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High-speed mobility, high data throughput, and flexibly scalable architecture are some
of the key advantages of mobile WiMAX which is now being considered as the initiation
of the next generation wireless network. This research presents pilot-aided channel
estimation methods which are particularly suitable for mobile WiMAX 802.16e
Downlink Partial Usage of Subchannel (DL-PUSC) mode. This mode assigns each user
a group of subchannels consisting of several clusters. Clusters of a‘ user are
pseudo-randomly permuted among those of other users so that the system can take
advantage of the frequency diversity to compete the fading channel.

Based on this platform, several commorly used channel estimation methods are
studied and the method of least squares line fitting (LSLF) is proposed. This new
proposed channel estimation method provides better performance than conventional
approaches and offers remarkably low complexity in practical implementation.

Besides, based on preamble, the channel tracking combined with LSLF is proposed,
resulting in the further enhancement of system performance.

Moreover, recently, the technique of using multiple antennas at the transmitter and
the receiver called MIMO (multiple input — multiple output) has received a growing
expectation to be applied to the upcoming wireless networks. MIMO is mainly
implemented by the space-time block codes (STBC) techniques in practical systems.
STBC including the well known Alamouti scheme is one of the diversity techniques
recommended by the IEEE 802.16e for WiMAX systems. This research applies several
MIMO-STBC techniques such as maximal ratio combining (MRC), 2x1-, and 2x2-
Alamouti schemes to the DL-PUSC system. Here, channel estimation using
conventional and proposed interpolation techniques is carried out by exploiting
scattered pilots rather than assuming perfectly known to obtain more practiéal results.
Performance analysis is obtained by simulating the system in many different mobile
channel models recommended by ITU and COST259.

Finally, a study of combining MIMO technique and the new channel estimation method
is proposed as a complete solution for advanced receiver of this prospective system.
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