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BackgroundBackground

nn Market leaders in the design, manufacture andMarket leaders in the design, manufacture and
installation of broadband optical wireless accessinstallation of broadband optical wireless access
systemssystems

nn Established 1994 after four years as a developmentEstablished 1994 after four years as a development
companycompany

nn Technical direction from a leading developer withTechnical direction from a leading developer with
over fifteen years experience in Infra red technologyover fifteen years experience in Infra red technology

PAV Data Systems Ltd (www.pavdata.com) is the market leader in the design, manufacture and
installation of broadband wireless optical transmission systems (infra red) for public and private voice
and data.  Established in 1994, PAV is operational in more than 30 countries world wide and provides
an innovative, robust and cost effective solution to companies in situations where traditional cable
infrastructures either do not exist or cost prohibits installation, or where speed of implementation is of
vital importance.

Whilst infra red technology has more commonly been used in low power implementations e.g. in
remote control devices for domestic appliances, PAV Data Systems was one of the first companies to
exploit its potential for transporting voice and data in wide area networking applications.  In the mid
1980s, one of the founding directors, Mike Turner, Technical Director, began to develop one of the
first infra red transmission systems for the interconnection of CCTV systems.  This proved highly
successful, and he began to research into an infra red data transmission designed for connecting
computer networks.

A prototype was produced in 1990, and following extensive operational field trials, four years later
PAV Data Systems Ltd., was formed to manufacture and market a specialised product range of
broadband wireless optical transmission systems.  There are now thousands of PAV Data Systems
installed world wide, and PAV has a host of respected global companies for its customers including
BNFL, Nuclear Electric, BUPA, ICI, Motorola and many more.
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                GSMGSM

nn An Additional Solution forAn Additional Solution for
Transmission in GSMTransmission in GSM
NetworksNetworks
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nn By the end of  August 1999 there are 200 millionBy the end of  August 1999 there are 200 million
GSM subscribers on 239 networks, in 137 countriesGSM subscribers on 239 networks, in 137 countries
world wide.world wide.

nn It is estimated that there areIt is estimated that there are
“Four new GSM subscribers every second of every“Four new GSM subscribers every second of every

day”day”

“By the end of 2005 there will be one billion GSM“By the end of 2005 there will be one billion GSM
subscribers”subscribers”

Exponential GrowthExponential Growth

These statistics are from an independent source (Gartner
Group) and they provide an immediate picture of the
exponential growth that the GSM market sector is enjoying.
As another example, in the UK, Vodafone Airtouch is the
market leader with 7 million customers, served by 54
switching centres and around 6,500 radio sites.
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nn Second Generation plus(2G+)Second Generation plus(2G+)
–– High Speed Circuit Switched Data (HSCSD)High Speed Circuit Switched Data (HSCSD)
–– General Packet Radio Service (GPRS)General Packet Radio Service (GPRS)
–– Wireless Application Protocol (WAP)Wireless Application Protocol (WAP)
–– Enhanced Data for GSM Evolution (EDGE)Enhanced Data for GSM Evolution (EDGE)

nn Third Generation (3G)Third Generation (3G)

–– Universal Mobile Telecommunications SystemUniversal Mobile Telecommunications System
(UMTS)(UMTS)

Looking AheadLooking Ahead

The industry is littered with acronyms and curiously named partnership projects (Bluetooth,
Symbian etc.). This is more to do with a period of transition as wireless technology evolves
from second to third generation systems. In one way or another most of these acronyms are
associated with data. It is forecast that within the next 3 years, data over GSM networks will
account for at least 50% of the traffic.
At present GSM is fine on voice traffic but is hampered by low data speeds. The 2G+
services are interim solutions that enhance existing second generation GSM with minimal
infrastructure upgrades wherever possible.High speed circuit switched data (HSCSD) fits the
bill and is now deployed across Europe. By concatenating up to 4 of the 14.4kbs timeslots,
GSM operators can achieve up to 57.4kps. Good enough for emails and file transfers but not
fast enough for fully fledged mobile Internet or multimedia applications.
GPRS is a more radical upgrade requiring considerably more investment. It is the first GSM
implementation of packet switched data, with the advantage of only setting up a connection
when data is to be sent. This is important to frequency starved GSM operators because it
amounts to considerably more efficient use of spectrum and network resources. GPRS will
enable data to be sent at up to 170kps, enabling support of Internet Protocol (IP) and access to
a variety of content providers.
Universal Mobile Telecommunications System (UMTS) is also a packet switched technology
initially providing data speeds of 384kps. This means that the investment in GPRS will not
only provide GSM operators with 2G+ networks but also 3G capability.
The one thing that they all have in common from a transmission viewpoint is an increasing
demand for bandwidth from the growing number of radio sites back into the switched
network to provide a high quality of service.
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nn Vodacom - South AfricaVodacom - South Africa
–– More than 200 links in serviceMore than 200 links in service
–– £2m installed base£2m installed base

nn MobiNil - EgyptMobiNil - Egypt

–– 150 links150 links

–– £1.5m installed base£1.5m installed base
nn MTN - KuwaitMTN - Kuwait

–– 25 links installed25 links installed
–– £250k installed base£250k installed base

