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Introduction
TR 26.848 contains use cases and solutions for DASH over MBMS, and it also includes unicast fallback for DASH over MBMS. This document reviews discussions on robust DASH operations in live services, including the discussions from the following two contributions:
· “SAND for communication between MBMS Client and DASH Client” of S4-140808.
· “Guidelines on HTTP Redirection for DASH-over-MBMS Service with Unicast Fallback” of S4-140911.
To guarantee user experience while switching between broadcast and unicast, it is proposed to defer the topic of “robust DASH operation” to the next release  when related use cases, analysis and solutions can be fully discussed.

Reviews on the current documents
Let’s discuss the solution with an example. There are three representations, R1 delivered over broadcast, R2 delivered over unicast and R1’ delivered over broadcast, described in the USD for DASH over MBMS. When the UE first accesses the service, R1 is available via broadcast. After a few minutes, the UE moves out of broadcast coverage, the serviced is provided via R2 via unicast. Then the UE moves to another broadcast area with the same service, R1’ is available. In this procedure, the UE moves out an back into MBMS coverage. The procedure is showed as below.
Figure 1  Procedure for switching between broadcast and unicast



0. SAND for communication between MBMS Client and DASH Client
The following SAND messages are defined:
· PreferanceSAND to Indicates preference for a particular Representation 
· UnavailableSAND  to Indicates that a particular Representation is not available 
· AvailableSAND to Indicates that a particular Representation is available again
A new HTTP header field “SAND-header-field” is introduced to indicate a notification that the element has SAND messages to send to the DASH client.  
In this case, 
· PreferanceSAND message can be fetched by the DASH client before the UE starts to request the fragments, step 1-1 in Figure 1. The DASH client makes a decision on fragments of which representation to request, considering the information of PreferanceSAND message. The information of PreferanceSAND message can also be used to make the decision at step 2-3 and 3-1 in Figure 1.
· UnavailableSAND message can be informed to the DASH client when the UE moves out of broadcast coverage. UnavailableSAND message can be fetched before step 2-1 or 2-3 in Figure 1.
· AvailableSAND message can be informed to the DASH client when the UE moves back to another broadcast coverage with the same service. AvailableSAND message is fetched before step 3-1 in Figure 1.
There are some concerns with this solution:
· Regarding to PreferanceSAND message, who and how to make the decision on which representation is the preferred one or ones?
· How to guarantee the real-time performance of delivery of the SAND messages? How to avoid/reduce extra delay introduced by communicating the SAND message? 
· How to deal with the case when more than one representations are indicated in PreferanceSAND and AvailableSAND messages? Is there any principle to guide the operation of the DASH client? As we know, quality related information may help to choose the appropriate representation.
Guidelines on HTTP Redirection for DASH-over-MBMS Service with Unicast Fallback
300 Redirection is used to enable the MBMS client to mediate Segment requests from the DASH client.  In particular, the 300 response enables the DASH client to request Segment of one or more available Representations delivered on a different transport mode from which it originally requested content, due to MBMS coverage condition or operator policy.   
In this case, 
· when the condition of broadcast is changed, the MBMS client may receive fragments from different representations transported via broadcast. The procedure move from step 1 to step 3 in figure1. The MBMS client use redirection 300 response to indicate alternative (i.e. non-identical) Representation(s) delivered via broadcast. Then the DASH client will request the fragment from one alternative Representation via broadcast.
· when the UE is currently outside MBMS coverage, redirection 300 response with alternative (i.e. non-identical) Representation(s) delivered via unicast is sent to DASH client. Then the DASH client will request the fragment from one alternative Representation via unicast. The procedure move from step 1 to step 2 in figure1.
· when the UE moves from unicast coverage to MBMS coverage, redirection 300 response with alternative (i.e. non-identical) Representation(s) delivered via broacast is sent to DASH client. Then the DASH client will request the fragment from one alternative Representation via broacast. The procedure move from step 2 to step 3 in figure1.
There are some concerns on this solution:
· No guidance on how to choice a right representation to request when multiple alternative (i.e. non-identical) Representations are informed to the DASH client under broadcast coverage. The information for the DASH client is not enough.
· No guidance on how to choice a right representation to request when multiple alternative (i.e. non-identical) Representations are informed to the DASH client switching to unicast. Quality related information may help to choose an appropriate representation.
· No guidance on how to choice the right representation to request when multiple alternative (i.e. non-identical) Representations are informed to the DASH client switching to back to broacast.
· How to guarantee the QoE when switching between broadcast and unicast?
Proposal
Section 2 presented some discussions on the robust DASH operation in live services. There may be more use cases on the DASH operation in live services. So it is proposed to defer the topic of “robust DASH operation” to the next release, when related use cases, analysis and solutions can be fully discussed..
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