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5.4.3.2 Common Group and Representation Attributes and Elements

5.4.3.2.1 Overview

The elements Group, Representation, and SubRepresentation have assigned common attributes and elements.

The attributes @width, @height, @parx, @pary, @lang, @numberOfChannels, @samplingRate, @mimeType, @group, @startWithRAP, @frameRate and @maxPlayoutRate may be present in all three elements. The semantics of these attributes are provided 5.4.3.2.2. 

If a Representation element is contained in a Group element, then an attribute from the above list that is specified in both the Representation element and the containing Group element shall have the same value in both. 

The @group attribute, when provided in a Group element, identifies the group. 

When provided in a Representation element the @group attribute identifies the Group to which the Representation belongs. If not provided for a Representation element which is not included within a Group element then the Representation shall be assumed to be in group zero.

The semantics of the common attributes and elements are provided in Table 4 in 5.4.3.2.2, the syntax is provided in 5.4.3.2.3.
5.4.3.2.2 Semantics

Table 0\IF >= 1 "A." 

SEQ Table 
4
 — Common Group, Representation and Sub-Representation Attributes and Elements

	Element or Attribute Name
	Use
	Description

	
	
	Group, Representation, SubRepresentation
	
	Element

	
	
	
	@width
	O
	Specifies the horizontal visual presentation size of the video media type in an alternative Representation on a square grid determined by the @parx and @pary attributes.  

	
	
	
	@height
	O
	Specifies the vertical visual presentation size of the video media type in an alternative Representation, on a square grid determined by the @parx and @pary attributes. This value should be equal to the vertical pixel resolution of the video.

	
	
	
	@parx
	O
	indicates the horizontal size of the encoded video pixels (samples) (in arbitrary units). The default value is 1.  

	
	
	
	@pary
	O
	indicates the vertical size of the encoded video pixels (in the same arbitrary units as @parx). The default value is 1.  

	
	
	
	@frameRate
	O
	Specifies the output frame rate or the output field rate of the video media type in the representation for progressive or interlaced video, respectively. If the frame or field rate is varying, the value is the average frame or field rate over the entire duration of the representation. In case of a multiview complementary Representation, the value indicates the frame or field rate of a single view.

	
	
	
	@lang
	O
	Declares the language code(s) for this Representation according to IETF RFC 5646. 

Note, multiple language codes may be declared as a white-space separated list and indicate that the representation may suit a preference for any of the indicated languages. For a full indication of what media is offered under each language, the Initialisation Segment or a Media Segment may have to be accessed.

	
	
	
	@numberOfChannels
	O
	A single value describing the number of audio output channels or a list of available audio channels. For example,  @numberOfChannels=”5.1 2” for an MPEG Surround Representation

	
	
	
	@samplingRate
	O
	A single value describing the sample rate of the audio stream or a list of sample rates available in the audio stream, e.g. @samplingRate=”44100 22050” for an HE-AAC stream with the SBR tool enabled and backwards compatible signaling.

	
	
	
	@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. 

	
	
	
	@group
	O
	Specifies the group. 

	
	
	
	@maximumRAPPeriod
	O
	Provides the maximum time interval between RAPs in seconds in this Representation. If not present, it is unspecified. The index and the presentation time of any RAP shall either be documented by the Segment Index or is implicitly defined by the @startWithRAP attribute set to ‘true'. 

	
	
	
	@startWithRAP
	O
	When 'true', indicates that all Segments in the Representation start with a RAP (both in terms of data and in terms of presentation time). The presentation time of the RAP shall either be provided explicitly by the Segment Index or, if the @segmentAlignmentFlag is true, may be inferred from the presentation time of the last sample of the previous segment.

	
	
	
	@maxPlayoutRate
	O
	bla bla bal

	
	
	
	ContentProtection
	0 … N
	Provides information about the use of content protection for this Representation or Group of Representation.

When not present the content is neither encrypted nor DRM protected.

When multiple elements are present, then the successful processing of one of the elements is sufficient to access the described Representations.

	
	
	
	Accessibility
	0 … N
	Provides information about Accessibility Information scheme

	
	
	
	Rating
	0 … N
	Provides information Content rating scheme

	
	
	
	Viewpoint
	0 … N
	Provides information Content View Point annotation scheme

	
	
	
	MultipleViews
	0 … 1
	Provides information for video that contains multiple views 

	Legend: 

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.

For elements: <minOccurs>..<maxOccurs> (N=unbounded)

Elements are bold; attributes are non-bold and preceded with an @.


5.4.3.2.3 XML Syntax

	
<!-- RepresentationBase type; extended by other Representation-related types -->

<xs:complexType name="RepresentationBaseType">


<xs:sequence>



<xs:element name="ContentProtection" type="ContentDescriptorType" 









minOccurs="0" maxOccurs="unbounded"/>



<xs:element name="Accessibility" type="ContentDescriptorType" 









minOccurs="0" maxOccurs="unbounded"/>



<xs:element name="Rating" type="ContentDescriptorType" 









minOccurs="0" maxOccurs="unbounded"/>



<xs:element name="Viewpoint" type="ContentDescriptorType" 









minOccurs="0" maxOccurs="unbounded"/>



<xs:element name="MultipleViews" type="MultipleViewsType" minOccurs="0"/>



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


</xs:sequence>


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


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


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


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


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


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


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


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


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


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


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


<xs:attribute name="numberOfChannels" type="StringVectorType"/>


<xs:attribute name="samplingRate" type="StringVectorType"/>


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

</xs:complexType>

<!-- Type for space delimited list of strings -->

<xs:simpleType name="StringVectorType ">


<xs:list itemType="xs:string"/>

</xs:simpleType>
  <!-- Type for space delimited list of language codes -->

<xs:simpleType name="LangVectorType">


<xs:list itemType="xs:language"/>

</xs:simpleType>


5.4.3.3 Group

5.4.3.4 Representation

5.4.3.4.1 Overview

A Representation is one of the alternative choices of the media content or a subset thereof typically differing by the encoding choice, e.g. by bitrate, resolution, language, codec, etc.

