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Discussion and Decision
1      Introduction
In RAN2#84 meeting, following was agreed regarding service continuity for group communications:
	We assume that the UE requests the service via unicast if it does no longer receive a service via MBMS, i.e., the delivery via unicast is not triggered by the eNB. 

FFS: In the case where the UE moves out of MBSFN area a standardized trigger will be defined upon which the UE starts requesting data via unicast. 

FFS whether in the case where the NW decides to stop MBMS delivery, it should inform the UE before stopping the service.


In the contribution we discuss service continuity issue between unicast and MBMS.
2      Discussion
As analysed in contributions [2]

 REF Ref_CATT \h 
[4]

 REF Ref_ALU \h 
[6], when UE moves from MBSFN area to non-MBSFN cell, it may have service continuity issue for MBMS services. For example, in Figure 1 below, cell C1, C2, C3 and C4 are part of MBSFN area providing the group communication services while C5, C6 and C7 are not part of that MBSFN area. When UE moves from cell C4 towards cell C5, it reselects to cell C5. UE needs to read system information (e.g. SIB13) and potentially MCCH to determine whether the MBMS service it is receiving is provided in the currently camped/serving cell or not. After UE realizes that the service is not provided, UE requests the service via unicast. The service interruption time from MBSFN to unicast could be around 500 ms and the main component of the interruption is the time to read system information/MCCH.
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Figure 1: Service continuity from MBMS to unicast
However, the analysis above assumed that after UE reselects to a cell not participating MBSFN transmission, UE cannot receive the original MBMS service. It is true that UE might not be able to receive SIB13 of the source cell (cell C4 in above example), however it is highly likely that UE may still be able to receive MCCH/MTCH. The reason is that coverage area of unicast is different from that of MBSFN. As in Figure 1 above, when UE needs to receive the unicast service from cell C5, transmissions from all other cells are considered as interference. On the contrary, when UE receives MBSFN transmission, only signals from cell C5, C6, and C7 are considered as interference. A 30 km/h UE can only travel 4 meters within 500 ms, and it is highly likely that UE may still receive original MBMS service during that period.
Proposal 1: RAN2 to discuss whether there is really service continuity problem when moving from MBSFN area to non-MBSFN cell.
Assuming service continuity is really an issue, we analyse the solutions proposed so far.
· Network implementation based approach [6]: in this approach, MCCH coverage is configured to be less than MTCH coverage (note that in discussion above, we pointed out a similar principle: MBMS coverage is larger than unicast coverage). When UE cannot receive MCCH, it can still receive MTCH, and UE can request unicast service in parallel. This approach does not require any standardization changes.
· UE implementation based approach [6]: in this approach, UE requests the service via unicast when detecting that the MTCH quality is degraded, e.g. based on MBSFN RSRP/RSRQ/SINR/BLER. The threshold of requesting unicast service is up to UE implementation. In this approach, standardization changes are not needed. The main drawback is that network does not have control on when UE starts requesting service via unicast.
· MBSFN RSRP/RSRQ/SINR/BLER threshold to prepare/control the switching from MBMS to unicast [1]. In this approach, unlike the UE implementation based approaches discussed above, standardized triggers are broadcasted by the network. The solution requires that UEs should support MBMS MDT functionality, which is a Rel-12 WI under discussion. The benefit is that network can precisely control the switching. The drawbacks include the UE power consumption increase, and the additional signalling overhead. One issue is that UE may enter RRC_CONNECTED too early by using this approach since MBSFN RSRP/RSRQ/SINR threshold for preparation is lower compared with that for switching.
· Neighbor cell list based solution [4][6]: in this solution, network provides assistance information on which cells provide the MBMS services. UE can request unicasat service earlier if it reselects to a cell not providing its interested servies via MBMS. This approach requires less UE power consumption compared with measurement approach above since UE does not need to perform measurement continuously. The drawback of this approach is the additional signaling overhead.
Considering all above solutions, we should consider those implementation based (either network or UE) approaches as baseline since specification changes are not needed for them. 

Proposal 2: RAN2 to consider implementation based approaches as baseline if there is service continuity problem when moving from MBSFN area to non-MBSFN cell.
3      Conclusion
In this contribution, we discuss service continuity in group communications and propose the following:
Proposal 1: RAN2 to discuss whether there is really service continuity problem when moving from MBSFN area to non-MBSFN cell.
Proposal 2: RAN2 to consider implementation based approaches as baseline if there is service continuity problem when moving from MBSFN area to non-MBSFN cell.
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