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1. Introduction
In RAN4#99e meeting, NTN co-existence simulation was discussed and RAN4 agreed to consider the simulation assumptions in [1].  In this paper, we provide our simulation results for TN with NTN and NTN with TN system in the DL direction.
2. Discussion
2.1 Simulation scenarios
In this document we present our simulation results between TN and NTN for the DL direction. The simulated cases are summarized in Table 1. All the results are to be considered preliminary since the calibration process is still ongoing. Nonetheless, we expect that the final trend to be consistent with what is shown in this document.
Table 1. List of study cases
	No.
	Aggressor
	Victim 

	1
	TN DL
	NTN DL

	2
	NTN DL
	TN DL


2.2. Network layout model
· As shown in Figure 1, 6 beams from the satellite are surrounding the central beam and accounting as co-channel interference for NTN. The TN clusters are dropped in the NTN central beam only. Every snapshot, the TN cluster is dropped in a different location randomly in the central beam. Similarly, NTN UEs are dropped randomly within the 57 TN cells. 
When the NTN is the aggressor network, the TN UE in DL will suffer from interference from the 7 NTN beams. Furthermore, when the TN is the aggressor network, the NTN UE in DL will suffer from interference from the 57 TN cells. 
It should be noted that, the satellite elevation angle for GEO and LEO are 90 degree which can be considered as an optimal assumption in terms of NTN performance. 
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Figure 1: Layout assumption between TN and NTN
2.3. Simulation parameters 
The agreed simulation parameters as captured in R4-2108645 are used in the coexistence analysis between TN and NTN.

2.4 Simulation results
The coexistence simulation results which are provided in Figure 2, Figure 3 and Figure 4 show the throughput loss as a function of the ACIR between NTN as an aggressor and TN as a victim. 
1) NTN to TN
· GEO to TN
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Figure 2: DL to DL - NTN GEO to TN 

· LEO 1200 to TN
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Figure 3: DL to DL - NTN LEO1200 to TN 

· LEO 600 to TN
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Figure 4: DL to DL - NTN LEO600 to TN 

 
2) TN to NTN
The coexistence simulation results which showed in Figure 5, Figure 6 and Figure 7 show the throughput loss as a function of ACIR between TN as an aggressor and NTN as a victim.
· TN to GEO
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Figure 5: DL to DL - TN to NTN GEO 

· TN to LEO 1200
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Figure 6: DL to DL - TN to NTN LEO1200 

· TN to LEO 600
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Figure 7: DL to DL - TN to NTN LEO600 


3) TN to NTN (NTN UE at TN cluster edge assumption)
We assumed that the NTN UE is deployed at the TN cluster edge in order to see the effect of moving the NTN UE into out of coverage area on the ACIR requirements. Figure 8 shows the layout assumptions used in the study by putting the NTN UE at the TN cluster edge or in other words putting the NTN UE at the coverage boundary of the TN cluster.

Figure 9, Figure 10, and Figure 11 show the throughput loss as a function of ACIR between TN as an aggressor and NTN as a victim with the assumption of NTN UE at TN cluster edge.
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Figure 8: Layout assumption with NTN UE at TN cluster edge 

· TN to GEO (NTN UE at TN cluster edge assumption)
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Figure 9: DL to DL - TN to NTN GEO (NTN UE at TN cluster edge) 
· TN to LEO 1200 (NTN UE at TN cluster edge assumption)
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Figure 10: DL to DL - TN to NTN LEO1200 (NTN UE at TN cluster edge) 

· TN to LEO 600 (NTN UE at TN cluster edge assumption)
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Figure 11: DL to DL - TN to NTN LEO600 (NTN UE at TN cluster edge) 

3.	Conclusion
In this paper, we provided simulation results between TN and NTN for the DL to DL. The summary of the results is shown in Table 2 and Table 3. The results for TN to NTN with the assumption of NTN UE at TN cluster edge are summarized in Table 4. 

	Table 2: Summary of linearly interpolated ACIR required for NTN DL to TN DL

	Scenario
	NTN
	GEO
	LEO 1200
	LEO 600

	
	TN
	Urban
	Rural
	Urban
	Rural
	Urban
	Rural

	ACIR (dB)
	Average
	0
	6.15
	0
	16.7
	0
	16.75

	
	5%-tile
	0
	11.21
	2.5
	21.6
	2.5
	21.66



	Table 3: Summary of linearly interpolated ACIR required for TN DL to NTN DL

	Scenario
	TN
	Urban
	Rural
	Urban
	Rural
	Urban
	Rural

	
	NTN
	GEO
	LEO 1200
	LEO 600

	ACIR (dB)
	Average
	53.31
	34.5
	45.31
	25.05
	45.29
	24.8

	
	5%-tile
	68.24
	44.19
	54.34
	34.5
	53.6
	39.6



	Table 4: Summary of linearly interpolated ACIR required for TN DL to NTN DL (NTN UE at TN cluster edge)

	Scenario
	TN
	Urban
	Rural
	Urban
	Rural
	Urban
	Rural

	
	NTN
	GEO
	LEO 1200
	LEO 600

	ACIR (dB)
	Average
	48.28
	21.6
	39.9
	12.2
	39.8
	12.14

	
	5%-tile
	56.4
	28.3
	43.5
	19.5
	47.8
	-



Based on the results obtained so far, we have the following observation: 
Observation 1: It is noted from Table 3 that, it is very difficult to coexist between TN and NTN in urban and rural scenarios with the assumption that NTN UEs are in the coverage of TN. 
Observation 2: The results of NTN UE at TN cluster edge assumption in Table 4 show about 5 to 16 dB lower required ACIR compared to the random NTN UE deployment in Table 3. The use cases of deploying NTN in urban areas and rural areas should be further discussed.
Observation 3: The rural scenario uses the propagation model from TR 38.901 which is only valid till 5 km. In the simulation assumptions the ISD is 7.5 km in rural scenario which exceeds the limits of the path loss model. This should be revised and further discussed in RAN4.  
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