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document.

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

» For aspecific reference, subsequent revisions do not apply.

« For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.
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[7] I SO/IEC 14496-12:2003 | 15444-12:2003: "Information technology fi Coding of audio-visual

objects fi Part 12: 1SO base mediafile format" | "Information technology it JPEG 2000 image
coding system fi Part 12: SO 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] I SO/IEC 14496-2:2001: "Information technology fi Coding of audio-visual objects i 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] I SO/IEC 14496-3:2001: "Information technology fi Coding of audio-visual objects i Part 3:
Audio".

[14] I SO/IEC 14496-14:2003: "Information technology fi Coding of audio-visual objects fi Part 14:

MP4 file format".
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[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 i 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] I SO/IEC 14496-15: "Information technology fi Coding of audio-visual objects fi Part 15:

Advanced Video Coding (AVC) file format".

[21] ITU-T Recommendation H.264 (2003): "Advanced video coding for generic audiovisual services'
| ISO/IEC 14496-10:2003: "Information technology i Coding of audio-visual objects i Part 10:
Advanced Video Coding".

[22] |ETF Internet Draft: "RTP payload Format for H.264 Video", Wenger S. et al,
http://www.ietf.org/internet-drafts/draft-ietf-avt-rtp-h264-10.txt, July 2004.

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

AVC Advanced Video Coding

BIFS Binary Format for Scenes

ITU-T International Telecommunications Union fi 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

5.2.2 Registration of codecs

Code streams for H.263 video [9], MPEG-4 video [10], H.264 (AVC) video [21], 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 1SO base mediafile format [7] can be used in a 3GP file:
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- streaming-server extensions (see clause 7);
- asset information (see clause 8);

- video-buffer information (see clause 9);

- encryption (see clause 10):-

- _AVCfileformat (see[20]).

If SDP information isincluded 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]_and the AVC
file format [20], which arets al so based on the 1SO base mediafile 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.

54.3 Basic profile

The 3GP Basic profileis branded &gp6i and isused in MM S and PSS. Conformance to this profile will guarantee the
3GPP file format to be used internally within the MM S 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. afile 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: TheBasic profile of 3GP in Release 6 corresponds to 3GP files of earlier releases, which did not define
profiles. Files with brands 8gp4i and 8gp5i in Release 4 and 5, respectively, correspond to files with
brand 8gp6i in Release 6.

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

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 | SO base mediafile format [7].
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Table 5.1 contains a non-exhaustive list of examples with 3GP files for various purposes. Note, however, that it only
givestypical 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 afile 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 areader implementing that specification (possibly only that specification) is given permission to read and
interpret the file.

All 3GPfiles of Release 5 or later shall contain the compatible brand &somi indicating that they conform to the ISO
base mediafile format, unless the reader is required to interpret extensions specific to the AV C file format [20], for
which case the- compatible brand &vcli shall be used instead (see note 2). The mgjor brand shall be included in the
compatible brands list as well. If afile contains more than one (3GPP) brand in the compatible brands list, the major
brand indicates the i best usel 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 2: Consider the brands &somi and évcli. Thefirst indicates conformance to the base structure of the ISO
base mediafile format (first version) [7]. The second, conformance to the AV C-specific extensions
(structures such as sample groups, for example) [20]. A file |abelled as &somi and évcli conformant is
indicating that either these extensions are not present, or if present, they can be ignored (as an &somi
reader will not understand them). |f the writer desires that only readers supporting the extensions read a
file, then the &somi brand would be omitted. These extensions are all optional (i.e. none are required to
bein afile, though if they are, an &vcli-conformant reader must interpret them), and therefore afile not
using them is still é&vcli conformant.

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 39gp6, 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 AMRSome-Release-
G-spesiiceedecEBD

Progressive download and MMS

Release 6, 5, 4 .3gp 3gr6 39r6, 3gp6, 3gp5, 3gp4, isom H.263

Release 6, 5, 4 .3gp 3ar6 39r6, 3gp6, 3gp5, 3gp4, isom interleaved H.263 and AMR

Release 6 .3g0p 3ar6 3ar6, 3gp6, avcl 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
General purpose: Files that are not yet suitable for MMS, download or PSS streaming servers.

