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Background
There is an ongoing discussion in RAN4 on the method of avoiding radio link failure due to very large P-MPR. In RAN4 94-e-bis the following agreements were made. These are captured in a WF [1] and a draft LS to RAN2 [2] :  
· PMPR reporting: values
· Compromise is encouraged between Option 1 (5 bits) and Option 2 (2 bits), i.e. 2 to 5 bits
· It is agreed that PMPR reporting values will take PC1 into account if there is difference comparing to PC3. And use PC3 as the baseline for the MPE discussion.
· PMPR reporting: triggered report
· Agreements:
· Option 1, i.e. P-MPR is higher than a configurable threshold
· Additionally, Option 2 can be further discussed at next meeting.
· PMPR reporting: Periodic report
· Option 1: No, only event triggered reporting is enough
· Option 2: Yes both are needed
· No conclusion can be reached, continue discuss in next meeting.
· PMPR reporting: report before or after it is applied
· It is agreed PMPR report after or on the grant is up to UE implementation. And this agreement will not be specified in UE specification TS38.101-2.
· PMPR reporting: ask for UL scheduling over PUCCH or RACH to report P-MPR
· It is agreed RAN4 will not continue discuss “Whether UE is allowed to ask for UL scheduling over PUCCH or RACH to report its P-MPR” before necessity of this issue is clarified or request from other group is received.
· Dynamic duty cycle
· Agreements : Option A, i.e. dynamic duty cycle will not be introduced in Rel-16
· Whether PMPR reporting is mandatory for rel-16 UE?
· Agreements : Option 2, i.e. PMPR reporting is Optional for rel-16 UE
· Whether dynamic duty cycle reporting is mandatory for rel-16 UE?
· Agreements : No need to discuss since the conclusion is that dynamic duty cycle will not be introduced in Rel-16.
· Reference PCMAX
· It is agreed reference PCMAX will not be introduced.
· UE behavior after the network change (reduction) of the scheduled UL duty cycle
· It is agreed UE behavior when NW reduces the UL duty cycle scheduling will not be introduced in spec.

In this contribution, we share our views on the remaining items.
Discussion
PMPR reporting: values 
In the agreed WF [1] a compromise is encouraged between Option 1 (5 bits) and Option 2 (2 bits). Considering there are currently only 2 bits available in the PHR reporting, the question is whether more than 2 bits would be needed for P-MPR reporting? The number of bits in P-MPR reporting determine the P-MPR reporting granularity and the P-MPR reporting range. Therefore, we shall determine the number of bits for P-MPR reporting from these two aspects. 
In the real network, the conditions for the UE can be highly dynamic and they may change rapidly over a short period of time e.g. due to variable MPR and changes in the path loss. Since we want to avoiding too much of reporting of P-MPR, the P-MPR should not be reported over a too fine step. In addition, fine granularity (e.g. 1dB) on P-MPR would not be practical considering the UE power control tolerance. Notice that the P-MPR is included in the PUMAX and there is a 4-8 dB tolerance in core specifications in the UE output power for P larger than 4 dB (pls see table below). This accuracy is what the gNB experiences in the UL. Therefore, we believe a 3dB steps would be more practical and still give enough information to the network.
PUMAX,f,c tolerance in TS 38.101-2
	Operating Band
	∆P (dB)
	Tolerance T(∆P)
(dB)

	n257, n258, n260, n261
	P = 0 
	0

	
	0 < P ≤ 2
	1.5

	
	2 < P ≤ 3
	2.0

	
	3 < P ≤ 4
	3.0

	
	4 < P ≤ 5
	4.0

	
	5 < P ≤ 10
	5.0

	
	10 < P ≤ 15
	7.0

	
	15 < P ≤ X
	8.0

	NOTE:      X is the value such that Pumax,f,c lower bound,  PPowerclass - P – T(P) = minimum output power specified in clause 6.3.1



[bookmark: _Ref40338717]Observation 1 	The fine granularity of P-MPR reporting may not be feasible due to the large tolerance in UE configured transmitted power. 
Furthermore, the value of reporting P-MPR larger than 12dB have less meaning in the real network. A link with such a large power back-off is not very likely to be used in the network, particularly considering the tight link budget in FR2. Taking all this into account, we think that 2 bits, with well positioned values, is enough for P-MPR reporting values. An example of reporting values are shown in Proposal 1, however, we are also open for other 2-bit ranges.
[bookmark: _Ref40198917][bookmark: _Ref40278751]Proposal 1 	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


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. 
[bookmark: _Ref40278776]Proposal 2 	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.   
PMPR reporting: triggered report
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. It is also agreed in [1]: Option 1, i.e. P-MPR is higher than a configurable threshold, but aspects from the current PHR reporting could be reused, e.g. from 38.321, clause 5.4.6,
NOTE 2:	The MAC entity should avoid triggering a PHR when the required power backoff due to power management decreases only temporarily (e.g. for up to a few tens of milliseconds) and it should avoid reflecting such temporary decrease in the values of PCMAX,f,c/PH when a PHR is triggered by other triggering conditions.
similarly for a MAC-CE element.
We therefore propose:
[bookmark: _Ref40449846]Proposal 3	Use a configurable threshold; aspects from the current reporting mechanisms for PHR could be reused
PMPR reporting: Periodic report
In [4] we conclude that periodic reporting would consume unnecessarily many resources in the network. We therefore propose:
[bookmark: _Ref40278799]Proposal 4	P-MPR reporting should be event triggered (threshold reporting) in order to save network resources.   
Conclusions
In this paper, we have shared our views how to finalized the details on P-MPR reporting. We have the following observations and proposals: 
Observation 1 	The fine granularity of P-MPR reporting may not be feasible due to the large tolerance in UE configured transmitted power.
Proposal 1 	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 2 	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 3	Use a configurable threshold; aspects from the current reporting mechanisms for PHR could be reused
Proposal 4	P-MPR reporting should be event triggered (threshold reporting) in order to save network resources.
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