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1	Introduction
RAN1#105-e made the following agreement where it can be seen that unless Alt1 in Opt2A is selected, Virtual PHR concept highlighted in yellow is introduced. This contribution focuses on discussing how the introduction of the Virtual PHR impacts on UE RF requirements. Note that for those who are interested in the details MPE mitigation solution proposed by Nokia, please refer to [1]. 
[image: ]
2	Discussion
2.1 Overview on MPE mitigation and virtual PHR
As thoroughly have been discussed in RAN1, MPE issues are not necessarily seen in DL reporting as the hand dielectric properties are mostly reflective in mmW frequencies (as opposed to absorptive as in FR1) and the FR2 proximity sensors could trigger even though the user is not blocking the path of the incoming wave. It means the user blockage is not necessarily impacting the DL due to the user position and dielectrical properties in mmW spectrum. Hence, there is a risk that selecting a UE UL beam based on DL signal measurement alone would lead to fail in selecting the actual best UE UL beam considering a potential MPE event. Therefore, an MPE solution with UE UL beam selection shall consider how to share the information indicating potential MPE event on the candidate links, i.e., UE UL beams, as well as indication of the severity of the MPE event on the candidate link, associated to L1-RSPR DL reporting with network before MPE event is triggered.
What currently available Rel16 framework can address is, however, at most UE provides P-MPR for MPE together with PHR only for the UE UL beam used for PUSCH via MAC-CE after the MPE event is triggered, i.e. a re-active solution. Hence, the Rel16 framework cannot address potential MPE event to be applicable to some or all of the multiple candidate active UE UL beams. 
With the above in mind, an enhancement that Rel-17 may offer compared to Rel-16 is to inform the network in advance of the upcoming MPE event as well as the severity of it by Virtual PHR, where the UE may report using the MPE bits indicating the estimated required P-MPR value for a given UE UL beam, before the MPE event is triggered. The Virtual PHR informs the network of the virtual P-MPR levels that will be applied if this UE UL beam is selected/activated.
[bookmark: _Ref61881687]Observation 1: The virtual PHR refers to the estimated MPE event with corresponding P-MPR level on each active UE UL beam. 
It should be also noted that panel indication is not needed to address MPE issues. The information on UE UL beams does matter for UEs and networks to identify the best UE UL beam available while how the UEs create the UE UL beam does not provide additional information to address MPE issues.
[bookmark: _Ref68611281]Observation 2: Panel indication is not needed for any MPE mitigation technique.
2.2 Impact of virtual PHR on UE RF specification
In case the concept of Virtual PHR is introduced, TS 38.321 would define the Virtual PHR, Virtual MPE and Virtual PCMAX, f, c in a way that PH, MPE and PCMAX, f, c in Figure 6.1.3.8-1 may be replaced with Virtual PHR, Virtual MPE and Virtual PCMAX, f, c, respectively. It should be noted that the details on how to define Virtual PHR together with relevant parameters such that how to handle “P” bit together with “MPE or R” if the reported value range is “virtual” are left to RAN2.


Figure 6.1.3.8-1: Single Entry PHR MAC CE from TS38.321
Virtual PHR itself consists of various parameters where some of them such as path loss etc., are not pertinent to pure UE RF. Hence, UE RF related parameters are MPE(P-MPR value) and PCMAX, f, c in the above Figure 6.1.3.8-1. Regarding MPE field, the definition of it in Rel16 is that it indicates an index to Table 6.1.3.8-3 and the corresponding measured values of P-MPR levels in dB are specified in TS 38.133. The required P-MPR (Virtual P-MPR) for each of the candidate UE UL beams may be different among the UE UL beams or some of them may not need MPE event at all, i.e., P-MPR = 0. With respect to PCMAX, f, c(Virtual PCMAX, f, c) for each of the UE UL beams, a UE can use currently defined formula in TS 38.101-2 as it is and the UE would apply the same parameters such that A-MPR, MPR etc., for PCMAX, f, c except for Virtual P-MPR to each of the PCMAX, f, c for the UE UL beams. It means that differences between Virtual PCMAX, f, c values for each of the candidate UE UL beams are the difference of the required Virtual P-MPR for each of the candidate UE UL beams. Hence, Virtual P-MPR is the essential parameter in terms of UE RF while TS 38.321 would define Virtual PCMAX, f, c by just referring to the exiting PCMAX, f, c where Virtual P-MPR is used for Virtual PHR usage.
Therefore, what RAN4 needs to do would be to define Virtual P-MPR and indicate relation between it and relevant UE capability to be defined. This is quite similar to what RAN4 did for the introduction of mpe-Reporting-FR2 in Rel16.
Observation 3: Impact of the introduction of Virtual PHR on UE RF specification is as follows.
· Introduction of a NOTE to explain a UE capability to be introduced for Virtual PHR and the relation between Virtual PHR and Virtual P-MPR.
· Introduction of a definition of Virtual P-MPR which would indicate that in case Virtual PHR is reported, the corresponding Virtual PCMAX, f, c is calculated by replacing P-MPR with Virtual P-MPR in the currently defined PCMAX, f, c.

3	Conclusions
This contribution discussed the impact of the Virtual PHR introduction on UE RF specification. As a result, the following three observations are obtained:
[bookmark: _Hlk54404629]Observation 1: The virtual PHR refers to the estimated MPE event with corresponding P-MPR level on each active UE UL beam. 
Observation 2: Panel indication is not needed for any MPE mitigation technique.
Observation 3: Impact of the introduction of Virtual PHR on UE RF specification is as follows.
· Introduction of a NOTE to explain a UE capability to be introduced for Virtual PHR and the relation between Virtual PHR and Virtual P-MPR.
· Introduction of a definition of Virtual P-MPR which would indicate that in case Virtual PHR is reported, the corresponding Virtual PCMAX, f, c is calculated by replacing P-MPR with Virtual P-MPR in the currently defined PCMAX, f, c.
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On Rel.17 enhancements to facilitate MPE mitigation, support one of the following schemes
(to be down-selected in RAN1#106-¢):
- Opt1A. Rel.16 P-MPR based (TCI or SSBRI/CRI-specific) together with Virtual
(or a modified version)

- 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: Definition of virtual PHR and how it is used

- Opt2A Reporting at least {SSBRI(s)/CRI(s)} (beam/panel level) to indicate
gNB beam(s) that are preferred for UL transmission in NW-initiated CSl-report
on PUCCH/PUSCH

- Down-select one option from the followings by RAN1#106-e:

o Alt1: .... (in short: + offsetting L1-RSRP that accounts for MPE effect)
o Alt2: .. (in short: + DL/UL validity idx + L1-RSRP/modified virtual
PHR)
- Note: The determination of power backoff due to power management is the
same for Opt2A as for Opt1A
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