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1 Introduction

When the playlist format is used with live streaming, most of the information in the MPD is unchanged when the MPD is updated. Typically only one or a few ‘Url’  elements are added to each Representation and the rest of the MPD is unchanged. Therefore it is very inefficient for the client to download the entire XML file when little has actually changed. 

Previous RIM contributions have proposed using the “patch operations” of  RFC 5261. These patch operations contain a “sel” attribute that contain an XPath expression which identifies a particular XML node. Concerns were raised about XPath implying the use of a DOM parser and also about extra complexity with XPath implementation.

When playlists are being used, there are three main use cases to consider where the MPD is being modified often. Either a new Period is appended to the MPD, a new Representation is appended within an existing Period, or we have the common case of Segments being appended within a Representation.  All of the additional complexity and functionality of XPath is not required for these cases. What is needed is an indication of which type of element is being appended. So the “sel” attribute of RFC 5261 can be modified to indicate the type of element being appended instead of an Xpath expression. In the case of a ‘Url’ element being added, the Representation  Id of the Representation it is being appended to is also needed. So, in the case of adding a ‘Url’ element, the attribute “representatonId” can be defined. This attribute is also needed when removing a ‘Url’ element. Likewise, when Periods, Representations, or ‘Url’ elements are removed, the earliest elements are removed first. The “replace” command is useful for updating MPD level parameters. 

So clients can download only the information that actually changes via the MPD Delta File and do not need to implement XPath and are not limited to a particular type of XML parser.

2 Proposal

It is proposed to adopt the following Psuedo-CR into the Release 10 specification text for 3GP-DASH.
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7.3.2
Media Presentation Description Attributes and Elements

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

Table 7.2 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. 

	
	mpdSequenceNumber
	A
	
	M
	A nonNegativeInteger whose value gets incremented  by 1 for each update of the MPD

	
	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 of the Media Presentation. 



	
	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 entire 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 that is needed to ensure smooth playout provided that each Representation is delivered at or above the value of its bandwidth attribute.

	
	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 Media Presentation

	
	
	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 a copyright statement for the Media Presentation.

	
	DeltaSupport
	E
	
	O
	If present, this element indicates that MPD delta files are available on the server (as described in 7.3.5)

	
	      deltaFileName
	A
	
	 CM
	A string containing the name of the delta file on the server. This attribute must be present if its parent element is present

	
	      numberOfDeltasStored
	A
	
	CM
	This is a nonNegativeInteger containing the number of past MPD delta files that are accessible  on the server. This attribute must be  present if its parent element is present.

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

	
	
	
	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].

	
	
	
	group
	A
	
	OD

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

	
	
	
	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 Period. 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.
	If present, gives the constant approximate segment duration. 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.
All Segments within this SegmentInfo element have the same duration unless it is the last Segment within the Period, which could be significantly shorter.

	
	
	
	
	baseURL
	A
	
	O
	Base URL on Representation level

	
	
	
	
	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. The format of the string shall comply with the format as specified in section 7.2.4.1. 

	
	
	
	
	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
	A
	
	O
	The source string providing the template.
This attribute and the id attribute are mutually exclusive.

	
	
	
	
	
	id
	A
	
	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. In case of on-demand services or in case the first Media Segment of the Representation is accessible, then this value shall not be present or shall be set to 1.

	
	
	
	
	
	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. The format of the string shall comply with the format as specified in section 12.2.4.1.


7.3.3
Media Presentation Description Schema

The XML schema for the MPD in section 7.3.2 is as follows:
	<?xml version="1.0" encoding="UTF-8"?>
<xs:schema targetNamespace="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2010"


attributeFormDefault="unqualified" 


elementFormDefault="qualified"  


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

xmlns="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2010">


<xs:annotation>


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


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




This Schema defines 3GPP Media Presentation Description!



