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Abstract

The present work investigates problems related to mobility of broadband users in a Wireless Local
Area Network (WLAN), such as the MEDIAN environment [1]. One of the MEDIAN project main
objectives is the implementation of a high speed wireless customer premises local area network for
multimedia applications. The purpose of the present analysis is to investigate the intrinsic limitation
introduced by mobility when high bit rate users compete among each other and with low bit rate users
in sharing the same physical channel resource. Resource allocation management is analysed at the
Medium Access Control (MAC) layer. A Time Division Duplex — Time Division Multiple Access —
Orthogonal Frequency Division Multiplexing (TDD-TDMA-OFDM) access method is adopted in the
model, in accordance to the MEDIAN MAC architecture. A novel resource allocation protocol
referred to as PAMA (Priority Assignment Multiple Access) [2], which provides a different slot
assignment o different types of services, is analysed. PAMA also allows a different priority to be
dynamically obtained by the users according to the evolution of packet generation, and resulting in a
larger number of slots assigned to high bit rate users. The users are allowed to make handover between
cells, using a novel handover mechanism which takes advantage of the OFDM modulation scheme.
Results obtained by simulation of the system for fixed and mobile users show that, surprinsingly, the
introduction of mobility does not necessarily introduce a worsening of overall performance.

Introduction

The present work investigates the problem of dynamic resource allocation in a system in which
broadband users compete among each other and with narrowband users in sharing the same physical
channel resource. The system under study is based on the MEDIAN Wireless Local Area Network
(WLAN) architecture [1] which adopts a Time Division Duplex — Time Division Multiple Access —
Orthogonal Frequency Division Multiplexing (TDD-TDMA-OFDM) access method at the Medium
Access Control (MAC) layer. The proposed model represents an extension of the MEDIAN
architecture to include mobility; Thus it includes a proposal for the handover in order to control
resource assignment when users move within a cluster, from one cell to the other. The proposed
handover mechanism takes advantage of the OFDM-based modulation scheme.

The paper is organized as follows. In section 1, the resource allocation protocol, named PAMA [2] is
described. In section 2, the handover procedure proposed is illustrated. Section 3 contains the results
of simulation experiments of the proposed system obtained with video users (characterized by a bit
rate of 3 Mbits/s) and with video+speech (GSM-like) users. Variations obtained as a function of the
degree of mobility (represented by the probability of making handover) are also presented. Finally,
section 4 contains the conclusions.
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