




















DYNAMIC HARDWARE SIMULATION OF THE LEO SATELLITE CHANNEL

The principle and the basics of the simulator is the same as the software simulator and it
was described in the previous section. The overall hardware simulator consists of the
following and it will be described in the following sections:

1) Traectory based selective fading simulator
2) Trajectory based Doppler Shift ssimulator
3) Traectory based additive noise simulator
4) Trajectory based time shadowing simulator

TRAJECTORY BASED SELECTIVE FADING HARDWARE SIMULATOR

By changing either the delay or the phase we can generate different notches at different
locations. By shifting the phase continuously the location of the notch changes across the
spectrum and it appears as the notch sweeps across the spectrum [3] [5] [8].

The following figure shows the hardware block diagram for a multi paths selective fade
simulator for LEO. By using a voltage control phase shifter we can ssimulate the satellite
movement by using voltages proportional to the phase shift (equation XV1) resulted from
the movement of the satellite.
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Figure(5) Selective fading simulator
TRAJECTORY BASED DOPPLER SHIFT HARDWARE SIMULATOR

The following figure shows the Doppler Shift smulator It smply consists of a down
converter to the base band and again an up-converter to ' = fc+ f; . By feeding a

voltage proportional to the trajectory based Doppler Shift (equation X1X) to the VCO we
can simulate the Doppler Shift.
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Figure(6) Doppler shift smulator

PRELIMINARY HARDWARE RESULTS OBTAINED FROM MY CHANNEL
SIMULATOR

The following figures shows the preliminary hardware result obtained with the hardware
simulator. The modulation is FQPSK. [1] [2]
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Figure(7) FQPSK before (top left) and after the channel



CONCLUSIONS

In this paper a dynamic trajectory based LEO satellite channel simulator and some
preliminary results were presented. Both the hardware simulator and the software
simulator were based on the same principle.

The presented simulator is flexible. The required level of complexity is directly
correlated to the type of application. By adding more realistic details we can obtain a
more realistic simulator but more paths results in more complexity.
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