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In last RAN4 #94-e meeting, solutions for RLF mitigation due to MPE on FR2 were discussed and WF on MPE enhancement [1] was approved. In this contribution, we provide our views on this topic.
· PMPR 
· Reporting range
· Option A: Range from 1dB to [20, 31]dB, with 5 bits (up to 32 values), 1dB step;
· Option B: Range from 1dB to [>10]dB, with 2 bits (4 values) like {1~3, 4~6, 7~9, >=10} or {1~5, 6~8, 9~11, >=12};
· Or Compromise between Option A and B e.g. as shown in the table:
· PMPR reporting: report before or after it is applied : No decision
· PMPR reporting: Periodic or triggered report : No decision
· Dynamic DutyCycle
· The benefit of dynamic duty cycle from improving UE performance and helping gNB scheduling perspective needs to be discussed.
· If dynamic duty cycle is agreed to be introduced, the dynamic duty cycle calculation reference power is 0 dB PHR.
· If dynamic duty cycle triggered report is agreed to be introduced, the trigger condition shall be x% change in dynamic duty cycle capability, where x% is FFS.
· If dynamic duty cycle periodic report is agreed to be introduced, applicability period is the periodicity of the report.
· Others
· “Fast emergency signal” for PMPR is not needed
· Energy Headroom Report (EHR) will not be introduced
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P-MPR reporting range and expected UE behavior
RAN4 discussed on the P-MPR reporting ranges and UE behavior to apply P-MPR levels at last RAN4 meeting. Therefore, we propose our view as follow
· Issue 1: Whether PMPR shall be reported before it is applied or after it is applied.
· Option 1: Before it is applied
· Option 2: After it is applied
· Option 3: Does not report at all
we still think that the UE can applied P-MPR level to comply the MPE regulation requirements and then the UE can report the exact P-MPR level to gNB. The received P-MPR from UE will be considered in NW and they will reduce the power or schedule less UL slots to avoid of radio link failure.
To prevent gNB do not received P-MPR level from UE, the dynamic dutycycle reporting also useful method to keep the radio link quality.
So, we provide observation 1 as follow
Observation1: P-MPR can report after it is applied from UE side, then it can raise the radio link failure problem. Hence to prevent this problem, the dynamic dutycycle reporting is useful method. 

· Issue 2: Whether both periodic reporting and event triggered reporting are needed
· Option 1: No, only event triggered reporting is needed
· Option 2: Yes both are needed 
· Issue 2-1: For triggered reporting, the definition of triggering condition 
· Agree that a prohibit timer to triggering the PMPR reporting will be introduced.
· Agree that the PMPR reporting threshold is a NW configurable value.
· Further down select between option A and option B and focus on solving radio link issue itself rather than current PHR framework.
· Option A: P-MPR is higher than a configurable threshold
· Option B: P-MPR changes comparing to last report is higher than a configurable threshold

· Issue 3: PMPR values, ranges, granularity
· Focus on the PMPR values that is necessary for NW to avoid the radio link failure issue. And discuss the following two options:
· Option A: Range from 1dB to [20, 31]dB, with [5] bits (up to 32 values), 1dB step;
· Option B: Range from 1dB to [>10]dB, with 2 bits (4 values) like {1~3, 4~6, 7~9, >=10} or {1~5, 6~8, 9~11, >=12};
· If the outcome of needed values is more than 4, then either extent current PHR format or introducing new MAC CE is needed. If the outcome of needed values is less than or equal to 4, it might be possible to reuse current voided PHR bits. However, it is up to RAN2 decide how to design the signaling.
· Further discuss whether PMPR needs to be reported together with PHR or can be reported alone.

