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Introduction
The NTN WI ([1]) has been approved in RAN#88e meeting to specify requirements for the support of NTN. It has been revised in last RAN#93-e meeting [2].
In last RAN4 meeting, a Way Forwards related to BS RF requirements ([3]) was agreed. This contribution is further discussing the reference sensitivity requirement for satellite node.
Discussion 
Reference sensitivity
Definition
The receiver reference sensitivity has been specified in RAN4 based on the following formula: 


Where: 

 is the operating bandwidth in Hz, 

 is the BS noise figure in dB,

 is implementation margin in dB, 
SNR is the operating SNR in dB to meet the 95% of maximum throughput under an agreed reference measurement channel.
Noise figure and implementation margin
As shown in Figure 1, the Satellite Access Node definition includes the NTN payload, the feeder link, the NTN Gateway and part of the gNB. It’s not obvious then how to determine the Noise Figure that should be taken into account here, when specifying the Satellite Access Node Reference Sensitivity.
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[bookmark: _Ref84413655]Figure 1: NTN architecture

One obvious approach would be to evaluate the noise figure of the all satellite access node, keeping the implementation margin factor for the baseband/demodulation impairments as RAN4 usually do. The challenge of such approach might be to properly evaluate this overall noise figure, but this is anyway an evaluation that should be done, in one way or the other. 
Our proposal would be then to start from the NTN payload noise figure and assume it would be representative of  the all satellite access node, considering possibly some adjustment taking into account the other sub-components’ impact. Further inputs from satellite companies would be needed to better evaluate this impact, if any.
Depending on the satellite type, the noise figure would as be as shown in Table 1
.
	Satellite
	GEO
	LEO 600
	LEO 1200

	G/T (dB K-1)
	19
	1.1
	1.1

	G_Rx (dBi)
	51
	30
	30

	NF (dB)
	7.4
	4.3
	4.3


[bookmark: _Ref84947755]Table 1: Noise figure for GEO, LEO600 and LEO1200

Proposal1: Consider the satellite access node’s noise figure as a whole, starting from the values in Table 1.
Observation1: Inputs are expected from satellite companies to better evaluate any impact of the feeder link + NTN Gateway sub-components on the noise figure (if any impact).
SNR
In last RAN4#100-e meeting, we agreed to reuse the same FRCs as NR ones when specifying receiver requirements.
The NR FRCs for REFSENS have been defined according to the following Table 2.
	
	BS Channel BW
	Subcarrier spacing
	Number of PRBS

	G-FR1-A1-1
	5 MHz
	15 kHz
	25

	G-FR1-A1-2
	5 MHz
	30 kHz
	11

	G-FR1-A1-3
	10 MHz
	60 kHz
	11

	G-FR1-A1-4
	20 MHz
	15 kHz
	106

	G-FR1-A1-5
	20 MHz
	30 kHz
	51

	G-FR1-A1-6
	20 MHz
	60 kHz
	24


[bookmark: _Ref84954754]Table 2: NR FRCs for REFSENS
Moreover, following DMRS pattern (front loaded) was also selected. DMRS symbols are boosted by 3dB.
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No PTRS was considered for FR1.

The goal of the reference sensitivity requirement is to verify the receiver’s noise figure, checking the impact of the receiver RF chain. So, even if a full 5 or 20 MHz allocation might not be realistic in UL, getting no throughput in some scenario (see GEO Rural case in simulations results excel file [4]), it still makes sense to consider the NR FRC for NTN. 
Observation2: As agreed in RAN4#100-e, NR FRCs (as described above) should be re-used for REFSENS.
Conclusion
In this contribution, we further discussed the Satellite Access Node REFSENS requirement and made the following observations and proposals:
Proposal1: Consider the satellite access node’s noise figure as a whole, starting from the values in Table 1.
Observation1: Inputs are expected from satellite companies to better evaluate any impact of the feeder link + NTN Gateway sub-components on the noise figure (if any impact).
Observation2: As agreed in RAN4#100-e, NR FRCs (as described above) should be re-used for REFSENS.
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