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[Abstract]

In this paper, telemetry link budget model for small launch vehicle is proposed, and telemetry link budget simulator is implemented. The
proposed link budget model consist of geometry model and propagation loss model. The geometry model is calculation of look angle
between ground station and small launch vehicle. The propagation loss model consist of free space loss, polarization loss, and de-pointing
loss which are appropriate to the small launch vehicle flight environment. The proposed propagation loss model can be calculate
propagation loss without complex calculation of propagation environments. The link budget simulator is implemented in MATLAB. The
simulator calculate look angle, free space loss, polarization loss parameter, de-pointing loss and received signal level in ground station

by using position of ground station, routing of small launch vehicle, 3-D radiation patterns of antennas.
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Fig. 2. Geometry of look angle between ground station
and small launch vehicle
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* Co Polarization Gain Pattern (dBi)
Theta/Phi 0o 1 2 3

0 56001 56001 5.6001 5.6001
5.59784 5.59786 5.59787 5.59788
55915 5.59153 5.59156 5.59159
5.58106 558111 5.58116 5.58121
5.56653 5.56661 5.56669 5.56677
5.54793 5.54803 5.54814 5.54825
5.52524 5.52538 5.52552 5.52567
5.49849 549866 5.49884 5.49903
5.46769 54679 5.46812 5.46835

* Small Launch Vehicle Route
Time (s) Latitude Longitude
0 36.9200 126.2000
36.9188 126.1988
36.9175 126.1975
36.9163 126.1963
39.9151 126.1951
36.9139 126.1939
36.9126 126.1926
36.9114 126.1914
36.9102 126.1902
36.9090 126.1890
36.9077 126.1877
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Fig. 9. Example of input data file - (a) small
launch-vehicle route, (b) antenna gain pattern
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Fig. 12. Geometrical simulation result ; elevation angle,
azimuth angle, distance between ground station
and small launch vehicle, velocity of small launch
vehicle
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