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	Reason for change:
(

	MPD-XML is not valid and has some inconsistencies, specifically:

· implement extensibility

· attributeFormDefault=”qualified” requires definition of global definition of prefix -> “unqualified”, see below some explanation.

· MIMEType for MPD is added

· annotation syntax wrong

· baseURL of type string -> anyURI

· elements in SegmentInfoType require sequence syntax

· choice syntax in URLTemplate works only with elements

	
	

	Summary of change:
(

	Provides updates in TS 26.234 to have valid and extensible MPD XML-schema.

	Other comments:
(

	The markups are a difference to the CR26-234-0169 submitted in S4-100246 and S4-100249.

A good explanation on using attributeFormDefault=”unqualified” and elementFormDefault=”qualified” can be found here.

http://www.oracle.com/technology/pub/articles/srivastava_namespaces.html. Look at “Qualified or Unqualified”, Case 2: Here the {target namespace} directly contains all the elements and the corresponding attributes for these elements are contained in the symbol space of the respective elements. Therefore, in the instance, only the elements must be qualified and the attributes must not be qualified, unless the attribute is declared globally.
On extensions, two options are provide:

One deals with a pragmatic approach to handle backward and forward-compatibility. The second attempts to be as strict as possible.

Comments on ‘convention-based’ Option (Option 1)
Adopt the OMA DRM2.0 and DRM2.1 approach:

· Create a new schema, duplicating old schema, and targeting same old namespace

· Modify original component definitions

· Continue to publish original schema (Rel-9) along with new schema (Rel-10)

This convention breaks W3C REC in the sense that two distinct definitions of same element in same namespace cannot coexist

Especially because W3C has not standardized any XML schema versioning mechanism. Eventually the hint ‘xsi:schemaLocation’ can be used in XML instances to indicate to a parser which XML schema the instance is valid against. But the result is a readable new schema not overburdened by extensibility tricks.
Convention is needed that a client could attempt to parse the base portion of the parent element that it knows, or ignore unknown elements, or ignore unknown attributes, etc. This convention is kind of safe, because strict extension mechanisms can at most only append new sub-elements at the end of parent element content model.

When convention-based extension mechanisms apply however (which potentially allow total freedom with regard to component redefinition), all kinds of unsafe extensions can be imagined

To make these extensions safe, some additional guidelines must be provided. Those rules are tbd.

Note that validation of a new XML document with a new element against an old XML schema generally fails, so not strictly compatible.
Comments on ‘strict’ Option (Option 2)

Extensibility rules are implemented according to http://www.xml.com/pub/a/2004/10/27/extend.html
Specifically what has been done:

1. Allow Extensions in Other Namespace by adding wild cards to each Type definition as <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

2. Allow Extensions of attributes by adding <xs:anyAttribute/>  to each Type definition

3. Allow Extensions in the same name space by defining and Extension element for each type, e.g. <xs:element name="PeriodExtension" type="PeriodExtensionType" minOccurs="0" maxOccurs="1"/> and then permit the there what you do in 1. 

It is worth to discuss the objectives on extensibility and versioning one more time during the meeting and then add the appropriate mechanisms to the MPD XML-schema.


	Option 1


12.2.5
Media Presentation Description

12.2.5.1
Introduction

The Media Presentation Description (MPD) contains metadata required by the client to construct appropriate URLs to access Segments and to provide the streaming service to the user. 

The Media Presentation may be available in different Representations (different bitrates, languages, resolutions, etc.). The service may be on-demand or live. The MPD contains information that enables the client to build the URLs to access any available Segment (or parts thereof) of the Media Presentation. 

The MPD is an XML-document that is formatted according to the XML schema provided in clause 12.2.5.3. The delivery of the MPD is not in scope of this specification. The MIME type of the MPD shall be “video/vnd.3gpp.mpd”.
If the MPD is delivered over HTTP, then the MPD may be content encoded for transport, as described in [17] using the generic GZip algorithm RFC 1952 [59]. HTTP Streaming clients shall support GZip content decoding of the MPD when delivered over HTTP (GZIP RFC 1952 [59], clause 9).
Any unrecognized XML attribute or element in an XML document that has been formatted to the XML schema provided in clause 12.2.5.3 shall be ignored. 
12.2.5.2
Media Presentation Description Attributes and Elements

The MPD contains attributes and elements as presented in Table 12.2.

