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1 Introduction

The support of trick modes, in particular fast forward, for DASH is important to provide competitive streaming experience. As agreed during SA4#62 (see S4-110174, clause 12), temporal subsequences can be one of the solutions to support advanced trick modes. However 3GPP agreed that work on supporting temporal subsequences for trick mode should be driven by MPEG not in 3GPP. MPEG has integrated such a feature in the DIS of 23001-6 under the context of Sub-Representations and has informed 3GPP on this matter in the incoming LS on S4-110293.

We propose to adopt the same concept for 3GP DASH. The relevant Draft CRs for TS26.247 and TS26.244 are provided in this document. We expect that the additions in TS26.244 may be avoided and reference to the ISO base media file format may is possible.
We also propose to close the use case in clause 12 once this feature has been introduced.
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13.6 Level Assignment Box

Definition

Box Type:
`leva’
Container:
Movie Extends Box (`mvex’)
Mandatory:
No
Quantity:

Zero or one
Levels specify subsets of the file. Samples mapped to level n may depend on any samples of levels m, where m <= n, and shall not depend on any samples of levels p, where p > n.

Levels cannot be specified for the initial movie. When the Level Assignment box is present, it applies to all movie fragments subsequent to the initial movie.

For the context of the Level Assignment box, a fraction is defined to consist of one or more Movie Fragment boxes and the associated Media Data boxes, possibly including only an initial part of the last Media Data Box. Within a fraction, data for each level shall appear contiguously. Data for levels within a fraction shall appear in increasing order of level value. All data in a fraction shall be assigned to levels.

NOTE: In the context of 3G DASH, each subsegment indexed within a Subsegment Index box is a fraction.

The Level Assignment box provides a mapping from features, such as temporal sub-sequences, to levels. A feature can be specified through a track or a sample grouping of a track. 

The following assignment_types are defined; assignment_type values greater than 4 are reserved, while the semantics for the other values are specified as follows.
· 0: sample groups are used to specify levels, i.e., samples mapped to different sample group description indexes of a particular sample grouping lie in different levels within the identified track; other tracks are not affected and must have all their data in precisely one level;

· 1: as for assignment_type 0 except assignment is by a parameterized sample group;

· 2, 3: level assignment is by track (see the Subsegment Index Box for the difference in processing of these levels)
The sequence of assignment_types is restricted to be a set of zero or more of type 2 or 3, followed by zero or more of exactly one type.
Syntax
aligned(8) class LevelAssignmentBox extends FullBox(‘leva’, 0, 0) {
unsigned int(8)
level_count;

for (j=1; j <= level_count; j++) {


unsigned int(32)
track_id;


unsigned int(1)
padding_flag;


unsigned int(7)
assignment_type;


if (assignment_type == 0)



unsigned int(32)
grouping_type;


else if (assignment_type == 1) {



unsigned int(32)
grouping_type;



unsigned int(32)
grouping_type_parameter;


}


else if (assignment_type == 2) {} // no further syntax elements needed


else if (assignment_type == 3) {} // no further syntax elements needed
}
}


Semantics

level_count specifies the number of levels each fraction is grouped into. level_count shall be greater than or equal to 2.

track_id for loop entry j specifies the track identifier of the track assigned to level j.

padding_flag equal to 1 indicates that a conforming fraction can be formed by concatenating any positive integer number of levels within a fraction and padding the last Media Data box by zero bytes up to the full size that is indicated in the header of the last Media Data box. The semantics of padding_flag equal to 0 are unspecified.

assignment_type indicates the mechanism used to specify the assignment to a level. assignment_type values greater than 3 are reserved, while the semantics for the other values are specified as follows.

grouping_type and grouping_type_parameter, if present, specify the sample grouping used to map sample group description entries in the Sample Group Description box to levels. Level n contains the samples that are mapped to the sample group description entry having index n in the Sample Group Description box having the same values of grouping_type and grouping_type_parameter, if present, as those provided in this box. 