A Representation starts at the start of the Period PeriodStart and continues to the end of the Period, i.e. the start of the next Period or the end of the Media Presentation.

A Representation consists of one or more Segments. 

Each Representation either contains an Initialisation Segment or each Media Segment in the Representation is self-initialising.

Each Representation includes one or more media components, where each media component is an encoded version of one individual media type of continuous media such as audio, video, or timed text. Media components are time-continuous across boundaries of consecutive Media Segments within one Representation. The timing within each Representation is relative to the PeriodStart time or the Period that contains this Representation.

A Representation may contain zero or more Sub-Representations as defined in 5.4.3.5.

The semantics of the attributes and elements within a Representation are provided in Table 6 of 5.4.3.4.2. The XML-syntax of the Representation type is provided in 5.4.3.4.3.

5.4.3.4.2 Semantics
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6
 —Semantics of Representation element
	Element or Attribute Name
	Use
	Description

	
	
	Representation
	M
	This element contains a description of a Representation.

	
	
	
	@id
	M
	Unique identifier for this Representation within the Period. The string shall only contain characters that permit to form a valid HTTP-URL according to RFC 1738.

	
	
	
	@bandwidth
	M
	The minimum bandwidth of a hypothetical constant bitrate channel in bits per second (bps) over which the Representation (i.e. the collection of all Segments of a Representation) can be continuously delivered such that a client, after buffering for exactly @minBufferTime when accessing a Representation at any RAP can be assured of having enough data for continuous playout.

	
	
	
	@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.

	
	
	
	@dependencyId
	O
	Indicates a whitespace-separated list of @id attributes indicating all complementary Representations the Representation depends on in the decoding process.

	
	
	
	@bitstreamStructureId
	O
	The attribute may be present for Representations containing video and its semantics are unspecified for any other type of Representations. If present, the attribute @bitstreamStructureId indicates a whitespace-separated list of bitstream structure identifier values. A bitstream formed by concatenating the bitstream of a first representation until a Random Access Point access unit (exclusive) and the bitstream of a second representation (having the same bitstream structure identifier value as for the first representation) starting from the respective Random Access Point access unit (inclusive) conforms to the respective codec specification regardless of the type of the Random Access Point access unit. Furthermore, the decoded pictures have an acceptable quality regardless of type of the Random Access Point access unit used. 

For AVC, SVC, and MVC bitstreams, a Random Access Point access unit is an Instantaneous Decoding Refresh (IDR) access unit or an access unit for which the recovery_frame_cnt syntax element of the Recovery Point Supplementary Enhancement Information message of AVC can be set to 0.

All bitstream structure identifier values for one Group shall differ from those of another Group.

NOTE: Indicating multiple bitstream structure identifier values for a representation can be useful in cases where switching between Representations A and B as well as between Representations B and C is allowed at non-IDR intra pictures, but switching between Representations A and C would cause too severe a degradation in the quality of the leading pictures and is hence not allowed. To indicate these permissions and restrictions, Representation A would contain bitstreamStructureId equal to “1”, Representation B would contain bitstreamStructureId equal to “1 2”, and Representation C would contain bitstreamStructureId equal to “2”.

	
	
	
	CommonAttributesElements
	-
	Common Representation and Group Attributes and Elements (see 5.4.3.2)

	
	
	
	SubRepresentation
	0 … N
	Provides information about a sub-representation that is embedded in the containing Representation.

	
	
	
	
	
	

	
	
	
	SegmentInfo
	1
	Provides Segment access information.

	Legend: 

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.

For elements: <minOccurs>...<maxOccurs> (N=unbounded)

Elements are bold; attributes are non-bold and preceded with an @, List of elements and attributes is in italics bold


5.4.3.4.3 XML Syntax

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





extends RepresentationBaseType -->

<xs:complexType name="RepresentationType">


<xs:complexContent>



<xs:extension base="RepresentationBaseType">




<xs:sequence>





<xs:element name="SubRepresentation" type="SubRepresentationType" 











minOccurs="0" maxOccurs="unbounded"/>





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





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




</xs:sequence>




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




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




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




<xs:attribute name="dependencyId" type="StringVectorType"/>




<xs:attribute name="bitstreamStructureId" type="StringVectorType"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>


5.4.3.5 Sub-Representation

5.4.3.5.1 Overview

Sub-Representations are embedded in regular Representations and are described by the SubRepresentation element. The SubRepresentation element describes properties of one or several media components that are embedded in the Representation. It may for example describe the exact properties of an embedded audio component (language, codec, etc.), an embedded sub-title (language) or it may describe some embedded lower quality video layer (e.g. some lower frame rate, etc.). 
In case the @level attribute is present in the SubRepresentation element, Sub-Representations provide the ability for accessing a lower quality version of the Representation in which they are contained. In this case, Sub-Representations for example allow extracting the audio track in a multiplexed Representation or may allow for efficient fast-forward or rewind operations if provided with lower frame rate. 
Sub-Representations are described by the same attributes and elements as Representation.
In case the @level attribute is present in the SubRepresentation element, then the initialisation segment and/or the media segments and/or the index segments shall provide sufficient information such that the data can be easily accessed through HTTP partial GET requests. 
Note: if the @level attribute is absent, then the SubRepresentation element is only used as a more detailed descriptor for components that are embedded in the Representation. 
The semantics of the attributes and elements within a Representation are provided in Table 7 of 5.4.3.5.2. The XML-syntax of the Representation type is provided in 5.4.3.5.3.