Table 12.2 Semantics of Media Presentation Description (M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory) 

	Element or Attribute Name
	Type (Attribute or Element)
	Cardinality
	Optionality
	Description

	MPD
	E
	1
	M
	The root element that carries the Media Presentation Description for a Media Presentation. 

	
	type
	A
	
	OD

default: OnDemand
	“OnDemand” or “Live”.

Indicates the type of the Media Presentation. Currently, on-demand and live types are defined. If not present, the type of the presentation shall be inferred as OnDemand.

	
	availabilityStartTime
	A
	
	CM

Must be present for type=”Live”
	Gives the availability time (in UTC format) of the start of the first Period. 



	
	availabilityEndTime
	A
	
	O
	Gives the availability end time (in UTC format). After this time, the Media Presentation described in this MPD is no longer accessible. When not present, the value is unknown.

	
	mediaPresentationDuration
	A
	
	O


	Specifies the duration of the Media Presentation. If the attribute is not present, the duration of the Media Presentation is unknown.

	
	minimumUpdatePeriodMPD
	A
	
	O
	Provides the minimum period the MPD is updated on the server. If not present the minimum update period is unknown. 

	
	minBufferTime
	A
	
	M


	Provides the minimum amount of initially buffered media in ms that is needed to ensure smooth playout provided that data continues to be delivered at or above the value of the bandwidth attribute of the Representation. 

	
	timeShiftBufferDepth
	A
	
	O


	Indicates the duration of the time shifting buffer that is available for a live presentation. When not present, the value is unknown. If present for on-demand services, this attribute shall be ignored by the client. 

	
	baseURL
	A
	
	O
	Base URL on MPD level

	
	ProgramInformation
	E
	0,1
	O
	Provides descriptive information about the program

	
	
	moreInformationURL
	A
	
	O
	This attribute contains an absolute URL which provides more information about the program

	
	
	Title
	E
	0,1
	O
	May be used to provide a title for the Media Presentation



	
	
	Source
	E
	0,1
	O
	May be used to provide information about the original source (for example content provider) of the Media Presentation. 

	
	
	Copyright
	E
	0,1
	O
	May be used to provide information about holders of copyright in the Media Presentation.

	
	Period
	E
	1..N
	M
	Provides the information of a Period

	
	
	start
	A
	
	M
	Provides the accurate start time of the Period relative to the value of the attribute availabilityStart time of the Media Presentation. 

	
	
	segmentAlignmentFlag
	A
	
	O

Default:False
	When True, indicates that all start and end times of media components of any particular media type are temporally aligned in all Segments across all Representations in this Period.

	
	
	bitstreamSwitchingFlag
	A
	
	O

Default: False
	When True, indicates that the result of the splicing on a bitstream level of any two time-sequential Media Segments within a Period from any two different Representations containing the same media types complies to the Media Segment format.

	
	
	SegmentInfoDefault
	E
	0,1
	O
	Provides default Segment information about Segment durations and, optionally, URL construction.

	
	
	
	duration
	A
	
	O
	Default duration of Media Segments

	
	
	
	baseURL
	A
	
	O
	Base URL on Period level

	
	
	
	sourceUrlTemplatePeriod
	A
	
	O
	The source string providing the URL template on period level.

	
	
	Representation
	E
	1..N
	M
	This element contains a description of a Representation.

	
	
	
	bandwidth
	A
	
	M
	 Provides a data rate which, if sustained, will allow smooth playout from any RAP provided an amount of initially buffered media with a playout duration of at least the minBufferTime is received before playout begins.

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

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

	
	
	
	lang 
	A
	
	O
	Declares the language code(s) for this Representation according to RFC 5646 [106]. 

Note, multiple language codes may be declared when e.g. the audio and the sub-title are of different languages. 



	
	
	
	mimeType
	A
	
	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 includes the codec parameters for all media types. The codec parameters also include the profile and level information where applicable. 

For 3GP files, the MIME type is provided according to RFC 4281 [107].

	
	
	
	partial
	A
	
	OD

Default: False
	If present and set to TRUE, this representation is a partial Representation and it should only be presented in combination with complete Representations or other partial Representations. Otherwise this Representation is a complete Representation and contains sufficient media components to be presented without any other Representation. 

	
	
	
	startWithRAP
	A
	
	OD

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

	
	
	
	qualityRanking
	A
	
	O


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

	
	
	
	ContentProtection
	E
	0, 1
	O
	This element provides information about the use of content protection for the Segments of this Representation.

When not present the content is not encrypted or DRM protected.

