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1 Introduction

During SA#47 a new work item was approved in document SP-100032 (also available in S4-100189) on HTTP-based Streaming and Download Services (HTTP_SDS: SA4). The objectives include to provide among others:

· HTTP-based Streaming and Download (HSD) Services

· Clarifications of the relation to PSS architecture and possibly improvements of architecture 

· Enhancement of the Rel-9 specification in a number of areas, such as: 

· Progressive Download Enhancements 

· Adaptive HTTP-based Streaming Improvements

· Codec and Container Format Extensions

· Security and Content Protection Aspects
· Quality-of-Experience

· Normative Client Behaviour

· Guidelines for HTTP-based Streaming and Download (HSD) Services, e.g. Content Preparation, serving from standard HTTP servers and Content Delivery Networks (CDNs), combination with RANs.

In order to fulfil these objectives it was decided at SA4#59 to create a “Permanent Document on Release 9 Example Service Offerings”. 

This documents provides first use cases and example service offerings in section 3. These examples should be kept in a permanent document and may be refined for later complete or at least partial integration into an informative guideline section.

Section 3 of this document is an update of document S4-100408 as submit to SA4#59. The changes are minor, namely bugfixes and removal of use case analysis.

2 Proposal

It is proposed 

· to create a “Permanent Document on Release 9 Example Service Offerings for HTTP-based Streaming”.

· that this Permanent Document serves among others as a baseline to generate guidelines to be added to . 

· to add the example use cases provided in clause 3 into this permanent document.

3 Use Cases and Examples for Adaptive HTTP Streaming
3.2
On-Demand Streaming Service for different device capabilities

3.2.1
Description of the Use Case

Assume that a service provider provides a popular piece of content as On-Demand Streaming. The content has duration of roughly 150 seconds and consists of one video and one audio component. The On-Demand content is accessible for one week. The service is deployed on a CDN that is optimized to file sizes of around 300 kByte.

The media content is offered with three different media codecs/codec profiles to provide the service to devices with different terminal capabilities, namely:

· video resolution 160x120 with H.263 and AMR audio.

· video resolution 320x240 with H.264/MPEG AVC baseline profile with level 1.3 and Low-Complexity AAC audio

· video resolution 640x480 with H.264/MPEG AVC High profile with level 3.0 and Low-Complexity AAC audio.

The bitrates of the different representations may differ, but they are not the primary selection criteria. The service offering should permit seeking.

3.2.2
Service Offering

An example for a valid MPD for this service offering is provided below:
	<?xml version=”1.0” encoding=”UTF-8”?>

<MPD 


type=”OnDemand” 


baseURL=”http://www.example.com” 


mediaPresentationDuration=”PT2M27.2S” 


minBufferTime=”PT5S” 


availabilityStartTime=”2010-04-01T09:30:47Z” 


availabilityEndTime=”2010-04-07T09:30:47Z” 


xsi:schemaLocation=”urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2009 3GPP-MPD.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 1</Title>


</ProgramInformation>


<Period start=”PT0S”>



<Representation mimeType=’video/3gpp; codecs=”s263, samr”’ bandwidth=”128000” width=”160” height=”120”>




<SegmentInfo duration=”PT20S”>





<InitialisationSegmentURL sourceURL=”rep-263/seg-init.3gs”/>





<Url sourceURL=”rep-263/seg-1.3gs”/>





<Url sourceURL=”rep-263/seg-2.3gs”/>





<Url sourceURL=”rep-263/seg-3.3gs”/>





<Url sourceURL=”rep-263/seg-4.3gs”/>





<Url sourceURL=”rep-263/seg-5.3gs”/>





<Url sourceURL=”rep-263/seg-6.3gs”/>





<Url sourceURL=”rep-263/seg-7.3gs”/>





<Url sourceURL=”rep-263/seg-8.3gs”/>






















</SegmentInfo>



</Representation>



<Representation mimeType=’video/3gpp; codecs=”avc1.42E00C, mp4a.40.2”’ bandwidth=”256000” width=”320” height=”240”>




<SegmentInfo duration=”PT10S”>





<InitialisationSegmentURL sourceURL=”rep-264b/seg-init.3gs”/>





<UrlTemplate sourceURL=”rep-264b/seg-$Index$.3gs”/>







</SegmentInfo>



</Representation>



<Representation mimeType=’video/3gpp; codecs=”avc1.64001E, mp4a.40.2”’ bandwidth=”768000” width=”640” height=”480”>




<SegmentInfo duration=”PT4S”>





<InitialisationSegmentURL sourceURL=”rep-264h/seg-init.3gs”/>





<UrlTemplate sourceURL=”rep-264h/seg-$Index$.3gs”/>







</SegmentInfo>



</Representation>


</Period>

</MPD>


The segments for each representation are encoded according to the Initialisation Segment and Media Segment Format as specified in section 12.4.2 of the TS26.234. 