	End of Change 1
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13.7
Subsegment Index Box

Definition

Box Type:
`ssix’
Container:
File
Mandatory:
No
Quantity:
Zero or more
The Subsegment Index box ('ssix') provides a mapping from levels (as specified by the Level Assignment box) to byte ranges of the indexed subsegment. In other words, this box provides a compact index for how the data in is ordered according to levels into partial sub-segments. It enables a client to easily access data for partial subsegments by downloading contiguous ranges of data. 

Samples of a partial subsegment may depend on any samples of preceding partial subsegments in the same subsegment, but not the other way around. For example, each partial subsegment contains samples having an identical temporal level (e.g., temporal sub-sequences) and partial subsegments appear in increasing temporal level order within the subsegment. 
There may be 0 or 1 Subsegment Index boxes per each Segment Index box that does not refer to other Segment Index boxes, i.e. that only indexes subsegments but no segment indexes. A Subsegment Index box, if any, shall be the next box after the associated Segment Index box. A Subsegment Index box documents the subsegment that is indicated in the immediately preceding Segment Index box. 

When a partial segment is accessed in this way, for all assignment_types other than 3, the final Media Data box may be incomplete, that is, less data is accessed than the length indication of the Media Data Box indicates is present. The length of the Media Data box may need adjusting, or padding used. The padding_flag in the Level Assignment Box indicates whether this missing data can be replaced by zeros. If not, the sample data for samples assigned to levels that are not accessed is not present, and care should be taken not to attempt to process such samples.

NOTE: assignment_type equal to 3 may be used, for example, when audio and video movie fragments (including the respective Media Data boxes) are interleaved. The first level can be specified to contain the audio movie fragments (including the respective Media Data boxes), whereas the second level can be specified to contain both audio and video movie fragments (including all Media Data boxes).

Syntax
aligned(8) class SubsegmentIndexBox extends FullBox(‘ssix’, 0, 0) {

unsigned int(32)
subsegment_count;

unsigned int(8)
subsegment_level_count;


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


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



unsigned int(32) accumulated_level_size;
}


Semantics
subsegment_count is a positive integer specifying the number of subsegments for which partial subsegment information is specified in this box. subsegment_count shall be equal reference_count (i.e., the number of movie fragment references) in the immediately preceding Segment Index box. 

subsegment_level_count specifies the number of partial subsegment levels the media data is grouped into. subsegment_level_count shall be greater than or equal to 2.
accumulated_level_size, for the value of j equal to 1, indicates the size of the first partial subsegment. accumulated_level_size, for the value of j greater than 1, is equal to the previous value of accumulated_level_size plus the size of the partial subsegment with index j.
	End of Change 2
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1.1 13.8
Temporal level sample grouping

Definition

Many video codecs support temporal scalability where it is possible to extract one or more subsets of frames that can be independently decoded. A simple case is the extraction of I frames for a bitstream with a regular I-frame interval, e.g,, IPPPIPPP…, where every 4th picture is an I frame. Also subsets of these I frames can be extracted for even lower frame rates. More elaborate situations with several temporal levels can be constructed using hierarchical B or P frames.

The Temporal Level sample grouping ('tele') provides a codec-independent sample grouping that can be used to group samples (access units) in a track (and potential track fragments) according to temporal level, where samples of one temporal level have no coding dependencies on samples of higher temporal levels. The temporal level equals the sample group description index (taking values 1, 2, 3, etc). The bitstream containing only the access units of from the first temporal level to a higher temporal level remains conforming to the coding standard. 

A grouping according to temporal level facilitates easy extraction of temporal subsequences, for instance using the Subsegment Index box in section 13.7.

