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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 PUSCH Type A repetitions
	K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.
The number of repetitions is jointly coded with SLIV in 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 configured 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 jointly coded with SLIV in TDRA list. A row index of the TDRA list is indicated by a Type 1 configured grant configuration.
	[5-16], [30-1]
	Yes

	30. NR_cov_enh
	30-2
	PUSCH Type A repetitions based on available slots
	Transmission occasions for K repetitions are determined on the basis of available slots. RV is cycled across transmission occasions.
	[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. RV is cycled across transmission occasions.
	[5-14 or 5-16], [30-2]
	Yes


Currently, there is no consensus whether Rel-15 FG design principle or Rel-16 FG design principle should be adopted. Considering how to support 32 repetitions for type 1 CG PUSCH is still open, different solutions could be adopted for type 1 and type 2 CG PUSCH. Thus, merge or separate the FGs can be discussed later after the progress on AI 8.8.1.1.
Proposal 1: Merging or splitting the FGs for repetition enhancement is depending on the progress on type 1 CG PUSCH repetition.


DMRS-bundling
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported

	30. NR_cov_enh
	30-4g
	[Restart DM-RS bundling after the events that violate power consistency and phase continuity]
	Support restarting DM-RS bundling after the events that violate power consistency and phase continuity
	[30-4]
	Yes



For FG30-4g, it’s not clear any technical reason to support this FG. Whatever the event is semi-static signaling triggered or dynamic signaling triggered, after the event the transmissions will continue, there is no timeline issues. The transmission power and phase continuity will be kept again in the new actual time domain window.
Proposal 2: Remove the FG 30-4g restarting DMRS bundling after the events that violate power consistency and phase continuity.

Msg3 enhancement
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported

	30. NR_cov_enh
	30-6
	Msg3 repetition
	Support of Msg3 repetition for Msg3 initial transmission and re-transmission in RRC connected mode. 
	
	Yes



This feature group is not needed, if the UE support msg3 repetition, it will select the corresponding preamble to perform the random access process, and gNB would know whether UE supports this feature after preamble detection. The necessity of introducing this FG is not clear.
Proposal 3: Remove the FG 30-6 Msg3 repetition.
All the UL coverage enhancement features are based on existing specification and implementation. Thus, whether support the enhanced features should leave the choice to UE implementation. 
Proposal 4:  UL enhancement features groups are optional with UE capability.
Summary
In this contribution, we discuss the UL enhancement related UE features and give the following proposals.
Proposal 1: Merging or splitting the FGs for repetition enhancement is depending on the progress on type 1 CG PUSCH repetition.
Proposal 2: Remove the FG 30-4g restarting DMRS bundling after the events that violate power consistency and phase continuity.
Proposal 3: Remove the FG 30-6 Msg3 repetition.
Proposal 4:  UL enhancement features groups are optional with UE capability.
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