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1.  Introduction

HTTP streaming requires a media presentation description (MPD) to allow clients to access appropriate portions of the media. This document provides the syntax for the MPD, reusing elements of SMIL for playlists and providing extensions to accommodate use cases raised in other proposals (e.g., [S4-AHI 124]) to facilitate consensus.  The semantics that we use for the MPD are similar to those in other proposals.

2.  Why SMIL?

SMIL is a well-established, widely used language for media playlists and synchronization. It allows for synchronized media playback between separate media files or streams, concurrent and consecutive playback of all or part of different media, simple and advanced timing control, and alternative media selection. It defines much of what is needed for HTTP streaming, and where required, is very easy to extend by simply defining a namespace and defining elements and/or parameters within the namespace. 

To support use cases where content is split into multiple separate files, SMIL is perfectly suited to the needs of HTTP streaming. Content split into time-chunked files may be described to be played sequentially; content split into separate files per track can be prescribed concurrent playback; and content split into alternate track representations can be described by selection criteria to allow the client to select the appropriate source. SMIL additionally allows referencing to another SMIL file, (i.e., "chaining"), which is a simple and effective mechanism for notifying clients of updates to the MPD (e.g., addition of segments to an on-going live session).

A SMIL profile for 3GPP is already defined in [TS 26.246]. Many of the existing media clients that will need to be updated in order to support HTTP streaming already support SMIL, allowing simpler development effort and smaller memory footprint than a brand new XML MPD format. Moreover, to simplify implementation for clients that do not support SMIL, the syntax presented in this document only uses a subset of the modules from the 3GPP SMIL profile, For a new implementation, adding support for the necessary subset of SMIL would be similar effort and footprint to that required for a new XML MPD format. Reusing elements of SMIL would allow the MPD format to be compatible with legacy progressive download media clients that support 3GPP SMIL and facilitate server-driven HTTP streaming.

3.  Other MPD Proposals 

Others proposals which define a new XML schema for describing the syntax of the MPD have been put forward (e.g., S4-AHI 124). In contrast, this document uses a subset of 3GPP SMIL modules as the basis and provides extensions to accommodate other use cases and semantics that have been proposed. The rationale for this is described in section 2 above. 

Our MPD semantics are similar to S4-AHI 124. In particular, we allow the following. 

· A presentation may be on-demand or live. It may be available in different representations (e.g., bit rates, languages, etc.).

· A representation can contain multiple components, where each component corresponds to a media track. A representation can be requested on a segment-by-segment basis, where each segment is identified by a unique URI.

· Segments can be requested in parts (e.g. using HTTP byte ranges).  A segment can consist of one or more fragments, where a fragment is the minimal accessible unit. 

· Switching between representations is typically done at segment boundaries, however, this document provides an optional byte-range extension to allow switching at fragment boundaries. 

· An MPD contains information to enable clients to choose from alternate representations and access appropriate parts of the representation while providing a continuous streaming experience to users.  Thus, an MPD contains elements that provide general presentation information and elements that provide access rules for the presentation.

· While there is no agreement on what metadata to include in general presentation information, to facilitate consensus we allow all elements and attributes defined in S4-AHI 124 for this purpose as optional extensions.

· Access rules can be defined as SMIL playlists or optionally through an extension for template-based URL construction scheme similar to that defined in S4-AHI 124.  

4. Required SMIL modules

To simplify implementation for clients that do not already support SMIL, this document only requires the use of following modules as part of a new 3GPP-HTTPStreaming SMIL profile.

1. BasicContentControl, PrefetchControl 
2. BasicMedia

3. BasicInlineTiming, BasicTimeContainers, RepeatTiming, MinMaxTiming

4. Structure 

Many existing PSS clients implement the 3GPP SMIL profile, which is a superset of these modules. This makes adding the implementation of HTTP streaming MPD extremely simple for these clients. Moreover, if system designers choose not to use the optional extensions defined in section 5, no changes are required to these SMIL clients.

