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1. Introduction
Discussions and WF agreements on NTN coexistence study in RAN4#101-e are documented in [1] and [2] respectively. For HAPS coexistence simulations, the latest assumptions have been updated in [3]. In this contribution, we present HAPS coexistence simulation results based on the latest assumptions.
2. HAPS coexistence simulation results
HAPS coexistence simulations have been conducted to evaluate the impact of adjacent channel interference in HAPS coexistence scenarios. The UEs connected to HAPS are assumed to be the same type of UE used for NR, so there is no new UE requirements. Simulation results presented here are divided into two categories: (1) when HAPS DL is the aggressor, (2) when HAPS UL is the victim. The former will be used to derive ACLR requirement for HAPS and the latter will be used to derive ACS requirement for HAPS. 
HAPS DL as aggressor
When HAPS DL is the aggressor, the victim can be either a TN DL or a HAPS DL in the adjacent channel. HAPS UEs are always assumed to be in the rural environment. An urban macro or rural TN may appear randomly within the HAPS coverage area [3]. Altogether there are three cases when HAPS DL is the aggressor:
1. [bookmark: _Hlk91967252]Victim is a Urban Macro TN DL (HAPS DL→UMa TN DL)
2. Victim is a Rural TN DL (HAPS DL→RMa TN DL)
3. [bookmark: _Hlk91967278]Victim is a HAPS DL (HAPS DL→HAPS DL)
Case 1: Victim: TN DL in Urban Macro environment (HAPS DL→UMa TN DL)
Table 1. Degradation of DL throughput in UMa NR system
	Required ACIR [dB]
	5
	10
	15
	20
	25
	30
	35
	40

	Throughput Loss
	Average
	0.38%
	0.05%
	0.03%
	0.01%
	0.00%
	0.00%
	0.00%
	0.00%

	
	5%-tile
	1.73%
	0.58%
	0.13%
	0.02%
	0.00%
	0.00%
	0.00%
	0.00%


Case 2: Victim: TN DL in Rural environment (HAPS DL→RMa TN DL)
Table 2. Degradation of DL throughput in RMa NR system
	Required ACIR [dB]
	5
	10
	15
	20
	25
	30
	35
	40

	Throughput Loss
	Average
	28.8%
	16.8%
	8.1%
	3.3%
	1.1%
	0.3%
	0.1%
	0.1%

	
	5%-tile
	77.1%
	53.2%
	26.6%
	9.8%
	1.8%
	0.3%
	0.2%
	0.0%


Case 3: Victim: HAPS DL (HAPS DL→HAPS DL)
In this case, ACIR degradation is evaluated with different “center-to-center inter-system distance” (ISDCC) between the two HAPS.
Table 3. Degradation of DL average throughput in HAPS system
	ACIR [dB]
	5
	10
	15
	20
	25
	30
	35
	40

	0km ISDCC
	37.5%
	20.3%
	9.1%
	3.5%
	1.2%
	0.4%
	0.1%
	0.0%

	10km ISDCC
	35.4%
	18.9%
	8.4%
	3.3%
	1.2%
	0.5%
	0.2%
	0.2%

	20km ISDCC
	33.7%
	18.1%
	8.1%
	3.3%
	1.4%
	0.7%
	0.5%
	0.4%

	30km ISDCC
	31.6%
	17.0%
	7.6%
	3.0%
	1.1%
	0.5%
	0.2%
	0.2%

	40km ISDCC
	32.0%
	17.5%
	8.0%
	3.3%
	1.3%
	0.6%
	0.4%
	0.4%

	50km ISDCC
	28.4%
	15.2%
	6.8%
	2.6%
	0.9%
	0.3%
	0.1%
	0.1%


Table 4. Degradation of DL 5%-tile throughput in HAPS system
	ACIR [dB]
	5
	10
	15
	20
	25
	30
	35
	40