5.4.3.5.2 Semantics
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 —Semantics of SubRepresentation Element

	Element or Attribute Name
	Use
	Description

	
	
	SubRepresentation
	
	This element describes a Sub-Representation.

	
	
	
	@level
	O
	Specifies the sub-representation level. If @level attribute present, a Subsegment Index is available for each Media Segment in the containing Representation.

	
	
	
	@dependencyLevel
	O
	Indicates a whitespace-separated list of @level attributes indicating all Sub-Representations within this Representation that this Sub-Representation depends on in the decoding process.

	
	
	
	@bandwidth
	O
	Identical to the @bandwidth definition in Representation, but applied to this Sub-Representation. This attribute shall be present in case the @level attribute is present.

	
	
	
	
	
	

	
	
	
	CommonAttributesElements
	-
	Common Representation and Representation Group Attributes and Elements (see 5.4.3.2)

	Legend: 

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.

For elements: <minOccurs>...<maxOccurs> (N=unbounded)

Elements are bold; attributes are non-bold, List of elements and attributes is in italics bold


5.4.3.5.3 XML Syntax

	
<!-- SubRepresentation of the presentation content for a specific Period;





extends RepresentationBaseType -->

<xs:complexType name="SubRepresentationType">


<xs:complexContent>



<xs:extension base="RepresentationBaseType">




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




<xs:attribute name="dependencyLevel" type="UIntVectorType"/>




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




</xs:extension>


</xs:complexContent>

</xs:complexType>

<!-- Type for space delimited list of strings -->

<xs:simpleType name="UIntVectorType ">


<xs:list itemType="xs:unsignedInt"/>

</xs:simpleType>


5.5 Other Representation and Group Elements

5.5.1 
5.5.1.1 


5.5.1.2 
IFSEQ
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	

	





5.5.1.3 
	









5.5.2 Multiple Views Descriptors

5.5.2.1 Overview

A presentation can contain two or more views of which one or more view pairs can contain stereoscopic content suitable to be displayed as left and right view. The MultipleViews element supports signalling of frame packing arrangement and the transport of multiple views in a single representation. It is also used to identify left or right view if a single view is contained per representation. 

The semantics of the attributes within the MultipleViews element are provided in Table 15 of 5.7.1.2.  The XML-syntax of MultipleViews element is provided in 5.7.1.3.

5.5.2.2 Semantics
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15
 — Semantics of MultipleViews element

	Element or Attribute Name
	Use
	Description

	
	
	
	MultipleViews
	0 ... 1
	Provides information for 3D video in the representation

	
	
	
	
	@stereoId
	O
	When present, indicates that the presentation contains a view that belongs to one or more stereo video pairs.  If more than one stereo pair is available for a segment, each stereo pair is indicated by an index i. The @stereoId attribute string contains a whitespace separated list of substrings starting with either ‘l’ or ‘r’, followed by zero or more digits that form an optional index value i. If one substring equals 'ri' it indicates the right view, if 'li', it indicates the left view of the i-th stereo video pair. If only two views are available for a segment, the index value is an empty string.

	
	
	
	
	@maximumViews
	O
	When present, indicate the maximum number of target output views of the operation points the representation can provide

	
	
	
	
	FramePacking
	0 .. N
	A Content Descriptor, when present, indicates that the representation is a bitstream with frame packing arrangement information. For details see 5.6.

	Legend: 

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.

For elements: <minOccurs>...<maxOccurs> (N=unbounded)

Elements are bold; attributes are non-bold and preceded with an @.


5.5.2.3 XML Syntax

	
<!-- Type for MultipleViews -->

<xs:complexType name="MultipleViewsType">



<xs:element name="FramePacking" type="ContentDescriptorType" minOccurs="0" maxOccurs="unbounded"/>


<xs:attribute name="stereoId" type="StringVectorType"/>


<!-- stereoid: list of strings starting with "l" or "r" followed by optional index number -->


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


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

</xs:complexType>


6 Segment Formats

6.1 General

6.1.1 Segment Properties

The Segment formats specify the formats of the entity body of the request response when issuing a HTTP GET request or a partial HTTP GET with the indicated byte range through HTTP/1.1 as defined in RFC 2616 to a resource identified in the Media Presentation Description.

The Initialisation Segment contains initialisation information for accessing the Representation. The Initialisation Segment shall not contain any media data.

A Media Segment contains media components that are either described within this Media Segment or described by the Initialisation Segment of this Representation or both. In addition, a Media Segment 

1) is assigned an MPD URL Element.

2) is explicitly or implicitly assigned a start time relative to the start of the Representation provided by the MPD. The client can therefore download the appropriate Segments in regular play-out mode or after seeking. The start time shall be drift-free between the time indicated in the MPD and internal clock of the Media Segments, i.e. the accuracy of the start time documented in the MPD relative to the internal clock does not depend on the position of the Segment in the Representation.

3) should contain at least one representation access point (RAP). Note that certain profiles may mandate the presence of at least one RAP for each media segment.