3.2.3
Example Message Flows

A typical message flow is shown in the figure below. It is assumed that the client has access to the MPD. Then according to clause 12.6 in TS 26.234, the client may parse the MPD and creates a list of accessible Segments for each Representation. The client decides for representation 2 in the above list for reasons of codec support and creates the media segment list as follows: 

Table 1 Segment list for Representation 2

	Index
	Start Time
	URL

	1
	0s
	http://www.example.com/rep-264b/seg-1.3gs

	2
	10s
	http://www.example.com/rep-264b/seg-2.3gs

	3
	20s
	http://www.example.com/rep-264b/seg-3.3gs

	4
	30s
	http://www.example.com/rep-264b/seg-4.3gs

	5
	40s
	http://www.example.com/rep-264b/seg-5.3gs

	6
	50s
	http://www.example.com/rep-264b/seg-6.3gs

	7
	60s
	http://www.example.com/rep-264b/seg-7.3gs

	8
	70s
	http://www.example.com/rep-264b/seg-8.3gs

	9
	80s
	http://www.example.com/rep-264b/seg-9.3gs

	10
	90s
	http://www.example.com/rep-264b/seg-10.3gs

	11
	100s
	http://www.example.com/rep-264b/seg-11.3gs

	12
	110s
	http://www.example.com/rep-264b/seg-12.3gs

	13
	120s
	http://www.example.com/rep-264b/seg-13.3gs

	14
	130s
	http://www.example.com/rep-264b/seg-14.3gs

	15
	140s
	http://www.example.com/rep-264b/seg-15.3gs


An example message flow is provided in the figure below. The client requests the Initialisation Segment and the first Media Segments of the selected Representation. Requests may be issued in parallel. Playout is started and further media segments are requested, maintaining a buffer to fulfill the minimum buffer requirements. After some initial playout of the media in the first media segment, the client receives a seek request for time tp=65.1 sec. The client immediately issues a request for segment with index 7 that contains this playtime. The client processes the segment using the sidx box to start playing at a random access point closest to the requested seek time. From here on, regular requests to maintain the minimum buffer requirements are issued to the end of the media presentation.
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This use case does not necessarily foresee adaptive switching among representation once one Representation is selected based on terminal capabilities. However, switching Representations is not prevented so a client may switch representation as long as it has the capabilities to access different services. 

3.3
On-Demand Adaptive Streaming Service

3.3.1
Description of the Use Case

The service provider provides a popular piece of content as On-Demand Streaming. The content has duration of around 1 hour and 30 minutes one video and one audio component. The On-Demand content is accessible for a long time. The service is deployed on a CDN that is optimized to file sizes of around 2MByte.

The media content is offered for different access bitrates with video resolution 320x240 with H.264/MPEG AVC baseline profile with level 1.3 and Low-Complexity AAC audio in a 3GP container. The service offering should permit seeking and fast forward. It is especially important to support fast startup at the beginning of the service or after switching.

3.3.2
Service Offering

An example for a valid MPD for this service offering is provided below:
	<?xml version="1.0" encoding="UTF-8"?>

<MPD 


type="OnDemand" 


mediaPresentationDuration="PT1H27M48.2S" 


minBufferTime="PT3S" availabilityStartTime="1971-03-06T23:36:47+01:00" 


availabilityEndTime="2051-03-06T09:30:47Z" 


xsi:schemaLocation="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2009 3GPP-MPD.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 2: Adaptive On-Demand Streaming</Title>


</ProgramInformation>


<Period start="PT0S">



<SegmentInfoDefault sourceUrlTemplatePeriod="http://www.example.com/rep-$RepresentationID$/seg-$Index$.3gs"/>



<Representation mimeType='video/3gpp; codecs="avc1.42E00C, mp4a.40.2"' bandwidth="96000" width="320" height="240">




<SegmentInfo duration="PT160S">





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-96/seg-init.3gs"/>





<UrlTemplate id="96"/>




</SegmentInfo>




<TrickMode alternatePlayoutRate="8.0"/>



</Representation>



<Representation mimeType='video/3gpp; codecs="avc1.42E00C, mp4a.40.2"' bandwidth="192000" width="320" height="240">




<SegmentInfo duration="PT80S">





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-192/seg-init.3gs"/>





<UrlTemplate id="192"/>




</SegmentInfo>



</Representation>



<Representation mimeType='video/3gpp; codecs="avc1.42E00C, mp4a.40.2"' bandwidth="256000" width="320" height="240">




<SegmentInfo duration="PT62.5S">





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-256/seg-init.3gs"/>





<UrlTemplate id="256"/>




</SegmentInfo>



</Representation>



<Representation mimeType='video/3gpp; codecs="avc1.42E00C, mp4a.40.2"' bandwidth="320000" width="320" height="240">




<SegmentInfo duration="PT50S">





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-320/seg-init.3gs"/>






<UrlTemplate id="320"/>




</SegmentInfo>



</Representation>



<Representation mimeType='video/3gpp; codecs="avc1.42E00C, mp4a.40.2"' bandwidth="384000" width="320" height="240">




<SegmentInfo duration="PT40S">





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-384/seg-init.3gs"/>





<UrlTemplate id="384"/>




</SegmentInfo>



</Representation>


</Period>

</MPD>


The segments for each representation are encoded according to the Initialisation Segment and Media Segment Format as specified in section 12.4.2 of the TS 26.234. The ‘sidx’ is provided to permit accurate seeking by the use of byte range requests. Fragments within the Media segments are typically of 1 second duration, but not each fragment starts at a random access point.

