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1. Introduction
In RAN4#99-e meeting, agreements regarding NTN coexistence were captured in [1][2] as an output of email discussions [3][4]. 

At RAN4#99 it was agreed to conduct simulation alignment prior to the RAN4#100 meeting. Nokia have been contributing to this effort and this contribution presents the results. 
2. HAPS Simulation results
HAPS simulation assumption has been updated in the output of RAN4#99 [5]. We have also revised our assumption for HAPS coexistence study in this meeting [6]. Simulation results presented here are based on these updated assumptions.
2.1. Simulation alignment data
Figure 1 shows DL SINR of a single terrestrial network with the assumption of [6] in Urban Macro and Rural Macro environments, while Figure 2 shows DL SINR of a single HAPS network in rural environment. 
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Figure 1. DL SINR of single system TN in UMa and RMa environments
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[bookmark: _Ref71476552]Figure 2. DL SINR of single system HAPS in rural environment
2.2. FDD DL HAPS coexistence simulation results 
For downlink simulations, we consider one HAPS network as the aggressor to the victim network with a center-to-center inter-system distance (ISDCC) as shown in Figure 3. The victim network can be a terrestrial NR network in TN+HAPS coexistence, or can be another HAPS network in HAPS+HAPS coexistence. The simulations evaluate the impact of HAPS adjacent channel interference on the victim network UEs. Maximum ACIR in the simulations is limited by the UE’s ACS requirement of 33 dB.
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[bookmark: _Ref67826374]Figure 3. Coexistence scenarios of (a) HAPS and TN, (b) HAPS and HAPS.
HAPS DL interfering with Urban Macro NR DL
Table 1. Degradation of DL average throughput in UMa NR system
	ACIR [dB]
	5
	10
	15
	20
	25
	30

	0km ISDCC
	6.9%
	3.5%
	1.8%
	1.2%
	0.8%
	0.8%

	10km ISDCC
	1.0%
	0.8%
	0.9%
	0.6%
	0.3%
	0.7%

	20km ISDCC
	1.0%
	0.7%
	0.7%
	0.6%
	0.6%
	0.6%

	30km ISDCC
	1.9%
	1.0%
	0.7%
	0.8%
	0.4%
	0.7%

	40km ISDCC
	1.7%
	1.4%
	0.8%
	0.7%
	0.3%
	0.7%

	50km ISDCC
	1.2%
	0.4%
	0.7%
	0.8%
	0.7%
	0.6%


Table 2. Degradation of DL cell-edge throughput in UMa NR system
	ACIR [dB]
	5
	10
	15
	20
	25
	30

	0km ISDCC
	30.7%
	16.4%
	6.5%
	4.8%
	2.1%
	0.4%

	10km ISDCC
	13.3%
	5.1%
	4.3%
	1.2%
	1.0%
	0.7%

	20km ISDCC
	5.1%
	2.7%
	0.7%
	0.6%
	0.3%
	0.0%

	30km ISDCC
	9.9%
	5.1%
	4.1%
	2.5%
	1.2%
	0.7%

	40km ISDCC
	7.8%
	5.5%
	3.7%
	3.0%
	1.3%
	0.6%

	50km ISDCC
	5.9%
	2.9%
	1.6%
	0.7%
	0.7%
	0.5%


HAPS DL interfering with Rural NR DL
Table 3. Degradation of DL average throughput in RMa NR system
	ACIR [dB]
	5
	10
	15
	20
	25
	30

	0km ISDCC
	0.4%
	0.2%
	0.2%
	0.1%
	0.1%
	0.0%

	10km ISDCC
	0.2%
	0.1%
	0.0%
	0.0%
	0.1%
	0.0%

	20km ISDCC
	0.2%
	0.0%
	0.0%
	0.1%
	0.1%
	0.1%

	30km ISDCC
	0.1%
	0.1%
	0.0%
	0.1%
	0.0%
	0.0%

	40km ISDCC
	0.4%
	0.1%
	0.0%
	0.1%
	0.1%
	0.1%

	50km ISDCC
	0.2%
	0.1%
	0.0%
	0.0%
	0.1%
	0.0%


Table 4. Degradation of DL cell-edge throughput in RMa NR system
	ACIR [dB]
	5
	10
	15
	20
	25
	30

