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Efficient Power Allocation Algorithms for Adaptive Spatial
Multiplexing MIMO Systems
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ABSTRACT

While the water-filling algorithm is an efficient power allocation method that maximizes the ergodic capacity
of adaptive MIMO systems, its excessive residual power causes spectrum loss in real systems employing discrete
modulation indices. In this paper we propose new power allocation algorithms that improve the spectral
efficiency of MIMO systems by efficiently reallocating the residual power of the water-filling algorithm. We
apply the proposed algorithms to the adaptive turbo-coded MIMO system to verify their performance through
computer simulation in various environments. Simulation results show that the spectral efficiency of the proposed
algorithms is better than that of the water-filling algorithm by about 8.9% at SNR of 20dB in Rayleigh fading

environments.
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