</xs:documentation>


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


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

<xs:complexType name="MPDtype">

<xs:sequence>



<xs:element minOccurs="0" name="ProgramInformation" type="ProgramInformationType"/>
      <xs:element 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 name="mpdSequenceNumber" type="xs:nonNegativeInteger" use="required"/>

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


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


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


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


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


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

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


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

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

</xs:complexType>
<!--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="deltaFileName" type="xs:string" use="required"/>

   <xs:attribute name="numberOfDeltasStored" type="xs:nonNegativeInteger" use="required"/>

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


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


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

</xs:complexType>

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

<xs:complexType name="ProgramInformationType">


<xs:sequence>



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



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



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



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


</xs:sequence>


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


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

</xs:complexType>

<!-- Default Segment access information -->

<xs:complexType name="SegmentInfoDefaultType">


<xs:sequence>



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


</xs:sequence>


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


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


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


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

</xs:complexType>

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

<xs:complexType name="RepresentationType">


<xs:sequence>



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



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



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



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


</xs:sequence>


<xs:attribute name="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>

<!-- Segment access information -->

<xs:complexType name="SegmentInfoType">


<xs:sequence>


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



<xs:choice>




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




<xs:sequence>





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





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






maxOccurs="unbounded"/>




</xs:sequence>




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




 maxOccurs="unbounded"/>



</xs:choice>

</xs:sequence>


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


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


<xs: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" use="required"/>


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


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


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


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

</xs:complexType>

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

<xs:complexType name="ContentProtectionType">


<xs:sequence>



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



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


</xs:sequence>


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


<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>
</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: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">




<SegmentInfo duration="PT10S" baseURL="rep1/">





<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">




<SegmentInfo duration="PT10S" baseURL="rep2/">





<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"




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



<Representation 



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



bandwidth="256000">




<SegmentInfo>





<UrlTemplate id="1"/>




</SegmentInfo>



</Representation>



<Representation 



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



bandwidth="128000">




<SegmentInfo>





<UrlTemplate id="2"/>




</SegmentInfo>



</Representation>


</Period>

</MPD>


******************** END OF CHANGE2 *************************************
************************  CHANGE3 *************************
7.3.5
Media Presentation Description Delta File Usage
For a live media presentation, the MPD on the server can be updated every time that a new Segment is created. In this case  most of the information in the MPD would, however, be unchanged. For example, when the playlist format is used, every time that a new Segment is created within a Period, there is only a ‘Url’ element added to each Representation. The information within the MPD that has actually changed can be described in an MPD delta file
RFC 5261 [17] describes element schema types for “patches” or changes to an XML document that use XPath selectors. The patches defined are <add>, <replace>, and <remove>. However, when playlists are being used, there are three main use cases to consider where the MPD is being modified often. Either a new Period is appended to the MPD, a new Representation is appended within an existing Period, or the common case of Segments being appended within each Representation. All of the functionality of XPath is not required for these cases. What is needed is an indication of which type of element is being appended. So the “sel” attribute of RFC 5261 can be modified to indicate the type of element being appended instead of an XPath expression. In the case of a Url element being added, the Representation Id of the Representation it is being appended to is also needed. So in the case of adding a Url element, the attribute “representationId” is also required. This attribute is also needed when removing a Url element. Likewise, it is assumed that when Periods, Representations, or Url elements are removed, the earliest elements are removed first. The replace command is useful for replacing MPD level parameters. These “patches” with the modified “sel” attribute can be used to describe in an MPD delta file only the parts of the MPD that have changed since the last update. Examples of these patch operations as well as an example delta file will be given later in this section.
If MPD delta files are provided on the server, this is signalled to the client within the MPD element “DeltaSupport”. The “DeltaSupport” element has two attributes: “deltaFileName” and “numberOfDeltasStored”. The attribute “deltaFileName” is a string containing the name of the MPD delta file on the server that corresponds to the MPD and “numberOfDeltasStored” is a non-negative integer indicating the number of past MPD delta files that are saved. Every time that an MPD is updated an MPD delta file is also created. Each MPD has a sequence number attribute (“mpdSequenceNumber”) and each MPD delta file will contain the corresponding attribute (“mpdSequenceNumber”) and the sequence numbers of the MPD and corresponding MPD delta file shall match. If “numberOfDeltasStored” is greater than zero, then when the current MPD delta file is created, the previous MPD delta file is stored in a file with the same name with a “-1” appended before the file extension. So, for example, if the latest delta file is “delta.mpdd”, then the previous version (which will have an “mpdSequenceNumber” one less that of “delta.mpdd”) will have file name of “delta-1.mpdd”. If “numberOfDeltasStored” is greater than one, then there will also exist a file with the same name with a “-2” appended before the file extension. To continue with the same example, the file name would be “delta-2.mpdd”, which is the previous version of “delta-1.mpdd”. In this case delta-2.mpdd, delta-1.mpdd, and delta.mpdd have consecutively increasing values of “mpdSequenceNumber”, respectively.
In the case that neither the most recent MPD delta file nor any of the previous versions (if they exist)  have a value of “mpdSequenceNumber” that corresponds to the next consecutive value of “mpdSequenceNumber” of the most recent MPD or MPD delta file that the client has, then the client shall download the full MPD.
The XML Schema for an MPD delta file is given by the following:
	<?xml version="1.0" encoding="UTF-8"?>

