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Introduction
[bookmark: _Hlk510705081]In RAN1#108-e the RAN1 UE features have been further developed [1, 2]. In this contribution we present our views on the UE features for NR coverage enhancement. 
Discussion
Detailed comments on UE features are listed below. For reference, the latest feature list from RAN1#109-e on the topics treated in this contribution is available in the Annex.
· 30-1:
· Add 11-6 as prerequisite since the increased maximum number of PUSCH repetitions is supported for numberOfRepetitions, which was introduced in 11-6, and remove 5-17 as the increased maximum number of PUSCH repetitions is not supported for pusch-AggregationFactor.
· 30-2:
· Replace list of pre-requisites with “one of {FG30-1 or 11-6}” as 30-1 already includes one of {5-14, 5-16, 5-17}.
· 30-3:
· No need to have 11-6 as pre-requisite.
· 30-4a/b/c/d:
· Per band seems appropriate, considering the UE needs to maintaing consistency among DM-RS transmissions, and that might be band-dependent.
· 30-4e:
· Confirm prerequisites one of {30-4a, 30-4b, 30-4c}.
· Per UE is sufficient if prerequisites are agreed per band. No differentiation needed.
· 30-4g:
· Description of "Feature group" should be (changes are highlighted in red):
· "Restart DM-RS bundling after the dynamic events that violate power consistency and phase continuity"
· Description of "Components" should be (changes are highlighted in red): 
· "Support restarting DM-RS bundling after the events triggered by DCI or MAC-CE that violate power consistency and phase continuity, except events which are triggered by DCI or MAC CE but regarded as semi-static events"
· Description of "Consequence if the feature is not supported by the UE" should be (changes are highlighted in red): 
· "UE does not support restarting DM-RS bundling after the dynamic events that violate power consistency and phase continuity"
· Per UE is sufficient if prerequisites are agreed per band. No differentiation needed.
· 30-4h:
· It is not consistent if 30-4h is the only place where it is indicated that 30-4a/b/c/d are limited to back-to-back cases. The simpler solution seems to be to update the description of 30-4/a/b/c/d to indicate this restriction explicitly, in which case the yellow highlighted text in 30-4h can be confirmed as is.
· Confirm the prerequisites
· 30-6:
· Confirm FG description

Proposal: Consider the observations and modifications proposed above for the next version of the corresponding RAN1 UE features list. 
 
Conclusion
In this contribution we have presented our views on UE features for NR coverage enhancement, with the following proposal: 

Proposal: Consider the observations and modifications proposed above for the next version of the corresponding RAN1 UE features list. 
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	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	 30. NR_cov_enh
	30-1
	Increased maximum number of PUSCH Type A repetitions
	Maximum value of K (the number of repetitions) = 32
For DG PUSCH, the number of repetitions is indicated in a TDRA list. A row index of the TDRA list is indicated by a DCI.
For Type 1 CG PUSCH, the number of repetitions is indicated by repK-r17
For Type 2 CG PUSCH, the number of repetitions is indicated in a TDRA list or by repK-r17.
	5-14, 5-16, or 5-17
	Yes
	N/A
	UE does not support more than 16 repetitions PUSCH.
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	 30. NR_cov_enh
	30-2
	PUSCH Type A repetitions based on available slots
	Transmission occasions for [K] repetitions for dynamic and configured grant PUSCH are determined on the basis of available slots.
	One of {5-14, 5-16, 5-17, [11-6, 30-1]}
	Yes
	N/A
	UE does not support dynamic or configured grant PUSCH repetitions counted on the basis of available slots.
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	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.

	[11-6]
	Yes
	N/A
	UE does not support TB processing over multi-slot PUSCH.
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	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.

