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Introduction
RAN4 has been discussing for some time now how UEs can ensure that they meet FR2 UE RF exposure compliance. Initially RAN4 only introduced P-MPR, which allows UEs to reduce its UL transmit power. The UE FR requirements in TS38.101-2 does not specify any any requirement limits in terms of maximum power reductions (i.e. no limits for P-MPRf,c). Thus, the UE is always allowed to use necessary power reduction to comply with FR2 RF exposure requirements. In the last RAN4 meeting RAN4 requested RAN2 to introduce new UE capability signalling for FR2 maximum UL duty. In this contribution we discuss how this RAN4 decisions impacts FR2 system and basic L1 signalling. The document also discuss potential ways forward for resolving the issue.
Discussion
RAN4#90 agreed the following values for the UE capability of FR2 maximum UL duty: {2%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%}. The RAN4 decision was informed to RAN2 for defining the corresponding UE capability signalling in [1].
UE capability limitations for FR2 maximum UL duty cycle is additional method for UEs to meet FR2 UE RF exposure compliance. Earlier RAN4 had already introduced P-MPR, which allows UEs to reduce its UL transmit power without any requirement limitations. The aim of this additional UE capability for FR2 maximum UL duty cycle limitations was to give UE additional method for meeting FR2 UE RF exposure compliance so that UE could potentially avoid large UE Tx power reductions (P-MPR) causing radio link failures. 
When RAN4#90 agreed signalling range for the FR2 Maximum Uplink Duty Cycle, RAN4 did not analyse how well FR2 NR systems would work with these limited FR2 maximum UL duty cycles, In our view the lowest UL duty cycles like 2% do not even enable basic UL control signalling related to FR2 DL only traffic. Thus, we see that it is important for RAN #83 discuss if the agreed signalling range for the FR2 Maximum uplink duty cycle enables working FR2 NR system. 
[bookmark: _GoBack]As related topic RAN1#96 discussed a CR on UE support for aperiodic CSI-RS triggering in [2]. The corresponding company CR is submitted to RAN#83 for approval in [3]. We see that this CR would allow solving UL signalling for FR2 UEs, which do not support sufficient FR2 Maximum uplink duty cycle value. This CR would allows for operating the FR2 in an essentially downlink-only mode by allowing the PDCCH trigger and the CSI report on an FR1 carrier, while the CSI-RS and the related measurement take place on the FR2 downlink. In the scenarios that FR1 NR is available in addition FR2 NR the solutions in this CR could also help the UEs with limited FR2 maximum UL duty cycle support. 
It is also worth noting that RAN4 has already discussed earlier that static solutions for FR2 UE RF exposure compliance are not optimal for FR2 system performance and thus agreed in RAN4#89 [5] that more advanced dynamic solutions for FR2 UE RF exposure compliance are developed in Rel-16. For instance the following more advanced dynamic solutions were considered for Rel-16 in [5]:
· Solutions/potential mitigation techniques for Rel-16
· Dynamically indicated maximum uplink duty cycle restriction
· UE provides information for network to avoid UL failure (UE initiated)
· e.g. information about P-MPR being reported to the network by the UE
· Other solutions not precluded

RAN4 also sent an LS to RAN1 in [4] so that RAN1 could also take these FR2 UE RF exposure compliance aspects into account in its Rel-16 NR MIMO enhancement work. Thus, this static UE capability limitation for FR2 Maximum UL duty cycle is expected to be temporary solution only for Rel-15 and better performing dynamic solutions are planned to be developed in Rel-16. 

For ensuring that NR FR2 operations will work in practice, i.e. UE FR2 capabilities enable successful NR FR2 operations, RAN#83 should decide how to resolve that all FR2 capable UEs are able to provide sufficient UL control signalling to FR2 network. Below we have listed couple alternatives how this issue could be solved in Rel-15 and then continue with better performing solutions in Rel-16:
1. Signalling range for FR2 maximum UL duty cycle UE capability {2%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%} is reduced by removing UL duty cycles below 50% and UE implementation will use both UL duty cycle restrictions and P-MPR for meeting FR2 UE RF exposure compliance. 
2. UE capability of FR2 maximum UL duty cycle is postponed to Rel-16, which would allow more dynamic capability indication with other dynamic solutions to be developed jointly as also agreed in RAN4#89 [5]. Once ready these Rel-16 solutions could be allowed for Rel-15 UEs. Initially Rel-15 UE would then rely on P-MPR as originally designed by RAN4.

Conclusions
In this contribution we have discussed NR FR2 system implications caused by the new UE capability introduced by RAN4 on FR2 Maximum uplink duty cycle and especially the lowest maximum UL duty cycle values. In our view the lowest UL duty cycles like 2% do not allow basic UL control signalling related to even FR2 DL only traffic. Thus, we see that it is important that RAN#83 discuss and decides how to ensure NR FR2 operations can work in practice. In this contribution we have listed couple alternatives for resolving the issue in Rel-15 and then continue with better performing solutions in Rel-16 as already agreed in RAN4:
1. Signalling range for FR2 maximum UL duty cycle UE capability {2%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%} is reduced by removing UL duty cycles below 50% and UE implementation will use both UL duty cycle restrictions and P-MPR for meeting FR2 UE RF exposure compliance. 
2. UE capability of FR2 maximum UL duty cycle is postponed to Rel-16, which would allow more dynamic capability indication with other dynamic solutions to be developed jointly as also agreed in RAN4#89 [5]. Once ready these Rel-16 solutions could be allowed for Rel-15 UEs. Initially Rel-15 UE would then rely on P-MPR as originally designed by RAN4.
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