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Introduction
In this contribution, we provide our analysis on UE features for NR coverage enhancement. The discussion is based on  the upated RAN1 UE features list for Rel-17 NR in [1].
Discussion
Repetition type A enhancement
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported

	 30. NR_cov_enh
	30-1
	Increased maximum number of dynamic grant PUSCH Type A repetitions
	K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.
The number of repetitions is indicated in a TDRA list. A row index of the TDRA list is indicated by a DCI.
	[5-17]
	Yes

	 30. NR_cov_enh
	30-1a
	Increased maximum number of Type 2 configurecd grant PUSCH Type A repetitions
	K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.
The number of repetitions is indicated in a TDRA list. A row index of the TDRA list is indicated by a Type 2 configured grant configuration.
FFS whether to merge with FG 30-1
FFS whether to have a separate FG for CG (including both Type 1 and Type 2) with repK-r17
	[5-16], [30-1]
	Yes

	 30. NR_cov_enh
	30-2
	Dynamic grant PUSCH Type A repetitions based on available slots
	Transmission occasions for K repetitions are determined on the basis of available slots.
	[5-17]
	Yes

	30. NR_cov_enh
	30-2a
	Configurecd grant PUSCH Type A repetitions based on available slots
	Transmission occasions for K repetitions for configured grant PUSCH are determined on the basis of available slots. 
FFS whether to merge with FG 30-2
	[5-14 or 5-16], [30-2]
	Yes


In RAN1#107-e meeting, it was agreed that type 1 CG PUSCH supports 32 repetitions via the parameter RepK-r17, and this parameter is also applied to type 2 CG PUSCH as well. Accordingly, the FG30-1a can be updated to support type 1 configured grant PUSCH type A repetitions, one additional component can be added that repetition can be indicated via RepK-r17. Regarding FG30-2a, Similar as 30-1a, different parameter, i.e., RepK-r17, is used to indicate the repetition number which is different from FG30-2, it should be an independent FG. In addition, the implementation preference for dynamic grant and configured grant are different. To facilitate the coverage enhancement feature deployment in market, it’s better to define separated FG for the dynamic grant and configured grant to avoid without IODT test.
 
Proposal 1: Keeping FG30-1a and FG30-2a as independent FG group. 
Proposal 2: The component of 30-1a is updated to support Type 1 configured grant PUSCH. Adding FG5-14 as Prerequisite feature group for FG 30-1a
  K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.
1. The number of repetitions is indicated in a TDRA list. A row index of the TDRA list is indicated by a Type 2 configured grant configuration.
2. The number of repetitions is indicated in RepK-r17 for both Type 1 and Type 2 configured grant PUSCH.
TBoMS
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported

	30. NR_cov_enh
	30-3
	TB processing over multi-slot PUSCH
	Support of TB processing over multi-slot PUSCH for DG and CG in RRC connected mode.
FFS whether to split FG 30-3 into at least 2 separate FGs: 1st one for DG, 2nd one for CG
	[11-6]
	Yes

	30. NR_cov_enh
	30-3a
	Repetition of TB processing over multi-slot PUSCH
	Support repetition of TB processing over multi-slot PUSCH in RRC connected mode.
FFS whether to merge with FG 30-3
	TBD
	Yes


For FG30-3, the FG of dynamic grant scheduled TBoMS and configured grant based TBoMS can be separated defined, as the implementation and specification impacts are different, especially how to support type 1 configured grant for TBoMS is not clearly defined yet.
Proposal 3: FG30-3 is split into two separated FGs for dynamic grant based TBoMS and configured grant based TBoMS respectively.
Msg3 PUSCH repetition
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported

	30. NR_cov_enh
	30-6
	Repetition of PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI
	Support of repetition of PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI 
	
	Yes


According to the agreements, Msg3 PUSCH repetitions only support inter-slot hopping for initial and re-transmission. There is no consensus to support intra-slot hopping. Thus, it’s better to introduce a component in FG20-6 to make it clear.
Proposal 4: Adding a component to FG30-6: Support inter-slot frequency hopping for repetition of Msg3 initial and re-transmission.
Summary
In this contribution, we discuss the UL coverage enhancement related UE features and give the following proposals.
Proposal 1: Keeping FG30-1a and FG30-2a as independent FG group. 
Proposal 2: The component of 30-1a is updated to support Type 1 configured grant PUSCH. Adding FG5-14 as Prerequisite feature group for FG 30-1a
  K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.
1. The number of repetitions is indicated in a TDRA list. A row index of the TDRA list is indicated by a Type 2 configured grant configuration.
2. The number of repetitions is indicated in RepK-r17 for both Type 1 and Type 2 configured grant PUSCH.
Proposal 3: FG30-3 is split into two separated FGs for dynamic grant based TBoMS and configured grant based TBoMS respectively.
Proposal 4: Adding a component to FG30-6: Support inter-slot frequency hopping for repetition of Msg3 initial and re-transmission.
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