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WLAN Trends

Public WLAN hotspots In-StatMDR estimates that the number of WLAN hotspots worldwide
increased from 2,000 to 12,000 in 2002, but it is still not clear if WLAN hotspots will become a
proftable mass marketsewice o ifthey ar a passing fad

Positives:

« Continuing expansion of T-Mobile's network in the USA;

« Launch of the nationwide Cometa network in the USA backed by AT&T, IBM, Intel, Apax and 3i;

« Telia's continued commitment to its HomeRun sewice after 2 years of commercid operation.
Negatives:

« Disappointing subscriber and revenue figures, particularly in Korea, which has more public hotspots
than any other country and veryhigh fied broadband penetration;

« The fact that many hot spot operator-backed networks appear to be stuck at the large trial stage
(~100 hot spots);

« Slow take off of WLAN in the corporate market (which would create demand for hot spots in places
frequented by business travellers).

By the end of 2003 we should have a much clearer idea where this business is going. Airports, hotels
and exhibition/conference centres are the most promising hotspot locations for operators because
business users typically have idle time in these places.

Enterprise WLAN Perhaps the most convenient way of networking laptops and PDAs so ultimately
likely to be widely used in enterprises. Corporate IT expenditure is however, stuck in a cyclical
downturn and most IT managers place WLAN deployment a long way down thefr list of priorities.
about WLAN security and rapidly evolving standards.
Growth in 2002 was modest. Expect continuing but undramatic growth in 2003 with demand largely
concentrated in a few vertical markets such as education, healthcare, retail and manufacturing.

Home WLAN The growth in home networking is closely correlated with the growth for in residential
broadband connections, suggesting that the desire to share a high speed Intemet connection among
several PCs is the primary reason for homeowners to install a LAN. As a home networking technology,
WLAN now competes with phone and powerline networks but it has the twin advantages of a good
head start (resutting in established standards and low manufacturing costs) and the highest degree of
flexibility. Synergy Research Group estimate that sales of home WLAN equipment grew by around 70%
in 2002. The number of residential broadband connections in Europe should grow by at least this
amount in 2003, so it looks like being another good year for home WLAN suppliers.

End user devices The key metric in end user devices is the proportion of laptops and PDAS that are
WLAN-enabled. Gartner Dataquest estimates that around 10% of all mobile PCs shipped with WLAN
in 2001 and that this figure wil increase to 31% in 2004. This growth will be supported by the launch
of Intel's Centrino range of mobile processors, which offer enhanced WLAN support. However,
separate WLAN adapters for laptops are also shipping in large numbers, leading Gartner Dataquest to
estimates that almost 50% of the professional mobile PC base will be WLAN-equipped by the end of
2003. Dell's launch of a $199 handheld with a colour screen running Microsoft's PocketPC operating
system at the end of 2002 signals a major shake up in the PDA market in 2003. Steep price cuts will
undoubtedly lead to much higher sales. Battery consumption remains the major problem for WLAN in
PDASs but new low power chipsets should lead to significant improvements in this area.

The WLAN equipment market is crowded and in the longer term a shake-out is inevitable.
Nevertheless, in 2003 it seems more likely that an excessive number of players will transiate into lower
prices.

North America WLAN originated in North America and, as the chart shows, the majority of WLAN
here. It therefore comes as no surprise that the
technology has been adopted faster in North America than in the rest of the world. Gartner Dataquest
estimate that 63% of WLAN product shipments in 2002 were to North America, but in the next 5 years
growth they expect growth to be faster in other regions so that by 2007 North America will account for
40% of global shipments while EMEA (Europe, Middle East, Africa) and Asia Pacificwill each account
for closeto30%.

Europe European technology companies have traditionally been strong in radio design but European
companies have tended to see wireless local area networks as an extension wireless wide area
networks (GSM, GPRS, 3G). Thus Europe’s HiperLAN2 5 GHz standard was designed to be
integrated with 3G networks and Bluetooth was designed to be integrated with mobile handsets. From
an end user perspedtive, the European WLAN market currently lags behind the North American
market by some 12-18 months. This is partly due to the fact that broadband penetration in homes and
small businesses is significantly lower in Europe.

