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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.  [S4-100166] describes the working assumptions of the HTTP streaming subgroup, including those on the semantics and sketch structure for the MPD. This document demonstrates how a SMIL-based syntax can map to and meet the MPD semantics and structure from S4-100166. 

Basing the MPD syntax on SMIL has clear advantages as identified in [S4-100020]. As noted in [S4-100119], compatibility with currently deployed formats to allow reuse of code and deployment knowledge was an agreed-upon selection criteria for an HTTP streaming solution.  As such, we would urge consensus on a SMIL-based syntax for the MPD.

2. Mapping MPD semantics and structure to SMIL syntax

S4-100166 contains the working assumptions for the semantics of the MPD as well as a sketch structure. 

The first 6 columns in the table below reproduce this sketch structure from table o.1 in  S4-100166. Column 7 indicates how elements/attributes from this structure can be maps to elements/attributes in SMIL. In some cases to match the working assumptions on MPD semantics, new attributes/elements, which are not defined in SMIL, are required. Column 8 describes these attributes or elements, which would be added to SMIL as an extension. 

Note that SMIL in the context of this document refers to the profile for 3GPP HTTP Streaming defined in section 4 in S4-100020. This profile is a subset of the 3GPP SMIL profile and only contains modules required for HTTP streaming.  This profile is also SMIL integration set conformant. 

There were a few attributes on  which there was no consensus  in S4-100166, these appear in italics in table 1 below.

Table 1: MPD Semantics, Structure, and its mapping to SMIL 

(M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory) 

	
	Element or Attribute Name
	Type (Attribute or Element)
	Cardinality
	Optionality
	Description
	Mapping to  SMIL element/attribute  defined in S4-100020
	Extension to SMIL  defined in S4-100020

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

	
	
	Type
	A
	0, 1
	OD

default: OnDemand
	“OnDemand” or “Live”

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

	
	
	Duration
	A
	0, 1
	OD

Default: 0
	Indicates the duration of the content of the media described in this MPD. When the value is given to be equal to 0 or when the attribute is not present, the duration of the presentation is unknown.
	  
	Need to allow dur timing attribute for body element

	
	
	availabilityStart
	A
	0, 1
	CM

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

[optional ? and attention for overloading meaning for on-demand]
	
	While this attribute was not agreed upon it can be mapped by allowing begin attribute for body element 

	
	
	minBufferTime
	A
	1
	[M/O][M: client needs this information to play w/o risk of interruption, O: it is up for implementation/maybe be derived from the pdin]


	Provides the minimum buffer time for the stream in ms.
	
	New attribute: minBufferTime

	
	
	timeShiftBufferDepth
	A
	0, 1
	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.
	
	While this attribute was not agreed upon, a new timeShiftBufferDepth attribute can be defined for the body element

	
	
	baseSrc
	A
	0,1
	O
	Provides the base URL for the MPD. Refer to section x.x that specifies rules for  URL resolution.
	
	New attribute: baseSrc

	
	
	Period
	E
	1…N
	M
	Provides the information of  each period
	seq,  switch
	

	
	
	
	start
	A
	
	M
	Provides the accurate presentation start time relative to the start of the first period of the Media Presentation. 

Note: the definition for the start of the first period of the Media Presentation is TBD
	begin
	

	
	
	
	baseSrc
	A
	0,1
	O
	Provides the base URL for the Period
	
	See baseSrc in MPD

	
	
	
	SegmentInfo
	E
	0,1
	O
	Provides default segment information about segment durations and, optionally, URL construction.

Note: the relevant elements should be defined from the SegmentInfo element sand attributes defined below.Url elements should not be put as default.
	
	This  only makes sense for  templates. See urlTemplate element below

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

	
	
	
	
	id
	A
	
	[M (if using templates, content protection ?)/O]
	An attribute containing a unique ID for this specific representation within the media presentation.
	id 
	

	
	
	
	
	InitializationSegmentURL
	E
	0,1
	O
	This element references the initialization segment which contains initialization  information for accessing this representation. If not present each segment is self-initializing. The initialization segment shall not contain any media data  
	
	New element: initSegURL



	
	
	
	
	source URL 
	A
	0,1
	O
	This attribute provides  a URL   to the initialization segment
	src
	

	
	
	
	
	 Relative URL
	A
	0,1
	O
	Provides a URL relative to the base URL
	
	See relSrc in Url

	
	
	
	
	 bytes
	A
	0,1
	O
	This attribute describes the byte range to request.
	
