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1 Introduction
The use case from contribution S4-120209 was agreed at SA4#67 for inclusion in the permanent document for the EMM-DDE work item. This contribution proposes a few enhancements to this use case indicated via revision marks.

2 Proposal
X.X. Use Case: Continuity between MBMS Download and HTTP-based Delivery of DASH-Formatted Content
X.X.1 Use Case

A user 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.  When the user turns off the trick mode, the DASH client realizes that the link quality is good enough to fetch a higher resolution version of the received video which is not available over MBMS, and consequently the user receives the audio component of the DASH-formatted content over MBMS while fetching the video component over unicast/HTTP. Later on, the user enters a coverage hole where the available DASH-formatted content over the MBMS connection cannot be reliably downloaded despite AL-FEC protection due to unacceptably high occurrence of packet losses and there is not sufficient time to apply any associated delivery procedures for file repair. Consequently, the client activates the unicast connection again to retrieve a lower bitrate version of the DASH-formatted content over HTTP, while monitoring the MBMS link quality and waiting to get out of the coverage hole. 
To summarize, here are the use cases for which such switching between MBMS download delivery and HTTP-based delivery methods are relevant:
(a)
switching from MBMS download to unicast/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 unicast/HTTP.

(b)
switching from unicast/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.
(c)simultaneous HTTP-based delivery and MBMS download delivery: When the UE has simultaneous access for both MBMS and unicast bearers to receive content, simultaneous unicast/broadcast of DASH-formatted content may also be possible. This may be beneficial to the UE towards reducing latency of switching between unicast and broadcast delivery methods and thereby mitigating rebuffering problems during the channel-switch times (especially when the UE aims for a switch from unicast delivery to broadcast delivery) or during moments of poor coverage. The UE may also prefer this option to enable the delivery of certain DASH-formatted components (e.g., representations, segments, etc.) over broadcast and other components over unicast with synchronization at the client. For instance, the common audio component of the content may be delivered over broadcast, while the user-preferred video components may be delivered over unicast. This allows for simultaneously benefiting from scalability of MBMS delivery for distribution of common media components, while realizing the spectral efficiency and reliability advantages of unicast for sending user-specific media components.  
Given such availability of unicast/HTTP and broadcast/FLUTE delivery options for DASH formatted content, it is important to ensure continuity and consistent user experience for the entire streaming session. 
X.X.2 Requirements
· It shall be possible to switch from MBMS download delivery method to HTTP-based delivery method for downloading DASH-formatted content including:
· User-initiated content switch with access change: The user requests reception of a service other than the one currently received over MBMS, and the new service is only available over unicast/HTTP.

· Application-initiated switch of access: The MBMS coverage is lost and alternative reception of the same service is possible over unicast/HTTP.

· It shall be possible to switch from HTTP-based delivery method to MBMS download delivery method for downloading DASH-formatted content.
· User-initiated content switch with access change: The user requests reception of a service other than the one currently received over unicast/HTTP, and the new service is available over MBMS.

· Application-initiated switch of access: The UE recognizes that MBMS reception of that service is alternatively possible (e.g. because MBMS reception was re-gained), such that the UE may terminate the unicast/HTTP session and initiate reception over MBMS.
· For desired DASH representations available over both MBMS/FLUTE and unicast/HTTP, an MBMS-capable UE shall first attempt to use the MBMS download delivery method to fetch such DASH representations and fall back to the unicast delivery only when MBMS service is not available or cannot be received with satisfactory quality, e.g., due to unacceptably high occurrence of packet losses. 
· It shall be possible to support DASH delivery via simultaneous use of MBMS download delivery and HTTP-based delivery methods when UE has access for both MBMS and unicast bearers to receive content.
· It shall be possible to support a unified QoE reporting framework for DASH over combined MBMS download and HTTP-based delivery methods.
X.X.3 Working Assumptions
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