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< Change 2>
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

AMR-WB+
Extended Adaptive Multi-Rate Wideband Codec

AVC
Advanced Video Coding

ADU
Application Data Unit
BIFS
Binary Format for Scenes

DIMS
Dynamic and Interactive Multimedia Scenes

Enhanced aacPlus
MPEG-4 High Efficiency AAC plus MPEG-4 Parametric StereoFLUTE
File Delivery over Unidirectional Transport
HTTP
HyperText Transport Protocol

ITU-T
International Telecommunications Union – Telecommunications

MPD
Media Presentation Description

MIKEY
Multimedia Internet KEYing
MIME
Multipurpose Internet Mail Extensions

MMS
Multimedia Messaging Service

MP4
MPEG-4 file format

PSS
Packet-switched Streaming Service

RAP
Random Access Point

RTP
Real-time Transport Protocol

RTSP
Real-Time Streaming Protocol

SDP
Session Description Protocol

SRTP
Secure Real-time Transport Protocol

URL
Uniform Resource Locator
< End Change 2>
< Change 3>
4
Overview

The 3GPP file format (3GP) is defined in this specification as an instance of the ISO base media file format [7]. 3GP is mandated in [8] to be used for continuous media along the entire delivery chain envisaged by the MMS, independent of 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. For Adaptive HTTP Streaming, HTTP streaming extensions are defined.
< End Change 3>
< Change 4>
5.4.9
Adaptive-Streaming profile

The 3GP Adaptive-Streaming profile is branded ‘3gh9’. It is used to label 3GP files that are primarily suitable for adaptive file-based streaming.

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

· the ‘moov’ box shall be placed in the beginning of the file right after the ‘ftyp’ box and a possibly present ‘pdin’ box;

· all movie data shall be contained in Movie Fragments, i.e. the ‘moov’ box shall not contain any samples.

· the ‘moov’ box shall contain an ‘mvex’ box to indicate the presence of movie fragments.

· the ‘moov’ box shall be followed by one or more ‘moof’ and optionally ‘mdat’ box pairs.

· each ‘moof’ box shall contain at least one track fragment.

· If an ‘edit’ box is supplied, then the content is provided such that the operation of the ‘edit’ box can be ignored, if the operations documented in any ‘tfad’ or any ‘sidx’ are applied.

3GP files conforming to this profile may contain:

· segment (‘styp’) type boxes as specified in clause 13.2, 
· track fragment adjustment (‘tfad’) boxes as specified in clause 13.3, and 
· segment index (‘sidx’) boxes as specified in clause 13.4.
If the ‘meta’ box is present and contains the Media Presentation Description (MPD as defined in TS 26.234 [3]) then the ‘meta’ box shall be contained within the ‘moov’ box. In this case the ‘meta’ box shall contain a 'hdlr' box with handler_type 'mpd ' followed by an 'xml ' box containing the MPD.

If the 'meta' box is present and contains a link to the MPD, then the 'meta' box shall be contained within the 'moov' box. In this case the 'meta' box shall contain a 'hdlr' box with handler_type 'mpdl' followed by a 'dinf' box. The 'dinf' box shall contain a 'dref' box with exactly one entry, which is a 'url ' box containing the URL of the MPD.

< End Change 4>
< Change 5>
13.1
Introduction

This clause describes extensions to the 3GP file format related to Adaptive HTTP Streaming as specified in TS 26.234 [3], clause 12 using HTTP [48] as delivery protocol for segments.
< End Change 5>
< Change 6>
13.2
Segment types
It is possible in HTTP streaming to form files from segments - or concatenated segments - which would not necessarily form 3GP compliant files (e.g. they do not contain a movie box).  If such segments are stored in separate files (e.g. on a standard HTTP server) it is recommended that these ‘segment files’ start with a segment-type box, to enable identification of those files, and declaration of the specifications with which they are compliant.