4) should provide information how to access the Media Presentation within this Segment, e.g. exact timing, index. There is no requirement that a Media Segment starts with a RAP, but it is possible to signal in the MPD that all Segments within a Representation start with a RAP. The first Media Segment of a Representation shall always start with a RAP.

5) shall contain sufficient information to time-accurately present each contained media component in the Representation without accessing any previous Media Segment in this Representation provided that the Media Segment contains a RAP. The time-accuracy enables a client to seamlessly switch Representations and jointly present multiple Representations. 

6) may contain indexing information for randomly accessing subsegments of the Segment by using partial HTTP GET requests. Indexing information may also be provided in separate Index Segments. A generic syntax and semantic for indexing is for example provided by the Segment Index (‘sidx’) in ISO/IEC 14496-12. 
7) may contain additional subsegment indexing information for accessing different levels of subsegments in a media segment. A generic syntax and semantic for sub-segment indexing is for example provided by the Subsegment Index (‘ssix’) in ISO/IEC 14496-12. This Subsegment Index may also be provided in separate Index Segments together with the Segment Index.
8) if first in a Representation, shall be assigned presentation time 0 in the Media Presentation timeline relative to the Period start time. If the first sample of any of the media components has a Media Presentation time relative to the Period start time greater than 0, then this presentation time shall be signalled in the Media Segment. No sample of any of the media components shall have Media Presentation time relative to the Period start time smaller than 0.

This standards focuses on segment formats based on MPEG container formats. Specifically 

· in 6.2, segment formats are described when used with media segments based on the ISO Base Media File Format as defined in ISO/IEC 14496-12;

· In 6.3, segment formats are described when used with media segments based on the MPEG-2 Transport Stream as defined in the ISO/IEC 13818-2 Format;

In both case the segment formats are defined such that the media segment formats comply to the respective container formats. 

6.1.2 Guidelines for adding delivery formats to DASH

In order to support use with DASH, a delivery format should have the property that decoding and playback of any portion of the media can be achieved using a subset of the media which is only a constant amount larger than the portion of the media to be played.

For example, a delivery format where the media is stored as a header followed by a sequence of small blocks, with the property that any block can be decoded and played out given only that block and the header has this property. The definition of these blocks and the mapping to the sub-segments in this standard is encouraged. A subsegment may be defined as a contiguous time interval of a segment and a contiguous byte range of a segment, for which no overlap in both dimensions with any other subsegment in the segment exists.

Additionally, it is desirable that the delivery format supports some kind of “index” which enables the byte range within the Segment corresponding to any given time range to be efficiently discovered. A suitable unit is the indexing of sub-segments. It should be possible to discover the position in the Segment of the index without downloading the whole Segment. The position of the index may also be advertised in the MPD or the index may be provided as a separate Index Segment. The Segment Index (‘sidx’) or Subsegment Index (‘ssix’), both defined in ISO/IEC 14496-12, may serve as a starting point.

6.2 Segment formats for ISO Base Media File Format

6.2.1 Introduction

This Clause introduces segment formats that are suitable to be used if Media Segments comply with the ISO Base Media File Format. All segment formats defined in this Clause contain one or more boxes in accordance with the boxed structure of the ISO base media file format [ISO/IEC 14496-12]. Segment formats that may be used in DASH are defined within this Clause.

Subsegments for media segments based on the ISO base media file format are defined as a self-contained set of one or more consecutive movie fragments; a self-contained set contains one or more movie fragment boxes with the corresponding media data (‘mdat’) box(es), and each movie fragment (‘moof’) box immediately precedes its corresponding media data box. 

6.2.2 Initialisation Segment Format

The Initialisation Segment is conformant with the ISO base media file format and the Dynamic Adaptive Streaming over HTTP (DASH) brand defined here and shall carry “dash” as a compatible_brand. 

The Initialisation Segment shall consist of the “ftyp” box, the “moov” box, and optionally the “pdin” box. The tracks in the “moov” box shall contain no samples (i.e. the entry_count in the “stts”, “stsc”, and “stco” boxes shall be set to 0) and is thus 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 encoding of the media content, specifically of the Representation. 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” box.

6.2.3 Media Segment Types

6.2.3.1 General

All media segments shall conform to the general definitions in 6.2.3.2. Additional type-specific constraints are provided further below in this Clause. 

Further rules on media segments in combination with certain MPD attributes are provided in 7.2.

Note that media segments may conform to multiple types. Conformance can be expressed by adding the brand (4cc) to the ‘styp’ box as a compatible brand and, if applicable, as the major brand.

Unless specified otherwise, the referred boxes in this Clause are specified in ISO/IEC 14496-12.

6.2.3.2 General Format Type

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

· Each Media Segment may contain a ‘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 for media data that does not use external data references and the flag ‘default-base-is-moof’ shall also be set; absolute byte-offsets shall not be used for this media data.  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 may also be present; 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.

6.2.3.3 Indexed Media Segment

A Media Segment conforming to the Indexed Media Segment Format shall carry ‘msix’ as a compatible_brand and is defined as follows
· Each Media Segment shall comply to the general type as defined in 6.2.3.4 and in addition in each self-contained movie fragment, the movie fragment (‘moof’) box is immediately followed by its corresponding media data (‘mdat’)

· Each Media Segment shall contain at least one ‘sidx’ box. The first ‘sidx’ box shall be placed before any ‘moof’ box and shall document subsegments that span the composition time of the entire segment.

6.2.3.4 Sub-Indexed Media Segment

A Media Segment conforming to the Sub-Indexed Media Segment Format shall carry ‘sims’ in the Segment Type box (‘styp’) as a compatible_brand and is defined as follows:

· It shall conform to the indexed media segment format as specified in 6.2.3.3.

