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For wireless communications, forward error correction(FEC) schemes are an important tool
for improving communications reliability. Turbo codes have been shown to perform near the
Shannon's limit on the additive white gaussian noise(AWGN) channels. As a powerful
coding technique, turbo code offers great promise for improving the reliability of communication
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over wireless channels.

Recently, the trend of wireless communication is changed from the conventional narrow-
band voice service to the wide-band multimedia service. Therefore, it is highly required to
develop the high-speed turbo decoder structure. An important problem in high-speed applications is
decoding delay inherent to turbo decoding. Conventional Radix-2 MAP decoder has difficulty in
applications of high-speed wireless communication mainly due to delay in interleaving/
deinterleaving and iterative decoding.

To solve the problem with latency of turbo decoder, in this thesis a Radix<4 MAP decoding
algorithm and many parameters were adopted such as branch metric, forward/backward
state metric, etc. Simulation results over AWGN channel show that the BER performance of
the Radix-4 MAP turbo decoding is almost the same as that of Radix-2 MAP turbo
decoding.

Radix-4 turbo MAP decoder was compared with the conventional one in terms of
decoding speed. The decoding speed of the Radix-4 MAP turbo decoder is faster by 2.4
times at least than conventional one in the case of one iteration of turbo decoding.
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The performance of digital mobile radio communication systems is affected by channel
fading and interference from co-channel users. The problems can be reduced by the use of
array antenna at the base station with the appropriate signal processing and combining of
the received signal. So it makes the study about smart antenna that tracks the beam
according to the position of users, and improves the communication quality. The algorithm
for smart antenna are the method based on Directions-of-Arrival(DOA) estimation, algorithm
based on training signal, and Constant Modulus(CM) algorithm and so on. But these methods
have weak points. First method must be heavy computational loads to detect the DOA and
it should be assumed that the number of array antenna is more than that of interference
signal. Second method used extra channel for training signal and it is difficult to make
training signal when existing co-channel interference. Third method is difficult to choose the
desired signal in case of receiving the signals having the constant amplitude more than one.
But the drawback of the above mentioned methods has the difficulty demanding for the
real time process because of the algorithm'’s complexity for implementing as hardware.

In this thesis, we design the smart antenna algorithm for real time processing which is
based on QR-decomposition-based recursive least squares(QR-RLS) algorithm. The proposed
algorithm for real time process consists of the systolic structure using Givens rotations to



