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Cycle Ship in Clock Recovery
on Frequency-Selective Fading Channels

Yoshio Karasawa, Member, IEEE, Tomononn Kuroda, and Hisato Iwai

Abstract— The mechanism and fundamental nature of the
“evcle slip phenomenon™ in clock recovery, which triggers the
pecurrence of burst-type irveducible errors in frequency-selective
fading conditions, are theoretically clarified for PSK transmission
svstems with a coherent detection scheme. The appropriateness
of the theory is identified through measurement by means of a
fading simulator and a 64 kb/s QPSK modem. Moreover, a simple
formula for predicting the frequency of cyvele slip eccurrence in
Eavleigh-fading environments is developed, the accuracy of which
is confirmed by means of computer simulation.

I INTRODUCTION

OBILE RADIO systems such as car telephones and

hand-held persenal terminals have enjoyved a remark-
able evolution in their development in recent years. Vari-
ous new-generation systems incorporating digital transmission
techmologies have been growing in number. During this time,
to design reliable mobile radio systems, it has been wital to
have a good voderstanding of the effects of wave propagation
on the guality of digital transmission in a wide variety of
mobile radic environments.

Onur discnssion, here_ is on the “cycle slip in elock recovery™
which acts as a trigger to the occurrence of burst-type irre-
duocible errors in wide-band digital transmission systems. It is
well bnoen that fremmencvoselective fadine canzes imredincihle
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Fig. 1. Clock recovery scheme conmidered and 1ts assumphon for theoretical
amalysis and computer smmulation (3) Clock mcovery and demodulanon
scheme considered (b)) Assumphon on the determamation of sample tmmg
for the theoretical approach and computer smmlation.
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