· The Subsegment Index box (‘ssix’) shall be present and shall follow immediately after the ‘sidx’ box that documents the same subsegment. This immediately preceding ‘sidx’ shall only index subsegments.

6.2.4 Self-Initialising Media Segment Formats

6.2.4.1 General

A Self-Initialising Media Segment conforms to the concatenation of an Initialisation Segment and a Media Segment.

6.2.4.2 General Format Type

The Self-Initialising Media Segment is conformant with the ISO base media file format and the Dynamic Adaptive Streaming over HTTP (DASH) brand and shall carry “dash” as a compatible_brand.

6.2.4.3 Indexed Self-Initialising Media Segment

The Index Self-Initialising Media Segment conforms to the concatenation of an Initialisation Segment and an Indexed Media Segment and shall carry ‘dash’ as a compatible_brand.

6.3 Segment formats for MPEG-2 Transport Streams

6.3.1 Introduction

This Clause introduces segment formats that are suitable to be used if Media Segments comply with MPEG-2 TS in accordance with [SO/IEC 13818-1]. Segment formats that may be used in DASH in this context are defined within this Clause.

In context of this Clause, a sample is an access unit encapsulated into one or more MPEG-2 TS packets, which have the same PID value. A subsegment in this context is defined as an Indexed set of access units consecutive in decode order.
A reference stream is defined in context of this Clause as a continuous group of samples of the primary media component.

6.3.2 Media Segment Types and Formats

6.3.2.1 General

Type-specific constraints are provided further below in this Clause. 

Further rules on media segments in combination with certain MPD attributes are provided in Clause 7.

6.3.2.2 Basic Media Segment

A media segment shall be a valid MPEG-2 TS, conforming to [ISO/IEC 13818-1]. In addition, the following conditions shall be met:

· Media segment boundaries shall be placed at MPEG-2 TS Packet boundaries.

· Media segment shall contain one and only one program.

· Concatenation of consecutive segments of the same representation shall yield an MPEG-2 TS, conforming to ISO/IEC 13818-1. However, such a concatenation may have PCR and continuity counter discontinuities, and may exceed the maximum limits on PCR frequency.
6.3.3 Initialisation Segment Types and Formats

An initialisation segment shall be a valid MPEG-2 TS, conforming to [ISO/IEC 13818-1], and its concatenation with any media segment shall yield a valid MPEG-2 TS with possible discontinuities in PCR and/or continuity counter. Initialisation segment shall contain one and only one program.
The MIME type of an Initialisation Segment is “video/m2t”.
The Initialisation Segment should contain Program Specific Information (such as PAT, PMT). It may also contain codec-specific and conditional access initialization information.

Initialisation segment is optional. If it is not present in a given Representation, all media segments belonging to this Representation shall be self-initialising. In this case, all initialisation information shall be present in the beginning of the segment, prior to any media data. In this case, there shall be no packets of any PID carrying any media, data, nor PCR's prior to the last packet of PSI. PSI shall have at least a PAT followed by a PMT.

Should both an initialisation segment be present, and initialisation data appear inside a media segment, initialisation information conveyed within the media segment overrides the respective initialisation information in the initialisation segment. E.g., information contained in a PAT within the media segment takes precedence over information in PAT within the initialisation segment. 

No media segment shall depend on initialisation information in appearing in any preceding media segment.
6.3.4 Index Segment

6.3.4.1 Index Segment for a single Media Segment

An Index Segment that indexes exactly one Media Segment shall carry ‘isss’ as a compatible_brand and is defined as follows:

· Each Index Segment shall begin with an ‘styp’ box, and the brand ‘isss’ shall be present in the ‘styp’ box;

· Each Index Segment shall contain the Segment Index box(es) that indexes exactly one Media Segment.

6.3.4.2 Index Segment for multiple Media Segments

An Index Segment that indexes multiple Media Segments is defined as follows:

· Each Index Segment shall begin with an ‘styp’ box, and the brand ‘isms’ shall be present in the ‘styp’ box;

· Each media segment is indexed by one or more Segment Index Box(es); the boxes for a given media segment are contiguous;

· The indexing information for the media segments is concatenated in order, preceded by a single overall segment index box;

· The overall segment index box has one entry in its loop for each media segment, and each entry refers to the segment index information for a single media segment.
6.3.4.3 Index Segment with Sub-Segment Index
An Index Segment containing conforming to the Index Segment with Sub-Segment Index shall carry ‘ssss’ in the Segment Type box (‘styp’) as a compatible_brand and is defined as follows:

· It shall conform to either to the Index Segment for a single Media Segment as defined in 6.3.4.1 or to the Index Segment for a multiple Media Segments.

· The Subsegment Index box (‘ssix’) shall be present and shall follow immediately after the ‘sidx’ box that documents the same subsegment. This immediately preceding ‘sidx’ shall only index subsegments.
7 Media Presentation Authoring Rules

7.1 General

A Media Presentation is composed by an MPD and the referenced segments. Sections 5 and 6 define the formats for these two key components of a DASH-compatible Media Presentation. In this Clause, media presentation authoring rules are provided on how the MPD and different segment formats may be combined to establish a complete Media Presentation.

Specifically aspects are addressed that deal with the segment formats of Representations, that have special alignment with other Representations to simplify seamless switching and joint presentation.

