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The Effect of Satellite Channel Impairments in DBS System
Using Digital Modulation Technique
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Abstract

Based on the performance analyses for transmission channel and signal characteristics in digital satellite broadcasting
system, the optimal design parameter values for system using QPSK modulation technique were proposed in this paper. The
proper performance degradation were of 2.0dB for channel characteristics, 0.4dB for transmission signal characteristics and
0.2dB for receiver characteristics, respectively, In this case, the design objectives for system parameters were within £ 0.5dB
for gain flatness in 27MHz bandwidth, and 0.lnsec/MHz and 0.2nsec/MHZ® for linear and parabolic group delay. respectively.
Also. the optimal parameter values that provide the maximum availability were of 0dB OBO for satellite transponder TWTA,
and the optimal bandwidth for PLL circuit was of 40kHz with 0.707 damping factor. These analyses and design values can
be available for high data rate transmission system via satellite.
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Fig. 1. Block diagram for analysis of digital DBS system.
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Fig. 2. Nonlinear characteristic of TWTA.
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Fig. 3. Model of a nonlinear amplifier.
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Fig. 6. Block diagram of QPSK demod.
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Table 1. Channel characteristics of digital broadcasting system.
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2 8 "
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1T}
9 o2 gt
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(b) Tandem operation

-_—

a2l 7 I8 ZE7|9 d| MF Edof QlF
single, (b) tandem operation.

Fig. 7. Degradation characteristics due to nonlinear characteristics of
HPA (a) single, (b) tandem operation.
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Table 2. Degradation effects for amplitude response and group
delay characteristics.
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Fig. 13. BER characteristics due to frequency difference
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Table 4. Required values of system parameters and impairment
values in system design.
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