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7.2.4
Communication between MBMS Client and DASH Client
For details, refer to TS26.347 [25] and clause 7.4, TS 26.247 [21], clause 13.10.
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7.2.5
Proxy-Based Interaction Between MBMS Receiver and DASH Client 

7.2.5.1
Introduction

This clause describes a means for the use of HTTP 2xx Successful and 300 Redirection status codes as described in RFC 7231 [22], to enable the MBMS client, acting as an HTTP proxy, to mediate Segment requests from the DASH client.  The HTTP proxy is also referred as DASH-aware Network Element (DANE). The assumed operational context, in accordance to the description in sub-clause 7.6 of TS 26.346 [6], is as follows:

· A DASH-over-MBMS service with unicast fallback is provisioned;

· The DASH client has obtained an MPD, from the MBMS client (received over FLUTE as a Media Presentation Description fragment), which declares the entirety of available Representations of the Media Presentations of the DASH-over-MBMS service, and whereby one or more Representations are delivered over the MBMS bearer(s) and one or more Representations are delivered over the unicast bearer;

· The USD contains information that enables the MBMS client to determine the transport mode (broadcast and/or unicast) of any given Segment request from the DASH client, and the presence of identical or alternative version(s) of the requested content by transport mode.

In addition, it is assumed that the UE implements the HTTP/1.1 interface between the DASH client and the MBMS client, the latter entity containing a HTTP proxy/cache function.  Such UE architecture is shown below in Figure 15, which is a duplicate of Figure 4.2.1-1 in TR 26.848 [23]. 
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Figure 15: UE architecture employing HTTP/1.1 interface between MBMS client and DASH client
Different HTTP responses may be provided by the MBMS client to the DASH client's request for Segments, in accordance to specific applicable conditions such as operator policy, whether the UE is currently located inside or outside of MBMS coverage area at the time of the content request, the available Representation(s) by transport mode, and whether those Representations are idential or alternative version of the requested Representation.  The sub-clauses below describe the specific HTTP response in accordance to different operational scenarios.

In the simplest way, the DASH client requests data that is identically distributed through broadcast and unicast.  In this case MBMS client can proxy the HTTP request on behalf of the DASH client in returning the content directly from local cache, via the 200 OK, see clause 7.2.5.2. This does not require any extensions to HTTP.

However, this case is not typical as the unicast typically offers different choices, either for the same Adaptation Set (as an alternative to the Representation), or also other Adaptation Sets that are only provided through unicast for efficiency reasons. In this case new signalling messages are necessary (see clause 7.2.4.2) and a channel to communicate (see clause 7.2.4.3) the messages is necessary. For the usage of the messages refer to clause 7.2.4.3.

7.2.5.2
Usage Guidelines Example 
7.2.5.2.1
Assumptions

Assume that the MBMS receiver acts as a DANE that can create SAND messages for the DASH client as defined in TS 26.247 [21], clause 13.10 and TS 26.347 [25], clause 7.4. The MBMS client and the DASH client implement the SAND4M mode as defined in TS 26.247 [21], clause 13.10. The USD contains the r12:appService element as part of the USD that contains the following information:

<r12:appService appServiceDescriptionURI="http://www.example.com/MPD2.mpd" mimeType="application/dash+xml;profiles=urn:3GPP:PSS:profile:DASH10">


<r12:identicalContent>



<r12:basePattern>http://example.com/bc/v1024</r12:basePattern>



<r12:basePattern>http://example.com/uc/v1024</r12:basePattern>


</r12:identicalContent>

<r12:identicalContent>



<r12:basePattern>http://example.com/bc/a128</r12:basePattern>



<r12:basePattern>http://example.com/uc/a128</r12:basePattern>


</r12:identicalContent>

<r12:alternativeContent>


<r12:basePattern>http://example.com/bc/a128</r12:basePattern>



<r12:basePattern>http://example.com/uc/a128</r12:basePattern>


<r12:basePattern>http://example.com/uc/a64</r12:basePattern>


</r12:alternativeContent>

</r12:appService>

In addition, the MBMS receiver has access to r12:broadcastAppService and r12:unicastAppService element as follows:

<r12:broadcastAppService>

 
<r12:basePattern>http://example.com/bc</r12:basePattern>

</r12:broadcastAppService>

<r12:unicastAppService>


<r12:basePattern>http://example.com/uc</r12:basePattern>

</r12:unicastAppService>

The MPD referenced as http://www.example.com/MPD2.mpd contains the following information:
<MPD

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

xmlns="urn:mpeg:dash:schema:mpd:2011" 

type="dynamic" minimumUpdatePeriod="PT10S" 

timeShiftBufferDepth="PT600S" 

minBufferTime="PT2S" 

profiles="urn:3GPP:PSS:profile:DASH10"
publishTime="2014-10-17T17:17:05Z" 

availabilityStartTime="2014-10-17T17:17:05Z">

  <Period id="1" start="PT0S">

   <BaseURL> http://example.com/uc</BaseURL> 
<SegmentTemplate media="./$RepresentationID$/$Number$.m4s" initialization="$RepresentationID$-init.mp4"/>

    <!– Video -->

    <AdaptationSet mimeType="video/mp4" codecs="hev1.A1.80.L93.B0" segmentAlignment="true" startWithSAP="1">

