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Abstract

So far, standards of wireless communication systems have been developed
from single-user to multi-user communications so that users can gain higher data
transmission speed, reduction of power consumption and wider coverage. For the
multi-user transmission, a base station transmits data to a number of users
employing the same frequency at the same time. Furthermore, a multiple antennas
technology has been taken into account to upgrade the multi-user communication
systems for example: Multiple-Input Multiple-Output (MIMO) technology, Per-User
Unitary Rate Control technique (PU2RC), Distributed beamforming and Opportunistic
beamforming. These can be accomplished with the help of feedback information or
channel in order to keep the accuracy of received data, hence the systems are
relatively complicated. Therefore, the research proposes an alternative beamforming
for multi-user communications, so called orthogonal beamforming. A number of
beams are formed in pre-defined directions at the same where all beams employ
the same frequency. Furthermore, to avoid interference from other users having the
same frequency, all beams are orthogonal to each other. The orthogonal
beamforming using an acknowledge of Direction Of Arrival (DOA) estimation. To
validate the proposed concept, some simulations and experiments in various
scenarios are performed. The obtained simulation results reveal that the orthogonal
beamforming provides higher SINR over the conventional beamforming. Also, a
constructed prototype is tested-in real indoor environment, which reveals that the
orthogonal beamforming provides higher received signal strength and throughput but

low packet error rate compared with the conventional beamforming.





