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Introduction
Rel-18 WID on further NR coverage enhancements [1] describes the following objectives for power domain enhancements:
	· Study and if necessary specify following power domain enhancements
· Enhancements to realize increasing UE power high limit for CA and DC based on Rel-17 RAN4 work on “Increasing UE power high limit for CA and DC”, in compliance with relevant regulations (RAN4, RAN1)
· Enhancements to reduce MPR/PAR, including frequency domain spectrum shaping with and without spectrum extension for DFT-S-OFDM and tone reservation (RAN4, RAN1)



In RAN1#112 [2], the following agreement was made on increasing UE power high limit:
	Agreement
Further discussions in RAN1 concerning means to facilitate higher power transmissions in CA and DC, if applicable, can target increasing gNB awareness of UE’s Tx power, e.g., PHR reporting enhancement such as current power class, power class change, or application of P-MPR by UE (subject to RAN4’s input). 
· FFS: details. 



In RAN1#112bis-e [3], the following agreement was made on increasing UE power high limit:
	Observation
RAN1 discussed advantages and disadvantages of solutions included in R1-2302270 (R4-2303701) on enhancements to realize increasing UE power high limit for CA and DC. Pros and cons of the inclusion in the PHR report of at least one of the following quantities have been analyzed for different reporting mechanisms, triggers, and reporting periodicities:
· ∆PPowerClass 
· Power class
· P-MPR 
· Start and length of evaluation period for power class fallback
· Estimated duration of power class fallback
· Estimated duration over which UE can sustain Pcmax before additional P-MPR is required
· Sustainable duty cycle to prevent a fallback
· Energy/power availability
Note: Discussion is still ongoing, and its full current content can be found in Section 2.1.2 of R1-2303924.



In RAN1#113 [4], 
	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.



In the contribution we discuss our views on power-domain enhancements for further NR uplink coverage enhancements. 
Discussion
MPR/PAR reduction
In RAN#100 [5], the following additional agreement was made on MPR/PAR reduction:
	· No RAN1 specification impact is expected for MPR/PAR reduction in Rel-18 UL Coverage WI
· RAN4 will define new optional requirements in the form of at least MPR reduction suitable for a transparent scheme (such as FDSS) that have no RAN1 specification impact



Based on RAN-P guidance, no more RAN1 discussions is expected on MPR/PAR reduction in Rel-18. Hence we propose to have no more discussions in RAN1.
Proposal 1: RAN1 does not have any more discussion on MPR/PAR reduction in Rel-18. 

Increased UE power high limit for CA/DC
In RAN4#107 meeting, an LS to RAN1 was sent with following recommendation [6].
	With regard to enhanced information exchange between the UE and gNB to improve scheduling and network performance when using higher power CA/DC, RAN4 would like to provide the following recommendation and guidance as a follow-up to our earlier Reply LS in R4-2303701 from RAN4#106:
· enable UE report on the ΔPPowerClass to indicate which power class requirements that the UE is referring to only when configured duty cycle is exceed 
· The occasion of the report should be limited to when configured duty cycle is exceeded. 
· can be combined with full-power MIMO transmission capability reporting corresponding to the current power class 
· not to introduce P-MPR report since this is closely related to SAR implementation, which is sensitive to UE design
· RAN4 stops the discussion on reporting prediction with specific evaluation periods and durations in Rel-18.
· RAN4 does not consider EHR feasible.



Based on RAN1-113 agreement and the above RAN4 LS to RAN1, there are two types of information for signaling enhanced PHR: ΔPPowerClass reporting and P-MPR reporting. In terms of signaling trigger, enhanced PHR can be considered as reactive/aperiodic or proactive/periodic approach. Due to limited RAN1 time in previous meetings, discussions have been brief. It is our understanding that more thorough discussion in needed in RAN1 to determine a suitable solution that can use any unused transmit power headroom. 
Despite the recent RAN4 recommendation in the above reply LS, RAN1 needs to discuss all feasible solutions (including P-MPR, which was listed in the recent RAN1-113 agreement). 
Based on these observations, we propose the following: 
Proposal 2: RAN1 shall have thorough discussions of all feasible signaling solutions for enhanced PHR on how to utilize unused transmit power, rather than focusing on recent RAN4 recommendations solely. 

Conclusions
We have the following proposal:
Proposal 1: RAN1 does not have any more discussion on MPR/PAR reduction in Rel-18.
Proposal 2: RAN1 shall have thorough discussions of all feasible signaling solutions for enhanced PHR on how to utilize unused transmit power, rather than focusing on recent RAN4 recommendations solely. 
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