Syntax

class TemporalLevelEntry() extends SampleGroupDescriptionEntry('tele')
{

bit(1)
level_independently_decodable; 

bit(7)
reserved=0;
}
Semantics

The temporal level of samples in a sample group equals to the sample group description index. 
level_independently_decodable is a flag. 1 indicates that all samples of this level have no coding dependencies on samples of other levels. 0 indicates that no information is provided.
	End of Change 3
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7.2.5
Sub-Representation
Sub-Representations are embedded in regular Representations and are described by the SubRepresentation element. Sub-Representations are not offered as regular Representations, but typically provide the ability for accessing a lower quality version of the Representation in which they are contained. Sub-Representations for example allow extracting the audio track in a multiplexed Representation or may allow for efficient fast-forward operations if provided with lower frame rate. The media data for Sub-Representations is ordered into multiple levels, each providing an enhancement compared to the lower levels. Sub-Representations are essentially described by the same attributes as Representation.

If Sub-Representations are offered, then the initialisation segment and/or the media segments shall provide sufficient information such that the data can be easily accessed through HTTP partial GET requests. 
	End of Change 1
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7.3.2
Media Presentation Description Attributes and Elements

The MPD contains attributes and elements as presented in Table 7.2.

<NOTE: This is only a snippet of the table>

	
	
	Representation
	1 … N
	This element contains a description of a Representation.

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

	
	
	
	id
	M
	Provides a unique identifier for this Representation within the Period. 

	
	
	
	width
	O
	Specifies the horizontal resolution of the video media type in an alternative Representation, counted in pixels. 

	
	
	
	height
	O
	Specifies the vertical resolution of the video media type in an alternative Representation, counted in pixels.

	
	
	
	frameRate
	O
	Specifies the output frame rate of the video media type in the representation. If the frame is varying, the value is the average frame or field rate over the entire duration of the representation. 

	
	
	
	lang
	O
	Declares the language code(s) for this Representation according to RFC 5646 [13]. 

Note, multiple language codes may be declared when e.g. the audio and the sub-title are of different languages. For a full mapping of languages to media types, the initialization segment or a media segment may have to be accessed.

	
	
	
	mimeType
	M
	Gives the MIME type of the Initialisation Segment, if present; if the Initialisation Segment is not present it provides the MIME type of the first Media Segment. 

Where applicable, this MIME type shall include the codec parameters for all media types. The codec parameters shall also include the profile and level information where applicable.
For 3GP files, the MIME type is provided according to RFC 4281 [14].

	
	
	
	group
	OD

Default: 0
	Specifies the group to which this Representation is assigned. 

	
	
	
	startWithRAP
	OD

Default: False
	When ‘true’, indicates that all Segments in the Representation start with a random access point

	
	
	
	qualityRanking
	O
	Provides a quality ranking of the Representation relative to other Representations in the Period. Lower values represent higher quality content. If not present then the ranking is undefined.

	
	
	
	SubRepresentation
	0 … N
	This element describes a Sub-Representation.

	
	
	
	
	level
	M
	Specifies the sub-representation level.

	
	
	
	
	bandwidth
	M
	Identical to the bandwidth definition in Representation, but applied to this Sub-Representation

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

	
	
	
	
	frameRate
	O
	Identical to the frameRate definition in Representation, but applied to this Sub-Representation

	
	
	
	
	lang
	O
	Identical to the lang definition in Representation, but applied to this Sub-Representation

	
	
	
	
	mimeType
	M
	Identical to the mimeType definition in Representation, but applied to this Sub-Representation

	
	
	
	
	startWithRAP
	O
	Identical to the startWithRAP definition in Representation, but applied to this Sub-Representation

	
	
	
	
	ContentProtection
	O
	Identical to the ContentProtection definition in Representation, but applied to this Sub-Representation

	
	
	
	ContentProtection
	0 … N
	This element provides information about the use of content protection for the segments of this representation.
When not present the content is not encrypted or DRM protected.


	End of Change 2
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7.3.3 Media Presentation Description Schema
The XML schema for the MPD in section 7.3.2 is as follows:

	<?xml version="1.0" encoding="UTF-8"?>
<xs:schema targetNamespace="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2009"


attributeFormDefault="unqualified" 


elementFormDefault="qualified"  


xmlns:xs="http://www.w3.org/2001/XMLSchema"

xmlns="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2009">


<xs:annotation>


<xs:appinfo>Media Presentation Description</xs:appinfo>


<xs:documentation xml:lang="en">




This Schema defines 3GPP Media Presentation Description!



