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1 Introduction
This document discusses the first outcomes of the NTN coexistence simulation results. 
2 Discussion
Simulation summary
Based on our simulations’ results, the following Table 1 (NF=2.5dB) and Table 2 (NF=6dB) give a summary of the needed ACIR values (5% throughput loss threshold) for the different scenarios, elevation angles and NTN UE types considered in the simulation assumptions ([2]). Detailed figures are provided in Annex and our simulation results values are shared in [3].
Important note: The yellow cells highlight results which have been extrapolated from simulations with 5-10dB ACIR step, this to save simulation time. This means that those values are very rough estimate, simulations with smaller ACIR step size are needed to get a more reliable value. We were not able to do so before this meeting’s deadline due to the very short time between meetings and the very late approval of simulations assumptions. 
[bookmark: _Ref149840737]Table 1: ACIR values (5% throughput loss) summary for all scenarios and use cases – NF = 2.5dB
	Scenario 
	Elevation angle: 90 deg.
	Elevation angle: 25 deg.

	
	GEO - mobile
	GEO
	LEO600
	LEO1200
	GEO - mobile
	GEO
	LEO600
	LEO1200

	
	Avg
	5 perc.
	Avg
	5 perc.
	Avg
	5 perc.
	Avg
	5 perc.
	Avg
	5 perc.
	Avg
	5 perc.
	Avg
	5 perc.
	Avg
	5 perc.

	1
	<5
	<5
	<5
	<5
	<5
	<5
	<5
	<5
	<5
	9
	<5
	10
	<5
	17
	3
	20

	2
	 
	 
	<5
	<5
	<5
	<5
	<5
	<5
	 
	 
	<5
	NA
	<5
	<5
	<5
	NA

	3
	 
	 
	<5
	<5
	<5
	<5
	 
	 
	 
	 
	<5
	<5
	<5
	<5
	 
	 

	4
	 
	 
	 15
	18 
	14
	21
	 
	 
	 
	 
	 22
	NA 
	 ~25
	NA 
	 
	 

	5
	<38
	41
	<38
	39
	<40
	43.5
	<38
	38
	41
	NA
	44?
	NA
	>40
	NA
	>40
	NA

	6
	 
	 
	<5
	<5
	<5
	<5
	<5
	<5
	 
	 
	NA
	NA
	<5
	<5
	<5
	<5

	7
	 
	 
	<5
	<5
	<5
	<5
	 
	 
	 
	 
	<5
	<5
	<5
	<5
	 
	 

	8
	 
	 
	<5
	10
	<5
	15
	 
	 
	 
	 
	7
	NA
	 10
	NA 
	 
	 




[bookmark: _Ref149926454]Table 2: ACIR values (5% throughput loss) summary for all scenarios and use cases – NF = 6dB
	Scenario 
	Elevation angle: 90 deg.
	Elevation angle: 25 deg.

	
	LEO600
	LEO1200
	LEO600
	LEO1200

	
	Avg
	5 perc.
	Avg
	5 perc.
	Avg
	5 perc.
	Avg
	5 perc.

	1
	 
	 
	 
	 
	 
	 
	 
	 

	2
	 
	 
	 
	 
	 
	 
	 
	 

	3
	 
	 
	 
	 
	 
	 
	 
	 

	4
	 
	 
	 
	 
	 
	 
	 
	 

	5
	32
	38
	 34
	36 
	>40
	NA
	>40
	NA

	6
	 
	 
	 
	 
	 
	 
	 
	 

	7
	 
	 
	 
	 
	 
	 
	 
	 

	8
	 
	 
	 
	 
	 
	 
	 
	 



We could then make the following observations:
Observation1: Scenarios 2, 3, 6 and 7 don’t cause any coexistence issue for all considered types of satellites and NTN UEs, at 90- or 25-degrees elevation angles.
Observation2: For scenario 1, at 25-degrees elevation angle, 20dB ACIR would be needed to guarantee coexistence. 
Observation3: For scenario 4, 20-25 dB ACIR would be needed to guarantee coexistence.
Observation4: Scenario 5 is the problematic scenario for this coexistence study, requiring 40dB or more ACIR value to have NTN and TN coexisting properly. 
Observation5: For scenario 8, 15-20 dB ACIR would be needed to guarantee coexistence.
Observation6: For scenario 5  with fixed VSAT and 6 dB NF few dB ACIR less are required to guarantee coexistence.
Observation7: At 25 degrees elevation angle, many 5-percentile results are not relevant, most likely due to the un-sufficient link budget. Further investigation would be needed to better understand if there is any impact on the conclusion. 
Observation8: Further results would be needed to confirm this, but mobile VSAT seems to require few dB more ACIR than fixed VSAT, at least in scenario 5. 

