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1 Introduction
In RAN#72, a new work item on “Enhancements of NB-IoT” was agreed [1].

One major objective of this WID is extending Rel-13 SC-PTM to support multi-cast downlink transmission for NB-IoT. Firmware or software updates and group message delivery are considered as the main use case in the design of multi-cast for NB-IoT.

During the previous RAN2 meetings, there were the following agreements for coverage enhancement for SC-MTCH [2], [3]:

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

· The CE level information (e.g. repetitions) is one of the AS configurations for SC-MTCH. 
· Different multicast services may have different coverage enhancement levels, which should be configurable depending on the need for a particular coverage enhancement for that service.
· We don’t spend effort to introduce assistance from UE for SC-PTM CE level control in Rel-14.
In this contribution, the coverage enhancement for SC-MTCH in NB-IoT is further discussed.

2 Discussion
During the previous RAN2 meetings, it has been agreed that different multicast services may have different coverage enhancement levels depending on the particular coverage enhancement requirements of services. Besides, the coverage enhancement level is configured by eNB without any assisting information from UE. In this case, there are only two options for eNB to configure coverage enhancement level for a multi-cast service:
· Option 1: eNB implementation  

· Option 2: eNB configures the coverage enhancement level of a multi-cast service according to some assistance information from the core network.

For option 1, according to the existing process and architecture of Rel-13 SC-PTM, eNB doesn’t know the interest information of multi-cast service (i.e. which UEs will be interested in which multi-cast service). Besides, eNB has no coverage enhancement level information of UEs in RRC_IDLE mode either. Thus, without any assistance information, the eNB may need to use the highest coverage enhancement level (repetition number, MCS, etc.) for multi-cast transmission to guarantee the reception of UEs in bad coverage. The support of coverage enhancement for multi-cast service may require extensive use of radio resources (e.g. resources for data transmission on SC-MTCH and signalling resource on SC-MCCH) from the network. Taking a software update service of 200k octets as an example, transmission of 200k octets can take a dramatically different time in different levels (e.g. from few seconds to several hours). Thus, in option 1, multi-cast services that only require normal coverage enhancement level will also take a very long time, which will obviously cause waste of radio resources, additional latency and power consumption for UEs who are interested in these services.

Since the multi-cast services are delivered from the core network to the eNB. The network elements such as GCS AS and BM-SC may have more information about the multi-cast services (e.g. the coverage requirements of these services). Thus, option 2 is more helpful for the eNB to configure the coverage enhancement level for a multi-cast service. In SA2 LS [S2-165986], per UE enhanced coverage authorization is sent to RAN2. Similar to the per UE enhanced coverage authorization, the core network can provide some assistance information about the coverage requirements of multi-cast services, eNB can configure the coverage enhancement levels accordingly. The assistance information is used to reflect the coverage enhancement requirements of a multicast services, e.g., coverage enhancement level or a more generic coverage enhancement level indication such as ON/OFF for enhanced coverage level, etc.
Anyway, how the core network can generate the assistance information and how to send such information to eNB are out of RAN2 scope. For achieving option 2, other working groups such as SA2 and SA6 need to be involved.
Proposal 1:  RAN2 to send a LS to SA2 and/or SA6 to ask about the feasibility of the core network to provide assistance information for the eNB. 
3 Conclusion

This paper focuses on the coverage enhancement for SC-MTCH in NB-IoT. The corresponding observation and proposals are listed below. 
Proposal 1:  RAN2 to send a LS to SA2 and/or SA6 to ask about the feasibility of the core network to provide assistance information for the eNB. 
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