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Analysis of Base Station and Unmanned Aerial Vehicle
Communication Quality Based on Altitude and Antenna Tilt
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ABSTRACT

In this paper aims to analyze the communication quality between unmanned aerial vehicles (UAVs) and
ground base stations based on the altitude of the UAVs and the tilt of the base station antenna. To achieve
this, we utilized the 3GPP 36.814 base station antenna gain pattern model and the HTZ Communications
simulation tool from ATDI to analyze the reference signal received power, representing communication quality,
based on the altitude of the UAV and the tilt of the base station antenna. The analysis results indicate that
the current ground-based stations, located on the ground, meet the coverage and communication quality
requirements for the terrestrial environment. However, issues such as coverage gaps, shadow areas, and signal

strength inadequacies arise when UAVs are positioned in the airspace. Particularly noteworthy is the fact that
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considering the maximum flight altitude of low-altitude UAVs is 6,000 meters, additional downward tilt of the

base station antennas could exacerbate issues such as insufficient aerial coverage, shadow areas, and poor

communication quality. Therefore, further research on aerial networks is deemed necessary.
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Table 1. Scenario Parameter for Simulation
Parameter Value
800-900MHz
Carrier Frequenc, SKT - 879MHz
duency / KT - 954.3MHz
/ LG U+ - 889MHz
Bandwidth 10 MHz
Resource Block 50
Hps, Base Station Height 30 m
. 1 m/30m/ 100m /300m /
HUAV; UAV Helght 50011’1
Base Station Power 46 dBm
Antenna Gain 20.15 dBi
HPBW,,
Azimuth Half Power 65°
Beam Width
HPBW,,
Elevation Half Power 10°
Beam Width
SLA
Side Lobe Attenuation -30 dB
Coverage threshold -80 dBm
Analysis Radius 2 km
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