPEG images

	Release 7
	.3gp
	3ge7
	3ge7, iso2
	DIMS, AMR, H.264 (AVC) Baseline profile 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

	
	
	
	
	

	Media Stream Recording file

	Release 8
	.3gp
	3gt8
	3gt8, isom
	SRTP reception hint and key message tracks

	Release 8
	.3gp
	3gt8
	3gt8, isom
	H.264 (AVC) Baseline profile and corresponding RTP reception hint track, reception hint track for AAC

	Release 9
	.3gp
	3gt9
	3gt9, isom
	H.264 (AVC) High Profile and corresponding RTP reception hint track, reception hint track for AAC

	Adaptive HTTP Streaming:
	
	
	
	

	Release 9
	.3gp
	3gh9
	3gp6, 3gp7, 3gp8, 3ge7, isom
	7 H.264 (AVC) tracks at different bitrates in one alternate track group, 3 AAC tracks with different languages in one alternate group, no hint tracks, movie fragments


END OF FOURTH CHANGE
FIFTH CHANGE
6.1
General

The purpose of this clause is to define the necessary structure for integration of the H.263, MPEG-4 Visual, AMR, AMR-WB, Extended AMR-WB (AMR-WB+), Enhanced aacPlus and AAC media specific information in a 3GP file. Clause 6.2 gives some background information about the Sample Description box in the ISO base media file format [7] and clauses 6.3 and 6.4 about the MP4VisualSampleEntry box and the MP4AudioSampleEntry box in the MPEG-4 file format [14]. The definitions of the Sample Entry boxes for AMR, AMR-WB, AMR-WB+ and H.263 are given in clauses 6.5 to 6.10. The integration of timed text in a 3GP file is specified in [4], the integration of H.264 (AVC) is specified in clause 5 of [20], and the integration of DIMS is specified in [36] and clauses 5.4.3, 5.4.6 and 11 of the present document.

AMR and AMR-WB data is stored in the stream according to the AMR and AMR-WB storage format for single channel header of Annex E [15], without the AMR magic numbers.

The 3GPP file format is the native storage format for AMR-WB+. The data stream, stored in samples of a 3GP file, shall be formatted according to clause 8.3 of [21]. Each sample contains one or more AMR-WB+ storage units. The number of storage units per sample may differ from sample to sample.

END OF FIFTH CHANGE
SIXTH CHANGE
6.2
Sample Description box

In an ISO file, Sample Description Box gives detailed information about the coding type used, and any initialisation information needed for that coding. The Sample Description Box can be found in the ISO file format Box Structure Hierarchy shown in figure 6.1.
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Figure 6.1: ISO File Format Box Structure Hierarchy

The Sample Description Box can have one or more Sample Entries. Valid Sample Entries already defined for ISO and MP4 include MP4AudioSampleEntry, MP4VisualSampleEntry and HintSampleEntry. The Sample Entries for AMR and AMR-WB shall be AMRSampleEntry, for AMR-WB+ it shall be AMRWPSampleEntry, for H.263 it shall be H263SampleEntry, for H.264 (AVC) it shall be AVCSampleEntry, for timed text it shall be TextSampleEntry, for DIMS it shall be DIMSSampleEntry, for hint tracks it shall be HintSampleEntry, and for CVO timed metadata tracks it shall be CVOSampleEntry.

The format of SampleEntry and its fields are explained as follows:

SampleEntry ::= 
MP4VisualSampleEntry | 
 
MP4AudioSampleEntry | 
 
AMRSampleEntry | 
 
AMRWPSampleEntry | 
 
H263SampleEntry | 
 
AVCSampleEntry |
 
TextSampleEntry | 
 
DIMSSampleEntry |
 
HintSampleEntry |
 
CVOSampleEntry |

Table 6.1: SampleEntry fields

	Field
	Type
	Details
	Value

	MP4VisualSampleEntry
	
	Entry type for visual samples defined in the MP4 specification.
	

	MP4AudioSampleEntry
	
	Entry type for audio samples defined in the MP4 specification.
	

	AMRSampleEntry 
	
	Entry type for AMR and AMR-WB speech samples defined in clause 6.5 of the present document.
	

	AMRWPSampleEntry
	
	Entry type for AMR-WB+ audio samples defined in clause 6.9 of the present document.
	

	H263SampleEntry 
	
	Entry type for H.263 visual samples defined in clause 6.6 of the present document.
	

	AVCSampleEntry
	
	Entry type for H.264 (AVC) visual samples defined in the AVC file format specification in clause 5 of [20].
	

	TextSampleEntry
	
	Entry type for timed text samples defined in the timed text specification
	

	DIMSSampleEntry
	
	Entry type for DIMS scene description samples defined in the DIMS specification.
	

