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ABSTRACT

The frequency bands for satellite communications
become a limited resource in that a great number of
Low Earth Orbit(LEO) satellites will be utilized to
provide global internet services. With this, the
spectrum sharing with adjacent satellites is of great
interest. In this article, we analyze the downlink
interference with the number and altitude of satellites
deployed in a single orbit using the same frequency
bands with the MATLAB Satellites Communications
Toolbox. Analyzing the interference scenario, we
check the ratio of the time when the Carrier to
Interference plus Noise Ratio(CINR) falls short of
the reference in the time when the target satellite
and ground station are connected. The interference
signal power is more affected by the reduction of
the offset angle than by the increase of the path loss
due to the increase in altitude at an altitude of
300-1,000 km. However, at higher altitudes than
1,000 km, it is more affected by the increase in
path loss. With this, we also demonstrate that the
maximum number of satellites that can be deployed
at an altitude of 340 and 550 km in operation on
Starlink is 29 and 22 respectively, and 23 on an
altitude of 1,200 km scheduled to operate on
OneWeb.
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Fig. 1. Interference by adjacent satellites in the downlink
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Table 1. Simulation parameters

Parameters Value
Inclination 53.056°
Transmitter antenna type Gaussian
Satellite Carrier frequency 11.7 GHz
Bandwidth 25 MHz
Transmit power 20 dBW
Latitude 37°35°08“N
Ground Longitude 126°58°28“E
station | Minimum elevation angle 10 °
Receiver antenna type Parabolic
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Fig. 4. Change of R, , due to increasing number of
satellites according to altitudes
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