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Abstract

[Keywords] spreading sequences quasi-synchronous CDMA system
~ low correlation zone zero correlation zone

Ideal spreading codes used for CDMA system should have impulsive-
like auto-correlation functions and zero cross-correlation functions, Unfor-
tunately, it has been shown that such ideal codes do not exist. Recently,
the research on spreading sequences with low or zero correlation zone is
being paid much attention. These sequences have ideal or very low corre-
altion functions within a specific zone, which can be used in quasi-syn-
chronous CDMA system, where the synchronization among users can be
controlled within permissible time difference.

In this thesis, five sequence design topics related to the theory of low
or zero correlation zone (LCZ or ZCZ) are investigated, i.e., lower

bounds on the correlation of the spreading sequence set with low or zero




correlation zone, sequence design with low correlation zone, binary array
design with low or zero correlation zone, orthogonal spreading sequence
design over Z,x , and the LLA sequence design.

Based on the bounds on inner product, we have established several
bounds on various correlations of LCZ (ZCZ) sequences, include aperiodic
correlation bound, periodic correlation bound and odd correlation bound.
Our investigation shows that, all known lower bounds on various correla-
tions for ordinary sequences, derived from bounds on inner product, can
be extended to .CZ or ZCZ sequences by limiting the correlation operation
range within the low or zero correlation zone.

A new class of polyphase [.CZ sequences over GF(p), based on GMW
sequences, is constructed. The sequences have the property that, in the
low correlation zone, the out-of-phase autocorrelation and cross-correla-
tion values are all equal to -1. Furthermore, the correlation values are all
equal to -1 within the whole time duration except for a few time shifts. By
selecting an appropriate sampler for a pair of m-sequences, a large class of
asymptotically optimal polyphase LLCZ sequence set, can be obtained. In
addition, by borrowing a different strategy, another class of asymptotical-
ly o‘ptimal binary LCZ sequences set is presented.

By generalizing the concept of ZCZ and 1.CZ from one-dimension to
two-dimension, a class of binary arrays with ZCZ property, based on a
class of mutually orthogonal two-dimensional complementary codes, is
presented. Besides, a class of binary arrays with low correlation zone is
also obtained. It is noted that, similar concept and construction can be
easily extended to three-dimensional or higher dimensional code with low
or zero correlation,

Based on the autocorrelation property of mr-sequence over GF(p), a meth-
od for constructing orthogonal sequence sets over Galois ring is derived by mak-
ing use of the trace function. It can be simply realized by means of two shift
registers. In order to despread the signal efficiently at the receiver, a fast algo-
rithm for implementing the bank of correlators is also derived to decrease com-
putation complexity dramatically, by performing generalized fast Hadamard

transform of the block of permuted samples.
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A strict mathematical definition for LA sequences is established, and

the lower bounds on the length of LA sequences is derived. Based on the

-definition of LA sequences, several algorithms are presented, and the

construction based on evolutionary algorithm is outperforms others. It is
shown that the result obtained are much better than the known results,
Moreover, the length of the most new LA codes reaches the lower
bounds.

The I.LCZ or ZCZ sequences presented in this thesis are suitable for
applications quasi-synchronous CDMA system to reduce or eliminate the
co-channel interference, and, therefore, to increase the system capacity

significantly.
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