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1 Introduction
MPE enhancements was discussed in last RAN4 meeting and also the following RAN meeting. RAN1/2 were added into RAN4 WI as secondary responsibility in case RAN4 MPE solutions needs supports from other groups. Before the detailed discussion happens in RAN4, it is better to have some general principles which could facilitate the discussions.
This paper discuss the general thinking of Rel-16 MPE enhancements.
2 Discussion
In Rel-15, there are lots of discussions on the MPE in FR2 and defined the maxUplinkDutyCycle-FR2 UE capability. When it comes to Rel-16 and talking about the MPE enhancements, three aspects it may refer. First is the enhancements of solutions to help UE meet MPE requirements, second is enhancements of scheduling flexibility under current MPE solution, third is enhancements to help UE avoid potential radio link failure due to large power back off. It is proposed to clarify RAN4 MPE enhancement targets.
Proposal 1: Clarify which of the following aspects RAN4 is trying to enhance in Rel-16


Aspect 1: Enhancements of solutions to help UE meet MPE requirements

Aspect 2: Enhancements of scheduling flexibility under current MPE solution

Aspect 3: Enhancements to help UE avoid potential radio link failure
In the below section we discuss about aspect 2 and 3 since aspect 1 is not clear to us at this moment.

2.1 Enhancement of scheduling flexibility
The MPE solution in Rel-15 is relying on the static UE capability maxUplinkDutyCycle-FR2. Since it is a static capability defined under maximum output power, concerns were raised about the duty cycle restriction to BS scheduling when the power is below maximum power. It is common understanding that UE can use higher duty cycle when the power level is lower. Therefore, one of the potential enhancements is that UE reports multiple duty cycle capabilities corresponding to different power levels to facilitate BS scheduling. How this multiple capabilities will be reported to the network can be discussed later.
Observation 1: Reporting multiple duty cycle capabilities corresponding to different power levels could be one of the possible enhancements.

Proposal 2: Consider reporting multiple duty cycle capabilities corresponding to different power levels in Rel-16.
2.2 Enhancement to help UE avoid potential radio link failure
Radio link failure improvement caused by MPE actually has been discussed in RAN1 and several solutions have been analyzed [1][2][3]. RAN1 made the decision in August meeting that MPE enhancements will not be discussed in Rel-16 anymore due to no consensus on the benefit of the proposed solutions. 
	Conclusion

On the issue of beam management enhancements to address MPE, there is no consensus in RAN1 to introduce additional specification support in RAN1. No further discussion for Rel-16 from RAN1 perspective.


Considering RAN1 status, it is better for RAN4 to make agreement that all the solutions which has been discussed in RAN1 will not be considered in RAN4 and RAN4 will only focus on the purely “RAN4 solutions” [5] in Rel-16. Based on our understanding if this agreement can be made then the following solutions will not be considered as “RAN4 solutions” [4], i.e. UE preferred UL beam reporting, BS assisted UL beam selection, beam specific PHR/PMPR reporting.
	· Alt1. Support UE to report CRI/SSBRI where the CRI/SSBRI refers to a preferred spatial relation RS for UL transmission

· Alt2. Support SRI field in the DCI can be used to indicate multiple SRS resources and UE’s autonomous selection of one SRS resource for PUSCH beam determination out of the multiple

· Alt3: Reuse Rel-15 beam specific PHR reporting to determine beam-specific MPE impact transparently, i.e., by difference value between Pcmax (which is calculated based on P-MPR) and the required transmission power.


Proposal 3: All the solutions which has been discussed in RAN1 will not be considered in RAN4 which at least include UE preferred UL beam reporting, BS assisted UL beam selection, Beam specific PHR/PMPR reporting.
Besides the above mentioned RAN1 solutions, it would be helpful to make it common understanding that any solutions require RAN1 specification changes need to be carefully checked with RAN1 before decisions are made in RAN4.
Proposal 4: Any “RAN4 solutions” which require RAN1 specification changes need to be carefully checked with RAN1 before decisions are made in RAN4.
3 Conclusion
MPE enhancements actually have different understandings on which aspect this enhancement meant. Here in this paper we give three understandings and discussed initially about the high level principles before going into detailed solutions. This will be useful for the group on a same page of what will be discussed on this topic. And we got following observations and proposals.
Proposal 1: Clarify which of the following aspects RAN4 is trying to enhance in Rel-16


Aspect 1: Enhancements of solutions to help UE meet MPE requirements


Aspect 2: Enhancements of scheduling flexibility under current MPE solution


Aspect 3: Enhancements to help UE avoid potential radio link failure

Enhancement of scheduling flexibility
Observation 1: Reporting multiple duty cycle capabilities corresponding to different power levels could be one of the possible enhancements.
Proposal 2: Consider reporting multiple duty cycle capabilities corresponding to different power levels in Rel-16.

Enhancement to help UE avoid potential radio link failure
Proposal 3: All the solutions which has been discussed in RAN1 will not be considered in RAN4 which at least include UE preferred UL beam reporting, BS assisted UL beam selection, Beam specific PHR/PMPR reporting.
Proposal 4: Any “RAN4 solutions” which require RAN1 specification changes need to be carefully checked with RAN1 before decisions are made in RAN4.
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