3.3.3
Example Message Flows

A typical message flow is shown in the figure below. It is assumed that the client has access to the MPD. Then according to 12.6 in TS 26.234, the client may parse the MPD and may at least virtually create a list of accessible Segments for each Representation. 
Table 2 Segment list for Representation with Id=96
	Index
	Start Time
	URL

	1
	0s
	http://www.example.com/rep-96/seg-1.3gs

	2
	160s
	http://www.example.com/rep-96/seg-2.3gs

	3
	320s
	http://www.example.com/rep-96/seg-3.3gs

	…
	…
	….

	33
	5120s
	http://www.example.com/rep-96/seg-33.3gs


Table 3 Segment list for Representation with Id =192

	Index
	Start Time
	URL

	1
	0s
	http://www.example.com/rep-192/seg-1.3gs

	2
	80s
	http://www.example.com/rep-192/seg-2.3gs

	3
	160s
	http://www.example.com/rep-192/seg-3.3gs

	…
	…
	….

	66
	5200s
	http://www.example.com/rep-192/seg-67.3gs


Table 4 Segment list for Representation with Id =256

	Index
	Start Time
	URL

	1
	0s
	http://www.example.com/rep-256/seg-1.3gs

	2
	62.5s
	http://www.example.com/rep-256/seg-2.3gs

	3
	125s
	http://www.example.com/rep-256/seg-3.3gs

	…
	…
	….

	85
	5250s
	http://www.example.com/rep-256/seg-85.3gs


Table 5 Segment list for Representation with Id=320

	Index
	Start Time
	URL

	1
	0s
	http://www.example.com/rep-320/seg-1.3gs

	2
	160s
	http://www.example.com/rep-320/seg-2.3gs

	3
	320s
	http://www.example.com/rep-320/seg-3.3gs

	…
	…
	….

	106
	5250s
	http://www.example.com/rep-320/seg-106.3gs


Table 6 Segment list for Representation with Id=384

	Index
	Start Time
	URL

	1
	0s
	http://www.example.com/rep-384/seg-1.3gs

	2
	40s
	http://www.example.com/rep-384/seg-2.3gs

	3
	80s
	http://www.example.com/rep-384/seg-3.3gs

	…
	…
	….

	132
	5240s
	http://www.example.com/rep-384/seg-132.3gs


An example message flow is provided in the figure below. 

1) The client initially requests the Initialization Segment for the 192 kbit/s representation.

2) The client also requests the first 1000 bytes of the first media segment of this representation and after receipt it analyses the ‘sidx’ box and find out the size and duration of the first fragment.

3) The client requests the first fragment by using byte ranges and decides to start playout of the sequence.

4) The client requests a larger chunks of the segments with possible multiple fragments to gradually fill the buffer, but ensuring the continuous playout. The same may be achieved by parallel requests to multiple byte ranges.

5) The client continues to fill the data until the buffer is sufficiently filled by requesting possibly larger pieces of segment. 

6) Once in stable buffer mode, the client prepares in parallel for switching representations, for example by downloading Initialisation Segment for Representation with Id=384. 

7) Once the client discovers that sufficient bandwidth is available, e.g. at tp=130s, it prepares to switch to a new representation by first identifying the segment that contains a possible switch time, in this case http://www.example.com/rep-384/seg-4.3gs, and downloads the ‘sidx’ box for scheduling further downloads.

8) A suitable byte range containing a RAP is chosen to start downloading the new representation and eventually switch to the new Representation. 
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The message flow does not address fast seeking, but seeking would be performed in a similar manner as at startup with the difference that the accessible bandwidth is known and search for a RAP using the ‘sidx’ box is necessary.

3.4
Adaptive Live Streaming Service

3.4.1
Description of the Use Case

The service provider provides a popular live program as linear TV. The service is deployed on a CDN with an end-to-end delay being in a range of around 30 seconds.

The media content is typically offered for different access bitrates and different device capabilities. 

The live service is typically split into periods where live content is distributed and periods where pre-canned program is inserted, for example for add insertion.

The program is available with a maximum Time Shift Buffer of 90 minutes.

More concrete the meeting starts at 9am at the West Coast, but the service is up from 8:45 showing a black screen only. At 9am, the live session is started which is interrupted by a canned ad starting at 11:01:22.12 seconds. After 15 minutes, the live session will restart. Further details are not known and the MPD is continuously updated. At some time before lunch break, the exact timing for the next ad break is scheduled. The duration of this break is unknown at this time. In the evening the session will terminate.