      <SegmentTemplate timescale="25" duration="25"/>
      <Representation id="v2048" bandwidth="2048000">
      <Representation id="v1024" bandwidth="1024000">




<BaseURL> http://example.com/bc</BaseURL>



</Representation>

      <Representation id="v512" bandwidth="512000">

      <Representation id="v128" bandwidth="128000">
    </AdaptationSet>

    <!– Audio -->

    <AdaptationSet mimeType="audio/mp4" codecs="mp4a.40.2" segmentAlignment="true" startWithSAP="1" bitstreamSwitching="true">

      <SegmentTemplate timescale="20" duration="20"/>

      <Representation id="a128" bandwidth="128000">




<BaseURL> http://example.com/bc</BaseURL>



</Representation>

      <Representation id="a64" bandwidth="64000">
    </AdaptationSet>

  </Period>

</MPD>

In summary, this documentation provides the following information:

· Video Representation with bitrate 1024 kbit/s is distributed over unicast and broadcast.

· Audio Representation with bitrate 128 kbit/s is distributed over unicast and broadcast.

· All broadcast Representations are also available over unicast.

· Audio Representations are bitstream switchable.

· In addition, for unicast three more video Representations and one more audio Representation is available.

It is further assumed that the MBMS client is passing along the MPD to the DASH client and has no information on the information in the MPD. It will purely act based on the information in the USD. 

In addition, it is assumed that the UE may be dynamically moving into and out of MBMS coverage.
7.2.5.2.2
Same Resource

Here, it is assumed that the DASH client requests Segments whose Representation is known by the MBMS client to be delivered over broadcast, and the UE is located inside MBMS coverage, e.g.  http://example.com/bc/v1024/340.m4s. 

Furthermore, it is assumed that each Segment request occurs after that Segment has been received over FLUTE and is already available in the local cache.  In such event, the MBMS client will proxy the HTTP request on behalf of the DASH client in returning the content directly from local cache, via the 200 OK or 206 Partial Content response, corresponding to a nominal GET or partial GET request, respectively.

7.2.5.2.3
Alternative Content
Under the same conditions as in clause 7.2.5.2.2, i.e. the UE is in MBMS coverage, if the DASH client requests a unicast Representation, e.g.  http://example.com/uc/a64/340.m4s, but as the DASH client is located within broadcast coverage, and because the http://example.com/bc/a128/340.m4s is offered as altenative content, the MBMS client may also respond with this resource. However, to avoid potential caching issues, preferably a 303 response may be issued with Content-Location set to http://example.com/bc/a128/340.m4s. 

Along with this request the MBMS client may provide an extension header X-MPEG-SAND pointing to a document that contains the following information

<SAND>


<Status baseURL="http://example.com/bc">



<ResourceStatus status="cached"/>
 </Status>

<Status baseURL="http://example.com/uc">



<ResourceStatus status="available"/>
 </Status>

</SAND>
If the DASH client continuous to request unicast-delivered resources, and the MBMS client wishes to force the DASH client to only access broadcast-delivered resources, it will provide a 300 response with the following message body. 

<SAND>


<Status baseURL="http://example.com/bc">



<ResourceStatus status="cached"/>
 </Status>

<Status baseURL="http://example.com/uc">



<ResourceStatus status="unavailable"/>
 </Status>

</SAND>
The 300 message does not contain the ‘Location’ response header which, if used, may cause the DASH client to automatically (transparently) follow the URL in that header in performing the subsequent retrieval request

7.2.5.2.4
Outside MBMS coverage
Here it is assume that the UE has just moved outside MBMS coverage, such that broadcast reception becomes unavailable. If the DASH client requests for example http://example.com/bc/v1024/380.m4s, the MBMS client may respond with a 303 response along with the Content-Location set to http://example.com/uc/v1024/380.m4s. Alternatively, and especially if the DASH client continues to request Segments available only over broadcast, the MBMS receiver may respond with a 300 response with the following message body. 

<SAND>


<Status baseURL="http://example.com/bc">



<ResourceStatus status="unavailable"/>
 </Status>

<Status baseURL="http://example.com/uc">



<ResourceStatus status="available"/>
 </Status>

</SAND>
7.2.5.2.5
Persistence of the 300 Redirection

In typical HTTP operation, the user agent is not expected to retain the metadata such as URI reference(s) contained in the 300 response for resource requests beyond the corresponding redirected request.  In other words, the redirected request based on the URI reference(s) returned in the 300 redirection is only applicable to the resource presently sought.  In the case that the ResourceStatus message is sent in the 300 response with @status = "unavailable", the DASH client is expected to understand that it should no longer continue to request the originally requested resource.  The DASH client should therefore continue to use one of the alternative resources for future Segment requests unless/until another 300 redirection is received (which may include the appropriate SAND message that causes the DASH client to make a change in the requested Representation).
7.2.5.2.6
Call-Flow for MBMS Client and 
An example work flow is provided in Figure xxx. The MBMS client generates SAND messages according to the coverage situation. The DASH client uses regular SAND procedures to get informed on what resources are available able which ones not. In this case the SAND messages are provided along MPD requests to minimize the traffic. The MBMS client ensures that the DASH client regular requests updates.
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Figure XXX Call Flow for SAND Messages
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