	
	
	
	
	SchemeInformation
	E
	0,1
	O
	This element gives the information about the used content protection scheme. The element can be extended to provide more scheme specific information.

	
	
	
	
	schemeIdUri
	A
	
	O
	Provides an absolute URL to identify the scheme. The definition of this element is specific to the scheme employed for content protection.

	
	
	
	TrickMode
	E
	0, 1
	O
	provides the information for trick mode. It also indicates that the Representation may be used as a trick mode Representation.

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

	
	
	
	SegmentInfo
	E
	1
	M


	Provides Segment access information. . 

	
	
	
	
	duration
	A
	
	CM

Must be present in case duration is not present on period level and the Representation contains more than one Media Segment.
	The attribute must be present in case duration is not present on period level and the Representation contains more than one Media Segment. If the Representation contains more only one Media Segment, then this attribute may not be present.
If present, gives the constant approximate Segment duration. All Segments within this SegmentInfo have the same duration unless it is the last Segment within the Period which could be significantly shorter.

	
	
	
	
	InitialisationSegmentURL
	E
	0, 1
	O
	This element references the Initialisation Segment. If not present each Media Segment is self-contained.



	
	
	
	
	
	sourceURL
	A
	
	M
	The source string providing the URL

	
	
	
	
	
	range
	A
	
	O
	The byte range restricting the above URL. If not present, the resources referenced in the sourceURL are unrestricted.

	
	
	
	
	UrlTemplate
	E
	0, 1
	CM

Must be present if the Url element is not present.
	The presence of this element specifies that a template construction process for Media Segments is applied. The element includes attributes to generate a Segment list for the Representation associated with this element. 

	
	
	
	
	
	sourceURL
	E
	0, 1
	CM
Must be present if id attribute is not present
	The source string providing the template.
This attribute and the id attribute are mutually exclusive.

	
	
	
	
	
	id
	E
	0, 1
	CM 
Must be present if the sourceUrlTemplatePeriod attribute is present
	An attribute containing a unique ID for this specific Representation within the Period.
This attribute and the sourceURL attribute are mutually exclusive. 

	
	
	
	
	
	startIndex
	A
	
	OD

default: 1
	The index of the first  accessible Media Segment in this Representation.

	
	
	
	
	
	endIndex
	A
	
	O
	The index of the last  accessible Media Segment in this Representation. If not present the endIndex is unknown.

	
	
	
	
	Url
	E
	0 …N
	CM

Must be present if the UrlTemplate element is not present.
	Provides a set of explicit URL(s) for Segments. 

Note: The URL element may contain a byte range.

	
	
	
	
	
	sourceURL
	A
	
	M
	The source string providing the URL

	
	
	
	
	
	range
	A
	
	O
	The byte range restricting the above URL. If not present, the resources referenced in the sourceURL are unrestricted.


12.2.5.3
Media Presentation Description Schema

The XML schema for the MPD in section 12.2.5.2 is as follows:

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



<xs:schema targetNamespace="urn:3GPP:metadata:2009:PSS:HTTPStreaming" 

attributeFormDefault="unqualified" 

elementFormDefault="qualified"


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

xmlns="urn:3GPP:metadata:2009:PSS:HTTPStreaming">


<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">



<xs:complexType>




<xs:sequence>





<xs:element maxOccurs="1" minOccurs="0" name="ProgramInformation" type="ProgramInformationType"/>





<xs:element maxOccurs="unbounded" minOccurs="1" name="Period" type="PeriodType"/>





</xs:sequence>




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




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




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




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




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




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




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




<xs:attribute name="baseUrl" type="xs:anyURI" use="optional"/>


</xs:complexType>


</xs:element>

<!-- 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 maxOccurs="1" minOccurs="0" name="SegmentInfoDefault" type="SegmentInfoDefaultType"/>




<xs:element maxOccurs="unbounded" minOccurs="1" name="Representation" type="RepresentationType"/>




</xs:sequence>



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



<xs:attribute default="FALSE" name="segmentAlignmentFlag" type="xs:boolean" use="optional"/>



<xs:attribute default="FALSE" name="bitStreamSwitchingFlag" type="xs:boolean" use="optional"/>

