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In recent years, mobile communication has evolved drastically, which 

is further accelerated by the increase in usage of smart phones and 

their applications. But the huge increasing in usage and demand on 

higher quality services poses a lot of challenges to the wireless 

networks. So, 3rd Generation Partnership Project (3GPP) has 

investigated the Long Term Evolution (LTE) to meet future demands 

through efficient resources utilization. Different types of service 

demand by subscribers of LTE network is continually on the increase 

and this necessitated the introduction of (Self Organizing/ self-

optimization) Network (SON) functionalities to minimize human-to-

system interaction. One of the most important optimization task is 

load balancing as it affects network operation right from planning 

through the lifespan of the network. A load balancing problem occurs 

when some cells have insufficient resources to satisfy the demands of 

users while their neighbor cells still have enough resources to 

accept new calls. Obviously, this problem adversely affects the 

performance of the network. The objective of load balancing is to 

ensure an equitable distribution load among cells or to relieve the 

traffic congestion from cells with the aim of improving the overall 

system capacity and network performance indices. 

This work proposed a different mobility load balancing (MLB) 

algorithms to help congested cells handle traffic dynamically by 

transferring load from overloaded cells to neighbors through 

adjusting handover parameters based on user Received Signal Strength 

(RSS). The first proposal enhanced blocking rate of the system to 

some extend but it might bring new overloaded cells. To overcome this 

challenge, current load status of the neighbor cells in the second 

proposal was taken into account by using soft computing -precisely 

fuzzy logic- to get an optimal trade-off between RSS and load values. 

Although this improved some performance aspects to some extent, but 

it failed in others because the traffic load and local user densities 

varied dynamically. So, third proposal overcame this challenge by 

improving two individual SON algorithms; load balancing with 

neighbors load estimation algorithm and enhanced the adaptive 

handover algorithm as means to reduce handover (HO) problems like 

handover number, handover block rate or ping-pong handovers that 

resulted from transferring load between two cells frequently. The 

simulation results for this proposal showed a significant decrement 

about 39.3% in new calls block rate and about 81.5% in handover block 

rate, but the ping-pong handover rate was still high about 169%. This 

problem was concerned with user's mobility. So, a mobility prediction 

technique was used in the fourth proposal which improved ping-pong 

handover rate in about 88.81%. Finally, system modeling and 

simulation was done by using MATLAB R2013a. 

 
 
 

Abstract 



 
 
 
 
 

 

   


