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On the Nash equilibrium in hybrid access network

based on unobservable scenario

Liu Jun, Yu Jing, Qi Jiaxing, Jin Shunfu
(School of Information Science and Engineering, Yanshan University, Qinhuangdao 066004 )
Abstract

In the Internet access system, cellular network is generally without charge and Wi-Fi network is free for specif-
ic users. Mobile users often alternatively use cellular network and Wi-Fi network , namely hybrid access network, to
access the Internet according to actual situation. In order to reasonably evaluate the system performance of the hy-
brid access network, a Markov queueing system with multiple server states is established in discrete-time domain
based on unobservable scenario. By using matrix-geometric solution method to solve the steady-state distribution of
the system model, the expression for the average response time of mobile users is given. According to a revenue-ex-
penditure structure, the expected income functions are constructed from the view of individuals and system, respec-
tively. Experiments with analysis and simulation are carried out to reveal the internal relationship between the Nash
equilibrium and socially optimal queueing sirategies. Furthermore, a charging policy is presented from the view
point of the whole system, and the benefits of the hybrid access network is maximized.

Key words: hybrid access network, Markov queueing system, variable server states, matrix-geometric solu-

tion, unobservable scenario, Nash equilibrium
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