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1. Introduction

RAN4#94-e-bis agreed a WF and LS to RAN2 on FR2 MPE enhancement methods to avoid radio link failures and connection releases due to significant and unpredictable UE P-MPR in [1] and [2] respectively. In the LS [2] the following details are communicated to RAN2:
	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. 


In this contribution we focus on the remaining open items for the FR2 MPE signalling, which need to be completed and informed to RAN2 in RAN4#95-e to allow timely completion of the signalling in the RAN2 meeting on June 1st – 12th. 
2. Signaling aspects for FR2 MPE P-MPR event-triggered reporting
In this section we discuss the remaining open items for the signaling of P-MPR event-triggered reporting, which was already agreed as FR2 MPE solution and communicated to RAN2 in [2]. 
P-MPR reporting range and granularity
First, we discuss the needed reporting range and reporting granularity for event-triggered reporting for UE’s P-MPR needed for the FR2 MPE purposes. The WF in [1] encourages compromise between the option 1 with 5 bits and option 2 with 2 bits. 

3-bit compromise option with 8 values could be defined e.g. using finer reporting granularity for smaller P-MPR values and more coarse granularity for larger P-MPR values. In this way more accurate P-MPR reporting would be possible for smaller P-MPR values where the network could have multiple options for helping the UE with MPE situation and still allowing to cover 20 dB reporting range. 
	Reported value
	P-PMR value
	Unit

	P-MPR_0
	1 ≤ P-MPR< 2
	dB

	P-MPR_1
	2 ≤ P-MPR< 3
	dB

	P-MPR _2
	3 ≤ P-MPR< 4
	dB

	P-MPR _3
	5 ≤ P-MPR< 8
	dB

	P-MPR _4
	8 ≤ P-MPR< 12
	dB

	P-MPR _5
	12 ≤ P-MPR< 16
	dB

	P-MPR _6
	16 ≤ P-MPR< 20
	dB

	P-MPR _7
	20 ≤ P-MPR
	dB


4-bit compromise option with 16 values could also be defined using finer reporting granularity for smaller P-MPR values and more coarse granularity for larger P-MPR values but when additional 1 bit is used, it is easier to cover 30 dB reporting range (which is the range of all P-MPR values for PC3 UEs, i.e. maximum EIRP at 43 dBm for PC3 requires 33 dB P-MPR to comply with MPE when a user touches the array): 

	Reported value
	P-PMR value
	Unit

	P-MPR_0
	1 ≤ P-MPR< 2
	dB

	P-MPR_1
	2 ≤ P-MPR< 3
	dB

	P-MPR _2
	3 ≤ P-MPR< 4
	dB

	P-MPR _3
	4 ≤ P-MPR< 5
	dB

	P-MPR _4
	5 ≤ P-MPR< 6
	dB

	P-MPR _5
	6 ≤ P-MPR< 7
	dB

	P-MPR _6
	7 ≤ P-MPR< 8
	dB

	P-MPR _7
	8 ≤ P-MPR< 9
	dB

	P-MPR _8
	9 ≤ P-MPR< 10
	dB

	P-MPR _9
	10 ≤ P-MPR< 12
	dB

	P-MPR _10
	12 ≤ P-MPR< 14
	dB

	P-MPR _11
	14 ≤ P-MPR< 16
	dB

	P-MPR _12
	16 ≤ P-MPR< 20
	dB

	P-MPR _13
	20 ≤ P-MPR< 25
	dB

	P-MPR _14
	25 ≤ P-MPR< 30
	dB

	P-MPR _15
	30 ≤ P-MPR
	dB


As the network is expected to take different type of actions depending on how large P-MPR the UE needs for FR2 MPE reasons and what data rate the UE is currently having on FR2 carrier, it should also be possible for the UE to report the P-MPR with rather large range ranging from above 0 dB to 30 dB or at least to 20 dB. The granularity for the P-MPR reporting should be small at least for small and moderate P-MPR to avoid network underestimating or overshooting with its actions when UL data transmission on FR2 would still be possible. By allowing large reporting range the signaling would enable to cope with more scenarios and also the signaling would be more futureproof e.g. when typical UE Tx performance or even minimum requirements are enhanced.
On the RAN4 email reflector it was questioned whether small reporting granularity in P-MPR reporting would help since the UE output power tolerances (at least for initial transmissions) in the Table 6.2.4-1 of TS38.101-2 are relatively large. However, it is worth understanding that larger reporting granularity increases uncertainties in P-MPR reports even further. Furthermore, even if the tolerances for the absolute UE output power are relatively large, that does not mean that UE’s own estimate for relative need for P-MPR has that large tolerances. Instead one could actually expect that the UE has to have rather good estimation for how much P-MPR it needs for always meeting the regulatory requirements and avoiding reducing its transmit power unnecessarily. 