A segment type has the same format as an 'ftyp' box [7], except that it takes the box type 'styp'. The brands within it should include the same brands that were included in the 'ftyp' box that preceded the ‘moov’ box, and may also include additional brands to indicate the compatibility of this segment with various specification(s) such as the 3GP Media Segment Profile defined in clause 5.4.10 of this specification.
Valid segment type boxes shall be the first box in a segment. Segment type boxes may be removed if segments are concatenated (e.g. to form a full 3GP file), but this is not required. Segment type boxes that are not first in their files may be ignored.
< End Change 6>
< Change 7>
13.3
Track Fragment Adjustment Box

Track Fragment Adjustment Boxes describe the relative time difference of the first samples of tracks within a movie fragment. When randomly accessing a 3GP file or a Media Segment at a movie fragment that contains a Track Fragment Adjustment Box, the Track Fragment Adjustment Box provides instructions on how the timeline of one or more of the tracks may be modified to generate synchronization between the tracks. For example, if, in the previous fragment, one track ended later than another, the first sample of that track in this fragment will need to be presented later also; an edit-list in the track fragment adjustment box containing an empty edit, and then a media edit, achieves that effect.

The syntax of a Track Fragment Adjustment Box as described below is identical to that of edit-lists. However, unlike edit-lists, which must always be applied, when present, to adjust the timelines of the containing tracks, a Track Fragment Adjustment Box may only be applied when randomly accessing a 3GP file or a Media Segment at a movie fragment containing the Track Fragment Adjustment Box. In continuous playback, wherein the track alignment is known (e.g. from decoding the previous segment) and sync between tracks has been achieved, Track Fragment Adjustment Box shall not be applied.
The container of the Track Fragment Adjustment Box is the Track Fragment Box. If present, the Track Fragment Adjustment Box should be positioned after the Track Fragment Header Box and before the first Track Fragment Run box.  The Track Fragment Adjustment Box is a container for the Track Fragment Media Adjustment Boxes.

aligned(8) class TrackFragmentAdjustmentBox extends Box(‘tfad’) {
}

The Track Fragment Media Adjustment Box provides explicit time line offsets. By indicating ‘empty’ time, or by defining a ‘dwell’, the offset can advantageously delay the playback time of the media in the track so that media in different tracks can be synchronized.  Alternatively, the media_time value may be used to discard part of the “earlier” tracks.

aligned(8) class TrackFragmentMediaAdjustmentBox extends FullBox(‘tfma’, version, 0) {
  unsigned int(32) entry_count; 
  for (i=1; i <= entry_count; i++) {
    if (version==1) {
      unsigned int(64) segment_duration; 
      int(64) media_time; 
    } else { // version==0
      unsigned int(32) segment_duration;
      int(32) media_time;
    }
    int(16) media_rate_integer;
    int(16) media_rate_fraction = 0;
  }
}

version is an integer that specifies the version of this box (0 or 1).
entry_count is an integer that gives the number of entries in the following table.
segment_duration is an integer that specifies the duration of this adjustment segment in units of the timescale in the Movie Header Box. “Adjustment segment” in this context does not refer to the “Media Segment” that contains the ‘tfma’ but refers to the operation that is performed to place the track at appropriate composition time.
media_time is an integer containing the starting time within the media of this adjustment segment (in media time scale units, in composition time). If this field is set to -1, it is an empty edit. The last adjustment in a track shall never be an empty edit. 

media_rate_integer specifies the relative rate at which to play the media corresponding to this adjustment segment. If this value is 0, then the adjustment is specifying a ‘dwell’: the media at media-time is presented for the segment-duration.  Otherwise this field shall contain the value 1.
< End Change 7>
< Change 8>
13.4
Segment Index Box

The Segment Index Box ('sidx') provides a compact index of the movie fragments and other Segment Index Boxes in a segment. Each Segment Index Box documents a subsegment, which is defined as being a self-contained set of one or more consecutive movie fragments, ending either at the end of the containing segment, or at the beginning of a subsegment documented by another Segment Index Box. A self-contained set contains one or more movie fragment boxes with the corresponding media data box(es), and each movie fragment box precedes its corresponding media data box.
The indexing may refer directly to movie fragments, or to segment indexes which (directly or indirectly) refer to movie fragments; the segment index may be specified in a ‘hierarchical’ or ‘daisy-chain’ or other form by documenting time and byte offset information for other Segment Index Boxes within the same segment or subsegment.

There are two loop structures in the Segment Index Box. The first loop documents the first sample of the subsegment, that is, the sample in the first movie fragment referenced by the second loop. The second loop provides an index of the subsegment. 