	HintSampleEntry
	
	Entry type for hint track samples defined in the ISO specification.
	

	CVOSampleEntry
	
	Entry type for CVO timed metadata track as defined in clause 6.11 of the present document
	


From the above 9 Sample Entries, only the MP4VisualSampleEntry, MP4AudioSampleEntry, H263SampleEntry, AMRSampleEntry and AMRWPSampleEntry and CVOSampleEntry are taken into consideration here. TextSampleEntry is defined in [4], HintSampleEntry in [7], AVCSampleEntry in clause 5 of [20], and DIMSSampleEntry in [36].

END OF SIXTH CHANGE
SEVENTH CHANGE
9.2
Sample groupings for video-buffer parameters

A sample grouping is an assignment of each sample in a track to be a member of one (or none) of several sample groups, based on a grouping criterion. The assignment of buffer parameters to synchronization points (sync samples) provides one sample grouping of the samples in a track. The usage of sample groups in 3GP files shall follow the syntax defined in [7].

Each sample is associated to zero or one sample group entries of any given grouping type in the sample group description box ('sgpd'). Sample group entries for sample groups defined by the grouping type '3gag' are given by the 3GPP PSS Annex G Sample group entry, defined in Table 9.1, and sample group entries for sample groups defined by the grouping type 'avcb' are given by the AVC HRD Sample group entry, defined in Table 9.2.

Sample group entries provide buffer parameters relevant to all samples in the corresponding sample group(s). A sync sample and all following non-sync samples before the next sync sample shall be members of the same sample group with respect to the video-buffer grouping type. The indicated buffer parameters for a sync sample are applicable for the stream from that sync sample onwards.
NOTE: 
A file, in which some but not all samples are associated with sample groups with respect to the grouping type '3gag' or 'avcb', may have been edited and may therefore no longer conform to corresponding buffer model.
END OF SEVENTH CHANGE
EIGHTH CHANGE
9.2.2
AVC HRD sample grouping
The grouping type 'avcb' defines the grouping criterion for AVC HRD parameters. Zero or one sample-to-group box ('sbgp') for the grouping type 'avcb' can be contained in the sample table box ('stbl') of a track. It shall reside either in a hint track or a video track. The presence of this box and grouping type indicates that the associated video stream complies with AVC HRD with the indicated parameters.

Table 9.2: AVC HRD sample group entry

	Field
	Type
	Details
	Value

	AVCHRDParameters
	AVCHRDstruc
	Structure which holds the AVC HRD parameters
	


AVCHRDParameters: the structure where the AVC HRD parameters reside.

AVCHRDstruc is defined as follows:

struct AVCHRDstruc{
 
Unsigned int(16) 

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

Unsigned int (32) 
tx_byte_rate
 

Unsigned int (32) 
pre_dec_buf_size
 

Unsigned int (32) 
post_dec_buf_size
 

Unsigned int (32)

init_pre_dec_buf_period
 

Unsigned int (32) 
init_post_dec_buf_period
 
}
}

The definitions of the AVCHRDstruc members are as follows:

operation_point_count: specifies the number of operation points. Values of AVC HRD parameters are specified separately for each operation point. The value of operation_point_count shall be greater than 0. 

tx_byte_rate: indicates the input byte rate (in bytes per second) to the coded picture buffer (CPB) of AVC HRD. The bitstream is constrained by the value of BitRate equal to 8 * the value of tx_byte_rate for NAL HRD parameters as specified in [29]. For VCL HRD parameters, the value of BitRate is equal to tx_byte_rate * 40 / 6. The value of tx_byte_rate shall be greater than 0.

pre_dec_buf_size: gives the required size of the pre-decoder buffer or coded picture buffer in bytes. The bitstream is constrained by the value of CpbSize equal to pre_dec_buf_size * 8 for NAL HRD parameters as specified in [29]. For VCL HRD parameters, the value of CpbSize is equal to pre_dec_buf_size * 40 / 6. 

At least one pair of values of tx_byte_rate and pre_dec_buf_size of the same operation point shall conform to the maximum bitrate and CPB size allowed by profile and level of the stream.

post_dec_buf_size: gives the required size of the post-decoder buffer, or the decoded picture buffer, in unit of bytes. The bitstream is constrained by the value of max_dec_frame_buffering equal to Min( 16, Floor( post_dec_buf_size / ( PicWidthMbs  * FrameHeightInMbs * 256 * ChromaFormatFactor ) ) ) as specified in [29].
init_pre_dec_buf_period: gives the required delay between the time of arrival in the pre-decoder buffer of the first bit of the first access unit and the time of removal from the pre-decoder buffer of the first access unit. It is in units of a 90 kHz clock. The bitstream is constrained by the value of the nominal removal time of the first access unit from the coded picture buffer (CPB), tr,n( 0 ), equal to init_pre_dec_buf_period as specified in [29].
init_post_dec_buf_period: gives the required delay between the time of arrival in the post-decoder buffer of the first decoded picture and the time of output from the post-decoder buffer of the first decoded picture. It is in units of a 90 kHz clock. The bitstream is constrained by the value of dpb_output_delay for the first decoded picture in output order equal to init_post_dec_buf_period as specified in [29] assuming that the clock tick variable, tc, is equal to 1 / 90 000.

