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1. Extended Abstract 

 
With the significant data explosion, the demand of broadband wireless communication networks, especially the need of 

wireless broadband service coverage and the wireless access quality, energy consumption of information and communication 

technology (ICT) has exponentially increased in recent years. However, the growing complexity of network caused many 

mobility management problems. This paper introduced a new self-optimizing handover algorithm, which aim at improving 

system energy efficiency and Ping-pong handover ratio. This proposed algorithm dynamically selects two handover control 

parameters: Time-to-Trigger (TTT) and Hysteresis Margin (HM) based on the current network energy efficiency states (ERG 

(Energy Reduction Gain)) and Signal to Interference plus Noise Ratio (SINR) . 

ERG can be defined as the gap between two different systems on energy consumption in percentages, which is derived by 

ECR (Energy Consumption Ratio) values of two different systems [1]. ECR is defined as the ratio of system radio head 

power over the system throughput. As handover happens in a moving system, we can regard different time slots as different 

system states. Assuming the whole simulation process compromising N time slots as N different systems, the energy variation 

of different time slots can be obtained, for example, the energy consumption difference of time slots 1~2 can be expressed 

as                 , as shown below: 

 
               

                                     

                

 

 

(1). 

The core mechanism of the proposed algorithm can be described as follows: two threshold parameters can be obtained 

(System ERG and system average SINR performance)  through the sample of power consumption and SINR performance in 

each time slot. During each time slot, the network feedback the conditions of ERG and Ping-pong handover ratio to compare 

with the two threshold parameters. After comparison, the system will decide the optimization directions of the next time slot 

(increase or decrease TTT and HM) to yield a better system performance.   

Simulation under a two-tier (Macro-Femto) network scenario is taken, the results in Figure 1. and Figure 2. clearly show the 

improvements in handover ping-pong ratio and system energy efficiency, respectively. 

 

Figure 1. Handover Ping-pong ratio optimization over 200 TTI.    Figure 2. System energy efficiency optimization. 
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