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Network switching strategy for energy
conservation in heterogeneous networks
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1ICT R&D Unit, Korea Institute of Ocean Science and Technology, Gyeonggi-do, Korea, 2 Ground System
Development Team, Korea Aerospace Research Institute, Daejeon, Korea
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Abstract

In heterogeneous networks (HetNets), the large-scale deployment of small base stations
(BSs) together with traditional macro BSs is an economical and efficient solution that is
employed to address the exponential growth in mobile data traffic. In dense HetNets, net-
work switching, i.e., handovers, plays a critical role in connecting a mobile terminal (MT) to
the best of all accessible networks. In the existing literature, a handover decision is made
using various handover metrics such as the signal-to-noise ratio, data rate, and movement
speed. However, there are few studies on handovers that focus on energy efficiency in Het-
Nets. In this paper, we propose a handover strategy that helps to minimize energy consump-
tion at BSs in HetNets without compromising the quality of service (QoS) of each MT. The
proposed handover strategy aims to capture the effect of the stochastic behavior of hand-
over parameters and the expected energy consumption due to handover execution when
making a handover decision. To identify the validity of the proposed handover strategy, we
formulate a handover problem as a constrained Markov decision process (CMDP), by which
the effects of the stochastic behaviors of handover parameters and consequential handover
energy consumption can be accurately reflected when making a handover decision. In the
CMDP, the aim is to minimize the energy consumption to service an MT over the lifetime of
its connection, and the constraint is to guarantee the QoS requirements of the MT givenin
terms of the transmission delay and call-dropping probability. We find an optimal policy for
the CMDP using a combination of the Lagrangian method and value iteration. Simulation
results verify the validity of the proposed handover strategy.

Introduction

Recently, there has been an exponential growth in mobile traffic globally [1]. To cope with the
rapid increase in the traffic, various issues and solutions have been discussed in the field of
wireless communication. Heterogeneous networks (HetNets), which involve the co-deploy-
ment of multiple small base stations (BSs) such as pico and femto BSs together with traditional
macro BSs, appear to be one of the economic and efficient solutions being considered [2]. The
utilization of densely deployed small BSs not only offers a rich dimension for realizing
increases in system capacity, but also fills coverage holes inside the initial deployment of
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