	TBD
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	30. NR_cov_enh
	30-4
	The maximum duration for DM-RS bundling
	The maximum duration during which UE is able to maintain power consisitency and phase continuity to support DM-RS bundling for PUSCH/PUCCH

	FFS
	Yes
	N/A
	UE does not support DM-RS bundling for PUSCH/PUCCH
	Per band
	N/A
	N/A
	N/A
	Candidate values for the maximum duration for FDD are {4, 8, 16, 32}
Candidate values for the maximum duration for TDD are {2, 4, 8, 16}
	Optional with capability signalling

	 30. NR_cov_enh
	30-4a
	DM-RS bundling for PUSCH repetition type A
	Support DM-RS bundling for PUSCH repetition type A

	[30-4], [30-1] or [30-2]
	Yes
	N/A
	UE does not Support DM-RS bundling for PUSCH repetition type A
	[Per UE]
	FFS
	[No]
	[N/A]
	
	Optional with capability signalling

	 30. NR_cov_enh
	30-4b
	DM-RS bundling for PUSCH repetition type B
	Support DM-RS bundling for PUSCH repetition type B

	[30-4], [11-5] [30-1]
	Yes
	N/A
	UE does not Support DM-RS bundling for PUSCH repetition type B
	[Per UE]
	FFS
	[No]
	[N/A]
	
	Optional with capability signalling

	 30. NR_cov_enh
	30-4c
	DM-RS bundling for TB processing over multi-slot PUSCH
	Support DM-RS bundling for TB processing over multi-slot PUSCH

	[30-4], [30-3]
	Yes
	N/A
	UE does not Support DM-RS bundling for TB processing over multi-slot PUSCH
	[Per UE]
	FFS
	[No]
	[N/A]
	Note: If a UE reports support of FG 30-3a and 30-4c, the UE supports DMRS bundling for the repetitions of TBoMS
	Optional with capability signalling

	30. NR_cov_enh
	30-4d
	DMRS bunding for PUCCH repetitions
	Support DM-RS bundling for PUCCH repetitions for PUCCH formats 1/3/4

	[30-4], [4-23]
	Yes
	N/A
	UE does not support DMRS bunding for PUCCH repetitions
	[Per UE]
	FFS
	[No]
	[N/A]
	
	Optional with capability signalling

	30. NR_cov_enh
	30-4e
	Enhanced inter-slot frequency hopping with inter-slot bundling for PUSCH
	Support enhanced inter-slot frequency hopping with inter-slot bundling for PUSCH

	[30-4a] or [30-4b] or [30-4c]
	Yes
	N/A
	UE does not support enhanced inter-slot frequency hopping with inter-slot bundling for PUSCH
	[Per UE]
	FFS
	[No]
	[N/A]
	
	Optional with capability signalling

	30. NR_cov_enh
	30-4f
	Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling
	Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling

	[30-4d]
	Yes
	N/A
	UE does not support Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling
	[Per UE]
	FFS
	[No]
	[N/A]
	
	Optional with capability signalling

	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
	N/A
	[UE does not support restarting DM-RS bundling after the events that violate power consistency and phase continuity]
	[Per UE]
	FFS
	[No]
	[N/A]
	
	Optional with capability signalling

	30. NR_cov_enh
	30-4h
	DM-RS bundling for non-back-to-back transmission
	Support DM-RS bundling for [non-back-to-back transmission for consecutive slots] for PUSCH and PUCCH only for [corresponding supported back-to-back transmission FGs (30-4a, 30-4b, 30-4c, or 30-4d)]
	[30-4a, 30-4b, 30-4c, or 30-4d]
	Yes
	N/A
	UE does not Support DM-RS bundling for non-back-to-back transmission
	[Per UE]
	FFS
	[No]
	[N/A]
	
	Optional with capability signalling

	30. NR_cov_enh
	30-5
	Slot based dynamic PUCCH repetition indication
	Support slot based dynamic PUCCH repetition indication for PUCCH formats 0/1/2/3/4
support slot based dynamic PUCCH repetition for PUCCH formats 0/1/2/3/4

	[4-23 and/or 25-2]
	Yes
	N/A
	UE does not support Dynamic PUCCH repetition indication
	Per UE
	No
	No
	N/A
	
	Optional with capability signalling

	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
	N/A
	UE does not support repetition of PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI.
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling



