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An Improvement on Multicode CDMA Systems Using
a Convolutional Code and a Bi-Orthogonal Code
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ABSTRACT

The multicode CDMA systems that are widely studied as an effective transmission methodology in the IMT-
2000 systems, employ orthogonal codes to transform high rate data into parallel, low rate data for simultaneous
transmission. In this paper, we propose a new multicode CDMA system which achieves the same data rate and
processing gain of the conventional systems, while significantly improves bit error rate performance by exploiting a
convolutional code with code rate r=1/2 and a bi-orthogonal code. The simulation results for synchronous systems using
maximal ratio combining Rake receivers under additive white Gaussian noise and multi-path fading channels, show

significant improvements by the proposed system.
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Figure 1. Transmitter of the multicode CDMA systems for the kth
user|8}.
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Figure 2. Rake receiver of the multicode CDMA systems for the
kth user{8].
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Figure 5. Rake receiver of the proposed multicode CDMA system
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Figure 7. Bit error rate performances of the conventional and the
proposed systems for a multiple access of 6 users.
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Figure 8. Bit error rate performances of the proposed system for a
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