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1. Introduction
In RAN2#60 it was agreed that 3 scenarios should be the prioritized for MBMS transmission: 

1) Multi-cell (MBSFN) transmission on a dedicated frequency layer

2) Multi-cell (MBSFN) transmission on a shared frequency layer

3) Single-cell (SC-PTM) transmission on a shared frequency layer、
The contribution will discuss the UE behaviors when the UE moves to SC-PTM cells. 
2. Discussion

When the UE receiving MBMS services moves among cells where the services are ongoing with multi-cell (MBSFN) transmission mode on either dedicated frequency layer, the UE can receive the MBMS services continuously without interrupting the ongoing services. During the moving process, the UE would not need to notify the network or request the transmission of the services because it was decided that dynamic SFN is not supported in the first LTE release. 

In [1] it is proposed that service continuity from MBSFN to SC-PTM should have the highest operator priority in spite of that the source cell (MBSFN) is dedicated MBMS cell or shared MBMS cell. MBMS service continuity between the SC-PTM cells carried on the same frequency would have lower priority. In all the above cases, what should be considered are the service continuity to SC-PTM cells. Several contributions have been proposed on service continuity to SC-PTM cells [2] 

 REF _Ref187055380 \r \h 
[3] . 

For SC-PTM MBMS transmission the uplink feedback is not always helpful for the scheduling of the downlink MBMS service. When the number of UEs receiving the service exceeds some thresholds [4] 

 REF _Ref177983754 \r \h 
[5] , the feedback may not be beneficial anymore. So in E-UTRAN there may be two kinds of SC-PTM transmission mode: one is SC-PTM with feedback and the other is without feedback. When the UE receiving MBMS services in the source cell either by MBSFN mode or by SC-PTM mode moves to a cell where interested services are ongoing in SC-PTM mode, the service in the target cell may be transmitted in SC-PTM with or without feedback. The UE can acquire the transmission mode information from the MCCH in the target cell or HO command when UE was in RRC_CONNECTED.

1) Service is available but not transmitted in the target cell

When the UE knows that the service is available but not transmitted in the target cell either from the HO command or from the MCCH in the target cell, the UE would initiate a request to the NW asking for the transmission of the service. Another means is that when UE hands over to the target cell the source eNB informs the target eNB and the target eNB prepares the service in advance.

2) Ongoing service transmitted in SC-PTM mode without feedback

When the ongoing service in the target cell is transmitted in SC-PTM without feedback, the UE can receive the service continuously. The transmission mode of cells where MBMS services are transmitted without feedback would be configured as static or dynamic. If transmission mode in the target cell is fixed as SC-PTM without feedback, the UE needs not to inform the NW about its arrival and joining of the reception of the service. If the transmission mode in the target cell can be adjusted dynamically, the UE needs not to inform the NW immediately either. It would just receive the service and wait for the occasion of counting/recounting to send the counting response to the eNB to inform the joining of the reception of the service. The eNB can adjust the transmission mode according to the counting number of the UEs receiving the service.

3) Ongoing service transmitted in SC-PTM mode with feedback

When the ongoing service in the target cell is transmitted in SC-PTM with feedback, the UE will receive the PDCCH to know the scheduling information of the service. The UE may receive the service with the stated transmit format in the PDCCH correctly or not. However, in spite of that it can be received correctly or not, the UE should tell the eNB immediately that it will join the reception of the MBMS service to help the eNB to adjust the transmit format or transmit mode accordingly. For SC-PTM mode with feedback, the CQI information and ACK/NACK signal need to feed back to the eNB too. So it would require the UE to establish the uplink connection by sending the request at its early RACH occasions. The UE would also send the indication information to the eNB whether it can receive the service correctly under the current transmission mode and transmit format.

When the eNB receives the service request from the UE, it will judge whether the SC-PTM mode with feedback is appropriate for the transmission of the service. If it is not appropriate, it will change the transmission mode to SC-PTM without feedback. If the SC-PTM mode with feedback is still right for the MBMS service transmission, the eNB then judges whether the current transmit format is appropriate for the new joined UE from the indication in the request from the UE. If the UE cannot receive the service correctly, the eNB can adjust the transmit format to a more robust MCS level. To guarantee all the UEs can receive the service correctly, the transmit format can use the most robust one at first. The eNB should also allocate the ACK/NACK channel and CQI feedback channel to the new jointed UE. The transmit format can then be adjusted according to the ACK/NACK and CQI feedback from the UEs.

3. Conclusions 

UE behaviours when moving to SC-PTM cells are discussed in this contribution. It is proposed to discuss the contribution and capture the agreed parts into corresponding E-UTRAN specifications.
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