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Introduction
[bookmark: _Hlk95682811]Regarding WF on UE RF requirements for 6GHz licensed band [1] from RAN4#101-bis-e, there is still discussion on REFSENS requirement. In the contribution, the UE REFSENS for 6GHz licensed band is evaluated and provided.  
Discussion 
In RAN4#101-bis-e meeting, WF about UE REFSENS for 6GHz licensed band [1] is shown below. 
	REFSENS
Way forward:
Companies are encouraged to provide further analysis on the UE NF for this frequency range and check the following options:
· Option 1: Same REFSENS as n78 and n79 for the new band 
· Option 2: Adopt 10.5 dB NF for 6GHz NR band. 
· Option 3: FFS 



UE REFSENS:
From lower frequency band to higher frequency band, the increased REFSENS level is affected by RX total noise figure including of path loss, FE components’ loss, impedance matching performance, and RFIC NF. 
Observation 1: From lower frequency band to higher frequency band, the increased REFSENS level is affected by RX total noise figure including of path loss, FE components’ loss, impedance-matching performance, and RFIC NF.  
Observation 2: From TS 38.101-1, REFSENS requirements of n1, n77, n46 and n96 are shown in Table 1. The REFSENS level increases from low to high frequency. 
	 NR band
	SCS (kHz)
	REFSENS of 20MHz CBW (dBm)
	Band’s Highest RX Frequency (MHz)

	n1
	15/30/60
	-93.8/-94/-94.2
	2170 

	n77
	15/30/60
	-92.2/-92.4/-92.6
	4200 

	n46
	15/30/60
	-89.7/-89.9/-90.1
	5925 

	n96
	15/30/60
	-89.2/-89.4/-89.6
	7125 


Table 1 REFSENS level from low to high frequency  
Observation 3: Based on TR 38.921, the NF range is from 9 to 13dB and this NF range already covers bands n1, n77 and n46 NF.
Observation 4: The highest frequency of 6GHz licensed bands (6425-7125 MHz, 5925-7125 MHz) is 7125MHz which is equal to band n96’s highest frequency. UE receiver with higher RF frequency has more trace loss, FE components’ IL, and NF.
Proposal 1: From observations, to assume 20MHz REFSENS provided in Table 2 as baseline for discussion on decision of 6GHz licensed band REFSENS.  
	[bookmark: _Hlk78840377]Operating band / SCS / Channel bandwidth / REFSENS

	Operating band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)
	Duplex Mode

	nX
	15
	20
	[-90.7 ~ -89.2]
	TDD

	
	30
	20
	[-90.9 ~ -89.4]
	

	
	60
	20
	[-91.1 ~ -89.6]
	



Table 2 REFSENSE for 6GHz licensed band
Conclusion
In the contribution, the evaluated UE REFSENS requirement for 6GHz licensed band is provided.
UE REFSENS:
Observation 1: From lower frequency band to higher frequency band, the increased REFSENS level is affected by RX total noise figure including of path loss, FE components’ loss, impedance-matching performance, and RFIC NF.  

Observation 2: From TS 38.101-1, REFSENS requirements of n1, n77, n46 and n96 are shown in Table 1. The REFSENS level increases from low to high frequency. 
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Proposal 1: From observations, to assume 20MHz REFSENS provided in Table 2 as baseline for discussion on decision of 6GHz licensed band REFSENS.   
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