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1   Introduction
After two RAN2 meetings, SI” Group Communication for LTE” has completed 70% work (seen as [1]). Group communication using unicast bearer and using MBMS bearer has been discussed and captured in TR 36.868 [2], however, service continuity has not been discussed yet.
Service continuity includes UE radio bearer switch from MBMS bearer into unicast bearer and from unicast bearer into MBMS bearer, as well as includes UE moving into MBSFN area and out of MBSFN area [3]. 

We think it is easy to keep service continuity from unicast bearer into MBMS bearer. So, in this paper, we address service continuity support for group communication from MBMS bearer into unicast bearer. I.e., we focus on when UE triggers unicast bearer establishing instead of MBMS bearer due to UE’s mobility for service continuity.
2   Discussion
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2.1   Case 1: UE is in MBSFN area but has degraded MBSFN quality
Some MBSFN holes (grey area in above figure) may be existed in some cells although in the MBSFN area due to e.g., shadow fading, in which UE cannot correctly decode PMCH channel [grey area]. So when group members cannot get good MBMS reception, these UE shall establish unicast bearer soon.

RAN1 has sent LS “R1-135919” [4] to RAN2, about 3 MBSFN measurement definitions, as below:
	· Adopt MBSFN RSRP per MBSFN area

· Adopt MBSFN RSRQ per MBSFN area

· MBSFN RSSI averaging is over only OFDM symbols carrying MBSFN RS

· Adopt an MCH BLER measurement per MCS per MBSFN area


UE receiving GCSE service should use above measurement objects to judge whether PMCH channel is degraded, then determine to trigger unicast bearer if need.
Proposal 1:
UE receiving GSCE service shall request the service via unicast if PMCH channel quality (e.g., MBSFN RSRP, MBSFN RSRQ) is lower than threshed.
2.2   Case 2: UE is at the edge of MBSFN area
At the edge of MBSFN area (light green area), when a UE camps on the MBSFN edge area cell, its MCH channel quality may be still good, but in order to avoid service interrupt after UE moving out of MBSFN area, the UE shall pre-establish unicast bearer at the MBSFN area edge cell meanwhile continue receiving and decoding MCH channel. 
In conclusion, the MBSFN area edge indicator message should be broadcasted in the MBSFN area edge cell. A UE receiving GCSE service moves into the MBSFN area edge, it is notified of moving into the cell of the MBSFN area (e.g., by SIB) then it should pre-establish unicast bearer at the edge MBSFN cell.
However, this solution has at least two drawbacks, one is that R9/R10/R11 cell cannot provide MBSFN area edge indicator, another is that UE will establish both MBMS bearer and unicast bearer which seems redundancy.

Proposal 2:
UE receiving GSCE service shall request the service via unicast if it is notified of moving into MBSFN area edge cell.

2.3   Case 3: UE is out of MBSFN area
If the legacy cell is at the edge of MBSFN area, it cannot provide MBSFN area edge indicator the UEs. When a UE receiving GCSE service moves out of MBSFN area (yellow area), it cannot pre-establish unicast bearer at the MBSFN area edge cell. However, based on MBSFN macro diversity gain (e.g., +3dB) compared to unicast transmission, it can still receive and decode MCH channel for a short time although it cannot acquire related MCCH configuration from SIB13 in current cell.

The shortest MCCH modification period is 5.12s, which means that when the UE receiving GCSE service moves out of MBSFN area, it can reuse its existing MCCH configuration parameters and continue receiving current GCSE service for a short time (e.g., hundreds of milliseconds). For keeping GSCE service continuity, the UE shall trigger unicast bearer establishing as soon as possible.

In short, when a UE receiving GCSE service does not pre-establish unicast bearer at the cell of the edge of MBSFN area, and finds itself out of MBSFN area by reading new cell’s SIB13, it should try to keep receiving and decoding MCH channel with existing MCCH configuration parameters and triggers unicast bearer establishing immediately.
Proposal 3:
When UE receiving GSCE service is notified of moving out of MBSFN area, it shall request the service via unicast meanwhile continue receiving PMCH as far as possible.
3   Conclusion

In this contribution, we provided the following proposals:
Proposal 1:
UE receiving GSCE service shall request the service via unicast if PMCH channel quality (e.g., MBSFN RSRP, MBSFN RSRQ) is lower than threshed.
Proposal 2:
UE receiving GSCE service shall request the service via unicast if it is notified of moving into MBSFN area edge cell.

Proposal 3:
When UE receiving GSCE service is notified of moving out of MBSFN area, it shall request the service via unicast meanwhile continue receiving PMCH as far as possible.
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