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Performance Analysis of a Cell-Cluster-Based Call Control
Procedure for Wireless ATM Networks

Young-Jong Cho ' - Sung-Soo Kim'

ABSTRACT

In this paper, an efficient call control procedure is presented for next generation wireless ATM networks and
its performance is mathematically analyzed using the open queueing network. This procedure is based on a new
scheme called as the cell clustering. When we use the cell clustering scheme, at the time that a mobile connection
is admitted to the network, a virtual cell is constructed by choosing a group of neighboring base stations to
which the call may probabilistically hand over and by assigning to the call a collection of virtual paths between
the base stations. Within a microcell/picocell environment, it is seen that the ccll clustering can support
effectively a very high rate of handovers, provides very high system capacity, and guarantees a high degree of
frequency reuse over the same geographical region without requiring the intervention of the network call control
processor each time a handover occurs. But since mobiles, once admitted, are free to roam within the virtual cell,
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overload condition occurs in which the number of calls to be handled by one base station to exceed that cell

site’s capacity of radio channel. When an overload condition happens, the quality of service is abruptly

degraded. We refer to this as the overload state and in order to quantify the degree of degradation we define two

metrics, the probability of overload and the normalized average time spent in the overload state. By using the

open network qucucing model, we derive closed form expressions for the maximum number of calls that can be

admitled into the virtual ccll such that the two defined metrics arc used as the acceptance criteria for call ad-

mission control.
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