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Introduction
Further NR coverage enhancements WID was agreed in RAN#94e (RP-221858) [1]. It includes the following objective.
	· 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)


[bookmark: P3]This contribution discusses the specification enhancements required to realize power domain enhancements.
Discussion
[bookmark: Proposal1]Power domain enhancements for CA/DC
In RAN4#103 meeting, CRs to TS38.101-1 and TS38.101-3 were agreed.[2][3]. With this agreement, the upper and lower limits of PCMAX are raised to enable higher maximum output power for CA and DC for PC3+PC2 power configurations when [HigherPowerLimitCADC] is signaled. When the maximum output power requirement relaxation in HPUE and CA/DC is applied to a UE, the UE can increase the total transmission power according to the RAN4 specifications. However, the UE must satisfy the regulations based on the radio wave protection guideline, e.g., the specific absorption rate (SAR) value is specified as a 6-minute average value in Japan[4][5]. According to the current specifications, the SAR issue for non-CA with HPUE can be avoided by using maxUplinkDutyCycle, and for CA case, the problem will be avoided by UE implementation. Fig.1 shows an example of UE cumulative transmission power control.

[image: ]
Fig.1 Example of UE cumulative transmission power control
On the other hand, it is not required for a UE to inform a gNB of its cumulative transmit power information, which may cause UE autonomous Tx suspension due to SAR limit. This will result in an inconvenience at the gNB scheduler. Note that gNB can estimate the cumulative transmit power of a UE by using reports from the UE such as power headroom report. However, the estimation is not always accurate.
Observation 1: If UE suspends Tx power due to SAR limit based on UE implementation, this will result in an inconvenience at the gNB scheduler.
Based on above observation, we see a strong necessity in Rel-18 to introduce a new signaling/report such that a UE with increasing maximum power limit for inter-band UL CA can inform a gNB of accumulated transmission power information.
Proposal 1: A new signaling/report from UE to gNB should be introduced to let gNB know the timing about UE autonomous Tx suspension due to SAR limit
· FFS: Details of signaling/report
Conclusion
In this contribution, we provide our views on power domain enhancement as below:
Observation 1: If UE suspends Tx power due to SAR limit based on UE implementation, this will result in an inconvenience at the gNB scheduler.
Proposal 1: A new signaling/report from UE to gNB should be introduced to let gNB know the timing about UE autonomous Tx suspension due to SAR limit
· FFS: Details of signaling/report
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