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Abstract: For amplify-and-forward relay networks where both the source node and the relay node are powered
by the harvested energy and the information for the two destination nodes are required to keep secrecy each
other, an algorithm is proposed to maximize the long-term average secrecy rate by jointly optimizing the
transmission power of the source node and the relay node. Since the energy arrivals and channel states are
stochastic processes, the problem is a stochastic optimization problem. The Lyapunov optimization framework
is used to transform the long-term optimization problem into a “virtual queue drift plus penalty”
minimization problem per time slot under the constraints of battery operation and energy using. The
transformed optimization problem is solved. The simulation results show that the proposed algorithm has
significant advantages over the comparison algorithms in the long-term average secrecy rate. Furthermore, the
proposed algorithm only depends on the current battery state and channel state to make the decision, which is

a practical and low-complexity algorithm.
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