Note that this profile is SMIL integration set conformant.

For element and attribute definitions, content model, and integration semantics for these modules, we rely on the existing specification in TS 26.246. Using the same terminology in TS 26.246, the following table shows the content model and attributes for the 3GPP-HTTPStreaming profile. 

	Element
	

	
	Elements
	Attributes

	smil
	head, body
	COMMON-ATTRS, CONTCTRL-ATTRS, xmlns

	head
	EMPTY
	COMMON-ATTRS

	body
	TIMING-ELMS, MEDIA-ELMS, switch, prefetch
	COMMON-ATTRS

	ref, animation, audio, img, video, text, textstream
	EMPTY
	COMMON-ATTRS, CONTCTRL-ATTRS, TIMING-ATTRS, MEDIA-ATTRS

	par, seq
	TIMING-ELMS, MEDIA-ELMS, switch, a, prefetch
	COMMON-ATTRS, CONTCTRL-ATTRS, TIMING-ATTRS

	switch
	TIMING-ELMS, MEDIA-ELMS, prefetch
	COMMON-ATTRS, CONTCTRL-ATTRS

	prefetch
	EMPTY
	COMMON-ATTRS, CONTCTRL-ATTRS, mediaSize, mediaTime, bandwidth, src


5. Extensions to SMIL

To facilitate consensus between competing MPD syntax proposals, the following extensions will be added to the 3GPP-HTTPStreaming profile defined in section 4 as optional elements and attributes. 

1. General Presentation Information

While there is no agreement on whether the MPD is the appropriate place for describing all of this information (vs. the 3GPP file or an external mechanism like a web page), all the elements and attributes defined in S4-AHI 124 are retained. 

2. Template-based URL construction

A new element for template-based URL construction has been added (along with appropriate attributes) to allow compact specification of access rules, as defined in S4-AHI 124. 

3. Byte ranges

A new bytes attribute has been introduced to allow byte ranges to be specified for media elements.

4. Additions to the body element for live time-shifting

To enable time shifting of live content, a new prevSrc attribute has been added to the body element, providing the reference to a previous MPD to clients. An MPD can only have one prevSrc attribute. This enables both forward (already possible in SMIL as illustrated in example 4) and backward (with this extension) chaining of MPD. 

The decision of when to load the MPD indicated in prevSrc is client-dependent, it can be user-initiated or automatic.
To indicate the validity time for the MPD, the body element should support start and end attributes as an extension. These attributes are defined as part of timing attributes in SMIL, but 3GPP SMIL does not require their support in the body element. Hence, we propose their use as an extension. System designers may use absolute (UTC) times for these attributes.

System designers may choose to use a specific URL to identify the most-current MPD for a live presentation. 

5. Identifier to provide hints about segment continuity

A new repId attribute has been added to media elements to provide hints to a client that segments with that identifier are part of the same continuous presentation. Clients may optimize their fetching and rendering of media segments based on this attribute; implementation details are beyond the scope of this document. 

The following table summarizes the elements and attributes from S4-AHI 124 that will be added as optional extensions. Refer to S4-AHI 124 for definitions and semantics of these attributes. 

	Element
	

	
	Elements
	Attributes

	head
	presentation
	

	presentation
	presentationPeriod, representation, representationGrouping
	Type, Duration, PresentationHeader, TimeShiftBufferDepth, ConstantFragmentDuration, MaxFragmentDuration, ConstantSegmentDuration, SegmentDuration, NumFragmentsPerSegment



	presentationPeriod
	EMPTY
	StartTime, EndTime



	representation
	component
	RepresentationID, PartialRepresentation, Bandwidth, Width, Height, Language, SegmentDuration, NumFragmentsPerSegment

	representationGrouping
	complementaryRepresentation
	

	complementaryRepresentation
	complementsRepresentationID
	ComplementaryRepresentationId

