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1 Introduction

The exception sheet for HTTP-based Streaming and Download Services (HTTP_SDS) in S4-110354 explicitly mentions the addressing of Improved Content Descriptors especially for Service Degradation. This document provides some generic proposed updates for Content Descriptors. The specific issue of service degradation is addressed in input contribution S4-110433.
This document provides background and discussion in section 2, and a concrete proposal in section 3 based on a Draft CR for TS26.247.

This document is identical to S4-110439 except for this sentence.
2 Background and Discussion

2.1 General
The ContentDescriptorType is used in the DASH Media Presentation Description for the ContentProtection elements. It is defined as follows:
	<!-- 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>


An element of this type has a mandatory @schemeIdUri attribute, the value of which is a URN indicating how the remainder of the element should be interpreted.
The intention is that 3GPP or other organizations define such URNs and their meaning.
This contribution discusses four issues with the ContentDescriptorType:
· Content descriptors are only defined for Content Protection in 3GPP. This is limiting for forward-compatibility and the content descriptors for Accessibility, Rating and Viewpoint as defined in MPEG DASH shall be added as well for comprehensive support. In addition, ignoring content descriptor elements may lead to the wrong processing of the Representation
· It has been stated that the DASH Schema may be extended to define specific syntax for use in the ContentDescriptorType elements. In fact this does not seem to work in any useful way.
· It is not clear how a client should handle a ContentDescriptorType element when the @schemeIdUri is not recognized. In fact the sensible handling is different for the different elements.
· It is not clear how other specifications should make use of the ContentDescriptorType elements: some guidance would be useful.
2.2 Additional Content Descriptors

We propose to add the content descriptors

· Accessibility: Provides information about Accessibility Information scheme
· Rating: Provides information on Content Rating scheme
· Viewpoint: Provides information on Viewpoint annotation scheme
as also defined in MPEG. However, the MPEG specification lacks some clarity which is attempted to be resolved in the remainder of this proposal.
2.3 Extended schema
The assertion has been that an extended schema could be defined that would enable XML tools using the extended Schema to validate and parse documents include ContentDescriptorType elements in some useful way.
Certainly, a type can be defined which is an extension of the ContentDescriptorType which, for example, adds additional attributes. Or a restriction could be defined which restricts the SchemeInformation to particular values, for example from some enumerated set.
However, such a new type could only be applied to all occurrences of one of the ContentDescriptorType elements, whereas the required behaviour is that is applies only to those with the appropriate @schemeIdUri.
It’s difficult to define in an XML Schema a type which varies according to the value of an attribute. One could define a type which is a <choice> of various possibilities, but for validation and parsing the choice should be obviously based on the elements/attributes present, not the value of the attribute. Possibly, restrictions to a single value of the @schemeIdUri could be included in each choice (the authors' XML Schema expertise is running out here), but this is now becoming a very complex schema.
It’s also been suggested that schema extensions can be used to define the contents of the SchemeInformation element. But this is a simple type (xs:string) and cannot contain XML contents that would be visible to a validator/parser based on the main Schema.
In conclusion, it is necessary for implementations to interpret the @schemeIdUri at a semantic level and parse the XML within the element on the basis of the @schemeIdUri value, rather than only on the basis of the schema.
2.4 Unrecognized @schemeIdUri
The following handling for ContentDescriptorType elements with unrecognized @schemeIdUri is proposed:
	Element
	Handling
	Rationale

	ContentProtection
	Discard the element unless it is the only one in the containing Representation or Group. In that case discard the Representation of Group
	At least one of the protection types must be understood in order to make use of the Representation or Group.

	Viewpoint
	Players should not automatically switch between Representations with different Viewpoint values.

Representations with different Viewpoint values appearing in different Groups are intended to be presented together.

This handling should be applied equally for recognised and unrecognised @schemeIdUri values.

Value matching of Viewpoint elements should be based on the entire element contents (attributes and contained elements).
	Different Viewpoint values mean the Representations contain different content and so switching should be user-driven.

These semantics are implied whether or not the Viewpoint value is recognised – for example UIs may simple present “Viewpoint 1”, 
“Viewpoint 2” etc. and let the user work out what they are.

	Rating
	If all Rating elements have unrecognized @schemeIdUri values, and the client has some rating restrictions configured, then discard the Group or Representation. Otherwise discard the element.
	If rating restrictions are configured then at least one of the present Rating elements must be understood to avoid inadvertently presenting material which should be restricted.