Asia Pacific Japan and South Korea have long had a reputation for early adoption of new technology.
Japan leads the world in the adoption of cellular mobile data services while South Korea has the
highest residential broadband penetration of any country. Several major telecoms players in these
countiies (including DoCoMo and NTT Com in Japan, Korea Telecom and Hanaro in Korea)
announced large scale public hotspot deployments in early 2002 but so far the take up has been
disappointing. South Korea and Taiwan are aiso home to a large number of low costmanufacturers of
WLAN equipment. Tawanese fims such as Linksys and D-Link have played a major part in driving
down prices in the last 2 years, thereby expandngthe market for WLAN.

Recent Newsflow

January 2003 Intel announces its new Centrino mobile computing brand which features new mobile

processors, WLAN networking capability and extended battery life. The first products

will ship in mid-2003.

December 2002 AT&T, Intel, IBM, Apax Partners and 3i announced the creation of Cometa Networks
to provide wholesale WLAN Intemet access throughout the US. Allied Business
Intelligence estimates that 2002 WLAN chipset shipments will be 23-25m versus
7.9m in 2001 and predicts that annual shipments will reach 147.5m by 2007. Buffalo
Technology ships the first draft standard 802.11g products.

November Intel Capital announces that it will invest $150m in WLAN companies over the next
two and half years to boost demand for its new Centrino mobile processor with
WLAN capabilty.

October The Wi-Fi Allance announces WPAas interim fix for securty problamswith WEP.

September Gartner Dataquest revises its WLAN forecasts upwards. WLAN shipments in 2002

are predicted to be 15.5m (up from 9m in 2001) and corresponding revenue is
forecast at $2.8bn (up from $1.7bn in 2001).

August The T-Mobile HotSpot service is officially launched. It is available in 1200 US
branches of Stabudkswith further 800 completed by year end.

July Bil Gates announces that Microsoft will launch a range of WLAN broadband
networking products.

June Proxim announces that it will acquire ORINOCO produdt Ine from Agere for
surprisingly low figure of $65m cash

May Proxim becomes the first company to obtain regulatory approval to sell 802.11a
praduds in Europe.

April BT announces that it will launch a network of hotspots in the UK pending regulatory
approval. It intends to have 400 sites within a year and 4000 sites within 3 years.

March -

February FCC approves limited use of Ultra Wideband (UWB) devices in the USA.

January Boingo, a US-based WISP is launched by Sky Dayton, founder of Earthlink, and

rapidly gans ahighmediaprofile.

Example Company Descriptions

Airwave* www.airwave.com (USA) Management & QoS

Start-up that develops wireless network management software solutions to enable IT organizations to
manage large WLANSs efficiently from a central console. Features include access point configuration
and reague access point detection. Founded August 2000.

bluesocket & com (USA) & Seaurity

Start-up which was first to market with a dedicated WLAN Gateway. Current products provide AAA
services, Web page redirection, VPN-based encryption, Session Mobilty and translation of network
settings. Primary focus is enterprise sector. Strong in education market. Strategic investment partners
include Intel. Founded 1999.

BOINGO,

WIRELESS

www.boingo.com (USA) Virtual WISPs

High profile virtual WISP which recruits and manages customers but does not operate any hotspots of
its own. Instead Boingo makes revenue sharing deals with other hotspot operators. Network of over
800 hotspots in early 2003, most of which are in the US. Network partners include Airpath Wireless,
NetNearU and Waypart. Strategic investors ndude Sprint PCS.

. caoital ’
BrainHeart www brainheart.com (Sweden) VCs
BrainHeart Capital is a Stockholm-based industrial venture capital fim. The fund was founded in 2000
and is one of the largest in Europe dedicated to investments in the wireless sector. \nvmtments are
made primarily within five segments that we believe will have the most i n the

wwwjoltage.com (USA) Virtual WISPs
Joltage Networks enables the creation of high-speed wireless Intemet hotspots. Joltage Hotspots are
revenue-generating locations owned by independent hotspot providers, or "micro-ISPs”. For hotspot
deployment, Joltage provides a simple-t software
integrates with a comprehensive suite of back-end senvices. Subscribers benefit from Joltage's
simple set-up process, which does not require any software to be downloaded to the subscriber's
machine.

