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Introduction
This document provides our view on UE features for further NR coverage enhancement in Rel.18.
Discussion
PRACH coverage enhancement
In RAN1#115, the following FG related to PRACH coverage enhancement was agreed.
	54. NR_cov_enh2
	54-1
	PRACH coverage enhancements
	Support of multiple PRACH transmissions with the same Tx spatial filter.
Support {2, 4, 8} for the number of multiple PRACH transmissions with the same Tx spatial filter.

FFS whether to separate this FG for CBRA and CFRA
	
	Yes
	
	UE doesn’t support multiple PRACH transmissions with the same Tx spatial filter.
	
	N/A
	N/A
	N/A
	
	Optional with capability signalling.



On “FFS whether to separate this FG for CBRA and CFRA”, RAN2#123 agreed that RAN2 assumes that a separate UE capability for CFRA with MSG1 repetition is not needed. There would be no need to have separate FGs for CBRA and CFRA since most of the functionalities of CBRA and CFRA are the same.
On reporting type, the following alternatives were discussed in RAN1#114bis.
· Alt.1: Reporting type for FG 54-1 is per band.
· Alt.2: Reporting type for FG 54-1 is per UE with FDD/TDD and FR1/FR2 differentiation
One of the reasons of per band reporting is PRACH coverage issue is mainly on FR2. Then, the supported PRACH formats for FR1 and FR2 are different. If the only reason to have per band is about FR1/FR2 differentiation, Alt.2 could be compromised way.
Proposal 1: No need to have separate FG for CBRA and CFRA.
Proposal 2: Reporting type for FG 54-1 is per UE with FDD/TDD and FR1/FR2 differentiation.

Dynamic waveform switching
In RAN1#114bis, the following FG structure related to dynamic waveform switching was agreed.
	54. NR_cov_enh2
	54-3
	Dynamic waveform switching
	Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3].
Note: If UE supporting this FG supports FG 11-1, the UE supports FG 54-3 with DCI format 0-2.

FFS whether to separate this FG for multi-PUSCH scheduling

FFS whether/how to separate this FG for single-carrier case and multiple-carrier case
	
	Yes
	
	Dynamic waveform switching is not supported 
	FFS
	N/A
	N/A
	N/A
	
	Optional with capability signaling.

	54. NR_cov_enh2
	54-3a
	PHR enhancement for dynamic waveform switching 
	Reporting of power headroom information for an assumed PUSCH using target waveform different from waveform of actual PUSCH
	54-3
	Yes
	N/A
	
	
	
	
	
	
	Optional with capability signaling


On “FFS whether to separate this FG for multi-PUSCH scheduling”, we think basically separation for multi-PUSCH scheduling is not necessary. That means the capability itself is single capability but depending on the capability of multi-PUSCH scheduling, DWS for multi-PUSCH scheduling is supported. For the FG structure, it can be realized by adding note that if UE supporting this FG supports FG on multi-PUSCH scheduling, the UE supports FG 54-3 with multi-PUSCH scheduling. On the other hand, the potential concern is that the reporting type of multi-PUSCH scheduling is per band. If FG 54-3 is defined per UE, this FG may require different test depending on band, especially depending on whether multi-PUSCH scheduling is supported or not. Then, to have separate FG might be reasonable.
On “FFS whether/how to separate this FG for single-carrier case and multiple-carrier case”, we think at least multi-carrier of self-scheduling might not be required to have separate FG. For cross-carrier scheduling case, one possibility could be the capability itself is single capability but depending on the capability of “crossCarrierScheduling-SameSCS” and “crossCarrierSchedulingUL-DiffSCS-r16multi-PUSCH scheduling”, DWS for cross-carrier scheduling is supported. However, similar to the above FG for multi-PUSCH scheduling, RAN2 guideline on UE capability definitions should be considered for the decision on whether/how to separate this FG for single-carrier case and multiple-carrier case and/or whether/how to separate this FG for self-scheduling and cross-carrier scheduling.
For type, if dynamic waveform switching is supported for multiple PUSCHs on multiple carriers, waveform switching to DFT-s-OFDM in one cell may not help improving coverage in case RF is shared among carriers. Therefore, if dynamic waveform switching is supported for multiple PUSCHs on multiple carriers, how to handle RF sharing should be addressed. If dynamic waveform switching is supported even for concurrent transmission scheduled / configured over multiple PUSCHs on multiple carriers, in order to handle RF sharing issue, we prefer “per band and band combination” or “per FSPC” for type as such indication can distinguish RF sharing case and to report “capable” only when RF is not shared. Another possibility is reporting type of FG 54-3 itself is per band and adding a note in FG 54-3 that UE does not expect to be configured with more than 1 UL carrier per band if this feature is enabled as identified in RAN1#114bis. It can address inter-band CA and can address potential concern with intra-band CA. Although inter-band CA with shared PA is not addressed, we think it would not be a significant problem in practical.
Observation 1: Regarding “FFS whether to separate this FG for multi-PUSCH scheduling” we are open to have single or separate FG. Reporting type should be considered for further discussion.
Observation 2: Regarding “FFS whether/how to separate this FG for single-carrier case and multiple-carrier case”, at least multi-carrier of self-scheduling might not be required to have separate FG. Whether/how to separate this FG for cross-carrier scheduling case should also be discussed. RAN2 guideline on UE capability definitions should be considered for further discussion.
Proposal 3: On reporting type, we prefer either of the following options.
· Option 1: Reporting type of FG 54-3 is “per band and band combination” or “per FSPC”
· Option 2:
· Reporting type of FG 54-3 is per band.
· Add a note in FG 54-3: UE does not expect to be configured with more than 1 UL carrier per band if this feature is enabled.

Conclusion
In this contribution, we provide our view on UE features for further NR coverage enhancement in Rel.18. We made following observations and proposals.
Proposal 1: No need to have separate FG for CBRA and CFRA.
Proposal 2: Reporting type for FG 54-1 is per UE with FDD/TDD and FR1/FR2 differentiation.
Observation 1: Regarding “FFS whether to separate this FG for multi-PUSCH scheduling” we are open to have single or separate FG. Reporting type should be considered for further discussion.
Observation 2: Regarding “FFS whether/how to separate this FG for single-carrier case and multiple-carrier case”, at least multi-carrier of self-scheduling might not be required to have separate FG. Whether/how to separate this FG for cross-carrier scheduling case should also be discussed. RAN2 guideline on UE capability definitions should be considered for further discussion.
Proposal 3: On reporting type, we prefer either of the following options.
· Option 1: Reporting type of FG 54-3 is “per band and band combination” or “per FSPC”
· Option 2:
· Reporting type of FG 54-3 is per band.
· Add a note in FG 54-3: UE does not expect to be configured with more than 1 UL carrier per band if this feature is enabled.
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