	Accessibility
	Same behaviour as Viewpoint. However, in contrast to exact matching of the entire element, accessibility may describe additional aspects that relate to each other. For example the same accessibility scheme may express different values, where each value is a priority across all Representations with the same schemeIdUri
	


The remainder of the element may contain any attribute and any element from namespaces other than the DASH target namespace. It may also contain any number of SchemeInformation elements of type xs:string.
2.5 Defining @schemeIdUri values
The most straightforward use of ContentDescriptorType is to define an enumerated set of values. For example, W3C might specify:
When the @schemeIdUri attribute of the Accessibility element has the value 
“urn:w3c:html:trackkinds” then the SchemeInformation shall take one of the following values: “caption”, “subtitle”, “textaudiodesc”, “audiodesc”, “sign”.
The resulting XML is rather heavy for the purpose: 
<Accessibility schemeIdUri=”urn:w3c:html:trackkinds”>

<SchemeInformation>


caption

</SchemeInformation>
</Accessibility>
They might equally define a new attribute, @role, in their own namespace and specify that it should be used instead of SchemeInformation, as follows:
<Accessibility schemeIdUri=”urn:w3c:html:trackkinds” w3:role=”caption”/>
Since this is probably by far the most common usage for ContentDescriptorType we propose to define an attribute for this purpose in DASH and encourage its use. SchemeInformation was, as originally defined by 3GPP, intended to carry detailed DRM-related information.
We propose to extend the Schema as follows:
<!-- 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:attribute name="value" type="xs:string" use="optional"/>

<xs:anyAttribute namespace="##other" processContents="lax"/>
</xs:complexType>
The above example would then become:
<Accessibility schemeIdUri=”urn:w3c:html:trackkinds” value=”caption”/>
The advantage is that is it unnecessary for W3C to define a new attribute (within a different namespace): they simply define a URN and list of values.

The following guidance for the use of ContentDescriptorType could be included in DASH Specification, Guidelines or FAQs:
The ContentDescriptorType provides a flexible mechanism for users of DASH to annotate and extend the Group and Representation elements for the purposes of content protection, accessibility, ratings and multiple viewpoint support.
Users of DASH wishing to define usage for one of these elements must first define a Scheme Identifier in the form of a URI and must then define the value space for the element when that Scheme Identifier is used. The Scheme Identifier should appear in the @schemeIdUri attribute.
In the case that a simple set of enumerated values are required, a text string should be defined for each value and this string included in the @value attribute. If more verbose textual qualifying information is required then the SchemeInformation element may be used. If structured data is required then an extension of the ContentDescriptorType may be defined containing the required elements and attributes.
3 Proposal

Based on the discussion in section 2 it is proposed to agree on the below Draft CR for integration in an update version of TS26.247.
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	Change 1


8.4.3.2
Common Group and Representation Attributes and Elements

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

The attributes @width, @height, @lang, @mimeType, @group, @startWithRAP, and @frameRate may be present in all three elements. The semantics of these attributes are provided Table 1. The XML-syntax is provided in Table 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.

Table 0\IF >= 1 "A." 

SEQ Table 
1
: Common Group and Representation and 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.  

	
	
	
	@height
	O
	Specifies the vertical visual presentation size of the video media type in an alternative Representation.

	
	
	
	@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 [XXX]. 

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.

	
	
	
	@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. 

	
	
	
	@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.

	
	
	
	ContentProtection
	0 … N
	Provides information about the use of content protection for this Representation or Group of Representation.
For more details, refer to 8.6.3.1 and 8.6.3.2.



	
	
	
	Accessibility
	0 … N
	Provides information about Accessibility Information scheme.
For more details refer to 8.6.3.1 and 8.6.3.3.

	
	
	
	Rating
	0 … N
	Provides information Content rating scheme
For more details refer to 8.6.3.1 and 8.6.3.4.

	
	
	
	Viewpoint
	0 … N
	Provides information Content View Point annotation scheme
For more details refer to 8.6.3.1 and 8.6.3.5.

	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 @.


Table 0\IF >= 1 "A." 

SEQ Table 
2
: XML-Syntax of Common Group and Representation and Attributes and Elements
	
<!-- 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: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="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: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>


	End of Change 1


	Change 2


8.6.3
Content Descriptors

8.6.3.1
General
Each Representation or per default each Group may have assigned certain content description elements. The content description elements are all structured in the same way, namely they contain a @schemeIdUri attribute to identify the scheme and optional SchemeInformation elements. The @schemeIdUri provides a URI to identify the scheme. The definition of this element is specific to the scheme employed. The scheme may be a URN or a URL. In this version of the specification, specific elements for content description are defined for
· ContentProtection: content protection scheme element
· Accessibility: accessibility scheme element
· Rating: rating scheme element
· Viewpoint: viewpoint scheme element
The MPD does not provide any specific information on how to use these elements. It is up to the application that employs DASH formats to instantiate the content description elements with appropriate scheme information.

