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Energy efficiency enhancement algorithm for massive MIMO
system using convex optimization
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Abstract: In massive multiple input multiple output (massive MIMO) systems, antenna selection
combined with precoding technology is adopted at the base station to effectively reduce hardware
costs and system power consumption, thereby enhancing energy efficiency. First, a convex opti-
mization algorithm is employed to select the optimal antenna subset under the criterion of maximi-
zing system capacity. Subsequently, a precoder with power control is designed to minimize trans-
mit power under the signal to leakage plus noise ratio constraint using semidefinite relaxation,
which can effectively decrease the system energy consumption. Simulation results demonstrate
that the proposed algorithm maintains maximum system capacity while progressively reducing en-
ergy consumption as the signal to noise ratio increases. For instance, at a signal to noise ratio of
20 dB, the proposed precoder reduces energy consumption by 66 % compared with the convention-

al maximum signal to leakage plus noise ratio precoder, confirming that the algorithm significant-
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ly improves system energy efficiency.
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