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A Study on Performance of Amplitude-Weighted QPSK
Considering ISI and ACI Effects
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Abstract

In wireless communication system, it is very important to optimize spectral efficiency of transmitted signals as
spectrum space becomes more crowded. Amplitude-Weighted Quadrature Phase Shift Keying(AWQPSK) is known as a
modulation method with excellent frequency efficiency. However, research on the performance analysis has been very
rare. In this paper, a expression for the degradation in Signal to Noise Ratio(SNR) caused by Intersymbol
Interference(ISI) and Adjacent Channel Interference(ACI) in AWQPSK system is derived. Optimal normalized 3-dB
bandwidth and degradation in SNR are used for the performance parameters. The performance of AWQPSK considering
ISI and ACI effects was compared with that of Minimum Shift Keying(MSK) and 16-Quadrature Amplitude
Modulation(QAM) under the same conditions. From the results of performance analysis, it was confirmed that the
AWQPSK modulation performed better than MSK or 16-QAM for the normalized center frequency spacing f.= 1 and 2.
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Fig. 1. Shaping pulse of AWQPSK
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Table 1. Transmission bandwidth and bandwidth efficiency
of each modulation scheme

. Bandwidth
Modulation Transm SSion efficiency
bandwidth [Hz] Ibits/sec/Ho]
BPSK 20/Tob 0.05
QPSK 10/Tob 0.1
MSK 2.75/Th 0.364
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0
= — AWQPSK
cE: - MSK
g-ZO
-60 : S
-5.0 -3.0 -1.0 1.0 3.0 5.0

Normalized frequency offset from carrier, (f — f.)/R [Hz/bit/s]
a7 2 MY AsEY 8D

Fig. 2. Comparisons of power spectral density
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Gaussian filters in receiver and
transmitter(AWQPSK)

Degradation in signal-to-noise ratio[dB]
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Fig. 4. Power degradation graph of AWQPSK
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