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1 Introduction
UE beam correspondence has been defined as a mandatory feature with capability signalling, as outlined in the WF [1] in RAN #82 meeting. Though the core EIRP requirements are allowed to be fulfilled either with or without UL beam sweeping, which would be signalled by a UE capability bit, the EIRP measured from the corresponding UL beam based on DL signal measurement without network’s assistance is always required for both types of UE. The purpose is to make sure the EIRP measured from the corresponding UL beam can either meet the core EIRP requirements or within a tolerance. In order for UE to precisely determine the corresponding UL beam based on DL signal measurement, the DL signal SNR needs to be sufficient to distinguish the highest beamforming gain among all the code settings. In this contribution, we provide the analysis on the DL signal SNR requirement for beam correspondence verification and propose a DL signal power level requirement for power class 3 (PC3) UE.                     
2 Discussion
The essence of beam correspondence lies in the assumption that for any spatial angle the beamforming setting to achieve the highest DL beamforming gain could also result in highest UL beamforming gain, or effectively, the highest EIRP which has been consented as the only test metric for beam correspondence verification. In order for UE to precisely determine the corresponding UL beam based on DL signal measurement, the DL signal SNR needs to be sufficient to distinguish the highest beamforming gain among all the code settings. In this contribution, we provide the analysis on the DL signal SNR requirement for beam correspondence verification.

Our analysis was based on the following assumptions and criteria,

1. RSRP is used as the measurement metric to determine the highest beamforming gain setting.

2. RSRP measurement tolerance is 0.5 dB.

3. UE Rx noise floor is assumed constant at 0 dBm.

4. RSRP is measured by sweeping signal from -1 dBm to 30 dBm.

5. Another set of RSRP is measured by adding 0.6 dB to each swept signal power in #4.

6. UE needs to distinguish the 0.6dB signal power difference under the RSRP measurement tolerance.

7. The RSRP difference between #5 and #4 is plotted against SNR to determine the SNR requirement where the RSRP difference is higher than 0.5 dB.

Figure 2-1 shows the analysis result. It can be seen that for RSRP difference to be higher than RSRP measurement tolerance, the SNR needs to be higher than 7 dB.
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Figure 2-1 RSRP difference versus SNR when DL signal is different by 0.6 dB
Based on the SNR requirement, the DL signal power level can be calculated by the EIS requirements which have been derived based on QPSK modulation with SNR = -1 dB. It is also assumed that the DL reference signal (either SSB or CSI-RS) for beam correspondence is fully allocated within the FR2 minimum channel bandwidth at 50 MHz.

Table 2-1 summarizes the PC3 UE DL signal power level requirement for beam correspondence verification.

	Band
	DL Signal Power Level for BC (dBm) at BW = 50 MHz

	
	 Peak EIS
	EIS at 50% CCDF

	n257
	> -80.3
	> -69.4

	n258
	> -80.3
	> -69.4

	n260
	> -77.7
	> -65.1

	n261
	> -80.3
	> -69.4


Table 2-1 PC3 UE DL signal power level requirement for beam correspondence verification
In order to simplify the test process, it is proposed to use a single power level for all frequency bands, where the minimum value would be governed by n260 at 50% EIS CCDF at about -65 dBm. To ensure there is sufficient margin for SNR, it is proposed to set the DL signal power level at -50 dBm.  
Proposal: For PC3 UE beam correspondence verification, the DL signal power level within 50 MHz of channel bandwidth is set to be at -50 dBm.   

3 Conclusion
In this contribution, we provide the analysis on the DL signal SNR requirement for beam correspondence verification and propose a DL signal power level requirement for PC3 UE.     
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