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1. Introduction 
There are various service/quality levels in each segment. For example, there are different levels of temporal scalability in the predictive hierarchical structure in MPEG4/AVC. In this case, increasing the temporal level at the client side present enhance of the quality of service for the user. However, it is important to support a simple and efficient solution. To support such a solution, the use of temporal sub-sequences is proposed. 
2. Proposed Solution
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 signaled
· A sub-fragment index box for easy access to the sub-sequences

· Extensions to the MPD

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.
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. 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. 

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.


3. Conclusion
In this contribution, we propose a “sfix” box to support multiple levels of services and quality for generalization. The extension is intended to assist the client to take various levels of adaptation.
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