	complementsRepresentationID
	EMPTY
	

	component
	EMPTY
	ComponentID, MimeType

	par, seq
	urlTemplate
	

	switch
	urlTemplate
	

	urlTemplate
	urlTemplateParameter
	BaseRequestURL

	urlTemplateParameter


	urlTemplateParameterMinMax, urlTemplateParameterOption
	ParameterName

	UrlTemplateParameterMinMax
	EMPTY
	MinValue, MaxValue, Step

	urlTemplateParameterOption
	EMPTY
	OptionValue, OptionDescription

	body
	TIMING-ELMS, MEDIA-ELMS, switch, prefetch
	prevSrc, start, end

	body, par, seq, switch
	MEDIA-ELMS
	bytes, repId


To support byte ranges, a new bytes attribute will be added to the SMIL media elements (MEDIA-ELMS) as an extension, with the following definition.

bytes ::=  “bytes=” byte-range

byte-range ::= (byte-val “-“ [byte-val]) | (“-“ byte-val)

byte-val ::= 1*DIGIT 
To support time shifting of live content, a new prevSrc attribute will be added to the body element as an extension. The definition of this attribute is the same as that of the src attribute in SMIL, i.e., its values must be valid URIs.  Furthermore, start and end attributes, as defined in SMIL timing attributes (TIMING-ATTRS), will be added to the body element as an extension.

To provide hints to a client about segment continuity, a new repId attribute will be added to MEDIA-ELMS as an extension, with the following definition. 

repId ::= “repID=” rep-value

rep-value ::= 1*DIGIT
6. MPD Schema

A new CR will be provided with an XML schema based on the SMIL profile outlined in section 4 and the extensions outlined in section 5 upon agreement to this document.

7.  Proposal

We propose that the schema presented in this document be adopted to describe the syntax of the MPD for the 3GPP PSS extensions for HTTP streaming. To facilitate consensus, this schema reuses SMIL elements and attributes for playlists and provides optional extensions to accommodate the use cases described in other MPD proposals.

8.  Annex: MPD Examples

This annex provides examples to illustrate how the MPD syntax defined in this document can be used.

Example 1: Content segmented into constant duration clips, with each alternate representation in a separate file. Ads are located on a different server from the main content.

<smil xmlns="http://www.w3.org/2005/SMIL21/"

  xmlns:IntegrationSet="http://www.w3.org/2005/SMIL21/IntegrationSet"     

  xmlns:PrefetchControl="http://www.w3.org/2005/SMIL21/PrefetchControl"

  systemRequired="IntegrationSet+PrefetchControl" 

  xmlns:3gp9="http://www.3gpp.org/SMIL21/PSS9-HTTPStreaming-Ext">

<body>

  <par>

    <par begin="0.0s">

      <switch>

        <video src=http://server1/clip1_1.3gp systemBitrate="128000"/>

        <video src=http://server1/clip1_2.3gp systemBitrate="192000"/>

        <video src="http://server1/clip1_3.3gp systemBitrate="256000"/>

      </switch>

    </par>

    ...

    <par begin="180.0s">

      <switch>

        <video src=http://adserver/clip6_1.3gp systemBitrate="128000"/>

        <video src=http://adserver/clip6_2.3gp systemBitrate="192000"/>

        <video src=http://adserver/clip6_3.3gp systemBitrate="256000"/>

      </switch>

    </par>

  </par>

</body>

</smil>

Example 2: 2 alternate representations with different segment durations, one with 30 seconds and the other with 15 seconds.

<smil xmlns="http://www.w3.org/2005/SMIL21/"

  xmlns:IntegrationSet="http://www.w3.org/2005/SMIL21/IntegrationSet"     

  xmlns:PrefetchControl="http://www.w3.org/2005/SMIL21/PrefetchControl"

  systemRequired="IntegrationSet+PrefetchControl" 

  xmlns:3gp9="http://www.3gpp.org/SMIL21/PSS9-HTTPStreaming-Ext">

<body> 

  ...

