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Adaptive Uniform Fractional Channel
Algorithms

H. Beigy and M. R. Meybodi

Abstract-Dropping probability of handoff calls and
blocking probability of new calls are two important QoS
measures for cellular networks. Since the dropping
probability of handoff calls is more important, call admission
policies are used to maintain the upper bound of dropping
probability of handoff calls. The fractional guard channel
policy (FG) is a general call admission policy and includes
most prioritized channel allocation schemes such as guard
channel (GC), limited fractional guard channel (LFG), and
uniform fractional channel policy (UFC) policies. Since the
input traffic is not a stationary process and its parameters are
unknown a priori, the optimal value of UFC parameter is not
known in advance and possibly varies as traffic conditions
change. In thi~ paper, we propose two adaptive algorithms
based on learning automata for finding the optimal value of
UFC parameter. To evaluate the proposed algorithms, the
computer simulations are conducted. The simulation results
show that for some range of input traffic, the performance of
the proposed algorithms is close to the performance of the
uniform fractional channel policy which knows the traffic
parameters a priori.

Index Terms-Cellular mobile networks, guard channel
policy, uniform fractional channel policy, learning automata,
adaptive uniform fractional guard channel

I. INTRODUCTION

IN RECENTyears, there has been a rapid growth in the
number of mobile communication networks users.

However, the bandwidth allocated to the mobile
communication networks is very limited [1]. This limitation
means that the frequency channels, or simply channels,
have to be reused as much as possible in order to support a
numerous number of simultaneous calls that may arise in
any typical mobile communication network. Thus, the
efficient management and sharing of channels among
numerous users become an important issue. In order to
reuse channels, micro cellular networks are introduced. In
these networks, the geographical area covered by the
network is divided into smaller regions, which are called
cells. Each cell has a base station, located at its center,
which is used to serve the users located at that cell. In order
to enable a mobile user to communicate with other user(s),
a connection usually must be established between the users.
When a mobile user needs a connection, sends his/her
request to the base station of the cell residing it. Then, the
base station determines whether it can meet the requested
quality of service (QoS) requirements and, if possible,
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allocates a channel to the incoming call and establishes
a connection.

When a call gets a channel, it will keep the channel until
its completion, or until the mobile user moves out of the
cell, in which case the used channel will be released. When
the mobile user moves into a new cell while its call is
ongoing, a new channel needs to be acquired in the new
cell for further communication. This process is called
handoffand must be transparent to the mobile user. During
the handoff, if there is no channel available in the new cell
for the ongoing call, it is forced to terminate (dropped)
before its completion. The disconnection in the middle of a
call is highly undesirable and one of the goals of the
network designer is to keep such disconnections as low
as possible

Introduction of micro cellular networks leads to efficient
use of channels but increases expected rate of handovers
per call. As a consequence, some network performance
parameters, such as blocking probability of new calls ( Bn )
and dropping probability of handoff calls (Bh), are
affected. These two parameters are interdependent. For
example, accepting more handoff calls increases the
blocking probability of new calls and vice versa. As a
result, there is a trade-off between these two performance
parameters. In order to keep these performance parameters
at a reasonable level, call admission policies are used. The
call admission policy plays a very important role in the
cellular networks because it directly controls Bn and Bh'
Call admission policies control Bn and Bh by putting
some restrictions on the channel allocation to calls. Since
the dropping probability of handoff calls is more important
than the blocking probability of new calls, call admission
policies usually give the higher priority to handoff calls.
This priority is implemented through allocation of more
resources (channels) to handoff calls.

A general call admission policy, which is called
fractional guard channel policy (FG), accepts new calls
with a certain probability that depends on the current
channel occupancy and accepts handoff calls as long as
channels are available [2]. Suppose that the given cell has
.C full duplex channels. The FG policy uses a vector
n = [1to,...,1tc-d to accept the new calls, where 0::;;1tk ::;;1
(for k = O,oo.,C-1). This policy accepts new calls with
probability 1tk when k (for k = 0,...,C -1) channelsare
busy. Depending on n, we may have different call
admission policies and some of which are reviewed below.

A restricted version of FG is called guard channel policy
(GC) [3]. The guard channel policy reserves a subset of
channels allocated to a cell, called guard channels, for
handoff calls (say C - T channels). Whenever the channel
occupancy exceeds a certain threshold T, the guard
channel policy rejects new calls until the channel

1682-0053/04$10 Cl2004 ID




