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Background
In [1], the updated list of UE features for Rel-17 has been provided. In this contribution, we discuss remaining issues on UE features for Rel-17 coverage enhancement.
Discussion
1.1. Enhancements on PUSCH repetition type A and TB processing over multi-slot PUSCH
	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]
	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 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

	 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 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. 
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

	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.
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 PUSCH.
	[Per UE]
	FFS
	No
	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 UE]
	FFS
	No
	N/A
	
	Optional with capability signalling



In RAN1#107bis-e, it was actively discussed whether to merge/separate FGs for DG-PUSCH and CG-PUSCH. Similar discussions were held for PUSCH repetition Type A with the increased maximum number of repetitions, PUSCH repetition Type A with the available slot counting and TBoMS. Companies had different views, and any consensus was made between them. After several rounds of discussions, the moderator provided the following set of proposals. However, still no consensus on it was achieved.
	[bookmark: _Hlk95154387]High priority compromised proposal 2-1’/2-2’/3-1’/3-5’:
· Merge FGs 30-1 and 30-1a into an FG for DG, type 1 and 2 CG. Merged FG 30-1 has per band granularity
· Merge FGs 30-2 and 30-2a into an FG for DG, type 1 and 2 CG. Merged FG 30-2 has per band granularity 
· FG 30-3 is not split into 2 separate FGs: 1st one for DG, 2nd one for CG. FG 30-3 has per band granularity
· FG 30-3a is not separated to multiple FGs. FG 30-3a has per band granularity



In principle, our view is that too much segmentation of FGs should be avoided. UEs with a variety of CovEnh capabilities would lead to less motivation to implement each of CovEnh functions for the network due to less gain. From this perspective, it is desirable to merge FGs for DG and CG.
For Rel-16, on one hand, the UE capability parameter pusch-RepetitionTypeA-r16 is reported with per-UE basis. On the other hand, type1-PUSCH-RepetitionMultiSlots-v1650 and type2-PUSCH-RepetitionMultiSlots-v1650 are per-band UE capability parameters, though there is the restriction that the capability value should be set consistently for all FDD-FR1 bands, all TDD-FR1 bands and all TDD-FR2 bands respectively.
Considering the above, the compromised proposal 2-1’/2-2’/3-1’/3-5’, i.e., merging FGs for CG and CG with keeping the same per-band configurability as in Rel-16 CG, can be considered as reasonable.
Proposal 1:
Take the moderator’s compromised proposal 2-1’/2-2’/3-1’/3-5’:
· Merge FGs 30-1 and 30-1a into an FG for DG, type 1 and 2 CG. Merged FG 30-1 has per band granularity
· Merge FGs 30-2 and 30-2a into an FG for DG, type 1 and 2 CG. Merged FG 30-2 has per band granularity 
· FG 30-3 is not split into 2 separate FGs: 1st one for DG, 2nd one for CG. FG 30-3 has per band granularity
· FG 30-3a is not separated to multiple FGs. FG 30-3a has per band granularity


Conclusion
In this contribution, we have the following proposals:
Proposal 1:
Take the moderator’s compromised proposal 2-1’/2-2’/3-1’/3-5’:
· Merge FGs 30-1 and 30-1a into an FG for DG, type 1 and 2 CG. Merged FG 30-1 has per band granularity
· Merge FGs 30-2 and 30-2a into an FG for DG, type 1 and 2 CG. Merged FG 30-2 has per band granularity 
· FG 30-3 is not split into 2 separate FGs: 1st one for DG, 2nd one for CG. FG 30-3 has per band granularity
· FG 30-3a is not separated to multiple FGs. FG 30-3a has per band granularity

References
[1] R1-2200780, “Updated RAN1 UE features list for Rel-17 NR after RAN1 #107bis-e”, Moderators (AT&T, NTT DOCOMO, INC.), January 2022.
[2] R1-2200254, “Summary on UE features for NR coverage enhancement,” Moderator (NTT DOCOMO, INC.), January 2022.
1

