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Abstract

The partial parallel interference cancellation (PIC) is known to be a
simple yet effective multi-user detection scheme. Parameters need to

determine for this approach are partial cancellation factors (PCFs).

Recently, optimal PCFs achieving minimum:mean square error (MMSE) and
minimum bit error rate (MBER) have been derived. Existing results all
assume that processing gains for all users are identical. However, this
is not true for commercially operated systems such as wideband CDMA

(W-CDMA) . W-CDMA uses a variable spreading scheme in which all users can
have different processing gains. In this thesis, we propose three optimal
two-stage partial PIC detectors to solve the problem. Using the MMSE

criterion, we are able to derive the optimal PCFs under the different
processing gain scenario. It is shown that the detection performance can
be greatly enhanced using the derived PCFs. Finally, a low complexity
receiver architecture for the W-CDMA system, including the code tracking

loop, is proposed and implemented using a FPGA design flow. We also



integrate a code acquisition and a frequency offset estimation circuit
into the proposed architecture and this results in a complete partial PIC

mutli-user receiver.
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