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1	Introduction
In RAN#92e, revised WID on NR RF enhancements for FR2 is approved [1]. The purpose of this WI is to specify related FR2 UE features and associated requirements, including

· UL gaps for self-calibration and monitoring: [RAN4 RF/RRM, RAN2] Study and, if feasible, introduce UE specific and NW configured gap for general self-calibration and monitoring purposes including
· UE Tx power management
· Other self-calibration and monitoring are not precluded
· Coherent uplink MIMO
· Phase 1: Study and clearly identify the performance gain over the current baseline (Rel.16 requirements) Study of RF performance evaluation/testability related to UE self-calibration and monitoring. Study network impact of UE emissions during UL gap, if any.
· Phase 2: Specify the UL gap configuration(s), related UE capability and interruptions, if needed, based on the identified performance gain in Phase 1 and UE fall back behavior i.e. if gaps are not available for UE requesting gaps.
 

Agreements in 100-e on RF aspect of the UL gap for Tx power management are captured in the way forward [2].  
Agreement: 
· The minimum Delta EIRP gain is at least max((Ppeak_EIRP-[21]dBm-margin) + 10*log10(Z/20), 3dB), where the margin is 2dB, where
· Ppeak_EIRP is peak EIPR with zero MPR
· Margin is the implementation margin including false alarm and etc
· Z is duty cycle in number of percentage for reference measurement channel, e.g. when UL duty cycle is 10%, Z=10.


Agreement: 
· UE will report P-MPRgapon when UL gap is activated 
· At most UE should report 0~3dB P-MPR in the PHR
· UE supports UL gap shall also support R16 MPE reporting at least when UL gap is activated.   
· It is FFS about P-MPRgapoff reporting when UL gap is not activated and the related delta P-MPR, i.e. (P-MPRgapoff -P-MPRgapon).




















In this paper, we further discuss RF aspects related to the UL gap configurations.       

2	UL Tx power management   

To simplify the discussion, minimum peak EIRP test cases defined in [5] is used as the starting point, where DFT-s-OFDM waveform with QPSK, inner full RB allocation is used, and there is no MPR. During the test, UE shall apply P-MPRf,c for carrier f of serving cell c, to meet the MPE requirement throughout the test. All UEs tested are expected to ensure MPE compliance as per FCC/ICNIRP requirements, even though the related MPE compliance test is out of 3GPP scope.

Test Procedure 

The example test case using peak EIRP and P-MPR is shown in Fig. 1. Before T1 starts, the peak EIRP direction is found and locked, as per the minimum peak EIRP test case defined in [6]. During the test, average EIRP is separately calculated for T1 and T2 phases, and then compared. During T1 and T2 phases, a test function can be designed to allow non-zero P-MPR.

· During T1 phase, UL gap is configured and activated. Since UE can determine there is no object in proximity with UL gap, RF exposure (measured in terms of MPE) is not a concern and therefore P-MPR should be significantly reduced. Consequently, higher EIRP is expected. 
· In the T2 phase, UL gap is deactivated. During T2, UE cannot determine the absence of an object in close proximity without UL gap. To ensure the potential RF exposure caused complies with regulatory limits, P-MPR is determined based on the conservative assumption that an object is always present. The Tx power is then backed off by an amount equal to P-MPR, thereby causing the measured EIRP to be less than the one in T1 phase.   
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Figure 1. Example test procedure  

Measurement Time

In peak EIRP test, the measurement duration is at least 1ms/1sf, using the reference measurement channels for TDD defined in the table in 38.521-2 Annex A.2.3. For the u=3 (SCS = 120 kHz) case the TDD slot pattern is 7D1S8U, the measurement is averaged over the 8 UL slots, which is exactly 1ms. 

In UL gap test, the measurement time requires further discussion particularly during T1 phase when UL gap is activated. In the example shown in Fig. 2, the transmitted Tx power is plotted during T1 phase for different UL transmissions. As can be seen in the figure, when UL gap is activated, the proximity sensor senses nearby environment every 40ms. If no target is detected, the UE can transmit with high power, say X1dB. If the proximity sensor determines there is a target due to false alarm, then the UE will transmit at lower power, say X2dB. Therefore, when UL gap is activated measured EIRP should be averaged long enough to take into account the false alarm effect. We propose the EIRP is averaged over multiples of UL gap periodicity value (equal to 40 ms), such as 4s or longer, to get a stable result.      
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Figure 2. Example Tx power output fluctuation due to false alarm  

When UL gap is de-activated, the measurement duration can follow the case when UL gap is activated, to reduce the deviation between different measurements.  

Proposal 1: When UL gap is activated or de-activated and non-zero P-MPR is applied, the peak EIRP measurement should be averaged across UL slots with PUSCH transmission over [4]s.  


4	Summary
This contribution has provided our views on remaining issues of UL gap on Tx power management. Our proposals are as follows:

Proposal 1: When UL gap is activated or de-activated and non-zero P-MPR is applied, the peak EIRP measurement should be averaged across UL slots with PUSCH transmission over [4]s.  
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