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1 Introduction

The support of trick modes, in particular fast forward, for DASH is important to provide competitive streaming experience. However, it is also essential to support a simple and efficient solution. We propose the use of temporal sub-sequences for this purpose. The advantage of temporal subsequences is obvious:

· it easily supports different frame rates

· the representation can be used for regular playout

· encoding with temporal subsequences is generally very efficient. 

This document provides background and use cases, the proposed solutions, some discussion on potential generalization as well as a set of proposals.

2 Background and Use Case Discussion

2.1 Use cases

1. Lisa consumes the latest series of the show “Lost” in SD coded at a bitrate of 2 MBit/s that is distributed to an AHS-ready Client set. Her client is equipped with a H.264/AVC video decoder that is capable to handle H.264/AVC High Profile level 3.0. All of a sudden the phone rings and he pauses the service. 

2. After the phone call, she resumes the service, but realizes that he wants to go backward in time, as she cannot remember the start of the scene. She seeks backward to the last scene changes and resumes the service from there. 

3. After a while she needs to leave for her Football practice and she decides to continue to watch the movie from her smart phone with H.264/AVC CBP level 1.3. She enters the service and does a fast-forward 64-times of the original speed to the position where he stopped on the TV set. Once he is close, she reduces the search speed gradually down until she recognizes the position. Once the position found, she resumes the service at normal playback speed. 

4. She meets her friend Max and pauses the service. She remembers the great scene in the show wants to share the scene with her friend. She seeks backward in-time and finally gets to the scene and shares it with her friend. 

2.2 Analysis of Use Cases for Rel-9

In Rel-9, basic trick mode operations are feasible. The client can use certain Representations for Trick Mode plays. In addition, the client can easily identify RAPs and can access those using byte range requests. However, for example high frame rate in fast forward is hardly achieved in general. 

2.3 Requirements

· The solution should re-use of Rel-9 specification as far as possible

· The solution should not require any new coding profiles or levels

· The solution should maximize the re-use of regular Representations

· The solution should avoid additional client complexity

· The solution should enable simple content provisioning

· The solution should provide bandwidth, cache and storage efficiency 

· The solution should provide flexibility to the client implementation to optimize user experience, to be common among different trick mode operations, and should be applicable to a broad spectrum of client implementations

· The solution should enable to provide good user experience in terms of start-up delay after seeking , frame rates, reactiveness and other metrics.

3 PropoProposed Solution
3.1 Summary
Sub-sequences are supported in the ISO base media file format as well as in the AVC file format. Therefore, only minor extensions in DASH are necessary to support trick modes with temporal sub-sequences. The summary of the solution is presented below which includes 
· The general concepts
· Segment formats in case temporal sub-sequences are signalled
· A sub-fragment index box for easy access to the sub-sequences
· Extensions to the MPD

3.2 General
In case temporal subsequences are signaled in the MPD, samples (access units) are assigned to temporal levels. Samples in one level have no coding dependencies on samples of higher temporal levels. All movie fragments are ordered such that the locations of samples of a lower temporal level precede those of a higher temporal level.
3.3 Segment Formats
In case temporal subsequences are signaled in the MPD, the segments shall comply with the following formats.

The Initialization Segment shall contain a SampleGroupDescriptionBox with grouping_type ‘avss’ that contains a sample group entry for each temporal level that is signaled in the MPD. The sample group entries shall describe the temporal levels.
Media Segments shall be formatted as follows:
· movie fragments in the segment shall be temporally ordered, 

· samples are grouped as sub-sequences in a sense that each track fragment box (‘traf’) shall contain a Sample-To-Group box (‘sbgp’) with 
· grouping_type ‘avss’
· at most one entry in the loop for each group_description_index
· temporal levels correspond to fragment levels of 'sfix'

· if the segment contains more than one fragment, the segment shall contain a Segment Index and every fragment in the Segment shall be individually indexed in a Segment Index box. Note that this does not imply that the first Segment Index indexes each segment. 
· the segment contains one Sub-Fragment Index box (‘sfix’) immediately following each Segment Index box that indexes individual fragments, or immediately following the Segment Type Box if no Segment Index is present. The Sub-Fragment Index box indexes the temporal levels that the media data is grouped into for each fragment indexed in the preceding Segment Index Box. 
3.4 Sub-Fragment Index box (sfix)

