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1 Introduction
In the last meeting, CR[1] was approved to define the maximum PMPR to meet the RF exposure compliance, and there is no uplink duty cycle limitation ensured by gNB even the UE report its maxUplinkDutycycle capability to the network. The value is TBD in the current spec. while in FR1, there is no upper limitation on PMPR under the same mechanism with FR2.
This paper provides proposals for maximum PMPR on FR2.

2 Discussion
In the last meeting, FR2 RF exposure compliance issue is agreed to have PMPR ensuring the compliance with applicable electromagnetic energy absorption requirements. The latest FCC and ICNIRP limits is used as the reference guidance. Considering potential radio link failure, the upper limitation on PMPR is required simultaneously with UE capability on maxUplinkDutycycle. The latest MPE requirement is provided in[2]:
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Since the RF exposure requirement of FR2 UE is measured in free space, the test result is related to the antenna design assumption, the distance between measurement surface and UE, and the time. Before we define how much PMPR is allowed for the UE, we need to align on the evaluation assumption.

When we define maximum output power for PC3 UE, 4 elements is assumed to reach 22.4dBm min peak EIRP. Since larger scale antenna would cause narrower beam width, under the same MOP requirement, the power density would be higher for narrower beam. The maximum PMPR shall consider the worst case with 4 elements assumption. So we propose 4*1 antenna design as the evaluation assumption.
For the distance between measurement surface and the UE, 5mm is adopted by EU standard to ensure the safe distance. For uplinkdutycycle, we need to consider 100% UL ratio to defined the maximum PMPR because the gNB would not ensure any uplinkdutycycle in Rel-15 according to the discussion of the last meeting.

Proposal 1: 4*1 antenna array, 5mm distance between UE and measurement surface, and 100% uplink duty cycle should be the evaluation assumption for the definition of maximum PMPR.
According to the minimum peak EIRP assumption in the previous RAN4 meetings, 14dBm Pout per element, 2.8dB dual polarization gain and some implementation loss are assumed, together with the consideration in Proposal 1, we did some simulation that there is possibility to make the power density 6-7 times larger than FCC requirement for some beams: the simulation result 70W/m2 with 4cm2 average area, while 10W/m2 in FCC. Then it would be 8dB PMPR allowed to the UE to meet RF exposure compliance for the worst case for PC3 UE. 
However, UE do not need to fall back with 8dB PMPR for most cases because:

· There is already MPR for different RB position and modulation order

· Antenna array design is different

· The scenario for 100% uplink duty cycle within 10ms is not a common scenario

· According to our simulation, different beam have different power density with 4cm2 average area, 8dB is not necessary for all beams

Actually the maximum PMPR definition is limited by the worst case, UE would not use it for most of the time.
Proposal 2: two options is provided for the definition on maximum PMPR:
Option 1: define maximum PMPR as 8dB in TS 38.101-2:

“P-MPRf,c is the allowed maximum output power reduction and maxUplinkDutyCycle as defined in TS 38.331 [13] is the UEreported maximum duty cyle to facilitate the compliance described below with P-MPRf,c < [8] dB. The evaluation period for maxUplinkDutyCycle is 10ms.”
Option 2: RAN4 do not define upper limitation for PMPR.
3 Conclusion

In this contribution we discussed on the open issues on beam correspondence, according to the analysis, we have the following proposals:
Proposal 1: 4*1 antenna array, 5mm distance between UE and measurement surface, and 100% uplink duty cycle should be the evaluation assumption for the definition of maximum PMPR.

Proposal 2: two options is provided for the definition on maximum PMPR:
Option 1: define maximum PMPR as 8dB in TS 38.101-2:

“P-MPRf,c is the allowed maximum output power reduction and maxUplinkDutyCycle as defined in TS 38.331 [13] is the UEreported maximum duty cyle to facilitate the compliance described below with P-MPRf,c < [8] dB. The evaluation period for maxUplinkDutyCycle is 10ms.”
Option 2: RAN4 do not define upper limitation for PMPR.
References
[1] R4-1814174, “WF on beam correspondence”, RAN4#88bis, Qualcomm
[2] R4-1812393 “draft CR on beam correspondence”, RAN4 #88bis, Apple
3GPP


