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1 Introduction

In document S4-100185 the segment formats for the use of 3GPP files has been defined but not yet completed. Specifically there has been extensive discussion of the need for information in Media Segments which allows the client 

· to randomly access the Segment, for example after tune-in or seek operations.

· to navigate within the file i.e. to construct HTTP partial GET requests for the bytes corresponding to the required time range within the file.

The Movie Fragment Random Access box has been proposed to be reused for this purpose (see for example S4-100060 and S4-100063). However, during SA4#57, it was discussed and concluded that this box has a number of deficiencies. In particular:

· Time offsets within the Movie Fragment Random Access box are specified with respect to the start of the media in the 3GPP file within which the box resides. This definition becomes ambiguous in the HTTP Streaming context where there are multiple segment files.

· The Movie Fragment Random Access box primarily provides the position of Random Access points and pointers to the Movie Fragments containing them. For the purpose of navigating the file it is necessary only to know where the fragments are and what time period they span, not the exact position of the Movie Fragments. Using the Movie Fragment Random Access box would imply that every Movie Fragment must contain a Random Access Point. 

From an HTTP Streaming perspective, the requirements for the Segment Access box are as follows:

· The box shall permit to randomly access the segment. This includes in particular that the global time of the segment in the Representation is available, that the media tracks are time-aligned and that pointers to random access points are provided.

· The box must provide the client with the time and byte positions of each Movie Fragment within the entire presentation. This is necessary such that the client can download fragments by the use of byte ranges in a timely and optimized manner.

· The box must indicate which fragments contain random access points.

· The box shall cover a range of Segment sizes from very small ones in the range of a few seconds to very large ones, possibly spanning several hours.

· The box should be compact, since downloading the index must be completed before any media requests can be made, therefore impacting startup time. (Note that the startup time is very sensitive to the amount data required to be received at the very beginning due to the operation of TCP slow-start.)

We propose a further requirement that it should be possible to construct a hierarchical index for the case of very large segment files, where a single flat index might be large. For example, this would be useful for the case where a presentation consists of a single segment. This use-case is of value since such segments may be played by legacy progressive download players as well as by HTTP Streaming players.
This document provides

· the definition of the Segment Access Box. Actually two variants are defined, one using the ‘tfdt’ for global time signalling, one without the use of the ‘tfdt’. 

· the Adaptive Streaming profile of the 3GP file format has been updated.

· the specification text for the media segments and the usage of the 3GP File Format has been updated accordingly.

· a proposal for the Usage of the 3GPP FF for Adaptive HTTP-Streaming.
2 Segment Access Box

2.1 Summary

The following is introduced:

· A new box, referred to as Segment Access box ‘seac’. In a 3GP file, multiple of such boxes may be present. The box should be placed right before the first ‘moof’ that it references. 

· This box should be added to TS26.244 and also be proposed to the MP4 file format. 3GPP should inform on the definition of the new box and mention the companies supporting the inclusion in the MP4 file format.

In the following we proposed two alternatives for the Segment Access Box. Alternative 1 assumes that a global timing for each track is provided by other means than the ‘seac’, for example by the ‘tfdt’. Alternative 2 provides global timing for each track in the segment within the ‘seac’.

Note that the box is built on the Time-Index Body ‘tidx’ as proposed in earlier in S4-090815 and S4-AHI133.

2.2 Segment Access Box (Alternative 1 – ‘tfdt’ required)

2.2.1 Definition
Box Type:
‘seac’

Container:
File

Mandatory:
No

Quantity:
Any number

The Segment Access Box provides a set of time and byte offset indices that associate certain regions of the file with certain time intervals of the presentation. The seac includes a target_type field, which indicates the type of the referenced data. For example, a Segment Access Box with target_type “moof” provides an index to Movie Fragments in terms of both time and byte offsets. A Segment Access Boxwith target_type of Segment Access Box can be used to construct a hierarchical time index, allowing users of the file to quickly navigate to the required portion of the index.

