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1. Introduction
This contribution discusses the remaining issues of the P-MPR reporting outlined in the agreed WF from the last meeting in[1] .

To date, RAN4 agreements were listed in the approved LS out to RAN2 in [2], that we are listing here for convenience:

In addition to the previous details provided for the Rel-16 FR2 MPE enhancement signalling RAN4 would like to ask RAN2 to take the following additional details into account when developing MAC-CE based signalling for the FR2 MPE enhancements:
· Network configured threshold for event-triggered FR2 MPE P-MPR reporting is defined based P-MPR being higher than a configurable threshold. Whether an additionally relative threshold will be defined is still under discussion in RAN4 and RAN4 will inform RAN2 the outcome in the following meeting
· P-MPR reporting range and reporting granularity will be defined in the next RAN4 meeting using [2…5] bits. RAN4 will inform RAN2 the exact reporting range and reporting granularity in its next meeting. 
· P-MPR is reported by the UE after or on the grant and the exact details are up to UE implementation. 

RAN4 will provide further details after its next meeting. 


2. Discussion
To summarize, according to WF in  [1], the following issues are to be clarified in this meeting:

a) P-MPR reporting range.
· Option 1: 5 bits (up to 32 values), example values {1, 2, 3, …, 30, 31}
· Option 2: 2 bits (4 values), example values {3 ≤ P-MPR < 6, 6 ≤ P-MPR < 9, 9 ≤ P-MPR < 12, P-MPR  ≥  12}
Compromise is encouraged between Option 1 (5 bits) and Option 2 (2 bits), i.e. 2 to 5 bits.
b) P-MPR Periodic reporting

In the following paragraphs we will address the above topics and propose solutions.


2.1 P-MPR reporting range

According to the WF in [1], in the last meeting we ended up with 3 options on the table:

· Option 1: 5 bits (up to 32 values), example values {1, 2, 3, …, 30, 31}
· Option 2: 2 bits (4 values), example values {3 ≤ P-MPR < 6, 6 ≤ P-MPR < 9, 9 ≤ P-MPR < 12, P-MPR  ≥  12}

The reporting range should take in consideration the fact that the P-MPR and the MPR are compared and the maximum is applied as a reduction to the UE power class. 

In the same time the tolerances for the FR2 output power are as follows:

Table 6.2.4-1: PUMAX,f,c tolerance
	Operating Band
	∆P (dB)
	Tolerance T(∆P)
(dB)

	n257, n258, n260, n261
	DP = 0 
	0

	
	0 < DP ≤ 2
	1.5

	
	2 < DP ≤ 3
	2.0

	
	3 < DP ≤ 4
	3.0

	
	4 < DP ≤ 5
	4.0

	
	5 < DP ≤ 10
	5.0

	
	10 < DP ≤ 15
	7.0

	
	15 < DP ≤ X
	8.0

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


 


Also, it is important to mention that MPR levels tabled in the 38.101-2 specification are known by the network as most conservative values for specific waveforms, modulation order and RB allocation. The range can start as low as 1.5dB and going up to 9 dB for single carrier and up to 11.2 for intra-band carrier aggregation.

Observation 1: If we look at the tolerances, MPR ranges and the proposed P-MPR reporting options from WF [1], a modified option 2 may be more appropriate but with a wider reporting range.

Proposal 1: Use 3 bits for the reporting ranges as follows: 3 bits (maximum 7 values), example values { P-MPR=0, P-MPR < 3, 3 ≤ P-MPR < 6, 6 ≤ P-MPR < 9, 9 ≤ P-MPR < 12, 12 ≤ P-MPR  <  15, MPR  ≥  15 }.


2.2 P-MPR periodic reporting

The 50% support for periodic reporting versus just event triggered, it is mostly related to the signaling overhead that the periodic reporting brings. Since the dynamic duty cycle was not agreed, we believe that event triggered would be enough for the immediate purpose of P-MPR fast signaling. Still, the removal of the P-MPR condition, meaning returning to normal operation P-MPR = 0 shall be signaled to the network.

Proposal 2: Event triggered reporting is enough.

Proposal 3: UE triggers a new MAC CE when P-MPR = 0dB, i.e. upon returning to normal operation.


2.3 P-MPR reporting mapping

To conclude the RAN4 work, we need to introduce the P-MPR mapping table in the 38.133.




This table may look as follows 	:

	Reported value
	Measured quantity value
	Unit

	P-MPR_00
	P-MPR = 0
	dBm

	P-MPR_01
	PMP-R < 3
	dBm

	P-MPR_02
	3  PMP-R < 6
	dBm

	P-MPR_03
	6  PMP-R < 9
	dBm

	P-MPR_04
	9  PMP-R < 12
	dBm

	P-MPR_05
	12  PMP-R < 15
	dBm

	P-MPR_06
	15   PMP-R
	dBm


Table 2.3.-1P-MPR reporting mapping

Proposal 4: Introduce the P-MPR reporting mapping table in 38.133.


3. Conclusion
In this contribution we discussed the remaining issues for MPE mitigation in FR2. 
Observations:

Observation 1: If we look at the tolerances, MPR ranges and the proposed P-MPR reporting options from WF [1],a modified option 2 may be more appropriate but with a wider reporting range.


Proposals:
Proposal 1: Use 3 bits for the reporting ranges as follows: 3 bits (maximum 7 values), example values { P-MPR=0, P-MPR < 3, 3 ≤ P-MPR < 6, 6 ≤ P-MPR < 9, 9 ≤ P-MPR < 12, 12 ≤ P-MPR  <  15, MPR  ≥  15 }.

Proposal 2: Event triggered reporting is enough.

Proposal 3: UE triggers a new MAC CE when P-MPR = 0dB, i.e. upon returning to normal operation.

Proposal 4: Introduce the P-MPR reporting mapping table in 38.133
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