Preliminary conclusion
From the observation 1, considering scenarios 6 and 7, the SAN ACLR value could be relaxed. Keeping in mind an efficient use of the spectrum, not relaxing too much SAN ACLR then, we would propose an SAN ACLR value in the range of 20 to 30 dB. 

From the observations 1 and 2, considering scenarios 1 and 3, considering a 20dB ACIR might be needed (scenario 1, 25 degrees elevation angle), we would propose an NTN fixed VSAT ACLR value of 22 dB.  


From the observation 3, if confirmed, the SAN ACS value would need to be high. It might even not be possible to guarantee coexistence between NTN and TN. This would need further study and more accurate simulation results.

From the observation 4 on scenario 5, it would be extremely difficult to make NTN and TN coexisting with current assumptions. Further study would be needed considering additional mitigation techniques, guard band, … 

Nevertheless, considering the frequency range (17GHz) of this scenario 5, it should still be possible to agree on acceptable fixed VSAT/mobile VSAT ACS values, even if these values don’t guarantee the coexistence with the assumptions considered for this study. 


Proposal: The following table captures our current proposals based on the explanations given before.

	Device
	Requirement
	Value

	SAN
	ACLR
	Between 20 and 30 dB

	
	ACS
	More accurate results are needed

	Fixed VSAT (2.5dB NF)
	ACLR
	22 dB

	
	ACS
	Further discussion would be needed but, considering the DL frequency range, it should be possible to converge on an acceptable value. 





2. Conclusion
In this contribution, we analyzed the first outcomes of the simulation results and made the following observations and proposal: 
Observation1: Scenarios 2, 3, 6 and 7 don’t cause any coexistence issue for all considered types of satellites and NTN UEs, and at 90- or 25-degrees elevation angles.
Observation2: For scenario 1, at 25-degrees elevation angle, 20 dB ACIR would be needed to guarantee coexistence. 
Observation3: For scenario 4, 20-25 dB ACIR would be needed to guarantee coexistence.
Observation4: Scenario 5 is the problematic scenario for this coexistence study, requiring 40dB or more ACIR value to have NTN and TN coexisting properly. 
Observation5: For scenario 8, 15-20dB ACIR would be needed to guarantee coexistence.
Observation6: For scenario 5  with fixed VSAT and 6 dB NF few dB ACIR less are required to guarantee coexistence.
Observation7: At 25 degrees elevation angle, many 5-percentile results are not relevant, most likely due to the un-sufficient link budget. Further investigation would be needed to better understand if there is any impact on the conclusion. 
Observation8: Further results would be needed to confirm this, but mobile VSAT seems to require few dB more ACIR than fixed VSAT, at least in scenario 5. 


Proposal: The following table captures our current proposals based on the explanations given before.

	Device
	Requirement
	Value

	SAN
	ACLR
	Between 20 and 30 dB

	
	ACS
	More accurate results are needed

	Fixed VSAT (2.5dB NF)
	ACLR
	22 dB

	
	ACS
	Further discussion would be needed but, considering the DL frequency range, it should be possible to converge on an acceptable value. 
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4. Annex
Coexistence simulations – detailed results.
Scenario 1: NTN UL Aggressor - TN UL Victim
LEO600
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Figure 1: Throughput loss – 90deg									Figure 2: SINR cdf	- 90deg
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Figure 3: Throughput loss – 25 deg									Figure 4: SINR cdf	- 25deg
LEO1200
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Figure 5: Throughput loss – 90deg									Figure 6: SINR cdf	- 90deg
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Figure 7: Throughput loss – 25 deg								Figure 8: SINR cdf	- 25deg


GEO – fixed VSAT
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Figure 9: Throughput loss – 90deg										Figure 10: SINR cdf	- 90deg
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Figure 11: Throughput loss – 25 deg								Figure 12: SINR cdf	- 25deg
GEO – Mobile VSAT
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Figure 13: Throughput loss – 90deg								Figure 14: SINR cdf	- 90deg
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Figure 15: Throughput loss – 25 deg								Figure 16: SINR cdf	- 25deg


Scenario 2: TN UL Aggressor - NTN UL Victim
LEO600
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Figure 17: Throughput loss – 90deg								Figure 18: SINR cdf	- 90deg
			
Figure 19: Throughput loss – 25 deg								Figure 20: SINR cdf	- 25deg  

LEO1200
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Figure 21: Throughput loss – 90deg								Figure 22: SINR cdf	- 90deg
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Figure 23: Throughput loss – 25 deg								Figure 24: SINR cdf	- 25deg

GEO – fixed VSAT
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Figure 25: Throughput loss – 90deg								Figure 26: SINR cdf	- 90deg
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Figure 27: Throughput loss – 25 deg										

Scenario 3: TN UL Aggressor - NTN UL Victim
LEO600
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Figure 28: Throughput loss – 90deg								Figure 29: SINR cdf	- 90deg
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Figure 30: Throughput loss – 25 deg								Figure 31: SINR cdf	- 25deg

