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Interference Analysis Between LEO Satellites for X-band Downlink
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ABSTRACT

The X-band frequencies for transmitting the data from earth observation satellites are limited,
so a number of satellites share the frequency bands. In order for multiple satellites to utilize
same or adjacent frequency bands, International Telecommunication Union - Radiocommunication
(ITU-R) limits power flux density (PFD), which overcomes the interferences among multiple
satellites. However, even under the regulation, the interference effect needs to be analyzed when
multiple satellites are connected to communicate with multiple ground stations (GSs) located
close to each other. In this paper, the interference effect is analyzed based on signal to
interference plus noise ratio (SINR) when two low earth orbit (LEO) satellites operating in
different orbits are connected to communicate with randomly located two GSs in Korean
peninsula. From the analysis results, it is confirmed that there can be interferences during 365
days operation even if the satellites meet PFD requirement, but the periods under interference
effects are short and the interference can be foreseen.
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Table 1. Summary of Satellites and GSs
Satellite GS
N Parameter SAT | SAT: Parameter @GS | GS.
SMA 6692.14/68/6.39 Region | Seoul | Yeosu
< km km
P
GS:(Seoul MW /| RF Signal GS(Yeosu ECC 0 0 Altitude (:jf 0.4 km
MW avwn~ RF Interference
INC 97.46° | 45.00°
Fig. 1. The RF interference scenario between 37°3304|34°49'37
two satellites with GSs located in AOP 10.86° | 90° Location "N, "N,
different regions 126°59'2|127°42'5
RAAN 0° 340° E E
TA 0° 270°
I'g‘: g N 55
0, ~ 0, I§ thl” ’d’3 ~dy 45°
/? >
GS, (Seoul) \ 25 Il

/NI\ RF Signal

MWW~ RF Interference

Fig. 2. The RF Interference Scenario between
two satellites with GSs located in the
same region
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Fig. 3. The antenna gain of satellites and GSs
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Fig. 4. The offset angle of GS1 during the mission
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