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Abstract

Performance of Feedback-Controlled DS-CDMA Using

High-Compaction Multicarrier Signals

Junichi ISHIZU

In this paper, two types of feedback-controlled direct-sequence code-division multi-
ple access (FC/DS-CDMA) systems (proposed systems 1 and 2) using high-compaction
multicarrier (HCMC) signals are proposed. The receiver for the proposed system 1 con-
sists of one-dimensional finite-duration impulse response (FIR) filter, and the receiver
for the proposed system 2 consists of two-dimensional FIR filter. To reduce intersymbol
interference (ISI) and multiple-access interference (MAI), feedback-controlled CDMA
systems have been studied; however, no discussion about the out-of-band energies can
be found. The HCMC signals, whose durations are finite, were proposed to obtain
high spectral efficiency with a very small out-of-band energy. Therefore, we employ the
HCMC signals for chip pulses of the FC/DS-CDMA.

Although the out-of-band energy of the proposed system 1 is smaller than conven-
tional FC/DS-CDMA, it is shown that the bit-error rate (BER) performance is inferior
to the conventional FC/DS-CDMA. By contrast, the proposed system 2, whose receiver
is more complicated than the proposed system 1, provides good BER performance with
a very small out-of-band energy. It is also shown that the BER performance of the pro-
posed systems does not decline even though the HCMC signals with smaller out-of-band

energies are employed for the chip pulses.
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