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Introduction
[bookmark: _Hlk118291618]In this contribution, we share our view on the necessity of a reply LS to RAN1 (R1-2210739/ R4-2218025) in order to address the L1/L2 issue caused by Rel-17 increasing UE power high limit for CA and DC.
[bookmark: P3]Discussion
[bookmark: Proposal1]L1/L2 issue caused by increasing UE power high limit for CA and DC
In RAN4#101 bis meeting, an SAR issue caused by the introduction of increasing UE power high limit for CA and DC was discussed, and the following observation was made [1][2].
	 SAR
· For duty cycle capability reporting, wording changes and/or scaling of equations and values may be needed.
· However, since P-MPR is always available, the WI can be closed even without such wording changes or scaling.  
Ensure that in case 23+26 band comb supports this higher power feature, max uplink duty cycle is reported based on PC2 if it’s not default value. 



As described in this observation, RAN4’s common understanding is that maximum uplink duty cycle is reported based on PC2, which means that the UE capability indicating less stringent duty cycle will not be used to avoid the SAR issue. Therefore, any SAR issue caused by high power transmission in CA and DC can be avoided by applying P-MPR on a UE implementation basis. 
[bookmark: Observation1]Observation 1: As for high power transmission in CA/DC, RAN4’s assumption is that P-MPR is used to satisfy the SAR regulatory requirement while the same duty cycle as PC2 is used.
While no issue will happen with P-MPR based approach from regulatory point of view, a drawback is that the P-MPR value in FR1 is transparent to a gNB scheduler, which results in a potential error in link adaptation (i.e., gNB estimation of UL MCS is not accurate because of the autonomous UL power reduction by a UE). Even though power headroom report is available from Rel-15, accurate estimation of the occurrence of SAR issue at a UE is not easy for the gNB schedule. We would emphasize that this is L1/L2 issue, and hence the experty in RAN1 or RAN2 is required for the detailed analysis and the resolution. 
[bookmark: Observation2]Observation 2: For FR1 carriers, existing mechanism does not allow a UE to report the applied power backoff by P-PMR due to RF exposure requirements, which lead to the misunderstanding on the transmit power between a UE and a gNB scheduler.
From our perspective as a gNB vendor, the necessity of the enhancements is quite clear because the similar issue was identified for FR2 (i.e., MPE), and MPE report has been specified to improve the gNB awareness. The similar approach is expected in Rel-18, even though increasing UE power high limit for CA and DC has been available from Rel-17. 
[bookmark: Observation3]Observation 3: The similar issue for FR2 MPE was discussed in 3GPP, and MPE reporting has been introduced in Rel-16.
This issue was pointed out by a couple of companies at RAN1#110 bis meeting [3][4][5]. However, many companies in RAN1 showed their non-technical concern because the WID mentions that the power domain enhancements are RAN4-led item, and then it was concluded that the RAN1 discussion can be triggered based on the reply LS from RAN4.
	· 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)



RAN1 is currently stuck in their discussion because RAN1 has no clear understanding on the RAN4 assumption for the UE behaviour on the increasing UE power high limit, i.e., how the SAR issue is solved. Based on above observations, RAN4 should send a reply LS to notify RAN1 of RAN4’s assumption on the UE behaviour to address SAR issue due to the introduction of increasing UE power high limit for CA and DC, and let RAN1 to discuss the potential L1/L2 issue from their point of view. Otherwise, no technical discussion in RAN1 can be performed and their precious time will be consumed. 
Proposal 1: Send a reply LS to RAN1 to notify the RAN4 assumption on the UE behaviour regarding increasing UE power high limit for CA and DC to satisfy the SAR requirements in order to encourage their discussion to identify L1/L2 issue. 
Conclusion
In this contribution, we provide our views on power domain enhancement as below:
Observation 1: As for high power transmission in CA/DC, RAN4’s assumption is that P-MPR is used to satisfy the SAR regulatory requirement while the same duty cycle as PC2 is used.
Observation 2: For FR1 carriers, existing mechanism does not allow a UE to report the applied power backoff by P-PMR due to RF exposure requirements, which lead to the misunderstanding on the transmit power between a UE and a gNB scheduler.
Observation 3: The similar issue for FR2 MPE was discussed in 3GPP, and MPE reporting has been introduced in Rel-16.
Proposal 1: Send a reply LS to RAN1 to notify the RAN4 assumption on the UE behaviour regarding increasing UE power high limit for CA and DC to satisfy the SAR requirements in order to encourage their discussion to identify L1/L2 issue. 
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