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	First Change


12.2.2		Media Presentation Description
12.2.2.1	Introduction
The Media Presentation Description (MDP) contains metadata required by the client to construct appropriate URIs to access the data and to provide the streaming service to the user. 
The media presentation description contains information that enables the access to the pieces ("movie headers" and segments) of the presentation. The presentation may be available in different representations (different bitrates, languages, media components, etc.), maybe on-demand or live. The representation can be accessed segment by segment, where each segment is identified by a unique URI. Parts of a segment may also be retrieved, if byte access is enabled. The MPD contains information that enables the client to build the URI to access any provided segment of the presentation. A segment may be accessed based on a segment index or a segment start time. A segment may consist of one or more fragments, where a fragment is considered the minimal accessable unit (e.g. switching between representations is done at content fragment boundaries). A fragment belongs to exactly one segment.
The MPD is structured as follows:
· General presentation information. Includes information such as whether the media presentation is an on-demand or a live streaming session, the lifetime of the streaming session, whether fragments are of constant duration (and if yes the value), whether segments are of constant duration (and if yes the value),  and so on.
· One or more "representation" elements (within the MPD element). Each representation element describes one or more than one media components (but at most one media component for each media type). Each representation contains a time sequence of segments. Each segment can be identified by a unique URI and contains an integer number of movie fragments.
· One or more "SegmentURL" elements. Specifies the segment URLs or templates to build the segment URLs for accessing the segments.
· Zero or one "grouping" element. Specifyies which combinations of representations are recommended. 
The following figure gives an overview of the structure of the MPD:


Figure 1 Exemplary Structure of the MPD
12.2.2.2	Media Presentation Description Schema
The MPD contains the following information:
Table o.1 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)
	Level
	Cardinality
	Optionality
	Description

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

	Type
	A
	2
	1
	OD
default: OnDemand
	indicates the type of the presentation. Currently, live and on-demand types are defined. If not present, the type of the presentation shall be inferred as OnDemand.
Parent: MPD

	Duration
	A
	2
	
	O
	indicates the duration of the content of the media. When the value is given to be equal to 0 or when the attribute is not present, the duration of the presentation is unknown. 
Parent: MPD

	PresentationHeader
	A
	2
	
	O
	URL that points to the metadata of the content. For a 3GP file, the metadata consists of the “ftyp” and “moov” boxes (including other boxes such as “pdin” when present).
Parent: MPD

	TimeShiftBufferDepth
	A
	2
	
	OD
default: 0
	Indicates the duration of the time shifting buffer that is maintained at the server for a live presentation. When not present, the TimeShiftBufferDepth shall be assumed to be 0.
Parent: MPD

	MaxFragmentDuration
	A
	2
	
	M
	Gives the maximum length of a movie fragment in time. When constant_fragment_duration is TRUE, the maximum length is also the constant fragment duration.

Parent: MPD

	SegmentDuration
	A
	2
	
	CM
depends on the flag Constant-Segment-Duration
	Gives the constant segment duration when default_constant_segment_duration is TRUE. This parameter shall not be present when default_constant_segment_duration is FALSE.
Parent: MPD

	PresentationPeriod
	E
	2
	0..1
	CM
Must be present if presentation Type is Live
	Attribute that contains presentation interval indicating the availability of the on-demand service on the network. Multiple presentation intervals may be provided. When not present, the availability of the service is unrestricted.

Parent: MPD

	StartTime
	A
	3
	
	M
	this indicates the start time of the PresentationPeriod.
Parent: PresentationPeriod

	EndTime
	A
	3
	
	O
	this indicates the end time of the PresentationPeriod. If not provided, the end time of the presentation is unknown.
Parent: PresentationPeriod

	Representation
	E
	2
	1..N
	M
	this element contains a description of a representation.
Parent: MPD

	RepresentationID
	A
	3
	
	M
	An attribute containing a unique ID for this specific representation within the media presentation.
Parent: Representation

	PartialRepresentation
	A
	3
	
	OD
default: FALSE
	If set TRUE, this representation is a partial representation and it should only be presented following grouping rules.
Parent: Representation

	RepresentationHeader
	A
	3
	
	O
	URL that points to the metadata of the representation. For a 3GP file, the metadata consists of the “ftyp” and “moov” boxes (including other boxes such as “pdin” when present).
Parent: Representation

	Bandwidth
	A
	3
	
	M
	Gives the bandwidth of the representation, in bits per second. NOTE: More exact definition is necessary.
Parent: Representation

	Width
	A
	3
	
	O
	Specifies the horizontal resolution of the video media type in an alternative representation, counted in pixels.
Parent: Representation

	Height
	A
	3
	
	O
	Specifies the vertical resolution of the video media type in an alternative representation, counted in pixels.
Parent: Representation

