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Introduction
In RAN4#103 meeting, CRs to TS38.101-1 and TS38.101-3 were agreed.[1][2]. With this agreement, the upper 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) is specified as an absorbed energy (mainly from Tx signal) over a 6-minute period in Japan[3][4]. 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 (ex, P-MPR). This contribution discusses the existing specifications issues to realize power domain enhancements.
Discussion
Issues of current specification to realize higher power transmission in CA/DC
A UE determines the available RF exposure for a certain period of time. the UE can choose to allow a uniform amount of exposure spread out over the entire period of time or allow increased exposure in the certain period , followed by a decreased amount of exposure in the remaining portion. Fig.1 shows an example of UE transmission power adjustment.
[image: ]
Fig.1 Example of UE transmission power control
From the above figure, we can see that the UE adjusts the transmission power based on the P-MPR over a certain evaluation period in order not to violate the regulation. The problem is that, however, the transmission power adjustment is totally depending on UE implementation, and thus gNB has no way to obtain the status in UE side. We can assume the worst case that a UE is suspended to transmit the signal due to no available power headroom under the regulation. Again, the transmission suspension is also UE implementation, and thus the gNB cannot recognize what happens in UE side. It means that the gNB can keep scheduling both DL/UL transmission / retransmission to the UE who cannot radiate any signal, accordingly, the overall system performance will significantly degrade. 
Observation 1: In order to realize higher power transmission in CA/DC, the existing specification have some issues of the lack of information from gNB scheduler point of view.
Based on above observation, it is essentially required the signalling or reporting scheme for the transmission power adjustment at UE side in order to realize higher power transmission in CA/DC. Therefore, we propose that RAN1 should study how to achieve the power domain-related information exchange between UE and gNB.
Proposal 1: To realize higher power transmission in CA/DC, RAN1 should study how to achieve the power domain-related information exchange between UE and gNB.
· FFS: Details of signaling/report
Way forward at RAN1#111
This issue was pointed out by a couple of companies at RAN1#110 bis meeting. 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. Looking back at the past discussions on increasing the maximum output power for CA and DC in Rel-17, RAN4 has recognized that this functionality has no impact on RAN1 specifications because P-MPR can solve the regulatory issues. However in our understanding, it just means that existing power control mechanism works as it is, and RAN4 was not aware of the potential problem from the scheduler point of view so far. Therefore, we still believe RAN1 can study the potential issue related to higher power transmission in CA/DC even without RAN4 LS. Nevertheless, at the last meeting, the main discussion was whether RAN1 or RAN4 would be the leading WG for this scope, and there was no technical discussion, unfortunately. To avoid the unnecessary delay in RAN1, we would propose the following as a way forward at RAN1#111: 
Proposal 2: RAN1 should perform the technical discussions based on the RAN1 contributions rather than “this scope is RAN4-led or not” discussion
Conclusion
In this contribution, we provide our views on power domain enhancement as below:
Observation 1: In order to realize higher power transmission in CA/DC, the existing specification have some issues of the lack of information from gNB scheduler point of view.
Proposal 1: To realize higher power transmission in CA/DC, RAN1 should study how to achieve the power domain-related information exchange between UE and gNB.
· FFS: Details of signaling/report
Proposal 2: RAN1 should perform the technical discussion based on the RAN1 contributions rather than “this scope is RAN4-led or not” discussion
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