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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In Rel-18, RAN4 sent LS [1] to RAN1 on the enhancement of reporting the delta Ppowerclass when it is increased or decreased due to the SAR and duty cycle issue. And then supplemental LS [2] to RAN1 on further clarification of details.

In this meeting, RAN1 reply LS [3] with some questions as below table. This paper will discuss these aspects.

	1	Overall description
RAN1 thanks RAN4 for the Reply LS on enhancements to realize increasing UE power high limit for CA and DC in R4-2310500. 
RAN1 discussed about the recommendations and guidance included in R4-2310500 and agreed on the following observations.
Concerning the recommendation of enabling UE report on the ΔPPowerClass to indicate which power class requirements that the UE is referring to only when configured duty cycle is exceeded:
a) RAN1 understands it as related to a PHR reporting enhancement by means of which Power class fallback ΔPPowerClass is reported by UE with aperiodic PHR as discussed in R4-2303560, i.e., the WF brought to RAN1’s attention by RAN4 with R4-2303701, Reply LS on enhancements to realize increasing UE power high limit for CA and DC.
b) The duty cycle exceedance is referred to by RAN4 as “occasion of the report”. RAN1 understands that this expression refers to the event that triggers the aperiodic PHR report, and not to the actual UL resource to send the MAC-CE carrying the report, which would be still subject to UL resource availability as per RAN1 specification.
c) RAN1 does not see a RAN1 impact for this enhancement.

Furthermore, RAN1 agreed on respectfully ask to RAN4 the following questions:
· Q1: It is RAN1 understanding that ΔPPowerClass can be triggered by the cases when the percentage of uplink symbols transmitted in a certain evaluation period is larger than a certain duty cycle as specified in Clause 6.2.4 of TS 38 101-1. Could RAN4 clarify whether all these cases can trigger ΔPPowerClass reporting in PHR MAC CE?
· Q2: In case of duty cycle exceedance, and resulting ΔPPowerClass reporting as per recommendation in R4-2310500, is a further ΔPPowerClass reporting also allowed when UE returns to advertised PC power capabilities? 
· Q3: Could RAN4 confirm the correctness of RAN1’s understanding as per observation b) concerning the recommendation of enabling UE report on the ΔPPowerClass to indicate which power class requirements that the UE is referring to only when duty cycle is exceeded?
· Q4:  Could RAN4 clarify the meaning of the recommendation related to the combination of the ΔPPowerClass report with full-power MIMO transmission capability reporting corresponding to the current power class?
To RAN4: ACTION: 	RAN1 respectfully asks RAN4 to provide answers to questions Q1 to Q4.
To RAN2: ACTION: 	RAN1 respectfully asks RAN2 to consider the above in its further work.



2 Discussion
2.1 Reporting occasion and Q3
The ΔPPowerClass reporting includes two cases, one is the max power fallback (ΔPPowerClass=3dB), and the other is the max power rises (ΔPPowerClass=3dB). These two scenarios have been identified and sent to RAN1 with LSs [1,2]. However, in the LS [2], it clarifies to RAN1 on how the occasion of the report is, i.e. based on the time that scheduled duty cycle exceeds or equal to/below the max uplink duty cycle capability (yellow highlighted). And in RAN1 reply LS [3] they also asked about the reporting time occasion. After a second thought there might be some problem with this reporting occasion based on duty cycle status especially considering there is no exact time window defined in the spec.

	RAN4’s intention is reporting ΔPPowerClass should be limited to occasions when maximum transmission power changes originating from a duty cycle mechanism. Hence, the exchange of ΔPPowerClass is allowed for when maximum transmission power falls as well as it rises. In summary, the main bullet and the 1st sub-bullet in the LS are corrected as follows:
· 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.



Below figure 1 and 2 are two examples on how the duty cycle might be calculated inside UE (NW have no idea how the duty cycle is calculated in UE), one is based on the SAR regulation test window length which usually is several minutes, and the other is a smaller calculation window. 

It can be seen that for the same Tx transmission, UE in figure 1 and in figure 2 will report the ΔPPowerClass in different time occasion. It is impossible for NW to know when the UE duty cycle will exceed or will below the duty cycle capability. Therefore, using the duty cycle exceed/equal/below the maxUplinkdutycycle capability to decide the time occasion of ΔPPowerClass reporting is impossible. 





Figure 1 Duty cycle is calculated based on SAR test time window (red table) and is calculate duty cyle in real time manner




Figure 2 Duty cycle is calculated based on smaller time window and make decision in the end of each window

Instead, what NW cares about is not the time occasion of duty cycle status but when the power changes. And in the LS [2] it is also clarified that “the exchange of ΔPPowerClass is allowed for when maximum transmission power falls as well as it rises”, in our view this is clear to NW of what the reporting occasion is, i.e. the time when maximum transmission power falls as well as it rises.

Observation 1:   There is no definition of how the duty cycle is calculated especially where the window starts and where it stops, this makes UE may have different implementations in duty cycle calculation and it is unknown to NW. 

Observation 2:   UE may have different behavior in deciding whether the duty cycle is exceeded or below which makes anchor the ΔPPowerClass reporting occasion to duty cycle changes is unclear, instead the max power change occasion is more suitable/meaningful regardless how the duty cycle calculation is implemented in UE.

