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Abstract

In the future, multimedia communications will be the main stream of wireless
communication systems and. realizing effective high data rate physical layer
transmission becomes a new challenging research. Recently, some new transmission
methods called Multi-carrier CDMA systems based on the combination of code
division multiple access (CDMA) and orthogonal frequency division multiple access
(OFDM) are proposed. Although these systems have advantages from OFDM and
CDMA but lose flexibility due to just spreading in the frequency or time domain. In
the thesis, we propose an adaptive 2-D OFDM-CDMA systems for the forward link to
obtain more flexible and efficient resource utilizations by making finer partition of
system resource into time, frequency, and code domain. Some design issues including
the combinations of time and frequency spreading patterns, sub-carrier allocation
methods, spreading code assignment for simultaneous users, and the diversity
combining schemes are jointly considered in our research. Furthermore, the lower
complexity multi-user detectors for 2-D OFDM-CDMA systems are investigated.
Proposed adaptive 2-D OFDM-CDMA systems exhibit better performance by
simulation results and finally we give the suggestions for the optimal design.
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