	See bytes in URL

	
	
	
	
	bandwidth
	A
	
	M
	Gives the maximum bitrate of the representation averaged over any interval of minBufferTime duration, in bits per second. 
	systemBitrate
	

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

[consider adding the predefined test attributes from SMIL]


	systemScreen Size (height x width)

In general,  all CONTCTRL-ATTRS from  SMIL can be reused
	

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

[consider adding the predefined test attributes from SMIL]
	see above
	

	
	
	
	
	lang 
	A
	
	O
	Declares the language code(s) for this media according to RFC 5646. [may need to be multiple – consider adding the predefined test attributes from SMIL]
	systemLanguage
	

	
	
	
	
	mimeType
	A
	
	O
	Gives the MIME type of the first segment in the representation. 

Note: this MIME type includes the codecs parameter including the profile and level information where applicable. The MIME type is provided according to [RFC 4281].

[Be careful that it is not too 3GP file format specific]
	systemComponent (with values  restricted to those defined in RFC 4281)
	

	
	
	
	
	baseSrc
	A
	
	O
	Provides the base URL for representation
	
	See baseSrc in MPD

	
	
	
	
	SegmentInfo
	E
	0, N
	CM

Must be present in case SegmentInfo is not present on higher levels
	Provides the time to segment URL map.. This element, if present, overrides the defaults provided at higher levels.


	seq, par 


	New element: segments.

Indicates that all  its children  elements (urls) are part of same continuous representation and should be played in sequential order. A player shall ensure that a/v components are  aligned.  While par can be used for this purpose, this new element conveys this semantic explicitly to  the player

	
	
	
	
	
	duration
	A
	
	CM

Must be present in case duration is not present on a higher level.
	If present, gives the constant approximate segment duration. All segments within this segmentInfo have the same duration unless it is the last segment within the period which could be shorter.
	
	New attribute: segmentDuration

	
	
	
	
	
	baseSrc
	A
	
	O
	Provides the base URL for SegmentInfo 
	
	See baseSrc in MPD

	
	
	
	
	
	UrlTemplate
	E
	0, 1
	CM

Must be present if the Url element is not present.
	If present, specifies a default segment URL template for all segments of all representatons, within this segmentInfo.
	
	New element: urlTemplate  (to be defined)

	
	
	
	
	
	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
	MEDIA-ELMS (video, audio, etc.) as defined in S4-100020  
	New attibute: bytes  to support URL requests with byte ranges, as defined in S4-100020

New attribute: relSrc added as optimization  (see section x.x that specifies rules for URL resolution) 




As shown in the table above, the sketch structure for the MPD from S4-100166 maps well to a SMIL-based syntax.  Only 3 new elements (segments, initSegURL, urlTemplate) and 7 new attributes (baseSrc, relSrc, bytes, segmentDuration,  minBufferTime, type, and dur in body) have to be added to the SMIL profile defined in S4-100020 as extensions. 

Examples in the Annex further illustrate how the mapping and extensions identified in the table above can meet the working assumptions for the MPD semantics and structure. 

3. MPD Schema

A new CR will be provided with an XML schema based on the SMIL profile defined in S4-100020 and the extensions outlined in the table in section 2 upon agreement to this document. 

4. Proposal

We propose that the SMIL-based syntax, which meets the working assumptions for the MPD semantics and structure (from S4-100166) be adopted as the syntax for the MPD. The MPD schema in this case, will consist of the SMIL profile for 3GPP HTTP streaming (defined in S4-100020) and  extensions to this profile identified  in section 2.

5. References

[S4-100020]
Format for HTTP Streaming Media Presentation Description. Real Networks Inc., Telefon AB LM Ericsson, ST-Ericsson SA.

[S4-100119] Adaptive HTTP Streaming: Design Choices for MPD and Segment Formats, Qualcomm Inc.

[S4-100166] Adaptive HTTP Streaming: Design Choices for MPD and Segment Formats, Qualcomm, Ericsson et al.

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:3g9="http://www.3gpp.org/SMIL21/PSS9-HTTPStreaming-Ext">

 

<body 3g9:minBufferTime=”5s”>

  <!-- period 1-->  

  <seq begin=”0s”>

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

    <switch>

      <!-- lo bitrate  -->

      <seq systemBitrate=”128000”>

         <3g9:initSegURL 3g9:src=”http://server1/path/clip1_init.3gp”/>

        <!-- using the new attribute for segment info -->

        <3g9:segments>

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

            ...

