IDEAGROUPPUBLISHING

701 E. Chocolate Avenue, Hershey PA 17033-1240, USA ITB8676
Tel: 717/533-8845; Fax 717/533-8661; URL-http://www.idea-group.com

Chapter V

Wirdess Parsonal and
| ocal Area Networ ks

Thomas G. Zimmerman
IBM Almaden Research Center, USA

ABSTRACT

Wireless communication is a technical and business revolution. Mobile
phonesarea common sitein most citiesaround the world. Wirel ess per sonal
andlocal areanetworksprovidedigital connegtivityamong mobilecomputing
devices, including desktop, laptops and-personal digital assistants (PDA).
Thischapter focusesonthe competingstandar dsthat arevying for dominance
in the booming wirelessmarket. To prepare the reader, a broad review of
wireless technology isprovided. The various organizations that support the
competition standards are outlined. The chapter concludes with some
predictions, anticipating the outcomes of a very volatile marketplace.

INTRODUCTION

WirelessPersonal AreaNetwork (WPAN) refersto short-rangewireless
communication, typically lessthan 10 meters. Thissmall areacorrespondstoa
person’ simmediateenvironment, their personal operating space. Any devicethat
physicaly interactswithapersonwill typically bewithinthisarea. Thisincludes
devicesworn, carried by, or incloseproximity toaperson.
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WirelessLocal AreaNetwork (WLAN) refersto modest-range wireless
communication, typicaly lessthan 300 meters. Thisareacorrespondstoanoffice,
home, small building, or factory floor. Thedevicescanbestationary or mobile, for
information process ng, monitoring, or entertainment.

Inthischapter wewill first familiarizeoursel veswiththetermsandconcepts
of wirelesstechnol ogy. Sincenetworksimply inter-devicecommunication, wewill
spend most of thechapter discussing wirelessstandardsandinteroperability, the
ability of devicestotalktoeachother. Deviceinteroperability isadauntingyet
necessary task tomakedevi cesand applicationsuseful, convenient, and ubiquitous.
Wewill survey someof theindustry associ ationsand standard groupsthat dothis
difficult work. Finally wewill make some predictionsof which standardswill
dominatethemarketplace.

BACKGROUND

Informationistransmitted onamedium. Thepropertiesof variousmediafor
wirelesscommunicationaresummearizedinTablel.

Weshdll briefly reviewthedevel opment of wirelessnetworksonthesemedia

Zimmerman (1996) and Gershenfel d usethehumanbody asa“ wetwire” to
senddatathroughthebody, creatingaWPAN witha2 meter range. A modul ating
electricfieldinducesasmall currentinthehumanbody, representing data. The
body, however, alsoactsasashield. Placingahand onthetransmitter blocksany
electricfieldfromleavingthedevice.

Richley and Butcher (1995) demonstrateaWPAN usingmagneticfields. A
magneticfiel disunimpeded by thehuman body and can achieveabmetersrange.
However, theantennastoachievethisrangearelargeinsize.

Table 1. Wireless Communication Media

Medium | Range | Data Advantages Problems Application
(m) (kbps)

Electric |2 20 Low cost Blocked by | ID badges
International conductors

Magnetic | 6 200 Low cost Antenna Control
International size M essaging

Optical 30 1,000 Very low. cost Directiona | Control

InfraRed International Power IRDA

RF 30 100 Low cost Regulations | Control

UHF Good range Messaging

RF 400 11,000+ | International Cost Networking

ISM High datarate | Power
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