A specification for how to use a media container format with DASH shall include:

· Definition of the MIME type for Segments based on the container format, together with MIME parameters to specify the codecs and codec parameters of the contained media (e.g. the codecs parameter of RFC 4281).
· Description of either a self-initialising Media Segment or the combination of an Initialisation Segment and a Media Segment format.

In addition, the specification may further define:

· Index Segments

· Interpretation of Representation Access Point (RAP), defined in 3, in the context of the media container format

· Container-format-specific semantics for the @bitstreamSwitchingFlag, @segmentAlignmentFlag and @subsegmentAlignmentFlag. These must align with the definitions in 5.4.2, 5.4.2, and 5.4.3.3, respectively.
Note that Representation attributes present in the MPD may also be repeated in the media itself, e.g. in an Initialisation Segment or a Media Segment. The media content shall be provided such that no mismatch between these two values occurs. If it does, the value in the media itself shall take precedence over values expressed in the MPD, especially when used in the media decoding process.
7.2 Media Presentation based on the ISO base media file format

7.2.1 Introduction

The Media Presentation as introduced in Clauses 5 and 6 is instantiated in this Clause using the ISO base media file format [ISO/IEC 14496-12]. This instantiation is referred to as “ISO BMFF-based DASH”. An ISO BMFF-based DASH media presentation is described by an MPD as specified in 5.1. The MIME type of the MPD shall be as defined in Annex D. 

The @mimeType attribute of each Representation (either contained in the Representation or Group element) shall be provided according to RFC 4281. 

The following segment types and formats may be used

· Initialisation Segments complying with formats as defined in 6.2.2.

· Media Segments complying with formats as defined in 6.2.3.2. 

· Self-Initialising Media Segments complying with formats as defined in 6.2.4.

For ISO BMFF-based DASH the following applies:

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

i) The Initialisation Segment as defined in 6.2.2 shall be present. 

ii) Media Segments shall not be self-initialising. The Media Segment format is defined in 6.2.3.

10) In case a Representation contains only a single Media Segment, then either one of the following two options are valid.

· One Initialisation Segment as defined in 6.2.2 and one Media Segment as defined in Clause 6.2.3.

· One Self-Initialising Media Segment as defined in 6.2.4.3.
Index Segments shall not be present. However, an Index element may be present to signal the byte range for an index within a Media Segment as defined in 5.4.4.3.4.
The Representation Access Point follows the definition in 3.1, In addition, the latest index for a Representation Access Points is the first byte of a 'moof' box of a movie fragment that contains a Random Access Point and the presentation time is the composition time of the first Random Access Point in this movie fragment.

The content authoring rules for the media segments when setting certain flags are set to true or false for ISO BMFF-based DASH are provided in 7.2.2.
In case Sub-Representations are used, the rules in 7.2.3 shall apply. 
7.2.2 Authoring Rules for specific MPD flags
7.2.2.1 Segment Alignment

If the @segmentAlignmentFlag is set to ‘true’, the requirements stated in 5.4.2 conditions shall be met. 

7.2.2.2 Bitstream Switching

If the @bitstreamSwitchingFlag is set to ‘true’, for a set of Representations (in the Period element or Group element), the conditions stated in 5.4.2 and all following conditions shall be satisfied:

· The @segmentAlignmentFlag for the same set of Representations shall be set to ‘true’ and the value of the @duration attribute on Representation level shall be identical for all Representations in the Period.
· The @startWithRAP flag shall be set to 'true'
· Let X be the concatenation of an Initialisation 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 shall apply to all possible instances of X and Y: for any media sample commonly present in X and Y, the decoding time and presentation time derived when playing X shall be identical to the decoding time and presentation time, respectively, derived when playing Y, by a legacy player.

7.2.2.3 Subsegment Alignment

If the @subsegmentAlignment attribute is set to 'true', the semantics as defined in 5.4.3.3 shall apply.  In particular, for formats based on the ISO base media file format the following applies:

· streams are tracks as defined in the file format;

· presentation times are composition times.
7.2.3 Sub-Representations

If a SubRepresentation element is present in a Representation in the MPD and the SubRepresentation@level is present, then the media segments in this Representation shall conform to a Sub-Indexed Media Segment as defined in 6.2.3.4. 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.
Media data should be ordered such that each level provides an enhancement compared to the lower levels.
Note that the brand 'sims' can for example be signaled in the Group@mimeType, Representation@mimeType or SubRepresentation@mimeType attribute.

7.3 Media Presentation based on MPEG-2 TS

7.3.1 Introduction

In this Clause, a Media Presentation is instantiated based on Media Segment Formats using the MPEG-2 TS as defined in ISO/IEC 13818-1. This instantiation is referred to as “MPEG-2 TS-based DASH”. A MPEG-2 TS-based DASH media presentation is described by an MPD as specified in Clause 5. The MIME type of the MPD shall be as defined in Annex D.
The @mimeType attribute of each media segment Representation is “video/MP2T”.
The following segment types and formats may be used

· Initialisation Segments complying with formats as defined in 6.3.3.

· Media Segments complying to formats as defined in 6.3.2. 

· Index Segments complying to formats as defined in 6.3.4. 

· If a single Index Segment indexes a single Media Segment, Index Segments complying with format as defined in 6.3.4.1 shall be used.
· If a single Index Segment indexes all the Media Segments in a representation, Index Segments complying with the format as defined in 6.3.4.2 shall be used.
· 
7.3.2 Authoring Rules for specific MPD flags

7.3.2.1 Starting from a Random Access Point

If @startWithRAP flag is set to 'true' for a Representation or a group of Representations, then all media segments of  each of this Representation shall start with a RAP. In this case, all of the following conditions shall be met:

· The first packet of the PCR PID shall precede the first packet carrying any media data. If PCR’s are carried on a media PID, the first packet of this PID shall be the first packet following the initialisation data, and shall carry a PCR. 
Note: In order to avoid changing the underlying MPEG-2 TS, the implementer may choose to add a packet carrying only adaptation field with a PCR, but no payload.
· The first access unit of the primary media component shall be an Elementary Stream Random Access Point as defined in [ISO/IEC 13818-1].

