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1 Introduction
For evaluating the performance of LTE with UE aerial vehicles, the following evaluation assumptions and key performance indicator are achieved [1]:
· Packet throughput 
· UL and DL packet throughput statistics of all UTs Data traffic
· UL and DL packet throughput statistics of aerial UTs Data traffic
· UL and DL packet throughput statistics of terrestrial UTs Data traffic
· Interference
· UL IoT (interference over thermal) and DL wideband SINR statistics for reference
· NOTE: UL IoT above refers to effective IoT defined in clause A.2.1.8 of [6]
· Reliability as defined in [10] for evaluation of C&C traffic for aerial UTs with X = 1250 bytes and L = 50 ms, wherein X and L are defined in [10]
· Other metrics are not precluded
Moreover, the details of channel model are agreed in RAN1#90 at least for baseline simulation and the following agreement and conclusion based on the 5%ile geometry results collected from multiple contributions are drawn [2]:  
· For aerial UE uniformly distributed between 1.5 m and 300 m in UMa-AV, it is observed from the 5%ile geometry results that aerial UEs statistically experience worse downlink geometry than terrestrial UEs
· The degradation is due to more downlink inter-cell interference from multiple cells 
· Capture the above conclusion in the TR along with results in Slide 3, 4, and 5 of R1-1714675 in TR.
· Companies are encouraged to update the geometry results with fast fading.
In this contribution, the geometry results in UMa-AV, UMi-AV and RMa-AV cases are provided. Meanwhile, the baseline simulation results for UL/DL throughput and UL IoT statistics for UMa scenarios are listed based on the agreed assumptions.
2 Simulation Results
· Five percentile geometry results
Based on the mentioned agreement in section 1, the updated results of the geometry results for UMa-AV, UMi-AV and RMa-AV are listed in Table 1. In this simulation, the fast fading model based on the second approach in [3] is adopted in corresponding scenarios. In this way, the small scale channel is generated following the same fast fading procedure of [4] with the updated parameters.

[bookmark: _Ref494460968]Table 1 Statistics of geometry results for UMa-AV
	Aerial UT Ratio Case
	UT Type
	SINR (5%ile geometry)

	
	
	UMa-AV
	UMi-AV
	RMa-AV

	Case 1
	All UTs
	-4.72
	-2.71
	-5.08

	Case 2
	All UTs
	-4.8
	-2.86
	-5.2

	Case 3
	All UTs
	-5.48
	-2.84
	-5.01

	Case 4
	All UTs
	-5.95
	-4.41
	-5.82

	Case 5
	All UTs
	-6.28
	-4.99
	-5.92

	Case 5
	Terrestrial UTs
	-4.47
	-2.38
	-4.98

	Case 5
	Aerial UTs
	-6.99
	-6.05
	-6.88


From these results, it can be observed that the 5%ile SINR of all UEs in these three scenarios are decreased with the increasing number of aerial UEs from case 1 to case 5. Moreover, the SINR of aerial UEs is much lower than terrestrial UE. It’s reasonable the links between aerial UE and BS are almost LoS, which will lead to strong inter-site interference. 

Observation 1: SINR of both terrestrial and aerial UEs degrades when the number of aerial UEs;
Observation 2: The SINR of aerial UE is lower than terrestrial ones due to the significant inter-site interference.
· UL baseline result
Based on the agreed simulation assumption mentioned above, the statistics of IoT and throughput for UL are listed in Table 2 and Table 3, respectively. 
UL IoT:
According to these results, it can be observed that the IoT for both terrestrial and aerial UEs are dramatically enlarged with the increasing number of aerial UE in each cell. It demonstrates that the scheduling of one aerial UE will introduce significant interference for the rest UEs in adjacent cell. More specially, we can find that the IoT for terrestrial UE is relative stable in case 1~3, which means that the influence of aerial UE is tolerable if there is only one aerial UE per cell. Besides, with increasing the traffic load, the IoT is also enlarged since more UEs are scheduled simultaneously.
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	Terrestrial UEs

	RU
	0.2
	0.5

	Effective IoT
	Case 1
	Case 2
	Case 3
	Case 4
	Case 5
	Case 1
	Case 2
	Case 3
	Case 4
	Case 5

