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1
Introduction
In last RAN#95 meeting, the following agreements have been reached for SC-PTM for FeMTC and NB-IoT: 

	· The Rel-13 SC-PTM architecture is assumed for multi-cast design for NB-IoT and MTC.

· Reception of multi-cast in RRC_IDLE mode is required by both NB-IoT and MTC.
· Reception of multi-cast in RRC_CONNECTED mode is not required for NB-IoT and FFS for MTC. 
· Service continuity of multi-cast should be supported as in Rel-13 for Idle mode for NB-IoT and MTC.


Reception of SC-PTM in RRC_IDLE mode is supported at least for FeMTC, and reception of SC-PTM in RRC_CONNECTED mode is still FFS. In this contribution, the necessity of supporting SC-PTM reception in RRC_CONNECTED mode will be analyzed in details. 
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Discussion
In Rel-13, SC-PTM services can be received by both UEs in RRC_CONNECTED mode and UEs in RRC_IDLE mode. However, as analyzed in [1][2][3], for eMTC UEs, it is difficult for low complexity UEs in RRC_CONNECTED to receive multiple physical channels simultaneously. If the eMTC UE becomes interested in MBMS services, the UE shall switch to RRC_IDLE mode. Thus, some impacts need to be taken into account: 
· The interruption of Unicast reception/ transmission: If a UE performing unicast reception/ transmission becomes interested in MBMS services and prioritizes the MBMS reception, the UE has to trigger RRC connection release and switch to RRC_IDLE to receive MBMS via SC-PTM. After the reception of MBMS service, the UE shall re-connect to the eNB for unicast reception/ transmission. Obviously, the unicast traffic has to be interrupted during the MBMS service reception and it would take additional signaling for connection release/ resumption. Both spectral efficiency and power efficiency will decrease.
· Latency and multicast interruption: If the UE receiving MBMS service via SC-PTM, it is expected for the UE to report its location on time when the UE moves from a cell to another cell. However, if the UE does not support receiving MBMS service in RRC_CONNECTED mode, when the UE changes its location, the UE has to enter into RRC_CONNECTED mode to perform location report. Then the reception of MBMS service will be interrupted which will obviously extend the time for MBMS reception. Besides, during the interruption, some MBMS data will be lost.
· Signaling overhead due to low reliability: as motivated in the WI [4], the introduction of SC-PTM for FeMTC is partially targeting the services (e.g. firmware/ software update), which require high reliability in transmission and reception. If the reception of MBMS service in RRC_CONNECTED mode is not supported, large number of UEs will trigger connection establishment to recovery only a little data when the MBMS service is over. Thus, the signaling overhead will increase significantly and the congestion in network side will be incurred. 
In a summary, whether the reception of MBMS service in RRC_CONNECTED mode is supported or not, the above impacts should be taken into considering.
Observation: the impacts (e.g., interruption of unicast reception/ transmission, latency, signaling overhead etc.) of not supporting multicast reception in RRC_CONNNECTED mode needs to be take into account for FeMTC.

On the other hand, even though the simultaneous reception of unicast and multi-cast is not supported for the eMTC UEs, the time division mechanism could be considered here. For a UE in RRC_CONNECTED mode, to ensure that the UE can receive multicast and unicast, eNB should avoid the overlapping of the configured multicast and unicast. From the perspective of physical layer design, the UE can monitor CSS for multicast and USS at different occasions. Then the UE in RRC_CONNECTED mode does not need to switch to RRC_IDLE mode for multi-cast reception. Then the problems mentioned above can be handled very well.
Therefore, based on the Observation and the benefits analyzed above, we propose to support multi-cast reception in RRC_CONNECTED mode for FeMTC. 
Proposal: Support multi-cast reception in RRC_CONNECTED mode for FeMTC.
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Conclusion
In this contribution, we observe and propose that 
Observation: the impacts (e.g., interruption of unicast reception/ transmission, latency, signaling overhead etc.) of not supporting multicast reception in RRC_CONNNECTED mode needs to be take into account for FeMTC.

Proposal: Support multi-cast reception in RRC_CONNECTED mode for FeMTC.
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