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ABSTRACT

In digital narrowband land mobile communications, fast Rayleigh fading inevitably occurs
causing random FM. The phase error of the reference signal due to random FM degrades bit
error rate (BER) performance, even if the carrier-to-noise power ratio is sufficiently high. To
achieve reliable mobile communication systems, the removal of this random FM 1s essential.
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Additionally, increasing the channel capacity is important. For this, some techniques are used
to improve the spectral efficiency.

The third part of this special issue consists of three papers concerning the random FM removal
and two papers concerning the adjacent channel interference rejection techniques.

The first paper proposes a pilot tone insertion random FM rejection method. The proposed
strategy is to transmit a signal together with a BPSK signal with each phase kept orthogonal
and each power kept the same. The pilot signal 1s used as the reference signal in coherent
reception. Theoretical investigation confirms the proposed method can sufficiently remove
random FM.

The second paper discusses a modified phase-locked loop (PLL) for the carrier regenerator.
The proposed PLL has a phase error monitor. When the phase error exceeds a certain value, the
phase controller shifts the phase of the regenerated carrier to keep the estimated phase error in
the proper range. Computer simulation confirms this can prevent the PLL from being out of lock
condition,

The third paper proposes a coherent detection with a new random M suppression metod using
mean square linear estimation. Computer simulation confirms the QPSK with the proposed
method has good BER performance almost equal or better than that of the QPSK with
differential detection.

The following two papers concern the adjacent channel interference (ACI) rejection techniques.

The fourth paper proposes a method for rejecting ACI by estimating the ACI and subtracting 1t
from the received signal to reject the ACI. performance is investigated by laboratory experimets.
The fifth paper proposes another method for rejecting the ACI. It uses an adaptive equalizer to
suppress the ACI by adjusting the tap gain of the adaptive equalizer to maximize the output
signal-to-interference power ratio. Performance is evaluated by the computer simulation. It 1s
confirmed that both methods can suppress the ACI by about 16-20 dB.
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