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1 Introduction
A new Study Item on “Study on Enhanced Support for Aerial Vehicles” was approved in RAN#75 meeting [1] with the following targets for interference mitigation in Aerial Vehicles.
· Interference mitigation solutions for improving system-level performance in both UL and DL [RAN1]
In this contribution, we share our baseline performance for downlink interference mitigation in Aerial Vehicles.
2 Baseline Performance
[bookmark: _GoBack]The UE packet throughput is agreed as the performance metric for UAV performance evaluation. In this section, we show our simulation results on aerial and terrestrial UE packet throughput with non-full buffer traffic in UMa-AV scenario. The evaluated cases include Case 1 and Case 5, where there are 15 terrestrial UEs per sector in Case 1, and there are 10 terrestrial UEs and 5 aerial UEs per sector in Case 5. The provided performance includes downlink resource utilization, downlink 5%, 50%, 95% and mean packet throughput statistics of aerial and terrestrial UEs as well as corresponding downlink 5%, 50%, 95% throughput gain. The detailed evaluation results are provided in Table 1 and the simulation assumptions could be found in Annex A. More details with separate UE packet throughput for terrestrial UEs and aerial UEs could be found in Annex B, which provides the 5% geometry results in UMi-AV, UMa-AV and RMa-AV too.
Table 1 Evaluation results of aerial and terrestrial UE packet throughput in downlink transmission
	UMa-AV
	Case 1
	Case 5

	RU
	13%
	13%

	5% Throughput (Mbps)
	4.77
	3.81

	5% Gain
	0
	-20.1%

	50% Throughput (Mbps)
	19.42
	18.69

	50% Gain
	0
	-3.8%

	95% Throughput (Mbps)
	42.11
	42.11

	95% Gain
	0
	0.0%

	Mean Throughput (Mbps)
	14.25
	11.99

	Mean Gain
	0
	-15.9%



From the RAN1 #90bis meeting we know that increasing the ratio of aerial UEs in general leads to decreased downlink throughputs for terrestrial UEs and aerial UEs individually. And from the above evaluation results, we know the fact that with the increased number of aerial UEs per sector, the throughput will also degrade for the situation with terrestrial UEs and aerial UEs co-existence. The reason is that the aerial UEs received downlink interference from multiple cells (Case 5). At the same time, increasing the ratio of aerial UEs requires higher resource utilization, which further decreases the spectral efficiency and finally degrades downlink throughput performance of both aerial UEs and terrestrial UEs co-existence or individually. 
Observation 1: Increasing the ratio of aerial UEs degrades downlink throughput performance of aerial UEs and terrestrial UEs co-existence or individually.
According to the statistic results in Table 1, it can be observed that aerial UEs lead to significant performance degradation for downlink on the aspect of 5% and mean packet throughput. For the aerial vehicle system with low traffic load, the low value of cell-edge average packet throughput manifest high percentage of UEs are considered as cell-edge UEs.
[bookmark: _Toc495257281]Observation 2: In downlink transmission, the impact of aerial traffic on the terrestrial UE and aerial UE co-existence network is higher under the low offered traffic.
Proposal 1: Capture the baseline performance to TR. 
3 Conclusions
In this contribution, we share our baseline performance for downlink interference mitigation in Aerial Vehicle with the following observations and proposals.
Observation 1: Increasing the ratio of aerial UEs degrades downlink throughput performance of aerial UEs and terrestrial UEs co-existence or individually.
Observation 2: In downlink transmission, the impact of aerial traffic on the terrestrial UE and aerial UE co-existence network is higher under the low offered traffic.
Proposal 1: Capture the baseline performance to TR. 
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Annex A: Simulation Assumption
The following table summarizes the simulation assumptions.
Table 2 Simulation Assumption
	Parameter
	Value

	Scenario
	UMa-AV

	Layout
	19 macro sites with 3 sectors per site

	Bandwidth
	10MHz

	Fast fading model for aerial UEs
	Alternative 3

	UE distribution
	Total number of UEs
• 15 UEs per sector
Number of aerial UEs
• Case 1: 0 aerial UE per sector
• Case 5: 5 aerial UEs per sector

	BS antenna configuration
	2Tx/2Rx cross polarized

	BS antenna pattern
	(M,N,P) = (8,1,2) according to TR 36.873 with 100 degree downtilt angle

	UE antenna configuration
	2Tx/2Rx cross polarized

	UE scheduling
	SU-MIMO

	Rank selection
	Rank adaptation (Rank 1/ Rank 2 switching)

	Handover margin
	0 dB

	Height of aerial UEs
	Uniform distribution between 1.5m and 300m



Annex B: Evaluation Results
Table 3 provides the five percentile geometry results in UMi-AV, UMa-AV and RMa-AV with fast fading.
Table 3 Five percentile geometry results
	Aerial UE Ratio Case
	UE Type
	Five Percentile Geometry [dB]

	
	
	UMi-AV
	UMa-AV
	RMa-AV

	Case 1
	All UEs
	-7.05
	-4.85
	-6.64

	Case 2
	All UEs
	-7.13
	-4.94
	-6.76

	Case 3
	All UEs
	-7.39
	-6.41
	-7.35

	Case 4
	All UEs
	-8.12
	-10.16
	-8.73

	Case 5
	All UEs
	-8.94
	-12.73
	-9.78

	Case 5
	Terrestrial UEs
	-6.84
	-4.71
	-6.72

	Case 5
	Aerial UEs
	-10.82
	-15.98
	-12.19



Table 4 and Table 5 provide the evaluation results for terrestrial UEs and aerial UEs separately in Case 1 and Case 5.
Table 4 Evaluation results of terrestrial UE packet throughput in downlink transmission
	UMa-AV
	Case 1
	Case 5

	RU
	13%
	13%

	5% Throughput (Mbps)
	4.77
	3.91

	5% Gain
	0
	-18.0%

	50% Throughput (Mbps)
	19.42
	17.94

	50% Gain
	0
	-7.6%

	95% Throughput (Mbps)
	42.11
	42.11

	95% Gain
	0
	0.0%

	Mean Throughput (Mbps)
	14.25
	11.59

	Mean Gain
	0
	-18.7%



Table 4 Evaluation results of aerial UE packet throughput in downlink transmission
	UMa-AV
	Case 5

	RU
	13%

	5% Throughput (Mbps)
	3.2

	50% Throughput (Mbps)
	20.1

	95% Throughput (Mbps)
	41.67

	Mean Throughput (Mbps)
	14
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