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ABSTRACT

A new modulation technique - correlative encoded FSK (CEFSK) - for use in power and bandwidth limited
digital communication system is proposed. CEFSK is free of ISI and generates output signals which have a
smooth and continuous phase transition and a reduced envelope fluctuation by keeping correlation between
amplitude and phases of two subsequent symbols. In comparison to conventional one-bit differential detected
(1DD) GFSK, the performance of the 1DD-CEFSK in a non-linearly amplified (NLA) channel impaired by
additive white Gaussian noise (AWGN), ISI and IM, is analyzed via computer simulation. The simulation result
shows that, in an NLA single-channel, 1DD-CEFSK provides a signal-to-noise ratio (SNR) advantage of up to
1.2dB and 0.8dB at BER of 1x10 * when input back-off (IBO) of HPA is -1.0dB and -3.0dB, respectively.
For the same channel environment with multi-channel, 1DD-CEFSK outperforms 1DD-GFSK by 1.1dB in SNR,
regardless of the value of IBO.
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Table 1. Look-up table of CEFSK baseband output
signal

NRZ Input CE Output
%41 @ y(t)
-1 -1 y, (t) =—A—(1—A)cos(2nt/ T)
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+1 +1 y4( t)=A+(1— A)COS(?Trt/T)
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Fig. 3. Phase Transitions of CEFSK and GFSK
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Table 2. Phase Transitions of CEFSK and GFSK

NRZ input data AP (in degrees)
a a a CEFSK GEFSK
bl b U (A=0.8) | (BT=0.5)
+1 +1 +1 54.2 63.0
+1 +1 -1 47.0 48.6
-1 +1 +1 47.0 48.6
-1 +1 -1 39.8 34.2
+1 -1 +1 -39.8 -34.2
+1 -1 -1 -47.0 -48.6
-1 -1 +1 -47.0 -48.6
-1 -1 -1 -54.2 -63.0
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Fig. 4. Phase-state Diagram of Table 2
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Table 3. Occupied Bandwidth Containing a Given
Percentage Power

90 % 99 % 99.9 %
CEFSK(A=0.8)| 0.371 Ry | 0.522 Ry | 0.624 Ry
GMSK(B,T=0.5) | 0.382 Ry, | 0.538 Ry, | 0.655 Ry

MSK 0.425 Rp | 0.630 Ry | 1.194 Ry

E 4. Wz 4159 delse e TP A g
Table 4. Occupied Power Containing a Given
Percentage Bandwidth

0.3 Rp | 0.4 Ry 0.5 Ry
CEFSK(A=0.8) | 78.25% | 93.11% | 98.51%
GMSK®B,T=0.5) | 76.27% | 91.92% | 98.06%
MSK 69.24% | 87.03% | 95.67%
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