2.2.2 Syntax

aligned(8) class SegmentRandomAccessBox 

extends FullBox(‘seac’, version, 0) { 

    unsigned int(32) target_type;

    unsigned int(32) time_reference_track_ID;

    unsigned int(32) number_of_elements;

    if(version==1) {

        unsigned int(64) first_element_offset;

        unsigned int(64) first_element_time;

    } else {

        unsigned int(32) first_element_offset;

        unsigned int(32) first_element_time;

    }

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

    { 

        if(version==2) {

            bit (1)          random_access_flag;

            unsigned int(63) length;

            unsigned int(64) deltaT;

        }else{

            bit (1)          random_access_flag;

            unsigned int(31) length;

            unsigned int(32) deltaT;

        }

    }

} 

Note that three versions of the box are defined in which the field sizes are 32 bits for both initial offsets and deltas (version 0), 64 bits for initial offsets and 32 bits for deltas (version 1) and 64 bits for both initial offsets and deltas (version 2).
2.2.3 Semantics
target_type: is the type of the box data referenced by this Segment Access box. This can be either a moof box (“moof”) or Segment Access (“seac”) box.

time-reference_track_id: indicates the track with respect to which the time offsets in this index are specified.

number_of_elements: the number of elements indexed by this Segment Access Box.

first_element_offset: The byte offset of the first indexed element relative to the first byte in the file after the end of this Segment Access Box.

first_element_time: The start time of the first indexed element, using the timescale specified in the Media Header box of the track identified by the time_reference_track_id.

random_access_flag: One if the presentation time spanned by the element includes a random access point. Zero otherwise.

length: The length of the indexed element in bytes.

deltaT: The difference in terms of the timescale specified in the Media Header box of the track identified by the time_reference_track_id between the start time of this element and the start time of the next element.

2.3 Segment Access Box (Alternative 2 – no ‘tfdt’)

2.3.1 Definition
Box Type:
‘seac’

Container:
File

Mandatory:
No

Quantity:
Any number

The Segment Access Box provides a set of time and byte offset indices that associate certain regions of the file with certain time intervals of the presentation. The ‘seac’ includes a targettype field, which indicates the type of the referenced data. For example, a Segment Access box with target_type “moof” provides an index to Movie Fragments in terms of both time and byte offsets. A Segment Access Box with target_type “seac” of Segment Access Box can be used to construct a hierarchical time index, allowing users of the file to quickly navigate to the required portion of the index. The Segment Access also provides global timing for each track in the segment within the ‘seac’.

2.3.2 Syntax

aligned(8) class SegmentRandomAccessBox 

extends FullBox(‘seac’, version, 0) { 

    unsigned int(32) target_type;


unsigned int(32) number_of_elements;

    unsigned int(32) number_of_tracks;

    for(i=1; i<= number_of_tracks; i++ ) {

        unsigned int(32) track_id;

    }

    if(version==1) {

        unsigned int(64) first_element_offset;

        for(i=1; i<= number_of_tracks; i++ ) {

            unsigned int(64) first_element_time;

        }

    } else {

        unsigned int(32) first_element_offset;

        for(i=1; i<= number_of_tracks; i++ ) {

            unsigned int(32) first_element_time;

        }

    }

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

    { 

        if(version==2) {

            bit (1)          random_access_flag;

            unsigned int(63) length;

            for(i=1; i<= number_of_tracks; i++ ) {

                unsigned int(64) deltaT;

            }

        }else{

            bit (1)          random_access_flag;

            unsigned int(31) length;

             for(i=1; i<= number_of_tracks; i++ ) {

                unsigned int(32) deltaT;

            }

        }

    } 

2.3.3   Semantics
target_type: is the type of the box data referenced by this Segment Access box. This can be either a moof box (“moof”) or Segment Access (“seac”) box.

number_of_elements: the number of elements indexed by this Segment Access Box.

number_of_tracks: The number of tracks for which this box provides timing information.

track_id: The id of a track for which this box provides timing information

first_element_offset: The byte offset of the first indexed element relative to the first byte in the file after the end of this Segment Access Box.

first_element_time: The presentation time of the first sample of the first indexed element of a track, in the timescale of that track. The nth first_element_index entry refers to the track with the nth track_id listed above.

random_access_flag: One if the presentation time spanned by the element includes a random access point. Zero otherwise.

length: The length of the indexed element in bytes.

deltaT: The difference in terms of the timescale specified in the Media Header box of a track between the presentation time of the first sample of the track in the element and the presentation time of the first sample of the same track in the next element. The n-th deltaT entry refers to the track with the n-th track_id listed above.

3 Update of the Adaptive Streaming Profile

3.1 Summary

TS26.244 specifies the 3GP Adaptive-Streaming profile. The new box(es) shall be permitted to be included in the Adaptive-Streaming profile.

Section 3.2 provides the update using ‘seac’ according to the definition in section 2.2 and the ‘tfdt’. Section 3.3 provides the update using ‘seac’ according to the definition in section 2.3.
3.2 Update with ‘seac’ and ‘tfdt’

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.