</xs:complexType>

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


<xs:complexType name="ProgramInformationType">



<xs:sequence>




<xs:element maxOccurs="1" minOccurs="0" name="Title" type="xs:string"/>




<xs:element maxOccurs="1" minOccurs="0" name="Source" type="xs:string"/>




<xs:element maxOccurs="1" minOccurs="0" name="Copyright" type="xs:string"/>


</xs:sequence>



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

</xs:complexType>

<!-- Default Segment access information -->


<xs:complexType name="SegmentInfoDefaultType">


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



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



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

</xs:complexType>

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


<xs:complexType name="RepresentationType">



<xs:sequence>




<xs:element maxOccurs="1" minOccurs="1" name="SegmentInfo" type="SegmentInfoType"/>




<xs:element maxOccurs="1" minOccurs="0" name="ContentProtection" type="ContentProtectionType"/>




<xs:element maxOccurs="1" minOccurs="0" name="TrickMode" type="TrickModeType"/>


</xs:sequence>



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



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



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



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



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



<xs:attribute default="FALSE" name="startWithRAP" type="xs:boolean" use="optional"/>



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


<xs:anyAttribute/>

</xs:complexType>

<!-- Segment information -->


<xs:complexType name="SegmentInfoType">


<xs:sequence>



<xs:element maxOccurs="1" minOccurs="0" name="InitialisationSegmentURL" type="UrlType"/>



<xs:choice>





<xs:element maxOccurs="1" minOccurs="0" name="UrlTemplate" type="UrlTemplateType"/>





<xs:sequence>






<xs:element maxOccurs="unbounded" minOccurs="1" name="Url" type="UrlType"/>





</xs:sequence>




</xs:choice>


</xs:sequence>


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

</xs:complexType>

<!-- A Segment URL  -->


<xs:complexType name="UrlType">


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



<xs:attribute name="Range" type="xs:string" use="optional"/>

</xs:complexType>

<!-- A URL template  -->


<xs:complexType name="UrlTemplateType">


<xs:sequence>




<xs:choice>



<xs:element maxOccurs="1" minOccurs="0" name="sourceURL" type="xs:anyURI"/>




<xs:element maxOccurs="1" minOccurs="0" name="id" type="xs:string"/>





</xs:choice>


</xs:sequence>


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



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

</xs:complexType>

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


<xs:complexType name="ContentProtectionType">



<xs:sequence>




<xs:element maxOccurs="1" minOccurs="0" name="SchemeInformation" type="xs:string"/>


</xs:sequence>



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

</xs:complexType>

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


<xs:complexType name="TrickModeType">


<xs:attribute name="alternatePlayoutRate" type="xs:string" use="optional"/>

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


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:metadata:2009:PSS:HTTPStreaming 3GPP-MPD.xsd" xmlns="urn:3GPP:metadata:2009:PSS:HTTPStreaming" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">


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



<Title>Example</Title>


</ProgramInformation>

<Period start="PT0S">



<Representation mimeType="Content-Type: video/3gpp; codecs=s263, samr" bandwidth="256">




<SegmentInfo duration="PT10S">





<InitialisationSegmentURL sourceURL="rep1/seg-init.3gp"/>





<Url sourceURL="rep1/seg-1.3gp"/>





<Url sourceURL="rep1/seg-2.3gp"/>





<Url sourceURL="rep1/seg-3.3gp"/>




</SegmentInfo>



</Representation>



<Representation mimeType="Content-Type: video/3gpp; codecs=mp4v.20.9, mp4a.E1" bandwidth="128">




<SegmentInfo duration="PT10S">





<InitialisationSegmentURL sourceURL="rep2/seg-init.3gp"/>





<Url sourceURL="rep2/seg-1.3gp"/>





<Url sourceURL="rep2/seg-2.3gp"/>





<Url sourceURL="rep2/seg-3.3gp"/>




</SegmentInfo>



</Representation>


</Period>


<Period start="PT30S">



<SegmentInfoDefault duration="PT10S" sourceUrlTemplatePeriod="http://example.com/$RepresentationId$/$Index$.3gp"/>



<Representation mimeType=" Content-Type: video/3gpp; codecs=mp4v.20.9, mp4a.E1"  bandwidth="256">




<SegmentInfo>




<UrlTemplate>





<id>1</id>




</UrlTemplate>




</SegmentInfo>



</Representation>



<Representation mimeType=" Content-Type: video/3gpp; codecs=mp4v.20.9, mp4a.E1"  bandwidth="128">




<SegmentInfo>




<UrlTemplate>





<id>2</id>




</UrlTemplate>




</SegmentInfo>



</Representation>


</Period>


</MPD>
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12.2.5
Media Presentation Description

12.2.5.1
Introduction

The Media Presentation Description (MPD) contains metadata required by the client to construct appropriate URLs to access Segments and to provide the streaming service to the user. 