@ www.linksys.com (USA/Taiwan)Home Access Points

Linksys was founded in 1988. Over the past 14 years, Linksys has become the leader in sales of
wireless, routers, network cards and USB adapters to the home and small business user through
retail and channels Through distribution partners has product placements in more than
8,400 retail stores in the US and 1,100 intemationally and through more than 1,000 VARs and
distribution partners, we can quickly disseminate more than 150 different products tailored to meet
any spedific connectivity requirement.

MelLTY
E RI

www.mobilitynetworks.com (USA) WLAN-Mobile Integration

Founded in 1999, Mobility Networks has developed technology to enable the integration of WLAN
hotspot networks with wide area mobile networks. The company is privately held, has over 30
employees and s based in San Jcse, California.

9
NOMADIX

Nomadix develops mobility software technology, enhancing security. In Nomadix-enabled networks,
users receive secure, high-speed data services at their offices, on the road, in their homes-virtually
anywhere they go. Nomadix sells and supports its products globally through OEM partnerships and
Systems Integrators. Investors include Intel, Spinner Asset Smart
b

www.nomadix.com (USA) Controllers/Gateways (public)

coming years; industrial wireless applications, virtual operators (MVNOSs), wireless Intemet service
providers (WISPs), mobile and vertical

BroadreachiNetworks www.broadreachnet.com (UK) htegrated WISPs

Existing operator of Intemet cafes in chains such as Costa Coffee, Coffee Republic and LA Fitness
centres. Has recently closed venture funding to expand footprint and add WLAN at more popular sites.
Strategic investment partners include BT.

87 perzone

BT Openzone is a BT Retail service providing public access, wireless Intemet connection. UK
coverage in various locations including Hilton hotels, Roadchef restaurants and Travel Inn.

www.bt.com/openzone/ (UK) Mobile and Fixed Line Operators

C1sco SYSTEMS.
www.cisco.com (USA) Enterprise WLAN infrastructure

(Nasdag: CSCO) Cisco Systems, Inc. is the worldwide leader in networking for the Intemet. Cisco's

Intemet Protocol-based (IP) networking solutions are the foundation of the Intenet and most corporate,

education, and government networks around the world. Cisco provides the broadest line of solutions
for transporting data, voice and video within buildings, across campuses, or around the world.

www.dlink.com (USA/Taiwan) Home Access Points

ink 15 a world leading supplier of data network equipment. The Company designs, manufactures,
and markets adapters, hubs, switches, routers and NICs, the bulk of hardware that let computer users
share resources and communicate over a local area network (LAN). In addition, D-Link also makes
modems, Intemet servers and remote routers equipment that enables individuals and offices to link up
to the wide area network (WAN) and to the Internet. D-Link employs over 1,500 people in Taiwan and
has R&D centers in Taiwan, USA, China and India; manufacturing facities in Taiwan, China, and
India;
www.servicefadory.se (Sweden) AAA

Private company, offers complete systems for production of Internet services - systems
i- that develop the operator's services and profitability. Investors include Brainhart Capital

and Telia. Recently signed agreement with Megabeam.

- www.firstpartner.net (UK) Consultancies
FirstPartner gement Consuttancy. Focused on the mobile data industry, providing Sales &
Marketing, Corporate Development and Project Management Expertise. Clients include Vodafone,

Sybase, RWS and many more. Based in UK, with consultants present in Germany, France and Nordic
Region.

www.funk.com (USA) AAA

by Paul Funk in 1982. The company entered the network software arena in 1992 with Proxy
remote control software, and has been producing awardwinning network titles ever since. Funk
Software develops Odyssey™, an end-to-end 802.1x security solution, Steel-Belted Radius®, the
market-leading RADIUS/AAA server, and Proxy™ remote control software, which is installed on
millions of desktops around the world. Funk Software's customers include corporations, carriers, and
ISPs.
www.gric.com (USA) Roaming Services
GRIC

ive <uMunications, Inc. is a leading provider of Intemet-based mobile office communications
services for mobile professionals. The GRIC MobileOffice™ service provides mobile and remote
business people with an easy-to-use software client that allows them to securely connect to the
Intemet and their corporate networks from thousands of cities in more than 150 countries through dial-
up, ISDN, andbroacband wireless access ponts.

