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1 Introduction
In last RAN4 #93 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.
2 Discussion 
Options proposed for MPE event in RAN4#92bis are as follows;


[image: image1]

[image: image2]
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. The “Assistance information methods”. Two kinds of classifications are based on the signaling latency.
 In our understanding, “Rapid indication methods” can target less than 10ms signaling latency whereas “Assistance information methods” which MAC/RRC based scheme is expected for lager signaling latency than 10ms. 
“Rapid indication methods” are lower latency, however, we think that “Rapid indication methods” have huge impact on RAN1 specification,  e.g. UE procedure for reporting and new design physical channel for alert. However, the reporting of Dynamic Uplinkdutycycle during middle-scale situation will be solved RLF problems since fast alert scheme is restricted information from UE. So gNB seems to be hard to consider any scheduling flexibility based on QoS of user traffic as gNB operation perspective. 
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 1. “Rapid indication methods” require huge RAN1 impact and work load at physical layer stage.

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 believe that “Assistance information methods” can be specified as optional feature to solve the RLF problems in Rel-16.
Within “Assistance information methods”, we think that all proposed methods can handle Rel-16 MPE issue. Proposed methods in last RAN4 meeting can be reclassified as follows;
· Headroom reporting: Energy headroom/Power headroom/Exposure headroom

· Dynamic/multiple maxUplinkDutyCycle

The main difference between “Headroom reporting” and “dynamic/multiple maxUplinkDutyCycle” seems which domain is used not to violate MPE regulation. For “Headroom reporting”, gNB might reduce UE’s scheduled uplink transmit power not to violate MPE regulation whereas for “dynamic/multiple maxUplinkDutyCycle” method, gNB can only postpone UE’s scheduled uplink until next scheduling event, if MPE violation occurs. Anyway, if “Headroom reporting” method uses power reduction to handle MPE issue, gNB should consume more RB to keep same coverage with reduced transmission power. 
Observation 4. If power reduction is used on “Headroom reporting” methods, actual uplink spectral efficiency will be reduced. 
Also, for methods within “Headroom reporting”, the definition of reported metric for headroom will be slightly different each other and need to be agreed in RAN4 because, these metric seems coupled with gNB scheduling policy. And, additional UE specific parameter might be needed, sometimes. As a result, RAN4 faces more workload to decide which scheme is suitable. For example, if power headroom is used, gNB should know the UE specific parameter which is used to translate reported power headroom to MPE margin because actual MPE depends on not only UE’s transmit power but also UE implementation including antenna arrangement.

Observation 5. “Headroom reporting” might need some additional UE specific parameter which is used to translate reported headroom to MPE margin.

Also, gNB used these metric to configure UE’s uplink transmit power instead of holding uplink transmission, the accuracy of reported metric need to be considered and sometimes, it means RAN4 need additional accuracy test for this metric.

Observation 6. If method within “Headroom reporting” is introduced, the accuracy of reported headroom might need to be considered.

Based on our observation 4/5/6, we think that using “dynamic/multiple maxUplinkDutyCycle” is more simple and efficient way to handle Rel-16 MPE solution. Also, it seems that “dynamic/multiple maxUplinkDutyCycle” can be easily implemented by defining some UE initiated procedure in RRC of RAN2. Thus, we propose to use “dynamic/multiple maxUplinkDutyCycle” without using any P-MPR as Rel-16 MPE solution.
Proposal 1. RAN4 can specify MPE solution using dynamic maxUplinkDutyCycle as optional feature.
3 Conclusion
In this paper, we provide our views on enhancements for RLF mitigation scheme due to MPE on FR2 
Proposal 1. RAN4 can specify MPE solution using dynamic maxUplinkDutyCycle as optional feature.
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Options proposed for MPE event in RAN4#92 bis


Rapid indication methods


P-MPR


Before P-MPR is taken


While P-MPR is applied


Can be one bit or include more information


Alert/Emergency signal to indicated back off is about to happen


Is this alert only or does it contain more information?


Assistance information methods


Energy headroom


How much energy UE has for transmissions until specific time


Power headroom


PHR reporting is in place already


Exposure headroom


Dynamic or Multiple maxUplinkdutycycle





Agreements in RAN4 #93


RAN2 based signaling solutions are sufficiently fast for the FR2 MPE purposes


RAN4 shall request RAN2 to develop signaling for FR2 MPE purposes  with the following assumptions;


RAN4 understands MAC-CE is suitable method


MPE event related assistance Information provided by the UE to the network


P-MPR is indicated to the network and is agreed in RAN4#93 and LS is sent to RAN2 from RAN4#93


Dynamic duty cycle will be further discussed in RAN4#94 and if agreed by RAN4 then RAN2 will be informed


Single entry PHR will be further discussed in RAN4 #94 


Report should be configurable as periodic, or event triggered. Configurable periods and trigger conditions are FFS 


RAN4 will send LS to RAN2 in RAN4 #93 to inform RAN2 that MAC-CE signaling may be required for MPE solutions. RAN4 will inform RAN2 on the complete solution in RAN4 #94 








