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FIRST CHANGE: New reference for clause 2
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 22.146: "Multimedia Broadcast/Multicast Service; Stage 1".

…
[xx]
IETF Internet-Draft  (February 2014), draft-ietf-httpbis-p2-semantics-26, "Hypertext Transfer Protocol (HTTP/1.1): Semantics and Content", R. Fielding, J. Reschke.
[yy]
3GPP TR 26.848: "Multimedia Broadcast/Multicast Service (MBMS); Enhanced MBMS Operation".
 END OF FIRST CHANGE
SECOND CHANGE: New Annex X on HTTP Redirection for MBMS client mediating Segment requests from DASH client.
Annex X (NEW) (informative):
Guidelines on Use of HTTP Redirection for Mediation of Segment Requests in DASH-over-MBMS Service
X.1 
Introduction

This Annex provides informative guidelines on the use of HTTP 2xx Successful and 300 Redirection status codes as described in RFC 2616 [18] and draft-ietf-httpbis-p2-semantics-26 [xx], to enable the MBMS client, acting as an HTTP proxy, to mediate Segment requests from the DASH client.  The assumed operational context, in accordance to the description in sub-clause 7.6 of this specification, is as follows:

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

· The DASH client has obtained a unified 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 metadata 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 X.1, which is a  duplicate of Figure 4.2.1-1 in TR 26.848 [yy]. 
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Figure X.1: UE architecture employing HTTP/1.1 interface between MBMS client and DASH client
Different HTTP responses will 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.

X.2 
2xx Successful Delivery of Broadcast Segment as Requested
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.  Furthermore, it is assumed that each Segment request occurs after that Segment has already 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, to a nominal GET or partial GET request, respectively.

X.3 
300 Redirection

The HTTP 300 response, with specific usage as described below, should be returned by the MBMS client, acting as HTTP proxy, to the DASH client, in the event that either a single or multiple alternative Representations, delivered on a different transport mode, are available in lieu of the requested Representation in accordance to MBMS coverage condition and/or operator policy.  For example, the DASH client requests a Segment from a Representation delivered via unicast, and the MBMS client provides redirection response indicating the available alternative (i.e. non-identical) Representation(s) delivered via broadcast are available, or, conversely, the DASH client requests a Segment from a Representation delivered via broadcast, and the MBMS client provides redirection response indicating the available alternative Representation(s) delivered via unicast,
X.3.1 
Availability of Multiple Alternative Representations
In the case of multiple alternative Representations accessible via a different transport mode, the 300 response will include an entity body containing metadata comprising a set of basePattern values for alternative Representation from which the DASH client can select as the one most preferred in performing a redirected request.   It is likely to be used in the event that the originally requested Representation is known by the MBMS client to be delivered via broadcast, whereas the UE is currently located outside MBMS coverage, and none of the Representations available over unicast delivery matches the requested version.  For example, the DASH client is requesting a Segment of a 1 Mbps Representation nominally delivered over broadcast, whereas 512 kbps, 256 kbps and 128 kbps Representations of the Media Presentation are available over unicast, and because the UE is currently outside MBMS coverage, the availability of these three alternative versions are made known to the DASH client in the 300 response.  The DASH client should parse the entity body of the 300 response to identify the allowed Representations and select the preferred alternative in performing a subsequent retrieval request.
Such 300 response can also be used in the opposite scenario.  In this case, assume that i) the requested Representation is known by the MBMS client to be delivered over unicast, ii) the UE currently resides within MBMS coverage, iii) for unicast network utilization efficiency the operator policy mandates that a broadcast Representation must be accessed in such coverage condition, and iv) more than one Representations is available over broadcast delivery, but none of these match the version of the requested Representation.  As before, the MBMS client will provide a 300 response whose entity body contains the basePattern values of the broadcast Representations from which the DASH client can select as its preference for a redirected request.
X.3.2 
Availability of Single Alternative Representation
Here, it is assumed that a single alternative Representation, accessible via a different transport mode, is available/allowed with respect to the one being requested.  Similar to sub-clause X.3.1, the MBMS client will provide a 300 response to the DASH client, with the difference that the entity body will only contain a single basePattern value for the alternative Representation.
NOTE: Although the 300/Multiple Choices status code is normally used to inform the user agent about the choice of multiple representations in lieu of the sought resource, it is also used here to also indicate the presence of strictly a single alternative.  The reason, as opposed to choosing a different 3xx response, is for simplicity of implementation, by confining the modified semantics and usage of HTTP Redirection in supporting the DASH-over-MBMS service with unicast fallback to just the 300 response.
X.3.3 
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.  However, in the case of DASH-over-MBMS, the DASH client is aware from the returned basePattern(s) in the 300 response that a different Representation is to be accessed.  The appropriate DASH client behavior therefore should be to continue using that new Representation (or one of the alternatives) for future Segment requests unless/until another 300 redirection is received (which will initiate a subsequent change to the requested Representation).
END OF SECOND CHANGE
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