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1 Introduction
At 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 deliver are considered as the main use case in the design of multi-cast for NB-IoT.

During the last RAN2#95 meeting, the following agreement was agreed for multi-cast in NB-IoT [2]:

· Service continuity of multi-cast should be supported as in Rel-13 for Idle mode for NB-IoT and MTC.

In this contribution, the cell reselection issues related to multi-cast in NB-IoT are discussed.

2 Discussion
In Rel-13 SC-PTM, before the multi-cast service is started, a User Service Description (USD) needs to be sent to UEs from the network [3]. Some information related to the forthcoming multi-cast service is included in USD, such as TMGI, service area information, the start time and the end time, etc. The SIB15 which contains the MBMS SAI of the current and/or neighbouring carrier frequencies is broadcasted by the eNB. According to the information indicated by USD and SIB15, the UEs can choose a particular frequency which has their interested MBMS services to listen to. In order to guarantee UEs can receive the multi-cast service in proper frequency, SIB15 needs to be supported in NB-IoT also.
Proposal 1:  SIB15 is supported for multi-cast in NB-IoT (a new SIB15-NB for NB-IoT).
In Rel-13 SC-PTM, during the cell reselection procedure, UEs can search the frequency which has their interested MBMS service with a higher priority according to the information in SIB15. However, in NB-IoT, only ranking based cell reselection is supported, and there is no priority during cell reselection. Thus, during the cell reselection procedure for NB-IoT UEs, an offset can be added to the frequencies which carry the interested multi-cast services. In this case, the probability for these UEs to reselect a cell supports their interested multi-cast services is increased. This offset for multi-cast frequency can be broadcasted by SIB15. To save the signalling overhead of system information, the offset can be common for all MBMS frequencies. 
Proposal 2:  A common offset for all MBMS frequencies is broadcasted in SIB15 to increase the probability for a UE to search the frequency supports its interested multi-cast service first. 
The neighbouring cell information related to the ongoing multi-cast services in the current cell is transmitted in SC-MCCH in Rel-13 SC-PTM to support service continuity. According to the neighbouring cell information, after reselecting a new cell, a UE can make a decision whether continuing to receive multi-cast or establishing a unicast for receiving interested service as soon as possible without acquiring SIB20. To support service continuity, it is proposed that the neighbouring cell information in SC-MCCH should be supported for multi-cast in NB-IoT. 
Proposal 3:  The neighbouring cell information in legacy SC-MCCH is reused to support service continuity for multi-cast in NB-IoT.
Similar to the proposed offset in proposal 2, a common offset for all SC-PTM cells can be indicated by SC-MCCH. During the cell reselection procedure, a UE can add this offset to the neighbouring cells which supports the receiving multi-cast service in the current cell. In this way, the probability for a UE who is receiving multi-cast to reselect a SC-PTM cell can be increased.
Proposal 4:  A common offset for all neighbouring cells is contained in SC-MCCH to increase the probability for UEs who are receiving multi-cast service to reselect a SC-PTM cell.
3 Conclusion

This paper focus on the cell reselection related to multi-cast in NB-IoT. The corresponding proposals are listed below. 
Proposal 5:  SIB15 is supported for multi-cast in NB-IoT (a new SIB15-NB for NB-IoT).

Proposal 6:  A common offset for all MBMS frequencies is broadcasted in SIB15 to increase the probability for a UE to search the frequency supports its interested multi-cast service first. 
Proposal 7:  The neighbouring cell information in legacy SC-MCCH is reused to support service continuity for multi-cast in NB-IoT.
Proposal 8:  A common offset for all neighbouring cells is contained in SC-MCCH to increase the probability for UEs who are receiving multi-cast service to reselect a SC-PTM cell.
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