</xs:documentation>


</xs:annotation>
<!-- MPD: main element -->


<xs:element name="MPD" type="MPDtype"/>
<!-- MPD Type -->

<xs:complexType name="MPDtype">

<xs:sequence>



<xs:element minOccurs="0" name="ProgramInformation" type="ProgramInformationType"/>


<xs:element maxOccurs="unbounded" name="Period" type="PeriodType"/>


<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>


</xs:sequence>


<xs:attribute default="OnDemand" name="type" type="PresentationType"/>


<xs:attribute name="availabilityStartTime" type="xs:dateTime"/>


<xs:attribute name="availabilityEndTime" type="xs:dateTime"/>


<xs:attribute name="mediaPresentationDuration" type="xs:duration"/>


<xs:attribute name="minimumUpdatePeriodMPD" type="xs:duration"/>


<xs:attribute name="minBufferTime" type="xs:duration" use="required"/>

<xs:attribute name="timeShiftBufferDepth" type="xs:duration"/>


<xs:attribute name="baseURL" type="xs:anyURI"/>

<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>

<!-- Type of presentation - live or on-demand -->

<xs:simpleType name="PresentationType">


<xs:restriction base="xs:string">



<xs:enumeration value="OnDemand"/>



<xs:enumeration value="Live"/>


</xs:restriction>

</xs:simpleType>

<!-- Period of a presentation -->

<xs:complexType name="PeriodType">


<xs:sequence>



<xs:element minOccurs="0" name="SegmentInfoDefault" type="SegmentInfoDefaultType"/>



<xs:element maxOccurs="unbounded" name="Representation" type="RepresentationType"/>



<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>


</xs:sequence>


<xs:attribute name="start" type="xs:duration"/>

<xs:attribute name="id" type="xs:string"/>


<xs:attribute default="false" name="segmentAlignmentFlag" type="xs:boolean"/>


<xs:attribute default="false" name="bitStreamSwitchingFlag" type="xs:boolean"/>


<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>

<!-- Program information for a presentation -->

<xs:complexType name="ProgramInformationType">


<xs:sequence>



<xs:element  minOccurs="0" name="Title" type="xs:string"/>



<xs:element  minOccurs="0" name="Source" type="xs:string"/>



<xs:element  minOccurs="0" name="Copyright" type="xs:string"/>



<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>


</xs:sequence>


<xs:attribute name="moreInformationURL" type="xs:anyURI"/>


<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>

<!-- Default Segment access information -->

<xs:complexType name="SegmentInfoDefaultType">


<xs:sequence>



<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>


</xs:sequence>


<xs:attribute name="baseURL" type="xs:anyURI"/>


<xs:attribute name="duration" type="xs:duration"/>

<xs:attribute default="1" name="startIndex" type="xs:unsignedInt"/>


<xs:attribute name="sourceUrlTemplatePeriod" type="xs:string"/>


<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>

<!-- A Representation of the presentation content for a specific Period -->

<xs:complexType name="RepresentationType">


<xs:sequence>



<xs:element name="SegmentInfo" type="SegmentInfoType"/>


<xs:element name="SubRepresentation" type="SubRepresentionType"/>


<xs:element minOccurs="0" maxOccurs="unbounded" name="ContentProtection" type="ContentProtectionType"/>



