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Considering Actual Terrain and Base Station Layouts
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150m ©]3}2] A 315 o & o] A] LTE (long-term evolution), 5G 5 3-8 A4S o] &3 =& T F217] ¢ 285
%] 2% #+H] (UTM: unmanned aircraft system traffic management) AJH] =7} o] 2] 7)ol A A S0l QlT}, & =oll Al =] A
P3N AA ol 5FAl 7]7@% HH 2] gl A A7d AHEAE 98 LTE A& 2] V| ESAE o838l UTM A H| =& 913341

AW A GH I} 7 A = RO Y S Fa) A eI th LT} ol == 7FAIA (LOS: line 0fs1gh VI A= 7=
7kste] Ala o 7 e A H] (SINR: signal to interference plus noise ratio)”} LHFA] L}, 150m ©] W a0l 4] A4 & 3-8 4] €] 3]
A= AW A] G177 RIS SR Aol tiaiA = a T S AW A BekS 918k A2 o] FTL 1A 5 v A 2

2949 271 F5 TS AL,

Unmanned aircraft system traffic management (UTM) service for the safe operation of unmanned aerial vehicles (UAV) such as drones
using commercial communication networks such as long-term evolution (LTE) and 5G in low-altitude areas of 150m or less is being
studied in several countries. In this paper, whether it is possible to secure three-dimensional (3D) coverage for UTM service using the
existing LTE cellular network for terrestrial users is analyzed through simulations. The practicality in the real environment is confirmed by
performing performance analysis in the actual topographical environment and the LTE base station layouts in Korea. According to the
analysis results, as the altitude increases, the number of line-of-sight (LOS) interference base stations increases, resulting in a worse signal
to interference plus noise ratio (SINR), but coverage is secured except for the limited areas within 150m. was confirmed to be possible. In
addition, it is confirmed that a significant proportion of outage areas could be reduced by placing a small number of additional base stations
for the outage area.
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Table. 1. Locations of 1.8 GHz LTE base stations in the

performance evaluation region (blue service provider)

E1.

AP0l 1.8GHz Wi LTE ZIX|= fIA| (mtztA

number | |atitude longitude | number | |atitude longitude
1 37.59182 | 126.83745 23 37.61322 | 126.83446
2 37.59311 | 126.86760 24 37.61323 | 126.83448
3 37.59320 | 126.86759 25 37.61358 | 126.84037
4 37.59321 | 126.85042 26 37.61361 | 126.84255
5 37.59334 | 126.86633 27 37.61362 | 126.83500
6 37.59517 | 126.85517 28 37.61524 | 126.86585
7 37.59561 | 126.86596 29 37.61525 | 126.85046
8 37.59590 | 126.83420 30 37.61527 | 126.83445
9 37.59617 | 126.85925 31 37.61528 | 126.84465
10 37.59863 | 126.84487 32 37.61539 | 126.84510
11 37.60111 | 126.84753 33 37.61605 | 126.84988
12 37.60185 | 126.83731 34 37.61608 | 126.83794
13 37.60448 | 126.86974 35 37.61624 | 126.84591
14 37.60519 | 126.86311 36 37.61740 | 126.83448
15 37.60765 | 126.86755 37 37.61743 | 126.83446
16 37.60783 | 126.86024 38 37.61743 | 126.84302
17 37.60794 | 126.86293 39 37.61745 | 126.83765
18 37.61025 | 126.87083 40 37.61807 | 126.84645
19 37.61032 | 126.85365 41 37.61811 | 126.83625
20 37.61032 | 126.85215 42 37.61814 | 126.86248
21 37.61112 | 126.85981 43 37.61818 | 126.83623
22 37.61315 | 126.83920 44 37.61854 | 126.84522
E 2. 2ol A 1njzjo|e
Table. 2. Simulation parameters
Parameters Values
etilt =7
antenna pattern Formula (3 sector)
number of sectors 3
BW, 30
BW, 60
bandwidth 10Mhz
number of receiver antennas 2
noise PSD(dbm/Mhz) -108
carrier frequency 1.8GHZ
SINR threshold —2db
loading factor (a) 0.2
transmit power 43.01 dBm
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