The Media Presentation may be available in different Representations (different bitrates, languages, resolutions, etc.). The service may be on-demand or live. The MPD contains information that enables the client to build the URLs to access any available Segment (or parts thereof) of the Media Presentation. 

The MPD is an XML-document that is formatted according to the XML schema provided in clause 12.2.5.3. The delivery of the MPD is not in scope of this specification. The MIME type of the MPD shall be “video/vnd.3gpp.mpd”.
If the MPD is delivered over HTTP, then the MPD may be content encoded for transport, as described in [17] using the generic GZip algorithm RFC 1952 [59]. HTTP Streaming clients shall support GZip content decoding of the MPD when delivered over HTTP (GZIP RFC 1952 [59], clause 9).
Elements in the MPD XML-schema that are not listed in clause 12.2.5.2 are only provided for extensibility reasons. 
12.2.5.2
Media Presentation Description Attributes and Elements

The MPD contains attributes and elements as presented in Table 12.2.

Table 12.2 Semantics of Media Presentation Description (M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory) 

	Element or Attribute Name
	Type (Attribute or Element)
	Cardinality
	Optionality
	Description

	MPD
	E
	1
	M
	The root element that carries the Media Presentation Description for a Media Presentation. 

	
	type
	A
	
	OD

default: OnDemand
	“OnDemand” or “Live”.

Indicates the type of the Media Presentation. Currently, on-demand and live types are defined. If not present, the type of the presentation shall be inferred as OnDemand.

	
	availabilityStartTime
	A
	
	CM

Must be present for type=”Live”
	Gives the availability time (in UTC format) of the start of the first Period. 



	
	availabilityEndTime
	A
	
	O
	Gives the availability end time (in UTC format). After this time, the Media Presentation described in this MPD is no longer accessible. When not present, the value is unknown.

	
	mediaPresentationDuration
	A
	
	O


	Specifies the duration of the Media Presentation. If the attribute is not present, the duration of the Media Presentation is unknown.

	
	minimumUpdatePeriodMPD
	A
	
	O
	Provides the minimum period the MPD is updated on the server. If not present the minimum update period is unknown. 

	
	minBufferTime
	A
	
	M


	Provides the minimum amount of initially buffered media in ms that is needed to ensure smooth playout provided that data continues to be delivered at or above the value of the bandwidth attribute of the Representation. 

	
	timeShiftBufferDepth
	A
	
	O


	Indicates the duration of the time shifting buffer that is available for a live presentation. When not present, the value is unknown. If present for on-demand services, this attribute shall be ignored by the client. 

	
	baseURL
	A
	
	O
	Base URL on MPD level

	
	ProgramInformation
	E
	0,1
	O
	Provides descriptive information about the program

	
	
	moreInformationURL
	A
	
	O
	This attribute contains an absolute URL which provides more information about the program

	
	
	Title
	E
	0,1
	O
	May be used to provide a title for the Media Presentation



	
	
	Source
	E
	0,1
	O
	May be used to provide information about the original source (for example content provider) of the Media Presentation. 

	
	
	Copyright
	E
	0,1
	O
	May be used to provide information about holders of copyright in the Media Presentation.

	
	Period
	E
	1..N
	M
	Provides the information of a Period

	
	
	start
	A
	
	M
	Provides the accurate start time of the Period relative to the value of the attribute availabilityStart time of the Media Presentation. 

	
	
	segmentAlignmentFlag
	A
	
	O

Default:False
	When True, indicates that all start and end times of media components of any particular media type are temporally aligned in all Segments across all Representations in this Period.

	
	
	bitstreamSwitchingFlag
	A
	
	O

Default: False
	When True, indicates that the result of the splicing on a bitstream level of any two time-sequential Media Segments within a Period from any two different Representations containing the same media types complies to the Media Segment format.

	
	
	SegmentInfoDefault
	E
	0,1
	O
	Provides default Segment information about Segment durations and, optionally, URL construction.

	
	
	
	duration
	A
	
	O
	Default duration of Media Segments

	
	
	
	baseURL
	A
	
	O
	Base URL on Period level

	
	
	
	sourceUrlTemplatePeriod
	A
	
	O
	The source string providing the URL template on period level.

	
	
	Representation
	E
	1..N
	M
	This element contains a description of a Representation.

