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1.
Introduction
RAN4#92Bis Chongqing agreed a WF [1] on MPE Enhancement to progress meeting objectives of the WID [1]: 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. WF lists proposed methods and provides guidance on what aspects to consider in submissions for this topic. In this paper we further crystallise our proposals in [6]. 
2. 
Discussion
2.1
P-MPR reporting
P-MPR reporting is simple and reliable way to indicate UE’s situation in terms of needed back off. P-MPR should be reported together with the PHR information of the same cell group to enable network to calculate explicitly UE status. Reporting latency therefore is very low if P-MPR is reported in the same grant from which the back off is taken. Since the MPE timelines are very long compared to scheduling, MAC-CE or even RRC timelines, any method will work and RAN4 should conclude that 10 msec reporting timeline is enough. This means that UE should able to report its P-MPR every 10 msec if network chooses to configure it so.  
Proposal 1: Report P-MPR value to network
Proposal 2: P-MPR shall be reported about the grant it is taken

Proposal 3: At least single cell group PHR is reported on the same grant as P-MPR is reported 

Proposal 4: Reporting should not be configurable for more frequent than 10 msec
There is no RAN1 impact of this report and RAN2 impact is to define new configurable reporting entry. Our preference is MAC-CE and the detailed impact to RAN2 specification is analysed in [7] and provided as an attachment in this contribution. 

2.2
Prewarning about upcoming back off
2.2.1 
Terminology
The WF list numerous methods for more advanced ways to provide assistance information proposed in [6,9-12] . All of them seem to discuss the need to indicate some kind of headroom. Also the dynamic maximum uplink duty cycle in [8] in a way is a method to inform network about how much headroom there is left for transmissions in upcoming potential grants. 
Observation 1: All proposed methods in previous meeting seem to be close to each other except for the used terminology
It maybe better to define one term for the “future report” and then discuss details how it is exactly defined. We propose to use term sustainable duty cycle as long as it is understood that the duty cycle is referred to a power and actual duty cycle calculated from the grants is scalable with the power level. This was discussed for the static parameter maxUplinkDutyCycleFR2 in [17].  

Proposal 5: Use name the further assistance information parameter as “sustainable duty cycle” (SDC).  

2.2.2
Time base of the sustainable duty cycle
All of the proposed methods suffer from being unprecise either in time or amount of power when reported once, this was discussed in [4]. One possibility to move forward is to think this parameter as a relative value instead of trying to quantify the exact energy or power or number of uplink symbols. In [9] a % values from 0 to 100 with 10 increments were proposed and the decision how to apply those values are dependent on the UE’s own headroom budget limits set by UE itself.

Observation 2: As one shot report of sustainable duty cycle, UE’s ability for transmissions is difficult to quantify exactly since the missing explicit joint time base between UE and network 
We presented in [6] a method how to make the reported parameter exact by reporting the applicability time as a capability and then refer to the time of the grant when the report was sent. This method could still be applied but maybe too complicated and easier way is to use periodic report to establish exact time base. 

Reporting sustainable duty cycle should be both periodic and aperiodic i.e. event triggered. Event triggered can be configured so that if a large change to the conditions from last report happens, UE triggers an aperiodic report. In this case the applicability time becomes a problem. 
If reporting of sustainable duty cycle is configured as periodic report, periodicity of the report can be used as the applicability of the period. This way UE and network would have a same understanding on the applicability time of the report. 
Proposal 6: For a periodic reporting of sustainable duty cycle the applicability time is the periodicity of the report 
Proposal 7: For aperiodic or triggered reporting the applicability of sustainable duty cycle is left for UE consideration

2.2.3
Power reference
The report of the sustainable duty cycle should be signalled with PHR report and it should be relative to the reported zero PHR level.  UE reports in the same information element its PHR, P-MPR and sustainable duty cycle. Inclusion of P-MPR is important since PHR reference includes P-MPR since P-MPR is included in the PCMAX. 
Proposal 8: The sustainable duty cycle is referred to reported PHR. 
Let us go this through with few examples:
2.2.3.1
Case P-MPR is zero and aperiodic report

P-MPR: 0

PCMAX: According to MPR or A-MPR: 23 dBm

Current power control gives 20 dBm
UE knows if it transmits more than 25 % UL at full power (23 dBm) it would fail MPE in its own evaluation window

Report would be: P-MPR = 0; PHR = 3 dB; SDC = 25 %. 
This can be then interpret that at this power level, PHR = 3 dB, the realised duty cycle would be 50 % since duty cycle scales with power.

2.2.3.2
Case P-MPR is non-zero and aperiodic report 

P-MPR: 6 dB

PCMAX: According to P-MPR and MPR or A-MPR: 17 dBm

Current power control gives 14 dBm

UE knows if it transmits more than 10 % UL at full power (17 dBm) it would fail MPE in its own evaluation window

Report would be: P-MPR = 6; PHR = 3 dB; SDC = 10 %. 

This can be then interpret that at this power level, PHR = 3 dB, the realised duty cycle would be 20 % since duty cycle scales with power.

2.2.3.3 Case non-zero P-MPR and periodic report

P-MPR: 5 dB

PCMAX: According to P-MPR and MPR or A-MPR: 18 dBm

Current power control gives 18 dBm

UE knows if it transmits more than 25 % UL at full power (18 dBm) it would fail MPE before next time of the periodic report.
Report would be: P-MPR = 6; PHR = 0 dB; SDC = 25 %. 

This can be then interpret that at this power level, PHR = 0 dB, the realised duty cycle would be 25 %. Since duty cycle scales with power, at PHR 3 dB, duty cycle would be 50 %. 
It should be noted that in this example, the exact amount of symbols UE can transmit between reports can be extracted. 

2.3
Impact to RAN2
RAN2 would define a new MAC-CE element with three fields P-MPR, PHR and SDC. 

P-MPR should be from 0 to 60 with one dB increments (61 values). 

PHR should follow existing PHR report

SDC should be from 0 to 100 with 5 % increments (21 values) 

Report should be per cell group. 

The detailed design should be up to RAN2. 
2.4
“P” bit in existing single entry PHR report

The “P” issue discussed and proposed in [13-15] is something that Ran2 should decide. Our understanding is that it is applicable for when single cell group PHR is reported alone. 
Conclusion
We discussed two new reporting methods. For informing UE status, we proposed the following:
Proposal 1: Report P-MPR value to network

Proposal 2: P-MPR shall be reported about the grant it is taken

Proposal 3: At least single cell group PHR is reported on the same grant as P-MPR is reported 

Proposal 4: Reporting should not be configurable for more frequent than 10 msec
For advance information reporting we made the following observations:
Observation 1: All proposed methods in previous meeting seem to be close to each other except for the used terminology
Observation 2: As one shot report of sustainable duty cycle, UE’s ability for transmissions is difficult to quantify exactly since the missing explicit joint time base between UE and network 
And proposed the following

Proposal 5: Use name the further assistance information parameter as “sustainable duty cycle” (SDC).  

Proposal 6: For a periodic reporting of sustainable duty cycle the applicability time is the periodicity of the report 

Proposal 7: For aperiodic or triggered reporting the applicability of sustainable duty cycle is left for UE consideration

Proposal 8: The sustainable duty cycle is referred to reported PHR. 
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