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1 Introduction
This document provides the changes in the segment formats to implement the changes agreed during SA4#62 and as document in S4-110174, section 3 on segment indexing. This addresses the Rel-10 changes for DASH with some further simplifications and clarifications on the segment formats.
With these changes it is proposed to close the use case 3 in PD on HTTP-based Streaming and Download Services.
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8.2.2
Segment Types and Formats
8.2.2.1
Segment Types

3GPP DASH 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 [4].

Three different Segment types are defined for 3GPP adaptive HTTP streaming.

1. Initialisation Segment which may use the MIME type as defined in Annex A of TS 26.244 [4].

2. Media Segment which may use the MIME type “video/vnd.3gpp.segment” as defined in Annex A.1.4 of TS 26.244 [4] if accessed through a URL without byte ranges or as defined in Annex A of TS 26.244 [4] if accessed through a URL with byte ranges. 

3. Self-Initialising Media Segment which may use a MIME type as defined in Annex A of TS 26.244 [4].
For 3GPP adaptive HTTP streaming the following applies:

· In all cases for which a Representation contains more than one Media Segment, the following applies: 

· The Initialisation Segment as defined in section 8.2.2.2 shall be present. The Initialisation Segment shall be available to the DASH Client before any Media Segment is processed within the Representation.

· Media Segments shall not be self-initialising. The Media Segment format is defined in section 8.2.2.3.

· In case a Representation contains only a single Media Segment, then either one of the following two options is used: 

1. An Initialisation Segment as defined in section 8.2.2.2 and one Media Segment as defined in section 8.2.2.3.

2. One Self-Initialising Media Segment as defined in section 8.2.2.4.

8.2.2.2
Initialisation Segment Format

The Initialisation Segment is conformant with the 3GPP file format, adaptive streaming profile and shall carry “3gh9” as compatibility brand. 

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 needs to be downloaded before any Media Segment can be processed.

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.

8.2.2.3
Media Segment Format
A Media Segment conforming to the Media Segment Format for 3GP DASH shall carry ‘3gmA’ as a compatible_brand and is defined as follows:

· Each Media Segment may contain an ‘styp’ box.

· Each Media Segment shall contain one or more whole self-contained movie fragments.  A whole, self-contained movie fragment is a movie fragment (‘moof’) box and a media data (‘mdat’) box that contains all the media samples that do not use external data references referenced by the track runs in the movie fragment box.
· Each ‘moof’ box shall contain at least one track fragment.
· The ‘moof’ boxes shall use movie-fragment relative addressing and the flag ‘default-base-is-moof’ shall also be set.  Absolute byte-offsets shall not be used.  In a movie fragment, the durations by which each track extends should be as close to equal as practical.  In particular, as movie fragments are accumulated, the track durations should remain close to each other and there should be no drift.
· Each ‘traf’ box shall contain a ‘tfdt’ box.
· The track fragment adjustment box ‘tfad’ as defined in 3GPP TS26.244 [4] may also be present to maintain compatibility with earlier releases of this specification; care should be taken that the alignment established by the ‘tfdt’ and the time-shifting implied by the ‘tfad’ not be both applied, which would result in a double correction.
· Each Media Segment may contain one or more ‘sidx’ boxes. If present, the first ‘sidx’ box shall be placed before any ‘moof’ box and the subsegment documented by the first Segment Index box shall be the entire segment.

· Further rules on media segments in combination with certain MPD attributes are provided in section 8.2.4.
8.2.2.4
Self-Initialising Media Segment Format

A Self-Initialising Media Segment conforms to the concatenation of an Initialisation Segment as defined in 8.2.2.2 and a Media Segment as defined in 8.2.2.3.

· 
· 
· 
· 
· 
· 
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8.2.4
Media Presentation Authoring Rules for specific MPD flags

8.2.4.1
General

The content, especially the segments across Representations at the same media time may have been prepared in a joint or at least coordinated manner. To expose these properties to the client, certain flags in the MPD can be set to true to indicate such coordinated content preparation. Clients consuming 3GP-DASH formatted media presentations may benefit from properly authored content when switching between or presenting Representations.

The content authoring rules for the media segments when certain flags are set to true or false are provided in the remainder of this section.

8.2.4.2
Segment Alignment
If the segmentAlignmentFlag is set to 'true' it indicates that 
all presentation start and end times of media components of any particular media type are temporally aligned in all Segments across all Representations with the same value of the duration attribute on Representation level in this Period. 
· 
· 
· 

8.2.4.3
Bitstream Switching

If the bitstreamSwitchingFlag in a Period is set to ‘true’, all following conditions shall be satisfied:

(a) The segmentAlignmentFlag for the Period shall set to ‘true’ and the value of the duration attribute on Representation level is identical for all Representations in the Period for which bitstream switching can be applied.

(b) For any particular media type, all track fragments within any group in the Period have the same value of track_ID.

(c) Let X be the concatenation of an Initialization Segment with consecutive Media Segments of a single Representation within a Period, starting with the first Media Segment, and Y be the concatenation wherein the Media Segments with the same constraints come from at least two Representations within the same group. The following applies to all possible instances of X and Y: for any media sample commonly present in X and Y, the decoding time and composition time derived when playing X are identical to the decoding time and composition time, respectively, derived when playing Y, by a legacy player.
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