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1. Introduction
In RAN4#101e, the following agreements have been made on the per beam based P-MPR reporting
· 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
In this contribution, the RAN4 impacts due to per-beam based P-MPR reporting are discussed. 
2. RAN1 related agreements
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


 
Agreement
On Rel.17 enhancements to facilitate MPE mitigation, the candidate resource pool corresponds to a CSI-RS/SSB resource set configured via RRC (details up to RAN2) 
3. RAN4 related impact
Existing P-MPR reporting is embedded in PHR reporting by 2 bits. The related reporting is per UE based. Based on RAN1’s agreements, up to 4 P-MPR, which are associated with different SSBRI/CRI, can be reported by the UE. With this mechanism introduced, P-MPR due to MPE can be factored in for UL Tx beam selection.
Observation 1: per-beam based P-MPR is introduced to enhance UL Tx beam selection with MPE impacts considered. 
From RAN4 spec perspective, it is defined in 38.101-2 that the configured UE maximum output power PCMAX,f,c for carrier f of a serving cell c shall be set such that the corresponding measured peak EIRP PUMAX,f,c is within the following bounds
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In the lower bound of this inequation, P-MPRf,c is derived based on the peak direction where minimum peak EIPR, i.e. Ppowerclass, can be achieved. In other words, the peak EIPR and the associated P-MPR should be paired.  

In case of per-beam based P-MPR, it becomes less clear on the definition of P-MPRf,c. If P-MPR of the selected beam, which is necessarily the best beam in terms of EIRP, is used, it does not make a lot of sense to reuse Ppowerclass since it will artificially increase the lower bound. 

For example, for PC3 UE, Ppowerclass is 22.4dBm for n257. Let’s also assume the per-UE based P-MPR is 6dB to meet MPE requirements when minimum peak EIRP is achieved. However, the UE can report two different per-beam based P-MPR, e.g. 6dB and 0dB, depending on the relative position between UE and proximate human body. It is possible 6dB PMPR is associated with a beam with EIRP of 22.4dBm and 0dB PMPR is associated with a beam with EIRP of 20dBm. Obviously, the beam with 0dB PMPR should be selected. However, if 0dB PMPR is used in the formular, the lower bound can be artificially tighten by 6dB. 

Proposal 1: the corresponding measured peak EIRP PUMAX,f,c should be revisited to clarify the definition of P-MPRf,c when per-beam based P-MPR reporting is enabled. 

Meanwhile, based on RAN1 agreements, it is not guaranteed that the L1-RSRP of the associated SSBRI/CRI is always reported. In this case, the value of per-beam PMRP reporting is questionable. It is proposed to clarify this with RAN1.
Proposal 2: it should be clarified with RAN1 if per-beam P-MPR should be reported together with the associated SSBRI/CRI and the corresponding L1-RSRP.   
In RAN1 discussion, body proximity sensing capability is assumed when per-beam PMPR reporting is introduced. From UL performance perspective, for the same SSBRI/CRI, UE can have different strategy to report P-MPR depending on human body approximation. If there is no human target around, UE should select the beam with the best EIRP in UL or L1-RSRP in DL and the corresponding PMPR is reported. When there is human body approximate, the beam with maximum (L1RSRP-PMPR) should be selected and reported. Obviously, reporting a single P-MPR per SSBRI/CRI are not sufficient for MPE and UL performance enhancement.
Observation 2: reporting a single P-MPR per SSBRI/CRI are not sufficient for MPE and UL performance enhancement.
Proposal 3: per-beam based P-MPR for MPR enhancement can be further enhanced in R18 as part of RAN4-led FR2 enhancement.   
4. Conclusion
In this contribution, RAN4 impacts of the per-beam based PMRP reporting is evaluated with the following observation and proposals
Observation 1: per-beam based P-MPR is introduced to enhance UL Tx beam selection with MPE impacts considered. 
Observation 2: reporting a single P-MPR per SSBRI/CRI are not sufficient for MPE and UL performance enhancement.
Proposal 1: the corresponding measured peak EIRP PUMAX,f,c should be revisited to clarify the definition of P-MPRf,c when per-beam based P-MPR reporting is enabled. 

Proposal 2: it should be clarified with RAN1 if per-beam P-MPR should be reported together with the associated SSBRI/CRI and the corresponding L1-RSRP.  
Proposal 3: per-beam based P-MPR for MPR enhancement can be further enhanced in R18 as part of RAN4-led FR2 enhancement.   
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