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ABSTRACT

A spectral and power efficient modulation technique, named Compact Superposed Quadrature
Amplitude Modulation (Compact-SQAM), is introduced.

The performance of Compact-SQAM system, in a Linearly and nonlinearly amplified single and
multicarrier environment, in the presence of additive white Gaussian noise(AWGN), intersymbol
interference(ISI), timing jitter and adjacent channel interference( ACI), is experimentally analyzed
via computer simulation, Various channel conditions, such as channe] spacings between the main
and adjacent channels and fade depth on the desired main channel, are examined.

Our result shows that Compact-SQAM has spectral advantage over QPSK, OQPSK, MSK,
IJF-OQPSK {or SQORC) and SQAM, and better P(e) performance than other modems using
simple Butterworth type postdétection receive filters.

Especially, Compact-SQAM modem achieves higher efficiency of frequency utilization and better
P(e) performance than other modems in the severely bandlimited nonlinear multicarrier channels.
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Fig. 1. Block diagram of Compact-SQAM.
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Table 1. Performance controlling factors of Compact-SQAM.

FACTORS DESCRIPTIONS

A Degree of superposition in SQAM processor
MODULATION fc Cut-off frequency of premodulation LPF

N Pole number of premodulation LPF

ferx Cut-off frequency of postdetection LPF
DEMODULATION -

Nrx Pole number of postdetection LPF
COMMON Low pass filter type
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Table 2. Filtering strategies of different modem for performance comparisons

MODEM TRANSMIT FILTER RECEIVER FILTER
Compact-SQAM Sixth-order Butterworth LPF(fc = 1.3fn)| Fifth-order Butterworth LPF(fcrx =1.0fn)
SQAM IJF-OQPSK nil Fifth-order Butterworth LPF(f3dB = 1.0fn)
QPSK Aperture equanlizer (x /sinx)% . L _
OQPSK square root raised-cosine filter («=0.4) Square root raised-cosine filter (@ =0.4)

All filters are phase equalized. fn = Nyquist frequency
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