Proposal 1:         Inform RAN1 that the ΔPPowerClass reporting occasion is based on when the maximum transmission power changes rather than the scheduled duty cycle exceeds/equal/below the maxUplinkdutycycle capability.

Regarding the Q3 from RAN1 LS, it emphasizes that the reporting is subject to UL resource availability which is correct understanding in our view.

	b) The duty cycle exceedance is referred to by RAN4 as “occasion of the report”. RAN1 understands that this expression refers to the event that triggers the aperiodic PHR report, and not to the actual UL resource to send the MAC-CE carrying the report, which would be still subject to UL resource availability as per RAN1 specification.

Q3: Could RAN4 confirm the correctness of RAN1’s understanding as per observation b) concerning the recommendation of enabling UE report on the ΔPPowerClass to indicate which power class requirements that the UE is referring to only when duty cycle is exceeded?



Proposal 2:         Regarding Q3 of RAN1 LS, confirm RAN1 understanding that “occasion of the report” in RAN4 LS refers to the event that triggers the aperiodic PHR report, and not to the actual UL resource to send the MAC-CE carrying the report.

2.2 Q1

[bookmark: _Hlk146634745]Q1: It is RAN1 understanding that ΔPPowerClass can be triggered by the cases when the percentage of uplink symbols transmitted in a certain evaluation period is larger than a certain duty cycle as specified in Clause 6.2.4 of TS 38 101-1. Could RAN4 clarify whether all these cases can trigger ΔPPowerClass reporting in PHR MAC CE?

For this Q1, it is not quite clear the meaning of “all these cases” mean. It was agreed in RAN4 that the ΔPPowerClass reporting is only for the case that is caused by duty cycle exceeded or reduced. And it should be noticed that in clause 6.2.4 there are many cases that can cause the ΔPPowerClass =3dB, it should be clear in reply LS to RAN1 that cases other than duty cycle are not considered.
[image: cid:image004.jpg@01D9F08F.B1151A00]

Proposal 3:         Regarding Q1 of RAN1 LS, clarify to RAN1 that the cases in clause 6.2.4 of 38.101-1 other than duty cycle are not considered in the ΔPPowerClass reporting and any of these duty cycle cases will trigger the ΔPPowerClass reporting.

2.3 Q2
Q2: In case of duty cycle exceedance, and resulting ΔPPowerClass reporting as per recommendation in R4-2310500, is a further ΔPPowerClass reporting also allowed when UE returns to advertised PC power capabilities? 

Proposal 4:         Regarding Q2 of RAN1 LS, confirm RAN1 understanding.

2.4 Q4
Q4:  Could RAN4 clarify the meaning of the recommendation related to the combination of the ΔPPowerClass report with full-power MIMO transmission capability reporting corresponding to the current power class?

For this question, our understanding is that RAN4 has focused on the case that UE may have different ULFPTx capabilities (mode 0/1/2) in before and after ΔPPowerClass changes so UE need to indicate to NW which ULFPTx mode is supported. For example, UE PA configuration is PC3+PC3 with total power class PC2, then UE indicate mode 1 to NW, however, when the ΔPPowerClass =3dB applied, it is PC3+PC3 with total power PC3, then UE can indicate mode 0 to NW in this case. 

Proposal 5:         Regarding Q4 of RAN1 LS, clarify with RAN1 that it targets for the scenario that UE may have different ULFPTx capabilities (mode 0/1/2) in before and after ΔPPowerClass changes so UE can indicate to NW which ULFPTx mode is supported.

3 Conclusions
In this paper the RAN1 LS is discussed with following observations and proposals.

Observation 1:   There is no definition of how the duty cycle is calculated especially where the window starts and where it stops, this makes UE may have different implementations in duty cycle calculation and it is unknown to NW. 

Observation 2:   UE may have different behavior in deciding whether the duty cycle is exceeded or below which makes anchor the ΔPPowerClass reporting occasion to duty cycle changes is unclear, instead the max power change occasion is more suitable/meaningful regardless how the duty cycle calculation is implemented in UE.

Proposal 1:         Inform RAN1 that the ΔPPowerClass reporting occasion is based on when the maximum transmission power changes rather than the scheduled duty cycle exceeds/equal/below the maxUplinkdutycycle capability.

Proposal 2:         Regarding Q3 of RAN1 LS, confirm RAN1 understanding that “occasion of the report” in RAN4 LS refers to the event that triggers the aperiodic PHR report, and not to the actual UL resource to send the MAC-CE carrying the report.

Proposal 3:         Regarding Q1 of RAN1 LS, clarify to RAN1 that the cases in clause 6.2.4 of 38.101-1 other than duty cycle are not considered in the ΔPPowerClass reporting and any of these duty cycle cases will trigger the ΔPPowerClass reporting.

Proposal 4:         Regarding Q2 of RAN1 LS, confirm RAN1 understanding.

Proposal 5:         Regarding Q4 of RAN1 LS, clarify with RAN1 that it targets for the scenario that UE may have different ULFPTx capabilities (mode 0/1/2) in before and after ΔPPowerClass changes so UE can indicate to NW which ULFPTx mode is supported.
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