	0km ISDCC
	1.2%
	1.2%
	0.1%
	0.0%
	0.0%
	0.2%

	10km ISDCC
	1.1%
	0.1%
	0.3%
	0.0%
	0.3%
	0.1%

	20km ISDCC
	0.0%
	0.2%
	0.0%
	0.2%
	0.0%
	0.0%

	30km ISDCC
	0.2%
	0.1%
	0.3%
	0.0%
	0.2%
	0.5%

	40km ISDCC
	2.2%
	0.3%
	0.0%
	1.1%
	0.0%
	1.1%

	50km ISDCC
	0.2%
	0.1%
	0.0%
	0.0%
	0.1%
	0.1%


HAPS DL interfering with HAPS DL
Table 5. Degradation of DL average throughput in HAPS system
	ACIR [dB]
	5
	10
	15
	20
	25
	30

	0km ISDCC
	40.5%
	22.5%
	10.2%
	3.7%
	1.0%
	0.0%

	10km ISDCC
	40.2%
	22.2%
	10.0%
	3.6%
	0.9%
	0.1%

	20km ISDCC
	39.6%
	21.8%
	9.7%
	3.5%
	0.9%
	0.0%

	30km ISDCC
	35.8%
	19.4%
	8.6%
	3.1%
	0.8%
	0.3%

	40km ISDCC
	35.9%
	19.7%
	8.9%
	3.3%
	0.9%
	0.0%

	50km ISDCC
	32.7%
	17.9%
	8.1%
	3.0%
	0.8%
	0.5%


Table 6. Degradation of DL cell-edge throughput in HAPS system
	ACIR [dB]
	5
	10
	15
	20
	25
	30

	0km ISDCC
	N/A
	N/A
	45.1%
	21.1%
	8.7%
	1.8%

	10km ISDCC
	N/A
	N/A
	45.5%
	25.1%
	14.8%
	3.8%

	20km ISDCC
	N/A
	N/A
	48.8%
	26.4%
	9.6%
	4.9%

	30km ISDCC
	N/A
	N/A
	47.4%
	23.5%
	10.0%
	3.4%

	40km ISDCC
	N/A
	N/A
	48.9%
	19.3%
	9.9%
	0.0%

	50km ISDCC
	N/A
	N/A
	49.8%
	15.2%
	11.4%
	1.3%

	Note: “N/A” indicates that the victim network’s cell-edge throughput is 0.



3. LEO Simulation results

Results presented here consist of Path Loss and SINR distributions for alignment purpose based on the NTN simulation assumptions for satellite-based NTN deployments in [7].
3.1. Simulation alignment data
Figure 4 shows coupling loss for LEO at 600 km and at 1200 km for Rural and Urban environments. Results show about 5-6 dB larger path loss for 1200 km height compared to 600 km height, while the slope is steeper for the rural curves, which is expected due to lower variations. Meanwhile Figure 5 shows the cdf of the geometry SINR for the same cases. As can be seen the cdfs for different heights are very similar.
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[bookmark: _Ref79136639]Figure 4. Coupling Loss for LEO 600 and LEO 1200 in Rural and Urban environments
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[bookmark: _Ref79138016]Figure 5. SINR CDF for LEO 600 and LEO 1200 in Rural and Urban environments
4. Conclusion
We presented SINR distributions in HAPS and LEO coexistence scenarios for simulation alignment, as well as HAPS DL coexistence simulation results using the updated assumption. Preliminary results indicate HAPS adjacent channel impact on terrestrial networks is minor in the DL.
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