www.ipass.com (USA) Roaming Services

iP8SS o ahjes secure access via wireless and wireline broadband, ISDN, dial-up and other access
technologies. The iPass network spans the globe and provides truly redundant access in major

markets, and includes the industry’s first secure Wi-Fi and wireline Global Broadband Roaming service.

iPass indludes, among its enterprise and service provider customers, some of the most well-known
corporate brands and "Global 1000" companies. iPass was founded in 1996 and named one of the
"Top 100 Emerging Companies to Watch in 2002 by Computerworld magazine. iPass is
headquartered in Redwood Shores, Calif., and employs people throughout North America, Europe and
AsiaPacffic.
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passOne www.pass-one.com (Luxembourg) Trade Assns & Standards
Pass-One is the main body responsible for promating the WISP business world-wide. Today WLAN
is the most of aglobal data wireless standard as supported by
its Wi-Fi brand. The setvice delivery via this radio technology required a global agreement from its
providers, commonly known as WISPs. At its Founding Meeting the mission statement of Pass-One
was set as 1. Providing a Multilateral Roaming Environment for its Members. 2. Creating and
implementing a global service level for the end-user. 3. Promating the wireless service delivery
through a global service mark.

pros>cim www.proxim.com (USA) Entemprise Access Points

A leading provider of high-performance wireless local area networking (WLAN) and wireless wide
area networking (WWAN) products. The company holds leading shares in the fast-growing markets
for 802.11b, 802.11a, and license-exempt fixed wireless networking systems. Proxim's systems
securely connect networks within buildngs as well as between locations up to 40 miles apart,
providing enterprises, service providers, and with capacity and
mobility. Proxim Corporation was created by the merger between Proxim, Inc. and Westem Multiplex
Corporation in March 2002. Proxim subsequently acquired the ORINOCO WLAN product line from
Agere.

Radionet ‘www.radionet.fi (Finland) Access Ponts (public)

Founded in 2000, Finnish company specializing in the development, design and sale of city wide
outdoor wireless broadband networks, based on the WLAN standard conforming to IEEE 802.11.
Customers all Finnish eg, Provoo, Hamina, Espoo. Partners ndude epstar, Digta and HP.
SafeNet www.safenet-inc.com (USA) Encryption
(Nasdaq: SFNT), a leading provider of Intemet security utilizing its SecurelP Technology™, has set
the industry standard for virtual pnvate network (VPN) technology and secure business
Has18 years deploymg. and managing network security
systems for the most ity fous financial et ions around
the world. Customers include Texas Instruments, Samsung. Cemllllum Communications, Cisco
Systems, Nortel Networks, Nokia, and 3Com.

Y SpectraLink

www.spectralink.com (USA) Embedded Devices
‘Wircleswork

(Nasdag: SLNK) A leading manufacturer and provider of wireless telephone systems for the
workplace. SpectraLink has installed more systems and accumulated more experience and
application knowledge than any other provider. Distributes products through service, equipment and
application providers, has customer base in retai, education, healihcare, manufacturing, finance,

systems and such as E*Trade, Dow Jones, Kmart, TJ Max, Cisco,

EDS.

Division of Telia, Telia HomeRun is a service designed for users of portable computers, providing
wireless access to the Internet, and, for instance, to the user's company's IT system. Telia HomeRun
operates on designated service zones that can be found in hotels, congress centres, airports,
cafeterias and corporate premises. Telia HomeRun operates in over 350 different service zones in
Finland, Sweden, Norway and Denmark. In addition to the Nordic countries, Telia HomeRun also
operates in the SAS Business Lounges at airports around the world.

