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Abstract

Due to the exploding traffic demands with the ubiquitous anticipated spread of 5G and
Internet of Things, research has been active to devise mechanisms for meeting these
demands while maintaining high quality user experience. In support of this direc-
tion, 3GPP is working towards cellular/WiFi interworking in heterogeneous networks
to boost throughput, capacity, coverage and quality of experience. However, the con-
tinuous use of multiple wireless interfaces will increase the system performance but at
the expense of more energy. As a result, there is a need for a dynamic use of multi-
ple interfaces to provide a balance between energy consumption, throughput and user
experience. Previous work in this field has considered improving throughput and reduc-
ing energy consumption, but did not consider simultaneously quality of experience as
perceived by the end user. In this work, we aim at devising real-time traffic traffic split-
ting strategies between WiFi and cellular networks to maximize user experience, reduce
delay, and balance the needed energy consumption. We develop solutions for cellu-
lar/WiFi network resource management using Lyapunov drift-plus-penalty optimization
approach. We evaluate the proposed approach using parameters determined via experi-
mental measurements from mobile devices, and using our own test bed implementation
to provide an evaluation under realistic operation conditions. Results show the per-
formance effectiveness of the proposed traffic splitting approach in terms of throughput,
delay, queue stability, energy consumption and quality of user experience by monitoring
the frequency and lengths of video stalls.

Keywords: QoE, Heterogeneous Networks, Energy Consumption, Traffic Splitting,
Multi-RAT

1. Introduction

According to Cisco Visual Networking Index, the mobile traffic will reach 30.6 Ex-
abytes per month by 2020 [1]. Video streaming and downloads are expected to consist
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