Content Descriptions on Representation Groups should be applied such that the information is sufficient to judge whether at least one Representation contained in this Representation Group can be accessed.
The ContentDescriptor element provides a flexible mechanism for DASH content authors to annotate and extend the Group and Representation elements for the purposes of content protection, accessibility, ratings and viewpoint support.
Users of DASH wishing to define usage for one of these elements must first define a Scheme Identifier in the form of a URI and must then define the value space for the element when that Scheme Identifier is used. The Scheme Identifier should appear in the @schemeIdUri attribute. 
In the case that a simple set of enumerated values are required, a text string should be defined for each value and this string included in the @value attribute. If more verbose textual qualifying information is required then the SchemeInformation element may be used. If structured data is required then an extension of the ContentDescriptorType may be defined containing the required elements and attributes.
Two elements of type ContentDescriptorType are the same, if the element name, the @schemeIdUri, the @value attribute, and the SchemeInformation element are all identical. Two elements of type ContentDescriptorType are different, if any of the following is not identical: (i) the element name, the value of the @schemeIdUri, the value of the @value attribute, or the SchemeInformation element.
The semantics of the attributes within a Generic Content Descriptor element are provided in Table 3. The XML-syntax of a Generic Content Descriptor element is provided in Table 4. The specific descriptors follow these syntax and semantics.

Table 0\IF >= 1 "A." 

SEQ Table 
3
: Semantics of generic ContentDescriptor element
	Element or Attribute Name
	Use
	Description

	
	
	
	ContentDescriptor
	O
	This element provides information about the use of content description for this representation.

	
	
	
	
	@schemeIdUri
	M
	Provides a URI to identify the scheme. The definition of this element is specific to the scheme employed for content description. The URI may be a URN or a URL. The @schemeIdUri may be a URN or URL.  When a URL is used, it should also contain a month-date in the form mmyyyy;  the assignment of the URL must have been authorized by the owner of the domain name in that URL on or very close to that date, to  avoid problems when domain names change ownership

	
	
	
	
	@value
	O
	This attribute may provide the information about the used content description scheme and may be defined by the owners of the identified scheme to provide scheme specific information.

	
	
	
	
	SchemeInformation
	O
	This element may provide the information about the used content description scheme and may be extended by the owners of the identified scheme to provide scheme specific 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 @.


Table 0\IF >= 1 "A." 

SEQ Table 
4
: XML-Syntax of generic ContentDescriptor element
	
<!-- 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:attribute name="value" type="xs:string"/>


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

</xs:complexType>


8.6.3.2
Content Protection


For the element ContentProtection the @schemeIdUri attribute, and if present, the @value attribute, are used to identify the content protection schemes employed. This attribute should provide sufficient information, possibly in conjunction with the SchemeInformation element, such as the DRM system(s), encryption algorithm(s), and key distribution scheme(s) employed, to enable a client to determine whether it can possibly play the protected content. The SchemeInformation element can be extended in a separate namespace to provide information specific to the content protection scheme (e.g., particular key management systems or encryption methods). Scheme-specific information can also be provided in the Initialization Segment(s) using the appropriate file format primitives instead of, or in addition to, the SchemeInformation element. The client may have to receive and analyze the protected content (typically only the Initialization Segment, if present), before it can determine whether it has already acquired a license and/or key for accessing the protected content, or to determine from where it can acquire a missing license and/or key, in case this information is not available from the SchemeInformation element.
When not present the content is neither encrypted nor DRM protected.
When multiple elements are present, then the successful processing, i.e. the recognition of a pair of @schemeIdUri attribute, and if present, @value attribute, of one of the elements is sufficient to access the described Representations. 
Specifically, a DASH client that does not recognize the @schemeIdUri or if present, the @value attribute in a ContentDescriptor element, may discard the element unless it is the only one in the containing Representation or Group. In that case the entire containing element may be discarded.
8.6.3.3
Accessibility
For the element Accessibility the @schemeIdUri attribute is used to identify the accessibility scheme employed. Groups and Representations containing different Accessibility elements indicate that the contained Representations contain different media components and therefore DASH clients should not automatically switch Representations with such differing Accessibility elements.

Representations with identical Accessibility and appearing in different Groups are intended to be presented together.

This handling should be applied equally for recognised and unrecognised @schemeIdUri values.
8.6.3.4
Rating
For the element Rating the @schemeIdUri attribute is used to identify the accessibility scheme employed.