3.4.2
Service Offering

An example for a valid MPD for this service offering at time NOW of 2010-04-26T08:53:00-08:00 is provided below:
	<?xml version="1.0" encoding="UTF-8"?>

<MPD 


type="Live" 


minBufferTime="PT3S" 


availabilityStartTime="2010-04-26T08:45:00-08:00" 


minimumUpdatePeriodMPD="PT5M0S" 


timeShiftBufferDepth="PT1H30M0S" 


xsi:schemaLocation="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2009 3GPP-MPD.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 3: 3GPP SA4 Meeting in Vancouver as Live Broadcast</Title>



<Source>3GPP</Source>


</ProgramInformation>


<Period start="PT0S">



<Representation mimeType='video/3gpp; codecs="avc1.42E00B"' bandwidth="10000" width="320" height="240">




<SegmentInfo duration="PT60S">





<InitialisationSegmentURL sourceURL="http://www.ad-server.com/1-day-black/QVGA/0.3gp"/>





<UrlTemplate sourceURL="http://www.ad-server.com/1-day-black/QVGA/$Index$.3gp"/>




</SegmentInfo>



</Representation>


</Period>


<Period start="PT15M0S">



<SegmentInfoDefault  duration="PT10S" sourceUrlTemplatePeriod="http://www.example.com/Period-2010-04-26T08-45-00/rep-$RepresentationID$/seg-$Index$.3gp"/>



<Representation mimeType='video/3gpp; codecs="avc1.42E00C, mp4a.40.2"' bandwidth="192000" width="320" height="240">




<SegmentInfo>





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-QVGA-LQ/seg-init.3gp"/>





<UrlTemplate id="QVGA-LQ"/>




</SegmentInfo>



</Representation>



<Representation mimeType='video/3gpp; codecs="avc1.42E00C, mp4a.40.2"' bandwidth="384000" width="320" height="240">




<SegmentInfo>





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-QVGA-HQ/seg-init.3gp"/>





<UrlTemplate id="QVGA-HQ"/>




</SegmentInfo>



</Representation>



<Representation mimeType='video/3gpp; codecs="avc1.64001E, mp4a.40.2"' bandwidth="512000" width="640" height="480">




<SegmentInfo>





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-VGA-LQ/seg-init.3gp"/>





<UrlTemplate id="VGA-LQ"/>




</SegmentInfo>



</Representation>



<Representation mimeType='video/3gpp; codecs="avc1.64001E, mp4a.40.2"' bandwidth="1024000" width="640" height="480">




<SegmentInfo>





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-VGA-HQ/seg-init.3gp"/>





<UrlTemplate id="VGA-HQ"/>




</SegmentInfo>



</Representation>


</Period>


<Period start="PT2H01M22.12S">



<SegmentInfoDefault duration="PT10S" sourceUrlTemplatePeriod="http://www.ad-server.com/15min-Ads/$RepresentationID$/$Index$.3gp"/>



<Representation mimeType='video/3gpp; codecs="avc1.42E00C, mp4a.40.2"' bandwidth="256000" width="320" height="240">




<SegmentInfo>





<InitialisationSegmentURL sourceURL="http://www.ad-server.com/15min-Ads/QVGA/0.3gp"/>





<UrlTemplate id="QVGA"/>




</SegmentInfo>



</Representation>



<Representation mimeType='video/3gpp; codecs="avc1.64001E, mp4a.40.2"' bandwidth="512000" width="640" height="480">




<SegmentInfo>





<InitialisationSegmentURL sourceURL="http://www.ad-server.com/15min-Ads/VGA/0.3gp"/>





<UrlTemplate id="VGA"/>




</SegmentInfo>



</Representation>


</Period>


<Period start="PT2H16M22.12S">



<SegmentInfoDefault duration="PT10S" sourceUrlTemplatePeriod="http://www.example.com/Period-2010-04-26T11-01-22/rep-$RepresentationID$/seg-$Index$.3gp"/>



<Representation mimeType='video/3gpp; codecs="avc1.42E00C, mp4a.40.2"' bandwidth="192000" width="320" height="240">




<SegmentInfo>





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-QVGA-LQ/seg-0.3gp"/>





<UrlTemplate id="QVGA-LQ"/>




</SegmentInfo>



</Representation>



<Representation mimeType='video/3gpp; codecs="avc1.42E00C, mp4a.40.2"' bandwidth="384000" width="320" height="240">




<SegmentInfo>





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-QVGA-HQ/seg-0.3gp"/>





<UrlTemplate id="QVGA-HQ"/>




</SegmentInfo>



</Representation>



<Representation mimeType='video/3gpp; codecs="avc1.64001E, mp4a.40.2"' bandwidth="512000" width="640" height="480">




<SegmentInfo>





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-QVGA-LQ/seg-0.3gp"/>





<UrlTemplate id="VGA-LQ"/>




</SegmentInfo>



</Representation>



<Representation mimeType='video/3gpp; codecs="avc1.64001E, mp4a.40.2"' bandwidth="1024000" width="640" height="480">




<SegmentInfo>





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-QVGA-LQ/seg-0.3gp"/>





<UrlTemplate id="VGA-HQ"/>








</SegmentInfo>



</Representation>


</Period>

</MPD>


At time 2010-04-26T12:26:00-08:00 the client has an updated MPD like this :
	<?xml version="1.0" encoding="UTF-8"?>

<MPD 


type="Live" 


minBufferTime="PT3S" 


availabilityStartTime="2010-04-26T08:45:00-08:00" 


minimumUpdatePeriodMPD="PT5M0S" timeShiftBufferDepth="PT1H30M0S" 


xsi:schemaLocation="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2009 3GPP-MPD.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 3: 3GPP SA4 Meeting in Vancouver as Live Broadcast</Title>



