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1. Introduction
In RAN4#101bise, the following agreements have been made on the per beam based P-MPR reporting
· [bookmark: _Hlk97242871]Agreement
· There is no change on the equation for Pumax boundaries
· The necessity of a new note can be discussed to clarify the P-MPR based on RAN1 feedback in Section 6.2.4 of 38.101-2 without changing of the equation in TEI
· There is no change on the equation for Pcmax boundaries, but add the note to clarify the Pcmax boundaries are specified based on per cell-based P-MPR based on RAN1 feedback.
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
[image: ]
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. 
4. RAN4 Spec Impact
Given the agreement that there is no change on the equation for Pumax boundaries. It is necessary to clarify that P-MPR used in RAN4 spec should be based on the P-MPR indicated in the existing field in the PHR MAC-CE. With this, no further clarification from RAN1 is needed. The proposed revision is as follow and a separated draft CR will be provided too.

6.2.4 Configured transmitted power

The UE can configure its maximum output power. The configured UE maximum output power PCMAX,f,c for carrier f of a serving cell c is defined as that available to the reference point of a given transmitter branch that corresponds to the reference point of the higher-layer filtered RSRP measurement as specified in TS 38.215 [11].
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

PPowerclass + ΔPIBE – MAX(MAX(MPRf,c, A- MPRf,c,) + MBP,n, P-MPRf,c) – MAX{T(MAX(MPRf,c, A- MPRf,c,)), T(P- MPRf,c)} PUMAX,f,c EIRPmax

while the corresponding measured total radiated power PTMAX,f,c is bounded by PTMAX,f,c TRPmax
with PPowerclass the UE power class as specified in sub-clause 6.2.1, EIRPmax the applicable maximum EIRP as specified in sub-clause 6.2.1, MPRf,c as specified in sub-clause 6.2.2 , A-MPRf,c as specified in sub-clause 6.2.3, MBP,n the peak EIRP relaxation as specified in clause 6.2.1 and TRPmax the maximum TRP for the UE power class as specified in sub- clause 6.2.1. ΔPIBE is 1.0 dB if UE declares support for [UEpowerboostIBE], UL transmission excluding Pi/2 BPSK is such that MPRf,c = 0 and the network configures the UE to operate with [suspendIBE], otherwise ΔPIBE is 0.0 dB. The requirement is verified in beam peak direction.

maxUplinkDutyCycle-FR2, as defined in TS 38.306 [14], is a UE capability to facilitate electromagnetic power density exposure requirements. This UE capability is applicable to all FR2 power classes.

If the field of UE capability maxUplinkDutyCycle-FR2 is present and the percentage of uplink symbols transmitted within any 1 s evaluation period is larger than maxUplinkDutyCycle-FR2, the UE follows the uplink scheduling and can apply P-MPRf,c.

If the field of UE capability maxUplinkDutyCycle-FR2 is absent, the compliance to electromagnetic power density exposure requirements are ensured by means of scaling down the power density or by other means.

P-MPRf,c is the power management maximum output power reduction per cell, which is indicated in the existing field in the PHR MAC-CE, if P-MPR is reported. The UE shall apply P-MPRf,c for carrier f of serving cell c only for the cases described below. For UE conformance testing P-MPRf,c shall be 0 dB.


5. Conclusion
In this contribution, RAN4 impacts of the per-beam based PMRP reporting is evaluated with the following observation and proposals
Proposal 1: Given the agreement that there is no change on the equation for Pumax boundaries. It is necessary to clarify that P-MPR used in RAN4 spec should be based on the P-MPR indicated in the existing field in the PHR MAC-CE. With this, no further clarification from RAN1 is needed.
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