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1. Introduction

In the last RAN4 #84BIS meeting, UE REFSENS at sub-6GHz was discussed and agreed the detail simulations assumption to derive target SNR points for both FR1 and FR2. 
Based on the agreed WF, we derived the target SNR points as below [1]
Observation 1. With CR = 1/3, 0.5 dB/0 dB including BB margin seems feasible for UE using no bundling and 2 PRB bundling, respectively.

Observation 2. With CR = 1/6, -2.0 dB/-2.5 dB including BB margin seems feasible for UE using no bundling and 2 PRB bundling, respectively.
Hence, in this paper, we propose on the NR UE REFSENS requirements for FR1 UE.
2. NR REFSENS at FR1 
To derive the REFSENS in range1, we considered LTE basic RF architecture. For the additional parameters, we consider implementation possibility and phone factor devices. 

Based on derived the target SNR levels, we propose the required REFSENS levels in Table 1.
Table 1. Basic parameters for NR band at range 1
	RF parameters
	n77 (3.3~4.2GHz)
	n78 (3.3~3.8GHz)
	n79 (4.4~5GHz)

	CBW
	20MHz
	20MHz
	20MHz

	RX_BW
	19.1MHz
	19.1MHz
	19.1MHz

	Noise Figure
	10
	9
	10

	No. Rx ant.
	2
	2
	2

	Divsersity Gain
	3
	3
	3

	IM
	2.5dB
	2.5dB
	2.5dB

	Target SNR point
	0.5 dB (r =1/3)
-2.0 dB (r=1/6)
	0.5 dB (r =1/3)

-2.0 dB (r=1/6)
	0.5 dB (r =1/3)

-2.0 dB (r=1/6)

	Expected REFSENS
	-91.2dBm (r=1/3)
-93.7dBm (r=1/6)
	-92.2dBm (r=1/3)
-94.7dBm (r=1/6)
	91.2dBm (r=1/3)

-93.7dBm (r=1/6)


· REFSENS = kT + 10log10(RX_BW) + NF + SNR+ IM – diversity gain = -174 + (72.8) +10 + (0.5) +2.5 -3 = -91.2 dBm
Based on the above parameters and simulation results according to coding rate, the required REFSENS for range 1 proposed as below Table 2 with code rate 1/3.
Table 2. Proposed REFSENS requirements
	
	CBW at n77 (r=1/3)

	REFSENS
	15MHz
	20MHz
	25MHz
	40MHz
	50MHz
	60MHz
	80MHz
	100MHz

	2Rx w/o cross polarization
	-92.5
	-91.2
	-90.2
	-88.1
	-87.1
	-86.3
	-85.1
	-84.1

	
	CBW at n78 (r=1/3)

	REFSENS
	15MHz
	20MHz
	25MHz
	40MHz
	50MHz
	60MHz
	80MHz
	100MHz

	2Rx w/o cross polarization
	-93.5
	-92.2
	-91.2
	-89.1
	-88.1
	-87.3
	-86.1
	-85.1

	
	CBW at n79 (r=1/3)

	REFSENS
	15MHz
	20MHz
	25MHz
	40MHz
	50MHz
	60MHz
	80MHz
	100MHz

	2Rx w/o cross polarization
	-92.5
	-91.2
	-90.2
	-88.1
	-87.1
	-86.3
	-85.1
	-84.1


3. Conclusions


In this contribution, we provide REFSENS requirements for NR UE band at range 1. Based on the analysis in session 2, we share our proposals as below
Proposal 1: For the REFSENS requirements, we propose REFSENS levels with r=1/3 in Table 2 for NR UE at range 1 according to the supported CBW.
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