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1 Introduction
In RAN1 #87 meeting, the following agreements were made [1] for multicast for NB-IoT.
· UE monitoring of blind decoding candidates of Type1-MSS (SC-MCCH) is the same as the UE monitoring behaviour of Type1-CSS: 

· UE monitoring of blind decoding candidates of Type2-MSS (SC-MTCH) is the same as the UE monitoring behaviour of Type2-CSS :

· At least the following fields are introduced in DCI formats for scheduling NPDSCH carrying SC-MCCH/SC-MTCH:

· Resource assignment: 3 bits, indicate ISF value and reuse the mapping from ISF to NSF.

· Modulation and coding scheme: 4 bits, indicate IMCS  value and use the Rel-14 mapping from IMCS to modulation scheme and TBS.

· Repetition number: 4 bits, Indicate Irep value and reuse the mapping from Irep to number of repetitions.

· DCI subframe repetition number: 3 bits for Type-1 MSS and 2 bits for Type2-MSS

· Scheduling delay field is not introduced in DCI format for scheduling SC-MCCH

· Introduce scheduling delay field in DCI format for scheduling SC-MTCH

· 3 bits field {0, 4, 8, 12, 16, 32, 64, 128} not conditional on Rmax

· The size of the DCI formats is no more than 23 bits

· There can be reserved bits
In this contribution, we discuss the remaining issues on multicast support for NB-IoT.
2 Remaining issues on multicast support for NB-IoT
2.1 Remaining issues on SC-MCCH transmission
As agreed in RAN1 #87 meeting, scheduling delay field is not introduced in DCI format for scheduling SC-MCCH. Start of NPDSCH transmission carrying SC-MCCH will be in the first valid subframe 4 ms after the end of the associated NPDCCH.
In addition, it is agreed in RAN2 #96 meeting [2] that “Use 1 bit in the DCI in PDCCH for SC-MCCH scheduling to indicate change notification of SC-SCCH, and SC-RNTI is used”.  Besides the fields agreed in RAN1 #87 meeting, 1-bit ‘Change notification of SC-MCCH’ field is needed in DCI format for scheduling SC-MCCH. As shown in Table 1, the total number of information bits in DCI format for SC-MCCH scheduling is 15 bits.

Table 1  DCI format for scheduling SC-MCCH for NB-IoT
	Field
	Size (bits)

	Resource assignment
	3

	MCS
	4

	Repetition number
	4

	DCI subframe repetition number
	3

	Change notification of SC-MCCH
	1

	Total 
	15


Proposal 1: Start of NPDSCH transmission carrying SC-MCCH will be in the first valid subframe 4 ms after the end of the associated NPDCCH.
2.2 Remaining issues on DCI format for scheduling SC-MTCH
For DCI format for scheduling SC-MTCH, besides the fields agreed in RAN1 #87 meeting, two more bits are required for higher layer indication as agreed in RAN2 #96 meeting [2] that “ 
· Use 1 bit in DCI in PDCCH for SC-MTCH scheduling to indicate whether the configuration of the SC-MTCH will be changed in next MP.
· Use 1 additional bit in DCI in PDCCH for SC-MTCH scheduling to indicate whether the new services are due to start in next MP. For the UE who has on-going service and is interested in detection of other new session starts.”. 
As shown in Table 2, including 2-bit ‘Indication from higher layer’ field, the total number of information bits in DCI format for SC-MCCH scheduling is 18 bits which is less than 23 bits as required.

Table 2  DCI format for scheduling SC-MTCH for NB-IoT
	Field
	Size (bits)

	Resource assignment
	3

	MCS
	4

	Repetition number
	4

	DCI subframe repetition number
	2

	Scheduling delay
	3

	Indication from higher layer
	2

	Total 
	18


Proposal 2: 2-bit ‘Indication from higher layer’ field is used to indicate higher layer information in DCI format for SC-MTCH scheduling.
2.3 Reliability of SC-MTCH transmission
One of the main motivation of supporting SC-PTM in NB-IoT is firmware/software upgrading and group message delivery which requires high reliability. Multiple transmissions of each SC-MTCH can be considered to improve the reliability. 
As discussed in [3], to improve SC-MTCH transmission reliability, a TB (Transport Block) can be scheduled multiple times within a period of time interval which is called multiple-transmission period (MTP). As exampled in Figure 1, a TB is scheduled 3 times within a MTP and MTP-level repetition is also configured to further achieve time diversity gain and provide more opportunities to receive a TB for UE that missed a MTP/transmission of a TB, e.g., due to receiving paging.
Based on the definition of MTP, if an NB-IoT UE has successfully decoded a TB, the UE can omit the blind decoding of NPDCCH in the corresponding MTP(s). It is beneficial for the UE power saving.
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Figure 1 Multiple transmissions of a TB within MTP
Observation 1: If multiple transmissions for SC-MTCH are supported, definition of MTP for a TB is beneficial for power saving of NB-IoT UEs.
Proposal 3: Multiple transmissions of each SC-MTCH can be considered to improve the reliability. 
3 Conclusions

In this contribution, we have discussed the detailed DCI design on multicast support for MTC. We make the following proposals:
Observation 1: If multiple transmissions for SC-MTCH are supported, definition of MTP for a TB is beneficial for power saving of NB-IoT UEs.

Proposal 1: Start of NPDSCH transmission carrying SC-MCCH will be in the first valid subframe 4 ms after the end of the associated NPDCCH.
Proposal 2: 2-bit ‘Indication from higher layer’ field is used to indicate higher layer information in DCI format for SC-MTCH scheduling.
Proposal 3: Multiple transmissions of each SC-MTCH can be considered to improve the reliability. 
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