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A Novel Power Allocation Algorithm for MIMO Systems and Capacity Analysis
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Abstract:  The water filling power allocation algorithm can achieve the maximal capacity of multiple input multiple output
(MIMO) systems with no additional power and bandwidth consumption. Based on Lagrange method, the explicit expression of the
water filling power allocation algorithm for MIM O systems is derived. With the singular value decomposition ( SVD) algorithm to
the channel impulse response matrix, the capacity analytical equation is derived for MIM O sysems with the water filling power allo-
cation algorithm. Employing the digital beanr forming (D BF) technique, a novel power alocation algorithm is proposed and the ca
pacity equation for MIM O systems with this algorithm is derived. Simulation resuks show that although the capacity of systems with
the proposed power allocation algorithm is slightly smaller than that of systems with the water filling power allocation algorithm, its
computational complexity is lower.

Key words:  multiple input multiple output ( MIMO) ; power allocation; capacity analysis; singular value decomposition
(SVD); digital beanr forming( DBF)
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