            <video src="http://server1/path/clip1_6.3gp"/>

        </3g9:segments>     

      </seq>

      <!-- mid bitrate --> 

      <seq systemBitrate=”256000”>

        < 3g9:initSegURL 3g9:src =”http://server1/path/clip2_init.3gp”/>

        <3g9:segments>

            <video src="http://server1/path/clip2_1.3gp"/>

            ...

            <video src="http://server1/path/clip2_6.3gp"/>

        </3g9:segments>

      </seq>

      <!-- hi bitrate --> 

      <seq systemBitrate=”512000”>

        <3g9:initSegURL 3g9:src=”http://server1/path/clip3_init.3gp”/>

         <!-- using seq implies that content creators ensure that video and audio across segments 

               are aligned. The use of segments instead is recommended -->

        <seq>

            <video src="http://server1/path/clip3_1.3gp"/>

            ...

            <video src="http://server1/path/clip3_6.3gp"/>

        </seq>

      </seq>

    </switch>

  </seq>

  <!-- period 2 starts  10 minutes after presentation start →

 <seq begin=”120s” >

    <!-- 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 -->

    <switch>

      <!-- lo bitrate  -->

      <seq systemBitrate=”128000”>

        <3g9:segments>

            <video src="http://server2/path/clip1_7.3gp"/>

            ...

        </3g9:segments>

      </seq>

      <!-- hi bitrate --> 

      <seq systemBitrate=”512000”>

        <3g9:segments>

            <video src="http://server2/path/clip3_7.3gp"/>

            ...

        </3g9:segments>

      </seq>

    </switch>

  </seq>

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

  …

</body>

</smil>

 

Example 2: 2 alternate representations with different segment durations, one with 30 seconds and the other with 15 seconds. Also illustrates how relative URLs can be used as an optimization. 

 <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:3g9="http://www.3gpp.org/SMIL21/PSS9-HTTPStreaming-Ext">

 

<body 3g9:minBufferTime=”5s”> 

  <seq begin=”0s” 3g9:baseSrc=”http://server1/path”>

    <switch>

      <!-- representation using 15-sec segments  -->

      <seq systemBitrate=”128000” 3g9:baseSrc=”rep1/”>

        <3g9:initSegURL 3g9:relSrc=”clip_init.3gp”/>

         <3g9:segments>

            <video 3g9:relSrc="clip_1.3gp"/>

            ….

            <!-- note that an absolute URLs can be used as well →

           <video src=”http://adserver/getad.php?bitrate=128&time=15&uid=123”/>

            ...

            <video 3g9:relSrc="clip_40.3gp"/>

        </3g9:segments>     

      </seq>

      <!-- representation using 30-sec segments --> 

      <seq systemBitrate=”256000” 3g9:baseSrc=”rep2/”>

      <3g9:initSegURL 3g9:src=”http://server1/rep2/clip_init.3gp”/>

        <!-- representation using -->

        <3g9:segments 3g9:segmentDuration="30s">

            <video 3g9:relSrc="clip_1.3gp"/>

             . ..

             <!-- note that an absolute URLs can be used as well -->

            <video src=”http://adserver/getad.php?bitrate=256&time=30&uid=123”/>

             ...

            <video 3g9:relSrc="clip_20.3gp"/>

        </3g9:segments>

      </seq> 

    </switch>

  </seq>

</body>

</smil> 

Example 3: Content with audio and video alternatives each contained in separate files for 2 different bit rates and 3 different languages

<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:3g9="http://www.3gpp.org/SMIL21/PSS9-HTTPStreaming-Ext">

 

<body 3g9:minBufferTime=”5s”>  

  <seq begin=”0s”>

    <switch>

      <!-- representation 1: French lo bitrate -->

      <seq systemBitrate=”500000” systemLanguage="French">

         <3g9:initSegURL  3g9:src=”http://server1/movie_50k_fr_init.3gp”/>

        <3g9:segments>

            <par>

                <audio src="http://server1/movie_audio_50K_fr_1.3gp"/>

                <video src="http://server1/movie_video_450K_fr_1.3gp"/>

            </par>

             ...

