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Abstract

Orthogonal codes like Walsh and Golay codes may have large correlation value when they are not synchronized,
hence they are seldom used in asynchronous CDMA systems. Wysocki[ll showed that by multiplying the original
Walsh-Hadamard matrix with an orthogonal transformation matrix the resultant matrix sustains orthogonality
between row vectors and their cross—correlation can be reduced. Seberry and Wysockil2] proposed similar scheme
on Golay codes. This implies that using the proper orthogonal transformation cross-correlation of Walsh and Golay
codes can be reduced, and the transformed codes can be used for user separation in the CDAM reverse link. In this
paper we discuss cross—correlation related parameters which affect the performance of an asynchronous CDMA link,
and we investigate the correlation properties of the transformed codes. When we designed orthogonal transformation
matrices for Walsh and Golay codes, we minimized the maximum value of aperiodic cross—correlation of the codes
(ACC,,,) or the mean square value of the aperiodic cross-correlation(Rez) with preserving the orthogonality of the
modified codes. We also evaluate the asynchronous CDMA system that uses the transformed Walsh and Golay
codes.

Keywords : Walsh-Hadamard Code, Golay Code, Aperiodic Cross-correlation, Periodic Cross-correlation, Orthogonal

Transformation, Asynchronous CDMA System
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