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Background
There is an ongoing discussion in RAN4 on the method of reducing the risk of radio link failure due to very large P-MPR. In RAN4 95-e the following agreements were made. These are captured in a WF [1]:  
· Four options have been provided in this meeting and merged into two options after 1st round. Further down selection is discussed in 2nd round.
· Option A: 2 bits (4 values) 
· example value {3 ≤ P-MPR < 6, 6 ≤ P-MPR < 9, 9 ≤ P-MPR < 12, P-MPR  ≥  12}
· Option B: 3-bits (8 values)
· example value {1 ≤ P-MPR< 2, 2 ≤ P-MPR< 3, 3 ≤ P-MPR< 4, 5 ≤ P-MPR< 8, 8 ≤ P-MPR< 12, 12 ≤ P-MPR< 16, 16 ≤ P-MPR< 20, 20 ≤ P-MPR}
· FFS on the details related to relative PMPR threshold, e.g. the values, relation to the absolute PMPR threshold, how relative PMPR threshold works below absolute PMPR threshold, etc.
In this contribution, we share our views on the remaining items.
Discussion
PMPR reporting: values 
In the agreed WF [1], two options are left for the number of bits for the P-MPR reporting values. Considering there are currently only 2 spare 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 determines 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, e.g., due to variable MPR and changes in the path loss. Since we want to avoid too much 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 (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 12 dB has less meaning in the real network. A link with such a tremendous power back-off is not very likely to be used in the network, particularly considering the tight link budget in FR2, then beam recovery mechanisms likely to be triggered. Taking all this into account, we think that 2 bits, with well-positioned values, are enough for P-MPR reporting values. Option A from the agreed WF is a more technically reasonable option
[bookmark: _Ref40198917][bookmark: _Ref40278751]Proposal 1 	Configure P-MPR reporting according to option A from the agreed WF: 2 bits (4 values) with	example values {3 ≤ P-MPR < 6, 6 ≤ P-MPR < 9, 9 ≤ P-MPR < 12, P-MPR  ≥  12}.
Notwithstanding, if it is not possible to agree upon 2 bits, then 3 bits can be accommodated by reusing the existing P-bit in the PHR for MPE reporting. This means that ‘000’ should be mapped to PMPR = 0 dB, which leaves 7 values for P-MPR > 0 dBm. 
PMPR reporting: relative PMPR threshold
With the agreed absolute P-MPR trigger threshold, a UE reports its P-MPR value on the corresponding uplink slot if the estimated P-MPR is larger than the absolute threshold value. Such a mechanism is sufficient for the network to optimize the uplink duty cycle for the corresponding UEs based on the P-MPR information. 
· Introducing the relative P-MPR threshold as a complement to the absolute threshold has also been discussed in RAN4# 95-e. Based on the agreed the WF[1], The “relative P-MPR threshold” means P-MPR reporting will be triggered when the PMPR changes applied by the UE is larger than the “relative PMPR threshold” configured by the network. To our understanding, the intention to introduce the additional relative P-MPR threshold is to optimize the network signaling further, but the benefit of this additional threshold and the detail of the operation mechanism is unclear. The existing relative threshold triggers a PHR if the path loss has changed more than phr-Tx-PowerFactorChange dB since the last transmission of a PHR. From a network perspective, it does not matter whether a path loss change is due to varying channel conditions or modified power back-off due to MPE (P-MPR). Given that PHR triggering due to relative path loss changes is already available, that the actual UE power accuracy at higher power back-off is 4-8 dB and that the reported P-MPR value should be consistent with the PH reported, there is no benefit of introducing an additional relative criterion.
· Due to the double P-MPR reporting criterion (the absolute threshold and the relative P-MPR threshold),  it would not be possible for the network to decide if the P-MPR level of a UE is below the absolute threshold or because the P-MPR change is smaller than the relative threshold when the UE stops reporting the P-MPR. 
· Besides, the relative PMPR threshold has also been proposed to work below and above the absolute PMPR threshold [1], which is against the agreed absolute P-MPR working principle since the UE should not report P-MPR when it is below the absolute threshold. Small P-MPR below the network configured threshold should have a negligible impact on the uplink performance and thus could be avoided to reduce signaling overhead. Therefore, such a mechanism on the relative threshold may even further increase the total overhead of P-MPR reporting. 
Other open issues, e.g., the range for the configurable threshold and prohibit timers of such a relative threshold, are also unclear. Considering the limited timeframe for Rel-16, we suggest not to introduce the relative P-MPR threshold at this stage.
Observation 2 	The relative threshold complicates the P-MPR reporting mechanism with a significant amount of open issues. 
Proposal 2	Do not introduce the relative P-MPR trigger threshold in the Rel-16 MPE enhancement. 
Actually, the need for an absolute trigger threshold could also be questioned: if the P-MPR would increase substantially since the last reporting condition, i.e. not due to a temporary P-MPR as noted in 38.321,

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.
a PHR would be triggered by existing mechanisms (due to the path loss increase) but now also with P-MPR values provided. However, introducing an additional absolute P-MPR threshold for PHR is not a problem from a specification perspective.
PMPR reporting: relation with PHR
The current PHR includes the P-bit, which indicates the presence of P-MPR, and the P-MPR directly impacts on the power headroom. Therefore, with the additional P-MPR reporting from Rel-16, it is important that such reporting needs to be synchronized with existing PHR. In other words, P-MPR value in the reporting needs to be consistent with PHR in the time domain, which to avoid the network to receive self-conflicted information from the UEs. A way to achieve this time-domain consistency is to contain the P-MPR reporting in the PHR reporting with extra bits.  

Proposal 3	P-MPR value in the reporting needs to be consistent with PHR in the time domain.

[bookmark: _GoBack]Conclusions
In this paper, we have shared our views on how to finalize 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.
Observation 2 	The relative threshold complicates the P-MPR reporting mechanism with a significant amount of open issues. 
Proposal 1 	Configure P-MPR reporting according to option A from the agreed WF: 2 bits (4 values) with	example value {3 ≤ P-MPR < 6, 6 ≤ P-MPR < 9, 9 ≤ P-MPR < 12, P-MPR  ≥  12}.
Proposal 2	Do not introduce the relative P-MPR threshold in the Rel-16 MPE enhancement. 
Proposal 3	P-MPR value in the reporting needs to be consistent with PHR in the time domain.
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