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Introduction
The NTN satellite access node (SAN) ACLR value of 24 dBc was agreed to in RAN4#101-bis-e meeting [1]. There, the NTN ACLR determination appears to have been based on co-existence scenario, Case 3, using a LEO NTN SAN [2]. However, the use of LEO NTN SAN results in a significant overestimate of the ACLR value for a GEO NTN SAN. This is because the simulations do not factor in the considerable net path loss increase that will be experienced by a GEO SAN due to larger distances. From a satellite payload design perspective, this 24 dBc ACLR value translates to a Noise Power Ratio (NPR) of approximately 18.2 dBc [3]. This is an excessive value for a GEO satellite featuring high Aggregate EIRP (AEIRP).
Based on the analysis presented in this paper, it is proposed that, for GEO NTN SAN, an ACLR value of 13.5 dBc should be specified.
Discussion 
Table 1 shows the net path loss difference between GEO and LEO DL links. 
Table 1: EIRP and path loss differences between GEO and LEO links
	Using Set 1 parameters
	LEO-600
	LEO-1200

	EIRP Density (per MHz) difference (GEO satellite EIRP – LEO satellite EIRP)
	25 dB
(= 59 dBW – 34 dBW)
	19 dB
(= 59 dBW– 40 dBW)

	Path loss difference (GEO satellite path loss –LEO satellite path loss) 
L band is used (worst case)
	35 dB
(= 187 dB – 152 dB)
	29 dB
(=187 dB – 158 dB)

	Net difference in favour of GEO
	10 dB
	10 dB



Observation 1: For Case 3, the received signal strength at the TN UE from a GEO NTN satellite beam is expected to be ~10 dB lower than that received from the LEO NTN satellite beam.
Table 2 shows a comparative analysis of the noise floor rise based on the agreed upon ACLR value of 24 dBc. In both GEO and LEO scenarios, aggregate interference from 7 beams is taken into consideration, for the worst case of the TN cluster being in the centre of the central (nadir) beam. 
Table 2: Estimated Noise Floor Rise with ACLR of 24 dBc
	Parameter
	Units
	LEO-600
	LEO-1200
	GEO
	Note

	Frequency
	MHz
	1542
	1542
	1542
	Band n255 Centre Frequency

	Typical satellite carrier EIRP Density
	dBW/MHz
	34
	40
	59
	3GPP NTN Simulation Model (Table 2.3-2)

	ACLR
	dBc 
	24
	24
	24
	 

	OOCE PSD EIRP
	dBW/Hz
	-50
	-44
	-25
	Calculated

	Propagation distance
	km
	            600 
	         1,200 
	       35,786 
	Altitude: 3GPP NTN Simulation Model (Table 2.3-2)

	Pathloss to Satellite
	dB 
	152
	158
	187
	Calculated Free space pathloss

	Total No. of satellite beams
	#
	7
	7
	7
	3GPP NTN Simulation Model

	Isolation from Overhead Beam
	dB 
	0
	0
	0
	3GPP NTN Simulation Model

	# of Adjacent Beams
	#
	6
	6
	6
	3GPP NTN Simulation Model

	Adjacent Beam Isolation
	dB 
	-10.65
	-10.65
	-10.65
	3GPP NTN Simulation Model

	Average satellite beam discrimination
	dB 
	6.6
	6.6
	6.6
	Based on Simulations

	Blockage factor % 
	%
	0%
	0%
	0%
	Worst Case Assumption

	TN UE antenna gain
	dBi 
	0
	0
	0
	Worst Case Assumption

	Rx OOCE (Interference)
	 dBW/Hz
	-199.9
	-199.9
	-210.4
	Calculated

	 
	 
	 
	 
	 
	 

	TN UE NF (dB)
	dB 
	9.0
	9.0
	9.0
	3GPP NTN Simulation Model

	Thermal Noise floor
	dBW/Hz
	-195.0
	-195.0
	-195.0
	Calculated

	 
	 
	 
	 
	 
	 

	TN receiver Noise Floor Rise
	 dB
	1.2
	1.2
	0.1
	Calculated

	Difference in TN receiver noise floor rise
relative to Reference
	 dB
	Reference
	0.0
	-1.1
	Calculated




[bookmark: _Hlk95747421]Observation 2: For Case 3, the noise floor rise at the TN UE as a result of ACI from the GEO NTN satellite beams is expected to be 1.1 dB lower than that received from the LEO NTN satellite beams when ACLR value of 24 dB is used for both.
Table 3.1 shows the ACLR value for a GEO SAN that would result in the same amount of rise in the noise floor as due to the LEO SAN.
Table 3.1: ACLR estimate for GEO 
(ACLR providing same noise rise as in LEO cases)

	Parameter
	Units
	GEO

	Frequency
	MHz
	1542

	Typical satellite carrier EIRP Density
	dBW/MHz
	59

	ACLR
	dBc 
	13.5

	OOCE PSD EIRP
	dBW/Hz
	-14.5

	Propagation distance
	km
	      35,786 

	Pathloss to Satellite
	dB 
	187

	Total No. of satellite beams
	#
	7

	Isolation from Overhead Beam
	dB 
	0

	# of Adjacent Beams
	#
	6

	Adjacent Beam Isolation
	dB 
	-10.65

	Average satellite beam discrimination
	dB 
	6.6

	Blockage factor % 
	%
	0%

	TN UE antenna gain
	dBi 
	0

	Rx OOCE (Interference)
	 dBW/Hz
	-199.9

	 
	 
	

	TN UE NF (dB)
	dB 
	9.0

	Thermal Noise floor
	dBW/Hz
	-195.0

	 
	 
	

	TN receiver Noise Floor Rise
	 dB
	1.2

	Difference in TN receiver noise floor rise
relative to Reference
	 dB
	0.0




Observation 3: For Case 3, ACLR of 13.5 dBc for the GEO SAN will result in the same noise rise and degradation as that observed due to the LEO SAN.
Proposal 1: Use separate ACLR values for GEO and LEO SANs.
Proposal 2: Specify ACLR value of 13.5 dBc for a GEO SAN.
Conclusion
In the contribution, based on the observations it is proposed that the minimum GEO SAN ACLR value of 13.5 dBc be specified.
Observation 1: For Case 3, the received signal strength at the TN UE from a GEO NTN satellite beam is expected to be ~10 dB lower than that received from the LEO NTN satellite beam.
Observation 2: For Case 3, the noise floor rise at the TN UE as a result of ACI from the GEO NTN satellite beams is expected to be 1.1 dB lower than that received from the LEO NTN satellite beams when ACLR value of 24 dB is used for both.
Observation 3: For Case 3, ACLR of 13.5 dBc for the GEO SAN will result in the same noise rise and degradation as that observed due to the LEO SAN.
Proposal 1: Use separate ACLR values for GEO and LEO SANs.
Proposal 2: Specify ACLR value of 13.5 dBc for a GEO SAN.
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