Release 6 .3gp 3996 3gg6, isom 4 tracks H.263 (and no hint tracks)
Release 6 .3gp 3096 3096, isom 2 tracks H.263, 3 tracks AMR

3GP file, also conforming to MP4
Release 4,5and MP4 | .3gp | 3gp5 | 3gp5, 3gp4, mp42, isom | MPEG-4 video

MP4 file, also conforming to 3GP
Release 5and MP4 | .mp4 | mp42 | mp42, 3gp5, isom | MPEG-4 video and AAC

3GPP



Error! No text of specified style in document. 6 Error! No text of specified style in document.

6 Codec registration

6.1 General

The purpose of this clause is to define the necessary structure for integration of the H.263, MPEG-4 video, AMR,
AMR-WB, and AAC media specific information in a 3GP file. Clause 6.2 gives some background information about
the Sample Description box in the SO base mediafile format [7] and clauses 6.3 and 6.4 about the

MP4Visual SampleEntry box and the MP4AudioSampleEntry box in the MPEG-4 file format [14]. The definitions of
the Sample Entry boxes for AMR, AMR-WB and H.263 are given in clauses 6.5 to 6.8. The integration of timed text in
a3GP fileis specified in [4]_and the integration of H.264 (AVC) is specified in [20].

AMR and AMR-WB datais 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.

9 Video buffer information

9.1 General

A 3GP file can include video-buffer parameters associated with video streams. For the case when only one set of
parameters is associated to an entire video stream, these can be included in the corresponding media-level SDP
fragment. However, in order to provide buffer parameters for different operation points, as defined below, and for
different synchronization points, a track can contain a video buffer sample grouping. The type of sample grouping
depends on which video-buffer model that is used for a particular video codec.

For H.263 and MPEG-4 visual ,ef the PSS buffering model, defined in Annex G of TS 26.234 [3] (PSS Annex G), is
used. Buffer parametersfor several operation points and S/nchromzanon poi ntsthabanasseemted—wdeesﬂeam

Annex G sample groupl ng asdeflned in tha%clauseQ 2 l

For H.264 (AVC), there are two types of buffers:

- H.264 (AVC) Hypothetical Reference Decoder (HRD) model;

- _de-interleaving buffer of the interleaved RTP packetization mode of H.264 (AVC).

Buffer parameters for several operation points and synchronization points of the HRD model may be specified by an
AV C HRD sample grouping as defined in clause 9.2.2. Only one set of de-interleaving parameters can be associated to
astream and therefore the de-interleaving parameters are included in the corresponding media-level SDP fragment
according to the H.264 (AVC) MIME/SDP specification in [22].

NOTE: Any VUI HRD parameters, buffering period SEI message, and picture timing SEI message in H.264
(AVC) streams or included in the sprop-parameter-sets MIME/SDP parameter of a media-level SDP
fragment must not contradict each other or the information in the AVC HRD sample grouping, if any.
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9.2 Sample groupings for video-buffer parameters

A sample grouping is an assignment of each sample in atrack to be a member of one sample group, based on a
grouping criterion. The assignment of buffer parameters to synchronization points (Sync samples) provides one sample
grouping of all samplesin atrack. The usage of sample groups in 3GP files shall follow the syntax defined in [20].

Each sample group is associated to zero or one sample group entries 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
‘avch' are given by the AVC HRD Sample group entry, defined in Table 9.2.

Sample 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 ‘avch', may have been edited and may therefore no longer conform to corresponding buffer
model.

9.2.1  3GPP PSS Annex G sample grouping

The grouping type '3gag’ defines the grouping criterion for 3GPP PSS Annex G buffer parameters. Zero or one sample-
to-group box (‘sbgp’) for the grouping type '3gag’ can be contained in the sample table box (‘stbl’) of atrack. It shall
residein ahint track, if ahint track is used, otherwise in the video track. The presence of this box and grouping type
indicates that the associated video stream complies with PSS Annex G. Note that the nature of the track defines the
media transport for which the buffer parameters are calculated, e.g. for an RTP hint track, the media transport is RTP.

