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1. Introduction
In RAN#86 meeting a revision of RAN4 work item on NR RF Requirement Enhancements for FR2 was approved [1]. According to updated WID objectives the methods for avoiding radio link failures and connection releases due to significant and unpredictable UE P-MPRs due to the FR2 UE RF exposure compliance reasons should be specified. In this contribution we provide our views on the possible approaches to avoid the issue and discuss simulation assumptions that can be used for the possible comparison of the proposed schemes against baseline implementation-based solutions developed by RAN4.
2. Discussion on potential solutions
Rel-15 beam reporting framework for FR2 is MPE-unaware, the optimal beam report doesn’t differentiae DL and UL transmission links and there is no mechanism (except explicit SRS transmission) to indicate Tx power constraint existing at the UE side for UL transmission due to the FR2 UE RF exposure compliance reasons. As the result implementation based approaches to address MPE issue are being discussed in RAN4. Those approaches rely on UE autonomous Tx power back-off and duty cycle reduction in UL to comply with regulation requirement. This, however, is not efficient way to handle the problem because the considered implementation based solution only ensures the compliance of the UL transmission to regulation requirement without solving the key issue of poor, MPE-unaware beam selection by gNB in FR2. Moreover unpredictable (from NW perspective) Tx power or duty cycle constraint could make overall scheduling procedure for gNB problematic. As the result, UL performance of NR in FR2 could be significantly penalized even when the power back off or duty cycle restriction are not significant.
The alternative approach to cope with MPE problem relies on avoidance of the MPE issue by using more advanced beam management and selection techniques by gNB, which avoid or minimize selection of MPE-limited (with large P-MPR) beams for UL transmission (see Figure 1).
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Figure 1: Illustration of the need of beam selection enhancement to avoid MPE issue
In particular, RAN1 as part of Rel-16 MIMO WI has discussed beam management enhancements supporting separate beam reporting optimizing DL and UL transmission links. In this case beam report from UE targeting UL transmission link could consider MPE constraints and, therefore, could avoid reporting problematic candidate UL beams to gNB. Enhanced power headroom report (PHR) has been also proposed as part of discussion in RAN1 to improve gNB awareness regarding additional Tx power constraints existing at the UE side for UL transmission. Finally radio link failures and connection releases due to P-MPRs could be also avoided through UE-triggered BFR procedure. If the large P-MPR or duty cyclic constraint is detected for the active UL beam, uplink BFR procedure  should dynamically indicate the alterative communication beam (with lower P-MPR) for UL transmission. Summarizing discussion above we propose RAN1 to study the following areas for enhancements.

Proposal: 
· Consider the following beam management enhancements to address MPE problem in FR2 - separate beam reporting for DL and UL, enhanced PHR, uplink BFR to indicate lower P-MPR beam
2. Discussion on simulation assumptions
[bookmark: _GoBack]	In RAN1#98 meeting performance evaluation of MPE avoidance schemes were provided. However the presented results lead to different conclusion regarding benefits of the considered schemes. The discrepancy in the results can be explained by different assumptions used by different companies. In order to have more conclusive evaluation campaign as part of current work item, it seems necessarily to use more aligned simulation assumptions. In particular multi-TRP deployment scenarios should be considered in the evaluations given that corresponding functionality already exist in NR from Rel-15 and was further enhanced in Rel-16. Moreover, different levels of Tx power backoff (including the P-MPR large values) should be considered for evaluation of the baseline schemes according P-MPR assumptions used in RAN4. Finally different number of panels (two and four) and more practical panel orientation (not necessarily pointing to the opposite directions) at the UE should be considered for evaluations. Summarizing discussion above the following proposal can be made.

Proposal: 
· Evaluation of the specification based MPE avoidance schemes should consider multi-TRP deployment scenarios, wide range of Tx power backoff values at the UE according to RAN4 assumptions, different number of antenna panels (two and four) and practical panel orientations (not necessarily pointing to the opposite directions)

3. Conclusion
	In this contribution we provide over views on the possible approaches to avoid the MPE issue. We also discussed simulation assumptions that can be used to assess the gain of specification based solution comparing to implementation based approaches considered by RAN4. Based on the discussion we made the following proposals:
· Consider the following beam management enhancements to address MPE problem in FR2 - separate beam reporting for DL and UL, enhanced PHR, uplink BFR to indicate lower P-MPR beam
· Evaluation of the specification based MPE avoidance schemes should consider multi-TRP deployment scenarios, wide range of Tx power backoff values at the UE according to RAN4 assumption, different number of antenna panels (two and four) and practical panel orientations (not necessarily pointing to the opposite directions)
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