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Introduction
In last meeting, some components for PRACH coverage enhancements and Dynamic waveform switching have been discussed and some agreements was made [1] as following.
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


In this contribution, we discuss the remaining issues of Rel-18 coverage enhancement UE features.
[bookmark: _Hlk115464106]Multiple PRACH transmissions with different numbers
UE feature for PRACH coverage enhancement has been discussed in previous meetings, FGs for PRACH coverage enhancements are captured as below.
	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
	54-1
	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.


For UE which support multiple PRACH transmissions, it can select the repetition level according to requirement and capability in CBRA, and selects the repetition level based gNB indication in CFRA. Most of the functionalities of the multiple PRACH transmissions in CBRA and CFRA are the same. 
RAN2 discussed the UE capability details in RAN2#123b, and assumes that a separate UE capability for CFRA with MSG1 repetition is not needed [2]. 
Observation 1: RAN2 has assumed that a separate UE capability for CFRA with MSG1 repetition is not needed.
In our view, there is no need to introduce two separate UE feature groups for CBRA and CFRA. PRACH repetition should be treated as single UE feature. However, for different bands, the UE may not commonly operate. Thus, it could be per band or per FS.
Proposal 1: No need to separate FG for CBRA and CFRA. Remove “FFS whether to separate this FG for CBRA and CFRA” .
Proposal 2: For type of “Multiple PRACH transmissions with different numbers”, per-band should be sufficient.
Proposal 3: For PRACH coverage enhancements, adopt the following FG.
	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.
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling.



Dynamic Waveform Switching 
UE with DWS Should have perquisite of DFT transform precoding capability. DFT-S-OFDM waveform is beneficial for UL coverage limited scenario because of its lower PAPR compared with CP-OFDM waveform. Dynamic switching between DFT-S-OFDM and CP-OFDM has been discussed in the previous meetings. In PHR enhancement discussion, in order to assist gNB decision on waveform switching, UE has to report PHR of assumed PUSCH whose waveform is different from the actual PUSCH transmission.
UE feature for dynamic waveform switching has been discussed in previous meetings, FGs for dynamic waveform switching are captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signaling 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 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 
	
	N/A
	N/A
	N/A
	If UE supporting this FG supports FG 11-1, the UE supports FG 54-3 with DCI format 0_2
	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



Proposal 4: Slightly prefer a single FG for multi-PUSCH scheduling. Delete “FFS whether to separate this FG for multi-PUSCH scheduling” from FG 54-3.
Proposal 5: Not necessary to separate FG for single-carrier case and multiple-carrier case. Delete “FFS whether to separate this FG for multi-PUSCH scheduling” from FG 54-3. And 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.
Proposal 6: Reporting type of FG 54-3 is per band.
Proposal 7: For Dynamic waveform switching, adopt the following FG.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signaling 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 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 
	Per band
	N/A
	N/A
	N/A
	If UE supporting this FG supports FG 11-1, the UE supports FG 54-3 with DCI format 0_2
UE does not expect to be configured with more than 1 UL carrier per band if this feature is enabled.
	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
	
	Per band
	
	
	
	
	Optional with capability signaling





Conclusion
In this contribution, we discuss the remaining issues of Rel-18 coverage enhancement UE features. As summary, we propose:
· PRACH coverage enhancements
Observation 1: RAN2 has assumed that a separate UE capability for CFRA with MSG1 repetition is not needed.
Proposal 1: No need to separate FG for CBRA and CFRA. Remove “FFS whether to separate this FG for CBRA and CFRA” .
Proposal 2: For type of “Multiple PRACH transmissions with different numbers”, per-band should be sufficient.
Proposal 3: For PRACH coverage enhancements, adopt the following FG.
	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.
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling.



· Dynamic Waveform Switching
Proposal 4: Slightly prefer a single FG for multi-PUSCH scheduling. Delete “FFS whether to separate this FG for multi-PUSCH scheduling” from FG 54-3.
Proposal 5: Not necessary to separate FG for single-carrier case and multiple-carrier case. Delete “FFS whether to separate this FG for multi-PUSCH scheduling” from FG 54-3. And 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.
Proposal 6: Reporting type of FG 54-3 and FG 54-3a are per band.
Proposal 7: For Dynamic waveform switching, adopt the following FG.
	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 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 
	Per band
	N/A
	N/A
	N/A
	If UE supporting this FG supports FG 11-1, the UE supports FG 54-3 with DCI format 0_2
UE does not expect to be configured with more than 1 UL carrier per band if this feature is enabled.
	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
	
	Per band
	
	
	
	
	Optional with capability signaling
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