<xs:element minOccurs="0" name="TrickMode" type="TrickModeType"/>



<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>


</xs:sequence>

<xs:attribute name="id" type="xs:string" use="required"/>


<xs:attribute name="bandwidth" type="xs:unsignedInt" use="required"/>

<xs:attribute default="0" name="group" type="xs:unsignedInt"/>


<xs:attribute name="width" type="xs:unsignedInt"/>


<xs:attribute name="height" type="xs:unsignedInt"/>


<xs:attribute name="frameRate" type="xs:double"/>


<xs:attribute name="lang" type="xs:string"/>


<xs:attribute name="mimeType" type="xs:string" use="required"/>


<xs:attribute default="false" name="startWithRAP" type="xs:boolean"/>


<xs:attribute name="qualityRanking" type="xs:unsignedInt"/>


<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>

<!-- Segment access information -->

<xs:complexType name="SegmentInfoType">


<xs:sequence>


<xs:element minOccurs="0" name="InitialisationSegmentURL" type="UrlType"/>



<xs:choice minOccurs="0">




<xs:element minOccurs="0" name="UrlTemplate" type="UrlTemplateType"/>




<xs:sequence>





<xs:element maxOccurs="unbounded" name="Url" type="UrlType"/>





<xs:any namespace="##other" processContents="lax" minOccurs="0"






maxOccurs="unbounded"/>




</xs:sequence>




<xs:any namespace="##other" processContents="lax" minOccurs="0"




 maxOccurs="unbounded"/>



</xs:choice>

</xs:sequence>


<xs:attribute name="baseURL" type="xs:anyURI"/>


<xs:attribute name="duration" type="xs:duration"/>

<xs:attribute default="1" name="startIndex" type="xs:unsignedInt"/>

<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>

<!-- A Segment URL  -->

<xs:complexType name="UrlType">


<xs:sequence>



<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>


</xs:sequence>


<xs:attribute name="sourceURL" type="xs:anyURI"/>


<xs:attribute name="range" type="xs:string"/>


<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>

<!-- A URL template  -->

<xs:complexType name="UrlTemplateType">


<xs:sequence>



<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>


</xs:sequence>


<xs:attribute name="sourceURL" type="xs:anyURI"/>


<xs:attribute name="endIndex" type="xs:unsignedInt"/>


<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>

<!-- A Representation of the presentation content for a specific Period -->

<xs:complexType name="SubRepresentationType">


<xs:sequence>



<xs:element minOccurs="0" maxOccurs="unbounded" name="ContentProtection" type="ContentProtectionType"/>



<xs:element minOccurs="0" name="TrickMode" type="TrickModeType"/>



<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>


</xs:sequence>

<xs:attribute name="level" type="xs:unsignedInt" use="required"/>


<xs:attribute name="bandwidth" type="xs:unsignedInt" use="required"/>

<xs:attribute default="0" name="group" type="xs:unsignedInt"/>


<xs:attribute name="frameRate" type="xs:double"/>


<xs:attribute name="lang" type="xs:string"/>


<xs:attribute name="mimeType" type="xs:string" use="required"/>


<xs:attribute default="false" name="startWithRAP" type="xs:boolean"/>


<xs:attribute name="qualityRanking" type="xs:unsignedInt"/>


<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>

<!-- Gives information about the content protection -->

<xs:complexType name="ContentProtectionType">


<xs:sequence>



<xs:element minOccurs="0" name="SchemeInformation" type="xs:string"/>



<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>


</xs:sequence>


<xs:attribute name="schemeIdUri" type="xs:anyURI" use="required"/>


<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>

<!-- Gives information about trick mode -->

<xs:complexType name="TrickModeType">


<xs:sequence>



<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>


</xs:sequence>


<xs:attribute default="1" name="alternatePlayoutRate" type="xs:string"/>


<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>
</xs:schema>


	End of Change 3
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8.2.5 Sub-Representation
If a SubRepresentation element is present in a Representation in the MPD, then the media segments in this Representation shall include a Segment Index. The Initialisation Segment shall contain the Level Assignment (‘leva’) box.

The attribute level specifies the level to which the described Sub-Representation is associated to in the Subsegment Index.  Level n corresponds to the n-th level in the Subsegment Index. The information in Representation, Sub-Representation and in the Level Assignment (‘leva’) box contains information on the assignment of media data to levels.
For temporal level assignment, the sample grouping 'tele' as defined in TS26.244 [4], clause 13.8, shall be used.
	End of Change 4
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