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1.
Introduction
WID for FR2 enhancements was revised and it now contains objective for:
Enhancements methods for avoiding radio link failures and connection releases due to significant and unpredictable UE P-MPRs due to the FR2 UE RF exposure compliance reasons [RAN4, RAN1, RAN2]

This work is started after RAN#84 when the Rel-15 requirements are completed

RAN4 will provide further details on the RAN4 agreed solution(s) to RAN1/RAN2 before RAN1/RAN2 start their work if RAN1/RAN2 help is needed. 

This objective does not aim to propose the same alternatives which were not agreed (i.e. Alt1, Alt2 and Alt3 not agreed in RAN1#98 under Rel-16 NR eMIMO work item)

P-MPR is significant in some cases as discussed in [2] so intent of the work item is to improve the unpredictability issue. In this paper we discuss how enhanced communication could help to improve link reliability.  
2. 
Discussion
2.1
Types of reporting information
Multiple options remain in the discussion and to ease the discussion, we would like to categorise those in to two categories:

A) Reporting on the current status of the UE TX such as value of P-MPR, alarm signal as in [3] and better beam indication 
B) Reporting the future capability of the UE TX such as duty cycle capability and energy headroom reporting
Reporting future predictions is more complex but it also provides network time to take actions where as only reporting status maybe too late. On the other hand, MPE issue is situational and the condition to cause back off may change because beam may change or the object causing the back off may move so if network takes actions based on future predictions, it may end up being unnecessary. 
2.2
Reporting current status

At least network should be provided information about the current status of the UE and reporting simply the value of P-MPR gives network indication of the severity of the scenario needing back off.

Proposal 1: Design a new dedicated MAC-CE based signalling to report the amount of P-MPR UE is applying.

Better beam indication is part of the RAN1 discussion, and it is ruled out by the WID [1] with the sentence that excludes the already discussed options in ran1. 

2.3
Prewarning about upcoming back off
On how to report the potential future problem is more difficult. The proposed L1 alarm may build too much overhead since the evaluation period is quite long but an indication of the upcoming problem may be useful. In this function alarm signal, duty cycle and energy headroom are in giving similar information. MAC-CE based signalling instead of L1 should be enough since timeline of the evaluation of exposure limit is long.
Content of the alarm signal should tell something about the severity of the future back off. 
As discussed in [4] duty cycle provides only coarse information about the UE situation since the power scaling is ambiguous. If only duty cycle is provided, the UE budget gets used regardless of the power level of the transmission. Reporting remaining energy provides more information. 

Proposal 2: Content of the future transmission capability includes information of the remaining transmit energy  for the UE
Duty cycle and energy headroom reporting both suffer from the timeline ambiguity issue we discussed in [4]. This could be solved by defining a fixed applicability period starting from the time of the report was sent to network. 

Proposal 3: Start of time period for reporting remaining energy headroom for transmissions is referred to the time of the transmission of the report

Applicability time of the report should be shorter than the MPE evaluation period. The evaluation period for the maxUplinkDutyCycle was agreed to be 1 second and the for this report should be shorter. However, it depends on network conditions and load how much overhead should be used of this purpose. For example 200 msec maybe be long time compared to FR2 latency but it is short time for human movements. Ran4 should agree two cases, one when single report is requested by network and the other when a periodic report is configured for the UE. In both cases UE should define its capability for different applicability times and then network should configure using one of those. In case periodic (repeatable) report is configured, the applicability should be the period of the report interval and this should be UE capability with multiple values. 
Proposal 4: Applicability period of the energy headroom report is defined as UE capability.

Proposal 5: Energy headroom report can be configured to be periodic (repeatable) or single report.
With the proposals 1-5 UE and network can exchange information about the RF exposure issue UE may have and network can do decisions how to mitigate the issue and prevent RLF. Details on all the reports, such as number of values and values themselves are left for future discussion.
Conclusion
We discussed how to address FR2 enhancement WI section about avoiding RLF under RF exposure issue and made following proposals
Proposal 1: Design a new dedicated MAC-CE based signalling to report the amount of P-MPR UE has taken in the current or last PUSCH transmission.

Proposal 2: Content of the future transmission capability includes information of the remaining transmit energy  for the UE
Proposal 3: Start of time period for reporting remaining energy headroom for transmissions is referred to the time of the transmission of the report 
Proposal 4: Applicability period of the energy headroom report is defined as UE capability.

Proposal 5: Energy headroom report can be configured to be periodic (repeatable) or single report.
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