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In this thesis, the joint design of a precoder and a detector via convex optimizaition
technique for uplink MC-CDMA systems under multipath fading channels was proposed and
investigated with assumption of presence of channel state information (CSI) at both transmitter
and receiver. Since for the uplink MC-CDMA system including the precoder at transmitter and
linear detector at receiver, the closed-form formulae of which precoder and detector are the
solution of the minimum mean square error (MMSE) criterion is not available, the concept of
optimization is applied to determine the solution. Nevertheless, the problem is not formulated in
the convex optimization problem leading to being not able to guarantee the global optimum
solutions. In this thesis, formulation of the MMSE expression for joint transceiver design for
uplink MC-CDMA systems as second-order cone programming (SOCP) is developed by use of
change of variables and linear transformation techniques. The form of SOCP can be solved
numerically, efficiently by several software optimization packages e.g. SeDuMi. Indeed, the
SeDuMi is available as a Matlab’s toolbox for solving optimization problems over symmetric
cones. The performance of proposed modification to the conventional uplink MC-CDMA
system is evaluated in term of bit error rate at the output of detector at receiver and optimization
latency.

According to the numerical results, this proposed scheme shows that the performance of
proposed technique is superior to that of conventional one with a use of MMSE MUD at the
receiver in case of perfect CSI. Moreover, even in case of imperfect channel estimate at the
receiver, the performance of the proposed scheme is marginally degraded. The effects of other
parameters on system performance are studied via computer simulation, and they also show that
the proposed scheme still has better performance than conventional for various range of

parameter values,





