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Background
In RAN4#101-bis-e, the UE RF performance in FR2-2 was further discussed [1], and RAN4 needs to explore the minimum requirement of various types of UEs. It was agreed that eight-element array is used as the baseline to derive the minimum requirement for handheld UE. This paper shares our analysis on the minimum Rx requirement for handheld UEs. 

REFSENS for mobile handsets at 60 GHz
The peak sensitivity (REFSENS) of a FR2-2 antenna array can be calculated by the equation below:  
Sensitivity = -174dBm(kT) + 10*log(RX BW) + NF + SNR +IL – diversity gain-array gain+ roll off factor
The link budget of an 8 element array in band n263 (57-71 GHz) with 400 MHz BW is shown in the table below, the estimated REFSENS is -76 dBm /400MHz. 
	Parameter
	Unit
	Value

	Modulation
	
	QPSK

	SNR requirement
	dB
	-1

	Bandwidth
	MHz
	400

	Thermal noise
	dBm/Hz
	-174

	Noise Figure (NF)
	dB
	13

	Number of elements in an array
	
	8

	Realized Array gain
	dB
	11

	Antenna roll off factor 
	dB
	1

	Diversity gain
	dB
	0

	Total implementation losses (IL)
	dB
	10

	REFSENS
	dBm
	-76



Proposal 1: REFSENS -76 dBm/400MHz for n263
Spherical coverage of handheld UEs at 60 GHz
Simulation results in [2] shows 8.5 dB degradation on from the peak gain to the 50% array gain can be achieved with two antenna panels with 8*1 arrays in a mobile handset. Therefore, the 50% spherical coverage EIS for band n263 is about 67.5 dBm/400MHz.
Proposal 2: 8.5 dB drop from REFSEN to the spherical coverage EIS, which leads to 67.5 dBm/400MHz for n263


Conclusions
In this contribution, we make the following observations and conclusions: 
Proposal 1: REFSENS -76 dBm/400MHz for n263
Proposal 2: 8.5 dB drop from REFSEN to the spherical coverage EIS at 50% CDF, which leads to 67.5 dBm/400MHz for n263.
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