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The satellite orbit (GSO) is unique in that a satellite located on it will appear fixed with
respect to the rotating Earth. At this altitude a single satellite is able to provide communication
services over a very wide area, with approximately 40% of the Earth’s surface visible. The line
of this orbit in the sky is called the GSO arc, and positions or slots, defined by the longitude of
the GSO satellite, are in great demand. If satellites are located too close together, they can cause
harmful interference. For this reason the GSO arc is considered a limited resource, and there are
specific requirements in international regulations to ensure it is used in an efficient and equitable
manner. A GSO system comprises two paths, an uplink and a downlink [1]. Where there are
two GSO systems, there can be four potential interference paths as identified in Figure 1.
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Figure 1. Potential interference paths to consider between GSO satellite systems

The standard GSO satellite coordination process involves the first of these cases and has
two stages: 1. The coordination trigger, by which it is identified where further analysis is
required, involves checking if there is frequency overlap (hence non-co-frequency analysis is
typically not required) and one of: a. Difference in GSO longitude between two systems is less
than the coordination arc defined for the bands involved. b. T(DT/T) > 6%. 2. Detailed
coordination.

The coordination arc is defined in the RR Appendix 5 and varies between £70 and £160
depending upon frequency band. In some bands the coordination arc is the default method
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unless an administration requests it be included in the coordination process based upon a DT/T
calculation [2].

In the work, the electromagnetic compatibility analysis of "TurkmenElem 520 E" and
"Belintersat-1" geostationary communication satellites located at 52 and 51.50 degrees, as well
as communication satellites operating in the same Ku radio frequency band in different
directions, was conducted. TurkmenElem 52 E uses the radio frequency for transmission (TX)
and Belintersat-1 uses the same radio frequency for reception (RX). The power of the interfering
signal of the "TurkmenElem 52 E" satellite to the "Belintersat-1" satellite is determined based
on the following expression, dBWt,

I'=P + G'(p)st +G(0)sr — Ly
As a criterion of the permissible interference signal, the ratio of the signal of the receiving

radio system to the power of the interference signal at the input is taken, dB. The loss signal
power N can be written as dBW.

N =k + 10(lgTs + lgByup)

During the study, an analysis of the electromagnetic compatibility of communication
satellites “TurkmenAlem 52 E” and “Belintersat-1" operating in different directions in the same
radio frequency range Ku was carried out. According to the results of the study, the level of
interference caused by the Turkmenel 52 E satellite to the Belintersat-1 satellite is “71.5 %”.
This shows that the electromagnetic compatibility between the systems exceeds the “6%”
standard of the limit values set by the International Telecommunication Organization [3]. The
results convincingly indicate the need for technical measures to ensure the electromagnetic
compatibility of communication satellites. An increase in the ratio of interference signals to
noise signals leads to a deterioration in the behavior of the useful signal in the receiver. This
can lead to increased errors, reduced image quality or distortion of audio data, and in some cases
communication may be completely lost [4].

REFERENCES

[1]. INTERFERENCE ANALYSIS MODELLING RADIO SYSTEMS FOR SPECTRUM MANAGEMENT
John Pahl. Transfinite Systems Ltd, UK. This edition first published 2016. Wiley & Sons, Ltd.

[2]. ETSI, 2014b. ETSI EN 301 598: White space devices (WSD); wireless access systems operating in the 470
MHz to 790 MHz TV broadcast band; harmonized EN covering the essential requirements of article 3.2 of
the R&TTE directive, Sophia Antipolis: ETSI.

[3]. SATELLITE COMMUNICATIONS SYSTEMS. Systems, Techniques and Technology Fifth Edition.
Gerard Maral. This edition first published 2009 John Wiley & Sons Ltd.

[4]. ITU-R, 1993. Recommendation ITU-R SF.1006: Determination of the interference potential between earth
stations of the fixed-satellite service and stations in the fixed service, Geneva: ITU-R.

International Journal of Multidisciplinary Research Transactions
ISSN (Print):2663-2381, ISSN(Online):2663-4007
www.ijmrt.in

Page | 33

Page 3 3



