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Multiple-symbol Nonlinear Continuous Phase Frequency Shift Keying

P. Y. Jou*, M. K. Song*, S. K. Hong* S.J. Kang*, C. E. Kang®™ Regular Members
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ABSTRACT

In this paper, it is called nonlinear-symbol CPFSK(NCPFSK) which is modulated by the nonlinear function of
information carrying phase function within all symbol interval produce time invariant trellis structure. In general,
the bit error probability performance of CPFSK modulation scheme within given signal constellation is determined
from the number of memory elements of continuous phase encoder, i. . number of state.

In this paper the number of state of analytically designed NCPFSK is time invariant. And the nonlinear symbol
mapping function of the proposed modulation produces the nonlinear symbol and the phase state of the modu-
lation for updating the phase function of NCPFSK. It is shown in this paper nonlinear symbol CPFSK with mul-

tiple TCM to make further improvements in d2,,, and analyze BER performance in AWGN channel environments.
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Fig. 1 General code combined modulation diagram.
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Fig. 3 Power spectral density of multiple symbol NCPFSK
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Fig. 4 The trellis diagram of proposed system
(a) Trellis diagram of M =2 h=1/2 NCPFSK
(b) Trellis diagram of K =3 multiple-symbol NCPFSK
(c) Set partitioning of K =3 mulliple-symbol NCPFSK
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Fig. 5 Block diagram of nonlinear multiple symbol CPFSK
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Table 2. Minimum distance of multiple-symbol NCPFSK
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o 353 &

ZAMIM | K | N | diw | Ne |92 820} g
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la 2 2 4 3.267 6 2.135
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2b 2 3 8 5.967 | 20 4.747
3a 2 2 16 |6.266 16 4.959
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Fig. 7 Bit error rate of the NCPFSK
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Fig. 9 Bit error rate of the rate-2/3 K =3 multiple-symbol
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Table 3. Characteristics of nonlinear multiple symbol CPFSK

signal

A4 | K v Iy dhin Ne
2b 3 1 @ 3,3 4.157

2b 3 2 (3,3, 5 4831

2b 3 3 (6, 5, 8) 5.319 11
2b 3 4 (2,9, 11) 5.967 20
3a 2 1 a,3 3.607 20
3a 2 2 3, 5 5.353 24
3a 2 3 @, 13 5.833 30
3a 2 4 13, 3) 6.266 35
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