T .

www.homeru com (Sweden) Mobile & Fixed Line Operators

www.t-mobile.com/hotspot/ (Germany/USA) Mobile Op

Leading L mobile operator ing WLAN providing hotspots in Starbucks
chah, Borders bookstores and aiine lounges belonging to American, Delta andUntedairlines.

www.wayport.com (USA) Integrated WISPs

is the leading provider of high-speed Intemet access in more than 475 hotels and 10
airports in thr US. Wayport provides, Wi-Fi (802.11b) wireless Intemet access in airports and hotels
(including guestrooms, meeting facilities, and public spaces such as lobbies and lounges). Wired
Intemet access in hotel guestrooms and meeting failties. High-speed Internet access and business
services - long distance, faxing, package shipping and more - at our Laptop Lane airport business
centers. Wayports clients include Four Seasons, Loews, Sheraton, Radisson, Hiton, Marriott,
Embassy Suites and Wyndham - and major airports - including DFW, Hartsfield Atianta, Chicago
OHare, New York LaGuardia, Seattle-Tacoma, San Jose andmore.

www.weca.net (U SA)Trade Assodatons & Standards Bodies

)

The W-Fi® Alliance is a nonprofit intemational association formed in 1999 to certify interoperability of
wireless Local Area Network products based on IEEE 802.11 specification. Currently the Wi-Fi Alliance
has 202 member companies from around the world, and 604 products have received Wi-Fi certification
since certification began in March of 2000. The goal of the Wi-Fi Alliance's members is to enhance the
user experiencethrough produdt nteroperability.

vocera

www.vocera.com USA Voice over WLAN

Vocera Communications has created a wireless communications system to enhance customer service,

and teamwork by enabling instant communications among people.
The company was founded in March 2000. Partners include Anyware, Core Technologies, Net Team
and Syntegra.

Glossary

AAA Asystem fors pecifying who can access
a network, contmllmg ar oy oo anda they are on the nétwork and collecting
usage data which may Lsed for charging purposes. I Inemet acoess networks
(including WLANs system normally interacts with a database containing user
nformation Using A Standard known 2 Remote Autentication Dalin User Sevice
(RADIUS).

Access Point  The base station in @ WLAN. A small radio devico that exchanges data with End User

Card in tmsl ri;)ntext a device which slots into a PC or PDA to give it WLAN communication

cpabli
A group of local residents who provide WLAN servioes to other poople, usually on a
not-for-profit_basis. Typically the residents install Access Points in their homes
connected to the Internet via broadband links, then publicise the fact so that other
people in the vicinity can use them.

Controlleror In a public or onterprise WLAN, a pisce of hardwaro that sis n the data path botueen

Gateway the Access Poits and th rest of the network. The Controller may  per form 2 variety
of functions: it may act as server for the network, it may cache web pages
which are displayed ‘When users conac o e WLAN. 1t may translate the network
settings on users' PCs or PDAs so tha they can connect without needing to
Setniaure tham, 1t s ancls Seesion Mabiity 2nd t iy B 4 3 VISN sarver

Community
Group

Embedded In this context, a WLAN device which is an integral part of a PC or PDA. It may in fact

Device be a separate’modLie inside e casing, o it may b mplemented on the mai board
of thedevi

Encryption

Inthis contex, a software application (usually based cn VPN technology) which helps
to ensure thaf infomation transmito
decoded by a third p:
Fixed Wireless A “last mile” teohnology for providing broadband data connectity. Fixed Wireless
cess Access is an_ altemative DSL and cable modems. Here the focus is on the
provision of Fixed et e g WLAN standards, but other technologies
operatingin other frequency bands are also used to provide Fixed Wireless Access.
An area where public WLAN access is avalabie.
A system for determining f an unauthorised user has gained acoess to the network.
Rather than looking for direct auidence of tnauthorised eniry Inirusion Detection
LANS often deledt the presence of unauthorised (or “fogue’) Access
Bonts Since these dffer an easy way 10 gan Unautharised
P Intemet Protocol. The method or protocol by which data is Sont from ono computer to
another via the Intemet.
Location An appication which readt to the locaton of the user. For examplo, a Location Based
Based Service Service in an art gallery could transmit information to a visitor's PDA about the painting
hey were viewing. Standard WLAN technology does not provide predise infomation
about a user's whereabouts but a number of companies have deyeloped proprietary
Solutions o collect this information and feed f into L ogation Based Service

over the WLAN cannot be tampered with or

Hotspot

Detectlon

MRO Maintenance, Repair and Operations. In this context, a software appllcatlon that
assists in the management of these activities.

