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1. Introduction

The Media Presentation Description (MDP) contains metadata required by the client to construct appropriate URLs to access segments and to provide the streaming service to the user.  [S4-100185] describes the working assumptions of the HTTP streaming subgroup, including those on the semantics and structure for the MPD. This document demonstrates how this structure and semantics can be mapped to SMIL. 

This mapping is independent of the eventual MPD syntax, whether it is based on SMIL or a new XML schema. It allows use of SMIL as the MPD format for 3GPP HTTP streaming. SMIL is a well-established, widely-used language for media playlists and synchronization.  A SMIL profile for 3GPP is already defined in Release 6 [TS 26.246]; many existing PSS clients already support that profile. The mapping presented in this document not only allows compatibility with these clients, it also encourages the reuse of existing SMIL code and deployment knowledge. The additional development effort and footprint required in clients to support the extensions to 3GPP SMIL is minimal.
2. Mapping MPD semantics and structure to 3GPP SMIL

S4-100185 contains the working assumptions for the MPD structure – the first 3 columns of the table below reproduce this structure.  Column 4 indicates how elements/attributes from this structure can be mapped to elements/attributes in 3GPP SMIL.  

In some cases to match the semantics in S4-100185, new attributes/elements that are not defined in 3GPP SMIL, are required. Column 5 lists these attributes or elements; these would be added to 3GPP SMIL as custom extensions indicated by the “3g9” identifier defined in the custom namespace “http://www.3gpp.org/SMIL20/PSS9-HTTPStreaming-Ext”. 

Note that “3GPP SMIL” as used in this document refers to the 3GPP SMIL Language profile defined in Release 6 [TS 26.246].  

Content authors may choose to require support for just the subset of 3GPP SMIL modules that are necessary for 3GPP HTTP streaming.  These modules happen to correspond to those defined for the integration set conformance profile in [SMIL 2.0] specification; content authors may use the systemRequired attribute on the smil element to require support for just these modules, as illustrated in the examples in section 3. 

Table 1: Mapping MPD structure, semantics and syntax to SMIL

	Element
	Children Elements
	Attributes
	Mapping to 3GPP SMIL
	Extension to 3GPP SMIL

	MPD
	Period, SegmentInfoDefault
	
	body
	

	
	
	Type
	
	type

	
	
	Duration
	
	dur*

	
	
	AvailabilityStart
	
	begin* 

* extension to allow these timing attributes for body

	
	
	MinBufferTime
	
	minBufferTime

	
	
	TimeShiftBufferDepth
	
	timeShiftBufferDepth

	Period
	Representation, SegmentInfoDefault
	
	seq, switch
	

	
	
	Start
	begin
	

	Representation
	SegmentInfo, ContentProtection
	
	seq
	

	
	
	ID
	id
	

	
	
	Bandwidth
	systemBitrate
	

	
	
	Width, Height
	systemScreenSize
	

	
	
	Language
	systemLanguage
	

	
	
	MimeType
	systemComponent (with values restricted to those in RFC 4281)
	

	SegmentInfo
	InitSegmentUrl, Url, UrlTemplate
	
	seq, par
	

	
	
	Duration
	
	segmentDuration 

(for playlists, the dur attribute may be defined on Url elements instead)

	InitSegmentUrl
	
	Same attributes as Url. The type attribute might be optionally set to “init” to identify initialization segments
	
	

	Url
	
	
	MEDIA-ELMS (ref, video, audio, etc. along with all attributes defined for those elements in 3GPP SMIL)
	

	
	
	Source
	src
	

	
	
	ByteRange
	
	bytes

	UrlTemplate
	
	
	
	urlTemplate

	SegmentInfoDefault
	UrlTemplate
	
	seq
	

	
	
	Duration
	
	segmentDuration

	
	
	BaseURL
	src
	

	ContentProtection
	SchemeInfo
	
	
	contentProtection

	
	
	SchemeIdUrl
	
	schemeIdUrl

	SchemeInfo
	
	
	
	schemeInfo


As shown in the table above, the MPD structure maps well to 3GPP SMIL. The extensions to 3GPP SMIL are limited - only 3 new elements (urlTemplate, contentProtection, schemeInfo) and 7 new attributes (type, minBufferTime, timeshiftBufferDepth, segmentDuration, bytes, minBufferTime, schemeIdUrl) have to be added, and 2 existing attributes (dur and begin) enabled for the body element. All the elements and attributes, except for minBufferTime and begin, are optional or replaceable by alternatives. It is not only possible to satisfy almost all HTTP streaming use cases using 3GPP SMIL without using these new elements and attributes, it is also easy to map them to 3GPP SMIL as custom extensions to match the consensus MPD semantics.

3. Examples

Example 1: MPD for on-demand content with multiple periods and alternate representations.

<smil xmlns="http://www.w3.org/2001/SMIL20/Language" 

    xmlns:IntegrationSet="http://www.w3.org/2001/SMIL20/IntegrationSet"

    systemRequired=”IntegrationSet”

          xmlns:3g9="http://www.3gpp.org/SMIL20/PSS9-HTTPStreaming-Ext">

<body 3g9:minBufferTime=”5s”>

<!-- period 1-->  

<seq begin=”0s” src=”http://server/path/”>

<!-- alternate set of representations available during this period -->

<switch>

<!-- low bitrate  representation with 15-sec segments -->

      
<seq systemBitrate=”128000” src=”rep1/”>

<video type=”init” src=”clip_init.3gp”/>

           

<par>

                 

<video dur=”15s” src ="clip_1.3gp"/>

                      
...

                 

<video dur=”15s” src="clip_40.3gp"/>

                
</par>     

           </seq>

<!-- mid bitrate representation with 30-sec segments --> 

      <seq systemBitrate=”256000” src=”rep2/”>

      

<video type=”init” src=”clip_init.3gp”/”>

           
<par 3g9:segmentDuration=”30s”>

      
     

<video src="clip_1.3gp"/>

           

     
 ...

           

      <video src="clip_20.3gp"/>

        

</par>

   

</seq>

<!-- high bitrate representation with 30-sec segments--> 

     

<seq systemBitrate=”512000” src=”rep3/”>

     


<video type=”init” src=”clip_init.3gp”/>

           

<par>

            

<video dur=”30s” src="clip_1.3gp"/>

                
 
...

                

<video dur=”30s” src="clip_20.3gp"/>

          

</par>

  

</seq>

</switch>

 </seq> <!-- end of period 1 -->

<!-- period 2 begins 10 minutes after presentation start -->

<seq begin=”600s”>

<switch>

<!-- english ad -->

<seq systemLanguage=”en” >



<seq>




<video src=”http://adserver/getad.php?id=1“/>



</seq>


</seq>


<!-- french ad -->


<seq systemLanguage=”fr” >



<seq>




<video src=”http://adserver/getad.php?id=2“/>



</seq>


</seq>

</switch>

</seq> 

<!--start  of period 3. Note that mid bitrate representation is missing during this period. Also the server used to deliver segments is   different than the one in the previous period -->

<seq begin=”630s”  src=”http://new-server/new-path/”>

<switch>

<!-- low bitrate  -->

  

<seq systemBitrate=”128000” >




<!—no initialisation segment -->

     

<par 3g9:segmentDuration=”15s”-->

< !-- URLs in a playlist can be absolute -->

<video src="http://new-server/new-path/rep1/clip41.3gp”/>

       ...

</par>

     

 </seq>

      <!-- high bitrate --> 

      
<seq systemBitrate=”512000” src=”rep3/”>




<video type=”init” src=”clip2x_init.3gp”/>
        

<par 3g9:segmentDuration=”30s” >





 < !-- URLs can include a byte range -->

            <video src=”clip2x.3gp” bytes =“500-2000”/>

<video
 src=”clip2x.3gp” bytes =“2001-2500”/>





…

      </par>

      </seq>

</switch>

  </seq>

  <!-- more periods can go here as required -->

  …

</body>

</smil>

  

Example 2: MPD for live content. SMIL is used to effect MPD updates after 2 minutes. Note that segment format used in the example is MPEG-2 TS. 

 <smil xmlns="http://www.w3.org/2001/SMIL20/Language" 

    xmlns:IntegrationSet="http://www.w3.org/2001/SMIL20/IntegrationSet"

    systemRequired=”IntegrationSet”

          xmlns:3g9="http://www.3gpp.org/SMIL20/PSS9-HTTPStreaming-Ext">

<body 3g9:dur=”120s” 3g9:begin=”2010-01-27T13:11Z” 3g9:minBufferTime=”10s” 3g9:type=”live”>  

  <!-- start of a period -->

  <seq begin=”0s”>

  
<!-- a single representation -->

<seq>

<par 3g9:segmentDuration=”10s”>

<video src=“http://server/live_clip_1.m2ts“/>

                 
...

                 
<video src=”http://server/live_clip_12.m2ts”/>

            </par>

      </seq> <!-- end of representation -->

<!-- since the ref element is part of seq the begin attribute is not required --> 

     
<ref begin=”120s” src="http://mpd-server/next-mpd.smil"/>

</seq> <!-- end of period -->

</body> 

4. Proposal

We propose that the mapping of MPD structure and semantics to 3GPP SMIL and the examples provided in this document be included in Release 9 specification for HTTP streaming. The mapping illustrates how the MPD can be based on SMIL, without ruling out the use of other options for MPD syntax.
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