The Sub-Fragment Index box specifies locations of fragment levels in a segment. It enables a client to easily access data for decodable subsequences by downloading contiguous ranges of data per fragment.
Box Type: ‘sfix’
Container: Segment
Mandatory: No
Quantity: One 

aligned(8) class SubFragmentIndexBox

extends FullBox('sfix', 0, 0) {

unsigned int(32)
fragment_count;

unsigned int(8)
fragment_level_count;

for( i=0; i < fragment_count; i++)


for ( j=1; j < fragment_level_count; j++)



unsigned int(32) accumulated_level_size;
}

fragment_count is a positive integer specifying the number of fragments for which sub-fragment information is specified in this box. If larger than one, it must equal the number of fragment references in the immediately preceding Segment Index Box.
fragment_level_count is a positive integer specifying the number of fragment levels the media data is grouped into. 

accumulated_level_size is an integer specifying the size of the movie fragment box plus the accumulated size of all fragment levels up to fragment level j of the corresponding media data box following the movie fragment box of fragment i. 

3.5 MPD

	
	
	Representation
	0..N
	This element contains a description of a Representation.

	
	
	
	…
	
	

	
	
	
	TrickMode
	0..1
	Provides the information for trick mode. It also indicates that the Representation may be used as a trick mode Representation.

	
	
	
	
	alternatePlayoutRate
	O
	Specifies the maximum playout rate as a multiple of the regular playout rate, which this Representation supports with the same decoder profile and level requirements as the normal playout rate.

	
	
	
	
	TemporalSubSequence
	0 … N
	Provides information for a temporal subsequence. The temporal subsequence corresponds to a temporal level specified below and all lower temporal levels. 

	
	
	
	
	
	temporalLevel
	M
	Specifies the highest temporal level of the temporal subsequence. This number shall be the corresponding group_description_index in the SampleToGroupBox and shall be one greater as the corresponding index in the SubFragmentIndexBox.

	
	
	
	
	
	frameRate
	O
	Specifies the frame rate of the temporal sub-sequence.

	
	
	
	
	
	bandwidth
	M
	Specifies the minimum bandwidth of a hypothetical constant bitrate channel in bits per second (bps) over which the temporal sub-sequence can be delivered such that a client, after buffering for exactly minBufferTime can be assured of having enough data for continuous playout.

	
	
	
	
	
	trickModeAPR
	O
	Specifies the maximum playout rate as a multiple of the regular playout rate, which this temporal sub-sequence supports with the same decoder profile and level requirements as the normal playout rate.


4 Discussion
In case a more generic approach for multiple scalability layers would need to be achieved without additional syntax, a label on the ‘sfix’ box to indicate the type of scalability (e.g. a 4cc to align with that in the sample group description) may be used.
Box Type: ‘sfix’
Container: Segment
Mandatory: No
Quantity: One 

aligned(8) class SubFragmentIndexBox

extends FullBox('sfix', 0, 0) {
   unsigned int(32)
grouping_type;

unsigned int(32)
fragment_count;

unsigned int(8)
fragment_level_count;

for( i=0; i < fragment_count; i++)


for ( j=1; j < fragment_level_count; j++)



unsigned int(32) accumulated_level_size;
}

grouping_type is an integer that identifies the type of the grouping in the corresponding SampleGroupDescription box.
fragment_count is a positive integer specifying the number of fragments for which sub-fragment information is specified in this box. If larger than one, it must equal the number of fragment references in the immediately preceding Segment Index Box.
fragment_level_count is a positive integer specifying the number of fragment levels the media data is grouped into. 

accumulated_level_size is an integer specifying the size of the movie fragment box plus the accumulated size of all fragment levels up to fragment level j of the corresponding media data box following the movie fragment box of fragment i. 

An sfix box must have one entry for each (sub-)fragment identified in the preceding box. This entry divides the (sub-)fragment into smaller sub-fragments. This generalization may be considered in collaboration with MPEG.
5 Proposal

In summary, we propose the following:

· Agree on the use cases for trick mode support and add to permanent document.

· Agree on the principle solution.
· Inform MPEG on the interest to use temporal subsequences as a means to support advanced trick modes.

· Potentially update TS26.247 and TS26.244 as proposed in section 3. Once agreed the exact text to implement in TS26.247 and TS26.244 will be provided during SA4#62 or for SA4#63.
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