<xs:schema targetNamespace="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPDDelta:2010"


attributeFormDefault="unqualified" 


elementFormDefault="qualified"  


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


xmlns="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPDDelta:2010">


<xs:annotation>



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



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




This Schema defines 3GPP Media Presentation Description Delta!



</xs:documentation>


</xs:annotation>

<!—modified patch-ops from RFC 5261 -->

    <xs:simpleType name="selType">

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

          <xs:enumeration value="Period" />

          <xs:enumeration value="Representation" />

          <xs:enumeration value="Url" />

       </xs:restriction>

    </xs:simpleType>

    <xs:complexType name="addType" mixed="true">

       <xs:sequence>

        <xs:any processContents="lax" namespace="##any"

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

       </xs:sequence>

       <xs:attribute name="sel" type="selType"

                      use="required"/>

       <xs:anyAttribute processContents="lax" />

    </xs:complexType>

    <xs:complexType name="replaceType" mixed="true">

       <xs:sequence>

        <xs:any processContents="lax" namespace="##any"

                 minOccurs="0" maxOccurs="1"/>

       </xs:sequence>

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

       <xs:anyAttribute processContents="lax" />

    </xs:complexType>

    <xs:complexType name="removeType">

     <xs:attribute name="sel" type="selType" use="required"/>

     <xs:anyAttribute processContents="lax" />

    </xs:complexType>

<!-- end of patch-ops -->

<!-- root element for MPD Delta file -->

<xs:element name="delta">

    <xs:complexType>

      <xs:sequence minOccurs="0" maxOccurs="unbounded">

       <xs:choice>

        <xs:element name="add" type="addType" />

        <xs:element name="remove" type="removeType" />

        <xs:element name="replace" type="replaceType" />

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

       </xs:choice>

      </xs:sequence>

     <xs:attribute name="mpdSequenceNumber" type="xs:nonNegativeInteger" use="required"/>

    </xs:complexType>

   </xs:element>

</xs:schema>




Note that an MPD delta file consists of any sequence of <add>, <replace>, and <remove> elements and also contains the attribute “mpdSequenceNumber.
In the following MPD example, the content is 30 minutes in duration. There are 3 Periods, each of 10 minutes duration. Each Period has 3 Representations and each Representation is contained within one 3gp file.  Each Representation has audio encoded with Low Complexity-AAC.  One Representation of each Period  (p1rep1.3gp, p2rep1.3gp, and p3rep1.3gp) has video resolution 320x240 encoded with H.264 baseline profile level 1.1. Another Representation of each Period (p1rep2.3gp, p2rep2.3gp, and p3rep2.3gp)  has resolution 320x240 encoded with H.264 baseline profile level 1.3. Finally, a third representation in each period (p1rep3.3gp, p2rep3.3gp, and p3rep3.3gp)  has resolution 480x240 encoded with H.264 baseline profile level 2.1. One Representation of each Period has bandwidth of 239 kbps, a second representation has bandwidth of 478 kbps, and a third representation has bandwidth of 892 kbps.