PDA Personal_Digital Assistant. A handheld computer, commonly using Microsoft's
PocketPC operating system or Paim OS.

PeertoPeer A ype of tansient network that allows a group of computer users with the same

Networking  networking program to communicate directly with each other, often with the intention

of drectly accessing fies on one another's hard drives.
Peripheral

In this contex, a device which connes to the outside of a PG orPDA o give it WLAN
commu capability (eg. a device which connectsto a Universal Seral Bus port),
O & Stand alone WLAN tevice such a6 awireless camera.
Point o Point A pair of WLAN devices designed to create a fixed high speed data link between two
bulldlngs or between two parts of the same building.

A software application designed to help users umte and connect at, public WLAN
hotspots. Not al hotspot operators use a Public WLAN' Client—many simply ask users
to open their web browser at the hotspot, then intercept the request for the user's
home page and send back alogon page for the hotspot instead.

Qos Quality of Service. A general term describing a variety of techniques to guarantee
Bangwicih while minimising delay and jiter for particular types of traffic such as Voice,
streaming audio and video, Current 802,11 netwarks cary traffc on a “best efforts|
Dasis so they are not particulatly sutabie for applications thal require a uaranieed
Bandwidth, The forthcoling 80116 sandard is Ttended to add G0 1o WEAN .
(1) The transfer of a WLAN connedtion ffom one access point to anather (ie. the
eduivalent of handover In wide area moble networks). (2) The abilty to comnet to
foreign networks (i.e. the ability to log on to WLAN networks run by another operator,
or the ability to transfer a connection between a WLAN hotspot and a wide area mobils

Publlc WLAN
Cliel

Roaming

Session The abmg to maintain a data session when Roaming. This is a particular problem if

Mobility there s “dead zane" for coverage between two Access Points, if the Access Points are
connected to different IP_subnets, or if users wish to maintain a session while
Roaming between a WLAN and a wide area mobile network, or vice versa. Session
Mobllty can be implemanted n a Controlle or Gateway, of hiogh the e of spoca
client software (which implements a teohnology known as Moblle )

VPN Vittual Private Network. VPN fechnology comprises df techniques to transmit
data securely over amedium, like the Intemet, nat s not inherently secure. It is
a vitual private network because it gives users the impression that they =
communicating over a private network, when in reality mey are using a public network.

wisP Wireless Internet Service Provider. An Integrated WISP is one that performs all the
activities in the value chain from building and operating hotspots to recruiting and
managing customers, A Vitual WISP perfomns only some of hese actvies (typially
gustamer recrutment and maniagement) while relying on others o provide the rest.
The emerging category of Wholesale WISPs concentrates on providing network
infrastructure for Virual WISPs.

WEP Wied Equivalent Privacy. A combined authentioation, encryption and data ntegriy
standard for 802.11 networks, now being superseded by WPA. See WLAN Security

box for more details.

Short for Wireless Fidelity. Strictly speaking, a brand name of the Wi-Fi Alliance used

on equipment which has boen certied by iem for conformance and interoperabilty.

Often used interchangeably wi

WLAN Wieless Loca Aroa Nework. A general term used to describe short range wireless

networks, usually those that conform to one of the 802.11 radio standards.

WLAN-Cellular Teohnology that supports Roaming between WLANs and wide area mobile networks.

Integration panies have developed products which enable GSM SIMs (Subscrber
\denntr Modules) to be tsed to Authenticate customers-on public WLANS. which n
tum allows their WLAN usageto bo biled back to their mobile phone account. It is also
feasible to provide Session Mobility between WLANs and mobile networks, but to date
there s Il proven demend for this fanctonalty.

WPA WiF Protecied Access. An improved access ooniral, encryplion and data integrity
standard for WLANS which is superseding WEP. See Box on WLAN'Security for more
etails.




