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Introduction
According to the SID [1], one objective of the SI on enhanced support for aerial vehicles implies that in terms of LTE enhancements RAN1 should consider interference mitigation solutions for improving system-level performance in both UL and DL.
In this contribution, we provide our view on possible solutions for UL interference mitigation for LTE networks serving aerial vehicles like drones. 
Discussion	
Directional UE antenna
	In our company’s contribution [2] directional antenna at the aerial UE is discussed as potential solution for interference mitigation for LTE networks serving aerial vehicles. This solution can potentially improve interference conditions for both DL and UL. Considering the discussion provided in the aforementioned contribution the following proposal is made.
	Proposal: Study the performance of LTE networks serving aerial vehicles with directional antennas at the aerial UEs.
FD-MIMO
	Employing multiple antennas at the BS receiver can sufficiently improve the interference conditions of cellular networks in UL. According to the SID [1], study of LTE networks serving aerial vehicles should consider Release 14 functionality (i.e. including active antennas and FD-MIMO). The initial evaluation results considering FD-MIMO technology are provided below. The evaluation assumptions follows baseline UMa AV scenario, except antenna configuration at the eNB. BS antenna with (M, N, P) = (8, 4, 2) according to TR36.873 with 16 Rx is assumed for evaluations. 
Table 1. Evaluation results of UE packet throughput for UL with FD-MIMO technology
	Traffic load (λ)
	0.09
	0.13

	Aerial UE ratio
	Case 1
	Case 5
	Case 1
	Case 5

	UE average packet throughput, Mbps
	Average
	16.64 (0%)
	18.91 (14%)
	15.05 (0%)
	15.85 (5%)

	
	5% of CDF
	1.66 (0%)
	1.78 (7%)
	1.52 (0%)
	1.39 (-9%)

	
	50% of CDF
	13.93 (0%)
	21.3 (53%)
	12.6 (0%)
	16.57 (32%)

	
	95% of CDF
	36.89 (0%)
	36 (-2%)
	34.11 (0%)
	32.03 (-6%)

	RU %
	25.75
	26.76
	37.39
	40.91


   
In our company contribution [3], evaluation results for the baseline system without FD-MIMO are provided. Comparing the results with and without FD-MIMO technology, it can be concluded that the issue of increased interference for LTE networks serving aerial vehicles can be solved by using FD-MIMO antenna configuration at the eNB. For the FD-MIMO system, performance improvements are observed for aerial UEs comparing to terrestrial UEs only, this fact can be explained by better link quality of aerial vehicles due to strong LoS radio propagation conditions.
	Observation: Issue of increased UL interference for LTE networks serving aerial vehicles can be solved by using FD-MIMO antenna configuration at the eNB.
Summary 
The following proposals and observations were made:
	Proposal: Study the performance of LTE networks serving aerial vehicles with directional antennas at the aerial UEs.
[bookmark: _GoBack]	Observation: Issue of increased UL interference for LTE networks serving aerial vehicles can be solved by using FD-MIMO antenna configuration at the eNB.
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Appendix
	Parameter
	Value

	Scenario
	UMa AV

	Layout
	Single layer: Macro layer: Hex. Grid
2 Tiers

	Fast fading model for aerial vehicles
	Fast fading model defined in TR38.901 for outdoor UEs in UMa scenario with modified K-factor (15 dB)

	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

	UE antenna configuration
	2 Tx

	TRP association
	RSRP based
Handover margin = 3dB

	Elevation beamforming
	One vertical beam per TXRU electrically down-tilted to 100 degrees

	Power control
	Open-loop
P0 = -86; α = 0.9;
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