
Analysis, Design, and Implementation of Handover Priority Schemes in 
Wireless Networks 
 
Handover is the process of transferring a mobile user from one channel or base station to 
another. The change could mean a time slot, a frequency channel, or a code change for 
TDMA, FDMA, and CDMA networks, respectively. As wireless networks step into the 
new millennium they are faced with ever increasing demand for more diverse services 
and higher data rates. To satisfy these demands, next generation wireless networks will 
include not only cellular networks, but also broadband access networks, satellite 
networks, indoor wireless networks, etc. Fast lossless handover between different 
networks or within the same network is one of the greatest challenges facing future 
wireless networks. To improve the handover performance in wireless networks, various 
methods have been devised to prioritize handover calls over new calls. For example, in 
the guard channel scheme, a fixed amount of bandwidth is exclusively reserved for 
handover calls; hence, improving the probability that a handover call is successful. In 
priority queuing, the handover calls in the queue are prioritized based on the remaining 
time in the cells’ overlapping regions; hence, again increasing the probability that a 
handover call is successful. In our research, we investigate analysis, design and 
implementation of handover priority schemes. More specifically, our accomplishments 
include: 

• Developing an analytical framework for evaluation of handover performance in 
1st generation (1G) and 2nd generation (2G) networks when dynamic priority 
queuing of handover calls is used.   

• Investigation and comparison of the handover performance of existing handover 
priority schemes; more specifically, dynamic priority queuing (DPQ) and  guard 
channel methods are compared.  

• Quantifying the impact of lognormal and mixed lognormal channel holding time 
distributions, which are the best fit to the field measurements of channel holding 
time, on the handover performance.  

• Development of a novel system design for indoor wireless networks that use 
Heating, Ventilation, and Air Conditioning (HVAC) ducts as communication 
channels.  

• To avoid the drastic drop in data rate when a handover occurs from high data rate 
networks to low data rate networks, antennas connected via gas pipes are 
considered for relaying the handover requests back to the high data rate network. 
This approach may provide an excellent solution to the vertical handover problem 
for today wireless data networks, because it is simple and it is cost effective. 

Our studies indicate that: 
• The framework for DPQ is very general, can cope with different priority schemes, 

and it can quantify the handover performance in a very short time (i.e., seconds). 
• For the lognormal and mixed lognormal channel holding time distributions, the 

analytical results obtained under the assumption that the channel holding time 
follows an exponential distribution provide reasonable accuracy. This interesting 
and counterintuitive result is shown to apply in most practical scenarios of 
interest. 



• Using gas pipes to extend Wireless LANs coverage may provide an excellent 
solution to the vertical handover problem for today wireless data networks, 
because it is simple and it is cost effective. 

 

Gas pipe
(underground)

f2

Antenna 1
Antenna n

MU

f1

2d

R

WLAN-BS 2
WLAN-BS 1

r

R

Virtual Cell
Radius: d

Antenna 2

f1 f

Cell 1 Cell 2 

MSC 

Cell 4 
Cell 3 

PSTN 

Fig. 1: Handover process in cellular networks. 

Fig. 2.: Increasing WLAN coverage via gas pipes. 
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