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(A Personalized Network Tail Energy Optimization
Technique Based on Smartphone Network Usage Behavior)
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Abstract Optimizing energy consumption of smartphones is an important design requirement. For
most recent smartphones, a network interface is responsible for a large portion (e.g., about 30%) of
the total smartphone energy consumption. Among the high network energy consumption, a significant
amount is wasted during ‘tail time at which a high-power network connection is maintained to
minimize reconnection delay. Although several techniques were proposed to save wasted energy in tail
times, most existing techniques are not applicable for general-purpose network usage cases, limiting
their applicability to a few specialized applications. In this paper, we propose a novel network energy
optimization technique based on personalized network usage characteristics of each application. Unlike
existing techniques, our proposed technique can work with any network usage patterns. Furthermore,
by intelligently adapting tail times of the network interface for various applications based on each
user’'s network usage behavior, our proposed technique achieves a high energy saving. Our
experimental results show that our proposed technique can save on average 34% of the network
energy consumption with a less than 10% increase in the network re-connection delay.
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