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This document presents our initial views on UE features for coverage enhancement. 
On dynamic waveform switching
The following agreements were made in RAN1-114bis meeting:
	Agreement
· Add a note in FG 54-3: If UE supporting this FG supports FG 11-1, the UE supports FG 54-3 with DCI format 0_2
· Delete “FFS whether to separate this FG for DCI 0_1/0_2[/0_3]” from FG 54-3

Agreement
· No prerequisite FG is defined for FG 54-3

Agreement
· FG 54-3a is updated as follows
	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

FFS details
	54-3
	Yes
	N/A
	
	
	
	
	
	
	Optional with capability signaling







The following agreements were made in RAN1-114 meeting:

	
Agreement
· Introduce following FGs
	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

	54. NR_cov_enh2
	54-3
	Dynamic waveform switching
	Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3].

FFS whether to separate this FG for DCI 0_1/0_2[/0_3]

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
	FFS
	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

FFS details
	
	
	
	
	
	
	
	
	
	







Redefining FG 54-3

DWS can be enabled for multiple carriers in uplink --- no significant challenges are anticipated. However, for any two carriers that belong to the same band, some additional challenges are anticipated when DWS is enabled. In the absence of any restriction on waveform selection for such scenarios, a UE needs to be prepared for different combinations of waveforms to be transmitted using the same PA. The number of such combinations grows rapidly as the number of carriers on the same band grows. Similar issues arise when two carriers in two different bands are transmitted using the same PA.
With these challenges in mind, we suggest that the UE feature group 54-3 be modified to allow a UE to report the number of carriers in a band over which it can support DWS. If a UE is only comfortable with DWS for inter-band CA, then the UE shall indicate the number of carriers to be 1 for each band where the UE can support DWS. A zero would indicate no ability to support DWS in that band.
This does represent a departure from the current description for this FG, but we believe this modification allows a UE to better indicate its capability for inter-band and intra-band scenarios. We suggest that following: 
Proposal 1: Modify UE feature 54-3 as follows (new text in red):
	54-3
	Dynamic waveform switching
	Number of CCs in a band in which a UE can support DWS for formats 0_1/0_2



	FFS
	Yes
	
	Dynamic waveform switching is not supported 
	Per band
	N/A
	N/A
	N/A
	UE is not expected to be configured with more than this number of CCs in this band if DWS is enabled in any of the carriers configured in this band.

If UE supporting this FG supports FG 11-1, the UE supports FG 54-3 with DCI format 0_2
	Optional with capability signaling.




Regarding the applicability of this feature to multi-PUSCH scheduling via DCI Format 0_3, we suggest that it be discussed under Agenda 8.12.1. We make the following proposal:
Proposal 2: Support for DWS in DCI 0_3 to be decided under Agenda 8.12.1. 
For FG 54-3a, we think FG 54-3 must be indicated with the same granularity as FG 54-3.
Proposal 3: FG 54-3a is indicated with the same granularity as FG 54-3.

On RACH enhancements
The following FG was agreed in the previous meeting:

	Agreement
· Component of FG 54-1 is confirmed as: 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.
· The column of “Consequence if the feature is not supported by the UE” in FG 54-1 is confirmed as: UE doesn’t support multiple PRACH transmissions with the same Tx spatial filter

Agreement
· The column of “Need for the gNB to know if the feature is supported” for FG54-1 is confirmed as “Yes” 

Agreement
· Add a note in FG 54-3: If UE supporting this FG supports FG 11-1, the UE supports FG 54-3 with DCI format 0_2
· Delete “FFS whether to separate this FG for DCI 0_1/0_2[/0_3]” from FG 54-3

Agreement
· No prerequisite FG is defined for FG 54-3

Agreement
· FG 54-3a is updated as follows
	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

FFS details
	54-3
	Yes
	N/A
	
	
	
	
	
	
	Optional with capability signaling







	
Agreement
· Introduce following FG
	54. NR_cov_enh2
	54-1
	PRACH coverage enhancements
	Support of multiple PRACH transmissions [with the same Tx beam].
Support {2, 4, 8} for the number of multiple PRACH transmissions [with same Tx beams].

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







We propose having two UE feature groups for CBRA and CFRA PRACH repetition. Unlike R17 Msg3 repetition, for PRACH repetition, the resource assignment is different for CFRA and CBRA. Therefore, it would be useful to have two separate UE feature groups for them.
[bookmark: _Hlk146871817]Proposal 4: Introduce two separate feature groups to indicate a UE’s ability to support PRACH repetition for CBRA and CFRA.
Another issue is the granularity of the capability indication. We think it is useful to have per band granularity for this feature group. A motivation for per band capability indication is that the need for PRACH coverage enhancement can be also depending on the frequency band and/or frequency range.
[bookmark: _Hlk146871876]Proposal 5: PRACH repetition feature groups should have per band granularity.
Conclusion
We make the following recommendations.
Proposal 1: Modify UE feature 54-3 as follows (new text in red):
	54-3
	Dynamic waveform switching
	Number of CCs in a band in which a UE can support DWS for DCI formats 0_1/0_2



	FFS
	Yes
	
	Dynamic waveform switching is not supported 
	Per band
	N/A
	N/A
	N/A
	UE is not expected to be configured with more than this number of CCs in this band if DWS is enabled in any of the carriers configured in this band.

If UE supporting this FG supports FG 11-1, the UE supports FG 54-3 with DCI format 0_2
	Optional with capability signaling.



Proposal 2: Support for DWS in DCI 0_3 to be decided under Agenda 8.12.1. 
Proposal 3: FG 54-3a is indicated with the same granularity as FG 54-3.
Proposal 4: Introduce two separate feature groups to indicate a UE’s ability to support PRACH repetition for CBRA and CFRA.
Proposal 5: PRACH repetition feature groups should have per band granularity.
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