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1 Background
RAN4 has continued the discussion on the method to avoid radio link failure due to very large P-MPR and made the following agreements during RAN4#93 which have been captured in the draft LS to RAN2 [1]:  

· at least UE’s P-MPR based event-triggered reporting including also reporting of the actual P-MPR level that UE needs for FR2 MPE reasons. 
· Network configurable P-MPR reporting threshold 
· A prohibit timer is enabled to be configured by network to trigger the P-MPR reporting
· P-MPR reporting range and reporting granularity are still under discussion in RAN4.

Based on the RAN4 agreement, the P-MPR value has been agreed to be indicated to the gNB. However, implementation details need to be finalized. 
In addition, the following agreement regarding UE behavior has also been captured in the WF:

· It is a common understanding that the P-MPR applied by UE is expected to be reduced when the UL duty cycle scheduled by NW is reduced and all other conditions are unchanged.

To our understanding, UE behavior after the network change (reduction) of the scheduled UL duty cycle also needs to specified. 
In this contribution, we share our further views on how the P-MPR reporting shall be configured and how to specify the UE behavior.  

2 P-MPR Reporting
In the field, the P-MPR of UE can be highly dynamic and unpredictable; it may change rapidly over a short period but also remain quite stable (or even zero) over a long time. For example, if the network configures the UE with a low UL link duty cycle which is lower than the maxUplinkDutyCycle-FR2 capability, the UE would never use P-MPR unless possibly triggered by proximity sensing or due to transmissions in other radio technologies supported by the device. In addition, even if the UE is scheduled with a duty cycle higher than the maxUplinkDutyCycle-FR2, it does not necessarily mean that the UE always applies P-MPR (since the maxUplinkDutyCycle-FR2 can correspond to the worst scenario). Therefore, periodic reporting P-MPR would consume resources unnecessarily. 
Observation 1: Periodic reporting P-MPR would consume resources unnecessarily in field.

Small P-MPR values may show a very limited impact on radio link quality, and thus the P-MPR shall only be reported if its value is larger than a threshold value P_MPRthreshold X dB to avoid unnecessary radio resource consumption.

Proposal 1: It is sufficient that the P-MPR value report as event-triggered (threshold reporting) with a prohibit timer, which the P-MPR will be reported if its value is higher than a configurable threshold value P_MPRthreshold. 
Furthermore, since we focus on avoiding significant changing of P-MPR, the P-MPR does not need to be reported over a fine step. Taking this into account P-MPR reporting could be done as in proposal 2.
Proposal 2: Configure P-MPR reporting as follows:

	Reported Value
	Applied (dB)

	P_MPR_0
	     3 ≤ P-MPR < 6

	P_MPR_1
	6 ≤ P-MPR < 9

	P_MPR_2
	   9 ≤ P-MPR < 12

	P_MPR_3
	P-MPR  ≥  12


To better avoid radio link failure, UE can estimate its P-MPR based on an upcoming UL scheduling and its estimated UL transmitted power. This is carried out in a similar manner as PHR reporting: In PHR calculation, the PUSCH power is the estimated (scheduled PUSCH) power rather than actual transmitted PUSCH. Therefore, the estimated UL power, which is used for power head room report (PHR) can be re-used here. 
Observation 2: The UE is capable of estimating its P-MPR for an UL scheduling.
Proposal 3: The UE shall use the estimated UL power to calculate the estimated P-MPR value for the upcoming UL scheduling. The UL power can be estimated in a similar method as for PHR calculation.   
3 UE behavior

The network is provided  the P-MPR value  as assistance information for network scheduling, therefore a resulting change (reduction) of the scheduled UL duty cycle by the network should lead to a reduction of the P-MPR applied by the UE.
If the field of UE capability maxUplinkDutyCycle-FR2 is present and the percentage of uplink symbols transmitted within any 1 s evaluation period is larger than maxUplinkDutyCycle-FR2, the UE follows the uplink scheduling and can apply P-MPRf,c. 

· if the percentage of uplink symbols transmitted decreases [below  maxUplinkDutyCycle-FR2] in subsequent evaluation periods the UE is expected to decrease the P-MPR applied

It is recognised that P-MPR may also be triggered by e.g. proximity sensor, but in general, a lower UL duty cycle should result in a lower likelihood of a P-MPR for power management.

One way to specify the UE behavior is in the RAN4 specification as specified above in the specification of the configured maximum output power (Clause 6.2.4). Use of the word “expected” implies a behavior in all cases for which the UE does not have to maintain the P-MPR due to other mechanisms such as e.g. proximity-sensor triggering. 

The power control in 38.213 and the PHR configuration in the relevant MAC-CE or PHR would be adjusted accordingly. 
Proposal 4: Specify the UE behavior is in the RAN4 specification as below: 

Use of the word “expected” implies a behavior in all cases for which the UE does not have to maintain the P-MPR due to other mechanisms such as e.g. proximity-sensor triggering, in the specification of the configured maximum output power (Clause 6.2.4).
4 Conclusions
In this paper, we further finilzed the detail on P-MPR reporting and UE behavior specification. The following observations and proposals are given: 
Observation 1: Periodic reporting P-MPR would consume resources unnecessarily in field.
Observation 2: The UE is capable of estimating its P-MPR for an UL scheduling.

Proposal 1: It is sufficient that the P-MPR value report as event-triggered (threshold reporting) with a prohibit timer, which the P-MPR will be reported if its value is higher than a configurable threshold value P_MPRthreshold. 


Proposal 2: Configure P-MPR reporting as follows:

	Reported Value
	Applied (dB)

	P_MPR_0
	     3 ≤ P-MPR < 6

	P_MPR_1
	6 ≤ P-MPR < 9

	P_MPR_2
	   9 ≤ P-MPR < 12

	P_MPR_3
	P-MPR  ≥  12


Proposal 3: The UE shall use the estimated UL power to calculate the estimated P-MPR value for the upcoming UL scheduling. The UL power can be estimated in a similar method as for PHR calculation.   

Proposal 4: Specify the UE behavior is in the RAN4 specification as below: 

Use of the word “expected” implies a behavior in all cases for which the UE does not have to maintain the P-MPR due to other mechanisms such as e.g. proximity-sensor triggering, in the specification of the configured maximum output power (Clause 6.2.4).
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