· The payload of the first PES packet shall contain the access unit above, and it shall contain a PTS timestamp. 
7.3.3 Bitstream Switching
If @bitstreamSwitchingFlag is set to 'true', the following conditions shall be met:

· The @segmentAlignmentFlag for the Period shall be set to ‘true’ and the value of the @duration attribute on Representation level shall be identical for all Representations in the Period.
· A concatenation of any two consecutive media segments from different Representations, which are prepended by their respective Initialisation Segments (if present), shall yield a valid MPEG-2 TS.

· Conditions in 7.3.2.1 shall be met.
7.3.4 Segment Alignment
If the @segmentAlignmentFlag is set to 'true', the following conditions shall be met:

· The position of all segment boundaries within a Period is aligned in time across all representations.

· Media segment shall contain only complete PES packets, and the first PES packet shall contain a PTS timestamp. Media segment boundary shall correspond to a boundary between access units in the primary media component.  

7.3.5 Subsegment Alignment

If the @subsegmentAlignment attribute is set to 'true', the semantics as defined in 5.4.3.3 shall apply.  In particular, for MPEG-2 TS-based DASH, the following applies:

· streams and samples are as defined in 6.3.1

· presentation times are those indicated in the index.
· 
all media segments shall be indexed;

7.3.6 Content Protection

All information necessary for decrypting the first encrypted TS packet in a segment shall be present before this packet, either in the same segment, and/or in the initialisation segment (if used). Therefore, CAT shall be present in PSI. The ECM necessary for descrambling the first scrambled packet of the segment shall be present within the segment before such a packet.
7.3.7 Sub-Representations

If a SubRepresentation element is present in a Representation in the MPD and the SubRepresentation@level is present, then an Index Segment shall be present and shall conform to Subsegment Index with Subsegment Indexed as defined in 6.3.4.3. The Subsegment Index box shall contain at least one entry for the value of SubRepresentation@level and for each value provided in the SubRepresentation@dependencyLevel. The remaining attributes of the SubRepresentation element should provide sufficient information such that the data contained in the Sub-Representation can be differentiated from the containing Representation.
Annex A 
(normative)

SEQ table \r0\h 

SEQ figure \r0\h 

MPD Schema

	<?xml version="1.0" encoding="UTF-8"?>
<xs:schema targetNamespace="urn:mpeg:mpegB:schema:DASH:MPD:DIS2011" 

attributeFormDefault="unqualified" 

elementFormDefault="qualified"  

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


xmlns:xlink="http://www.w3.org/1999/xlink"


xmlns="urn:mpeg:mpegB:schema:DASH:MPD:DIS2011">

<xs:import namespace="http://www.w3.org/1999/xlink" 






 schemaLocation="http://www.w3.org/1999/xlink.xsd"/>

<xs:annotation>


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


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



This Schema defines Media Presentation Description for MPEG DASH.




The namespace identifier is for this draft version of the specification.




The final version will use a different namespace identifier to align with 3GPP.




However, changes from the draft to the final version are not expected to change




the information model, even if the schema changes, and trial implementation and




comment on the schema presented here are both encouraged.



</xs:documentation>

</xs:annotation>


<!-- MPD: main element -->

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

<!-- MPD Type -->

<xs:complexType name="MPDtype">


<xs:sequence>



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



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



<xs:element name="BaseURL" type="BaseURLType" minOccurs="0" maxOccurs="unbounded"/>



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


</xs:sequence>


<xs:attribute name="profiles" type="URIVectorType"/>


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


<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"/>


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


<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>

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

<xs:complexType name="ProgramInformationType">


<xs:sequence>



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



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



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



<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>

<!-- Period of a presentation -->

<xs:complexType name="PeriodType">


<xs:sequence>



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



<xs:element name="Representation" type="RepresentationType" 









minOccurs="0" maxOccurs="unbounded"/>



<xs:element name="Group" type="GroupType" 









minOccurs="0" maxOccurs="unbounded"/>



<xs:element name="Subset" type="SubsetType" minOccurs="0" maxOccurs="unbounded"/>



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


</xs:sequence>


<xs:attribute ref="xlink:href"/>


<xs:attribute ref="xlink:actuate" default="onRequest"/>


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


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


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



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


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


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


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

</xs:complexType>

<!-- RepresentationBase type; extended by other Representation-related types -->

<xs:complexType name="RepresentationBaseType">


<xs:sequence>



<xs:element name="ContentProtection" type="ContentDescriptorType" 









minOccurs="0" maxOccurs="unbounded"/>



<xs:element name="Accessibility" type="ContentDescriptorType" 









minOccurs="0" maxOccurs="unbounded"/>



<xs:element name="Rating" type="ContentDescriptorType" 









minOccurs="0" maxOccurs="unbounded"/>



<xs:element name="Viewpoint" type="ContentDescriptorType" 









