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1
Introduction 

Two basic ways of splitting a stream into segments have been discussed in the context of HTTP streaming, namely 

1) splitting a stream into multiple small independent files, and

2) splitting a stream into multiple movie fragments of a single file

This document addresses the second scenario.  More specifically, it relates to synchronization of multiple tracks, and conversion from a fragmented file to a non-fragmented file and vice versa.

The problem addressed in this proposal is well known and alternative approaches for solving it have been proposed, e.g. in S4-090868. The approach discussed and proposed in this document has however a number of advantages.  

· edit lists have been a feature of the ISO file format for a long time. We believe that the re-use of this technology has a number of advantages.  The process of splitting a fragmented file into multiple sequential files is trivial.  Track fragment adjustments and edit lists have the same syntax.  (The reverse, i.e. multiple files to a single fragmented file, is also simplified).  

· this proposal does not use absolute timestamps. Servers do not need to consider a wall clock time line when doing ad insertion. This is an important characteristic that enables very simple ad-insertion and splicing of content.

2
Background

2.1
Alignment of tracks in a movie fragment

When a movie is split up into fragments, it is unlikely that the track fragments will be perfectly aligned.  This is (at least partly) due to different sampling frequencies.  For example, video may be sampled at a rate of 30 frames per second (33ms between frames), and audio may be grouped into units each 20ms long.  Even in this simple example, it is obvious that the track fragments will be rarely aligned.  Other factors making this difference in track fragments even larger include specifics to the capture devices and encoder characteristics.  The misalignment could be even larger if capture devices and encoding constraints are considered, e.g. audio data is fragmented at a time point where the corresponding sample in video is B picture that can not be random accessed, etc.

2.2
Edit lists

Edit lists are a feature of the ISO file format (and inherently the 3GP file format) that allow for editing of the timeline in a moov box.  The can be used to repeat certain elements, but more importantly can be used to remove certain content from playback.  An example of this is when a codec has a certain “start-up” phase.  This start-up is simply removed from playback.  Edit lists are not allowed for movie fragments which makes splicing of content from multiple files (to a single fragmented file) difficult even when encoders are identical.
3
Proposed solution
3.1
Introduction
We propose to use edit-list style functionality in movie fragments.  For clarity these are called track fragment adjustment boxes in this document, but for simplicity when splicing and splitting files the syntax is identical to that of edit lists.
3.2
Synchronization of tracks in a movie fragment

Synchronization of tracks in movie fragment is done in the same way as for edit lists in movie boxes.  A piece of the media of one of the tracks can be removed (or its playback delayed) generating synchronization between tracks.

3.5
Detailed syntax and semantics
Note: The syntax described below is identical to that of edit-lists, but are instead applied to the first movie fragment downloaded in a sequence.
3.5.1
Track Fragment Adjustment Box

Definition

Box Type:
‘tfad’ 

Container:
Track fragment box (‘traf’)

Mandatory:
No

Quantity:
Zero or one.

The Track Fragment Adjustment Box, if present, 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 Adjustments.

Syntax

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

}
3.5.2
Track Fragment Media Adjustment Box

Definition

Box Type:
‘tfma’ 

Container:
Track fragment adjustment box (‘tfad’)

Mandatory:
No

Quantity:
Zero or one.

This 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 may be used to discard part of the “earlier” tracks.

Syntax

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;

  }

}

Semantics

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

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. Any difference between the duration in the Movie Header Box, and the track’s duration is expressed as an implicit empty edit at the end.

media_rate 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.

4
Discussion

This problem is well known and alternative approaches for solving it have been proposed, e.g. in S4-090868.  The approach discussed in this document has however a number of advantages.  Firstly, edit lists have been a feature of the ISO file format for a long time.  We believe that the re-use of this technology has a number of advantages.  The process of splitting a fragmented file into multiple sequential files is trivial.  Track fragment adjustments and edit lists have the same syntax.  (The reverse, i.e. multiple files to a single fragmented file, is also simplified).  Secondly, this proposal does not use absolute timestamps.  In other words it retains important characteristics that enable simple ad-insertion and splicing of content.
5
Proposal

We propose to add the abovementioned boxes to 3GPP TS 26.244.