  <par begin="30.0s"> 

    <switch> 

      <video src="http://server/alt1_1.3gp" systemBitrate="256000"/> 

      <seq systemBitrate="128000">

        <!-- duration of each of the 2 segments below is 15 sec --> 

        <video src=" http://server/alt2_1.3gp" /> 

        <video src=" http://server/alt2_2.3gp"/> 

      </seq> 

    </switch> 

  </par> 

  <par begin="60.0s">  

    <switch> 

      <video src=" http://server/alt1_2.3gp" systemBitrate="256000"/> 

      <seq systemBitrate="128000"> 

        <video src="http://server/alt2_3.3gp" /> 

        <video src="http://server/alt2_4.3gp"/> 

      </seq> 

    </switch> 

  </par>

  ...

</body>

Example 3: Content with audio and video alternatives each contained in separate files.

<smil xmlns="http://www.w3.org/2005/SMIL21/"

  xmlns:IntegrationSet="http://www.w3.org/2005/SMIL21/IntegrationSet"     

  xmlns:PrefetchControl="http://www.w3.org/2005/SMIL21/PrefetchControl"

  systemRequired="IntegrationSet+PrefetchControl" 

  xmlns:3gp9="http://www.3gpp.org/SMIL21/PSS9-HTTPStreaming-Ext">

<body>

  <par>

    <switch>

      <video src="movie_video_900kbps.3gp" systemBitrate="1000000" />

      <video src="movie_video_450kbps.3gp" systemBitrate="500000" />

      <video src="movie_video_100kbps.3gp" />

    </switch>

    <switch>

      <audio src="movie_audio_100kbps_fr.3gp" systemBitrate="1000000" systemLanguage="fr" />

      <audio src="movie_audio_50kbps_fr.3gp" systemBitrate="500000" systemLanguage="fr" />

      <audio src="movie_audio_100kbps_de.3gp" systemBitrate="1000000" systemLanguage="de" />

      <audio src="movie_audio_50kbps_de.3gp" systemBitrate="500000" systemLanguage="de" />

      <audio src="movie_audio_100kbps_en.3gp" systemBitrate="1000000"/>

      <audio src="movie_audio_50kbps_en.3gp" systemBitrate="500000" />

    </switch>

  </par>

</body>

</smil>

Example 4: Using SMIL chaining to indicate MPD updates (after 2 minutes). It is the MPD creator’s responsibility to generate a proper MPD to ensure that MPD updates occur in a timely manner (e.g., client does not runs out of segments to play before MPD is updated). MPD updates occur at segment boundaries. A client may issue a conditional GET request for the next MPD.

<smil xmlns="http://www.w3.org/2005/SMIL21/"

  xmlns:IntegrationSet="http://www.w3.org/2005/SMIL21/IntegrationSet"     

  xmlns:PrefetchControl="http://www.w3.org/2005/SMIL21/PrefetchControl"

  systemRequired="IntegrationSet+PrefetchControl" 

  xmlns:3gp9="http://www.3gpp.org/SMIL21/PSS9-HTTPStreaming-Ext">

<body>

  <par>

    <par begin="0.0s">

      <switch>

        <video src=http://server1/clip1_1.3gp systemBitrate="128000"/>

        <video src=http://server1/clip1_2.3gp systemBitrate="192000"/>

        <video src=http://server1/clip1_3.3gp systemBitrate="256000"/>

      </switch>

    </par>

    ...

    <ref begin="120.0s" src="http://mpd-server/next-mpd.smil"/>

  </par>

</body>

Example 5: Extension to support byte ranges within SMIL.

