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Discussion on UE features
We have the following remarks on the UE features for NR coverage enhancement.
General remark applicable to all features for NR coverage enhancement
Proposal 1: Unless otherwise stated, the type for a UE feature should be at least per band (if not with finer granularity type), given the potential UE testing differentiation among licensed, unlicensed, and NTN band.
On PUSCH Type A repetition enhancements
We make the following proposals to revise the UE capabilities for PUSCH Type A repetitions.
Proposal 2: UE capabilities for enhanced PUSCH Type A repetitions are revised as follows:
· The prerequisites for FG 30-2 are one of {5-14. 5-16, 5-17}. 
On DMRS bundling for PUSCH/PUCCH repetitions
We have the following proposals on UE capability reporting for PUSCH/PUCCH DMRS bundling.
Proposal 3:  On UE features 30-4 to 30-4g: all features on DMRS Bundling (PUSCH and PUCCH) to be indicated at the per FS granularity. 
On TBOMS
We make the following proposals to revise the UE capabilities for TBOMS.
Proposal 5: UE capabilities for TBOMS are revised as follows:
· The prerequisites for FG 30-3 are 30-2.
· The prerequisites for FG 30-3a are 30-3. 
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Appendix A: Agreements on UE Features for Coverage Enhancement in R1-109

Agreement
· Add the following note in FG 30-4
· 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}

Agreement
· Reporting type of FG 30-6 is per band

Appendix B: Agreements on UE Features for Coverage Enhancement in R1-108-e
Agreement
· Merge FGs 30-2 and 30-2a into an FG with per band

Agreement
· Merge FGs 30-1 and 30-1a into an FG with per band
· Value range K = {20, 24, 28, 32}

Agreement
· FG 30-3a is not separated to multiple FGs 

Agreement
· FG 30-4 is updated as follows
	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 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] Per band
	FFS N/A
	No N/A
	N/A
	[This is applicable for QPSK or lower modulation orders]
From RAN1 perspective, all modulation orders are applicable. RAN4 to decide whether this note is required not
	Optional with capability signalling


· FFS Send an LS to ask RAN4 whether RAN4 specifies requirements for modulation order higher than QPSK

Agreement
· FG 30-4b is not separated to one for within a slot and the other for over slots

Agreement
· FG 30-5 is not split to one for PUCCH formats 1/3/4 and the other for PUCCH formats 0/2

Agreement 
· Capture the following in the LS to RAN2/RAN4 on updated RAN1 UE features list for NR
· Based on RAN4 feedback, FG 30-4 is defined without distinction of the modulation order. RAN1 has no intention to revert any existing RAN4 agreements on maximum duration. It is up to RAN4 to decide whether FG 30-4 is applicable only to QPSK and lower modulation orders 
· To RAN WG4
· ACTION: RAN1 kindly asks RAN4 to take the above information into account for their future discussion.
· Remove the text in the note column in FG 30-4

Agreement 
· FG 30-3 is not split into 2 separate FGs: 1st one for DG, 2nd one for CG
 
Agreement 
· Type of FG 30-3 is per band
 
Agreement 
· Type of FG 30-3a is per band
 
Agreement 
· Add a note in FG 30-4c: “Note: If a UE reports support of FG 30-3a and 30-4c, the UE supports DMRS bundling for the repetitions of TBoMS”
 
Agreement 
· FG 30-6 is supported as optional with capability signaling

Agreement 
· FG 30-1 is updated as follows
	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. Maximum value of K (the number of repetitions) = 32
For DG PUSCH, Tthe 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. A row index of the TDRA list is indicated by a DCI. A row index of the TDRA list is indicated by a Type 2 configured grant configuration.
	5-14, 5-16, or [5-17]
	Yes
	N/A
	UE does not support more than 16 repetitions for dynamic grant PUSCH.
	[Per UE] Per band
	No N/A
	No N/A
	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 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 2configurecd grant PUSCH.
	[Per UE]
	No
	No
	N/A
	
	Optional with capability signalling



Agreement 
· FG 30-2 is updated as follows
	30. NR_cov_enh
	30-2
	Dynamic grant 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 UE] Per band
	FFS N/A
	No N/A
	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 UE]
	FFS
	No
	N/A
	
	Optional with capability signalling



Agreement 
· Type of FG 30-5 is per UE
Appendix B: Agreements on UE Features for Coverage Enhancement in R1-107bis-e
Agreement
· Further discuss whether/how to separate/merge FGs 30-1 and 30-1a from following options
· Option 1: Keep current structure, i.e. FG 30-1 for DG, 30-1a for type 1 and 2 CG
· Option 3: Merge FGs 30-1 and 30-1a into an FG

Agreement
· Further discuss whether/how to separate/merge FGs 30-2 and 30-2a from following options
· Option 1: Keep current structure, i.e., FGs 30-2 for DG, 30-2a for type 1 and 2 CG
· Option 3: Merge FGs 30-2 and 30-2a into an FG

Agreement
· Further discuss whether/how to separate FG 30-3 from following options
· Option 1: Keep current structure
· Option 3: Split 30-3 into 2 separate FGs: 1st one for DG, 2nd one for CG

Agreement
· FG 30-3 and FG30-3a are not merged

Agreement
· FG 30-4x are split to back-to-back transmission and non-back-to-back transmission
· FFS whether to introduce as many FG as FG30-4x or one FG for all FG30-4x for non-back-to-back transmission

Agreement
· FG for intra-slot frequency hopping and inter-slot frequency hopping for TBoMS is not introduced

Agreement
· Introduce one FG for all FG30-4x for non-back-to-back transmission as follows
	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



Agreement
· FGs 30-4 to 30-4d are not merged
· FFS: whether to Add a note in FG 30-4c: “Note: If a UE reports support of FG [30-4a], 30-4c, [30-3] and/or 30-3a, the UE supports DMRS bundling for the repetitions of TBoMS”

Agreement
· FGs 30-4e and 30-4f are not merged

Agreement
· Component of FG 30-4d is updated as “Support DM-RS bundling for PUCCH repetitions for PUCCH formats 1/3/4”

