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1 Introduction
This document provides a use case and working assumptions for improved segment indexing in DASH. It is proposed to add the relevant decisions to the permanent document. It is considered important that this use case is added to the permanent document to have a basis for discussion with MPEG during the upcoming collocated meeting.
2 Use Case and Background
2.1 Use Case Discussion
Webflux being a DASH-based On-Demand service provider has ten-thousands of movies available for streaming. Consider long-form content with many video bitrates and multiple audio formats and languages. Then the number of files for a single content item can become very large indeed. For cost and maintenance reasons, it is desirable for the origin server to be a plain HTTP/1.1 server. Therefore, to avoid large files, for each Representation only very few segments, possibly only one is created, but fast switching as well as CDN optimization needs to be considered. Hence, byte range access to the files is required. To avoid extremely large MPDs that may impact start-up time for Release 9 clients, it is undesirable to add byte range to the MPD in case short or very short Segments are required for high switching-granularity. To meet these constraints, Webflux decides to use the DASH with the segment indexing.

Webflux realizes that DASH with segment indexing differentiates it from available proprietary Adaptive HTTP Streaming solutions. This approach provides the ability to support the functionality that the size of media requested can be typically completely different and independent to the segment size and still provides an MPD with size independent of the duration of the content and the request unit and operate with plain HTTP/1.1 servers. 
2.2 Requirements

· It should be possible to support the functionality that the size of media requested can be typically completely different and independent to the segment size. It is desirable to meet this requirement while allowing MPD to be size independent of the duration of the content and the size of data requested and  operating with plain HTTP/1.1 servers.

· It should be possible to support fine granular switching without overlapping in decode or presentation time.

2.3 Analysis Rel-9 Specification and Proposed extensions
Webflux having the constraints as discussed in the above use case decides to use the DASH with the segment indexing. However, segment indexing in Rel-9 has some issues: One of the core problems is the currently mixed functions of the Segment Index: Indexing and Timing Recovery. Webflux believes that the Segment Index can be simplified to support only Indexing. Timing Recovery is much more suitably supported by for example the Track Fragment Decode Time (‘tfdt’) box, and definition of overlapping mechanism for Timing Recovery is probably not suitable and confusing.
Resolution is considered by aligning with MPEG DASH CD

· Provide a version 2 of the sidx to resolve the above issues 
· Separate timing recovery and presentation time issues by using the tfdt + sidx

· Clearly define different segment types

· Update the content creation/segment rules
3 Working Assumption
3.1 Summary
Adopt the solution of MPEG Committee draft and the amendment 3 of the ISO base media file format modifies the segment formats and the combination with MPD signalling as follows:

· The sidx version 2 is modified to document for each sub-segment (see clause 4.2) with some minor modifications to the proposed MPEG design.
· The Track Fragment Decode Time (‘tfdt’) is used instead of the first loop the original sidx (see clause 4.3)
· Different segment types are defined that address different combinations (see clause 4.4)
· The content creation and segment rules are updated to address the reasonable combinations (see clause 4.5)
3.2 Segment Index
3.2.1 Syntax

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

unsigned int(32) reference_track_ID;

if (version==0)


{



unsigned int(32) earliest_composition_time;



unsigned int(32) first_offset;


}


else


{



unsigned int(64) earliest_composition_time;



unsigned int(64) first_offset;


}

unsigned int(16) reference_count;

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

{ 


bit (1)



reference_type;


unsigned int(31)

reference_delta;


unsigned int(32)

subsegment_duration;


bit(1)




contains_RAP;


unsigned int(31)

RAP_delta_time;

}
}
3.2.2 Semantics

reference_track_ID provides the track_ID for the reference track

earliest_composition_time is the earliest composition time of any sample in the reference track in the first subsegment, expressed in the timescale of the reference track (as documented in the timescale field of the Media Header Box of the track);
first_offset is the distance in bytes from the first byte following the containing Segment Index Box, to the first byte of the first referenced box.
reference_count provides the number of referenced subsegments;

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_delta: the distance in bytes from the first byte of the referenced box to the first byte of the next referenced box, or in the case of the last entry, the first byte not indexed by this Segment Index Box.
subsegment_duration: when the reference is to Segment Index Box, this field carries the sum of the subsegment_duration fields in that box; when the reference is to a movie fragment, this field carries the difference between the earliest composition time of any sample of the reference track in the next subsegment (or the first subsegment of the next segment, if this is the last subsegment of the segment or the end composition time of the reference track if this is the last subsegment of the representation) and the earliest composition time of any sample of the reference track in the referenced subsegment; the duration is expressed in the timescale of the reference 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 shall be 1 if a track fragment within the subsegment 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 composition time of the first random access point (RAP); reserved with the value 0 if contains_RAP is 0. The time is expressed as the difference between the earliest composition time of any sample of the subsegment and the composition time of the first random access point, in the track with track_ID equal to reference_track_ID.
3.3 Track Fragment Decode Time Box
The track fragment decode time box as specified in the amendment 3 of the ISO base media file format is used for global time adjustment of segments.
3.4 Segment Formats

3.4.1 Summary

A set of media segment formats are defined, among others:

· General type

· 3GPP Rel-9 Media Segment referring to section 12.4.2.3 of 3GPP TS 26.234 [TS26234].

· Indexed segment type
3.4.2 Indexed Media Segment

A Media Segment conforming to the Indexed Media Segment Format is branded as ‘msix’ 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 immediately followed by a media data (‘mdat’) box that contains all the media samples 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.  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.

· Each Media Segment shall contain at least one ‘sidx’ version 2 box. The first ‘sidx’ v2 box shall be placed before any ‘moof’ box and shall document subsegments that span the composition time of the entire segment.
3.5 Content Authoring Rules
The following content authoring rules are added.
The following applies for Media Segments conforming to the 'indx' type when used in Representations.
If the segmentAlignmentFlag is set to ‘false’ or any Representation within a media presentation is contained in a non-zero group, the following rules shall apply for each Media Segment in each Representation

· at least one ‘sidx’ v2 box shall be present in each Media Segment. 

· each movie fragment which is indexed of any ‘sidx’ v2 box shall include the Track Fragment Decode Time (‘tfdt’) box for all tracks present in this Representation.

· At least one of the two following rules shall be true:

· no sample in any fragment of a sub-segment indexed in the ‘sidx’ v2 box, shall have smaller composition time than the earliest composition time of the reference track in this sub-segment.

· the earliest composition time of any sample of a track of a sub-segment indexed in the ‘sidx’ v2 box, shall be no greater than the earliest composition time of any sample in the reference track of the sub-segment.
4 Proposal

In summary, we propose the following:

· Agree on the use case as presented in section 2.
· Adopt the alignment with MPEG DASH as proposed in section 3 as working assumptions.
· Add the above two decisions to the permanent document.
· Inform MPEG in the collocated meeting on the decision on this matter including a note saying that 3GPP SA4 has recognized the value of your change to the Segment Index and propose that slight improvements to the design that can further enhance.
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