<Source>3GPP</Source>


</ProgramInformation>


<Period start="PT2H01M22.12S">



<SegmentInfoDefault duration="PT10S" sourceUrlTemplatePeriod="http://www.ad-server.com/15min-Ads/$RepresentationID$/$Index$.3gs"/>



<Representation mimeType='video/3gpp; codecs="avc1.42E00C, mp4a.40.2"' bandwidth="256000" width="320" height="240">




<SegmentInfo>





<InitialisationSegmentURL sourceURL="http://www.ad-server.com/15min-Ads/QVGA/0.3gs"/>





<UrlTemplate id="QVGA"/>




</SegmentInfo>



</Representation>



<Representation mimeType='video/3gpp; codecs="avc1.64001E, mp4a.40.2"' bandwidth="512000" width="640" height="480">




<SegmentInfo>





<InitialisationSegmentURL sourceURL="http://www.ad-server.com/15min-Ads/VGA/0.3gs"/>





<UrlTemplate id="VGA"/>




</SegmentInfo>



</Representation>


</Period>



<Period start="PT2H16M22.12S">



<SegmentInfoDefault duration="PT10S" sourceUrlTemplatePeriod="http://www.example.com/Period-2010-04-26T11-01-22/rep-$RepresentationID$/seg-$Index$.3gs"/>



<Representation mimeType='video/3gpp; codecs="avc1.42E00C, mp4a.40.2"' bandwidth="192000" width="320" height="240">




<SegmentInfo>





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-QVGA-LQ/seg-0.3gs"/>





<UrlTemplate id="QVGA-LQ"/>




</SegmentInfo>



</Representation>



<Representation mimeType='video/3gpp; codecs="avc1.42E00C, mp4a.40.2"' bandwidth="384000" width="320" height="240">




<SegmentInfo>





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-QVGA-HQ/seg-0.3gs"/>





<UrlTemplate id="QVGA-HQ"/>




</SegmentInfo>



</Representation>



<Representation mimeType='video/3gpp; codecs="avc1.64001E, mp4a.40.2"' bandwidth="512000" width="640" height="480">




<SegmentInfo>





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-VGA-LQ/seg-0.3gs"/>





<UrlTemplate id="VGA-LQ"/>




</SegmentInfo>



</Representation>



<Representation mimeType='video/3gpp; codecs="avc1.64001E, mp4a.40.2"' bandwidth="1024000" width="640" height="480">




<SegmentInfo>





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-VGA-HQ/seg-0.3gs"/>





<UrlTemplate id="VGA-HQ"/>




</SegmentInfo>



</Representation>


</Period>


<Period start="PT4H15M18.3S">



<SegmentInfoDefault duration="PT10S" sourceUrlTemplatePeriod="http://www.ad-server.com/120min-Ads/$RepresentationID$/$Index$.3gs"/>



<Representation mimeType='video/3gpp; codecs="avc1.42E00C, mp4a.40.2"' bandwidth="256000" width="320" height="240">




<SegmentInfo>





<InitialisationSegmentURL sourceURL="http://www.ad-server.com/15min-Ads/QVGA/0.3gs"/>





<UrlTemplate id="QVGA"/>




</SegmentInfo>



</Representation>



<Representation mimeType='video/3gpp; codecs="avc1.64001E, mp4a.40.2"' bandwidth="512000" width="640" height="480">




<SegmentInfo>





<InitialisationSegmentURL sourceURL="http://www.ad-server.com/15min-Ads/VGA/0.3gs"/>





<UrlTemplate id="VGA"/>




</SegmentInfo>



</Representation>


</Period>

</MPD>


At time 2010-04-26T18:45:00-08:00 the client has an updated MPD like this :
	<?xml version="1.0" encoding="UTF-8"?>

<MPD 


type="Live" 


minBufferTime="PT3S" 


availabilityStartTime="2010-04-26T08:45:00-08:00" 


mediaPresentationDuration="PT12H0M0S" 


timeShiftBufferDepth="PT1H30M0S" 


xsi:schemaLocation="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2009 3GPP-MPD.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 3: 3GPP SA4 Meeting in Vancouver as Live Broadcast</Title>



<Source>3GPP</Source>


</ProgramInformation>


<Period start="PT8H22M45S">



<SegmentInfoDefault duration="PT10S" sourceUrlTemplatePeriod="http://www.example.com/Period-2010-04-26T17-07-45/rep-$RepresentationID$/seg-$Index$.3gs"/>



<Representation mimeType='video/3gpp; codecs="avc1.42E00C, mp4a.40.2"' bandwidth="192000" width="320" height="240">




<SegmentInfo>





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-QVGA-LQ/seg-0.3gs"/>





<UrlTemplate id="QVGA-LQ"/>




</SegmentInfo>



</Representation>



<Representation mimeType='video/3gpp; codecs="avc1.42E00C, mp4a.40.2"' bandwidth="384000" width="320" height="240">




<SegmentInfo>





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-QVGA-HQ/seg-0.3gs"/>





<UrlTemplate id="QVGA-HQ"/>




</SegmentInfo>



</Representation>



<Representation mimeType='video/3gpp; codecs="avc1.64001E, mp4a.40.2"' bandwidth="512000" width="640" height="480">




