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INTRODUCTION

Although Wireless Local Aea Netwoks (WLANs) and Wieless ATM(WATM) both
provide Wideband Wieless Local Access (WWLA), theae differences and simildres
among the two. WLAN is a materrtechnology with available pducts and méet,
WATM is an evolving technology that has not yet tested th&ehalWWATM is peceived

to be a sefice piovided by the opating companyWLANs are considezd as poducts
sold by the manufactar. WLANs provide an access to legacy LAN applications.
WATM is expected to mvide end-to-end ATMconnectivity and Quality of Seice
(QoS) in the wieless channel.nlthis papemwe addess these issues in floer detail and
provide an overview of the global WWLA activities.

We ae emeging at the beginning of a new and exciting &r the wideband wieless
local access (WWLA) industr After a decade of selfenlization forthis industy,
WLAN and interLAN bridges ae finding theirway into the health car manufactung,
finance, and educational nkats. Accoding to the Janugrl1997 Fost & Sullivan’s
repot on the Noth Ameiican Wireless Office ldrdware maket, the total 1996ewvenue
for wireless offices was $390 million of which $218 million wasnirWLANs. The
IEEE 802.11 standdrfor WLANS is emeging as a mater standad presenting a well
defined technology that is being adopted by the manufastand accepted by the user
Chipsets have been developed adeoay to the EEE 802.11 standdy making softwag
creativity easierdr developing new applications tovas expanding the miest. ETSIs
RES-10 goup has defined anothaltemative technology, HPERLAN I, which pimarily
has a focus towds ad-hoc netw&ing applications and supgsrhigherdata ates. Mre
recently, eseach aound wikeless ATMhas soad like an epidemic, engaging nuimies
companies in examining the suitability of yet anothléemative standat technology for
WWLA.
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The successful emgence of the méaet for WLANs opeating in the unlicensedSM
bands has undéred the need foadditional unlicensed bands. The continual demand of
the WWLA industy for additional unlicensed bands in useful spawiy initiated by
WINForum, has esulted in thealease of a 20 Mz unlicensed band aund 1.9GHz for
asynchonous andsochionous applications in 1994 and 30H¥ of unlicensed bands
eatier this yearat 5GHz referred to as the U-NIbands (fomedy SUFERNet). On the
other hand, the pan-Eopean thid geneation cellularsevice (UMTS) is consideng
connectionless packet switched netk#ons class beaer sewvices. Underthe reseach
am ACTS, the MEDIAN, WAND, SAMBA, and AWACS pojects ae addessing
WWLA sewices. The Japaneseeagngaged in developing thewn WWLA technology
and at the same time seakdapanese companies dnvolved in developing WLAN
products for the US market.
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(c)
Figure 1 : WLAN connection to the backbone.

Wireless access cannot be discussed without coimgjdesues elated to the backbone.
There ae fouroptions to intetonnect the two aiinterfaces, WLAN and WATMto the
two wired backbones, legacy LANs and evolving ATiétwoiks, namely WLAN-LAN,
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WATM-ATM, WLAN-ATM, and WATMLAN. Figure 1 shows the ptocol stack
needed fothe respective implementation of these iot@rnection techniques. Thesfir
option shown in Figwr 1.a is addissed by theHEE 802.11 community. The oth&vo
options ae considezd in the WATMcommunity. The second amgach, shown in Figer

1.b, has mar ovehead, is expensive, and less scalable. At this stage this technique is
consideed only as an intan solution formigration and poof of concept [AYA96]. The
fourth option WATM-LAN is not considezd because a WATMIr interface assumes

that the backbone networmploys ATM svitches. Thegfore, we ae left with two
options WATMATM and WLAN-LAN which we will eferto as WATMand WLAN in

the rest of this paper.

SERVICE SCENARIOS

The success of WLANs 0WATM depends on the availability of the cesponding
backbone wied infrastucture and the evolution of the softveampplications. The
backbone wied netwok consists of long-haul and local backbones. Today, it is
commonly assumed that the fudutong-haul backbone netwsr will employ ATM
transpot and ATM will also be the backbone of the ftthirgeneation wireless
telecommunication netwks. However thee is an on going battle between the
connection based ATMocal backbones veus contention based local legacy LAN
backbones. Whethehe backbone netwkrof the futue uses ATMonly for long-haul
and the legacy wad LAN technologies folocal access owhetherwe will have an end-
to-end wied ATM netwok will be a majordeciding factoion the success oVLANs or
WATM. The battle between ATMNd Gigabit Etheret forwired local access is not yet
resolved [MCG96] and an unbiasedeautiction of the diection of this eligious waris
extremely challenging and beyond the scope of this paper.