	
	
	
	bandwidth
	A
	
	M
	 Provides a data rate which, if sustained, will allow smooth playout from any RAP provided an amount of initially buffered media with a playout duration of at least the minBufferTime is received before playout begins.

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

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

	
	
	
	lang 
	A
	
	O
	Declares the language code(s) for this Representation according to RFC 5646 [106]. 

Note, multiple language codes may be declared when e.g. the audio and the sub-title are of different languages. 



	
	
	
	mimeType
	A
	
	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 includes the codec parameters for all media types. The codec parameters also include the profile and level information where applicable. 

For 3GP files, the MIME type is provided according to RFC 4281 [107].

	
	
	
	partial
	A
	
	OD

Default: False
	If present and set to TRUE, this representation is a partial Representation and it should only be presented in combination with complete Representations or other partial Representations. Otherwise this Representation is a complete Representation and contains sufficient media components to be presented without any other Representation. 

	
	
	
	startWithRAP
	A
	
	OD

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

	
	
	
	qualityRanking
	A
	
	O


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

	
	
	
	ContentProtection
	E
	0, 1
	O
	This element provides information about the use of content protection for the Segments of this Representation.

When not present the content is not encrypted or DRM protected.

	
	
	
	
	SchemeInformation
	E
	0,1
	O
	This element gives the information about the used content protection scheme. The element can be extended to provide more scheme specific information.

	
	
	
	
	schemeIdUri
	A
	
	O
	Provides an absolute URL to identify the scheme. The definition of this element is specific to the scheme employed for content protection.

	
	
	
	TrickMode
	E
	0, 1
	O
	provides the information for trick mode. It also indicates that the Representation may be used as a trick mode Representation.

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

	
	
	
	SegmentInfo
	E
	1
	M


	Provides Segment access information. . 

	
	
	
	
	duration
	A
	
	CM

Must be present in case duration is not present on period level and the Representation contains more than one Media Segment.
	The attribute must be present in case duration is not present on period level and the Representation contains more than one Media Segment. If the Representation contains more only one Media Segment, then this attribute may not be present.
If present, gives the constant approximate Segment duration. All Segments within this SegmentInfo have the same duration unless it is the last Segment within the Period which could be significantly shorter.

	
	
	
	
	InitialisationSegmentURL
	E
	0, 1
	O
	This element references the Initialisation Segment. If not present each Media Segment is self-contained.



	
	
	
	
	
	sourceURL
	A
	
	M
	The source string providing the URL

	
	
	
	
	
	range
	A
	
	O
	The byte range restricting the above URL. If not present, the resources referenced in the sourceURL are unrestricted.

	
	
	
	
	UrlTemplate
	E
	0, 1
	CM

Must be present if the Url element is not present.
	The presence of this element specifies that a template construction process for Media Segments is applied. The element includes attributes to generate a Segment list for the Representation associated with this element. 

	
	
	
	
	
	sourceURL
	E
	0, 1
	CM
Must be present if id attribute is not present
	The source string providing the template.
This attribute and the id attribute are mutually exclusive.

	
	
	
	
	
	id
	E
	0, 1
	CM 
Must be present if the sourceUrlTemplatePeriod attribute is present
	An attribute containing a unique ID for this specific Representation within the Period.
This attribute and the sourceURL attribute are mutually exclusive. 

	
	
	
	
	
	startIndex
	A
	
	OD

default: 1
	The index of the first  accessible Media Segment in this Representation.

	
	
	
	
	
	endIndex
	A
	
	O
	The index of the last  accessible Media Segment in this Representation. If not present the endIndex is unknown.

	
	
	
	
	Url
	E
	0 …N
	CM

Must be present if the UrlTemplate element is not present.
	Provides a set of explicit URL(s) for Segments. 

Note: The URL element may contain a byte range.

	
	
	
	
	
	sourceURL
	A
	
	M
	The source string providing the URL

	
	
	
	
	
	range
	A
	
	O
	The byte range restricting the above URL. If not present, the resources referenced in the sourceURL are unrestricted.


