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Introduction
The WI of further NR coverage enhancements was agreed in RANP#96. The detailed objectives of the work item are as follows [1].
· Specify following PRACH coverage enhancements (RAN1, RAN2)
· Multiple PRACH transmissions with same beams for 4-step RACH procedure
· Study, and if justified, specify PRACH transmissions with different beams for 4-step RACH procedure
· Note 1: The enhancements of PRACH are targeting for FR2, and can also apply to FR1 when applicable.
· Note 2: The enhancements of PRACH are targeting short PRACH formats, and can also apply to other formats when applicable.
·  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)
·  Specify enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM (RAN1)
In the RAN1#110-bis meeting, the power domain enhancements were discussed. And several agreements have been achieved [2]. The agreements are listed in the correspondent 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.
In the last meeting, enhancements to realize increasing UE power high limit for CA and DC were discussed, and the following agreement was made.
	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.


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.
To solve this problem, RAN1 could study new reporting information other than current power headroom. For example, based on the power class, the SAR limitation and the past UL scheduling, UE may report how many energy it left to transmit during a period, or how many slots/ symbols can transmit using current Tx power. This can help gNB have a better understanding about the UE’s situation. gNB can then trade off between scheduling in a shorter time with higher power or vice versa.

Proposal 1:
Study new reporting information to let gNB have a clear understanding about the UE when using higher power CA/DC.

Conclusions
In this contribution, we provide our views on the power domain enhancements. The observations and proposals are as below.
Proposal 1:
Study new reporting information to let gNB have a clear understanding about the UE when using higher power CA/DC.
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