DEBEris

= 21-46-01-09 The Journal of Korean Institute of Communications and Information Sciences *21-01 Vol.46 No.01
https://doi.org/10.7840/kics.2021.46.1.66

A xEe] 913 2 S e TR EeA
UAV Z|x]=F wl =]

A, e, HAF, DA, AT,

Power-Efficient UAV Base Station Placement Considering
Position and Accessibility of Individual Nodes

Jaechyong Park’, Hoki Baek’, Seonjoo Choi”, Jaesung Lim’,
Choong-Hee Lee™”, Hyung-Won Park™

o oF
L %

F-917] 71XSHUAV-BS) ez 4 A5 vEHNZE AFshe 977 22 gol AP ik B =
7+ peo] 99} AL 5L wesle] Y T84l UAV-BS iz BRAS AglRltl B =ie] HgEs 7h &
VES = A& ghEo] 22 & UAV-BSolA 7 =c7ixe] WESa Exge] ofE 78 sl
-BSE uiA[3le] UAV-BS®] H A% AHHS Haspshe Zlolth UAV-BST ARAA A=d 5 9le
g7l Ak 7AAL0S) A5 BASE 5 oS whE 283 o] vldsol ok vk, = ofE 39
719 FAl A=E Aeksr] s A vldslef o) wEld 2 el o] T 7k AlkRds 3
a3 Weber AR FA8etar ARlet 7EAE R djdshe 39 daEEs Ak AlEdeld s
Fal B =] Ak vkl M-S Hrlshd, o A= 7]l A9k maximal coverage LE|EHT} Y H
T A AEE 2v|dohe AE HoFEr)

c
>
z -

FIHE  Fo17|, 7IX|=, HOIEHO|, tiAl, 2IX], Weber 2|
Key Words : Unmanned aerial vehicle (UAV), base station, gateway, placement, location, Weber problem

ABSTRACT

Recently, unmanned aerial vehicle base stations (UAV-BSs) have been widely studied as a means of
providing wireless cellular networks. We propose an energy efficient UAV-BS placement scheme considering a
position and an access probability of individual nodes. We consider different access probabilities of each node
because the UAV-BS has different traffic for node. we aim to minimize the average transmit power of the
UAV-BS considering the difference in access probability where there is different network traffic from the
UAV-BS to a node. A UAV-BS should fly high enough to ensure a line-of-sight (LOS) link for providing

reliable communication to users, whereas it should fly low to save energy. Therefore, in this paper, we
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propose three step algorithm by formulation it as a Weber problem and solving a distance-and-weight function

while considering these two constraints. We evaluate the performance through simulation and the results show

that the proposed scheme provides lower average transmit power than the maximal coverage algorithm.
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Fig. 1. System model of UAV-BS placement
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Algorithm 1 UAV-BS placement algorithm

Input: (1“!,’1), aopta Prs w;

Output: (z*,y*, h*)

: Step 1 : find minimax point (Zy,, Y, lm)

: Obtain (Z,, ym) by solving problem (8)

: Obtain h,, by solving (9)

: Step 2 : find center of gravity point (z4,y,,hy)

: Obtain (z4,y,) with center of gravity as in (10)

: Obtain h, by solving (11)

: Step 3 : find (z*,y*, h*) on the line between the points
from the two previous steps.

8: Obtain (z*,y*) by solving the problem (12)

9: Obtain h,, by solving (14)

QL AW =

32| 2. UAV-BS #l3] daels
Fig. 2. UAV-BS placement algorithm
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Table 1. Simulation parameter
Parameter Value
Number of users (V) 100
Frequency (f) 2GHz
Minimum required power (£.) -70dBm
Radius of the area (M) 500m
Suburban environment 0.1, 21, 4.88,
(Nzos Mnzos: @) 0.43
Urban environment 1, 20, 9.61,
(Nos+ Mnzos: @) 0.16
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