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1 Introduction
In Rel-15, there are lots of discussions on the MPE in FR2 and defined the maxUplinkDutyCycle-FR2 UE capability for FR2 bands. It is a static capability defined for the maximum output power. Concerns were raised about the duty cycle restriction to BS scheduling when the power is below maximum power and due to time limitation this was left to Rel-16 enhancements. Also the radio link failure issue which is also related to the MPE discussion is another aspect of enhancement in Rel-16.
This paper discuss our view on the Rel-16 MPE enhancements.
2 Discussion
2.1 Enhancement in meeting MPE requirements
The MPE solution in Rel-15 is relying on the static UE capability maxUplinkDutyCycle-FR2. This capability restricts the UL duty cycle scheduling no matter of UE power levels. It has been pointed out in previous meetings that actually UE can use higher duty cycle when the power level is lower. This means UE need to report several duty cycle capabilities corresponding to different power levels to the network, and BS can refer to these capabilities when schedule UL transmission. However, this doesn’t mean too much capabilities are reported, the balance between signaling overhead and scheduling flexibility is needed. 
Observation 1: More UL duty cycle capabilities have benefit on improving UL performance, and balance between signaling overhead and scheduling flexibility is needed.
If we take 3dB power level as step then from the peak EIRP (22.4) to spherical coverage (11.5) there are about 4 steps and each can have their own corresponding capabilities. Therefore, 4 capabilities is enough.

Proposal 1: No more than 4 UL duty cycle capability can be reported.
Another thing is whether all UEs need to report 4 capabilities to the network? Our understanding is not needed. The current maxUplinkDutyCycle-FR2 capability value ranges from 15% to 100%, for the UEs have severe MPE issue their acceptable UL duty cycle is small and for these UEs more capabilities for lower power levels can have more benefits. On the contrary, UEs already have large UL duty cycle no need to report more capabilities. Therefore, UE should have the flexibility to decide whether report more capabilities or not.
Observation 2: More benefits can be achieved for UEs with severe MPE issue than UEs with less MPE issue by reporting more capabilities.
Proposal 2: UE should have the flexibility to decide whether report more capabilities or not.
2.2 Enhancement in improving radio link failure caused by MPE
Radio link failure is another issue which was discussed in Rel-15 MPE discussion because some people believe the power back off could be achieve more than 10dB if the UL duty cycle scheduled by NW is more than UE capability. But during the maxUplinkDutyCycle-FR2 capability value discussion what people insist on the lowest UL duty cycle is 15%, in other words 8dB is the allowed largest power back off value if scheduled UL duty cycle exceeds UE capability. Then the question is whether 8dB could really cause radio link failure? Whether radio link could maintain by scheduling lower MCS? The problem itself needs more analyze.
Observation 3: 8dB is the allowed largest power back off value if scheduled UL duty cycle exceeds UE capability.
Proposal 3: How MPE impact radio link failure needs more analyse.
If this radio link failure due to large power back off will happen then potential enhancements could be focusing on large power back off avoidance. Several possible methods had been mentioned in Rel-15, like beam change based method or PMPR report, etc. Beam change based method may mainly RAN1 centric solutions, and the PMPR report is something RAN4 can further consider.
Proposal 4: RAN4 should focus on large power back off avoidance in radio link failure enhancements.
3 Conclusion
Observation 1: More UL duty cycle capabilities have benefit on improving UL performance, and balance between signaling overhead and scheduling flexibility is needed.

Proposal 1: No more than 4 UL duty cycle capability can be reported.

Observation 2: More benefits can be achieved for UEs with severe MPE issue than UEs with less MPE issue by reporting more capabilities.
Proposal 2: UE should have the flexibility to decide whether report more capabilities or not.

Observation 3: 8dB is the allowed largest power back off value if scheduled UL duty cycle exceeds UE capability.

Proposal 3: How MPE impact radio link failure needs more analyse.
Proposal 4: RAN4 should focus on large power back off avoidance in radio link failure enhancements.

