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Introduction
In the RAN #72 meeting, a proposed WID [1] titled “Enhancements of NB-IoT” was approved. The objective of this WI includes:
Multicast
 - Extend Rel-13 SC-PTM to support multi-cast downlink transmission (e.g. firmware or software updates, group message delivery) for NB-IoT
Introduction of necessary enhancements to support narrowband operation, e.g. support of NPDCCH, and 	coverage enhancement, e.g. repetitions

In this contribution, we propose solutions to support multicast downlink transmission for NB-IoT. .

Discussion
In Release 13, idle mode mobility for NB-IoT UE was discussed. As a result, NB-IoT supports ranking based cell reselection without consideration about frequency priority. In the current specification, if the UE is capable of SC-PTM reception is interested to receive an MBMS service and can only receive this MBMS service while camping on a frequency on which it is provided, the UE may consider that frequency to be the highest priority during the MBMS session. Since idle UE in NB-IoT only perform ranking based cell reselection, NB-IoT UE may not go to the MBMS frequency.

Observation 1: Idle UE in NB-IOT only perform cell reselection based on ranking, so that may not go to the MBMS frequency.

In order to support multicast downlink transmission for NB-IoT, we propose three alternatives as follows in proposal 1. With the purpose of increasing the possibility to reselect a SC-PTM cell, option 1 can be applied. Option 2 can be considered for reselecting a SC-PTM cell with good signal strength (above a given threshold). Option 3 can be considered for reselecting a suitable SC-PTM cell.

Proposal 1: RAN2 should consider one of the following solutions for cell reselection:
	Option 1: If UE is interested to receive MBMS, UE in CE adds an offset to SC-PTM cells in ranking based cell 	reselection
	Option 2: If UE is interested to receive MBMS, UE performs ranking based cell reselection only with (if 	available) SC-PTM cells which of qualities are above a threshold (if suitable).
	Option 3: If UE is interested to receive MBMS, UE performs ranking based cell reselection only with (if 	available) SC-PTM cells which are suitable (i.e. according to suitability check).

In the current specification, if a UE in RRC_CONNECTED is receiving or is interested to receive MBMS service, the UE needs to inform eNB MBMS Interest Indication (MII). Release 13, NB-IoT does not support connected mode mobility (e.g. handover). It is unclear whether network controlled mobility (e.g. handover) will be support in Release 14 NB-IoT. If network controlled mobility (e.g. handover) is supported in Release 14 NB-IoT, connected UE in NB-IoT should send MII to eNB in order to support MBMS service. If UE centric mobility with cell reselection is supported in Rel-14, connected UE in NB-IOT should perform one of the options above in cell reselection.

Observation 2: Connected UE in LTE sends MBMS Interest Indication (MII) to eNB in order to trigger handover to the frequency where an interested service is broadcast.

Observation 3: It is unclear whether eNB controlled mobility will be supported in Rel-14 NB-IOT.

Proposal 2: If eNB controlled mobility is supported in Rel-14 NB-IOT, connected UE in NB-IOT should send MII to eNB.

Proposal 3: If UE centric mobility with cell reselection is supported in Rel-14, connected UE in NB-IOT should perform one of the options above in cell reselection.

Conclusion
Observation 1: Idle UE in NB-IOT only perform cell reselection based on ranking, so that may not go to the MBMS frequency.

Proposal 1: RAN2 should consider one of the following solutions for cell reselection:
	Option 1: If UE is interested to receive MBMS, UE in CE adds an offset to SC-PTM cells in ranking based cell 	reselection
	Option 2: If UE is interested to receive MBMS, UE performs ranking based cell reselection only with (if 	available) SC-PTM cells which of qualities are above a threshold (if suitable).
	Option 3: If UE is interested to receive MBMS, UE performs ranking based cell reselection only with (if 	available) SC-PTM cells which are suitable (i.e. according to suitability check).

Observation 2: Connected UE in LTE sends MII to eNB in order to trigger handover to the frequency where an interested service is broadcast.

Observation 3: It is unclear whether eNB controlled mobility will be supported in Rel-14 NB-IOT.

Proposal 2: If eNB controlled mobility is supported in Rel-14 NB-IOT, connected UE in NB-IOT should send MII to eNB.

Proposal 3: If UE centric mobility with cell reselection is supported in Rel-14, connected UE in NB-IOT should perform one of the options above in cell reselection.
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