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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, we gives our considerations on the UE features for NR coverage enhancement, based on the UE feature list was approved during RAN1 #107e meeting. The UE feature list suggested by us is also in the appendix part. 
Discussion
30-1 to 30-2a: Enhancements for PUSCH Type A repetitions
Separate or merge FGs 30-1a with 30-1, FGs 30-2a with 30-2
In our understanding, FG 30-1 and FG 30-1a should be separate, just to keep consistent with DG-PUSCH repetition and CG-PUSCH repetition with separate UE features in Rel-15. FGs 30-2a and 30-2 are in the same situation, those two features should be separately reported.
Whether to have a separate FG for CG (including both Type 1 and Type 2) with repK-r17
It was agree repK-r17 supporting up-to-32 repetitions and applicable to Type 1 CG-PUSCH and Type 2 CG-PUSCH, which is configured through RRC singling within configuredGrantConfig. From the implementation point of view, this semi-static configuration method is quite different from DCI indicated the repetition number. Thus, we propose to have a separate FG for Type 1 and Type 2 CG-PUSCH with repK-r17.
The type of FGs 30-1 to 30-2a should be per UE or per band
Considering the type of FGs 30-1 to 30-2a, per band is suitable. First of all, the uplink coverage enhancements features can be applied to different bands. Clearly, different band may have different requirement and sub-group features. For example, NTN in Rel-18 will study coverage enhancement, and it is decided to use Rel-17 UL coverage enhancement as a start point. So it is very doubtful that the current FGs would be applied directly for NTN bands. Therefore, we propose to define the type of FGs 30-1 to 30-2a should be per band. Actually, not only these FGs, but also the other FGs should be per band. 
The prerequisite feature groups for FGs 30-1 to 30-2a
Confirm the prerequisite feature group for FG 30-1a is 5-16, do not include 30-1. Similarly, FG 30-2a is 5-14 or 5-16, do not need 30-2. 
Proposal 1. Separate FG 30-1 and FG 30-1a, and separate FGs 30-2a and 30-2.
Proposal 2. A separate FG for Type 1 and Type 2 CG-PUSCH with repK-r17.
Proposal 3. The type of all the FGs for Rel-17 UL coverage enhancement should be per band. 
Proposal 4. Confirm the prerequisite feature group for FG 30-1a is 5-16, do not include 30-1. Similarly, FG 30-2a is 5-14 or 5-16, do not need 30-2.
30-3: TB processing over multi-slot PUSCH
Whether or not to merge FG 30-3 and 30-3a
With or without repetition of TB processing over multi-slot PUSCH should be separate FGs, to keep consistence with repetition features in Rel-15. Thus, we do not support to merge FG 30-3 and 30-3a.
Split FG 30-3 and 30-3a into at least DG and CG separate FGs
We support separate TB processing over multi-slot PUSCH for DG-PUSCH and Type 2 CG-PUSCH in RRC connected mode respectively. Because Type 1 CG-PUSCH is not supported for TBoMS yet. So FG 30-3 can be divided into two separate FGs, so does FG 30-3a can also be split into two separate FGs.
Proposal 5. Keep separate FG 30-3 and 30-3a.
Proposal 6. FG 30-3 and 30-3a can be additionally divided into two separate FGs for DG-PUSCH and Type-2 CG-PUSCH.
30-4 to 30-4g: DM-RS bundling
The structure for FGs 30-4 and 30-4x
For the FGs 30-4a to 30-4d, we do not want to merge them. Each of them can be separate FGs, as the current structure. 
For the FG 30-4a to 30-4d, back-to-back transmission and non-back-to-back transmission can be split.
For the FG 30-4f and FG 30-4e, separate FGs are preferred.  
Keep FG 30-4g in the UE feature list, it was agreed in AI that up to UE capability of restarting DMRS bundling, as shown in the below.
	Agreement RAN1 107e
· If DM-RS bundling is supported, UE is mandatory to support restarting DM-RS bundling due to semi-static events. UE capability of restarting DMRS bundling is applied only to dynamic events. 



Proposal 7. Separate FGs for 30-4a to 30-4d.
Proposal 8. Split each of FGs 30-4a to 30-4d into two FGs of back-to-back transmission and non-back-to-back transmission.
Proposal 9. Separate FG 30-4f and FG 30-4e.
Proposal 10. Keep FG 30-4g in the UE feature list.

