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ABSTRACT

In this thesis, signal-space coded nonlinear continuous phase frequency shift keying (CPFSK) modulation schemes
are applied over satellite channels. The proposed nonlinear CPFSK can make the minimum distance of the signals
longer and improve the error performance by combining nonlinear mapper with conventional CPFSK.

The environments under which the experiments are conducted are an additive white Gaussian noise (AWGN)
channel and a satellite channel having nonlinearity because of traveling wave tube amplifier (TWTA). For optimum
decoding, Viterbi decoders are used. Binary and 4-ary modulation schemes are proposed with varying state num-

bers and modulation indexes. The coefficients of the nonlinear mappers which optimize performance are searched,
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and systems with the proposed modulation schemes are presented.

Through simulations, it can be seen that the proposed nonlinear CPFSK systems are less sensitive to nonlinear

distortions of TWTA. The proposed binary nonlinear CPFSK modulation schemes have better performance than

minimum shift keying (MSK). Also, the proposed 4-ary nonlinear CPFSK modulation schemes have better perfor-

mance than 4-ary CPFSK with the modulation index 1/4.
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Table 1. Minimum distances d2,, and nonlinear mapping
coefficients of binary nonlinear CPFSK

714 N c dn F-¥ol5
4 3 3.0 1.761
7141
S1=3, f2=3, fi=2
8 J 4 ‘ 3.902 2.903
714 2

fi=4, f2=6, f3=T7, fa=5, f24=4~

B 16 AL 5 J 4,478J 3.502
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714 3
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Table 2. Minimum distances d2,, and nonlinear mapping
coefficients of 4-ary nonlinear CPFSK
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A4 3 16 l 3 I 3 J 9.098 L 7.964
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Fig. 4 Block diagram of the experimented system
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Fig. 5 BER of binary nonlinear CPFSK over AWGN channel

1E-01

1€-02 D,

i
LA

1E-03 | \ A

T
L

1E-04

//‘—

X
X
S A
LY

1E-05 |.

S —

| | |
01t 2 34 56 7 8

1E-06
10 11 12

38 7. AWGN #'d 3 9451 delA QPSK 9] BER
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Fig. 6 BER of 4-ary nonlinear CPFSK over AWGN channel Fig. 8 BER of binary nonlinear CPFSK over satellite channe!
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Fig. 9 BER of 4-ary nonlinear CPFSK over satellite channel
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