<smil xmlns="http://www.w3.org/2005/SMIL21/"

  xmlns:IntegrationSet="http://www.w3.org/2005/SMIL21/IntegrationSet"     

  xmlns:PrefetchControl="http://www.w3.org/2005/SMIL21/PrefetchControl"

  systemRequired="IntegrationSet+PrefetchControl" 

  xmlns:3gp9="http://www.3gpp.org/SMIL21/PSS9-HTTPStreaming-Ext">

<body>

    <seq>

      <video src="http://server/clip.3gp" 3gp9:bytes="0-1150000"/>

      <video src="http://server/clip.3gp" 3gp9:bytes="1150001-2300000"/>

      <video src="http://server/clip.3gp" 3gp9:bytes="2300001-3450000"/>

    </seq>

  </body>

</smil>

Example 6:  Illustration of how audio-video playback can be smoothly overlapped across segments without any gaps using properly written SMIL when segments have unequal amount of audio and video data (e.g., due to different sampling rates). In the example below, segment 1 contains 29.9 sec of audio and 30.1s of video, while segment 2 contains 30.1sec of audio and 29.9 sec of video. 


Structure of segments with unequal amount of audio and video


        0                   29.9 30.1                60 
Continuous, overlapped playback of audio and video in a client for the SMIL example below

<smil xmlns="http://www.w3.org/2005/SMIL21/"

  xmlns:IntegrationSet="http://www.w3.org/2005/SMIL21/IntegrationSet"     

  xmlns:PrefetchControl="http://www.w3.org/2005/SMIL21/PrefetchControl"

  systemRequired="IntegrationSet+PrefetchControl" 

  xmlns:3gp9="http://www.3gpp.org/SMIL21/PSS9-HTTPStreaming-Ext">

<body>

    <par>

         <!-- note that other SMIL elements such as switch can be 

              contained in the par element. 

              The optional repId element defined in section 5 may be 

              added to both these media elements, e.g., repId="1" to 

              provide hints to the client, however, its use is not  

              required. -->

        <video begin="0.0s" src="http://server/segment1.3gp"/>

        <video begin="29.9s" src="http://server/segment2.3gp"/>

    </par>

</body>

</smil>
Example 7: Illustrates the use of extensions for general presentation information and template-based URL construction in conjunction with SMIL. Note that credit for this example is due to the authors of S4-AHI 124. 

<smil xmlns="http://www.w3.org/2005/SMIL21/"

  xmlns:IntegrationSet="http://www.w3.org/2005/SMIL21/IntegrationSet"     

  xmlns:PrefetchControl="http://www.w3.org/2005/SMIL21/PrefetchControl"

  systemRequired="IntegrationSet+PrefetchControl" 

  xmlns:3gp9="http://www.3gpp.org/SMIL21/PSS9-HTTPStreaming-Ext">

<head>

    <3g9:presentation 

     3g9: Type="OnDemand" 3g9:Duration="PT20M30.5S"                

     3g9:PresentationHeader="http://server/path/header.3gp"                

     3g9:TimeShiftBufferDepth="PT2H20M"  

     3g9:ConstantFragmentDuration="true" 

     3g9:MaxFragmentDuration="PT2.5S"                       

     3g9:ConstantSegmentDuration="true" 3g9:SegmentDuration="PT10S">       

       <3g9: presentationPeriod 

        3g9:StartTime="2010-06-05T15:00:00" 3g9:EndTime="2010-06-

        05T19:00:00"/>  

       <3g9:representation 

        3g9:RepresentationID="1" 3g9:Bandwidth="364000"  

        3g9:Language="fr"                       

        3g9:Width="320" 3g9:Height="240">    

           <3g9:component 3g9: ComponentID ="1"/>    

           <3g9:component 3g9: ComponentID ="3"/>  

       </3g9:representation>  

       <3g9:representation

        3g9:RepresentationID="2" 3g9:Bandwidth="564000" 

        3g9:Language="fr"                       

        3g9:Width="640" 3g9:Height="480">    

           <3g9:Component 3g9: ComponentID ="1"/>   

           <3g9:Component 3g9: ComponentID ="4"/>  

       </3g9:representation>  

       <3g9:representation 

  3g9:RepresentationID="3" 3g9:Bandwidth="364000" 

