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FIRST CHANGE: New reference for clause 2
2
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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.
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3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

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

…
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IETF RFC 7231 (June 2014): "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 7231 [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 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 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, is 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,   As indicated below in sub-clause X.3.3, the 300 response does not contain the "Location" response header, since doing so may cause an automatic redirection to be performed by the DASH client, and result in potential issues in seamless substitution of an alternative Representation for the originally requested Representation.
X.3.1 
Availability of 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 subsequent retrieval request, also referred to in RFC 7213 [xx] as a redirected request.  
This response code and entity body is to used in the event that the originally requested Representation is known by the MBMS client to be only delivered via broadcast, whereas the UE is currently located outside MBMS coverage, and alternative Representations are available over unicast delivery.  For example, assume that 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.   Because the UE is currently outside MBMS coverage, the availability of these three alternative versions is 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) the Representation available over broadcast delivery is not identical to 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 subsequent retrieval request.
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 can also be used indicate a single alternative.  There are two reasons for the use of the 300 response in the place of a different 3xx response.  The first 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.  Secondly, in contrast to all other 3xx status codes, the 300 response is the only one defined in RFC 2616 [18] and RFC 7213 [xx] that explicitly specifies the use of the entity in the response for providing resource metadata and URI referencces from which the user agent can choose the most preferred representation, as opposed to simply triggering an automatic redirection via the "Location " header.
 X.3.2 
Entity Body of HTTP 300 Response
As stated above in sub-clause X.3.1, the 300 response message should include an entity-body when there is one or more Representations that represent alternatives to the Representation originally requested by the DASH client.  The entity-body contains the resource URL(s) of one or more alterative Representations.  In a future version of these guidelines, additional information may be contained in the entity-body to assist or guide the DASH client to select the desired Representation in a subsequent retrieval request.  Such usage of the entity to provide information on alternative Representations is consistent with RFC 7213 [xx] which states the following:

"The 300 (Multiple Choices) status code indicates that the target resource has more than one representation, each with its own more specific identifier, and information about the alternatives is being provided so that the user (or user agent) can select a preferred representation by redirecting its request to one or more of those identifiers. In other words, the server desires that the user agent engage in reactive negotiation to select the most appropriate representation(s) for its needs (Section 3.4)."
"For request methods other than HEAD, the server SHOULD generate a payload in the 300 response containing a list of representation metadata and URI reference(s) from which the user or user agent can choose the one most preferred."

RFC 2616 [18] complements the description in RFC 7213 [xx] by indicating that the 300 response should include an entity whose format is specified by the media type given in the "Content-Type" header field of the HTTP response.

The XML schema data model for the entity-body of the 300 response is shown in Figure X.1.
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Figure X.1: entity-body of 300 Response for Unicast/Broadcast Redirection
The entityBody element contains one or more instances of the child element alternativeResource, each denoting an alternative Representation to the one being requested.  The basePattern element under alternativeResource corresponds to the value of an instance of r12:broadcastAppService.basePattern as defined in sub-clause 7.6.2, when the MBMS client is providing information of an available broadcast Representation as alternative to a unicast Representation being requested by the DASH client.  Alternatively, basePattern corresponds to the value of an instance of r12:unicastAppService.basePattern as defined in sub-clause 7.6.2, when the MBMS client is providing information of an available unicast Representation as alternative to a broadcast Representation being requested by the DASH client.    The DASH client will use the entity-body information to select the alternative Representation (in terms of a specific Segment or Subsegment) in performing a subsequent retrieval request.  When multiple instances of alternativeResource are present, the DASH client can choose any one of the alternative Representations, as named by basePattern, in a subsequent retrieval request.

This 3GPP-defined entity-header is of subtype “3gpp-300redirect+xml” under the ‘Application’ Internet content type, with associated XML namespace: “urn:3GPP:httpredirection:2014:300multiplechoices:entitybody”.
X.3.3
Non-Usage of "Location" Header in HTTP 300 Response

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.  Such automatic redirection may impair seamless transition between the switched-from to the switched-to Representation, or require certain conditions to be met for the DASH client to be able to seamlessly use an alternative Representation in place of the originally requested version.  Those conditions are listed in sub-clause 7.6.3.2.  In particular, by the use of the entity-body as described in sub-clause X.3.2 and the absence of the "Location" header in the 300 response, the first two conditions in sub-clause 7.6.3.2, namely:

a) the employed media codecs and configuration information must be identical between the requested and substituted Representations, and
b) the request does not contain a byte range,
are no longer relevant constraints for seamless replacement of the initially requested Representation by an alternative Representation as selected by the DASH client.
X.3.4 
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 entity body of the 300 response that a different Representation is to be accessed.  The DASH client will therefore continue to use 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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