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Trigger-based Dynamic Load Balancing among Multiple Wi-Fi Access
Points Using Virtualized Network Interfaces

MASAHIRO KAWADA! MORIHIKO TAMAI!  KEIICHI YASUMOTO!

Abstract: In this paper, we propose a method, which dynamically adapts association topology to the traffic
variation, for dynamic load balancing among multiple access points (APs) in wireless LANs (WLANSs), while
keeping the handover overhead negligible using virtualized wireless network interfaces (WNICs). A number
of load balancing methods for large scale WLANs have been proposed. However, in most of the existing
methods, a difficulty in determining timings of topology updates arises from the fact that the frequent up-
dates of topology incur large handover overhead that deteriorates communication quality, while the longer
update periods cause insufficient adaptation to the traffic variation. In our proposed method, to make the
handover overhead as small as possible, the WNIC on a station is virtualized and connected to multiple
APs at the same time. In addition, a centralized controller, which is located at a wired network, monitors
the traffic variation of WLAN continuously, and triggers topology updates at appropriate timings based on
the monitored results. We conducted simulation-based evaluation experiments with ns-3 where we measured
aggregated throughput and fairness of throughput among stations by comparing our method with other
methods such as RSSI-based AP selection method (legacy method). From the experiments, we observed that
the aggregated throughput and the Jain’s fairness index of our method are about 59% and 28% higher than
that of the legacy method, respectively.
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