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Interference Analysis of Drone Racing System for Protecting
Radiodetermination System
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Abstract

In this study, the impact of the drone racing system, which is expected to be widely used in existing domestic radiodetemination
systems, was investigated. In considering the race band of the drone racing system, two adjacent channels (Channel 1: 5,658 MHz and
Channel 2: 5,695 MHz) to the radiodetemination system were selected. The simulation analysis results show that protection distances
of 7.38 and 0.211 km were required to satisfy the requirement of —10 dB of /N for Channels 1 and 2, respectively. When using
the center frequency (5,637 MHz) of the radiodetemination system, a protection distance of 57.65 km was required. Therefore, it is
necessary to select an appropriate frequency and distance for drone racing to ensure the protection of existing radiodetemination systems.
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Table 1. International channel and center frequency of
drone racing system.

Ch. 1 2 3 4 5 6 7 8
Race
band

Band E | 5,705 | 5,685 | 5,665 | 5,645 | 5,885 | 5,905 | 5,925 | 5,945
Band B | 5,733 5,752 {5,771 | 5,790 | 5,809 | 5,828 | 5,847 | 5,866
Band A | 5,725 5,745 | 5,765 | 5,785 5,805 | 5,825 | 5,845 | 5,865

5,658 15,695 | 5,732 | 5,769 | 5,806 | 5,843 | 5,880 | 5,917

IRC/FS |5,740 | 5,760 | 5,780 | 5,800 | 5,820 | 5,840 | 5,860 | 5,880
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Table 2. The parameter of drone racing system.

Item Value
Frequency 5,637 MHz, 5,658 MHz, 5,695 MHz
Bandwidth 20 MHz

Power 25 mW
Sensitivity —91 dBm

C/1: 8 dB

Transmitter: patch antenna
Receiver: omnidirectional antenna

Protection ratio

Antenna pattern

Transmitter: 20 m~30 m

Antenna height i
enna heig Receiver: 3 m

Antenna gain 6 dBi

Propagation model Free space
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Fig. 1. Spectrum characteristics the transmit signal measured
at a actual site.
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Fig. 2. The applied spectrum emission mask.
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Table 3. The parameter of terminal Doppler weather radar.

Item Value
Frequency 5,637 MHz
Bandwidth 8 MHz

Power 250 kW
Sensitivity —110 dBm

Protection ratio (I/N) —6 dB, —10 dB
Antenna pattern Horizontal pattern
Antenna height 127 m

Antenna gain 473 dBi
Noise floor —115 dBm
Propagation model Free space

Radiation Pattern

|~Horizontal
40 —Vertical

-10 ] 0
Degree(0))
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Fig. 3. The antenna pattern of terminal Doppler weather
radar.
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Fig. 4. The interference environment between victim and
interferer.
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Fig. 5. The frequency scenario in adjacent bands.
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Table 4. Results of interference impact analysis in adjacent

bands.
N Frequency of Protection Interference
interferer (MHz) | distance (km) | probability (%)

5,658 4.66 4.8

—6 dB
5,695 0.111 49
5,658 7.38 5.0

—10 dB
5,695 0.211 4.8
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Table 5. Results of interference impact analysis in same

bands.
N Frequency of Protection Interference
interferer (MHz) | distance (km) | probability (%)
—6 dB 5,637 33.1 4.7
—10 dB 5,637 524 48
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