Dynamic duty cycle
RAN4 agreed P-MPR indication to solve the MPE regulation requirements. However, still RAN4 decide multiple MPE solution in rel-16 as optional feature to report UE capability signaling. 
MPE event based on existing MPE regulatory requirements which’s averaging time will be in range from 2 second to 6 minutes [2] seems relatively slow process compared to 10ms signaling delay of “Rapid indication methods”. By reflecting this time constraint, RAN4 already stated the evaluation period of Rel-15 maxUplinkDutyCycle-FR2 to 1s as shown in [3]. Thus, we think that Rel-16 MPE issue can be handled even if relatively slow signaling scheme based on “Assistance information methods” are introduced.
So we share our observation as follow
Observation 2. MPE solution based on “Assistance information methods” such as Dynamic uplinkDutyCycle, can resolve RLF problems by accumulating a proper middle-scale information in Rel-16. 
Observation 3. “Assistance information methods” are beneficial in aspect of scheduling flexibility in gNB. 
Based on the observation 1/2/3, we believe that “Assistance information methods” can be specified as optional feature to solve the RLF problems in Rel-16.
Also, we think that using “dynamic/multiple maxUplinkDutyCycle” is more simple and efficient way to handle Rel-16 MPE solution to prevent radio link failure problems. Thus, we propose to use “dynamic/multiple maxUplinkDutyCycle” without using any P-MPR as Rel-16 MPE solution.
Proposal 1. RAN4 specify multiple MPE solution using both P-MPR reporting and dynamic Duty Cycle reporting as optional feature.

The remaining open issues for dynamic duty cycle captured as follow:
· Issue 4: Whether dynamic duty cycle is reported?
· Option 1: Yes, shall be reported together with PMPR
· Option 2: No
· Option 3: Could be reported optionally and separately
In my understanding, Option 1 is not necessary since the gNB also calculate exact dutycycle ratio from the reported P-MPR levels. So the separate dudycycle ratio that would be decided by UE implementation based on the UE performance and radio link quality to comply MPE regulation and keep the radio link quality.

· Issue 5: If dynamic duty cycle reported, is it per-beam or per-UE based reporting?
· Option 1: Up to UE implementation
It is fully related UE implementation how to comply the MPE regulation requirements. So It will be applied some ways according to UE situations.

· Issue 6: If dynamic duty cycle reported, is it per-cell or per cell-group reporting?
· Option 1: Per-cell
· Option 2: Per cell group
For the issue 6, the UE can report dynamic dutycycle to serving cell only. The configured Tx power can be different between serving cell and other cells. So we prefer report the dynamic dutycycle to per cell.

Other clarification
In last RAN4 meeting, RAN4 has different understanding for the reference PCMAX. So we would like to claify as follow

· Issue 7: Is reference PCMAX need to be reported?
· Option 1: Yes, reference PCMAX needs to be reported
· Option 2: No, not needed
In our view, the reference PCMAX is same as UE Power class for each RAT or EN-DC without MPR/A-MPR levels. So it can replaced by UE power class for each RAT or EN-DC.

· Issue 8: UE behaviour after the network change (reduction) of the scheduled UL duty cycle?
· Option 1: a reduction of the P-MPR applied by the UE shall be expected.
· Option 2: Not specify the expected UE behavior after the network change the UL DutyCycle

Basically certain condition are same as before when gNB changed the dutycycle, then it could expected that UE could change P-MPR level from UE side. However, the expected UE behavior would not need to define in specification since multiple reason for the change of dutycycle are happened in real networks and do not guarantee other condition was not changed. So we prefer option2 for the UE behaviour.

[bookmark: _GoBack]Conclusion
In this paper, we provide our views on enhancements for RLF mitigation scheme at FR2 
Observation1: P-MPR can be reported after it is applied from UE side, then it can be raised the radio link failure problem. Hence to prevent this problem, the dynamic dutycycle reporting also useful method to keep the radio link qualities. 
Observation 2. MPE solution based on “Assistance information methods” such as Dynamic uplinkDutyCycle, can be solved RLF problems by accumulated a proper middle-scale information in Rel-16. 
Observation 3. “Assistance information methods” are beneficial in aspect of scheduling flexibility in gNB. 

Based on the observation 1/2/3, we propose as follow
Proposal 1. RAN4 can specify multiple MPE solution using both P-MPR reporting and dynamic maxUplinkDutyCycle reporting as optional feature.

Also, we provide the our preference on the remaining open issues in section 2 for MPE regulatory requirements.
Reference	
[1] R4-2002819, “WF on MPE solutions”, OPPO
[2] R4-2002889, “Email discussion summary for RAN4#94e_#20_NR_RF_FR2_req_enh_Part_1”, OPPO
[3] TS38.101-2, “User Equipment (UE) radio transmission and reception; Part2: Range 2 Standalone (Release 15)”
[4] R4-1916170, “WF on FR2 MPE Enhancement, ” Qualcomm Incorporated