	Language
	A
	3
	
	O
	Declares the language code for this media according to RFC 3066.
Parent: Representation

	SegmentDuration
	A
	3
	
	O
	Same semantics as defined above, but overwrites default value for this alternative representation
Parent: Representation

	Component
	E
	3
	1..N
	O
	this element describes a component of the parent representation. A component corresponds to a media track.
Parent: Representation

	ComponentID
	A
	4
	
	M
	Gives the 3GPP track ID of the media component. This value shall be equal to the track_ID indication in the corresponding “trak” in the “moov” box.
Parent: Component

	MimeType
	A
	4
	
	O
	Gives the MIME type parameter for the initial media samples of the media component. For video, this MIME type parameter shall include the profile and level information. The MIME type is provided according to [RFC 4281].
Parent: Component

	SegmentURL
	E
	2
	1..N
	M
	this element contains the information that describes how to construct the URL to access a specific segment of the presentation.
Parent: MPD

	RequestURL
	A
	3
	
	M
	this attribute contains a valid request URL or a template for building the request URL. 
Parent: RequestURL

	RequestParameter
	E
	3
	1..N
	O
	this element carries the description of a parameter that is included in the template RequestURL. It optionally gives a list of values that this parameter may take.
Parent: RequestURL

	ParameterName
	A
	4
	
	M
	this attribute gives the name of the attribute.
Parent: RequestParameter

	PresentationID
	A
	4
	
	O
	this attribute indicates to which representation the RequestParameter applies to. This allows representations to have different constraints on the parameters, e.g. different SegmentId start and end values. When not present, the RequestParameter applies to all representations of the presentation. When present, the values indicated here complement existing constraints and overwrite equally named constraints.
Parent: RequestParameter

	Constraints
	E
	4
	1
	O
	This element gives possible constraints on the values that the related RequestParameter may take. The constraints may apply to a specific representation or to the whole representation.

	MinValue
	A
	5
	
	M
	Indicates the minimal value for the corresponding RequestParameter.

	MaxValue
	A
	5
	
	O
	Indicates the maximum value for the corresponding RequestParameter. This attribute is optional. In case not present, the client shall assume that no maximum value for the RequestParameter is known.

	StepValue
	A
	5
	
	O
	Step indicates the step at which the value of the RequestParameter is to be increased. In case not present, this parameter defaults to 1.

	Option
	E
	4
	1..N
	O
	This element gives a possible value that may be assigned to the parent RequestParameter.
Parent: RequestParameter

	OptionValue
	A
	5
	
	M
	The value that the RequestParameter may take.
Parent: Option

	OptionDescription
	A
	5
	
	O
	A human readeable description of the meaning of this parameter value.
Parent: Option

	RepresentationGrouping
	E
	2
	1
	O
	This element describes possible groupings of representations into new virtual representations. 
Parent: MPD

	ComplementaryRepresentation
	E
	3
	1..N
	M
	This element describes a possible combination of one complementary representation with one or more representations.
Parent: RepresentationGrouping

	ComplementaryRepresentationId
	A
	4
	
	M
	this attribute identifies the complementary representation.
Parent: ComplementaryRepresentation

	ComplementsRepresentationID
	E
	4
	1..N
	M
	this element identifies the representation that is complemented by the complementary representation.
Parent: ComplementaryRepresentation


The corresponding XML schema for the MPD is given as follows:
	<?xml version="1.0" encoding="UTF-8"?>
<xs:schema
    xmlns="urn:3GPP:metadata:2009:PSS:HTTPStreaming"
    xmlns:xs="http://www.w3.org/2001/XMLSchema"
    targetNamespace="urn:3GPP:metadata:2009:PSS:HTTPStreaming"
    attributeFormDefault="qualified"
    elementFormDefault="qualified">

  <xs:annotation>MPD: Media Presentation Description</xs:annotation>

  <xs:element name="MPD">
    <xs:complexType>
      <xs:sequence>
        <xs:element name="PresentationPeriod" type="PeriodType" minOccurs="0"
          maxOccurs="1"/>

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

        <xs:element name="SegmentURL" type="SegmentURLType" minOccurs="1" 										maxOccurs="unbounded"/>

        <xs:element name="RepresentationGrouping" type="GroupingType" minOccurs="0" 										maxOccurs="1"/>
      </xs:sequence>

      <xs:attribute name="Type" type="PresentationType" use="optional" default="OnDemand"/>
      <xs:attribute name="Duration" type="xs:duration" use="optional"/>
      <xs:attribute name="PresentationHeader" type="xs:anyURI" use="optional"/>
      <xs:attribute name="TimeShiftBufferDepth" type="xs:duration" use="optional"/>
      <xs:attribute name="MaxFragmentDuration" type="xs:duration" use="required"/>
      <xs:attribute name="SegmentDuration" type="xs:duration" use="optional"/>
    </xs:complexType>
  </xs:element>

