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1 Introduction
SC-PTM is supported by NB-IoT [1]. In previous RAN1 and RAN 2 meeting, the following agreements are made.
In RAN1 #86, 
Agreement:
· SC-PTM in NB-IoT is supported at least in RRC_IDLE mode. FFS RRC CONNECTED mode.
· In RRC IDLE mode, priority between SC-PTM and the following needs to be decided at least for:
· SC-PTM and paging, if there is a collision issue
· SC-PTM and a random access procedure (e.g. for unicast BSR), if there is a collision issue
· If RRC_CONNECTED mode is supported, priority between SC-PTM and the following needs to be decided at least for:
· SC-PTM and unicast, if there is a collision issue
In RAN 2 #95, 

· 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.
· 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 contribution, we analyze the enhancement of Rel-13 SC-PTM to support coverage enhancement, including narrowband operation, and support of NPDCCH. 
2 SC-MCCH Transmission 

RAN 2 already agreed that SC-MTCH is scheduled by NPDCCH. However, it still open how to transmit SC-MCCH. Considering the change of SC-MCCH is not frequent and the flexibility is not that important, the time/frequency resource, TBS can be configured in SIB 20 with other SC-MCCH configuration. UE can acquire SC-MCCH with same way as acquiring SIBs. 

In addition, UE only need to decode SC-MCCH for certain events, e.g., 
1>
if the procedure is triggered by an SC-MCCH information change notification:
1>
if the UE enters a cell broadcasting SystemInformationBlockType20:
1>
if the UE is receiving an MBMS service via an SC-MRB:
NB-IoT UE only needs to support SC-PTM in Idle mode, it is reasonable to indicate SC-MCCH information change notification in paging or in DCI for paging. In addition, it can avoid collision between SC-MCCH and paging. If an SC-MCCH information change notification is received by a UE interested in SC-MCCH, UE acquires SC-MCCH in next transmission. 
Proposal: #1: Time/frequency allocation and TBS of NPDSCH for SC-MCCH is configured in SIB 20.  TBS table for SIB is used. 
Proposal #2: Introduce a signaling in paging and paging DCI for SC-MCCH information change notification. If an SC-MCCH information change notification is received by a UE interested in SC-MCCH, UE acquires SC-MCCH in next transmission with high priority.
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Figure 1 Proposed procedure for SC-PTM for NB-IoT
3 Search space for SC-MTCH
It is agreed that SC-MTCH is scheduled by NPDCCH in RAN 2 #95. A cell-specific and SC-MTCH-session-specific Rmax and G can be configured by eNB. CSS Type 1 can be used for SC-MTCH considering SC-MTCH is a broadcasting channel and targeting to the worse coverage UE interested in this session in the cell. 
Proposal #3: Introduce new cell-specific and SC-MTCH-session-specific Rmax and G with CSS Type 1. 
4 Collision handling 
As we discussed previously, UE only needs to decode SC-MCCH for certain events. SC-MCCH shall have high priority when the trigger events happens. Since SC-PTM only supported in Idle mode, the potential collision is between:
1) NPDCCH for Paging and NPDCCH for SC-MTCH
2) NPDCCH for SC-MTCH and RACH procedure. 
3) SIB and SC-MTCH
If UE starts RACH procedure, RACH procedure shall has the high priority. If system information change notification is received or timer expire, SIB has high priority. 
Since SC-MTCH is used for different purpose, e.g., firmware/software upgrade, or some other broadcasting traffic. The priority may be different for different applications. Therefore, the priority is better to be configured by higher layer, e.g., by application layer. On the other hand, it is also beneficial eNB can change the priority, for example, to choose a proper periodicity for a SC-PTM session.   
Proposal #4: RACH procedure and SIB acquiring trigged by an event has high priority than monitoring NPDCCH for SC-MTCH.
Proposal #5: The priority between SC-MTCH and paging indicates by a higher layer configuration. Send RAN 2 an LS to suggest RAN 2 introduce the priority indicator. 

5 Conclusion

In this paper, we discussed SC-PTM for NB-IoT. We proposed that: 
Proposal: #1: Time/frequency allocation and TBS of NPDSCH for SC-MCCH is configured in SIB 20.  TBS table for SIB is used. 

Proposal #2: Introduce a signaling in paging and paging DCI for SC-MCCH information change notification. If an SC-MCCH information change notification is received by a UE interested in SC-MCCH, UE acquires SC-MCCH in next transmission with high priority.
Proposal #3: Introduce new cell-specific and SC-MTCH-session-specific Rmax and G with CSS Type 1. 
Proposal #4: RACH procedure and SIB acquiring trigged by an event has high priority than monitoring NPDCCH for SC-MTCH.

Proposal #5: The priority between SC-MTCH and paging indicates by a higher layer configuration. Send RAN 2 an LS to suggest RAN 2 introduce the priority indicator. 
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