END OF EIGHTH CHANGE
NINETH CHANGE
9a
Stereoscopic 3D video

9a.1
General

Stereoscopic 3D video can be encapsulated and delivered in 3GP files (or 3GP segments in the case of DASH). Frame compatible H.264/AVC and temporally interleaved H.264/AVC use the AVC file format as specified in clause 5 of [20] where information about the stereo arrangement is carried in an SEI message "frame packing arrangement SEI". Multiview Video Coding (MVC) on the other hand uses the MVC file format as specified in clause 7 of [20] which specify separate signalling for MVC streams.

Storing frame compatible or temporally interleaved stereoscopic 3D video in a 3GP file as described above ensures that a UE can decode the bitstreams correctly (if it has the corresponding decoding capability), but it does not ensure that a UE renders the 3D video correctly. For instance, a UE that is not aware of the SEI message indicating that a bitstream represents frame compatible 3D or temporally interleaved 3D will simply render the video frames as consecutive 2D frames. The output will most likely look like garbage or with disturbing artefacts to the viewer. 

The above problem is avoided by enforcing post-decoder requirements with the restricted video mechanism specified in the ISO base media file format [7]. The mechanism is similar to the content protection transformation where sample entries are hidden behind generic sample entries, ‘encv’, ‘enca’, etc., indicating encrypted or encapsulated media. The analogous mechanism for restricted video uses a transformation with the generic sample entry ‘resv’. The method should be applied when the content should only be decoded by clients that present it correctly. For the above cases with frame compatible and temporally interleaved 3D video, the scheme type for stereoscopic video ‘stvi’ [7] should be used.
In addition, UEs consuming content provided in the 3GP file format expect to identify the content based on the MIME Type of the 3GP file in order to accept or reject content. RFC6381 [34] provides an ability to signal profile and codec parameters and may be considered to be used in this context as well. For more details refer to clause 9a.5.

The following sub-clauses describe stereoscopic 3D file format signalling in more detail including the case of mixed services.

9a.2
Frame compatible H.264/AVC
Frame compatible H.264/AVC is stored in a 3GP file as defined for H.264/AVC in the AVC file format as specified in clause 5 of [20] where the AVC sample entry has been transformed according to the restricted video mechanism using the sample entry ‘resv’ and the stereo video scheme type ‘stvi’ [7]. The stereo scheme of the stereo video box is 1, i.e. the stereo indication type identifies the frame packing arrangement type by using the values defined by the frame packing arrangement SEI (Table D-8 of ISO/IEC 14496-10), for example 3 for Side by Side or 5 for temporal interleaved.

NOTE: It is recommended to use the "frame packing arrangement SEI" rather than the "stereo video SEI".

9a.3
Multiview Video Coding MVC
Multiview Video Coding MVC is stored and signalled in a 3GP file as defined for MVC in the MVC file format as specified in clause 7 of [20]. In order to ensure compatibility with H.264 (AVC) file readers, at least one track shall use the sample entry type ‘avc1’.

9a.4
Mixed 2D/3D video

Decoding and rendering requirements are signalled in the sample entry descriptions as detailed above. In fact, each video sample in a 3GP file is associated with a sample entry description, which in turn specifies if the video data is 2D H,264/AVC or any of the above types of 3D H.264/AVC. If a file contains both 2D and 3D video, separate sample entry descriptions are used where 2D parts of the file are associated with the 2D sample entry description and 3D parts of the file with the appropriate 3D sample entry description.

9a.5
MIME type signaling for 3D stereoscopic video files

UEs consuming content provided in the 3GP file format expect to identify the content based on the MIME Type of the 3GP file in order to accept or reject content. RFC6381 [34] provides an ability to signal profile and codec parameters and may be considered to may be used in this context as well.

To signal content provided in MVC, the codecs parameter as defined in RFC6381 [34] may be used. The details on how to signal MVC content are provided in RFC6381 [34], clause 3.3. The clause addresses also the use case when MVC content is coded in an H.264/AVC-compatible fashion. 
In case of mixed content, all required capabilities may be signalled in the MIME type parameters.
END OF NINETH CHANGE
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