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ABSTRACT

With the fast development of wireless communication technologies, the
request of transmission speed is higher and higher, and the services needed
are various. the 2G and 3G communication systems are or will be in
application, but these can’t meet all needs. In some cases such as police, fire
protection, military and army duty, the need of real time transmission in media
information is intensive. So it is necessary to develop a high-speed and
dependable wireless communication system. based on the analysis of the
current wireless communication technologies, then we decide to utilize the
SC-FDE, AFC and TPC technologies, to overcome the time dispersion caused
by multipath propagation and frequency offsets, for lowering the BER forcibly.

At first based on the characteristics of SC-FDE, establish a simple and
efficient channel model, then utilize the model to simulate the impacts of time
and frequency offsets and noise by MATLAB.

Analyzing the the high-speed system parameters, we make the frame
structure and baseband process scheme. Then make the MATLAB code for
the whole system simulation. based on the simulation system, select, simplify
and optimize the algorithms of channel estimation and frequency domain
equalization, then get a satisfactory result. The above work is a solid base for
hardware system.

At last, for realizing a hardware baseband system which is outstanding in
compatibility and expansibility, we design the hardware structure, making
reference to the Software Defined Radio structure. When do FPGA code ,we
use the mixed-base FFT and CORDIC algorithms. By debugging and
optimizing, get a satisfactory system eventually.

Concluding the paper, have the following innovation: establishing simple
and efficient channel model of SC-FDE; simplifying and optimizing the
algorithms of channel estimation and frequency domain equalization; utilizing
mixed-base FFT in FPGA code.

Key words: SC-FDE; TPC; AFC
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