12.2.5.3
Media Presentation Description Schema

The XML schema for the MPD in section 12.2.5.2 is as follows:

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



<xs:schema targetNamespace="urn:3GPP:metadata:2009:PSS:HTTPStreaming" 

attributeFormDefault="unqualified" 

elementFormDefault="qualified"


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

xmlns="urn:3GPP:metadata:2009:PSS:HTTPStreaming">


<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">



<xs:complexType>




<xs:sequence>





<xs:element maxOccurs="1" minOccurs="0" name="ProgramInformation" type="ProgramInformationType"/>





<xs:element maxOccurs="unbounded" minOccurs="1" name="Period" type="PeriodType"/>






<xs:element name="MPDExtension" type="MPDExtensionType" minOccurs="0" maxOccurs="1"/>





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



</xs:sequence>




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




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




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




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




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




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




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




<xs:attribute name="baseUrl" type="xs:anyURI" use="optional"/>



<xs:anyAttribute/>


</xs:complexType>


</xs:element>

<!-- 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 maxOccurs="1" minOccurs="0" name="SegmentInfoDefault" type="SegmentInfoDefaultType"/>




<xs:element maxOccurs="unbounded" minOccurs="1" name="Representation" type="RepresentationType"/>





<xs:element name="PeriodExtension" type="PeriodExtensionType" minOccurs="0" maxOccurs="1"/>




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


</xs:sequence>



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



<xs:attribute default="FALSE" name="segmentAlignmentFlag" type="xs:boolean" use="optional"/>



<xs:attribute default="FALSE" name="bitStreamSwitchingFlag" type="xs:boolean" use="optional"/>


<xs:anyAttribute/>

</xs:complexType>

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


<xs:complexType name="ProgramInformationType">



<xs:sequence>




<xs:element maxOccurs="1" minOccurs="0" name="Title" type="xs:string"/>




<xs:element maxOccurs="1" minOccurs="0" name="Source" type="xs:string"/>




<xs:element maxOccurs="1" minOccurs="0" name="Copyright" type="xs:string"/>



<xs:element name="ProgramInformationExtension" type="ProgramInformationExtensionType" minOccurs="0" maxOccurs="1"/>




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


</xs:sequence>



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


<xs:anyAttribute/>

</xs:complexType>

<!-- Default Segment access information -->


<xs:complexType name="SegmentInfoDefaultType">


<xs:sequence>




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



</xs:sequence>


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



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



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


<xs:anyAttribute/>

</xs:complexType>

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


<xs:complexType name="RepresentationType">



<xs:sequence>




<xs:element maxOccurs="1" minOccurs="1" name="SegmentInfo" type="SegmentInfoType"/>




<xs:element maxOccurs="1" minOccurs="0" name="ContentProtection" type="ContentProtectionType"/>




<xs:element maxOccurs="1" minOccurs="0" name="TrickMode" type="TrickModeType"/>



<xs:element name="RepresentationExtension" type="RepresentationExtensionType" minOccurs="0" maxOccurs="1"/>




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


</xs:sequence>



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



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



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



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



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



<xs:attribute default="FALSE" name="startWithRAP" type="xs:boolean" use="optional"/>



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


<xs:anyAttribute/>

</xs:complexType>

<!-- Segment information -->


<xs:complexType name="SegmentInfoType">


<xs:sequence>



<xs:element maxOccurs="1" minOccurs="0" name="InitialisationSegmentURL" type="UrlType"/>



<xs:choice>





<xs:element maxOccurs="1" minOccurs="0" name="UrlTemplate" type="UrlTemplateType"/>





<xs:sequence>






<xs:element maxOccurs="unbounded" minOccurs="1" name="Url" type="UrlType"/>





</xs:sequence>




</xs:choice>



<xs:element name="SegmentInfoExtension" type="SegmentInfoExtensionType" minOccurs="0" maxOccurs="1"/>




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


</xs:sequence>


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


<xs:anyAttribute/>

</xs:complexType>

<!-- A Segment URL  -->


<xs:complexType name="UrlType">


<xs:sequence>




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



</xs:sequence>


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



<xs:attribute name="Range" type="xs:string" use="optional"/>


<xs:anyAttribute/>

</xs:complexType>

<!-- A URL template  -->


<xs:complexType name="UrlTemplateType">


<xs:sequence>




<xs:choice>



<xs:element maxOccurs="1" minOccurs="0" name="sourceURL" type="xs:anyURI"/>




<xs:element maxOccurs="1" minOccurs="0" name="id" type="xs:string"/>





</xs:choice>



<xs:element name="UrlTemplateExtension" type="UrlTemplateExtensionType" minOccurs="0" maxOccurs="1"/>







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



</xs:sequence>


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



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


<xs:anyAttribute/>

</xs:complexType>

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


<xs:complexType name="ContentProtectionType">



<xs:sequence>




<xs:element maxOccurs="1" minOccurs="0" name="SchemeInformation" type="xs:string"/>