Since each represention is contained in one file, the initialization segments and the media segments for a representation are accessed with byte ranges. Each “Url” element in the MPD contains a “range” and the corresponding byte range for the initialization segment or media segment. For the example each segment of all representations is 10 seconds in duration.
EXAMPLE1 (<add>):
The “delta” of adding the ‘Url’ element for the last Segment to the Representation of the third Period with 239K bandwidth can be described as
<add sel=”Url” representationId=”0” ><Url sourceURL=”p3rep1.3gp” range=”17642842-17943394” /></add>

The fact that the change to the MPD consists of something added is indicated by the <add> element. The “sel” attribute  indicates that we are appending a “Url” element and representationId=”0” indicates the Representation with 239K bandwidth. Url elements are always appended to a Representation of the Period having the latest “start” time. The element that was added is the text within the add element, in this case:

<Url sourceURL=”p3rep1.3gp” range=”17642842-17943394” />
EXAMPLE2(<replace>)
Consider the replacement of the MPD level attribute “availabilityEndTime”. In this case the value of the “sel” attribute is just the name of the MPD level parameter being replaced.

<replace sel=”availabilityEndTime”>2010-07-08T11:00:00Z </replace>
EXAMPLE3(<remove>)
We can express that the first “Url” element of the Representation with bandwidth=239000 in the first Period is removed from the MPD with the following XML code:

<remove sel=”Url” representationId=”0” />
Below is what the MPD looks like after 30 minutes. In this case, the MPD is updated approximately every 10 seconds. 
	<?xml version="1.0" encoding="UTF-8"?>

<MPD 

        mpdSequenceNumber="123456"

        type="Live" 

        availabilityStartTime="2010-07-01T05:00:00Z" 


     availabilityEndTime="2010-07-08T05:00:00Z"

        mediaPresentationDuration="PT2H" 

        minimumUpdatePeriodMPD="PT10S"

        minBufferTime="PT10S" 
 
 

        timeShiftBufferDepth="PT30M" 

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

        xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"

        xsi:schemaLocation="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2010 3GPP-MPD-r2.xsd"

        xmlns="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2010">


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



<Title>Example</Title>

                <Source>Example</Source>

                <Copyright>Example</Copyright>


</ProgramInformation>

        <DeltaSupport deltaFileName="delta.mpdd" numberOfDeltasStored="2" />


<Period start="PT0S" segmentAlignmentFlag="true" bitstreamSwitchingFlag="true">



<Representation  Id="0" bandwidth="239000" width="320" height="240" lang="en" mimeType="video/3gpp; codecs=avc1.42E00b, mp4a.40.2" >




<SegmentInfo duration="PT10S">





<InitialisationSegmentURL sourceURL="p1rep1.3gp" range="0-985" />

                                <Url  sourceURL="p1rep1.3gp"  range="986-293761" />

                                <Url  sourceURL="p1rep1.3gp"  range="293762-592501" />

                                                   .

                                                   .

                                                   .

                                <Url  sourceURL="p1rep1.3gp"  range="17600065-17894640" />




</SegmentInfo>






</Representation>



<Representation Id="1" bandwidth="478000" width="320" height="240" lang="en" mimeType="video/3gpp; codecs=avc1.42E00d, mp4a.40.2" >




<SegmentInfo duration="PT10S">





<InitialisationSegmentURL sourceURL="p1rep2.3gp" range="0-985" />

                                <Url  sourceURL="p1rep2.3gp"  range="986-586538" />

                                <Url  sourceURL="p1rep2.3gp"  range="586539-1184019" />

                                                   .

                                                   .

                                                   .

                                <Url  sourceURL="p1rep2.3gp"  range="35199171-35788323" />




</SegmentInfo>

                </Representation>

                <Representation Id="2" bandwidth="892000" width="480" height="240" lang="en" mimeType="video/3gpp; codecs=avc1.42E015, mp4a.40.2" >




<SegmentInfo duration="PT10S">





<InitialisationSegmentURL sourceURL="p1rep3.3gp" range="0-985" />

                                <Url  sourceURL="p1rep3.3gp"  range="986-1093691" />

                                <Url  sourceURL="p1rep3.3gp"  range="1093692-2208656" />

                                                   .