  3g9:Language="en"                   

  3g9:Width="320" 3g9:Height="240">    

     <3g9:Component 3g9: ComponentID ="2"/>    

     <3g9:Component 3g9: ComponentID ="3"/>  

      </3g9:representation>  

      <3g9:representation 

      3g9:representationID="4" 3g9:Bandwidth="564000"  

      3g9:Language="en"                                  

      3g9:Width="640" 3g9:Height="480">    

          <3g9:Component 3g9: ComponentID ="2"/>    

          <3g9:Component 3g9: ComponentID ="4"/>  

      </3g9:representation>  

      <3g9:representation 

       3g9:RepresentationID="5" 3g9:PartialRepresentation="true"                     

       3g9:Bandwidth="20000" 3g9:Language="fi">    

          <3g9:Component 3g9:TrackID="5" 3g9:MimeType="video/33g9-tt"/>     

      </3g9:representation>  

      <3g9:representation 

       3g9:RepresentationID="6" 3g9:PartialRepresentation="true"  

       3g9:Bandwidth="20000" 3g9:Language="cn">    

    <3g9:Component 3g9:TrackID="6" 3g9:MimeType="video/33g9-tt"/>  </3g9:representation>  

<3g9:representationGrouping>    

    <3g9:complementaryRepresentation  

     3g9:ComplementaryRepresentationId="5">       

<3g9:complementsRepresentationID>1</3g9:complementsRepresentationID>      

<3g9:complementsRepresentationID>2</3g9:complementsRepresentationID>

<3g9:complementsRepresentationID>3</3g9:complementsRepresentationID>

<3g9:complementsRepresentationID>4</3g9:complementsRepresentationID>

         </3g9:complementaryRepresentation>    

         <3g9:complementaryRepresentation 

          3g9:ComplementaryRepresentationId="6">       

<3g9:complementsRepresentationID>1</3g9:complementsRepresentationID>      

<3g9:complementsRepresentationID>2</3g9:complementsRepresentationID>

<3g9:complementsRepresentationID>3</3g9:complementsRepresentationID>

<3g9:complementsRepresentationID>4</3g9:complementsRepresentationID>

     </3g9:representationGrouping>

  </presentation>

  <body>

      <seq>

<!-- use template-based construction for the first 10 segments -->

    <3g9:urlTemplate 

3g9:BaseRequestURL="http://server/RepresentationIDParameter/SegmentIDParameter">    

        <3g9:urlTemplateParameter    

         3g9:ParameterName="RepresentationIDParameter"/>       

        <3g9:urlTemplateParameter 

         3g9:ParameterName="SegmentIDParameter"/>

            <3g9: urlTemplateParameterMinMax MinValue="1" 

                  MaxValue="10" Step=”1”/>    

       </3g9: urlTemplateParameter > 

    </3g9:urlTemplate>  

   <!-- use SMIL elements to describe access to the next 2 segments -->

         <switch>

       <video src=http://adserver1/postroll.gp 

              systemLanguage=“en“ dur="15s"/>

       <video src=http://adserver1/postroll.gp 

              systemLanguage=“de“ dur="15s"/>

   </switch>

   <par>

      <img src=http://adserver1/model.jpg dur="5s"/>

      <audio src=http://adserver1/music.gp dur="5s"/>

   </par>

<!-- use template-based construction for the next 10 segments -->

    <3g9:urlTemplate 

3g9:BaseRequestURL="http://server/RepresentationIDParameter/SegmentIDParameter">    

        <3g9:urlTemplateParameter    

         3g9:ParameterName="RepresentationIDParameter"/>       

        <3g9:urlTemplateParameter 

         3g9:ParameterName="SegmentIDParameter"/>

            <3g9: urlTemplateParameterMinMax MinValue="11" 

                  MaxValue="20" Step=”1”/>    

       </3g9: urlTemplateParameter > 

    </3g9:urlTemplate>  

    </seq>


</body>

</smil>
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