From the RAN2 signaling design perspective it is important that RAN4 at least decides the number of bits needed for P-MPR reporting. Thus, like recommended by the agreed WF in [1] RAN4#95-e should at least a compromise between 2- bit and 5-bit signaling for P-MPR reporting i.e. 3-bit or 4-bit. This would allow RAN4 to discuss and fine-tune further the reporting range and granularity in the next RAN4 meeting without further delaying the RAN2 work.
Proposal 1: As encouraged by WF in [1], agree 3 or 4-bit compromise for P-MPR reporting for the FR2 MPE purposes
P-MPR reporting threshold for event-triggered reporting
The remaining open item for the MPE P-MPR event-triggered report signaling if additional relative threshold together confirmed absolute threshold; P-MPR being higher than a configurable threshold is needed. During the RAN4#94bis-e meeting it was discussed that the benefit for the additional relative threshold would be that the UE could send the first MPE P-MPR event report to the network when P-MPR exceeds e.g. 4 dBs, which is defined by the network configurable absolute threshold and the follow-up reports would only be sent after the first report once the P-MPR changes e.g. increases more than the configurable relative threshold. If the additional relative threshold is 2 dB, the UE would send the follow-up P-MPR reports when the needed P-MPR increases more than 2 dB e.g. to 7 dB. This type of additional and complimentary relative P-MPR threshold, which is only used after the event based on the absolute P-MPR threshold is triggered, would be beneficial for further optimizations for the signaling and network solutions. 
Proposal 2: Introduce additional relative P-MPR threshold, which is only used after the first MPE P-MPR event triggered based on the absolute P-MPR threshold (P-MPR being higher than a configurable threshold), to allow indication if P-MPR has changed more than the relative threshold after the first event.
3. Conclusions
In this contribution we have discussed the remaining open items for the FR2 MPE signalling, which need to be completed and informed to RAN2 in RAN4#95-e to allow timely completion of the signalling in the RAN2 meeting on June 1st – 12th. 
Based on the discussion we make the following proposals:

Proposal 1: As encouraged by WF in [1], agree 3 or 4-bit compromise for P-MPR reporting for the FR2 MPE purposes
Proposal 2: Introduce additional relative P-MPR threshold, which is only used after the first MPE P-MPR event triggered based on the absolute P-MPR threshold (P-MPR being higher than a configurable threshold), to allow indication if P-MPR has changed more than the relative threshold after the first event.
Additionally, in the document we have identified the following options for the P-MPR reported values based on 3 bits and 4-bits: 

P-MPR reported values using 3-bits (8 values):

	Reported value
	P-PMR value
	Unit

	P-MPR_0
	1 ≤ P-MPR< 2
	dB

	P-MPR_1
	2 ≤ P-MPR< 3
	dB

	P-MPR _2
	3 ≤ P-MPR< 4
	dB

	P-MPR _3
	5 ≤ P-MPR< 8
	dB

	P-MPR _4
	8 ≤ P-MPR< 12
	dB

	P-MPR _5
	12 ≤ P-MPR< 16
	dB

	P-MPR _6
	16 ≤ P-MPR< 20
	dB

	P-MPR _7
	20 ≤ P-MPR
	dB


P-MPR reported values using 4-bits (16 values):

	Reported value
	P-PMR value
	Unit

	P-MPR_0
	1 ≤ P-MPR< 2
	dB

	P-MPR_1
	2 ≤ P-MPR< 3
	dB

	P-MPR _2
	3 ≤ P-MPR< 4
	dB

	P-MPR _3
	4 ≤ P-MPR< 5
	dB

	P-MPR _4
	5 ≤ P-MPR< 6
	dB

	P-MPR _5
	6 ≤ P-MPR< 7
	dB

	P-MPR _6
	7 ≤ P-MPR< 8
	dB

	P-MPR _7
	8 ≤ P-MPR< 9
	dB

	P-MPR _8
	9 ≤ P-MPR< 10
	dB

	P-MPR _9
	10 ≤ P-MPR< 12
	dB

	P-MPR _10
	12 ≤ P-MPR< 14
	dB

	P-MPR _11
	14 ≤ P-MPR< 16
	dB

	P-MPR _12
	16 ≤ P-MPR< 20
	dB

	P-MPR _13
	20 ≤ P-MPR< 25
	dB

	P-MPR _14
	25 ≤ P-MPR< 30
	dB

	P-MPR _15
	30 ≤ P-MPR
	dB
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