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Abstract 

 
With the ever-growing traffic demands, the increase of the energy consumption in wireless networks has become a key concern. Utilizing 
the renewable energy by energy harvesting technologies is an effective way to deal with the global energy crisis.  However, as the 
harvested energy is highly unstable in nature, it has to be managed in a smart way in order not to cause too much performance degradation 
when the harvested energy is not enough while not wasting the harvested energy too much when it is more than enough. In this talk, we 
firstly consider a single wireless node with SISO or MIMO links powered by both power grid and renewable energy (hybrid power supply) 
and propose a two-stage water-filling energy management algorithm, which is proven to be optimal for throughput maximization and grid 
power minimization.  Then, we extend the work to a cellular network where multiple base stations (BSs) with hybrid power supply and 
propose a low-complexity dynamic programming-based BS sleeping and resource allocation algorithm. Finally, we take the harvested 
energy transfer among different BSs and the limited battery capacity into account and propose a joint data scheduling and energy 
management policy to maximize the network utility. Based on Lyapunov optimization theorem, it is shown that our proposed policy can 
approach to the optimal network utility as close as possible.  
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