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Introduction
The delta_power class related issues have been discussed for several meetings. In RAN4#108bis, a WF [2] has been agreed and a new LS [3] is sent out for this issue, which is as supplements for previously agreed LS in [4][5].
In this RAN4 meeting, a new LS [1] is received from RAN2 with several questions. This paper is targeted to further disucss these issues. A draft LS has been also submitted in [6].
Discussion
In [1], the following questions and conditions have been sent to RAN4:
RAN2 discussed the RAN4 LS R2-2309468	 about enhancements to realize increasing UE power high limit for CA and DC and concluded that more detailed information is required to be able to design the signaling to support delta power class reporting appropriately.
Hence, RAN2 would like to respectfully ask the following questions from RAN4:
· Q1: What exact information is required to be reported by the UE (ie., how many bits are required to support the reporting of this information)?
· Q2: What is the granularity of the information to be reported (e.g., per UE / per cell / other option)?
· Q3: Will RAN4 specification(s) specify the triggering condition(s) when this reporting should be performed by the UE, to which RAN2 specification(s) could then refer to when writing the reporting procedure?

RAN2 would also like to point out that the next RAN2#124 meeting is the last RAN2 meeting for Rel-18 and would appreciate any early response to these questions

Q1: Bits required to support the reporting
This would depend on how many cases of ΔPPowerClass exist and would be applicable for the reporting.
As defined in 38.101-1, currently there are only three cases for ΔPPowerClass originating from a duty cycle mechanism, that are: 0dB, 3dB and 6dB. There is also another case such as -3dB for pi/2 power boosting, but this should not be considered for this reporting since it is not originated from a duty cycle mechanism. 
In this sense, two bits seems enough for this case. Even if we introduce an even higher power class compared to PC1.5 in the future, we would still have one more place for future extension.
Proposal 1: 2 Bits is suggested for the information, considering the current need (three cases: 0/3/6dB) and future extension. 

Q2: the granularity of the information to be reported
The granularity has not been discussed in RAN4 yet. However, we already have the LS in [3] including the following contents:RAN4 confirms that the cases to enable UE to report ΔPPowerClass are limited to occasions when maximum transmission power changes originating from a duty cycle mechanism. This principle applies to not only single carrier case, but also multiple carrier case for CA/DC.
.

[bookmark: _Hlk149781292]Since CA/DC should also be considered and single carrier case is not enough, ΔPPowerClass,CA should also be considered. So at least per band for single carrier case and per band combination for CA may need to be covered. Per UE seems not sufficient, since different band/BC may be different as stated, may also be a way forward since 
In addition, it should be noted that the ULFPTx seems to be defined as Per FS in RAN2. Thus, per FS may be considered for this granularity, to have better consistency, and can also cover the per band and/or per BC cases.
Since this topic is newly introduced and companies may not have sufficient time to study and discuss, this granularity can consider per FS which it the most flexible one, or postpone the topic in the current response until more discussion are conducted.
Proposal 2: Choose per FS as granularity, or postpone the reply of this topic to next meeting.

Q3: Will RAN4 specify triggering conditions?
RAN4 had already sent multiple LS to RAN1/2 in [3][4], and has a clear indication on the condition that would need the report condition, that is:· Answer from RAN4: As clarified in R4-2314703, ΔPPowerClass reporting is also allowed when UE returns to advertised power class reference after duty cycle exceedance.
· 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 believed such a triggering scheme is better described in RAN2 specs, and not in RAN4. 
For the description of how the value of ΔPPowerClass was calculated, an example is as following:
[image: ]
It is obvious that the conditions are so complicated and definitely not suitable to be copied anywhere outside RAN4. RAN2 can reference this condition which is defined in RAN4, and provide the triggering condition which is the change of because of the change of the percentage of uplink symbols transmitted in a certain evaluation period.
In addition, it should be noted that there are multiple ΔPPowerClass related concepts, such asΔPPowerClass and ΔPPowerClass,CA defined in 38.101-, ΔPPowerClass,EN_DC defined in 38.101-3. 
[bookmark: _Hlk149781244]Proposal 3: Leave the case description for different values of ΔPPowerClass (and other related concepts) in RAN4 as current it is, and RAN2 can define the triggering condition of value changes of ΔPPowerClass because of the duty cycle changes (i.e. change of the percentage of uplink symbols transmitted in a certain evaluation period) as in previous multiple LSs.

A draft LS [6] is also submitted based on previous proposals.
Conclusion
In this paper, the incoming LS [1] is discussed, and the following three proposals are provided:
[bookmark: _Hlk149781048][bookmark: _Hlk149781116]Proposal 1: 2 Bits is suggested for the information report, considering the current need (yhree cases: 0/3/6dB) and future extension. 
[bookmark: _Hlk149781146]Proposal 2: Choose per FS as granularity, or postpone the reply of this topic to next meeting.
Proposal 3: Leave the case description for different values of ΔPPowerClass (and other related concepts) in RAN4 as current it is, and RAN2 can define the triggering condition of value changes of ΔPPowerClass because of the duty cycle changes (i.e. change of the percentage of uplink symbols transmitted in a certain evaluation period) as in previous multiple LSs.

A draft LS [6] is also submitted based on previous proposals.
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APpoerclass =

3 dB for a power class 2 capable UE or 6 dB for a power class 1.5 UE when P-max of 23 dBm or lower is
indicated; or when the field of UE capability max UplinkDutyCycle-PC2-FR1 is absent and the percentage
of uplink symbols transmitted in a certain evaluation period is larger than 50%; or when the field of UE
capability maxUplinkDutyCycle-PC2-FRI is not absent and the percentage of uplink symbols transmitted in
a certain evaluation period is larger than max UplinkDutyCycle-PC2-FRI as defined in TS 38.331 (The
exact evaluation period is no less than one radio frame); .

3 dB for a power class 1.5 capable UE when P-max of between 23 dBm and 26 dB is indicated; or when
the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the percentage of uplink symbols
transmitted in a certain evaluation period is between 25% and 50%; or when the field of UE capability
maxUplinkDutyCycle-PC2-FRI is not absent and the percentage of uplink symbols transmitted in a certain
evaluation period is between maxUplinkDutyCycle-PC2-FR1 and maxUplinkDutyCycle-PC2-FR1/2 as
defined in TS 38.331 (The exact evaluation period is no less than one radio frame); -

3dB when the UE is configured with SUL configurations and the requirements of default power class are
applied as specified in sub-clause 6.2C.1 on the band where UE indicates power class 2; «

0 dB otherwise; -