30-5: Slot based dynamic PUCCH repetition indication
We support to split FG 30-5 into 2 FGs; one for PUCCH formats 0/2 and the other for PUCCH formats 1/3/4. The reason is slot based PUCCH repetition of PUCCH format 0/2 only introduced in Rel-17. However, slot based repetition of PUCCH format 1/3/4 are Rel-15 feature. So separate FGs can be consistent with different UE features. 
Proposal 11. Split FG 30-5 into 2 FGs; one for PUCCH formats 0/2 and the other for PUCCH formats 1/3/4.
Conclusions
In this contribution, we give our considerations for UE features of UL coverage enhancement, and the proposed UE feature list is in the appendix part. 
Proposal 1. Separate FG 30-1 and FG 30-1a, and separate FGs 30-2a and 30-2.
Proposal 2. A separate FG for Type 1 and Type 2 CG-PUSCH with repK-r17.
Proposal 3. The type of all the FGs for Rel-17 UL coverage enhancement should be per band.
Proposal 4. Confirm the prerequisite feature group for FG 30-1a is 5-16, do not include 30-1. Similarly, FG 30-2a is 5-14 or 5-16, do not need 30-2.
Proposal 5. Keep separate FG 30-3 and 30-3a.
Proposal 6. FG 30-3 and 30-3a can be additionally divided into two separate FGs for DG-PUSCH and Type-2 CG-PUSCH.
Proposal 7. Separate FGs for 30-4a to 30-4d.
Proposal 8. Split each of FGs 30-4a to 30-4d into two FGs of back-to-back transmission and non-back-to-back transmission.
Proposal 9. Separate FG 30-4f and FG 30-4e.
Proposal 10. Keep FG 30-4g in the UE feature list.
Proposal 11. Split FG 30-5 into 2 FGs; one for PUCCH formats 0/2 and the other for PUCCH formats 1/3/4.
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[bookmark: _GoBack]Appendix: Suggested UE feature list

	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 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
	N/A
	UE does not support more than 16 repetitions for dynamic grant PUSCH.
	[Per UE]Per band
	NoN/A
	No
	N/A
	
	Optional with capability signalling

	 30. NR_cov_enh
	30-1a
	[bookmark: OLE_LINK17][bookmark: OLE_LINK18]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
	N/A
	UE does not support more than 16 repetitions for Type 2 configurecd grant PUSCH indicated by TDRA list.
	Per band[Per UE]
	N/ANo
	N/ANo
	N/A
	
	Optional with capability signalling

	 30. NR_cov_enh
	30-1b
	Increased maximum number of Type 1 and 2 configurecd grant PUSCH Type A repetitions by repK-r17
	K = 1, 2, 4, 8, 12, 16, 24, 32 times repetitions.
The number of repetitions is configured by repK-r17
	5-14 or 5-16
	Yes
	N/A
	UE does not support more than 16 repetitions for Type 1 and 2 configured grant PUSCH by configuration.
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	 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
	N/A
	UE does not support dynamic grant PUSCH repetitions counted on the basis of available slots.
	Per band[Per UE]
	N/AFFS
	N/ANo
	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. 
FFS whether to merge with FG 30-2
	[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 band[Per UE]
	N/AFFS
	N/ANo
	N/A
	
	Optional with capability signalling

	30. NR_cov_enh
	30-3
	TB processing over multi-slot dynamic grant 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
	N/A
	UE does not support TB processing over multi-slot DG-PUSCH.
	Per band[Per UE]
	N/AFFS
	N/ANo
	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.
FFS whether to merge with FG 30-3
	TBD
	Yes
	N/A
	
	Per band[Per UE]
	N/AFFS
	N/ANo
	N/A
	
	Optional with capability signalling

	30. NR_cov_enh
	30-3b
	TB processing over multi-slot Type 2 configured grant PUSCH
	Support of TB processing over multi-slot PUSCH for Type 2 CG in RRC connected mode.
	[11-6]
	Yes
	N/A
	UE does not support TB processing over multi-slot CG-PUSCH.
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	30. NR_cov_enh
	30-3c
	Repetition of TB processing over multi-slot Type 2 configured grant PUSCH
	Support repetition of TB processing over multi-slot Type 2 configured grant 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 consisitencyconsistency and phase continuity to support DM-RS bundling for PUSCH/PUCCH
FFS dependence on modulation order
FFS dependence on back-to-back vs. non-back-to-back repetitions
	
	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
FFS whether to merge with FGs 30-4b/4c/4d
FFS whether to sSplit to back-to-back transmission and non-back-to-back transmission
	[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
FFS whether to merge with FGs 30-4a/4c/4d
FFS whether to sSplit to back-to-back transmission and non-back-to-back transmission
FFS whether to split to within-slot back-to-back transmission and across-slot back-to-back transmission
	[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
FFS whether to merge with FGs 30-4a/4b/4d
FFS whether to sSplit to back-to-back transmission and non-back-to-back transmission
	[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
FFS whether to merge with FGs 30-4a/4b/4c
FFS whether to sSplit to back-to-back transmission and non-back-to-back transmission
	[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
FFS whether to merge with FG 30-4f
	[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
FFS whether to merge with FG 30-4e
	[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
	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
FFS whether to sSplit FG 30-5 into 2 FGs; one for PUCCH formats 0/2 and the other for PUCCH formats 1/3/4
	4-23 and/or 25-2
	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
	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 UE]
	No
	No
	N/A 
	
	[Optional with capability signalling]