            <par>

                 <audio src="http://server1/movie_audio_50K_fr_10.3gp"/>

                <video src="http://server1/movie_video_450K_fr_10.3gp"/>

            </par>     

        </3g9:segments>     

      </seq>

      <!-- representation 2: French hi bitrate -->

      <seq systemBitrate=”1000000” systemLanguage="French">

         <3g9:initSegURL 3g9:src=”http://server1/movie_100k_fr_init.3gp”/>

         <3g9:segments>

            <par>

                <audio src="http://server1/movie_audio_100K_fr_1.3gp"/>

                <video src="http://server1/movie_video_900K_fr_1.3gp"/>

            </par>

             ...

            <par>

                <audio src="http://server1/movie_audio_100K_fr_10.3gp"/>

                <video src="http://server1/movie_video_900K_fr_10.3gp"/>

            </par>     

        </3g9:segments>     

      </seq>

      <!-- representation 3: German lo bitrate -->

      <seq systemBitrate=”500000” systemLanguage="German">

         <3g9:initSegURL 3g9:src=”http://server1/movie_50k_de_init.3gp”/>

         <3g9:segments>

            <par>

                <audio src="http://server1/movie_audio_50K_fr_1.3gp"/>

                <video src="http://server1/movie_video_450K_fr_1.3gp"/>

            </par>

             ...

            <par>

                <audio src="http://server1/movie_audio_50K_fr_10.3gp"/>

                <video src="http://server1/movie_video_450K_fr_10.3gp"/>

            </par>     

        </3g9:segments>     

      </seq>

      <!-- representation 4: German hi bitrate -->

      <seq systemBitrate=”1000000” systemLanguage="German">

        <3g9:initSegURL 3g9:src=”http://server1/movie_100k_de_init.3gp”/>

        <3g9:segments>

            <par>

                <audio src="http://server1/movie_audio_100K_de_1.3gp"/>

                <video src="http://server1/movie_video_900K_de_1.3gp"/>

            </par>

             ...

            <par>

                <audio src="http://server1/movie_audio_100K_de_10.3gp"/>

                <video src="http://server1/movie_video_900K_de_10.3gp"/>

            </par>     

        </3g9:segments>     

      </seq>

      <!-- representation 5: English lo bitrate -->

      <seq systemBitrate=”500000” systemLanguage="English">

         <3g9:initSegURL 3g9:src=”http://server1/movie_50k_en_init.3gp”/>

         <segments>

            <par>

                <audio src="http://server1/movie_audio_50K_en_1.3gp"/>

                <video src="http://server1/movie_video_450K_en_1.3gp"/>

            </par>

             ...

            <par>

                <audio src="http://server1/movie_audio_50K_en_10.3gp"/>

                <video src="http://server1/movie_video_450K_en_10.3gp"/>

            </par>     

        </3g9:segments>     

      </seq>

      <!-- representation 6: English hi bitrate -->

      <seq systemBitrate=”1000000” systemLanguage="English">

        <3g9:initSegURL 3g9:src=”http://server1/movie_100k_en_init.3gp”/>

        <3g9:segments>

            <par>

                <audio src="http://server1/movie_audio_100K_en_1.3gp"/>

                <video src="http://server1/movie_video_900K_en_1.3gp"/>

            </par>

             ...

            <par>

                <audio src="http://server1/movie_audio_100K_en_10.3gp"/>

                <video src="http://server1/movie_video_900K_en_10.3gp"/>

            </par>     

        </3g9:segments>     

      </seq>

    </switch>

  </seq>

</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. Note that segment format used in the example is MPEG-2 TS. 

 

<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:3g9="http://www.3gpp.org/SMIL21/PSS9-HTTPStreaming-Ext">

 

<body 3g9:dur=”120s” 3g9:begin=”2010-01-27T13:11Z” 3g9:minBufferTime=”5s” 3g9:type=”live”>  

  <!-- start of a period -->

  <seq begin=”0s”>

       <!-- a single representation -->

       <seq>

            <3g9:segments>

                 <video src=http://server1/live_clip_1.m2ts >

                 ...

                 <video src=http://server1/live_clip_12.m2ts>

            </3g9:segments>

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

      <!-- since this reference is part of seq there is no need to have a start attribute  --> 

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

    </seq>

</body>

 

Example 5:  Illustrates how the byte ranges extension can be used to access portions of the same file as a continuous stream of segments. 