                                                   .

                                                   .

                                <Url  sourceURL="p1rep3.3gp"  range="65684646-66784068" />




</SegmentInfo>



</Representation>


</Period>

        <Period start="PT10M0S" segmentAlignmentFlag="true" bitstreamSwitchingFlag="true">



<Representation  Id="0" bandwidth="239000" width="320" height="240" lang="en" mimeType="video/3gpp; codecs=avc1.42E00b, mp4a.40.2" >




<SegmentInfo duration="PT10S">





<InitialisationSegmentURL sourceURL="p2rep1.3gp" range="0-985" />

                                <Url  sourceURL="p2rep1.3gp"  range="986-296011" />

                                <Url  sourceURL="p2rep1.3gp"  range="296012-595787" />

                                                   .

                                                   .

                                                   .

                                <Url  sourceURL="p2rep1.3gp"  range="17647666-17946154" />




</SegmentInfo>






</Representation>



<Representation Id="1" bandwidth="478000" width="320" height="240" lang="en" mimeType="video/3gpp; codecs=avc1.42E00d, mp4a.40.2" >




<SegmentInfo duration="PT10S">





<InitialisationSegmentURL sourceURL="p2rep2.3gp" range="0-985" />

                                <Url  sourceURL="p2rep2.3gp"  range="986-591037" />

                                <Url  sourceURL="p2rep2.3gp"  range="591038-1190590" />

                                                   .

                                                   .

                                                   .

                                <Url  sourceURL="p2rep2.3gp"  range="35294377-35891354" />




</SegmentInfo>

                </Representation>

                <Representation Id="2" bandwidth="892000" width="480" height="240" lang="en" mimeType="video/3gpp; codecs=avc1.42E015, mp4a.40.2" >




<SegmentInfo duration="PT10S">





<InitialisationSegmentURL sourceURL="p2rep3.3gp" range="0-985" />

                                <Url  sourceURL="p2rep3.3gp"  range="986-1102088" />

                                <Url  sourceURL="p2rep3.3gp"  range="1102089-2220920" />

                                                   .

                                                   .

                                                   .

                                <Url  sourceURL="p2rep3.3gp"  range="65862331-66976355" />




</SegmentInfo>



</Representation>


</Period>

        <Period start="PT20M0S" segmentAlignmentFlag="true" bitstreamSwitchingFlag="true">



<Representation  Id="0" bandwidth="239000" width="320" height="240" lang="en" mimeType="video/3gpp; codecs=avc1.42E00b, mp4a.40.2" >




<SegmentInfo duration="PT10S">





<InitialisationSegmentURL sourceURL="p3rep1.3gp" range="0-985" />

                                <Url  sourceURL="p3rep1.3gp"  range="986-302469" />

                                <Url  sourceURL="p3rep1.3gp"  range="302470-597839" />

                                                   .

                                                   .

                                                   .
                                <Url  sourceURL="p3rep1.3gp"  range="17040002-17339553" />
                                <Url  sourceURL="p3rep1.3gp"  range="17339554-17642841" />
                                <Url  sourceURL="p3rep1.3gp"  range="17642842-17943394" />




</SegmentInfo>






</Representation>



<Representation Id="1" bandwidth="478000" width="320" height="240" lang="en"                         mimeType="video/3gpp; codecs=avc1.42E00d, mp4a.40.2" >




<SegmentInfo duration="PT10S">





<InitialisationSegmentURL sourceURL="p3rep2.3gp" range="0-985" />

                                <Url  sourceURL="p3rep2.3gp"  range="986-603953" />

                                <Url  sourceURL="p3rep2.3gp"  range="603954-1194693" />

                                                   .

                                                   .