In Media Segments as specified in clause 5.4.10, that is, segments not containing a Movie Box (‘moov’) but containing Movie Fragment Boxes (‘moof’), if any Segment Index Boxes are supplied then a Segment Index Box shall be placed before any Movie Fragment (‘moof’) box, and the subsegment documented by that first Segment Index box shall be the entire segment.

One track (normally a track in which not every sample is a random access point, such as video) is selected as a reference track. The decoding time of the first sample in the sub-segment of at least the reference track, is supplied. The decoding times in that sub-segment of the first samples of other tracks may also be supplied.
The reference type defines whether the reference is to a Movie Fragment (‘moof’) Box or Segment Index (‘sidx’) Box. The offset gives the distance, in bytes, from the first byte following the enclosing Segment Index Box, to the first byte of the referenced box. (i.e. if the referenced box immediately follows the ‘sidx’, this byte offset value is 0).

The decoding time (for the reference track) of the first referenced box in the second loop is the decoding_time given in the first loop.  The decoding times of subsequent entries in the second loop are calculated by adding the durations of the preceding entries to this decoding_time. The duration of a track fragment is the sum of the decoding durations of its samples (the decoding duration of a sample is defined explicitly or by inheritance by the sample_duration field of the track run ('trun') box); the duration of a sub-segment is the sum of the durations of the track fragments; the duration of a segment index is the sum of the durations in its second loop. The duration of the first Segment Index Box in a segment is therefore the duration of the entire segment.

A Segment Index Box contains a random access point (RAP) if any entry in their second loop contains a random access point.

The decoding time documented for all tracks by the first segment index box after a movie box ‘moov’ should be 0. 

The container for 'sidx' box is the file or segment directly.

aligned(8) class SegmentIndexBox extends FullBox(‘sidx’, version, 0) {

unsigned int(32) reference_track_ID;

unsigned int(16) track_count;

unsigned int(16) reference_count;

for (i=1; i<= track_count; i++)

{


unsigned int(32)
track_ID;


if (version==0)


{



unsigned int(32)
decoding_time;


} else


{



unsigned int(64)
decoding_time;


}

}

for(i=1; i <= reference_count; i++)

{ 


bit (1)



reference_type;


unsigned int(31)
reference_offset;


unsigned int(32)
subsegment_duration;


bit(1)



contains_RAP;


unsigned int(31)
RAP_delta_time;

}
} 

reference_track_ID provides the track_ID for the reference track. 

track_count: the number of tracks indexed in the following loop; track_count shall be 1 or greater;

reference_count: the number of elements indexed by second loop; reference_count shall be 1 or greater;

track_ID: the ID of a track for which a track fragment is included in the first movie fragment identified by this index; exactly one track_ID in this loop shall be equal to the reference_track_ID;

decoding_time: the decoding time for the first sample in the track identified by track_ID in the movie fragment referenced by the first item in the second loop, expressed in the timescale of the track (as documented in the timescale field of the Media Header Box of the track);

reference_type: when set to 0 indicates that the reference is to a movie fragment (‘moof’) box; when set to 1 indicates that the reference is to a segment index (‘sidx’) box;

reference_offset: the distance in bytes from the first byte  following the containing Segment Index Box, to the first byte of the referenced box;

subsegment_duration: when the reference is to Segment Index Box, this field carries the sum of the subsegment_duration fields in the second loop of that box; when the reference is to a movie fragment, this field carries the sum of the sample durations of the samples in the reference track, in the indicated movie fragment and subsequent movie fragments up to either the first movie fragment documented by the next entry in the loop, or the end of the subsegment, whichever is earlier; the duration is expressed in the timescale of the track (as documented in the timescale field of the Media Header Box of the track);

contains_RAP: when the reference is to a movie fragment, then this bit may be 1 if the track fragment within that movie fragment for the track with track_ID equal to reference_track_ID contains at least one random access point, otherwise this bit is set to 0; when the reference is to a segment index, then this bit shall be set to 1 only if any of the references in that segment index have this bit set to 1, and 0 otherwise;

RAP_delta_time: if contains_RAP is 1, provides the presentation (composition) time of a random access point (RAP); reserved with the value 0 if contains_RAP is 0. The time is expressed as the difference between the decoding time of the first sample of the subsegment documented by this entry and the presentation (composition) time of the random access point, in the track with track_ID equal to reference_track_ID.
< End Change 8>
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