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1 Introduction

This document provides use cases and design proposals for supporting a generic application service over MBMS. Mapping of the solution to different examples is shown. 

This document describes how MBMS user service can be used to deliver general application services and extends the use cases discussed and solved in S4-130918. An application service may also be an HTML page with linked objects, or an M3U8 file for Apple HTTP Live Streaming. 

An MBMS user service may deliver objects associated to one Application Service through one or more of the following delivery methods

· The static USD and a metadata fragment

· A FLUTE session

· Through HTTP unicast 

· A FLUTE+ session as proposed in S4-130911
The application service itself may for example be delivered through multiple FLUTE session, through HTTP unicast and through USD metadata fragments. 

This document introduces use cases in this area.

2 Use Cases

2.1 Example 1: Legacy MBMS Broadcast of DASH

In this case an Rel-10 MBMS Broadcast of DASH service is mapped to the Application Service concept introduced in section 3.

Assume a basic DASH service with the following MPD:

	<?xml version="1.0"?>
<MPD
 xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
 xmlns="urn:mpeg:dash:schema:mpd:2011"
 xsi:schemaLocation="urn:mpeg:dash:schema:mpd:2011 DASH-MPD.xsd" 
 minBufferTime="PT1.500000S" 
 type="dynamic" 
 mediaPresentationDuration="PT0H10M53.79S" 
 profiles="urn:mpeg:dash:profile:isoff-live:2011">
 
 <BaseURL>http://example.com/</BaseURL> 
 <Location>example.mpd</Location>
  
 <Period id="P1" duration="PT0H10M53.79S">
  <AdaptationSet segmentAlignment="true">
   <Representation id="A1" mimeType="audio/mp4" codecs="mp4a.40.1d" audioSamplingRate="44100" startWithSAP="1" bandwidth="64839">
    <SegmentTemplate timescale="44100" duration="440294" media="ED_a_$Number$.mp4" startNumber="1" initialization="ED_a_init.mp4"/>
   </Representation>
  </AdaptationSet>
  <AdaptationSet mimeType="video/mp4" segmentAlignment="true" width="1280" height="720" frameRate="2997/100" par="16:9" codecs="avc1.4d401f" startWithSAP="1">
   <SegmentTemplate timescale="2997" duration="26999" startNumber="1"/>
   <Representation id="V1" bandwidth="972840">
    <SegmentTemplate media="ED_1M_v_$Number$.mp4" initialization="ED_1M_v_init.mp4"/>
   </Representation>
   <Representation id="V2" startWithSAP="1" bandwidth="1936362">
    <SegmentTemplate media="ED_2M_v_$Number$.mp4" initialization="ED_2M_v_init.mp4"/>
   </Representation>
   <Representation id="V3" bandwidth="4172303">
    <SegmentTemplate media="ED_4M_v_$Number$.mp4" initialization="ED_4M_v_init.mp4"/>
   </Representation>
  </AdaptationSet>
 </Period>
</MPD>


Assume the following scenario:

1. The audio and the V2 video of the above Media Presentation is distributed over MBMS

2. They are all included in one FLUTE session

3. The MPD and the Initialization segment are delivered as part of the USD fragment

2.2 Example 2: Combined Unicast/Broadcast DASH

In this case the same service as in 1 is available, but in addition different Representations are available on unicast, but the DASH client is not made aware of the different delivery methods. In addition, the DASH formats are conforming to a specific profile and the service provider wants to signal this in order for clients to be able to accept/reject the service based on this signalling. 
Assume the following scenario:

1. The audio and the V2 video of the above Media Presentation is distributed over MBMS

2. They are all included in one FLUTE session

3. The MPD and the Initialization Segment are delivered as part of the USD fragment

4. All data is also available on unicast.

2.3 Example 3: Combined Unicast/Broadcast DASH with Transport Awareness in DASH client

In this case the same service as in 2 is available, but the DASH client is made aware of the different delivery methods.

Assume the following scenario:

1. The audio and the V2 video of the above Media Presentation is distributed over MBMS

2. They are all included in one FLUTE session

3. The MPD and the Initialization segment are delivered as part of the USD fragment

4. All data is also available on unicast.

5. The DASH client is made aware of different delivery methods.

2.4 Example 4: DASH with multiple FLUTE sessions

In this case the same service as in 3 is available, but different FLUTE sessions are used for audio and video. This may for example allow to access audio only w/o having to deal with video and therefore safe battery power by not accessing the FLUTE session.
Assume the following scenario:

1. The audio and the V2 video of the above Media Presentation is distributed over MBMS

2. Audio and video are distributed over different FLUTE sessions

3. The MPD and the initialization segment are delivered as part of the USD fragment

4. All data is also available on unicast.

5. The DASH client is made aware of the different delivery methods.

2.5 Example 5: Apple HLS

In this case parts of an HLS service are provided through MBMS, namely the playlist and one Representation. Assume the following basic setup
· A master index file may reference alternate streams of content. HLS offers alternate streams with different bitrates so that the client automatically switches to the optimal bitrate based on the network conditions for a smooth quality playback experience.
· Both the master index file and the alternate index files are in .m3u8 playlist format.  The master index file is downloaded only once, but for live broadcasts the alternate index files are reloaded periodically. 

· 
The first alternate listed in the master index file is the first stream used and after that the client chooses among the other alternatives by available bandwidth.

· 
The master m3u8 looks like this: 



#EXTM3U



#EXT-X-STREAM-INF:PROGRAM-ID=1,BANDWIDTH=2300000



http://example.com/high.m3u8



#EXT-X-STREAM-INF:PROGRAM-ID=1,BANDWIDTH=500000



http://example.com /low.m3u8
The different high and low m3u8 are updated periodically with new segment URLs.

The service provider wants to distribute such a service in a smart manner using the capabilities of MBMS to deliver static data, data through unicast, data through broadcast and also reuse exiting HLS clients. Figure 1 shows an example for this case.
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Figure 1 HLS delivery through MBMS
2.6 Example 6: Web Page
tbd
3 System Model

In the considered system model an Application Service that consists of multiple different objects is provided to the BMSC. Figure 1 provides an example for the system model. Based on some rules the objects of the service are distributed and made available through different means:

· through one of the download delivery sessions defined in the USD

· through unicast

· through a metadata fragment as part of the USD

The distribution of the different objects to different delivery methods as well as the scheduling of the objects is up to content and service provider and may be based on the available bandwidth on the MBMS download delivery session, the expected popularity of the content, the dynamics of the content, etc.

At the receiver, the MBMS receiver parses the USD and specifically parses an Application Service document. The AS contains a reference to an application service entry point and describes the type of the application service to find the appropriate handler. For example, if the type of the application service is indicating DASH, then the application service entry point document shall be formatted as an MPD and the DASH client is provided with MPD. In other cases, other handlers may be initiated. 
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Figure 2 Examples System Model

The MBMS client also parses the application service document in order to understand the different delivery methods of the different pieces of the content.

In addition, information delivered through the FLUTE sessions are typically made available through a cache/server locally in the client. A proxy in the device routes the requests of the application service properly, based on the information of the ASF.

Note also that static timeless data may be delivered through metadata fragments in the USD. Those are also expected to be made available on the local cache/server.

The implementation in Figure 1 is just one example implementation. In other implementation, the caching may be done in the application cache. It is also up to the implementation to join the FLUTE sessions of interests in a proactive manner or only join once objects that are delivered through a FLUTE session are requested. 

4 Proposal

It is proposed to
· agree section 2 and 3 to the Technical Report on MI-EMO
· work on a solution for the optimized delivery of general service through MBMS User services
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