· each ‘traf’ box shall contain a ‘tfdt’ box.
· one or multiple ‘seac’ boxes may be present. If present, any ‘seac’ box should be placed right before the first ‘moof’ that it references.
3.3 Update with ‘seac’ only

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.

· one or multiple ‘seac’ boxes may be present. If present, any ‘seac’ box should be placed right before the first ‘moof’ that it references.
4 Usage of the 3GP File Format

It is proposed to update section 12.4 in the document S4-100185 as follows.
12.4
Usage of the 3GP File Format 

12.4.1
Instantation of Segments

The Media Presentation framework as introduced in section 12.2 is instantiated in this section using the 3GP File Format as specified in [r2]. 

12.4.2
Segment Types and Formats

12.4.2.1
Segment Types

Adaptive HTTP streaming defines a segment format that is used in the delivery of media data over HTTP. A segment shall contain one or more boxes in accordance with the boxed structure of the ISO-base media file format [r1].

Two different segment types are defined in adaptive HTTP streaming.

1. Initialisation Segment with a MIME type “video/3gpp”.

2. Media Segment with a MIME type “video/vnd.3gpp.segment”. 

NOTE: the MIME type for Media Segments is defined in Annex C.5.1.

The Initialisation Segment shall be present in the context of this specificaton. In the context of this specification, Media Segments shall not be self-initialising. The Initialisation Segment shall be available to the HTTP Streaming Client before any Media Segment is processed within the Representation.  


12.4.2.1
Initialisation Segment Format

The Initialisation segment is conformant with the 3GP file format, adaptive streaming profile and shall be branded as “3gh9”. 

The Initialisation Segment consists of the “ftyp” box, the “moov” box, and optionally the “pdin” box. The “moov” box contains no samples (i.e. the entry_count in the “stts”, “stsc”, and “stco” boxes shall be set to 0) and is then very small in size. This reduces the start-up time significantly as the Initialisation Segment as needs downloaded at the start of the HTTP streaming session by the client. 

The “mvex” box shall be contained in the “moov” box to indicate that the client has to expect movie fragments. The “mvex” box also sets default values for the tracks and samples of the following movie fragments. 

The Initialisation Segment provides the client with the metadata that describes the media content. The client uses the information in the “moov” box to identify the available media components and their characteristics. 

The Initialisation Segment shall not contain any “moof” or “mdat” boxes.

12.4.2.2
Media Segment Formats

The media segments are delivered as a set of “moof”, “mdat” box pairs (movie fragments). A single request may result in a response that contains one or more movie fragments. 
A Media Segment consists or one or more whole self-contained movie fragments. The movie fragments shall be consecutive, i.e. with continuous sequence_number. A whole, self-contained movie fragment is a movie fragment box and a media data box that contains all the media samples referenced by the track runs in the movie fragment box. 

The movie fragment boxes must use movie-fragment relative addressing.  Absolute byte-offsets must not be used.  In a movie fragment, the durations by which each track extends must be as close to equal as practical.  In particular, as movie fragments are accumulated, the track durations should remain close to each other there should be no 'drift'.
Alternative 1 (with ‘tfdt’):
If the segment contains more than one movie fragment, then each segment shall contain a ‘seac’ box at the beginning of the segment that indexes movie fragments in the segment explicitely or by the use of the hierarchical indexing.
Alternative 2 (w/o ‘tfdt’):
Each segment shall contain a ‘seac’ box at the beginning of the segment that explicitely or by the use of the hierarchical indexing indexes movie fragment in the segment.


· 
· 
· 
12.4.3
Usage on Server and Client

Adaptive HTTP-Streaming uses 3GP files according to the 3GP Adaptive-Streaming profile as specified in TS 26.244 [r2]. Content may be prepared as 3GP files according to the 3GP Adaptive-Streaming profile. Initialisation segments and Media Segments may be generated by segmenting such 3GP files. Segment Access ‘seac’ boxes may be pre-contained in 3GP files or may be generated during the segmenting process. Clients may store a concatenation of a received initialisation segment and a sequence of media segments to create a compliant 3GP file according to the Adaptive Streaming profile without accessing any media samples.
5 Proposal

The following is proposed:

· To add two new boxes, ‘tfdt’ and ‘seac’ as specified in section 2.2 to the 3GP File Format.

· To include both boxes in the adaptive Streaming Profile for the 3GPP File format according to section 3.2.

· To update the text on the Usage of the 3GP file format according to section 4.2.

· If it should be decided to only add a single box (which is not our preference), only the ‘seac’ box as specified in section 2.3 should be added to 3GP File Format and this box should be added the adaptive Streaming Profile for the 3GPP File format according to section 3.3.
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