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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, we provide our high level views on Rel-18 UE features for coverage enhancements.

PRACH coverage enhancements
For FGs for PRACH coverage enhancements, four main issues are focused in this section which are discussed below. 
Whether keep “with the same Tx beam” in components description: For PRACH coverage enhancements, both multiple PRACH transmissions with the same beam and different beams are discussed under AI 9.12.1, but only multiple PRACH transmissions with the same beam is specified in Rel-18. So, only FGs related to multiple PRACH transmissions with the same beam should be focused in this section.  
	Conclusion
There is no consensus to support Multiple PRACH transmission with different Tx beams in Rel-18.



Besides, for multiple PRACH transmissions with different beam, the spec impact hasn’t actually been exhaustively identified in the Rel-18 discussion. Therefore, for component descriptions in the current FGs, it is better to retain the suffix “with the same Tx beam” as the description we have been using during the whole Rel-18 WI discussions. Furthermore, it may be a little bit benefit for RF block’s processing if not switching the Tx beam during multiple PRACH transmissions.
Separate FGs for CBRA and CFRA: According to the following RAN2 agreements, both Msg1 repetitions in case of CBRA and CFRA for the handover are supported. In this way, one issue to consider is whether to take CBRA and CFRA as two separate FGs for multiple PRACH transmissions. In our view, CFRA with Msg1 repetitions may have quite a different design from CBRA with Msg1 repetitions, including the number of repetitions determination mechanism, PRACH resources configuration, and so on, which may be discussed in RAN2. So, it is better to take these two RA types as two different FGs, which is also beneficial to UE’s implementation.   
	RAN1#122 Agreements
RAN2 intends to support CFRA for msg1 repetition for ReconfigurationWithSync case, FFS for other cases.

RAN2#123 Agreements
CFRA with Msg1 repetition for BFR and with PDCCH order are not supported (can be revisited if there is consensus to support this)



The need for the gNB to know if FG 54-1 is supported: Based on this UE capability reporting after initial access, CSI measurements, and appropriate algorithms, it is easy for the gNB to infer the approximate number of cell edge UEs supporting FG 54-1. It enables the gNB to configure separate PRACH resources more reasonably for this UE feature.  From this point of view, it is reasonable for the gNB to know if the FG 54-1 is supported by a Rel-18 UE and to take the FG 54-1 and FG 54-1a as an optional FG with capability signalling.
FG type: From UE implementation perspective, it is more reasonable to support per band reporting considering that the UE may not support FG 54-1 in some bands e.g. unlicensed bands. Besides, for NR coverage enhancement in Rel-17, all the FGs are adopted as per band reporting, so the UE supporting the FG(s) of Rel-18 coverage enhancement can also follow the legacy operation. 
Based on above discussions, our recommend UE feature list for PRACH coverage enhancements is shown in proposal 1.

Proposal 1: For PRACH coverage enhancement, 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 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 for CBRA
	Support of multiple PRACH transmissions with the same Tx beam for CBRA cases.
Support {2, 4, 8} for the number of multiple PRACH transmissions with same Tx beams.
	
	Yes
	
	UE doesn’t support multiple PRACH transmissions with the same Tx beam for CBRA cases.
	Per Band
	N/A
	N/A
	N/A
	
	Optional with capability signalling.

	
	54-1a
	PRACH coverage enhancements for CFRA – the HO case
	Support of multiple PRACH transmissions with the same Tx beam for CFRA – the HO case.
Support {2, 4, 8} for the number of multiple PRACH transmissions with the same Tx beam.
	
	Yes
	
	UE doesn’t support multiple PRACH transmissions with the same Tx beam for CFRA – the HO case.
	Per Band
	N/A
	N/A
	N/A
	
	Optional with capability signalling



Power domain enhancements
Increasing UE power high limit for CA and DC
Agreement
For enhancements to realize increasing UE power high limit for CA and DC, RAN1 can study based on RAN4’s input
· Whether RAN1 enhancements to information exchange between UE and gNB are needed to improve scheduling and network performance when using higher power CA/DC.
· FFS how to realize such information exchange, e.g., signalling enhancement, and what is the spec impact.
Conclusion
If enhancements to the PHR report are to be specified in Rel-18, at least the following enhancements to the PHR report framework might be potentially useful for realizing high power uplink transmissions in CA and DC:
· Reporting of ∆PPowerClass and/or current power class
· Reporting of P-MPR.
Discussion continues in RAN1 on whether enhancements to the PHR report are needed in Rel-18.

[bookmark: _Hlk134708832]Based on the existing agreements, at least the following basic FGs are required:
· FFS: Support of the PHR report of the information to realize increasing UE power high limit for CA and DC
Furthermore, it is still pending whether to support this enhancement in this meeting.

Based on the discussions above, we propose:
Proposal 2: For Rel-18 power domain enhancements UE features, adopt the following FGs.
· FFS: Support of the PHR report of the information to realize increasing UE power high limit for CA and DC
· Add 54-2 as prerequisite FG for the support of P-MPR reporting FG 54-3;


	[bookmark: _Hlk134709376]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

	NR_cov_enh2
	54-2
	[PHR report for UE power high limit for CA and DC ]
	[FFS:
Support of the PHR reporting of ∆PPowerClass ]

	
	
	
	
	Per band and per BC
	
	
	
	
	Optional with capability signalling




Dynamic switching between DFT-s-OFDM and CP-OFDM
According to the proposed FGs which is the outcome of RAN1 #114 for DWS [1], the FFS needs to be discussed further.
· For 54-3, 
· separate FGs for DCI 0_1 and 0_2 is not needed;
· Currently, RAN1 hasn’t made any agreements on DCI 0_3 yet, we prefer to remove DCI 0_3 at this stage;
· Add FG 0-2 as the prerequisite for FG54-3.

· For 54-3a, 
· Add FG8-2 as the prerequisite for FG54-3a.

Based on the discussions above, we propose:
Proposal 3: Adopt the following for DWS operation UE features
· For 54-3, 
· separate FGs for DCI 0_1 and 0_2 is not needed;
· Currently, RAN1 hasn’t made any agreements on DCI 0_3 yet, we prefer to remove DCI 0_3 at this stage;
· Add FG 0-2 as the prerequisite for FG54-3.

· For 54-3a, 
· Add FG8-2 as the prerequisite for FG54-3a.
	[bookmark: _Ref129681832]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
	54-3y
	Dynamic waveform switching
	Support of dynamic waveform switching for DCI format 0_1/0_2-

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
	0-2 
	Yes
	n/a
	Dynamic waveform switching is not supported 
	Per BWP 
	N/A
	N/A
	N/A
	
	Optional with capability signaling.

	54. NR_cov_enh2
	54-3az
	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
	8-2
	Yes
	n/a
	Reporting of the power headroom information for an assumed PUSCH is not supported
	Per BWP
	
	
	
	
	




Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424][bookmark: _GoBack]This contribution presents our views on Rel-18 UE features for coverage enhancements, which can be found in above for detailed comments and suggestions. Further discussion and consolidation in RAN1 is required. 
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