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FIRST  CHANGE: Revised title and text for clauses 7.2.3.2 and 7.2.3.3, and deletion of clause 7.2.3.4 
7.2.3
Partial File Delivery from MBMS Receiver to DASH Client
7.2.3.1
Introduction

This clause describes a means for using the HTTP 1.1 protocol (RFC 2616 [19]) to support delivery of an incomplete or partially recovered file by the MBMS download delivery service receiver, to a client application capable of consuming such partial content.  It involves MBMS download delivery of DASH-formatted content [20], whereby the MBMS receiver then provides that content to a requesting 3GP-DASH client [21].  There can be different methods to integrate MBMS reception with a DASH client. The implementation model of concern is that of the DASH client issuing standard HTTP 1.1 requests that are intercepted by the MBMS receiver, which in turn responds to those requests.  In the scope of the following discussion, the MBMS receiver in the UE is referred to as a 'server'
.  It is also possible to use APIs, or other protocol interfaces, as alternative integration methods.
7.2.3.2

Description of Mechanism

The proposed method for a DASH client which is interested and willing to receive a partial Segment from the server, in case only an incomplete resource relative to the nominally requested resource is available at the server, and the HTTP server which understands the client’s intent is described as follows:

1) Such DASH client will include in the GET request, the ‘Accept’ request header as defined in RFC 7231 [4], along with a new 3GPP-defined media type ‘application/3gpp-partial’. An example of the use of such Accept header is:

Accept: */*, application/3gpp-partial 

in the nominal request containing the Segment URL. In this example, the client indicates that it will accept all media types in the response, as well as the specific “incomplete” type designated by application/3gpp-partial. Such Accept header conveys additional meaning that the server should return, as soon as possible, whatever portion of the requested Segment that is/will be available upon determining that the broadcast transmission window of that Segment has elapsed. Such semantics is intended to ensure that in case the server is still receiving FLUTE transmission for that segment when it receives the request, it should withhold the response until the delivery window for that Segment has expired
. 

2) The HTTP server (which may or may not be the HTTP cache/server hosted by the MBMS client) which understands the semantics of the above Accept header will send the available portion of the requested Segment via a 200 OK response.

· In the event the entire Segment is available, a nominal 200 response in which the entire Segment is carried as the message body will be returned along with the associated media type as indicated in the representation header field [4] Content-Type.

· In the event an incomplete Segment is available, the Content-Type header shall echo the special media type, application/3gpp-partial, contained in the Accept header of the request. In addition, the server shall return the incomplete Segment resource as a multipart message body in exactly the same format as the multipart/byteranges media type as described in RFC 7233 [5]. The multipart/byteranges media type will include one or more body parts, each with its own Content-Type and Content-Range fields as the means to convey the byte range(s) of the partial Segment being returned. As required in the use of multipart/byteranges, a string value is defined as the boundary parameter separating the individual body parts. Furthermore, the server should include a cache directive in the response to prevent any intermediate proxies from storing an incomplete Segment and serving it to another DASH client which happens to request the same Segment later, but is incapable/unwilling of receiving such partial resource.
An HTTP server which does not recognize the Accept header will ignore the header and provide a response according to its nominal internal procedure, for example, by returning a 404 Not Found response should it not be able to return the nominally requested Segment.  

By not using partial content syntax in both the request and response portions, the proposed mechanism avoids potential problems of intermediate proxies that mishandle a partial GET request and/or 206 Partial Content response, in creating unintended impairment of the nominal partial Segment request/response procedure.


a) 
b) 

7.2.3.3
Example Client and Server Implementation
As an example, assume the Media Segment of interest is identified by the URL: “http://www.example.com/Period-2012-08-04T08-45-00/rep-xyz12345/seg-777.3gp”. In addition, the Client is willing to receive the incomplete portion of the Segment (777) available at the Server when the request is received. The DASH Client sends the GET request as follows:
GET
/Period-2015-08-04T08-45-00/rep-xyz12345/seg-777.3gp
HTTP/1.1

Host: www.example.com

…

Accept: */*, application/3gpp-partial

Assume that the server receives the above GET request for Segment 777, and it has the following sets of byte ranges of the requested Segment of size 256000 bytes at the time it receives the request: 0-19999, 50000-85000, 105500-199888, and 201515-229566. Due to the presence of the specific Accept header in the request, the server will return the partial Segment via the 200 response, by indicating the same content type for the message body as indicated in the request (i.e., application/3gpp-partial), but whereby the message body is constructed identically to the multipart/byteranges format. In addition, the response header Cache-Control: no-cache may be included in the response to prevent downstream caching of the message. The server’s response in this case is shown below:
HTTP/1.1 200 OK

Date: Tue, 04 Aug 2015 08:45:05 GMT

…
Content-Length: 172441
Content-Type: application/3gpp-partial; boundary=SEPARATION_STRING

Cache-Control: no-cache

--SEPARATION_STRING

Content-Type: video.3gpp; codecs=avc1.64001E, mp4a.40.2

Content-Range: bytes 0-19999

...<the first range>...

-- SEPARATION_STRING

Content-type: video.3gpp; codecs=avc1.64001E, mp4a.40.2
Content-range: bytes 50000-79999

...<the second range>…

-- SEPARATION_STRING

Content-type: video.3gpp; codecs=avc1.64001E, mp4a.40.2
Content-range: bytes 105500-199888

...<the third range>…

-- SEPARATION_STRING

Content-type: video.3gpp; codecs=avc1.64001E, mp4a.40.2
Content-range: bytes 201515-229566

...<the fourth range>…

-- SEPARATION_STRING
· 
· 
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END OF FIRST CHANGE
� The specific server role is that of a proxy-server, as opposed to origin-server. 


� This situation could arise, for example, if the DASH client issues the request earlier than the nominally Segment availability time (which can be computed from MPD@availabilityStartTime), while additional content for the requested Segment is still arriving over the download session. In this case, the server should defer the response until after its reception window over FLUTE has elapsed (e.g., by detecting a new TOI in the FDT).





