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Abstract

Personal Communications Services
(PCS) refersto awide variety of wireless
access and personal mobility services
provided through a small terminal, with the
goal of enabling communications at any time,
at any place and in any form. Business
opportunities for such services are
tremendous, since every person (not just
every home) could be equipped so long as the
serviceisfairly inexpensive.

This project consists of four parts. The
first part studies alocation of GPRS radio
channels for voice traffic. The second part
investigates the forced hop mechanism for
CDPD services. The third part studies the
mobility effect in wireless PBX system. The
fourth part studies performance of the service
node approach in mobile prepaid services.
We describe these parts as follows.

General Packet Radio Service (GPRS)
provides users data connections with variable
data rates and high bandwidth efficiency. In
GPRS service, alocation of physical
channelsisflexible, i.e., multiple channels
can be alocated to a user. We propose four
resource allocation algorithms and develop
analytic and simulation modelsto evaluate
the performance for these these resource
allocation algorithmsin terms of acceptance

rate of both GPRS packet data and GSM
voice cals.

A Cellular Digital Packet Data (CDPD)
network provides wireless data
communication services to mobile users by
sharing unused RF channels with an AMPS
(Advanced Mabile Phone System) network
on anon-interfering basis. To prevent
interference on the voice activities, CDPD
makes forced hop to a channel stream when a
voice reguest is about to use the RF channel
occupied by the channel stream. The number
of forced hopsis affected by the voice
channel selection policy. We investigate the
impact on CDPD channel holding time for
various channel selection policies.

As the wireless technology advances,
wireless products are integrated with
enterprise  networking to offer cordless
terminal mobility. Most corporations have
deployed wireless PBXs at the departmental
level. However, the mobility management
mechanism that integrates these facilities at
corporation level may not be available. We
show how to modify the call model of the
private branch exchange (PBX) to
accommodate mobility management for an
enterprise network. Our design was
implemented on a commercial PBX product
caled Jupiter™. An anayticad model is
proposed to evaluate the performance of the
implemented system.

In the recent years, mobile prepad
service has become an important mobile
application with rapid growth of subscription
rate. The most widely deployed prepaid
solution today is the service node approach



that deducts and updates the prepaid credit
during a phone call. Implementation of the
service node approach may generate large
number of credit checks that significantly
degrades the performance of a service node.
We investigate how the number of credit
checks affects the workload of the service
node and the bad debt that a service provider
may bear. We propose an analytic model to
derive the optimal credit checking/updating
frequency for the service node approach.
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