 

<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:3g9="http://www.3gpp.org/SMIL21/PSS9-HTTPStreaming-Ext">

 

<body  3g9:minBufferTime=”5s”> 

    <!-- start of a period --> 

    <seq>

        <!-- a single representation →

        <seq>

           <3g9:initSegURL 3g9:src=”http://server/clip_init.3gp”/> 

           <3g9:segments 3g9:baseSrc="http://server/clip.3gp" ”>

                <video bytes="0-1150000"/>

                <video bytes="1150001-2300000"/>

                <video bytes="2300001-3450000"/>

          </3g9:segments>

        </seq>

    </seq>

  </body>

</smil>

Example 6:  Illustration of how audio-video playback can be smoothly overlapped across segments without any gaps  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.  There are 2 ways of addressing this problem – 6(a) uses the semantics of the segments extension  and 6(b) uses the par element in SMIL. The former may be more efficient for certain client implementations and its use is recommended. 
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Solution 6a. Using the semantics of the new segments element 

<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:3g9="http://www.3gpp.org/SMIL21/PSS9-HTTPStreaming-Ext">

 

  <body 3g9:minBufferTime=”5s”> 

     <!-- start of a period -->

     <seq>

         <!-- a single representation -->

         <seq>

                         <3g9:initSegURL 3g9:src=”http://server/segment_init.3gp”/> 

                         <3g9:segments>

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

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

                        </3g9:segments>

         </seq>

     </seq>

  </body>

</smil>

Solution 6b. Using the par element in 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 3g9:minBufferTime=”5s”> 

     <!-- start of a period -->

     <seq>

         <!-- a single representation -->

         <seq>

                 <3g9:initSegURL 3g9:src=”http://server/segment_init.3gp”/> 

                  <par>

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

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

                  </par>

         </seq>

     </seq>

  </body>

</smil>

Example 7: Illustrates the how template-based URL construction can be combined with playlists. Note that this example would have to be refined when the exact syntax for urlTemplate is specified. 

<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:3g9="http://www.3gpp.org/SMIL21/PSS9-HTTPStreaming-Ext">

 <body 3g9:minBufferTime=”5s”>

  <!-- period 1-->  

  <seq begin=”0s”>

    <switch>

      <!-- representation 1: lo bitrate  -->

      <seq systemBitrate=”128000”>

          <3g9:initSegURL 3g9:src=”http://server1/path/clip1_init.3gp”/>

          <!-- use templates for the first 10 segments -->

          <3g9:segments>

              <3g9:urlTemplate 3g9:baseSrc="http://server/urlId/?segId?"> 

                 <3g9:urlTemplateParameter 3g9:urlTemplateParameterName="urlId">

                      <3g9:urlTemplateParameterValue="1"/>    

                 </3g9:urlTemplateParameter>    

                 <3g9:urlTemplateParameter 3g9:urlTemplateParameterName="segId">

                       <3g9:urlTemplateParameterMinMax 3g9:MinValue="1" 3g9:MaxValue="10" 3g9:Step=”1”/>    

                 </3g9:urlTemplateParameter> 

              </3g9:urlTemplate>  

          </3g9:segments>

          <!-- use SMIL elements for next segment from a different server -->

          <3g9:segments>

                <video src="http://adserver/postroll.gp"/>

          </3g9:segments>

      </seq>

      <!-- representation 2: hi bitrate  -->

      <seq systemBitrate=”512000”>

           <3g9:initSegURL 3g9:src=”http://server1/path/clip2_init.3gp”/>

            <!-- use templates for the first 10 segments -->

            <3g9:segments>

                 <3g9:urlTemplate 3g9:baseSrc="http://server/urlId/?segId?"> 

                     <3g9:urlTemplateParameter 3g9:urlTemplateParameterName="urlId">

                          <3g9:urlTemplateParameterValue="2"/>    

                     </3g9:urlTemplateParameter>    

                     <3g9:urlTemplateParameter 3g9:urlTemplateParameterName="segId">

                          <3g9:urlTemplateParameterMinMax 3g9:MinValue="1" 3g9:MaxValue="10" 3g9:Step=”1”/>    

                     </3g9:urlTemplateParameter> 

                 </3g9:urlTemplate>  

          </3g9:segments>    

          <!-- use SMIL elements for next segment from a different server -->

          <3g9:segments>

                  <video src="http://adserver/postroll.gp"/>

          </3g9:segments>

      </seq>

   </seq>

   <!-- new periods can be added here -->

   ...

</body>
