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1      Introduction
In RAN #90 e-meeting, a new Rel-17 work item on NR coverage enhancements was approved [1] and revised in [2]. The objective of this work item is to specify enhancements for PUSCH, PUCCH and Msg3 PUSCH for both FR1 and FR2 as well as TDD and FDD. The objectives include mechanism(s) to support Type A PUSCH repetitions for Msg3.

In this contribution, we discuss the remaining issues on type A PUSCH repetitions for Msg3.
2      Discussion
Remaining Issue #1: UE interpretation of RAR information filed

Currently, two options on how a UE should interpret the selected information field for indication of the number of repetitions are agreed to be down-selected [3] as follows:

	· Option 1:
· When a UE requests Msg3 repetition, the new TDRA table or repurposed information field is applied. gNB schedules Msg3 with or without repetition for the UE requesting Msg3 repetition.

· Repetition factor K=1 is included in the TDRA table or one entry/codepoint of the repurposed information field.

· When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy TDRA table or legacy information field is applied. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.

· Option 2:

· When a UE requests Msg3 repetition, gNB schedules Msg3 with or without repetition by respectively using the new TDRA table or legacy TDRA table; or gNB schedules Msg3 with or without repetition by respectively using repurposed information field or legacy interpretation of information field. Whether the UE should apply the new or the legacy TDRA table, or apply repurposed or legacy interpretation of the information field, is indicated by gNB. 

· FFS details, e.g. implicit or explicit indication or predefined.

· Repetition factor K=1 is NOT included in the TDRA table or one entry/codepoint of the repurposed information field.

· When the UE doesn't request Msg3 repetition (including legacy UE), gNB schedules Msg3 without repetition. The UE applies the legacy TDRA table, or the legacy interpretation of the information field.


Based on the agreements in RAN1# 107-e meeting, MCS field was finally adopted to indicate the number of repetitions of Msg3 initial transmission and re-transmission. Thus, for the above options, the TDRA related parts can be deleted. Then, the two options can be updated as:

	· Updated Option 1:
· When a UE requests Msg3 repetition, the new TDRA table or repurposed MCS information field is applied. gNB schedules Msg3 with or without repetition for the UE requesting Msg3 repetition.

· Repetition factor K=1 is included in the TDRA table or one entry/codepoint of the repurposed MCS information field.

· When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy TDRA table or legacy MCS information field is applied. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.

· Updated Option 2:

· When a UE requests Msg3 repetition, gNB schedules Msg3 with or without repetition by respectively using the new TDRA table or legacy TDRA table; or gNB schedules Msg3 with or without repetition by respectively using repurposed MCS information field or legacy interpretation of MCS information field. Whether the UE should apply the new or the legacy TDRA table, or apply repurposed or legacy interpretation of the MCS information field, is indicated by gNB. 

· FFS details, e.g. implicit or explicit indication or predefined.

· Repetition factor K=1 is NOT included in the TDRA table or one entry/codepoint of the repurposed information field.

· When the UE doesn't request Msg3 repetition (including legacy UE), gNB schedules Msg3 without repetition. The UE applies the legacy TDRA table, or the legacy interpretation of the MCS information field.


In our view, Option 2 needs additional bits/signaling, since it is already difficult to provide indication bits for repetition factor, Option 2 is not our preference. We think implicit interpretation scheme is preferred, i.e. we prefer Option 1. Moreover, for CFRA case, currently, it is not clear how to interpret the MCS field. Similar to CBRA, we think a simple method is: after UE reports Msg3 repetition capability, repurposed MCS information field is applied.
Proposal 1: For UE interpretation of the selected information field for indication of the number of Msg3 repetitions, Option 1 is preferred.
Proposal 2: After initial access and UE reports Msg3 repetition capability, repurposed MCS information field is applied for CFRA.
Remaining Issue #2: the number of Msg3 repetitions for initial- and re-transmission
The following agreements were achieved in RAN1 #107e-meeting.
	Agreement

· For indication of the number of repetitions of Msg3 initial transmission, Alt 2 (i.e., using MCS information field) is adopted. 

· Four candidate MCS indexes can be configured by SIB1 for Msg3 initial transmission. MCS 0~3 are applied if the configuration is absent.

· If the four candidate repetition factors are not configured, the default values are {1, 2, 3, 4}. 

Agreement 

· For repetition indication for Msg3 re-transmission, Option 1 (i.e., use the same mechanism as supported for Msg3 initial transmission) is adopted. 

· FFS: [8] MCS index to be used for Msg3 re-transmission


In RAN1 # 107, RRC parameters for Msg3 repetition were discussed [4]. In our view, for both Msg3 initial- and re-transmission, we think the candidate repetition factors for Msg3 repetitions can be {1, 2, 3, 4, 7, 8, 12}. 
Proposal 3: Support repetition factors {1, 2, 3, 4, 7, 8, 12} for Msg3 repetitions.
Proposal 4: Adopt the following table for the RRC parameter for number of Msg3 repetitions.
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific

	NR_cov_enh-Core
	Type A PUSCH repetitions for Msg3
	numberOfMsg3Repetitions
	new
	The number of repetitions for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI
	SEQUENCE (SIZE (4)) OF INTEGER (1,2, 3, 4, 7, 8, 12)
	　{1, 2, 3, 4}
	in SIB1
	Cell-specific


For Msg3 re-transmission, it was agreed to use the same mechanism as supported for Msg3 initial transmission. 2 MSBs of MCS information field in DCI format 0_0 with CRC scrambled by TC-RNTI are utilized to determine the number of repetitions for Msg3 re-transmission. Thus, the 3 LSBs of the MCS information field in DCI format 0_0 with CRC scrambled by TC-RNTI can provide a codepoint to determine the MCS index. Considering that we now have 8 MCS indices, we think the MCS indices 0~7 are sufficient to indicate corresponding MCS value. Thus, we think additional RRC configuration is not needed and MCS indices 0~7 are indicated by the 3 LSBs of the MCS information field.
Proposal 5: 3 LSBs of the MCS information field in DCI format 0_0 with CRC scrambled by TC-RNTI is used to indicate one index from MCS 0~7. Additional RRC parameter is not needed.

3      Conclusions
In this contribution, we discuss the remaining issues on type A PUSCH repetitions for Msg3 and have following proposals:
Proposal 1: For UE interpretation of the selected information field for indication of the number of Msg3 repetitions, Option 1 is preferred.
Proposal 2: After initial access and UE reports Msg3 repetition capability, repurposed MCS information field is applied for CFRA.
Proposal 3: Support repetition factors {1, 2, 3, 4, 7, 8, 12} for Msg3 repetitions.
Proposal 4: Adopt the following table for the RRC parameter for number of Msg3 repetitions.
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific

	NR_cov_enh-Core
	Type A PUSCH repetitions for Msg3
	numberOfMsg3Repetitions
	new
	The number of repetitions for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI
	SEQUENCE (SIZE (4)) OF INTEGER (1,2, 3, 4, 7, 8, 12)
	　{1, 2, 3, 4}
	in SIB1
	Cell-specific


Proposal 5: 3 LSBs of the MCS information field in DCI format 0_0 with CRC scrambled by TC-RNTI is used to indicate one index from MCS 0~7. Additional RRC parameter is not needed.
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