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Introduction
In RAN#75, the study item on enhanced LTE support for aerial vehicles was approved [1]. To provide insights on the performance of aerial UEs in a live LTE network, we share some preliminary field measurements in this contribution.  
Field measurements on LTE connected aerial UEs 
Measurements in Jorvas
The drone flight routes were automated. The routes were mainly around one cell site, with three sectors and three LTE bands. The aerial traffic was FTP file download. 3D views of the field test are provided in the Appendix.
[image: ]
Figure 1: RSRP, RSRQ measurement results for aerial UE at 150m height and 30km/h flying around 1 cell site.
Measurements in Masala
The drone flight routes were manually controlled to measure between several antennas. The routes were in the middle of 3 cell sites. The aerial traffic was YouTube buffering.
[image: ]
Figure 2:  RSRP, RSRQ measurement results for aerial UE at 150m height and ~36km/h flying in the middle of 3 cell sites.
Measurements in Turku
[bookmark: _GoBack]To test performance at higher heights and higher speeds, measurements were also conducted with a helicopter in Turku. The routes were above 300 m. The aerial traffic was small periodic FTP upload. In Figure 3, city center “downtown” is in the middle of the picture and the “suburban areas” are in the corners. In the downtown city center, eNB antennas might be more down tilted than eNB antennas in the outskirts of the city. Figure 3 shows that aerial UE may not be connecting to the closest cells. The red lines in Figure 3 show examples where the aerial UE is connected to cells far away.
[image: image001]
[bookmark: _Ref494448819]Figure 3:  Timing advance for aerial UE above 300m height and >200km/h flying in Turku area.
From the measurement results, some preliminary observations can be made.
[bookmark: _Toc495284132]RSRP levels are reasonably good in the two drone field measurements. 
[bookmark: _Toc495284133]RSRQ levels vary with deployment and flight routes in the two drone field measurements.
[bookmark: _Toc495284134]Aerial UE may be connected to a farther cell rather than the nearest cell.
More field results are desired for deeper understanding.

Conclusions
In this contribution, we have presented some field measurement results for LTE connected aerial UEs and made the following observations:
Observation 1	RSRP levels are reasonably good in the two drone field measurements.
Observation 2	RSRQ levels vary with deployment and flight routes in the two drone field measurements.
Observation 3	Aerial UE may be connected to a farther cell rather than the nearest cell.
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Appendix: 3D views of field measurements in Jorvas
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