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Joint Optimization Algorithm for Subcarrier and Power with Priority of
Energy Efficiency Based on Water-Filling Factor Aided Search

WU Weiwei, XU Xiaorong, WANG Yunchuan, ZENG Rong

(College of Telecommunication Engineering, Hangzhou Dianzi University, Hangzhou 310018, China)

Abstract: A joint optimization algorithm for subcarrier and power with priority of energy
efficiency based on a water-filling factor aided search (EE-WFAS) is proposed to solve the
problem of traditional spectral efficiency oriented resource allocation in cognitive radio network
(CRN) that energy efficiency is in low level. Firstly, the proposed algorithm constructs a
constrained optimization problem with maximization of the total energy efficiency of secondary
user (SU) as an optimization objective under constraints of SU transmission power control,
primary user (PU) interference power control, and limitation of minimum information transfer
rate of SU. Then, the optimization problem is solved via subcarrier assignment with priority of
energy efficiency and power allocation using WFAS, that is, subcarriers are assigned in
accordance with SU channel gain and energy efficiency. Eventually, the optimal power allocation
with energy efficiency objective is obtained by a combination of bisection search of the Lagrangian
multipliers and the EE-WFAS method. The proposed algorithm guarantees the total energy
efficiency under given limitation of information transfer rate of SU. Simulation results and a

comparison with the subcarrier and power equal-allocation algorithm show that the proposed
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