
ABSTRACT 

The large number of users with different types of applications on the 

wireless network, results huge traffic on access points (APs) that may 

weaken the network performance, so it becomes necessary to make a load 

balancing on these networks and distributes the load in a fair manner 

among these APs. The load balancing process considers a significant issue 

for WLAN due to its positive effect on throughput improvement, reducing 

the response time,  resource utilization, and avoiding overload. 

This thesis aims to study and investigate the effect of the load 

balancing process on the Extended Service Set (ESS) WLANs. The load 

balancing process was implemented by designing a WLAN in two parts, 

(software and hardware). In the software part, a WLAN is modeled and 

implemented using OMNeT++ 4.6 simulator to check the network 

performance. The network is simulated in two scenarios (unbalanced and 

balanced) and each scenario executed in two cases (with 40 and 80 mobile 

nodes). Also, the mobile nodes connected randomly with five APs. In the 

balanced case, a load balancer unit is added to the network and connected 

with the APs through the distributed system. The load balancer is working 

under a proposed load balancing algorithm which depends on a 

predetermined threshold value for the received maximum number of packet 

per second (which is 1000 pps) at which the best performance is obtained 

by each AP.  

The simulation results show that the proposed algorithm improved 

the network performance in two terms, throughput and response time. This 

improvement is changing with the change in the number of users. In 

comparison with the unbalanced case, the balanced case maximum 

improvement values at 50 users are 18.66%  and 6.09% for throughput and 

response time respectively. This represent the optimal network 

performance and beyond 50 users starts degrading due to the heavy load 



that causes more congestion in the network. Also, this proposed algorithm 

has a better network performance when compared with other algorithms. 

In the hardware part the WLAN is designed with two APs controlled 

by a MikroTik RouterBoard 951. The load balancing process in this part is 

performed through controlling the transmission range of the APs. The 

results in terms of traffic volume and throughput show that the workload is 

distributed more evenly between both APs when reducing the transmission 

range of the overloaded AP, this leads to block the user who is out of its 

coverage area and associates it with the less load AP.   


