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1 Introduction
This contribution discusses UE features for Rel-17 Coverage Enhancement WI.  
1 
2 
2 Feature Group for Enhancements on PUSCH Repetition Type A
Current FGs for enhanced PUSCH repetition Type A are separated for dynamic grant (DG, FG 30-1/30-2) and for configured grant (CG, FG 30-1a/30-2a). It is the approach taken in Rel-15 for PUSCH repetition, e.g., FG 5-16/5-17. On the other hand, in Rel-16, a single capability (FG 11-5) consists of DG and CG. In our view, the Rel-16 approach simplifies the capability signalling. Even for UE implementation perspective, we do not see the value of differentiating DG and CG from UE capability.
In case of FG 30-2/30-2a, it is our understanding that as long as a UE supports enhanced PUSCH repetition Type A, the UE is also capable of counting available slots. Hence, we do not see the need for a separate UE capability on counting method.
In these regards, FG 30-1/30-1a/30-2/30-2a can be combined into a single feature group.
Proposal 1:
	Index
	Feature group
	Components

	30-1
	Increased maximum number of Enhanced PUSCH Type A repetitions
	1) 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. 
2) For dynamic grant, a row index of the TDRA list is indicated by a DCI.
3) For Type 2 configured grant, a row index of the TDRA list is indicated by a Type 1 configured grant configuration

	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 jointly coded with SLIV in TDRA list. A row index of the TDRA list is indicated by a Type 1 configured grant configuration.

	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.

	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.


 
3 Feature Group for DM-RS bundling 
It is understood that FGs 30-4/30-4a/30-4b/30-4c/30-4d/30-4e/30-4f/30-4g are within square bracket because the corresponding agreement is still working assumption or FFS. It can be further addressed based on RAN1 progress. 
FG 30-4a/30-4b/30-4c/30-4d define specific DM-RS bundling capability combined with PUSCH Type A repetition, PUSCH Type B repetition, PUSCH TBoMS, and PUCCH, respectively. Similar with above discussion on FG 30-1/30-1a, a single capability for DM-RS bundling would be enough. For example, if a UE supports DM-RS bundling and PUSCH TBoMS independently, it means the UE also supports DM-RS bundling for TBoMS (if agreed). 
In case of frequency hopping with DM-RS bundling (FG 30-4e/30-4f), there would be no functional difference between PUSCH and PUCCH. Note that RAN1 agreement states “to strive for common design for PUSCH/PUCCH with DMRS bundling as much as possible”. Therefore, FG 30-4e and 30-4f can be consolidated. 
As for FG 30-4g, we do not agree with introducing this capability (even with square bracket). If a UE is capable of DM-RS bundling, it would be capable to do DM-RS bundling before/after an event. No need for a separate capability for after the event. 
Proposal 2:
	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

	30-4a
	[DM-RS bundling for PUSCH repetition type A]
	Support DM-RS bundling for PUSCH repetition type A and PUCCH

	30-4b
	[DM-RS bundling for PUSCH repetition type B]
	Support DM-RS bundling for PUSCH repetition type B

	30-4c
	[DM-RS bundling for TB processing over multi-slot PUSCH]
	Support DM-RS bundling for TB processing over multi-slot PUSCH

	30-4d
	[DMRS bunding for PUCCH repetitions]
	Support DM-RS bundling for PUCCH repetitions

	30-4e
	[Inter-slot frequency hopping with inter-slot bundling for PUSCH/PUCCH]
	Support inter-slot frequency hopping with inter-slot bundling for PUSCH/PUCCH

	30-4f
	[Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling]
	Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling

	30-4g
	[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



4 Conclusions
[bookmark: _GoBack]We propose the following based on above discussion. Basically, the underlying assumption is to avoid introducing too specific/fragmented UE capability to support Rel-17 Coverage Enhancement. 


Proposal 1:
	Index
	Feature group
	Components

	30-1
	Increased maximum number of Enhanced PUSCH Type A repetitions
	1) 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. 
2) For dynamic grant, a row index of the TDRA list is indicated by a DCI.
3) For Type 2 configured grant, a row index of the TDRA list is indicated by a Type 1 configured grant configuration

	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 jointly coded with SLIV in TDRA list. A row index of the TDRA list is indicated by a Type 1 configured grant configuration.

	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.

	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.


 
Proposal 2:
	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

	30-4a
	[DM-RS bundling for PUSCH repetition type A]
	Support DM-RS bundling for PUSCH repetition type A and PUCCH

	30-4b
	[DM-RS bundling for PUSCH repetition type B]
	Support DM-RS bundling for PUSCH repetition type B

	30-4c
	[DM-RS bundling for TB processing over multi-slot PUSCH]
	Support DM-RS bundling for TB processing over multi-slot PUSCH

	30-4d
	[DMRS bunding for PUCCH repetitions]
	Support DM-RS bundling for PUCCH repetitions

	30-4e
	[Inter-slot frequency hopping with inter-slot bundling for PUSCH/PUCCH]
	Support inter-slot frequency hopping with inter-slot bundling for PUSCH/PUCCH

	30-4f
	[Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling]
	Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling

	30-4g
	[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
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Annex: Preliminary RAN1 UE features for Rel-17 Coverage Enhancement [1]
	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
	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
	N/A
	UE does not support more than 16 repetitions.
	[Per UE]
	No
	No
	N/A
	
	[Optional with capability signalling]

	 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 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
	N/A
	UE does not support more than 16 repetitions for Type 2configurecd grant PUSCH.
	[Per UE]
	No
	No
	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 are determined on the basis of available slots. RV is cycled across transmission occasions.
	[5-17]
	Yes
	N/A
	UE does not support PUSCH repetitions counted on the basis of available slots.
	[Per UE]
	FFS
	No
	N/A
	
	[Optional with capability signalling]

	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
	N/A
	UE does not support configured grant PUSCH repetitions counted on the basis of available slots.
	[Per UE]
	FFS
	No
	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 in RRC connected mode.
	[11-6]
	Yes
	N/A
	UE does not support TB processing over multi-slot PUSCH.
	[Per UE]
	FFS
	No
	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
	
	Yes
	N/A
	UE does not support DM-RS bundling for PUSCH/PUCCH
	[Per UE]
	FFS
	No
	N/A
	
	[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
	
	[Optional with capability signalling]

	30. NR_cov_enh
	30-4d
	[DMRS bunding for PUCCH repetitions]
	Support DM-RS bundling for PUCCH repetitions
	[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
	[Inter-slot frequency hopping with inter-slot bundling for PUSCH]
	Support 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 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
	30-5
	Dynamic PUCCH repetition indication
	Support dynamic PUCCH repetition indication
	[4-23]
	Yes
	N/A
	UE does not support Dynamic PUCCH repetition indication
	[Per UE]
	FFS
	No
	N/A
	
	[Optional with capability signalling]

	30. NR_cov_enh
	30-6
	Msg3 repetition
	Support of Msg3 repetition for Msg3 initial transmission and re-transmission in RRC connected mode. 
	
	Yes
	N/A
	UE does not support Msg3 repetition for Msg3 initial transmission and re-transmission in RRC connected mode.
	[Per UE]
	No
	No
	N/A 
	
	[Optional with capability signalling]