<SegmentInfo>





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-VGA-LQ/seg-0.3gs"/>





<UrlTemplate id="VGA-LQ"/>




</SegmentInfo>



</Representation>



<Representation mimeType='video/3gpp; codecs="avc1.64001E, mp4a.40.2"' bandwidth="1024000" width="640" height="480">




<SegmentInfo>





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-VGA-HQ/seg-0.3gs"/>





<UrlTemplate id="VGA-HQ"/>




</SegmentInfo>



</Representation>


</Period>


<Period start="PT10H45M00S">



<Representation mimeType='video/3gpp; codecs="avc1.42E00B"' bandwidth="10000" width="320" height="240">




<SegmentInfo duration="PT60S">





<InitialisationSegmentURL sourceURL="http://www.ad-server.com/1-day-black/QVGA/0.3gs"/>





<UrlTemplate sourceURL="http://www.ad-server.com/1-day-black/QVGA/$Index$.3gs"/>




</SegmentInfo>



</Representation>


</Period>

</MPD>


The segments for each representation are encoded according to the Initialisation Segment and Media Segment Format as specified in section 12.4.2 of the TS 26.234. The ‘sidx’ is provided to permit accurate seeking and time-alignment of media segments.

3.4.3
Example Message Flows

A typical message flow is for ffs, but is aligned with the ones for On-Demand streaming. Updates of the MPD according to the minimumUpdateFrequency need to be considered.

The accessible segment lists for the different times are provided. 

At time 2010-04-26T08:53:00-08:00, only one Period and one Representation is available. This is the accessible segment list:
	Index
	Start Time
	URL

	1
	0s
	http://www.ad-server.com/1-day-black/QVGA/1.3gs

	2
	60s
	http://www.ad-server.com/1-day-black/QVGA/2.3gs

	3
	120s
	http://www.ad-server.com/1-day-black/QVGA/3.3gs

	…
	…
	….

	7
	480s
	http://www.ad-server.com/1-day-black/QVGA/7.3gs


At time 2010-04-26T12:26:00-08:00 as the time shift buffer is 90 minutes, media segments back to 2010-04-26T10:56:00-08:00 are available, i.e. media segments from two periods. We present the segment list of the generic Representation in each Period.

For Period starting at <Period start="PT2H01M22.12S">, i.e. at 2010-04-26T10:46:22.12-08:00, the following media segments are available:

	Index
	Start Time
	URL

	58
	570s
	http://www.ad-server.com/15min-Ads/$RepresentationID$/58.3gs

	59
	580s
	http://www.ad-server.com/1-day-black/$RepresentationID$/59.3gs

	60
	590s
	http://www.ad-server.com/1-day-black/$RepresentationID$/60.3gs

	…
	…
	….

	90
	890s
	http://www.ad-server.com/1-day-black/$RepresentationID$/90.3gs


For Period starting at <Period start="PT2H16M22.12S"> i.e. at 2010-04-26T11:01:22.12-08:00, the following media segments are available

	Index
	Start Time
	URL with Base Url http://www.example.com

	1
	0s
	./Period-2010-04-26T11-01-22/rep-$RepresentationID$/seg-1.3gs

	2
	10s
	./Period-2010-04-26T11-01-22/rep-$RepresentationID$/seg-2.3gs

	3
	590s
	./Period-2010-04-26T11-01-22/rep-$RepresentationID$/seg-3.3gs

	…
	…
	….

	508
	5070s
	./Period-2010-04-26T11-01-22/rep-$RepresentationID$/seg-508.3gs


At time 2010-04-26T18:45:00-08:00 the client can access media segments back to 2010-04-26T17:15:00-08:00, i.e. media segments from only one periods. We present the segment list of the generic Representation in this Period.

For Period starting at <Period start="PT8H22M45S">i.e. at 2010-04-26T10:46:22.12-08:00, the following media segments are available due to the NOW constraints and he 

	Index
	Start Time
	URL with Base Url http://www.example.com

	44
	430s
	./Period-2010-04-26T17-07-45/rep-$RepresentationID$/seg-44.3gs

	45
	440s
	./Period-2010-04-26T11-01-22/rep-$RepresentationID$/seg-45.3gs

	46
	450s
	./Period-2010-04-26T11-01-22/rep-$RepresentationID$/seg-46.3gs

	…
	…
	….

	583
	5820s
	./Period-2010-04-26T11-01-22/rep-$RepresentationID$/seg-583.3gs


3.5
On-Demand Adaptive Streaming Service with Multiple Language Support

3.5.1
Description of the Use Case

The service provider provides a popular piece of content as On-Demand Streaming. The content has duration of around 1 hour and 30 minutes with one video and three audio components for three different languages. The On-Demand content is accessible for a long time. The service is deployed on a CDN that is optimized to file sizes of around 1MByte.

The video component is offered for different access bitrates with video resolution 320x240 with H.264/MPEG AVC baseline profile with level 1.3. The audio is offered in three different languages, for one of the languages in two different bitrates, and encoded as Low-Complexity AAC audio in a 3GP container. The service offering should permit seeking and fast forward. It is especially important to support fast startup at the beginning of the service or after switching.

3.5.2
Service Offering

An example for a valid MPD for this service offering is provided below:
	<?xml version="1.0" encoding="UTF-8"?>

<MPD 


type="OnDemand" 


mediaPresentationDuration="PT1H27M48.2S" 


minBufferTime="PT3S" availabilityStartTime="1971-03-06T23:36:47+01:00" 


availabilityEndTime="2051-03-06T09:30:47Z" 


xsi:schemaLocation="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2009 3GPP-MPD.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 4: Adaptive On-Demand Streaming with different Audio Tracks</Title>


</ProgramInformation>


<Period start="PT0S">



<!-- Video Representations Group 1 -->



<SegmentInfoDefault sourceUrlTemplatePeriod="http://www.example.com/rep-$RepresentationID$/seg-$Index$.3gs"/>



<Representation group="1" mimeType='video/3gpp; codecs="avc1.42E00C"' bandwidth="64000" width="320" height="240">




<SegmentInfo duration="PT125S">





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-v-64/seg-init.3gs"/>





<UrlTemplate id="v-64"/>




</SegmentInfo>




<TrickMode alternatePlayoutRate="8.0"/>



</Representation>



<Representation group="1" mimeType='video/3gpp; codecs="avc1.42E00C"' bandwidth="160000" width="320" height="240">




<SegmentInfo duration="PT50S">





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-v-160/seg-init.3gs"/>





<UrlTemplate id="v-160"/>




</SegmentInfo>



</Representation>



<Representation group="1" mimeType='video/3gpp; codecs="avc1.42E00C"' bandwidth="224000" width="320" height="240">




<SegmentInfo duration="PT36S">





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-v-224/seg-init.3gs"/>





<UrlTemplate id="v-224"/>




</SegmentInfo>



</Representation>



<Representation group="1" mimeType='video/3gpp; codecs="avc1.42E00C"' bandwidth="320000" width="320" height="240">




<SegmentInfo duration="PT25S">





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-v-320/seg-init.3gs"/>





<UrlTemplate id="v-320"/>




</SegmentInfo>



</Representation>



<!-- Audio Representations Group 2 -->



<Representation group="2" mimeType='audio/3gpp; codecs="mp4a.40.2"' bandwidth="32000" lang="en">




<SegmentInfo duration="PT250S">





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-a-en-32/seg-init.3gs"/>





<UrlTemplate id="a-en-32"/>




</SegmentInfo>



</Representation>



<Representation group="2" mimeType='audio/3gpp; codecs="mp4a.40.2"' bandwidth="64000" lang="en">




<SegmentInfo duration="PT125S">





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-a-en-64/seg-init.3gs"/>





<UrlTemplate id="a-en-64"/>




</SegmentInfo>



</Representation>



<Representation group="2" mimeType='audio/3gpp; codecs="mp4a.40.2"' bandwidth="32000" lang="de">




<SegmentInfo duration="PT250S">





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-a-de-32/seg-init.3gs"/>





<UrlTemplate id="a-de-32"/>




</SegmentInfo>



</Representation>



<Representation group="2" mimeType='audio/3gpp; codecs="mp4a.40.2"' bandwidth="32000" lang="zh">




<SegmentInfo duration="PT250S">





<InitialisationSegmentURL sourceURL="http://www.example.com/rep-a-zh-32/seg-init.3gs"/>





<UrlTemplate id="a-zh-32"/>




</SegmentInfo>



</Representation>




</Period>

</MPD>


The segments for each representation are encoded according to the Initialisation Segment and Media Segment Format as specified in section 12.4.2 of the TS 26.234. The ‘sidx’ is provided to permit accurate seeking and by the use of byte range requests as well as accurate synchronization of the different media components. 

3.5.3
Example Message Flows

A typical message flow is shown in the figure below. It is assumed that the client has access to the MPD. Then according to 12.6 in TS 26.234, the client may parse the MPD and may at least virtually create a list of accessible Segments for each Representation. 

Representation with Id=”v-64”
	Index
	Start Time
	URL

	1
	0s
	http://www.example.com/rep-v-64/seg-1.3gs

	2
	125s
	http://www.example.com/rep-v-64/seg-2.3gs

	3
	250s
	http://www.example.com/rep-v-64/seg-3.3gs

	…
	…
	….

	43
	5250s
	http://www.example.com/rep-v-64/seg-43.3gs


…

Representation with Id=”a-en-32”
	Index
	Start Time
	URL

	1
	0s
	http://www.example.com/rep-v-en-32/seg-1.3gs

	2
	250s
	http://www.example.com/rep-v-en-32/seg-2.3gs

	3
	500s
	http://www.example.com/rep-v-en-32/seg-3.3gs

	…
	…
	….

	22
	5250s
	http://www.example.com/rep-en-32/seg-22.3gs


…

An example message flow is provided in the figure below. 

1)  and 2) The client initially requests the Initialization Segment for the 160 kbit/s video representation and the 32 kbit/s german version of the audio.

3) and 4) The client also requests the first 1000 bytes of the first media segment of the each Representation and after receipt it analyses the ‘sidx’ box and find out the size and duration of the first fragments.

5) Then the download of the media segments start. 
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Alternatively for this service offering the client may decide to start downloading audio only to provide a fast startup user experience. With the use the ‘sidx’ it may then download the video such that the video once started is synchronized to the audio.

3.6
On-Demand Adaptive Streaming Service where the Alternative Representations are each contained in one 3GPP file

3.6.1
Description of the Use Case

In this example, the content is one minute in duration and there are 3 different representations. Each representation is contained in one 3GPP file. Each representation has audio encoded with Low Complexity-AAC. The first representation (rep1.3gp) has video resolution 320x240 encoded with H.264 baseline profile level 1.1. The second representation (rep2.3gp) has resolution 320x240 encoded with H.264 baseline profile level 1.3. Finally, the third representation (rep3.3gp)  has resolution 480x240 encoded with H.264 baseline profile level 2.1. The first representation has bandwidth of 239 kbps, the second representation has bandwidth of 478 kbps, and the 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.

3.6.2
Service Offering

An Example MPD is as follows:

	<?xml version="1.0" encoding="UTF-8"?>

<MPD 

        type="OnDemand" 

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

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

        mediaPresentationDuration="PT60s" 

        minBufferTime="PT10S" 
 
 

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

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

        xsi:schemaLocation="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2009 3GPP-MPD-r1.xsd"

        xmlns="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2009">


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


    <Title>Example</Title>

                <Source>Example</Source>

                <Copyright>Example</Copyright>


</ProgramInformation>


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


  <Representation 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="0-962" />

                                <Url  sourceURL="rep1.3gp"  range="963-293761" />

                                <Url  sourceURL="rep1.3gp"  range="293762-592501" />

                                <Url  sourceURL="rep1.3gp"  range="592502-889536" />

                                <Url  sourceURL="rep1.3gp"  range="889537-1190847" />

                                <Url  sourceURL="rep1.3gp"  range="1190848-1485086" />

                                <Url  sourceURL="rep1.3gp"  range="1485087-1779775" />


         </SegmentInfo>





   </Representation>


   <Representation 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="0-973" />

                                <Url  sourceURL="rep2.3gp"  range="974-586538" />

                                <Url  sourceURL="rep2.3gp"  range="586539-1184019" />

                                <Url  sourceURL="rep2.3gp"  range="1184020-1778089" />

                                <Url  sourceURL="rep2.3gp"  range="1778090-2380712" />

                                <Url  sourceURL="rep2.3gp"  range="2380713-2969191" />

                                <Url  sourceURL="rep2.3gp"  range="2969192-3558570" />        




</SegmentInfo>

                </Representation>

                <Representation 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="rep3.3gp"  range="985-1093691" />

                                <Url  sourceURL="rep3.3gp"  range="1093692-2208656" />

                                <Url  sourceURL="rep3.3gp"  range="2208657-3317255" />

                                <Url  sourceURL="rep3.3gp"  range="3317256-4441815" />

                                <Url  sourceURL="rep3.3gp"  range="4441816-5539981" />

                                <Url  sourceURL="rep3.3gp"  range="5539982-6639827" />


           </SegmentInfo>


     </Representation>


</Period>

</MPD>


3.6.3
Example Message Flow

It is assumed that the client has access to the MPD. Then according to 12.6 in TS 26.234, the client may parse the MPD and may at least virtually create a list of accessible Segments for each Representation. 
Segment list for rep1.3gp

	Start Time
	URL
	Range 

	0s
	http://www.example.com/rep1.3gp
	963-293761

	10s
	http://www.example.com/rep1.3gp
	293762-592501

	20s
	http://www.example.com/rep1.3gp
	592502-889536

	…
	….
	

	50s
	http://www.example.com/rep1.3gp
	1485087-1779775


Segment list for rep2.3gp

	Start Time
	URL
	Range 

	0s
	http://www.example.com/rep2.3gp
	974-586538

	10s
	http://www.example.com/rep2.3gp
	586539-1184019

	20s
	http://www.example.com/rep2.3gp
	1184020-1778089

	…
	….
	

	50s
	http://www.example.com/rep2.3gp
	2969192-3558570


Segment list for rep3.3gp

	Start Time
	URL
	Range 

	0s
	http://www.example.com/rep3.3gp
	985-1093691

	10s
	http://www.example.com/rep3.3gp
	1093692-2208656

	20s
	http://www.example.com/rep3.3gp
	2208657-3317255

	…
	….
	

	50s
	http://www.example.com/rep3.3gp
	5539982-6639827


An example message flow is shown in the figure below. In the example message flow, the client accesses the representation corresponding to rep1.3gpp and does not adapt during the one minute duration of the media presentation.
1) The client requests the Initialization Segment for the 239 kbit/s representation. The initialization segment is addressed with a URL and the HTTP Range header with a byte range of “0-962”

2) The client requests the first Media Segment for the 239 kbit/s representation. This Media Segment is addressed with a URL and the HTTP Range header with a byte range of “963-293762”

3) Similarly, the client requests the second Media Segment

4) The client requests the final Media Segment of the Representation corresponding to “rep1.3gp”
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Figure 1 Example Message Flow for Use Case 5
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