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ABSTRACT

The low cost and the miniaturization of unmanned aerial vehicles (UAVs) has greatly increased the use of
UAVs worldwide. UAVs are used for a direct communication purpose with ground station, and also it served as
a relay node between users and base station. Thus, it is desirable to understand the UAV communication
channel. Many researchers have studied different channel modeling techniques and channel characterizations. The
UAV channel has different characteristic compared to conventional cellular communication channels, such as
strong LoS component due to the high altitude and rapidly varying channel from free 3-Dimensional movement
of the device, etc. Therefore, new methods of channel modelling and analysis are required. This paper
summarizes prior work on UAV channel modeling and analyzes the characteristics of the UAV channel. we also

model and analyze the UAV channel in an urban area-Gangnam station that we have implemented.
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E 1. UAV A2G A =l v|x

Table 1. Comparision of UAV A2G channel models
Model Type Parameters Contribution/conclusion
Q. Feng Rav-based UAV height, elevation angle from | Proposed statistical model; A2G channel has
et al. [13] y mobile a much higher LoS components
. . . . Compared received power, CDF of RMS-DS
W. Khawaja ;
. 14J Ray-based g:/i\rlorlrr(:fr}:tt aerl: ilril:t distance, in mmWave A2G Channel; received power
et al. [14] > requency follows the Two-ray model
K. Daniel UAV height and flight distance, Analyzed the applicability of existing channel
Ray-based . models and show the coverage and
et al. [15] BS height .. . . .
connectivity depending on base station heights
Simulated the UAV-MIMO channel capacity
Gao Xi jun GBSM UAV height and flight direction, and condition number; reasonably arranging
et al. [17] multi-antenna layout, diffuser position the antenna and flight distance of UAV
improved transmission performance
Investigated the normalized temporal
L. Zeng GBSM UAV flight direction, elevation angel, | correlation and proposed a 3D cylinder
et al. [18] multiantenna layout GBSM  model; obtain reliable @ MIMO
performance, UAV have to move horizontally
N. Schneck Delav and dopoler frequency of apl | Method to describe a GBSM model and this
enburger GBSM MPC); PP quency model can be adapted to wide range of
et al. [19] parameters
Experimental set-up has been tested between
Jordi Romeu Practical UAV height and flight distance, an UAV and a ground segment; multiple
et al. [20] multi-antenna layout directive antennas on the UAV provide robust
channel
N. Schneck UAV height, ground surfaces, grazing | Analyzed LoS power variation in the A2G
enburger Practical angles, distance between Ground station | channel; A2G channel modeled very well
et al. [21] and UAV using a two-ray model
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Practical | UAV height and flight dist:
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