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1 Introduction

In the approved Rel-14 work item (WI) on “Further enhanced MTC for LTE” [1] one of the WI objectives is the following:

· Extend Rel-13 SC-PTM to support multicast downlink transmission (e.g. firmware or software updates, group message delivery)

· Introduction of necessary enhancements to support narrowband operation, e.g. support of MPDCCH, and coverage enhancement, e.g. repetitions

A general discussion of SC-PTM can be found in [2]. In RAN2#95 meeting, regarding multicast, the following is agreed:

· 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.
· RAN2 assumes that the legacy SC-MTCH mechanism in which the SC-MTCH is scheduled by PDCCH is reused for multi-cast in NB-IoT and MTC to achieve flexible scheduling.

· RAN2 assumes that repetition for SC-MTCH transmission will be introduced for multi-cast in NB-IoT and MTC.

· UM mode is to be used for SC-PTM in NB-IoT and MTC.

· To use SIB20 (or a somewhat modified variant) for SC-MCCH configuration (a new SIB20-NB for NB-IoT). 
· Both SC-MCCH and SC-MTCH can maybe be scheduled on anchor carrier and/or non-anchor carrier for NB-IoT.

· SC-MCCH and SC-MTCH can maybe be scheduled on different carriers for NB-IoT and for MTC (narrowband for MTC). Need to consider e.g. MCCH modification and e.g. frequency hopping for MTC. 
From the above agreement we can see that at least the reception of multi-cast in RRC_IDLE mode is required for BL/CE (MTC) UEs.  Therefore, in this contribution we discuss collision handling aspects for BL/CE UEs.
2 SC-PTM and paging
For BL/CE UEs, paging can be done on different narrowbands with equal weights based on UE_ID. At the same time, the multicast is likely also having flexible bandwidth and operates in different narrowbands. Therefore, the UEs that are interested in multicast service can be paged on any of the narrowbands that have been configured as paging narrowbands in the cell. In our opinion, paging should be prioritized. This is because when a UE is paged, it means the network needs to reach the UE for a reason. Moreover, when there is a system information change, the UE also needs to be aware of that. Therefore, we propose that 

Proposal 1 Paging is prioritized over multicast service. 

3 SC-PTM and random access procedure
For the half-duplex UEs, when there is UL traffic these UEs cannot listen to the DL at the same time. In this case, we need to consider the case where data arrives at the UE buffer and the UE needs to send uplink data to the network. When a UE listens to a multicast service, it implies the application layer at the UE is aware of the situation. Therefore, the application layer at the UE should decide whether to prioritize to send the uplink data or listen to the multicast. For high priority data, e.g., alarm types of report or voice, it is very likely the application layer should prioritise the high priority data. On the other hand, for delay tolerant services, e.g., metering or sensor data reports, the application layer can have more flexibility to decide when to send them. Since the multicast is scheduled, there might also be a possibility that the UE can finish its scheduled periodic reporting before the multicast starts.
For the full-duplex UEs, the UEs can listen to the DL when there is an UL traffic. Therefore, for these UEs, it may at least in some configurations be possible to simultaneously handle multicast transmission and other traffic. However, it can still be up to the UE implementation whether it would prefer to listen to the multicast service while have the UL at the same time or vice versa.
Proposal 2 Prioritization between multicast and UL data transmission including random access is up to UE implementation. 
4 SC-PTM and RRC_CONNECTED mode

It is expected that the necessary enhancements of SC-PTM in order to support narrowband operation and coverage enhancement not only in idle mode but also in connected mode would require a relatively large effort and it is therefore proposed to prioritize multicast support in idle mode and down-prioritize multicast support in connected mode in this release. A similar agreement has already been made for NB-IoT.
Proposal 3 Reception of multicast in RRC_CONNECTED mode is not required for BL/CE UEs.
5 Conclusions

From the discussions, we have the following proposals. 

Proposal 4 Paging is prioritized over multicast service. 
Proposal 5 Prioritization between multicast and UL data transmission including random access is up to UE implementation. 

Proposal 6 Reception of multicast in RRC_CONNECTED mode is not required for BL/CE UEs.
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