  <xs:simpleType name="PresentationType">
    <xs:restriction base="xs:string">
      <xs:enumeration value="OnDemand"/>
      <xs:enumeration value="Live"/>
    </xs:restriction>
  </xs:simpleType>

  <xs:complexType name="PeriodType">
    <xs:attribute name="StartTime" type="xs:dateTime" use="required"/>
    <xs:attribute name="EndTime" type="xs:dateTime" use="optional"/>
  </xs:complexType>

  <xs:complexType name="RepresentationType">
    <xs:sequence>
      <xs:element name="Component" type="ComponentType" minOccurs="0"
        maxOccurs="unbounded"/>
    </xs:sequence>
    <xs:attribute name="RepresentationID" type="xs:string" use="required"/>
    <xs:attribute name="PartialRepresentation" type="xs:boolean" use="optional" 										default="false"/>
    <xs:attribute name="RepresentationHeader" type="xs:anyURI" use="optional"/>

    <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="Language" type="xs:language" use="optional"/>

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

  <xs:complexType name="ComponentType">
    <xs:attribute name="ComponentID" type="xs:unsignedInt" use="required"/>
    <xs:attribute name="MimeType" type="xs:string" use="optional"/>
  </xs:complexType>

  <xs:complexType name="SegmentURLType">
    <xs:sequence>     
      <xs:element name="RequestParameter" type="ParameterType" minOccurs="0"
        maxOccurs="unbounded"/>
    </xs:sequence>
    <xs:attribute name="RequestURL" type="xs:anyURI" use="required"/>
  </xs:complexType>

  <xs:complexType name="ParameterType">
	 <xs:choice>
	   <xs:sequence>
   	   <xs:element name="Option" type="OptionType" minOccurs="0" maxOccurs="unbounded"/>
    	</xs:sequence>
		<xs:element name="Constraints" type="ConstraintType" minOccurs="1" maxOccurs="1"/>
	 </xs:choice>
    <xs:attribute name="RepresentationID" type="xs:string" use="optional"/>
    <xs:attribute name="ParameterName" type="Parameters" use="required"/>
  </xs:complexType>

  <xs:complexType name="ConstraintType">
      <xs:attribute name="MinValue" type="xs:decimal" use="optional"/>
      <xs:attribute name="MaxValue" type="xs:decimal" use="optional"/>
      <xs:attribute name="StepValue" type="xs:decimal" use="optional" default="1"/>
  </xs:complexType>

  <xs:complexType name="OptionType">
    <xs:sequence>
      <xs:element name="OptionValue" type="xs:string" minOccurs="1" maxOccurs="1"/>
      <xs:element name="OptionDescription" type="xs:string" minOccurs="0" maxOccurs="1"/>
    </xs:sequence>
  </xs:complexType>

  <xs:simpleType name="Parameters">
    <xs:restriction base="xs:string">
      <xs:enumeration value="RepresentationIdParameter"/>
      <xs:enumeration value="SegmentIdParameter"/>
      <xs:enumeration value="SegmentStartTimeParameter"/>
      <xs:enumeration value="SegmentDurationParameter"/>
      <xs:enumeration value="ComponentIdsParameter"/>
    </xs:restriction>
  </xs:simpleType>

  <xs:complexType name="ComplementaryRepresentationType">
    <xs:sequence>
      <xs:element name="ComplementsRepresentationID" type="xs:string" minOccurs="1" 									maxOccurs="unbounded"/>
    </xs:sequence>
    <xs:attribute name="ComplementaryRepresentationId" type="xs:string" use="required"/>
  </xs:complexType>


  <xs:complexType name="GroupingType">
    <xs:sequence>
      <xs:element name="ComplementaryRepresentation" type="ComplementaryRepresentationType" 						minOccurs="0" maxOccurs="unbounded"/>
    </xs:sequence>
  </xs:complexType>