<xs:element name="ContentProtectionExtension" type="ContentProtectionExtensionType" minOccurs="0" maxOccurs="1"/>



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


</xs:sequence>



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


<xs:anyAttribute/>

</xs:complexType>

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


<xs:complexType name="TrickModeType">


<xs:sequence>




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



</xs:sequence>


<xs:attribute name="alternatePlayoutRate" type="xs:string" use="optional"/>


<xs:anyAttribute/>

</xs:complexType>

</xs:complexType>



<xs:complexType name="MPDExtensionType">



<xs:sequence>




<xs:any namespace="##targetNamespace" processContents="lax" minOccurs="1" maxOccurs="unbounded"/>



</xs:sequence>



<xs:anyAttribute/>


</xs:complexType>


<xs:complexType name="PeriodExtensionType">



<xs:sequence>




<xs:any namespace="##targetNamespace" processContents="lax" minOccurs="1" maxOccurs="unbounded"/>



</xs:sequence>



<xs:anyAttribute/>


</xs:complexType>



<xs:complexType name="ProgramInformationExtensionType">



<xs:sequence>




<xs:any namespace="##targetNamespace" processContents="lax" minOccurs="1" maxOccurs="unbounded"/>



</xs:sequence>



<xs:anyAttribute/>


</xs:complexType>



<xs:complexType name="RepresentationExtensionType">



<xs:sequence>




<xs:any namespace="##targetNamespace" processContents="lax" minOccurs="1" maxOccurs="unbounded"/>



</xs:sequence>



<xs:anyAttribute/>


</xs:complexType>



<xs:complexType name="SegmentInfoExtensionType">



<xs:sequence>




<xs:any namespace="##targetNamespace" processContents="lax" minOccurs="1" maxOccurs="unbounded"/>



</xs:sequence>



<xs:anyAttribute/>


</xs:complexType>



<xs:complexType name="UrlTemplateExtensionType">



<xs:sequence>




<xs:any namespace="##targetNamespace" processContents="lax" minOccurs="1" maxOccurs="unbounded"/>



</xs:sequence>



<xs:anyAttribute/>


</xs:complexType>



<xs:complexType name="ContentProtectionExtensionType">



<xs:sequence>




<xs:any namespace="##targetNamespace" processContents="lax" minOccurs="1" maxOccurs="unbounded"/>



</xs:sequence>



<xs:anyAttribute/>


</xs:complexType>


</xs:schema>


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:metadata:2009:PSS:HTTPStreaming 3GPP-MPD.xsd" xmlns="urn:3GPP:metadata:2009:PSS:HTTPStreaming" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">


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



<Title>Example</Title>


</ProgramInformation>

<Period start="PT0S">



<Representation mimeType="Content-Type: video/3gpp; codecs=s263, samr" bandwidth="256">




<SegmentInfo duration="PT10S">





<InitialisationSegmentURL sourceURL="rep1/seg-init.3gp"/>





<Url sourceURL="rep1/seg-1.3gp"/>





<Url sourceURL="rep1/seg-2.3gp"/>





<Url sourceURL="rep1/seg-3.3gp"/>




</SegmentInfo>



</Representation>



<Representation mimeType="Content-Type: video/3gpp; codecs=mp4v.20.9, mp4a.E1" bandwidth="128">




<SegmentInfo duration="PT10S">





<InitialisationSegmentURL sourceURL="rep2/seg-init.3gp"/>





<Url sourceURL="rep2/seg-1.3gp"/>





<Url sourceURL="rep2/seg-2.3gp"/>





<Url sourceURL="rep2/seg-3.3gp"/>




</SegmentInfo>



</Representation>


</Period>


<Period start="PT30S">



<SegmentInfoDefault duration="PT10S" sourceUrlTemplatePeriod="http://example.com/$RepresentationId$/$Index$.3gp"/>



<Representation mimeType=" Content-Type: video/3gpp; codecs=mp4v.20.9, mp4a.E1"  bandwidth="256">




<SegmentInfo>




<UrlTemplate>





<id>1</id>




</UrlTemplate>




</SegmentInfo>



</Representation>



<Representation mimeType=" Content-Type: video/3gpp; codecs=mp4v.20.9, mp4a.E1"  bandwidth="128">




<SegmentInfo>




<UrlTemplate>





<id>2</id>




</UrlTemplate>




</SegmentInfo>



</Representation>


</Period>


</MPD>
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