LEO1200
			
Figure 32: Throughput loss – 90deg								Figure 33: SINR cdf	- 90deg
			
Figure 34: Throughput loss – 25 deg								Figure 35: SINR cdf	- 25deg

GEO
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Figure 36: Throughput loss – 90deg								Figure 37: SINR cdf	- 90deg
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Figure 38: Throughput loss – 25 deg								Figure 39: SINR cdf	- 25deg

Scenario 4: TN UL Aggressor - NTN UL Victim
LEO600
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Figure 40: Throughput loss – 90deg								Figure 41: SINR cdf	- 90deg
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Figure 42: Throughput loss – 25 deg								Figure 43: SINR cdf	- 25deg

LEO1200
			
Figure 44: Throughput loss – 90deg								Figure 45: SINR cdf	- 90deg
			
Figure 46: Throughput loss – 25 deg								Figure 47: SINR cdf	- 25deg

GEO
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Figure 48: Throughput loss – 90deg								Figure 49: SINR cdf	- 90deg
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Figure 50: Throughput loss – 25 deg									Figure 51: SINR cdf	- 25deg


Scenario 5: TN DL Aggressor - NTN DL Victim
LEO600
[image: A graph of a number of individuals

Description automatically generated with medium confidence]		[image: A graph with a line

Description automatically generated]
Figure 52: Throughput loss – 90deg								Figure 53: SINR cdf	- 90deg
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Figure 54: Throughput loss – 25 deg								Figure 55: SINR cdf	- 25deg

LEO600 – 6dB NF
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Figure 56: Throughput loss – 90deg								Figure 57: SINR cdf	- 90deg
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Figure 58: Throughput loss – 25 deg								Figure 59: SINR cdf	- 25deg

LEO1200
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Figure 60: Throughput loss – 90deg								Figure 61: SINR cdf	- 90deg
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Figure 62: Throughput loss – 25 deg								Figure 63: SINR cdf	- 25deg

LEO1200 – 6 dB NF
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Figure 60: Throughput loss – 90deg								Figure 61: SINR cdf	- 90deg
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Figure 62: Throughput loss – 25 deg								Figure 63: SINR cdf	- 25deg

GEO – fixed VSAT
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Figure 64: Throughput loss – 90deg								Figure 65: SINR cdf	- 90deg
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Figure 66: Throughput loss – 25 deg								Figure 67: SINR cdf	- 25deg

GEO – mobile VSAT
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Figure 68: Throughput loss – 90deg								Figure 69: SINR cdf	- 90deg
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Figure 70: Throughput loss – 25 deg								Figure 71: SINR cdf	- 25deg


Scenario 6: NTN DL Aggressor - TN DL Victim
LEO600
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Figure 72: Throughput loss – 90deg								Figure 73: SINR cdf	- 90deg
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Figure 74: Throughput loss – 25 deg								Figure 75: SINR cdf	- 25deg
LEO1200
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Figure 76: Throughput loss – 90deg								Figure 77: SINR cdf	- 90deg
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Figure 78: Throughput loss – 25 deg								Figure 79: SINR cdf	- 25deg

GEO – fixed VSAT
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Figure 80: Throughput loss – 90deg								Figure 81: SINR cdf	- 90deg
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Figure 82: Throughput loss – 25 deg								Figure 83: SINR cdf	- 25deg

Scenario 7: TN UL Aggressor - NTN UL Victim
LEO600
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Figure 84: Throughput loss – 90deg								Figure 85: SINR cdf	- 90deg
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Figure 86: Throughput loss – 25 deg							Figure 87: SINR cdf	- 25deg

LEO1200
			
Figure 88: Throughput loss – 90deg								Figure 89: SINR cdf	- 90deg
			
Figure 90: Throughput loss – 25 deg								Figure 91: SINR cdf	- 25deg

GEO – fixed VSAT
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Figure 92: Throughput loss – 90deg								Figure 93: SINR cdf	- 90deg
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Figure 94: Throughput loss – 25 deg								Figure 95: SINR cdf	- 25deg


Scenario 8: TN UL Aggressor - NTN UL Victim
LEO600
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Figure 96: Throughput loss – 90deg								Figure 97: SINR cdf	- 90deg
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Figure 98: Throughput loss – 25 deg								Figure 99: SINR cdf	- 25deg

LEO1200
			
Figure 100: Throughput loss – 90deg								Figure 101: SINR cdf	- 90deg
			
Figure 102: Throughput loss – 25 deg								Figure 103: SINR cdf	- 25deg

GEO
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Figure 104: Throughput loss – 90deg								Figure 105: SINR cdf	- 90deg
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Figure 106: Throughput loss – 25 deg								Figure 107: SINR cdf	- 25deg
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