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Introduction

In the past RAN4 meeting, there were extensive discussions on NTN BS Rx requirement, however there are still some remaining issue left for further discussions, therefore in this contribution, we want to share some further input on that. 
Dynamic Range

Not to define Rx dynamic range requirements for GEO NTN BS;
Further check the dynamic range for LEO 1200 and LEO 600
In-channel selectivity

Define in-channel selectivity as [IoT level+9dB] dB for NTN BS
Discussion 
.Dynamic range requirement
Similar as legacy LTE BS dynamic range requirement and FR2 BS dynamic range requirement discussion, we checked the IoT level in different NTN deployment scenarios and simulation results are shown in the following Figure 1/2/3/4/5/6. Based on the initial simulation results, it could be observed that IoT level @95% CDF is relative low compared with 20dB assumption for LTE and FR1 NR BS.
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Figure 1. IoT level in LEO1200KM Rural scenario
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Figure 2. IoT level in LEO1200KM Urban macro scenario
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Figure 3. IoT level in LEO600KM Rural scenario
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Figure 4. IoT level in LEO600KM Urban macro scenario
Based on the above simulation results, we make the following proposals:
Proposal 2: to define Rx dynamic range requirements with IoT level as 18dBc for LEO600KM NTN BS;

Proposal 3: to define Rx dynamic range requirements with IoT level as12dBc for LEO1200KM NTN BS;

Based on the above proposals, the dynamic range requirement for LEO 600KM and LEO200KM could be defined as following:

Table 1: LEO1200KM SAN dynamic range

	SAN channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWConfig
	Type of interfering signal

	5
	15
	G-FR1-A2-1
	-79.4 
	-91.2
	AWGN

	
	30
	G-FR1-A2-2 
	-80.1 
	
	

	10
	15
	G-FR1-A2-1
	-79.4 
	-88
	AWGN

	
	30
	G-FR1-A2-2 
	-80.1 
	
	

	
	60
	G-FR1-A2-3 
	-77.1 
	
	

	15
	15
	G-FR1-A2-1
	-79.4 
	-86.2
	AWGN

	
	30
	G-FR1-A2-2 
	-80.1 
	
	

	
	60
	G-FR1-A2-3
	-77.1 
	
	

	20
	15
	G-FR1-A2-4
	-73.2 
	-84.9
	AWGN

	
	30
	G-FR1-A2-5
	-73.2 
	
	

	
	60
	G-FR1-A2-6
	-73.5 
	
	

	NOTE:
The wanted signal mean power is the power level of a single instance of the corresponding reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full SAN channel bandwidth.


Table 2: LEO600KM SAN dynamic range

	SAN channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWConfig
	Type of interfering signal

	5
	15
	G-FR1-A2-1
	-73.4 
	-85.2 
	AWGN

	
	30
	G-FR1-A2-2 
	-74.1 
	
	

	10
	15
	G-FR1-A2-1
	-73.4 
	-82.0 
	AWGN

	
	30
	G-FR1-A2-2 
	-74.1 
	
	

	
	60
	G-FR1-A2-3 
	-71.1 
	
	

	15
	15
	G-FR1-A2-1
	-73.4 
	-80.2 
	AWGN

	
	30
	G-FR1-A2-2 
	-74.1 
	
	

	
	60
	G-FR1-A2-3
	-71.1 
	
	

	20
	15
	G-FR1-A2-4
	-67.2 
	-78.9 
	AWGN

	
	30
	G-FR1-A2-5
	-67.2 
	
	

	
	60
	G-FR1-A2-6
	-67.5 
	
	

	NOTE:
The wanted signal mean power is the power level of a single instance of the corresponding reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full SAN channel bandwidth.


. ICS requirement
Similar as dynamic range requirements, ICS requirement should also depend on the the observed IoT levels. In addition the C/I levels for interfering signal configuration should also been taken into account, if NTN UL could also support 16QAM and 3/4 coding rate modulation order, then legacy C/I 9dB assumed for interfering signal could be still reused, then maximum in-channel selectivity is [IoT level+9dB] was agreed as basic principle in last RAN4 meeting. 

Based on the IoT level observed for GEO (as shown in the following figure 5 and 6), LEO600KM and LEO1200KM and the observed IoT level at 95% CDF curve is around 0dB for GE0, 18dBm for LEO600KM and 12dB for 1200KM.
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Figure 5. IoT leve1 in GEO Rural scenario
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Figure 6. IoT level in GEO Urban macro scenario

Based on the above simulation results, we make the following proposals:
Table 3: GEO SAN ICS requirement
	SAN channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	5
	15
	G-FR1-A1-7
	-98.2 
	-95.0 
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

	10,15,20
	15
	G-FR1-A1-1
	-96.3 
	-91.1 
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs

	5
	30
	G-FR1-A1-8
	-98.9 
	-95.0 
	DFT-s-OFDM NR signal, 30 kHz SCS,
5 RBs

	10,15,20
	30
	G-FR1-A1-2
	-96.4 
	-92.0 
	DFT-s-OFDM NR signal, 30 kHz SCS,
10 RBs

	10,15,20
	60
	G-FR1-A1-9
	-95.8 
	-92.0 
	DFT-s-OFDM NR signal, 60 kHz SCS,
5 RBs

	NOTE:
Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for BS channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the BS channel bandwidth of the wanted signal.


Table 4: LEO1200KM SAN ICS requirement
	SAN channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	5
	15
	G-FR1-A1-7
	-101.3 
	-86.1 
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

	10,15,20
	15
	G-FR1-A1-1
	-99.4 
	-82.2 
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs

	5
	30
	G-FR1-A1-8
	-102.0 
	-86.1 
	DFT-s-OFDM NR signal, 30 kHz SCS,
5 RBs

	10,15,20
	30
	G-FR1-A1-2
	-99.5 
	-83.1 
	DFT-s-OFDM NR signal, 30 kHz SCS,
10 RBs

	10,15,20
	60
	G-FR1-A1-9
	-98.9 
	-83.1 
	DFT-s-OFDM NR signal, 60 kHz SCS,
5 RBs

	NOTE:
Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for BS channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the BS channel bandwidth of the wanted signal.


Table 5: LEO600KM SAN ICS requirement
	SAN channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	5
	15
	G-FR1-A1-7
	-101.3 
	-80.1 
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

	10,15,20
	15
	G-FR1-A1-1
	-99.4 
	-76.2 
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs

	5
	30
	G-FR1-A1-8
	-102.0 
	-80.1 
	DFT-s-OFDM NR signal, 30 kHz SCS,
5 RBs

	10,15,20
	30
	G-FR1-A1-2
	-99.5 
	-77.1 
	DFT-s-OFDM NR signal, 30 kHz SCS,
10 RBs

	10,15,20
	60
	G-FR1-A1-9
	-98.9 
	-77.1 
	DFT-s-OFDM NR signal, 60 kHz SCS,
5 RBs

	NOTE:
Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for BS channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the BS channel bandwidth of the wanted signal.


Conclusions
In this contribution, we want to share some further considerations on how to define RF requirement for different NTN architectures and observations and proposals are made as following: 

Proposal 1: to define Rx dynamic range requirements with IoT level as18dBc for LEO600KM NTN BS;

Proposal 2: to define Rx dynamic range requirements with IoT level as12dBc for LEO1200KM NTN BS;

Proposal 3: to define Rx ICS level as 9dB for GEO, 21dB for LEO1200KM and 27dB for LEO600KM;
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