minOccurs="0" maxOccurs="unbounded"/>



<xs:element name="MultipleViews" type="MultipleViewsType" minOccurs="0"/>



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


</xs:sequence>


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


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


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


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


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


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


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


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


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


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


<xs:attribute name="numberOfChannels" type="StringVectorType"/>


<xs:attribute name="samplingRate" type="StringVectorType"/>


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

</xs:complexType>

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





extends RepresentationBaseType -->

<xs:complexType name="RepresentationType">


<xs:complexContent>



<xs:extension base="RepresentationBaseType">




<xs:sequence>





<xs:element name="SubRepresentation" type="SubRepresentationType" 











minOccurs="0" maxOccurs="unbounded"/>





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





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




</xs:sequence>




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




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




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




<xs:attribute name="dependencyId" type="StringVectorType"/>




<xs:attribute name="bitstreamStructureId" type="StringVectorType"/>



</xs:extension>


</xs:complexContent>

</xs:complexType>

<!-- SubRepresentation of the presentation content for a specific Period;





extends RepresentationBaseType -->

<xs:complexType name="SubRepresentationType">


<xs:complexContent>



<xs:extension base="RepresentationBaseType">




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




<xs:attribute name="dependencyLevel" type="UIntVectorType"/>




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




</xs:extension>


</xs:complexContent>

</xs:complexType>

<!-- Group to contain information common to a group of Representations;





extends RepresentationBaseType -->

<xs:complexType name="GroupType">


<xs:complexContent>



<xs:extension base="RepresentationBaseType">




<xs:sequence>





<xs:element name="Representation" type="RepresentationType" 











minOccurs="0" maxOccurs="unbounded"/>





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




</xs:sequence>




<xs:attribute ref="xlink:href"/>




<xs:attribute ref="xlink:actuate" default="onRequest"/>




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




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




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




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




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




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




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




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




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




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




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




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



</xs:extension>


</xs:complexContent>

</xs:complexType>

<!-- Subset selection information on Groups -->

<xs:complexType name="SubsetType">


<xs:sequence>



<xs:element name="Contains" type="ContainsType" minOccurs="1" maxOccurs="unbounded"/>



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


</xs:sequence>


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

</xs:complexType>

<xs:complexType name="ContainsType">


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


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

</xs:complexType>
  <!-- Default Segment access information -->


<xs:complexType name="SegmentInfoDefaultType">


<xs:sequence>



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



<xs:element name="BaseURL" type="BaseURLType" minOccurs="0" maxOccurs="unbounded"/>



<xs:element name="SegmentTimeline" type="SegmentTimelineType" minOccurs="0"/>



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


</xs:sequence>


<xs:attributeGroup ref="SegmentInfoAttrGroup"/>


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


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


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

</xs:complexType>

<!-- Segment access information -->

<xs:complexType name="SegmentInfoType">


<xs:sequence>



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



<xs:element name="BaseURL" type="BaseURLType" minOccurs="0" maxOccurs="unbounded"/>



<xs:element name="SegmentTimeline" type="SegmentTimelineType" minOccurs="0"/>



<xs:choice minOccurs="0">




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




<xs:sequence>





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





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





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







maxOccurs="unbounded"/>




</xs:sequence>




<xs:element name="SegmentList" type="SegmentListType" minOccurs="0"/>




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






 maxOccurs="unbounded"/>



</xs:choice>


</xs:sequence>


<xs:attributeGroup ref="SegmentInfoAttrGroup"/>


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

</xs:complexType>

<!-- grouping attributes common to SegmentInfo and SegmentInfoDefault -->

<xs:attributeGroup name="SegmentInfoAttrGroup" >


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


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

</xs:attributeGroup>

<!-- 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="indexURL" type="xs:anyURI"/>


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


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

</xs:complexType>

<!-- SegmentList allows xlink in addition to list of URLs -->

<xs:complexType name="SegmentListType">


<xs:sequence>



<xs:element name="Url" type="UrlType" minOccurs="0" maxOccurs="unbounded"/>



<xs:element name="Index" type="UrlType" minOccurs="0" maxOccurs="unbounded"/>


</xs:sequence>


<xs:attribute ref="xlink:href"/>


<xs:attribute ref="xlink:actuate" default="onRequest"/>


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

</xs:complexType>

<!-- Generic named descriptive information about the content -->

<xs:complexType name="ContentDescriptorType">


<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 name="alternatePlayoutRate" type="xs:string"/>


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

</xs:complexType>

<!-- Type for MultipleViews -->

<xs:complexType name="MultipleViewsType">



<xs:element name="FramePacking" type="ContentDescriptorType" minOccurs="0" maxOccurs="unbounded"/>


<xs:attribute name="stereoId" type="StringVectorType"/>


<!-- stereoid: list of strings starting with "l" or "r" followed by optional index number -->


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


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

</xs:complexType>

<!-- Type for space delimited list of strings -->

<xs:simpleType name="StringVectorType ">


<xs:list itemType="xs:string"/>

</xs:simpleType>

<!-- Type for space delimited list of strings -->

<xs:simpleType name="UIntVectorType ">


<xs:list itemType="xs:unsignedInt"/>

</xs:simpleType>

<!-- Type for space delimited list of URIs -->

<xs:simpleType name="URIVectorType ">


<xs:list itemType="xs:anyURI"/>

</xs:simpleType>
  <!-- Type for space delimited list of language codes -->

<xs:simpleType name="LangVectorType">


<xs:list itemType="xs:language"/>

</xs:simpleType>

<!-- Supplementary URL to the one given as attribute -->

<xs:complexType name="BaseURLType">


<xs:simpleContent>




<xs:extension base="xs:anyURI">





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




</xs:extension>


</xs:simpleContent>

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


�we need to say something about alignment
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