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Introduction
In last meeting, RAN4 can make some conclusions on UE Rx RF requirements, e.g. maximum output power and output power dynamic. In this paper, we’d like to further discuss the UE Rx RF requirements based on the approved WF [1].
Receiver characteristics
1) Reference sensitivity
For below 6GHz, the REFSENS level can be calculated by the equation below in TR 38.817-01:
	Sensitivity = -174dBm(kT) + 10*log(RX BW) + NF + SNR +IM – diversity gain
It is noted that the Rx BW is identical to the transmission bandwidth configuration, which is determined by the spectrum utilization. The RB values in the analysis of this contribution are based on the agreed SU for NR.
SNR in Nagoya meeting was agreed as -1dB, the value is the same as that for LTE. However, SNR will be further evaluated by link level simulation. Actually, the SNR under AWGN channel has no difference for different SCS and the demodulation performance for DFT-s-OFDM and CP-OFDM is the same as well. Therefore, the same SNR will be used to calculate REFSENS for different SCS.
The REFSENS for E-UTRA assumes that the receiver is equipped with two Rx port as a baseline. If 2Rx is considered, the diversity gain is 3dB and the Implementation Margin (IM) uses 2.5dB. In the following calculation, same assumptions are used for LTE refarming bands for NR.
Based on the summary [2] in last meeting, companies comment that “For the REFSENS, n256 has the same frequency range as n24 and n255 has the same frequency range as n65. We can reuse the REFSENS from those two bands.” 
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For band n255, we are fine to reuse the REFSENS from band n24 considering 9dB noise figure is assumed for this band.
Proposal 1: To specify the REFSENS for band n255 as below in table 1 and table 2.
Table 1: Two antenna port reference sensitivity QPSK PREFSENS
	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	Duplex Mode

	n255
	15
	-100.0
	-96.8
	-95.0
	-93.8
	FDD

	
	30
	
	-97.1
	-95.1
	-94.0
	

	
	60
	
	-97.5
	-95.4
	-94.2
	


Table 2: Uplink configuration for reference sensitivity
	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Duplex Mode

	n255
	15
	25
	50
	75
	100
	FDD

	
	30
	
	24
	36
	50
	

	
	60
	
	10
	18
	24
	



Before we start to discuss the specific noise figure value for n256, it’s recommended to discuss the implementation of duplexer for band n256. If n256 shares the same duplexer of band n65, it may be reasonable to reuse the RFESENS of band n65. However, from technical perspective, a dedicated duplexer for band n256 is preferable.
1) Since band n256 has only 30MHz frequency range, a dedicated duplexer for band n256 can achieve lower insertion loss.
2) The lower insertion loss for band n256 may have a better performance in both UL and DL.
3) Given satellite service and IMT service are different services in ITU level, it’s better for band n256 to develop a dedicated duplexer to isolate with IMT service.
Proposal 2: RAN4 specify the REFSENS assuming a dedicated 30MHz duplexer for band n256.
Given the band n256 frequency range is smaller than band n1, 9dB Noise Figure which is same as band n1 can be assumed for n256.
Proposal 3: To specify the REFSENS for band n255 as below in table 3 and table 4.
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	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	Duplex Mode

	n256
	15
	-100.0
	-96.8
	-95.0
	-93.8
	FDD

	
	30
	
	-97.1
	-95.1
	-94.0
	

	
	60
	
	-97.5
	-95.4
	-94.2
	


Table 4: Uplink configuration for reference sensitivity
	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Duplex Mode

	n256
	15
	25
	50
	75
	100
	FDD

	
	30
	
	24
	36
	50
	

	
	60
	
	10
	18
	24
	


Proposal 4: The FRC for receiver requirements for QPSK in clause A.3.2.2 from TS 38.101-1 are applicable for the satellite UE.
2) Maximum input level
Given the minimum distance between satellite and UE for all the scenario is larger than 35m, the maximum input level for satellite UE is less than -60dBm or -70dBm. Based on the approved WF [1], further evaluation is needed considering minimum CL between satellite and UE. It seems meaningless to specify the maximum input level for satellite UE. Thus, it’s recommended not to specify the maximum input level requirements for satellite UE.
Proposal 5: it’s recommended not to specify the maximum input level requirements for satellite UE.
3 Summary
Based on the discussion, all the observations and proposals are listed below:
Proposal 1: To specify the REFSENS for band n255 as below in table 1 and table 2.
Table 1: Two antenna port reference sensitivity QPSK PREFSENS
	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	Duplex Mode

	n255
	15
	-100.0
	-96.8
	-95.0
	-93.8
	FDD

	
	30
	
	-97.1
	-95.1
	-94.0
	

	
	60
	
	-97.5
	-95.4
	-94.2
	


Table 2: Uplink configuration for reference sensitivity
	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Duplex Mode

	n255
	15
	25
	50
	75
	100
	FDD

	
	30
	
	24
	36
	50
	

	
	60
	
	10
	18
	24
	


Proposal 2: RAN4 specify the REFSENS assuming a dedicated 30MHz duplexer for band n256.
Proposal 3: To specify the REFSENS for band n255 as below in table 3 and table 4.
Table 3: Two antenna port reference sensitivity QPSK PREFSENS
	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	Duplex Mode

	n256
	15
	-100.0
	-96.8
	-95.0
	-93.8
	FDD

	
	30
	
	-97.1
	-95.1
	-94.0
	

	
	60
	
	-97.5
	-95.4
	-94.2
	


Table 4: Uplink configuration for reference sensitivity
	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Duplex Mode

	n256
	15
	25
	50
	75
	100
	FDD

	
	30
	
	24
	36
	50
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	10
	18
	24
	


Proposal 4: The FRC for receiver requirements for QPSK in clause A.3.2.2 from TS 38.101-1 are applicable for the satellite UE.
Proposal 5: it’s recommended not to specify the maximum input level requirements for satellite UE.
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