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Introduction
The new Rel-16 work item on NR RF Requirement Enhancements for FR2 in [1] has the following objectives for enhancements for avoiding negative implications due to FR2 UE RF exposure issues.
	· Enhancements 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
· This work is started after RAN#84 when the Rel-15 requirements are completed




In this contribution we discuss how FR2 NR performance could be improved by developing more enhanced Beam Management solutions for FR2 UE RF exposure issues. In [3] we discuss other complimentary mitigation solutions for FR2 MPE issue.
Discussion
RAN4 has now completed the Rel-15 requirements and according to the work plan of the WID technical work on enhancements 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 start. 
In addition to the RAN4 Rel-16 work on FR2 UE MPE issue RAN1 is also discussing NR beam management enhancements for multi-beam operations under the Rel-16 eMIMO work item in order to avoid performance degradations like radio link failures etc due to FR2 UE MPE issues. RAN#84 confirmed that beam management enhancements for FR2 UE RF exposure issues are part of the Rel-16 eMIMO work item and RAN1 should work on the related solutions. Some companies in RAN1, however, have claimed that “do nothing” is also one of the solutions with the argument that RAN4 has already developed solutions like FR2 Maximum UL duty cycle and P-MPR in Rel-15. However, it seems that these companies are not aware of earlier RAN4 discussions and agreement that these current Rel-15 solutions are not sufficiently good and for this reason RAN4 agreed already long time ago that more advanced solutions should be specified in Rel-16. In our view it would be beneficial if RAN4 informed RAN1 why the current Rel-15 solutions are not good enough and enhancements, which also include RAN1 specifications implications, are needed.
To help RAN1 in its Rel-16 eMIMO enhancement work for FR2 UE MPE issues RAN4 could provide the following information on the agreed Rel-15 solutions:
· Static UE capability signalling maxUplinkDutyCycle-FR2 is specified for all FR2 UE power classes
· Possible values are 15%, 20%, 25%, 30%, 40%, 50%, 60%, 70%, 80%, 90% and 100%
· 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
RAN4 could also inform RAN1 about the consequences of the Rel-15 solutions e.g. as follows:
· RAN4 has introduced P-MPR in the UE requirements, which allows UEs to reduce its UL transmit power without any requirement limitations to make sure that UE can always ensure that it can meet the FR2 UE RF exposure compliance related requirements. 
· The aim of the additional UE capability for FR2 maximum UL duty cycle limitations was to give UE additional method for meeting FR2 UE RF exposure compliance requirements without need to use large UE Tx power reductions (P-MPR) causing radio link failures. This UE capability was, however, introduced as static capability in Rel-15 meaning that the UE would always limit its UL transmission and thus data rate as indicated by the capability. Therefore, even if UE is not experiencing any FR2 RF exposure issues, the UL transmission is limited by this capability. 
· Furthermore, since the introduction of the maxUplinkDutyCycle-FR2 UE capability should not impact the network scheduler following the RAN4 agreements, the UE may need to use P-MPR for meeting FR2 UE RF exposure compliance requirements although the UE has indicated limitations in its maxUplinkDutyCycle-FR2 UE capability. 
Since FR2 MPE issue may be highly directional, required P-MPR and maxUplinkDutyCycle-FR2 would be uplink beam specific and would very likely be different among different candidate uplink beams across different UE panels. That means that certain beams, i.e. ones that may be pointing towards human body, may have potentially very high required P-MPR/low duty cycle while some other beams, i.e. ones of which beam pattern may not coincide human body, may have very low required P-MPR/high duty cycle. Thus, as FR2 MPE issue may be directional/beam specific multiple candidate beams across multiple panels provide opportunity to find out beam pair links that would have low required P-MPR/low duty cycle. This type of beam management solutions require coordinated actions between UE and BS and therefore require support in the RAN1 specifications. Considering that the importance of enhanced mitigation solutions for FR2 MPE issues is not clear for all companies in RAN1, it would be beneficial for RAN4 to inform RAN1 about the drawbacks of the current FR2 MPE solutions and how important physical layer based beam management solutions are for FR2 UE RF exposure issue. .
Conclusions
In this contribution we have discussed why it would be beneficial for RAN4 to inform RAN1 about its Rel-15 solutions for UEs to meet the FR2 RF exposure compliance requirements and how these Rel-15 solutions; maxUplinkDutyCycle-FR2 and P-MPR limit the FR2 NR performance e.g. due to limited FR2 UL throughputs and additional radio link failures. Also it would be beneficial for RAN4 to inform RAN1 that beam management enhancements for FR2 MPE issues are important for enhancing NR FR2 performance and avoiding radio link failures.
Based on the discussion in this contribution we propose that RAN4 provide this information to RAN1 in a form of a LS.
Proposal: Inform RAN1 about the performance drawbacks of the Rel-15 FR2 MPE solutions; P-MPR and maxUplinkDutyCycle-FR2 and encourage RAN1 to develop beam management enhancements for FR2 MPE issue in Rel-16.
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