Sevwice scenaos forthe futue WWLA can be categmed into pivate local netwdts in
workplaces, univesal access point in homes, and nomadic access in public places
[GIL96]. The existing WWLA mdeet is almost exclusively fothe wireless office
equipment using TAORP based applications ovealNLANs. The WLAN technology
provides wieless access to the legacy LANs which supf@P/IP applications with
minimal ovehead. ATMin geneal has been shown to be inefficient in supipgrliegacy
TCP/IP applications [LP96, BER96]. The ATMIocal backbone is expected to be suited
for the futue multi-media applications supporg vaiety of traffic categoies with a
negotiable quality of seice (QoS). Using BVPfor the TCRIP applications the legacy
LAN local backbone can suppoiquality of sevice for multi-media applications
[LAM 97]. Potential wireless applications in home include unsadwideband access for

a vaiety of sewvices such as cdless telephonyntemet access, and flexible positioning

of audio systems. The WLAN technology can supptithese applications but WATM
could be moe suitable forcordless telephone applications that may gategemost of the
in-home wieless taffic. Nomadic public access again depends on the availability of the
backbone netwér If the ATM netwoks ae available in most public places, it may
appeato be easieto provide taffic policing and chaing mechanisms using WATMIf
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legacy wied LAN backbones aravailable, WLAN technology can alsmpide chaging
mechanisms but it is rather challenging to enforce traffic policing.

MARKET AND PRODUCTS

One of the most challenging issues facing the WLAN inglustexpanding the mket.
Those involved in aditional WLAN industy promote pivately owned WLAN
applications, such as a campusanetwdks - a maket for PCMCIA cards and access
points in lage quantities. The mervisionay “serice poviders” are eageito promote
nomadic WWLA applications in public places, such apais, to geneaate a new soge
of income though sevice chages. Today only WLAN mducts exist in the mket and
WATM services are expected to appear in the market only by the turn of the century.

In the past, the WLAN industihad a difficult time in pedicting the development of the
market. h 1990 the fist geneation WLAN products appead in the mdeet. These
products, consuming aund 20W (not suitable folaptops), wee considezd as an
altemative that would avoid the expensive anoublesome installation anelocation
costs of the coaxial cabled LANs. Undee assumption th&¥LANs would captue 10-
15% of the coaxial cabled LAN niget, ealy market predictions forWLANs were
around $0.5-2 billion forthe mid 1990’s. Bwever by the time WLAN poducts
appeaed in the mdet, less toublesome twisted pawiring technology, similarto
existing telephone wimg, had aleady eplaced the coaxial cabled LAN technology, so
that the first generation WLANSs did not meet the market predictions.

The second genation WLAN industy evolved in two diections. One gup developed
PCMCIA card WLANS for laptops to addarss the need fdocal mobility and its elated
applications. The otheroup added dectional antennas to thedirgeneation shoe-box
type WLAN products and méeted them as intdtAN bridges foroutdoorapplications
[PAH95a, FAH95b, FAH85].  The existing WLAN mducts available on GMCIA
cards ae eitherdirect sequence spad spectrm (DSSS) or fequency hoping spad
spectum (FHSS) opeating in SM bands. The diffusedRl technology is used for
nomadic access in sher distances foapplications such as access legtops to pnters
or in specific aeas within the hospitals, such asliology depaments, whez using adio
signal is not encoaged. h addition to sprad spectrm technology, othetechnologies
such as dect beam R (DBIR) and taditional adio ae used forinter-LAN bridge
applications. As we mentioned in the oduction the maet size forthese poducts is
around two to three hundred million dollars.

The WLAN maket curently aims at foucategoies of applications [WOZ96]: healthear
industry, factowy floors, banking indusy;, and educational institutionsn the healthcar
market, in addition to &ditional equipment such as laptops, notebooks, and hand-held
terminals, special weless sesices such as elecmic themometerand blood pessue
monitoring devices a expected to be involved in wless local communications. These
devices a used to mvide mobile access to clinical and phaceutical data bases for
the physician as well as enteg pesonal health data.nImanufactung floors and the
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