	5%
	0.14
	0.08
	0.05
	0.28
	1.39
	1.65
	1.66
	1.68
	7.21
	12.15 

	50%
	2.20
	2.10
	2.03
	4.92
	11.19
	5.36
	5.76
	6.58
	16.18
	20.31 

	95%
	8.10
	8.41
	9.41
	17.22
	21.59
	10.13
	12.37
	18.78
	23.39
	26.33 

	
	Aerial UEs

	5%
	/
	/
	0.01
	0.05
	1.18
	/
	0.28
	0.38
	4.29
	10.62 

	50%
	/
	/
	1.84
	1.69
	10.48
	/
	0.66
	5.52
	14.56
	18.33 

	95%
	/
	/
	12.25
	15.66
	21.03
	/
	3.64
	14.64
	22.99
	24.89 


UL Throughput:
Based on these results, similar conclusion w.r.t the increasing number of aerial UE in one cell can be achieved as above. More specifically, the performance of both terrestrial and aerial UEs degrades when the number of aerial vehicles increases.  
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	Terrestrial UEs

	RU
	0.2
	0.5

	Throughput CDF
	Case 1
	Case 2
	Case 3
	Case 4
	Case 5
	Case 1
	Case 2
	Case 3
	Case 4
	Case 5

	5%
	2.98 
	4.18
	2.97
	2.53
	1.63 
	1.86 
	2.04
	1.92
	1.30
	1.49

	50%
	14.76 
	14.49
	12.76
	9.45
	6.47 
	6.78 
	6.18
	5.77
	3.68
	4.59

	95%
	29.17 
	24.97
	27.74
	28.96
	22.99 
	18.70 
	20.25
	22.03
	15.80
	15.52

	
	Aerial UEs

	5%
	/
	/
	13.45
	7.97
	3.85 
	/
	6.00
	9.31
	2.05
	1.47

	50%
	/
	/
	31.45
	21.24
	10.18 
	/
	12.26
	15.46
	8.79
	2.09

	95%
	/
	/
	31.70
	32.27
	23.76 
	/
	27.63
	25.62
	29.06
	21.39



Observation 3: The IoT of both terrestrial and aerial UEs are enlarged with increasing number of aerial UE.
Observation 4: The UL throughput of both terrestrial and aerial UEs degrades with increasing number of aerial UE.
· DL baseline result
DL Throughput:
In downlink case, the statistics of throughput are listed in Table 4. Comparing with UL, it can be observed that the performance of terrestrial UE is more stable regardless the number of aerial UE in each cell. It is reasonable since the similar distribution of SINR can be observed for terrestrial UEs in all cases, e.g., 5%ile SINR in both case 1 and 5 as listed in Table 1. 
However, for aerial UEs, which are more vulnerable to inter-site interference, the performance degrades with the increasing number of aerial. Moreover, the total throughput is much less than terrestrial UE due to the lower SINR shown above.
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	Terrestrial UEs

	
	0.2
	0.5

	Throughput CDF
	Case 1
	Case 2
	Case 3
	Case 4
	Case 5
	Case 1
	Case 2
	Case 3
	Case 4
	Case 5

	5%
	2.29
	3.04
	3.03
	2.78
	2.93
	2.25
	2.08
	2.08
	2.35
	1.60

	50%
	16.00
	19.78
	20.93
	21.39
	16.64
	15.88
	16.88
	13.79
	14.13
	12.66

	95%
	56.34
	56.34
	56.34
	56.34
	56.34
	56.34
	55.56
	52.41
	54.79
	54.02

	
	Aerial UEs

	5%
	/
	/
	3.34
	2.15
	1.37
	/
	/
	1.74
	1.10
	1.86

	50%
	/
	/
	8.35
	5.72
	5.02
	/
	/
	8.62
	4.29
	4.58

	95%
	/
	/
	29.40
	27.39
	18.17
	/
	/
	44.95
	23.98
	31.55



Observation 5: The DL throughput of terrestrial UE slightly degrades with increasing number of aerial UEs.
Observation 6: The DL throughput of aerial UEs is poor due to the significant inter-site interference.
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Proposal 1: Capture the results and observations presented in this contribution in the TR.
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3 Conclusions
[bookmark: _GoBack]In this contribution, the simulation results for geometry, UL/DL Throughput and IoT are provided with following observations and proposals:

Observation 1: SINR of both terrestrial and aerial UEs degrades when the number of aerial UEs;
Observation 2: The SINR of aerial UE is lower than terrestrial ones due to the significant inter-site interference.
Observation 3: The IoT of both terrestrial and aerial UEs are enlarged with increasing number of aerial UE.
Observation 4: The UL throughput of both terrestrial and aerial UEs degrades with increasing number of aerial UE.
Observation 5: The DL throughput of terrestrial UE slightly degrades with increasing number of aerial UEs.
Observation 6: The DL throughput of aerial UEs is poor due to the significant inter-site interference.
Proposal 1: Capture the results and observations presented in this contribution in the TR.
Proposal 2: Interference mitigation schemes should be considered for both UL and DL transmission of aerial UE, and UL transmission of terrestrial UE.
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