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1	Introduction 

In response to RAN4 LS on enhancements to realize increasing UE power high limit for CA and DC [1], RAN1 has replied in [2] to confirm that they have not found any RAN1 impact to realize the inclusion of ΔPPowerClass in a report to network. On the other hand, RAN1 are further discussing potential RAN1 impact concerning support for uplink full power MIMO transmission (ULFPTx) dependency on ΔPPowerClass report. In this contribution, we share our view on the dependency of ULFPTx on ΔPPowerClass report.                                
2 Discussion

The “Increasing UE power high limit for CA and DC” feature was introduced in Rel-17 with the intention to maximize the UE per-band power class capability while transmitting in two UL bands simultaneously which would have been underutilized without the feature due to the total maximum output power restriction in current 3GPP UE power class definition. The feature was intended to be leveraged in Rel-18 “Further NR coverage enhancements” as an objective for power domain enhancement with the consideration of SAR regulation where UE may restrain its total maximum output power via ∆PPowerClass or P-MPR when UL duty cycle exceeds certain limit. As the instance of UE applying ∆PPowerClass may be transparent to network, it has been proposed to enable UE ∆PPowerClass reporting to network to potentially improve scheduling and network performance when using higher power CA/DC. Nonetheless, in last RAN4 meeting, it has been clarified that the ∆PPowerClass should be applicable to all HPUE power classes and not be specific to HPUE with “Increasing UE power high limit for CA and DC” feature, as was captured in the approved “WF on UL power enhancement” [3]. And as a matter of fact, RAN4 has also concluded that ∆PPowerClass is not applicable to CA/DC with high-power limit feature for which only P-MPR is used for SAR mitigation. Therefore, RAN4 should cease using “Increasing UE power high limit for CA and DC” feature as a vehicle for future ∆PPowerClass reporting discussions to avoid the confusion.        

Observation 1: RAN4 has concluded that ∆PPowerClass is not applicable to CA/DC with high-power limit feature for which only P-MPR is used for SAR mitigation.

Proposal 1: RAN4 should cease using “Increasing UE power high limit for CA and DC” feature as a vehicle for future ∆PPowerClass reporting discussions to avoid the confusion.

On the dependency of ULFPTx on ΔPPowerClass report, in our view, UE’s fundamental capability in ULFPTx shall not be altered by ΔPPowerClass nor with other power limiting mechanisms, such as P-Max and P-MPR, as ULFPTx is an indication of UE’s power amplifier (PA) configuration in conjunction with the corresponding power class handling capability. There has been a misconception in RAN4 that when ΔPPowerClass is applied, the UE power class would be changed (also being considered as power class “fallback”). In fact, the UE power class should have never fell back as it is the UE PA power handing capability which does not change because of any power back-off.    

Observation 2: ULFPTx capability is an indication of UE’s power amplifier (PA) configuration in conjunction with the corresponding power class handling capability. 

Observation 3: UE’s fundamental ULFPTx capability shall not be altered by ΔPPowerClass nor with other power limiting mechanisms, such as P-Max and P-MPR.

Observation 4: There has been a misconception in RAN4 that when ΔPPowerClass is applied, the UE power class would be changed (also being considered as power class “fallback”).

Observation 5: The UE power class should have never fell back as it is the UE PA power handing capability which does not change because of any power back-off.

On the other hand, if UE supports ULFPTx, irrespective of any mode, as long as ΔPPowerClass = 3dB or 6dB is applied, each of the PAs shall be able to support PCMAX individually, or equivalently the UE can always support full-power mode (or mode 0). However, this does not mean the UE’s fundamental capability in ULFPTx has changed. Similarly, for P-MPR reaching 3dB or higher or the configured transmit output power is 3dB or more lower than PCMAX via transmit power control (TPC), UE can always support the required output power with either one of the PA.

Observation 6: If UE supports ULFPTx, irrespective of any mode, as long as ΔPPowerClass = 3dB or 6dB is applied, each of the PAs shall be able to support PCMAX individually, or equivalently the UE can always support full-power mode (or mode 0).

In summary, since network is already aware of UE’s ULFPTx capability based on the RRC indication, it should be able to derive the equivalent full-power mode when PCMAX is constrained by ΔPPowerClass or other power limiting mechanisms, such as P-Max and P-MPR. Therefore, combining the ΔPPowerClass report with additional ULFPTx capability indication is deemed unnecessary. On the other hand, if the ΔPPowerClass status change would occur rather frequently, the redundant additional ULFPTx capability indication could potentially impact the network efficiency.                     

Observation 7: Since network is already aware of UE’s ULFPTx capability based on the RRC indication, it should be able to derive the equivalent full-power mode when PCMAX is constrained by ΔPPowerClass.

Observation 8: If the ΔPPowerClass status change would occur rather frequently, the redundant additional ULFPTx capability indication could potentially impact the network efficiency.

Proposal 2: If ∆PPowerClass reporting would be developed, do not combine with additional ULFPTx capability indication.

3	Conclusion

In this contribution, we share our view on the dependency of ULFPTx on ΔPPowerClass report and propose if ∆PPowerClass reporting would be developed, do not combine with additional ULFPTx capability indication.

Observation 1: RAN4 has concluded that ∆PPowerClass is not applicable to CA/DC with high-power limit feature for which only P-MPR is used for SAR mitigation.

Proposal 1: RAN4 should cease using “Increasing UE power high limit for CA and DC” feature as a vehicle for future ∆PPowerClass reporting discussions to avoid the confusion.

Observation 2: ULFPTx capability is an indication of UE’s power amplifier (PA) configuration in conjunction with the corresponding power class handling capability. 

Observation 3: UE’s fundamental ULFPTx capability shall not be altered by ΔPPowerClass nor with other power limiting mechanisms, such as P-Max and P-MPR.

Observation 4: There has been a misconception in RAN4 that when ΔPPowerClass is applied, the UE power class would be changed (also being considered as power class “fallback”).

Observation 5: The UE power class should have never fell back as it is the UE PA power handing capability which does not change because of any power back-off.

Observation 6: If UE supports ULFPTx, irrespective of any mode, as long as ΔPPowerClass = 3dB or 6dB is applied, each of the PAs shall be able to support PCMAX individually, or equivalently the UE can always support full-power mode (or mode 0).

Observation 7: Since network is already aware of UE’s ULFPTx capability based on the RRC indication, it should be able to derive the equivalent full-power mode when PCMAX is constrained by ΔPPowerClass.

Observation 8: If the ΔPPowerClass status change would occur rather frequently, the redundant additional ULFPTx capability indication could potentially impact the network efficiency.

Proposal 2: If ∆PPowerClass reporting would be developed, do not combine with additional ULFPTx capability indication.
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