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Introduction
In the RAN1#114bis meeting, the power domain enhancements were discussed. And several agreements have been achieved [1]. The agreements are listed in the corresponding sections.
In this contribution, we provide our views on the power domain enhancements.

Discussion
Two issues should be solved under the scope of the power domain enhancements. The first one is 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. The second issue is enhancements to reduce MPR/PAR, including frequency domain spectrum shaping with and without spectrum extension for DFT-S-OFDM and tone reservation.
RAN4 provides they view about this enhancement, and the recommendation and guidance were provided in the LS R4-2310500 and LS- R4-2314728.
	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.

Although R4-2310500 explicitly stated that the occasion of reporting ΔPPowerClass should be limited to when configured duty cycle is exceeded, it was not only what RAN4 intended to state. RAN4’s intention is reporting ΔPPowerClass should be limited to occasions when maximum transmission power changes originating from a duty cycle mechanism. Hence, the exchange of ΔPPowerClass is allowed for when maximum transmission power falls as well as it rises. In summary, the main bullet and the 1st sub-bullet in the LS are corrected as follows:
· enable UE report on ΔPPowerClass to indicate which power class requirements that the UE is referring to where only ΔPPowerClass (power reduced) resulting from duty cycle exceedance or ΔPPowerClass (power return) resulting from duty cycle reduction  

· The occasion of the report should be limited to either when the scheduled duty cycle exceeds the UE maximum duty cycle capability or reduces to equal to or below the UE maximum duty cycle capability after exceedance.

It is also noted that RAN4 agreed that full-power MIMO transmission capability reporting corresponding to the applicable power class requirements is the only feature that can be combined with ΔPPowerClass at this writing. 




In the last meeting, following conclusion has been made.
	Conclusion
For potential RAN1 impacts on how UL full-power capability vary with ΔPPowerClass reporting, continue to discuss the following:
· Potential modifications to the scale factor ‘s’ in 38.213 subclause 7.1 to depend on ΔPPowerClass.
· Modifications related to TPMI e.g., modifications to avoid erroneous TPMI configuration and modifications to the TPMI table description
· Potential impact of ΔPPowerClass  on maximal number of layers in MIMO



Based on the above information, we should focus on the enhancement for reporting of ∆PPowerClass.
In current spec, to satisfy the SAR requirement, duty cycle is introduced. According to the TS 38.101, for example, a UE supports a different power class than the default UE power class for the band and the supported power class enables the higher maximum output power than that of the default power class may fallback to the default power class if the percentage of uplink symbols transmitted in a certain evaluation period is larger than 50% (by default) or maxUplinkDutyCycle-PC2-FR1 (if not absent) (The exact evaluation period is no less than one radio frame). If a UE has the capability of higher power CA/DC but always be troubled by duty cycle limitation, the increasing UE power high limit is short of efficiency.
In current spec, gNB have no idea about the exact power class UE is using. Only PHR can implicitly show the PC change to some extent. Aiming for smarter schedule, ∆PPowerClass and/or current power class could be helpful. For the above two options, we slightly prefer reporting ∆PPowerClass, as the main target is to let gNB know whether the UE is suffered from unexpected scheduling leading to a power backoff, other than know the exact power the UE using.
RAN4 also notes that the power class reporting can be combined with the full-power MIMO transmission capability reporting. From our point of view, in Rel-16 the full-power MIMO transmission is specified. However, this capability is highly related with the UE hardware architecture, and the UE capability reporting does not perform dynamically. When a UE with 2 PAs working at 23dB change its power class from PC2 to PC3, the UE may decrease both PAs instead shutting down one of the PAs. In this case the full-power MIMO transmission capability would not change. 
In current spec, what TPMI Group UE supported depends on the UE PA architecture and coherent capabilities. This UE capability reporting procedure could be further modified to report different full power TPMIs with different PowerClass, so that gNB could choose correct TPMIs when UE change and report its ΔPPowerClass.

Proposal 1:
Enhance UE capability reporting and/or RRC parameters to support UE reporting full power TPMIs with different PowerClass.

Conclusions
In this contribution, we provide our views on the power domain enhancements. The observations and proposals are as below.

Proposal 1:
Enhance UE capability reporting and/or RRC parameters to support UE reporting full power TPMIs with different PowerClass.
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