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A Study on Improvement of Technical Regulation for Drone Racing System
Operating in the 5.8-GHz Band
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Abstract

In this study, the impact of a drone racing system operating under the European technical regulation on intelligent transport systems
operating in the 5.8 GHz frequency band carried out though the Monte Carlo method. The output power of the drone racing system
was selected as 10 mW according to the domestic technical regulation. Furthermore, the output powers of 25 mW, 200 mW, and 400
mW were selected considering practical drone racing systems. Simulation results showed that a protection distance of approximately
17 m was required in the case of the output power of 400 mW at the adjacent frequency band. In contrast, a protection distance of
approximately 0.8 km was required for the coexistence of two systems in the case of the output power of 25 mW, which is the
worst-case scenario for operating in the same frequency band.
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Table 1. Technical regulation of short range device.
Ttem Non-specific short Tracking, tracing and
range devices data acquisition
Frequency 5,725~5,875 MHz
Power 25 mW 400 mW
Modulation Not specified Not specified
. . 1 MHz <
Bandwidth Not specified ~ 20 Mz
. .
Notes Not specified Systems using same
band are protected
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Table 2. Out of band maximum output power of short
range device.

State .
Frequency Operating Standby
47~74, 87.5~108
174~230, 470~862 [MHz] 4 nW 2 W
<1 [GHz] 250 nW 2 nW
| [GHz] | W 20 oW

GHz 9ol E > 1 GH” Y2 43 v+ |
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Table 3. Frequency band and power density for wireless
device of wireless data communication system
in Korea.

Frequency band Power density
2,400~2,483.5 MHz

5,725~5,850 MHz

10 mW/MHz or less
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Table 4. Power density and antenna gain according to the
occupied bandwidth.

b(; ::11\1:11;31 Power density Antenna gain
0.5~26 MHz 10 mW/MHz or less
26~40 MHz 5 mW/MHz or less 6 dBi or less
40~80 MHz 2.5 mW/MHz or less
40~60 MHz 0.1 mW/MHz or less
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Table 5. Parameter of drone racing system.

Item Value
Frequency 5,843 MHz, 5,880 MHz
Bandwidth 20 MHz
Power 10 mW, 25 mW, 200 mW, 400 mW
Sensitivity —91 dBm
Protection ratio C/ : 8dB

Transmitter: Patch antenna

Antenna pattern . e
P Receiver: Omnidirectional antenna

Transmitter: 20 m~30 m
Receiver: 3 m

Antenna gain 6 dBi

Antenna height

Propagation model Free space
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Table 6. Channel and center frequency of drone racing system.

Ch. 1 2 3 4 5 6 7 8
Freq. [MHz] |5,658/5,695|5,732|5,769|5,806|5,8435,880|5,917

[dBm] = Assumed mask
» ~ - -Standard

s0
[MHz]

28 1. 2edoAAYe) 2dEg nja
Fig. 1. Spectrum mask of drone racing system.
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Table 7. Parameter of intelligent transport systems.

Item Value
Frequency 5,860 MHz, 5,880 MHz
Bandwidth 10 MHz

Power 33 dBnm/MHz(23 dBm/10MHz)
Sensitivity —82 dBm/10 MHz

C/lI: 6 dB

Omnidirectional antenna

Protection ratio

Antenna pattern

Transmitter: 1.5 m
Receiver: 2 m

Antenna gain 0 dBi

Antenna height

Propagation model Free space
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Table 8. Channel and center frequency of intelligent trans-
port systems.
Ch. 1 2 3 4 5 6 7

Freq.
5,860 | 5,870 | 5,880 | 5,890 | 5,900 | 5,910 | 5,920
[MHz]
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Fig. 3. Simulation environment reflecting European techni-
cal standards.
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Table. 9. Analysis results considering the worst case bet-
ween the two systems.

Power of drone racing system

10 mW 25 mW 200 mW 400 mW

PD. | IP. | PD. | IP. | PD. | LP. | PD. | IP.
(km] | [%] | [km] | [%] | (km] | [%] | [km] | [%]

046 | 402 | 080 | 2.06 | 2.00 | 494 | 2.85 | 4.68

043 | 645 | 070 | 6.05 | 1.90 | 7.08 | 2.50 | 9.99

040 | 1048 | 0.60 | 13.56 | 1.80 | 13.30 | 2.00 | 28.86

030 | 3638 | 050 |28.60 | 1.50 | 24.08 | 1.60 | 54.86

024 | 6183 | 040 | 5625 | 1.00 | 69.78 | 1.40 | 70.56

020 | 80.56 | 030 | 8572 | 0.80 | 88.64 | 1.20 | 84.70

0.10 1 99.69 | 020 | 99.08 | 0.50 | 99.08 | 0.80 | 98.95

0.08 |100.00| 0.10 |100.00 | 0.40 |100.00| 0.40 |100.00

* P.D.: protection distance, 1.P: interference probability
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