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Introduction
In RAN1 #87 meeting, there were agreements on multicast support for eNB-IoT as followings [1]:
Agreements:
· 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 DCI format for scheduling NPDSCH carrying SC-MCCH/SC-MTCH. Also, we discuss the notification for change of SC-MCCH for eNB-IoT.

DCI format for scheduling NPDSCH carrying SC-MCCH
In this section, we discuss the DCI format for scheduling NPDSCH carrying SC-MCCH. In this contribution, we introduce new DCI format, i.e., DCI format N3, for scheduling NPDSCH carrying SC-MCCH. In RAN1 #87 meeting, following fields and sizes are agreed in DCI format N3.
· Resource assignment: 3 bits
· Modulation and coding scheme: 4 bits
· Repetition number: 4 bits
· DCI subframe repetition number: 3 bits
Also, additional field or reserved filed could be considered in DCI format N3. Based on the size limitation of the DCI format N3 (i.e., 23 bits, which is agreed in RAN1 #87), total size of additional field and reserved field in DCI format N3 should be positive integer smaller than 10. 

Proposal 1: Following fields and sizes should be considered in the DCI format N3(for scheduling NPDSCH carrying SC-MCCH):
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Table 1. Fields and sizes for DCI format N3
	Fields
	Sizes (bits)

	Resource assignment
	3

	Modulation and coding scheme
	4

	Repetition number
	4

	DCI subframe repetition number
	3

	Additional or Reserved
	FFS (positive integer smaller than 10)



DCI format for scheduling NPDSCH carrying SC-MTCH
In this section, we discuss the DCI format for scheduling NPDSCH carrying SC-MTCH. We introduce another new DCI format, i.e., DCI format N4, for scheduling NPDSCH carrying SC-MTCH. In RAN1 #87 meeting, following fields and sizes are agreed in DCI format N4.
· Resource assignment: 3 bits
· Modulation and coding scheme: 4 bits
· Repetition number: 4 bits
· DCI subframe repetition number: 2 bits
· Scheduling delay: 3 bits
Also, additional field or reserved filed (e.g., M bit(s)) could be considered in DCI format N4. As above mentioned, based on the size limitation of the DCI format N4, total size of additional field and reserved field in DCI format N4 should be positive integer smaller than 8. 

Proposal 2: Following fields and sizes should be considered in the DCI format N4(for scheduling NPDSCH carrying SC-MTCH):
Table 2. Fields and sizes for DCI format N4
	Fields
	Sizes (bits)

	Resource assignment
	3

	Modulation and coding scheme
	4

	Repetition number
	4

	DCI subframe repetition number
	2

	Scheduling delay
	3

	Additional or Reserved
	FFS (positive integer smaller than 8)



Notification for change of SC-MCCH 
In this section, we discuss the transmission of SC-MCCH change notification for eNB-IoT. In legacy LTE system, the notification for change of SC-MCCH is transmitted by using DCI format 1C and SC-N-RNTI. Here, the LSB (i.e., 1bit) of 8 bits field in DCI format 1C is used for notification for change of SC-MCCH [2]. Naturally, the search space for DCI format 1C is common search space in legacy LTE.
In eNB-IoT system, following three cases could be considered for notification for change of SC-MCCH. As the first of all, in parallel with the legacy LTE approach, it is possible to consider how to distinguish between scheduling of SC-MCCH and change notification of SC-MCCH without increasing BD in UE side. In other words, UE could differentiate between scheduling of SC-MCCH and change notification of SC-MCCH using different RNTI values (i.e., SC-RNTI for scheduling and SC-N-RNTI for change notification). To be specific, DCI format N3 and SC-RNTI are used for scheduling for SC-MCCH and new DCI format (whose size is same as that of DCI format N3) and new RNTI (e.g., SC-N-RNTI) are used for notification for change of SC-MCCH. In this case, the search space for new DCI format (for notification for change of SC-MCCH) should be type-1 MSS. It has a disadvantage to use multiple bits fields (e.g., 8 bits) for notification for change of SC-MCCH. Also, it cannot perform simultaneously both scheduling for SC-MCCH and notification for change of SC-MCCH.
In other ways, it is possible to introduce additional field in DCI format N3 for notification for change of SC-MCCH. In this case, further DCI format are not required. As above mentioned, just 1 bit field in DCI format N3 is need since 1bit is enough to notify the change of SC-MCCH. This approach has advantage to use 1 bit additional field in DCI format N3. 
Similar, but slightly differently, it is possible to notify the change of SC-MCCH using different RNTI values without additional field in DCI format N3. Also, in this case, further DCI format are not required. To be specific, SC-RNTI could be used for scheduling for SC-MCCH and the other RNTI (e.g., SC-N-RNTI or new RNTI) could be used for notification for change of SC-MCCH. As a result, UE could differentiate between scheduling of SC-MCCH and change notification of SC-MCCH using different RNTI values. This approach has advantage to save field in DCI format N3.
It is natural to save the field in DCI format N3 in multicast transmission. In this point of view, among the above three cases, second approach and third approach are preferred to notify the change of SC-MCCH in eNB-IoT system. 

Proposal 3: Two options should be considered for notification for change of SC-MCCH
· Option 1) Additional 1 bit field in DCI format N3 is introduced for SC-MCCH change notification.
· Option 2) Different RNTI (e.g., SC-N-RNTI or new RNTI) is used for DCI format N3 to indicate SC-MCCH change notification. 

Conclusion
In this contribution we presented our view on SC-PTM service support for eNB-IoT. We make the following proposals:

Proposal 1: Following fields and sizes should be considered in the DCI format N3(for scheduling NPDSCH carrying SC-MCCH):
	Fields
	Sizes (bits)

	Resource assignment
	3

	Modulation and coding scheme
	4

	Repetition number
	4

	DCI subframe repetition number
	3

	Additional or Reserved
	FFS (positive integer smaller than 10)



Proposal 2: Following fields and sizes should be considered in the DCI format N4(for scheduling NPDSCH carrying SC-MTCH):
	Fields
	Sizes (bits)

	Resource assignment
	3

	Modulation and coding scheme
	4

	Repetition number
	4

	DCI subframe repetition number
	2

	Scheduling delay
	3

	Additional or Reserved
	FFS (positive integer smaller than 8)



Proposal 3: Two options should be considered for notification for change of SC-MCCH
· Option 1) Additional 1 bit field in DCI format N3 is introduced for SC-MCCH change notification.
· Option 2) Different RNTI (e.g., SC-N-RNTI or new RNTI) is used for DCI format N3 to indicate SC-MCCH change notification. 
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