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Performance Improvement of Spread Spectrum
Satellite Communication System in the Presence
of Jamming Interference
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Abstract

In recent SATCOM systems, transparent transponders are widely used. The transponder is, how-
ever, the most vulnerable part in SATCOM systems against jamming interference. All signals within
the transponder bandwidth are frequency-converted and retransmitted with IM (intermodulation)
products. In this paper, the method is proposed that makes the SJR(Signal-to-Jammer ratio) better.
The bandwidth spreading of the user signal can reduce the jammers effects, The geostationary satel-
lite system is modelled to simulate and to certificate the capability of suppression of jammers by
DSSS, If signal is partially-overlapped by jammer and PG (processing gain) is 16.9 [dB], performance
is improved about 16.7 [dB] for 2ASK jammer and about 16.8 [dB] for QPSK jammer, when BER is
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Fig. 1. System Model of SATCOM.
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Fig. 4. Constellation of jammer signal.
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Fig. 5. Performance of different Jammer and different frequency offset.
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Table 4. BER for OOK Jammer.

o OOK
SJR PG =10 PG=14 | PG =16.9
—20.717 0.498 0.0372 0.0149
—18.717 0.495 0.0235 0.0112
-15.717 0.225 0.0137 0.00837
- 7717 0.146 0.0062 0.0035
- 5717 0.112 0.00514 0.0029
- 2717 0.064 0.00204 0.0012

1.2824| 0.0291 0.00175 0.000483
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Fig. 7. BER over SJR for Different Processing Gain.
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Table 5. BER for 2ASK Jammer.

A 2ASK
SJIR PG=0 | PG=14 | PG=16.9
—20.717 | 0.495 0.065 0.0257
—-18.717 | 0.493 0.0351 0.0133
~15.717 | 0.494 0.01278 0.00812
- 7717 | 0.102 0.0075 0.006 |
- 5717 | 0.047 0.0074 0.00546
- 2717 | 0.02 0.00546 0.00121
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Table 6. BER for QPSK Jammer,
o] QPSK
SJR PG =0 PG =14 PG =169
-20.717 | 05 0.0567 0.0236
—18.717 | 0.497 0.0284 0.174
-15.717 0.484 0.0171 0.01047
- 7717 0.118 0.0074 0.0055
- 5717 | 0.00335 | 0.00684 0.00458
- 2717 | 0.0198 0.00445 0.00163
128241 0.01036 |  0.00105 0.000155
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