</xs:schema>



12.2.2.3	Usage of URL Templates
The SegmentURL may be a valid URL or a URL template. The client differentiates between the two by the presence of RequestParameters. When one or more RequestParameters are present, the SegmentURL is a URL template, where the parameters have to be replaced by appropriate values to obtain a valid segment URL. The following request parameters are currently supported:
· RepresentationIdParameter: this parameter is substituted by the identifier of the requested representation. The representation identifier is provided in the MPD as an attribute of the Representation element. This Parameter does not require any further configuration.
· SegmentIdParameter: this parameter is substituded by the numerical identifier of the requested segment. The valid interval for the values of SegmentIdParameter may be indicated using the MinMax element. If MinMax element is not present, the SegmentIdParameter may take integer values from 0 until the id of the last segment. The id of the last segment may be extracted from “Constraints” option “MaxValue”, the content and segment durations, or an HTTP 404 error code for a requested segment.
· SegmentStartTimeParameter: this parameter is substituted by the start time of the requested segment. The valid values for the SegmentStartTimeParameter may be indicated using the Constraints element.
· SegmentDurationParameter: this parameter is substituted by the requested duration of the segment. This parameter may be used with the SegmentStartTimeParameter. The valide values for the SegmentDurationParameter are limited by the “StepValue” in the “Constraints” element.
· ComponentIdsParameter: this parameter may be used to request media samples for a set of media components (tracks). For improved cacheablity of the responses, the component identifiers shall be given in ascending order and separated by a “;” character.
12.2.2.3	Example of the MPD
The following is an example of an MPD for an on-demand representation:
	<?xml version="1.0" encoding="UTF-8"?>
<gpp:MPD xmlns="urn:3GPP:metadata:2009:PSS:HTTPStreaming"
         xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
         gpp:Type="OnDemand"
         gpp:Duration="PT20M30.5S"
         gpp:PresentationHeader="http://www.example.com/content/example.3gp/header.3gpch"
         gpp:TimeShiftBufferDepth="PT2H20M"
         gpp:MaxFragmentDuration="PT2.5S"
         gpp:SegmentDuration="PT10S"
    >
  <PresentationPeriod StartTime="2010-06-05T15:00:00" EndTime="2010-06-05T19:00:00"/>

  <Representation RepresentationID="1" Bandwidth="364000" Language="fi"
                      Width="320" Height="240">
    <Component ComponentID="1" MimeType="audio/mpeg4-generic"/>
    <Component ComponentID="3" MimeType="video/H264"/>
  </Representation>

  <Representation RepresentationID="2" Bandwidth="564000" Language="fi"
                      Width="640" Height="480">
    <Component ComponentID="1" MimeType="audio/mpeg4-generic"/>
    <Component ComponentID="4" MimeType="video/H264"/>
  </Representation>

  <Representation RepresentationID="3" Bandwidth="364000" Language="en"
                      Width="320" Height="240">
    <Component ComponentID="2" MimeType="audio/mpeg4-generic"/>
    <Component ComponentID="3" MimeType="video/H264"/>
  </Representation>

  <Representation RepresentationID="4" Bandwidth="564000"  Language="en"
                      Width="640" Height="480">
    <Component ComponentID="2" MimeType="audio/mpeg4-generic"/>
    <Component ComponentID="4" MimeType="video/H264"/>
  </Representation>

  <Representation RepresentationID="5" PartialRepresentation="true"
                      Bandwidth="20000" Language="cn">
    <Component ComponentID="5" MimeType="video/3gpp-tt"/>
  </Representation>

  <SegmentURL RequestURL="http://www.example.com/example.3gp/RepresentationIDParameter/SegmentIDParameter">
    <RequestParameter ParameterName="RepresentationIDParameter"/>
    <RequestParameter ParameterName="SegmentIDParameter"/>
		<Constraints MinValue="1" MaxValue="3459"/>
    </RequestParameter>
  </SegmentURL>

  <SegmentURL RequestURL=http://www.example.com/advertisement.3gp"/>

  <SegmentURL RequestURL="http://www.example.com/example.3gp/RepresentationIDParameter/SegmentIDParameter">
    <RequestParameter ParameterName="RepresentationIDParameter"/>
    <RequestParameter ParameterName="SegmentIDParameter"/>
		<Constraints MinValue="3450" MaxValue="9852"/>
    </RequestParameter>
  </SegmentURL>

  <RepresentationGrouping>
    <ComplementaryRepresentation ComplementaryRepresentationId="5">
      <ComplementsRepresentationID>1</ComplementsRepresentationID>
      <ComplementsRepresentationID>2</ComplementsRepresentationID>
      <ComplementsRepresentationID>3</ComplementsRepresentationID>
      <ComplementsRepresentationID>4</ComplementsRepresentationID>
    </ComplementaryRepresentation>
  </RepresentationGrouping>

</MPD>



The example shows an MPD that contains 4 complete and 1 partial representations. The representations run from segment 1 to segment 3459, then they are followed by an advertisement clip, and finally the representations resume with segments 3450 to 9852. Note that the content provider may assign different constraints to the SegmentIDParameter by indicating the RepresentationID to which the constraints apply. In this example, the SegmentDuration is constant for all representations, which makes this unnecessary. For the template URLs, 2 parameters are used, RepresentationIDParameter and SegmentIDParameter.
The partial representation complements the complete representations with subtitling data.
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