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STUDY ON MOBILE COMMUNICATIONS WITH A COMPLEX
UNDERLYING USER NETWORK"

TAM Waiman® LAU Chungming TSE Chikong

Department of Electronic and Information Engineering, Hong Kong Polytechnic University, Hong Kong, China

Abstract In the traditional study of mobile cellular systems, all users are assumed to have the same behaviour:
they have the same probability of making/receiving a call, and they will move around the network with identical
mobility. Moreover, the underlying user network is assumed to be fully connected, implying that all users know
each other and they will communicate with each other with the same probability. In a practical environment,
each user has a different list of acquaintances including relatives, friends and colleagues, with whom the user is
most likely to make contact, and the size of the list varies with individual users. In addition, different users will
acquire different levels of mobility, depending on various factors such as job or age. To evaluate the performance
of a mobile cellular system more realistically, we model the user network with a scale-free network in which the
number of acquaintances of a user follows a power-law distribution. Moreover, the mobile system is studied
under three user mobility distributions: zero mobility, identical mobility and power-law mobility. Finally, the
system performance indicators, such as the carried traffic and the blocking probabilities, are evaluated based
on computer simulations, which show that both the user network configuration and the mobility of users affect

the performance of the mobile system.

Keywords complex network, fully-connected network, scale-free network, mobile cellular system, blocking

probability, mobility
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