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1 Introduction
NR FR2 UE REFSENS requirement defined at peak EIS beam direction has been tentatively agreed in RAN4 NR AH#3 meeting [1]. In last RAN4 meeting, several companies had provided their analyses and budgeting on the REFSENS level at peak EIS beam direction for both 28GHz band (n257/n258) and 39GHz band (n260) [2-5]. In this contribution, we would like to share our REFSENS budgeting analysis for joint consideration based on the assumption that both uplink and downlink would share the same antenna array.
2 Discussion
The key assumptions in our REFSENS budgeting analysis are summarized below.
· Based on a 2x2 patch antenna array shared by both uplink and downlink

· Separate patch antenna arrays for 28GHz band and 39GHz band respectively 

· Each antenna is dual polarized.

· The antenna impairments and case loss are the same as assumed in our peak EIRP analysis [6].

· The sensitivity equation is based on the assumptions in the way forward [7].
Table 2-1 presents our REFSENS budgeting analysis for 50MHz carrier based on the above assumptions.

	Parameter
	Unit
	Value

	Band number
	 
	n257/n258
	n260

	Frequency range
	GHz
	24.25 – 29.5 
	37 – 40

	Modulation
	 
	QPSK
	QPSK

	SNR requirement
	dB
	-1
	-1

	Bandwidth
	MHz
	50
	50

	Thermal noise
	dBm/Hz
	-174
	-174

	Noise Figure
	dB
	9
	10.5

	Number of antenna in an array
	 
	4
	4

	Array gain
	dB
	6
	6

	Element gain
	dBi
	4
	4

	Diversity gain
	dB
	0
	0

	Antenna gain roll-off over frequency
	dB
	-3.0
	-1.5

	Beamforming loss
	dB
	-0.7
	-0.7

	Total insertion loss
	dB
	-6.0
	-7.0

	REFSENS
	dBm
	-89.3
	-88.3


Table 2-1 NR FR2 UE REFSENS budgeting analysis 
Notice that since the dual polarized receive paths are used for diversity maximum ratio combining (MRC), there would be no diversity gain as the signal level picked up by each receive path is a vector projection of the total signal power [7] to its polarized direction. After MRC, the diversity gain is effectively offset to zero.

Based on the analysis result in Table 2-1, the REFSENS for other channel bandwidth can be derived by the following equation, assuming all the impairments are independent of channel bandwidth.  

REFSENS (BW) = REFSENS (50MHz) + 10log(BW/50MHz)
3 Conclusion
In this contribution, we provide our NR FR2 UE REFSENS budgeting analysis for joint consideration in future specification development.
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