                                                   .
                                <Url  sourceURL="p3rep2.3gp"  range="34079046-34678149" />
                                <Url  sourceURL="p3rep2.3gp"  range="34678150-35284727" />
                                <Url  sourceURL="p3rep2.3gp"  range="35284728-35885833" />




</SegmentInfo>

                </Representation>

                <Representation Id="2" bandwidth="892000" width="480" height="240" lang="en" mimeType="video/3gpp; codecs=avc1.42E015, mp4a.40.2" >




<SegmentInfo duration="PT10S">





<InitialisationSegmentURL sourceURL="p3rep3.3gp" range="0-985" />

                                <Url  sourceURL="p3rep3.3gp"  range="986-1126190" />

                                <Url  sourceURL="p3rep3.3gp"  range="1126191-2228575" />

                                                   .

                                                   .

                                                   .
                                <Url  sourceURL="p3rep3.3gp"  range="63594383-64712374" />
                                <Url  sourceURL="p3rep3.3gp"  range="64712375-65844316" />
                                <Url  sourceURL="p3rep3.3gp"  range="65844317-66966044" />




</SegmentInfo>



</Representation>


</Period>

</MPD>


The following file is the MPD delta file corresponding to the last MPD update of the above MPD example. It has the filename “delta.mpdd” as indicated in the MPD. Note that it has the same value of “mpdSequenceNumber” as the above latest MPD.
	<?xml version="1.0" encoding="UTF-8"?>

<delta  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
xsi:schemaLocation="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPDDelta:2010 3GPP-MPDDelta-r1.xsd" xmlns="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPDDelta:2010"
mpdSequenceNumber="123456">

<add sel="Url" representationId="0"><Url sourceURL="p3rep1.3gp" range="17642842-17943394"/></add>

<add sel="Url" representationId="1"><Url sourceURL="p3rep2.3gp" range="35284728-35885833"/></add>

<add sel="Url" representationId="2"><Url sourceURL="p3rep3.3gp" range="65844317-66966044"/></add>

</delta>


The following file is the previous “delta.mpdd” and has filename “delta-1.mpdd”. Note that the value of “mpdSequenceNumber” is one less than that of “delta.mpdd”.
	<?xml version="1.0" encoding="UTF-8"?>

<delta  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
xsi:schemaLocation="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPDDelta:2010 3GPP-MPDDelta-r1.xsd" xmlns="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPDDelta:2010"
mpdSequenceNumber="123455">

<add sel="Url" representationId="0"><Url sourceURL="p3rep1.3gp" range="17339554-17642841"/></add>

<add sel="Url" representationId="1"><Url sourceURL="p3rep2.3gp" range="34678150-35284727"/></add>

<add sel="Url" representationId="2"><Url sourceURL="p3rep3.3gp" range="64712375-65844316"/></add>

</delta>


The following file is the previous “delta-1.mpdd” and has filename “delta-2.mpdd”. Note that the value of “mpdSequenceNumber” is two less than that of “delta.mpdd”.
	<?xml version="1.0" encoding="UTF-8"?>

<delta  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
xsi:schemaLocation="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPDDelta:2010 3GPP-MPDDelta-r1.xsd" xmlns="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPDDelta:2010"
mpdSequenceNumber="123454" xpathVersion="1.0">

<add sel="Url" representationId="0"><Url sourceURL="p3rep1.3gp" range="17040002-17339553"/></add>

<add sel="Url" representationId="1"><Url sourceURL="p3rep2.3gp" range="34079046-34678149"/></add>

<add sel="Url" representationId="2"><Url sourceURL="p3rep3.3gp" range="63594383-64712374"/></add>

</delta>


******************** END OF CHANGE3 *************************************
************************  CHANGE4 *************************
8.1
Instantiation of 3GPP Adaptive HTTP Streaming

The Media Presentation framework as introduced in clause 7 is instantiated in this section using the 3GP File Format as specified in [4]. This instantiation is referred to as “3GPP Adaptive HTTP Streaming”. A 3GPP Adaptive HTTP Streaming service is described by an MPD as specified in section 7.3. The MIME type of the MPD shall be “video/vnd.3gpp.mpd”. The MIME type of an MPD delta file shall be “video/vnd.3gpp.mpdd”. The mimeType attribute of each Representation shall be provided according to RFC 4281 [14] and Annex A of TS 26.244 [4]. Segment Types and Formats according to 8.2.2 shall be used.

******************** END OF CHANGE4 *************************************
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