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Abstract. In this paper, we introduce an optimal channel assignment algorithm for two traffic classes: voice
and data, which maintains predefined upper bounds on the dropping probabilities of both handoff transaction
and handoff voice calls in cellular maobile networks. The proposed channel assignment scheme minimizes blocking
probability of both types of new calls subject to the hard constraint on dropping probabilities of handoff transaction
calls and handoff voice calls. The proposed channel assignment scheme can easily be extended to multi-classes
traffics.
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1 Introduction

There has been a rapid development in wireless cellular communications and the next generation of
the cellular networks are expected to eventually carry multimedia traffics- voice, data, images, video,
or combinations of them. Since the wireless spectrum remains as the prime limited resource in such
networks, therefore it is necessary to develop mechanisms that can can provide mechanisms that can
provide effective bandwidth management while satisfying the guality of service (QoS) for all types of
traffic. In order to use channels efficiently, the micro-cellular networks are introduced in which the service
area is partitioned into regions called cells. Each cell has a fixed server computer called base station
(BS) and is located at its center. A number of base stations are connected to a fixed computer called
mobile switching center (MSC) which also acts as a gateway of the mobile network to the existing wired-
line networks. The base stations are connected to the wired-line network and communicate with mobile
computers through wireless links and with mobile switching centers through wired-line links. A mobile
computer can have wireless communication with any other computer in the network, fixed or mabile,
only through the base station of its cell.

A simplified structure for next generation cellular systems consists of a set of mobile computers
and a set of fixed computers. Fixed computers are either fixed hosts or base stations. Fixed hosts are
information servers with associated databases and are connected to the existing wired line network. Fixed
computers communicate with each other through a fixed wired-line network and the mobile computers
communicate with other computers by employing wireless communication. In such a system, mobile users -
access the data bases located on the information servers by submitting transactions. These transactions
are submitted from mobile computers to base stations by using wireless connections and then sent to the
information servers via the existing wired network. During execution time of a transaction, user may be
participated to enter some data needed by the transaction. Since cost of a call setup is very expensive, it
is assumed that during data entry period the communication link is kept. During the execution timg of a
transaction, a mobile computer may move from one cell to another cell. When the mobile computer enters
a new cell, the base station of new cell should provide an idle channel to the mobile computer to continue
its communication. This process called handoff and must be transparent to the mobile user. If there is no
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