Table 9.1: 3GPP PSS Annex G sample group entry

Field Type Details Value
BufferParameters AnnexGstruc Structure which holds the buffer
parameters of PSS Annex G

Buffer Parameter s. the structure where the PSS Annex G buffer parameters reside.

AnnexGstruc is defined as follows:

struct AnnexGstr uc{
Unsigned int(16)  operation_point_count
for (i = 0; i < operation_point_count; i++){
Unsignedint (32)  tx_byte rate
Unsignedint (32)  dec _byte rate
Unsignedint (32) pre_dec_buf_size
Unsigned int (32)  init_pre dec_buf _period
Unsigned int (32)  init_post_dec buf period
}
}

The definitions of the AnnexGstruc members are as follows:
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operation_point_count: specifiesthe number of operation points, each characterized by apair of transmission byte rate
and decoding byte rate. Va ues of buffering parameters are specified separately for each operation point. The value of
operation_point_count shall be greater than 0.

tx_byte rate: indicates the transmission byte rate (in bytes per second) that is used to cal culate the transmission
timestamps of media-transport packets for the PSS Annex G buffering verifier as follows. Let t1 be the transmission
time of the previous media-transport packet and sizel be the number of bytesin the payload of the previous media-
transport packet in transmission order, excluding the media-transport payload header and any lower-layer headers. For
the first media-transport packet of the stream, t1 and sizel are equal to 0. The mediatrack shall comply with PSS Annex
G when each sample is packetized in one media-transport packet, the transmission order of media-transport packetsis
the same as their decoding order, and the transmission time of an media-trangport packet is equal to t1 + sizel /

tx_byte rate. The value of tx_byte rate shall be greater than 0.

dec_byte rate: indicates the peak decoding byte rate that was used in this operation point to verify the compatibility of
the stream with PSS Annex G. Vaues are given in bytes per second. The value of dec_byte rate shall be greater than 0.

pre dec buf_size: indicates the size of the PSS Annex G hypothetical pre-decoder buffer in bytes that guarantees
pausel ess playback of the entire stream under the assumptions of PSS Annex G.

init_pre dec buf period: indicatesthe required initial pre-decoder buffering period that guarantees pausel ess
playback of the entire stream under the assumptions of PSS Annex G. Values are interpreted as clock ticks of a 90-kHz
block. That is, the value is incremented by one for each 1/90 000 seconds. For example, value 180 000 correspondsto a
two second initial pre-decoder buffering.

init_post_dec _buf_period: indicates the required initial post-decoder buffering period that guarantees pauseless
playback of the entire stream under the assumptions of PSS Annex G. Vaues are interpreted as clock ticks of a 90-kHz
clock.

9.2.2 AVC HRD sample grouping

The grouping type 'avch' defines the grouping criterion for AV C HRD parameters. Zero or one sample-to-group box
('sbgp") for the grouping type 'avch' can be contained in the sample table box ('stbl") of atrack. 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 AV C 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

AV CHRDParameter s. the structure where the AVC HRD parametersreside.

AV CHRDstruc is defined as follows:

struct AVCHRDstruc{
Unsigned int(16) operation_point_count
for (i = 0; 1 < operation_point_count; i++){
Unsignedint (32)  tx_byte rate
Unsignedint (32) pre dec buf size
Unsignedint (32)  post dec buf size
Unsignedint (32) init_pre dec buf period
Unsignedint (32) init_post dec buf period
}
3

The definitions of the AV CHRDstruc members are as follows:

operation _point_count: specifies the number of operation points. Vaues of AVC HRD parameters are specified
separately for each operation point. The value of operation _point_count shall be greater than 0.
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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 [21]. 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: givesthe 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 [21]. For
VCL HRD parameters, the value of CpbSizeisequal 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: givesthe 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 [21]. If the SDP attribute 3gpp-
videopostdecbufsize is not present for an H.264 (AVC) stream, the value of max_dec frame bufferingisinferred as

specified in [21].

init_ pre dec buf period: givesthe 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 isin units of a90
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), t1( 0 ), equal to init_pre dec buf period as specified in [21].

init_post dec buf period: givesthe 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 isin units of a90
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 [21] assuming that the clock tick variable, t., is equal to 1 / 90 000.
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