If all Rating elements have unrecognized @schemeIdUri values, and the client has some rating restrictions configured, then it is expected that a DASH client discard the Group or Representation. Otherwise only discarding the element is sufficient.
8.6.3.5
Viewpoint
For the element Viewpoint the @schemeIdUri attribute is used to identify the viewpoint scheme employed. Groups and Representations containing different Viewpoint elements indicate that the contained Representations contain different media components and therefore DASH clients should not automatically switch Representations with such differing Viewpoint elements. Different Viewpoint elements mean the Representations contain different content and so selection and switching should for example be user-driven.
Representations with the same Viewpoint elements and appearing in different Groups are intended to be presented together. This handling should be applied equally for recognised and unrecognised @schemeIdUri values.
	End of Change 2
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4 Annex B Media Presentation Description Schema

Editor's Note: to be updated
	<?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 -->

v<xs:complexType name="MPDtype">

<xs:sequence>



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

      <xs:element minOccurs="0" name="DeltaSupport" type="DeltaSupportType"/>


<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="suggestedPresentationDelay" 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>
<!--DeltaSupport for the MPD -->

<xs:complexType name="DeltaSupportType">

   <xs:sequence>

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

   </xs:sequence>

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

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

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

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

<xs:complexType name="SegmentInfoDefaultType">


<xs:sequence>


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


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


</xs:sequence>


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

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


<xs:attribute name="sourceUrlTemplate" 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 minOccurs="0" name="SegmentInfo" type="SegmentInfoType"/>


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



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


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



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



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


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

<xs:complexType name="SubRepresentationType">


<xs:sequence>



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


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


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

</xs:complexType>

<!-- Segment access information -->

<xs:complexType name="SegmentInfoType">


<xs:sequence>


   <xs:element minOccurs="0" name="BaseURL" type="xs:anyURI"/>


<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="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>

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

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


<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>


Namespaces may be used to extend functionalities. As with typical XML practice, any elements or attributes not supported by the terminal shall be ignored. Therefore, all extended elements and attributes added to a Representation in particular shall be such that they can be safely ignored by HTTP streaming clients. 

An example for a valid MPD is as follows:

	<?xml version="1.0" encoding="UTF-8"?>

<MPD 

type="Live" 

baseUrl="http://www.example.com" 

minimumUpdatePeriodMPD="PT20S" 

minBufferTime="PT10S" 

mediaPresentationDuration="PT2H" 

availabilityStartTime="2010-04-01T09:30:47Z" 


availabilityEndTime="2010-04-07T09:30:47Z" 


timeShiftBufferDepth="PT30M" 
xsi:schemaLocation="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2009 3GPP-MPD-r1.xsd" 
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
xmlns="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2009">


<ProgramInformation moreInformationURL="http://www.example.com">



<Title>Example</Title>


</ProgramInformation>


<Period start="PT0S">



<Representation 



mimeType="video/3gpp; codecs=s263, samr" 



bandwidth="256000"
         id="256">


<SegmentInfo duration="PT10S">




   <BaseURL>"rep1"</BaseURL>





<InitialisationSegmentURL sourceURL="seg-init.3gp"/>





<Url sourceURL="seg-1.3gp"/>





<Url sourceURL="seg-2.3gp"/>





<Url sourceURL="seg-3.3gp"/>




</SegmentInfo>






</Representation>



<Representation 




mimeType="video/3gpp; codecs=mp4v.20.9, mp4a.E1" 




bandwidth="128000"

         id="128">




<SegmentInfo duration="PT10S">




   <BaseURL>"rep2"</BaseURL>





<InitialisationSegmentURL sourceURL="seg-init.3gp"/>





<Url sourceURL="seg-1.3gp"/>





<Url sourceURL="seg-2.3gp"/>





<Url sourceURL="seg-3.3gp"/>




</SegmentInfo>



</Representation>


</Period>


<Period start="PT30S">



<SegmentInfoDefault 



duration="PT10S"




sourceUrlTemplate="http://example.com/$RepresentationId$/$Index$.3gp"/>



<Representation 



mimeType="video/3gpp; codecs=mp4v.20.9, mp4a.E1" 



bandwidth="256000" 

         id="1">




<SegmentInfo>




<InitialisationSegmentURL sourceURL="seg-init-1.3gp"/>




</SegmentInfo>



</Representation>



<Representation 



mimeType="video/3gpp; codecs=mp4v.20.9, mp4a.E1" 



bandwidth="128000" 

         id="2">




<SegmentInfo>





<InitialisationSegmentURL sourceURL="seg-init-2.3gp"/>



</SegmentInfo>



</Representation>


</Period>

</MPD>


	End of Change 3
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