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1 Introduction
3GPP Release 10/11 work in SA4 has resulted in the adoption of several new normative features around use cases on streaming and download delivery in SA4 specifications [1]-[3]. These use cases include (but are not limited to): 
(i) Delivery of DASH-formatted content over FLUTE-based MBMS download delivery

(ii) MBMS file repair via HTTP-based conventional web servers
The IMS-based extensions of these use cases are of relevance for TS 26.237 [4], as they necessitate new signalling procedures to be defined. 
This contribution presents two use cases on IMS-based streaming and download delivery enhancements (documented and partially presented earlier in S4-120094 and S4-120096). Other use cases may also be identified. The aim here is to stimulate more discussion within 3GPP SA4 on this topic and propose a new Release 12 work item on IMS-based PSS and MBMS enhancements to support such streaming and download use cases. The goal of this document is not to define the technical solutions to be adopted.
2 Use Case 1: Combining MBMS Download and HTTP-based Delivery of DASH-Formatted Content
MBMS download delivery [1] is an attractive service alternative for offloading 3GP-DASH unicast download delivery [2].  The DASH segment format, although mainly intended for unicast transport with HTTP, is agnostic of the delivery environment being unicast or multicast.  The MBMS User Service specification TS 26.346 [1] already indicates the possibility for DASH-formatted content to be transmitted using MBMS download delivery with the FLUTE protocol. 3GPP Release 10/11 work has adopted normative features in [1] to enable and provide enhanced support for this use case. Hence, it is desirable to develop procedures for combining MBMS download service and 3GP-DASH service in the context of IMS-based PSS and MBMS services defined in TS 26.237 [4]. This is important to ensure a consistent user experience for the entire IMS-based streaming session. The UE may switch between one and the other depending on certain circumstances, e.g. changing between a PSS and MBMS coverage etc., or triggered by specific user action, e.g. trick play, etc. In the IMS context, it should be noted that such a combined delivery feature is already supported in the context of PSS-based streaming and MBMS-based streaming services, but is not yet defined for combining the MBMS download service and 3GP-DASH service.
2.1 Use Case

A user is connected using IMS and would like to watch DASH-formatted content. The UE device of the user is capable of downloading DASH-formatted content over both HTTP-based delivery and MBMS download delivery methods. Initially, the user is outside of the MBMS coverage area and consequently receives the DASH-formatted content over HTTP-based delivery. Later on, the user enters into the MBMS coverage area, and the UE triggers a switch to the MBMS download delivery method for receiving DASH-formatted content. After a while, the user initiates a trick play mode action, and consequently the UE triggers a switch back to the HTTP-based delivery method for receiving DASH-formatted content. 
To summarize, here are the use cases for which such IMS-based switching between MBMS download delivery and HTTP-based delivery methods are relevant:
(a)  IMS-based switching from MBMS download to HTTP-based delivery method:

•
Without channel change e.g. when a user is viewing an MBMS user service and moves out of MBMS coverage, or the user initiates trick play mode action, etc.

•
With channel change e.g. changing to a channel only available on PSS/DASH.

(b)  IMS-based switching from HTTP-based delivery to MBMS download:

•
Without channel change e.g. the user returns back from trick play mode to a normal MBMS user service, etc.

•
With channel change e.g. changing to a channel available on MBMS.
2.2 Potential Requirements

· It shall be possible to switch from MBMS download delivery method to HTTP-based delivery method for downloading DASH-formatted content in an IMS-based PSS and MBMS service.
· It shall be possible to switch from HTTP-based delivery method to MBMS download delivery method for downloading DASH-formatted content in an IMS-based PSS and MBMS service.
· It shall be possible to employ combined session establishment and session teardown procedures in the context of IMS-based switching between MBMS download and 3GP-DASH services.

· Upon receiving a SIP modification request from the UE to switch from FLUTE-based MBMS download to HTTP-based delivery of DASH-formatted content, it shall be possible for SCF to 

· check user rights and if granted, select a HTTP/SIP adapter to forward the SIP request

· tear down the FLUTE-based MBMS download session between the BM-SC.UPF and UE.
· Upon receiving a SIP modification request from the UE to switch from HTTP-based delivery to FLUTE-based MBMS download delivery of DASH-formatted content, it shall be possible for SCF to 

· check user rights and if granted, initiate the FLUTE-based MBMS download session between the BM-SC.UPF and UE
· tear down the HTTP-based delivery session by notifying the HTTP/SIP adapter.
3 Use Case 2: MBMS File Repair via Conventional HTTP Servers in IMS Networks
During Release 11, an enhancement feature to the current MBMS file-repair service has been adopted in TS 26.346 [1] that enables the use of conventional HTTP web servers to handle MBMS file-repair requests. 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 [4] on IMS-based PSS and MBMS services assumes that the UE remains connected to the BM-SC during file repair and that BM-SC hosts the file repair service. Consequently, the existing MBMS download delivery procedures cannot be applied for delivering file repair service to the UE using conventional HTTP web servers in the context of IMS-based PSS and MBMS services. Therefore, it is desirable to refine the IMS-based signalling procedures to support MBMS file repair service over conventional HTTP web servers. 

3.1 Use Case
A mobile network operator wishes to use conventional HTTP servers as repair servers for the MBMS File Repair feature as part of its IMS-based PSS and MBMS service deployment. The operator wishes not to use specialized file-repair servers and would prefer to use its existing conventional HTTP web servers for the file repair service as well as for delivering other content.
3.2 Potential Requirements
· It shall be possible to use conventional HTTP web servers as file repair servers for the MBMS File Repair feature of an IMS-based PSS and MBMS service

· It shall be possible for the UE to employ SIP signalling procedures to initiate an IMS-based MBMS download session over FLUTE with the BM-SC and switch to HTTP-based file repair service from an HTTP server through the use of an HTTP/SIP adapter. 

· Upon receiving a SIP modification request from the UE to switch from FLUTE-based MBMS download from the BM-SC to HTTP-based repair service from an HTTP server, it shall be possible for SCF to 

· check user rights and if granted, select a HTTP/SIP adapter to forward the SIP request

· tear down the FLUTE-based MBMS download session between the BM-SC.UPF and UE.
· Upon reception of the MBMS file repair activation request from SCF, it shall be possible for a HTTP/SIP adapter to select an HTTP server for the file repair service. 
4 Proposal
It is proposed that 3GPP SA4 creates a Release 12 work item to enhance IMS-based PSS and MBMS services based on the use cases discussed above (please see S4-121023 for the corresponding work item description).
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