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1
Introduction
The WI on enhancement of NB-IoT was agreed in RAN#72 in [1], with the following objectives. 
Multicast:

· Extend Rel-13 SC-PTM to support multi-cast downlink transmission (e.g. firmware or software updates, group message delivery) for NB-IoT [RAN2 lead, RAN1, RAN4, RAN3] 

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

Non- Anchor PRB enhancements
· Support transmission of NPRACH on a non-anchor NB-IoT PRB [RAN2,RAN4] 

· Support transmission of paging on a non-anchor NB-IoT PRB [RAN2, RAN1,RAN3]
We have the next agreements in 3GPP RAN2 #95 meeting
· 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. 
In this paper, we try to identify the potential SC-PTM MTCH reception related issues in NB-IOT. 
2
Discussion
Narrowbands of NB-IOT are designed as the below figure. To receive SC-PTM service in NB-IOT, NB-IOT UE needs to know which PRB will provide MBMS for monitoring. The UE does not know which PRB UE needs to monitor to receive SC-MCCH. The UE does not know which PRB UE needs to monitor to receive a TMGI which UE is interested in.
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<Example of Narrowband (PRB)> 

Observation 1: To understand when/where an interested service is transmitted on SC-MTCH, the UE should monitor the NPDCCH of the PRB with G-RNTI mapping to TMGI.

Observation 2: eNB may need to configure more than one PRBs at a cell when one PRB is not sufficient to provide all SC-MTCH transmissions.

Observation 3: If more than one PRBs are configured for SC-MTCH transmissions at a cell, UE does not know which PRB UE needs to monitor to receive a TMGI which UE is interested in.
To identify which PRB the NB-IOT UE will monitors, eNB and UEs both know the PRB UE will monitor. RAN2 should consider one of the following solutions for SC-PTM in NB-IOT.
Proposal 1: RAN2 should consider one of the following solutions for SC-PTM in NB-IOT.

-       Option 1: SC-MCCH explicitly indicates which PRB UEs should monitor to acquire SC-MTCH for a particular G-RNTI/TMGI.
Using G-RNTI or TMGI, the eNB and UE can calculate which PRB UE will monitor. 

-       Option 2: UE selects one PRB according the following equation to acquire SC-MTCH for a particular G-RNTI/TMGI.

SC_NB=(BroadcastID) mod N_Nb

BroadcastID is G-RNTI or TMGI 

N_Nb the number of total PRBs for SC-MTCH.
The below figure shows how the NB-IOT UE will monitor PDCCH of  PRB for SC-PTM of NB-IOT on PRB.
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3
Conclusions
In this contribution, 
Observation 1: To understand when/where an interested service is transmitted on SC-MTCH, the UE should monitor the NPDCCH of the PRB with G-RNTI mapping to TMGI.

Observation 2: eNB may need to configure more than one PRBs at a cell when one PRB is not sufficient to provide all SC-MTCH transmissions.

Observation 3: If more than one PRBs are configured for SC-MTCH transmissions at a cell, UE does not know which PRB UE needs to monitor to receive a TMGI which UE is interested in.

Proposal 1: RAN2 should consider one of the following solutions for SC-PTM in NB-IOT.

-       Option 1: SC-MCCH explicitly indicates which PRB UEs should monitor to acquire SC-MTCH for a particular G-RNTI/TMGI.

-       Option 2: UE selects one PRB according the following equation to acquire SC-MTCH for a particular G-RNTI/TMGI.

SC_NB=(BroadcastID) mod N_Nb

BroadcastID is G-RNTI or TMGI 

N_Nb the number of total PRBs for SC-MTCH.
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