	0km ISDCC
	75.0%
	46.9%
	20.1%
	6.1%
	2.2%
	0.2%
	0.1%
	0.0%

	10km ISDCC
	70.2%
	47.4%
	20.4%
	5.1%
	1.5%
	0.5%
	0.1%
	0.0%

	20km ISDCC
	73.0%
	44.8%
	17.2%
	5.1%
	2.9%
	2.1%
	1.5%
	1.3%

	30km ISDCC
	72.9%
	44.9%
	11.9%
	4.8%
	2.3%
	1.4%
	1.3%
	1.1%

	40km ISDCC
	64.2%
	33.2%
	10.6%
	3.3%
	1.6%
	0.5%
	0.1%
	0.0%

	50km ISDCC
	62.0%
	33.6%
	8.9%
	3.5%
	2.2%
	0.1%
	0.1%
	0.0%



The results of mean throughput and 5%-tile throughput degradation are shown in Figure 1. One can observe that the impact to Urban Macro TN DL is relatively small compared to rural TN DL and HAPS DL. The required ACIR for 5% loss in mean throughput is 18.7 dB and for 5% loss in 5%-tile throughput is 23.0 dB.
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[bookmark: _Ref92034271]Figure 1. (a) Mean throughput loss and (b) 5%-tile throughput loss as a function of ACIR when HAPS DL is the aggressor
Observation 1: The required ACIR for the HAPS DL aggressor scenarios is 23.0 dB.
For TN UE with 33 dB ACS, the required ACIR corresponds to 23.5 dB ACLR for HAPS.
Observation 2: HAPS DL coexistence simulation results indicate the required ACLR for HAPS is about 24 dB.
Based on the above simulation results, we propose an ACLR requirement of 24 dB for HAPS.
Proposal 1: The required ACLR for HAPS shall be >24 dB.
HAPS UL as victim
When HAPS UL is the victim, the aggressor can be either a TN UL or a HAPS UL in the adjacent channel. There are three cases to be considered:
1. Aggressor is a Urban Macro TN UL (UMa TN UL→HAPS UL)
2. Aggressor is a Rural TN UL (RMa TN UL→HAPS UL)
3. Aggressor is a HAPS UL (HAPS UL→HAPS UL)
The UL simulation results here are still preliminary. The latest proposals in [4] on ACIR model and number of scheduled UEs have not yet been implemented in these simulations. Here we assumed constant ACIR in adjacent channel and 3 scheduled UEs with 6 RB bandwidth for each UE. 
Case 1: Aggressor: TN UL in Urban Macro environment (UMa TN UL→HAPS UL)
Table 5. UMa TN UL caused HAPS UL degradation
	Required ACIR [dB]
	5
	10
	15
	20
	25
	30
	35
	40

	Throughput Loss
	Average
	1.6%
	1.1%
	0.9%
	0.8%
	0.5%
	0.4%
	0.4%
	0.2%

	
	5%-tile
	3.9%
	1.6%
	0.5%
	0.5%
	0.4%
	0.4%
	0.2%
	0.1%



Case 2: Aggressor: TN UL in Rural environment (RMa TN UL→HAPS UL)
Table 6. RMa TN UL caused HAPS UL degradation 
	Required ACIR [dB]
	5
	10
	15
	20
	25
	30
	35
	40

	Throughput Loss
	Average
	23.5%
	14.3%
	6.3%
	2.4%
	0.8%
	0.4%
	0.1%
	0.0%

	
	5%-tile
	N/A
	37.1%
	19.6%
	6.0%
	3.0%
	0.6%
	0.2%
	0.1%


Note: “N/A” indicates that the victim network’s cell-edge throughput is 0.
Case 3: Aggressor: HAPS UL (HAPS UL→HAPS UL)
Table 7. HAPS UL caused HAPS UL average throughput degradation 
	ACIR [dB]
	5
	10
	15
	20
	25
	30
	35
	40

	0km ISDCC
	32.9%
	14.1%
	4.5%
	1.7%
	0.9%
	0.7%
	0.6%
	0.6%

	10km ISDCC
	31.8%
	14.1%
	4.9%
	2.0%
	1.3%
	1.0%
	1.0%
	0.9%

	20km ISDCC
	30.4%
	13.2%
	4.3%
	1.6%
	0.8%
	0.5%
	0.5%
	0.1%

	30km ISDCC
	30.0%
	13.4%
	3.9%
	1.0%
	0.3%
	0.1%
	0.0%
	0.0%

	40km ISDCC
	30.3%
	14.0%
	4.7%
	1.7%
	1.0%
	0.8%
	0.7%
	0.2%

	50km ISDCC
	28.0%
	12.8%
	3.9%
	1.2%
	0.6%
	0.4%
	0.3%
	0.3%


Table 8. HAPS UL caused HAPS UL 5%-tile throughput degradation 
	ACIR [dB]
	5
	10
	15
	20
	25
	30
	35
	40

	0km ISDCC
	51.7%
	24.0%
	10.8%
	7.2%
	2.1%
	1.0%
	0.5%
	0.2%

	10km ISDCC
	56.1%
	34.3%
	24.1%
	14.2%
	9.1%
	7.8%
	4.8%
	2.2%

	20km ISDCC
	51.8%
	30.8%
	16.1%
	9.5%
	7.7%
	5.8%
	3.8%
	1.6%

	30km ISDCC
	57.3%
	24.0%
	11.9%
	2.1%
	1.1%
	0.5%
	0.4%
	0.1%

	40km ISDCC
	52.4%
	24.0%
	12.8%
	6.6%
	3.4%
	1.4%
	0.1%
	0.0%

	50km ISDCC
	50.6%
	30.7%
	15.1%
	10.8%
	8.2%
	7.2%
	5.2%
	3.3%



The results of mean throughput and 5%-tile throughput degradation in the victim HAPS UL are shown in Figure 2. One can easily see that ACI induced loss is greater in 5%-tile throughput than in mean throughput. Furthermore, the aggressor of adjacent channel HAPS UL causes a larger loss than TN UL aggressors. 
These UL simulation results will be updated based on the decisions for the open issues in UL simulation assumption.
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[bookmark: _Ref92035382]Figure 2. (a) Mean throughput loss and (b) 5%-tile throughput loss as a function of ACIR when HAPS UL is the victim
3. Conclusion
We have presented preliminary HAPS coexistence simulation results. Some observations can be made from the DL simulation results for scenarios where HAPS DL is the aggressor:
Observation 1: The required ACIR for the HAPS DL aggressor scenarios is 23.0 dB.
Observation 2: HAPS DL coexistence simulation results indicate the required ACLR for HAPS is about 24 dB.
These observations lead to the following proposal:
Proposal 1: The required ACLR for HAPS shall be >24 dB.
UL simulation results will be updated once the open issues in UL assumption have been resolved.
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