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1 Introduction
In RAN1 #87 meeting, the following agreements were made [1] for multicast for MTC.
· MPDCCH search space configuration for SC-MCCH consists of {narrowband, Rmax, G}.

· MPDCCH search space configuration for SC-MTCH consists of {narrowband, Rmax, G}.

· For the MPDCCH search space scheduling SC-MCCH, UE monitoring of blind decoding candidates is reused from Type1-CSS.

· For the MPDCCH search space scheduling SC-MTCH, UE monitoring of blind decoding candidates is reused from Type2-CSS.
· DCIs for scheduling SC-MCCH is based on DCI format 6-2 with at least the following fields:

· Resource assignment
· Number of PDSCH repetitions
· MCS
· Number of MPDCCH repetitions
· DCIs for scheduling SC-MTCH include at least the following fields:

· Frequency-hopping flag
· Resource assignment
· Number of PDSCH repetitions
· MCS
· Number of MPDCCH repetitions
· The sizes of the DCI fields are FFS.

· Other DCI fields than the ones listed above are not precluded.

· PDSCH carrying SC-MCCH supports up to 1000 bits TBS and up to 6 PRBs channel bandwidth.

· PDSCH carrying SC-MTCH is configurable in SC-MCCH, and supports up to [4008] bits TBS and [24 or 25] PRBs channel bandwidth.

· For MPDCCH scheduling SC-MCCH or SC-MTCH, the frequency hopping and its configuration follow the Rel-13 eMTC design.

· For PDSCH carrying SC-MCCH or SC-MTCH, the frequency hopping and its configuration follow the Rel-13 eMTC design.

· The frequency hopping activation (ON/OFF) for MPDCCH/PDSCH for SC-MCCH is configured by a new 1-bit parameter.

· The frequency hopping activation (ON/OFF) for MPDCCH/PDSCH for SC-MTCH is configured by a new 1-bit parameter per SC-MTCH.

· Coverage enhancement related settings (CE mode A / CE mode B) for MPDCCH/PDSCH for SC-MCCH are configured by a new 1-bit parameter.

· Coverage enhancement related settings (CE mode A / CE mode B) for MPDCCH/PDSCH for SC-MTCH is configured by a new 1-bit parameter per SC-MTCH.

In this contribution, we discuss the remaining issues on multicast support for MTC.
2 Detailed DCI format design on multicast support for MTC
2.1 DCI format for scheduling SC-MCCH
As agreed in RAN1 #87 meeting, DCIs for scheduling SC-MCCH is based on DCI format 6-2. 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”. The detailed DCI format design for SC-MCCH scheduling is shown in Table 1.
Table 1  DCI format for scheduling SC-MCCH
	Field
	Size (bits)

	Resource assignment
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	MCS
	4

	Number of PDSCH repetitions
	3

	Number of MPDCCH repetitions
	2

	Change notification of SC-MCCH
	1


Proposal 1: DCI format in Table 1 is used for SC-MCCH scheduling.

Regarding the agreement “Coverage enhancement related settings (CE mode A / CE mode B) for MPDCCH/PDSCH for SC-MCCH are configured by a new 1-bit parameter”, since the number of MPDCCH/PDSCH repetitions for SC-MCCH is regardless of coverage enhanced mode, coverage enhancement related settings for MPDCCH/PDSCH for SC-MCCH only include frequency hopping interval in CE mode A/CE mode B. If the new 1–bit parameter indicates coverage enhancement related settings is CE mode A, use Ych = ‘Downlink frequency hopping interval in CE mode A’ for MPDCCH/PDSCH for SC-MCCH, otherwise, use Ych = ‘Downlink frequency hopping interval in CE mode B.’

Proposal 2: Coverage enhancement related settings for MPDCCH/PDSCH for SC-MCCH only include setting of frequency hopping interval.
· If the new 1-bit parameter indicates coverage enhancement is in CE mode A, Ych = ‘Downlink frequency hopping interval in CE mode A’ is used for MPDCCH/PDSCH for SC-MCCH, otherwise, Ych = ‘Downlink frequency hopping interval in CE mode B’ is used.
2.2 DCI format for scheduling SC-MTCH
MPDCCH search space scheduling SC-MTCH is based on Type-2 CSS. Considering that DCIs transmitted in Type-2 CSS and the corresponding scheduled RAR distinguish the CE mode, DCIs for scheduling SC-MTCH should also distinguish CE mode A or CE mode B. For DCI format scheduling SC-MTCH, 4-bit MCS field is used for PDSCH configured with larger maximum channel bandwidth. ‘Number of PDSCH repetitions’ and ‘Number of MPDCCH repetitions’ can reuse the length in DCI format 6-1A/6-1B. ‘Resource assignment’ filed is different for different maximum PDSCH channel bandwidth. As for indication from higher layer, 2-bit is required in DCI 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.”
The detailed DCI format design for SC-MTCH scheduling is shown in Table 2.
Table 2 DCI format for scheduling SC-MTCH
	Field
	Mode A
	Mode B

	Frequency-hopping flag
	1
	-

	Resource assignment
	maximum 1.4 MHz PDSCH channel bandwidth
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	maximum 5 MHz PDSCH channel bandwidth
	9 (for 5 MHz system bandwidth)

11 (for 10 MHz system bandwidth)
12 (for 15/20 MHz system bandwidth) 
	3 (for 5 MHz system bandwidth)

4 (for 10 MHz system bandwidth)
5 (for 15/20 MHz system bandwidth)

	MCS
	4
	4

	Number of PDSCH repetitions
	2
	3

	Number of MPDCCH repetitions
	2
	2

	Indication from higher layer
	2
	2


Proposal 3: DCI format in Table 2 is used for SC-MTCH scheduling.
Regarding the agreement “Coverage enhancement related settings (CE mode A / CE mode B) for MPDCCH/PDSCH for SC-MTCH is configured by a new 1-bit parameter per SC-MTCH”, coverage enhancement related settings for MPDCCH/PDSCH for SC-MTCH include ‘Number of PDSCH repetitions’, ‘Resource assignment’ and ‘frequency hopping interval’ in CE mode A/CE mode B. 

Proposal 4: Coverage enhancement related settings (CE mode A / CE mode B) for MPDCCH/PDSCH for SC-MTCH include ‘Number of PDSCH repetitions’, ‘Resource assignment’ and ‘frequency hopping interval’ in CE mode A / CE mode B. 
3 Conclusions

In this contribution, we have discussed the detailed DCI design on multicast support for MTC. We make the following proposals:

Proposal 1: DCI format in Table 1 is used for SC-MCCH scheduling.

Proposal 2: Coverage enhancement related settings for MPDCCH/PDSCH for SC-MCCH only include setting of frequency hopping interval.

· If the new 1-bit parameter indicates coverage enhancement is in CE mode A, Ych = ‘Downlink frequency hopping interval in CE mode A’ is used for MPDCCH/PDSCH for SC-MCCH, otherwise, Ych = ‘Downlink frequency hopping interval in CE mode B’ is used.
Proposal 3: DCI format in Table 2 is used for SC-MTCH scheduling.
Proposal 4: Coverage enhancement related settings (CE mode A / CE mode B) for MPDCCH/PDSCH for SC-MTCH include ‘Number of PDSCH repetitions’, ‘Resource assignment’ and ‘frequency hopping interval’ in CE mode A / CE mode B. 
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