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1 Introduction
An enhancement feature to the current MBMS file-repair service has been recently proposed in [1] that enables the use of conventional HTTP web servers to handle MBMS file-repair requests [2]. This approach takes advantage of the existing, scalable, standardized and widely-deployed web-based infrastructure for the repair service. It also realizes a good performance-complexity tradeoff in terms of server complexity, scalability, caching efficiency, and HTTP request overhead perspectives by intelligently performing repair symbol transmission over the MBMS while allowing for recovery of source symbols by a limited number of HTTP requests.
The current specification TS 26.237 [3] on IMS-based PSS and MBMS services assumes that UE remains connected to the BM-SC during file repair and that BM-SC hosts the file repair service. Therefore, the existing procedures cannot be applied for delivering file repair service to the UE using conventional HTTP web servers.
This contribution proposes methods and signalling procedures for MBMS file repair based on the use of conventional HTTP web servers, in the context of IMS-based PSS and MBMS services [3]. In particular, it specifies the modifications to the MBMS download delivery procedures such that the FLUTE session is received by the UE over MBMS bearers from BM-SC which broadcast the file, after which the UE establishes a session switch to an HTTP web server in order to retrieve the missing components of the file over HTTP. 

2 Discussion
This section provides a brief sketch of the proposed methods and signalling procedures for MBMS file repair based on the use of conventional HTTP web servers, in the context of IMS-based PSS and MBMS services.
Step 1: The UE generates an initial SIP INVITE message sent to the IM CN Subsystem, indicating the chosen MBMS Download Service. A SDP offer is included in the SIP INVITE message. The IM CN Subsystem forward the SIP INVITE message and SDP offer to the SCF. 

Step 2: Upon receipt of SIP INVITE request, the SCF examines the SDP parameters in the SDP offer and performs service authorization procedures to check the service rights of requested MBMS download service according to the user subscription information. In case of a successful examination, the SCF answers with a SIP 200 OK including the SDP answer. The SDP answer shall contain the fdt_address:uri to indicate the address of the File Delivery Table, the repair-server-address:uri to indicate the address of the repair server.

Step 3: Once the UE receives the SIP response, the UE shall examine the FLUTE session parameters in the received SDP, and receive the MBMS download data accordingly.
Step 4: In case of incomplete download, the UE shall execute the file repair procedures towards the repair server indicated by repair-server-address attribute in the SDP Answer from the SCF. In order to switch from MBMS download to HTTP-based delivery of the repair service from the web server, a session initiation protocol (SIP) Re-INVITE is issued by the UE and sent to the IM CN subsystem. A session description protocol (SDP) offer and Request-URI pointed to the repair server shall be included in the SIP Re-INVITE message to activate the file repair. The IM CN subsystem forwards the SIP Re-INVITE message to the SCF.
Step 5: When receiving the SIP modification request, the SCF will determine if the program currently broadcasted has MBMS/FLUTE to HTTP switching support for file repair purposes. If MBMS to HTTP switching is not available for the UE, the session modification is rejected and the old MBMS session (along with the previous reserved resources) is maintained.

If MBMS to HTTP switching is available for the UE, the SCF acting as a B2BUA, shall:

· Upon reception of the SIP Re-INVITE from the UE, the SCF checks the user rights for the requested content, identifies that the request is for MBMS file repair procedures, selects a HTTP/SIP adapter and forwards the SIP INVITE request to the HTTP/SIP adapter which is in charge of the file repair service.
· The SCF tears down the FLUTE-based MBMS download session between the BMSC.UPF and UE.
Step 6: Upon reception of the MBMS file repair activation request, the HTTP/SIP adapter shall examine the content identifier present in the user-part of the ‘To’ header and the media parameters in the SDP and selects a HTTP Server according to the Request URI. The HTTP/SIP adapter sends an HTTP POST message to the HTTP server, including the IP address of the UE. 
Step 7: Upon reception of the HTTP POST message received from the HTTP/SIP adapter, the HTTP server answers to the HTTP/SIP adapter with a HTTP 200 OK response. The HTTP/SIP adapter returns the SIP 200 OK message to the SCF, including the SDP answer. The SDP answer should describe the MBMS file repair session including download URL of the requested content file. 
Step 8: The SCF forwards the SIP 200 OK to the IM CN subsystem. The IM CN subsystem forwards the SIP 200 OK to the UE. 

Step 9: After receiving the SIP 200 OK, the UE leaves the multicast channel and starts the MBMS file repair by sending an HTTP GET request to the URL obtained from the SIP 200 OK message. The HTTP server delivers the content file in the HTTP response to the UE.

These procedures to switch from MBMS download to HTTP-based delivery of file repair service from a web server are depicted in Figure 1.
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Figure 1- Procedures for MBMS Download via BMSC and File Repair via HTTP Server

3 Proposal
It is proposed to agree that the Rel. 11 EMM-IPME work item includes the discussed methods and signalling procedures for MBMS file repair via conventional HTTP servers in IMS networks in its scope toward future adoption in [2]. 
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