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This thesis proposes power management technique to improve performance of digital
signaling through wireless channel with rayleigh fading for BPSK modulation and space-time
Alamouti code. This proposed technique requires the receiver to calculate appropriate
transmission power based on channel coefficient and feedback this value to the transmitter. In
case of BPSK modulation, optimal power level can be obtained through mathematical analysis
allowing maximum transmission performance. However, for space-time Alamouti code,
mathematical formulation is more complicated, and to our knowledge no closed form analysis is
feasible. Therefore, computer simulation will be used extensively instead. Power management
technique can vary considerably depending on the number of transmit power levels being
used, which must be appropriately adjusted to suit the channel conditions. In this thesis we
propose threes methods for power management: power management in time domain, power
management between antennas and power management both in time domain and between
antennas at the same time. According to the simulation results, the first method offers good
performance: BER is decreased when comparing to the conventional counterpart, particularly
when SNR is increased. For example, at BER of 10" such technique provides 2.5 dB and 1 dB
for gain over the conventional scheme for the first and second sub techniques of power
management in time domain respectively. Power management between antennas offers no
advantage at all for any SNR but, using Fuzzy Logic to adaptive power can improve
performance of system. Finally, performance of power management both in time domain and
between antennas at the same time provides very bad pﬂe{ormance over the power
management in time domain, hence additional feedback bits ark not jugtified. In conclusion
power management in time domain is an efficient technique to improve the performance of
signal transmission over wireless channel without demanding an increase of bandwidth or an
increase the number of transmit antennas. However, this approach requires no more than 1-2

bits for each symbol transmission.





