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1. Introduction
In 101 e-meeting, one WF [1] was approved, the agreements are summarized as follows.
	Impact for MPE
· RAN4 will further check if the current definition/capability could implement the enhancement for a following case or not
· Relation between each of the reported P-MPR values(N≤4) tied with the corresponding respective(M=1) SSBRI(s)/CRI(s) and Pcmax
· For the next meeting, companies are encouraged to provide views if changes are required considering RAN1 agreements and above 


At the meanwhile, after the discussion during recent three RAN1 meetings, the details of MPE mitigation in RAN1 side have been determined, the following agreements have been approved in [2] [3] [4]:
	During RAN1#105:
Agreement
On Rel.17 enhancements to facilitate MPE mitigation, in RAN1#105-e, further discuss to down-select at least one or combine from the following options:
· Opt 1A. {Rel.16 P-MPR based (beam/panel-level)} + Virtual PHR or a modified version 
· The modified version may be associated with each activated UL TCI or, if applicable, joint TCI, or associated with each of the reported SSBRI(s)/CRI(s) and/or panel indication (if configured) from candidate pool, if reported.
· The reporting reuses the event-driven mechanisms from the Rel-16 P-MPR reporting
· FFS: how to determine the virtual PHR or the modified version.
· Opt 1D. {Rel.16 P-MPR based (beam/panel-level)}
· The reporting reuses the event-driven mechanisms from the Rel-16 P-MPR reporting
· Opt 2A. {SSBRI(s)/CRI(s) and/or panel indication} + L1-RSRP [L1-SINR] or a modified version that accounts for MPE effect associated with each of the reported SSBRI(s)/CRI(s) and/or panel indication (if configured)
· FFS: How panel-level L1-RSRP [L1-SINR] is reported if L1-RSRP [L1-SINR] is associated with panel
· FFS: Whether/how to account for MPE effect in L1-RSRP [L1-SINR] report, e.g. by using scaled L1-RSRP [L1-SINR]
· FFS: Whether/how to enhance existing beam reporting format to support Option 2A
· FFS: When multiple SSBRIs/CRIs and their corresponding metrics are reported in the same reporting instance, whether to allow mixture between the SSBRI(s)/CRI(s)) intended for MPE mitigation and for DL beam reporting 
· FFS: Whether the reporting is UE-initiated (event-driven) and/or NW-initiated
· FFS: If Opt2A is selected and there is no consensus on a modified L1-RSRP definition, at least the Rel-15 L1-RSRP definition is reused and virtual PHR may be added
FFS: If gNB acknowledges MPE report from UE for UE-initiated (event-driven) reporting 
FFS: If differential report is supported when multiple UL beams are reported in the same report

During RAN1#106:
Agreement
On Rel.17 enhancements to facilitate MPE mitigation, support the following enhancement on the Rel-16 event-triggered P-MPR-based reporting (included in the PHR report when a threshold is reached, reported via MAC-CE):
· In addition to the existing field in the PHR MAC-CE, N≥1 P-MPR values can be reported 
· The N P-MPR values are reported together with the following:
· (Working Assumption) For each P-MPR value, up to M SSBRI(s)/CRI(s), where the SSBRI(s)/CRI(s) is selected by the UE from a candidate SSB/CSI-RS resource pool (FFS: how to perform the selection)
· FFS: The supported value(s) of M
· FFS: Whether N represents the number of selected beams or the number of panels
· FFS: Supported values of N
· FFS: Whether beam-specific and/or panel-specific PHR is also reported 
· FFS: Additional reporting quantities, e.g. SSBRI/CRI, MPR+DL RSRP, or modified virtual PHR
FFS: additional signaling (e.g. CSI triggering) from the NW

During RAN1#106bis:
Agreement
On Rel.17 enhancements to facilitate MPE mitigation, support N=1, 2, 3, and 4
· N is defined as the number of reported measurements
· UE reports supported largest N value as a UE capability
Agreement
On Rel.17 enhancements to facilitate MPE mitigation, confirm the following working assumption (in the midst of the previous agreement) as an agreement with the following refinement (highlighted in red):
On Rel.17 enhancements to facilitate MPE mitigation, support the following enhancement on the Rel-16 event-triggered P-MPR-based reporting (included in the PHR report when a threshold is reached, reported via MAC-CE):
· In addition to the existing field in the PHR MAC-CE, N≥1 P-MPR values can be reported 
· The N P-MPR values are reported together with the following: 
· (Working Assumption) For each P-MPR value, up to M SSBRI(s)/CRI(s), where the SSBRI(s)/CRI(s) is selected by the UE from a candidate SSB/CSI-RS resource pool (FFS: how to perform the selection) 
· Support M=1
· FFS: The supported value(s) of M 
· FFS: Additional reporting quantities, e.g. SSBRI/CRI, MPR+DL RSRP, or modified virtual PHR
FFS: additional signaling (e.g. CSI triggering) from the NW


