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1. Introduction
In RAN4#101-e meeting, NTN UE Rx requirements were discussed and RAN4 agreed to the WF on NTN UE RF requirement in [1]. In this paper, we provide our considerations on the remaining NTN UE Rx requirements.
2. Discussion
1) Reference sensitivity
In [1], the general formula was agreed to derive the REFSENSE for NTN UE.
REFSENS, Sensitivity = -174dBm (kT) + 10*log(RX BW) + NF + SNR +IM – diversity gain
The NF, SNR, IM, diversity gain and REFSENS requirements for each satellite band are FFS. 
For satellite access node, two types of polarization are assumed which will lead to different diversity gain in the real deployment. But for FR1 handheld UE, the requirements are tested by conducted approach. Therefore, to specify REFSENS requirements, the typical 3dB can be assumed for the diversity gain. For other parameters such as NF and IM, the assumptions of corresponding TN bands, i.e., n24 and n65 can be used to specify the REFSENS for n255 and n256, respectively. Then we have the following proposal:
Proposal 1: RAN4 to define the REFSENS of n255 and n256 as below (reusing REFSENS from n24 and n65):
Table 1: REFSENSE of n255 and n256
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n255
	15
	-100.0
	-96.8
	-95.0
	-93.8
	
	
	
	
	
	

	
	30
	
	-97.1
	-95.1
	-94.0
	
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.2
	
	
	
	
	
	

	n256
	15
	-99.5
	-96.3
	-94.5
	-93.3
	
	
	
	
	
	

	
	30
	
	-96.6
	-94.6
	-93.5
	
	
	
	
	
	

	
	60
	
	-97.0
	-94.9
	-93.7
	
	
	
	
	
	



2) Maximum input level
Maximum input level requirement depends on the minimum coupling loss. For TN, the BS height of 35m was assumed and -25dBm was defined for the channel BW of 5, 10, 15 and 20MHz with the assumptions of min. CL is 70dB. But for NTN, as the propagation distance becomes longer, the maximum received power for GEO, LEO1200 and LEO600 can be calculated as:


Table 2: Calculation for NTN UE received power
	
	EIRP (dBm/20MHz)
	Distance (km)
	FSPL (dB)
	Received power (dBm)

	LEO600
	77
	600
	154
	-77

	LEO1200
	83
	1200
	160.1
	-77.1

	GEO
	102
	35786
	189.5
	-87.5



From the maximum received power in above table, it is reasonable to relax the maximum input level for NTN UE. Note that the maximum input level is the max level for signal including the interference so the test with maximum interference level, e.g., Pinterference = -25dBm for ACS case 2, should be in line with maximum input level requirements. Considering the interference from TN DL to NTN UE in co-existence study, even with the most stringent case, i.e., the distance between TN BS and NTN UE is 500m (It is the unreal deployment since the received signal from TN BS is much higher than NTN BS in this case), the min. CL for this case is: 
32.45 + 20*log10(2000) + 20*log10 (0.5) = 92.45dB
Therefore, we can have the following proposal for maximum input level for NTN UE:
Proposal 2: To consider 20dB relaxation for maximum input level compared with TN as the starting point.
3) ACS
ACS should be decided per the co-existence study. 
4) Blocking/Spurious response
It is reasonable to reuse blocking and spurious response requirements defined in TS38.101-1 for NTN UE.
Proposal 3: Blocking and spurious response requirements defined in TS38.101-1 can be reused for NTN UE.
3.	Conclusion
In this paper, we provided considerations for NTN UE Rx requirements. We have the following proposals: 
Proposal 1: RAN4 to define the REFSENS of n255 and n256 as below (reusing REFSENS from n24 and n65):
Table 1: REFSENSE of n255 and n256
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n255
	15
	-100.0
	-96.8
	-95.0
	-93.8
	
	
	
	
	
	

	
	30
	
	-97.1
	-95.1
	-94.0
	
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.2
	
	
	
	
	
	

	n256
	15
	-99.5
	-96.3
	-94.5
	-93.3
	
	
	
	
	
	

	
	30
	
	-96.6
	-94.6
	-93.5
	
	
	
	
	
	

	
	60
	
	-97.0
	-94.9
	-93.7
	
	
	
	
	
	



Proposal 2: To consider 20dB relaxation for maximum input level compared with TN as the starting point.
Proposal 3: Blocking and spurious response requirements defined in TS38.101-1 can be reused for NTN UE.
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