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Performance Improvement of Asynchronous DS-CDMA Systems
with a Multistage Interference Canceller in the Presence
of Timing and Phase Errors
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Abstract

In this paper, a multistage parallel interference canceller(MPIC) and a partial multistage parallel interference
canceller(PMPIC) are employed as a technique for improving the performance of the asynchronous DS-CDMA
systems. The degree of the effect of the timing errors and phase errors on the interference cancellation capability
of two types of cancellers is theoretically analyzed and the computer simulation is performed to confirm the
analytical results. From the resuits, the large performance improvement is obtained by employing MPIC and
PMPIC with perfect synchronization over the conventional matched filter, and the performance improvement
obtained by MPIC and PMPIC is very close to each other as the number of the stage of MPIC and PMPIC
increases. When the timing errors and phase errors are considered(in the case of imperfect synchronization), the
performance improvement reduces as the performance degradation at the first stage(no cancellation) has a bad
effect on the decision statistics at each stage. However MPIC and PMPIC have the strong interference cancellation
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capability in spite of imperfect synchronization as the number of the stage increases. An interference canceller,
which has the strong interference cancellation capability as well as lower complexity for the implementation, is
needed for practical systems with timing errors and phase errors because the perfect synchronization is impossible.

Therefore, the excellent tradeoff between complexity and performance offered by PMPIC makes it an attractive -

approach for practical systems.
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Table 1. Computer simulation parameters.

Modulation scheme BPSK
Length of PN code (N) 127
Number of users (K) 5~60
Range of Ey/N, (dB) 0~10
Number of multistage 3

0.5 (at 2-stage),

Partial cancellation factor
1 (at 3-stage)

Until the number of

Number of bits simulated .
error is 100
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Fig. 3. BER performance comparison a 3-stage
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