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1. Introduction
In RAN2#95, general aspects of multi-cast  for NB- IoT have been discussed in [1] and [2] and agreed that:
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.
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. 
SC-MCCH and SC-MTCH scheduled on anchor carrier and/or non-anchor carrier for NB-IoT needs further discussion. The mechanism of multicast on anchor carrier and/or non-anchor carrier will be discussed in the contribution.  
2. Discussion
Multicast services transmission would be discussed in the aspects of SC-MCCH scheduling information, SC-MCCH, SC-MTCH and SC-MCCH change notification. It is agreed that SIB20 (or a somewhat modified variant) is used for SC-MCCH configuration (a new SIB20-NB for NB-IoT). It is unnecessary to transmit SIB20 on non-anchor carrier since the size of SIB20 is acceptable to be transmitted on anchor carrier.
Porposal1. Scheduling information for SC-MCCH is transmitted on anchor carrier. 
In R13 SC-PTM, a notification mechanism is used to announce changes of SC-MCCH and SC-MCCH notification is sent in the same subframe with SC-MCCH, using a SC-N-RNTI. It is unnecessary to send different SC-MCCH change notification for different multicast services. 
Porposal2. SC-MCCH change notification is transmitted on one carrier only and the carrier is notified in scheduling information for SC-MCCH.
In case of multicast on non-anchor carrier, three options can be used to transmit SC-MCCH. 
Option1. SC-MCCH is transmitted on one carrier.
Option2. SC-MCCH for different multicast services is transmitted on different carriers.
Option3. SC-MCCH for the same multicast services is transmitted on different carriers.
It is obvious that option 3 introduces more signalling overhead than the other two options. The maximum number of SC-MTCHs in one cell is 1024 in R13 and each SC-MTCH information includes MBMS service TMGI and optional session ID, associated G-RNTI and scheduling information. Option2 is flexible and feasible for load balance between carriers and load balance need to be considered. In addition, if SC-MCCH change could be notified for each carrier which is used to transmit SC-MCCH, UE’s power consumption might be reduced since UE would not receive SC-MCCH on the carrier(s) on which SC-MCCH does not change.  Option1 is simple but less flexible. 
Porposal3. RAN2 discuss the maximum number of SC-MTCH would be used for NB-IoT and which option should be used for SC-MCCH transmission.
Option1. SC-MCCH is transmitted on one carrier.
Option2. SC-MCCH for different multicast services is transmitted on different carriers.
It is obvious that SC-MTCH should be transmitted on anchor carrier and/or non-anchor carrier depending on the scheduling of SC-MCCH for load balancing.
Porposal4. SC-MTCH is transmitted on any carrier(s) notified on SC-MCCH.
3. Conclusion
This contribution discusses the issues of the multicast enhancement on non-anchor carrier for NB-IoT. The following proposal is made:
Porposal1. Scheduling information for SC-MCCH would be transmitted on anchor carrier. 
Porposal2. SC-MCCH change notification is transmitted on one carrier only and the carrier is notified in scheduling information for SC-MCCH.
Porposal3. RAN2 discuss the maximum number of SC-MTCH would be used for NB-IoT and which option should be used for SC-MCCH transmission.
Option1. SC-MCCH is transmitted on one carrier.
Option2. SC-MCCH for different multicast services is transmitted on different carriers.
Porposal4. SC-MTCH is transmitted on any carriers depending on scheduling on SC-MCCH.
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