Based on the conclusions both in RAN4 meetings and RAN1 meetings, we provide our further analysis on the RAN4 impact of the MPE mitigation considering the RAN1 progress.
2. Discussion
In order to facilitate MPE mitigation, In Rel-15, one UE capability maxUplinkDutyCycle-FR2 was introduced. UE reports this capability to assist the NW in uplink scheduling so as to ensure that the MPE requirements are met. Candidate values of maxUplinkDutyCycle-FR2 include: 15%, 20%, 25%, 30%, 40% and 50%. UE informs the NW of the candidate value supported by itself, but the capability reported by UE does not restrict the uplink scheduling of the NW, just a recommendation. Suppose the UE reports that its capability is 15%, but the actual duty cycle decided by the NW scheduling is greater than 15%, then the UE has to perform power reduction, i.e. applying the P-MPR to ensure MPE regulation requirements.
Once UE performs power reduction excessively, radio link failure will occurs. Therefore, the MPE mitigation is still be optimized during Rel-16.
In Rel-16, several solutions such as dynamic duty cycle, P-MPR reporting were discussed. Finally the solution of P-MPR reporting was standardized, the P-MPR report was added into legacy PHR reporting using the reserved bits of PHR MAC CE. The similar quantization method like PHR was used for P-MPR report, the following table shows the quantized P-MPR values in [5].
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For multi-cell PHR report, the triggered PHR report can be an actual value or a virtual value, for the case of virtual value, since the PHR value itself is virtual, not deferring to any actual UL transmission, then the P-MPR report is unnecessary, Pcmax report is also unnecessary. So for the case of virtual PHR, UE do not need to report P-MPR even the MPE event triggered. Based on the analysis, the reported P-MPR value corresponds to an actual UL transmission. For FR2, each actual UL transmission should be transmitted using the indicated TCI state by NW, so we can believe the reported P-MPR only matches the UL beam currently used by UE for the actual UL transmission.   
Based on conclusion in RAN1, only P-MPR report enhancement approved. For Pcmax and PHR reports, without any enhancements, so such two reports still re-use legacy Rel-16. We believe such decision is reasonable, UE only need to determine the actual UL transmission’s Pcmax and PHR. For the beam directions without UL transmission, the corresponding P-MPR can be predicted through Proximity detection.
Some company concerns that the relation between each of the reported P-MPR values(up to four) tied with the corresponding respective(M=1) SSBRI(s)/CRI(s) and Pcmax. We do not think so. For the relation between each reported P-MPR and the conrresponding respective SSBRI/CRI, we think RAN1 would give the concrete solution and thay has attached some conclusion. So RAN4 do not consider such relation. For the relation between the reported P-MPR and Pcmax, since no enhancement for Pcmax, so as same as legacy Rel-16 Pcmax report, the reported Pcmax corresponds to the actual UL transmission and the actual beam direction. Therefore, we do not need to provide any additional relation clarification between the reported P-MPRs and Pcmax.
Observation 1: Until now, without any enhancement about Pcmax approved in RAN1, so the meaning of Pcmax is still same as in legacy Rel-16. 
[bookmark: OLE_LINK1]Proposal 1: From RAN4’s perspective, not any requirement enhancement or additional relation clarification is needed.
Whether additional UE capability needed was also discussed during 101 meeting. Two options proposed but without any conclusion attached.
	· Proposals
· Option 1: Proximity detection 
· Option 2: Nothing


Proximity detection is under discussion in FR2 UL gap topic. Based on the discussion under that topic, UE can execute proximity detection with or without specific UL gap configuration. Whether UE capability is needed can be discussed at that topic, here, we do not need such UE capability should be considered. So, we prefer Option 2.
Proposal 2: The need of UE capability for proximity detection should be discussed at other topic. Here, since the multiple P-MPR enhancement, we do not see the necessity of considering UE capability for proximity detection. 
3. Conclusion
In this contribution, we have the following proposals for the enhancement of MPE mitigation:
Observation 1: Until now, without any enhancement about Pcmax approved in RAN1, so the meaning of Pcmax is still same as in legacy Rel-16. 
Proposal 1: From RAN4’s perspective, not any requirement enhancement or additional relation clarification is needed.
Proposal 2: The need of UE capability for proximity detection should be discussed at other topic. Here, since the multiple P-MPR enhancement, we do not see the necessity of considering UE capability for proximity detection.
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Measured quantity value

Unit
P-MPR_00 3<PMP-R<6 dB
P-MPR_01 6<PMP-R<9 dB
P-MPR_02 9<PMP-R<12 dB
P-MPR_03 PMP-R > 12 dB