PAV SkyNet™ - GSM UsersPAV SkyNet™ - GSM Users

These are the 3 largest GSM customers for PAV and the
installed base values are using full list price. Obviously we
offer generous volume discounts to customers such as these.
You can mention the Vodacom case study that has been
independently written by our PR company and fully
editorially endorsed by Henry Stephan at Vodacom.
The MobiNil orders are directly placed on PAV by Motorola
in Chicago, which is another major endorsement.
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Customers include theCustomers include the

following GSM networksfollowing GSM networks

nn Vodacom, South AfricaVodacom, South Africa
nn Motorola for MobiNil,Motorola for MobiNil,

EgyptEgypt
nn MTC, KuwaitMTC, Kuwait

95 97 99

Systems
sold

PAV Data Systems LtdPAV Data Systems Ltd

Looking at the volume of systems supplied to the market also
shows an exponential growth curve rising to over 1,000
systems this year.
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Growth MarketsGrowth Markets

“ISP”“ISP”



Slide 9

Supercharging Internet AccessSupercharging Internet Access

nn An additional solution forAn additional solution for
transmission in Localtransmission in Local
Multi-point DistributionMulti-point Distribution
Services (LMDS) networksServices (LMDS) networks
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nn PAV currently have operational LMDSPAV currently have operational LMDS
infrastructures ininfrastructures in

–– AustraliaAustralia

–– IndiaIndia

–– KoreaKorea
–– USAUSA

nn There are currently discussions ongoing forThere are currently discussions ongoing for
installations in 8 more countriesinstallations in 8 more countries

PAV SkyNet - LMDS UsersPAV SkyNet - LMDS Users

These are the largest customers for PAV in this new emerging
sector of the market.
We will soon have a by-lined article written specifically for
the ISP sector available as sales collateral.
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Case Study 1Case Study 1

nn Kingfisher Group- LondonKingfisher Group- London
nn E.1 LinkE.1 Link

n PRODUCT HIGHLIGHT

n Model  E1 - 456
n 2 Mbs. Operating at 1000metres

Back in mid 1998 Chartwell Land, a member of the Kingfisher
Group, needed to expand its telecom network from their Chiltern
Street office to link up with Kingfishers main offices in Marylebone
Road

Various options were considered but they were keen to tryout new
technology.

They were told of the simple and rapid deployment available by using
the PAV Data’s SkyCom Range of wireless E1 voice links.
The system  offered many advantages over a standard land line,
including a wholly owned wire less link, giving the benefit of toll free
and lease free
telephone connections between the buildings. The a SkyCom E1-445
system was duly installed.

After a couple months of successful use they were ready to have PAV
Data install a SkyNet 322 system, now allowing them to extend their
Ethernet network across to the Marylebone Road. Office.

A third link has recently been installed Linking all three major sited
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Case Study 2Case Study 2

nn VODOCOM - South AfricaVODOCOM - South Africa
nn To Cope with an Expanding GSM MarketTo Cope with an Expanding GSM Market
nn Rapid DeploymentRapid Deployment
nn Cost EffectiveCost Effective

As Vodacom grew into South Africa's leading mobile telecoms operator, its network demands spiralled
dramatically.  To meet its aggressive roll out schedules, Vodacom turned to Infra Red technology from UK firm,
PAV Data Systems.  Since then, the relationship between the two has flourished.  How did that happen?

Think of the mobile phone industry and the phrase 'deeply competitive' immediately springs to mind.  In few
markets worldwide is the struggle to attract subscribers and roll out networks more intense than in South Africa.
For the last few years, the battle for market supremacy has been fought head-to-head between two network
operators, Vodacom and MTN.

Alongside skilful sales and marketing and aggressive pricing, Vodacom quickly appreciated that to win
customers - and maintain their loyalty - it needed to deliver the most extensive, highest-quality cellular coverage
in South AfHca.  Of all the obstacles to overcome, this was perhaps the most difficult.  As more and more
customers subscribed, the need for greater network coverage, to maintain quality standards, became acute.

Vodacom rolled out more radio cell sites.  But that was only half the solution.  The cell sites needed connections
back into the fixed network via 2 Mb/s lines running over distances often less than 5km.  Vodacom studied the
options.  Obtaining a leased line circuit could take anything from one day to eighteen months.  But with the pace
of its market expansion, uncertain, long-winded delivery times were unacceptable.

So what about Microwave technology?  Microwave systems are competitive when transmitting over long
distances (up to lOOkm) but lose their cost-effectiveness over short links, which is what Vodacom required.
But most damaging were the protracted installation time anticipated.  The installation of microwave systems
(due to frequency spectrum allocation) is strictly controlled by the Government (this is the case in most major
countries worldwide) and obtaining licenses can take years.

Henry Stephan, Head of the Gauteng Region for Vodacom, takes up the story: "Vodacom already understood
the principles of Infra Red technology.  We appreciated that it was the only situation able to keep pace with the
company's expansion.  In Summer 1996 1 met Colin Welch of PAV Data Systems by chance in South Africa.  I
was immediately interested in the expertise that PAV possessed in the development of Infra Red technology.
Since then, the partnership between us has been extremely profitable."
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nn Wireless Optical Networking is a cost effectiveWireless Optical Networking is a cost effective
alternativealternative

nn Standard products from 2 Mb/s to 155 Mb/s SkyComStandard products from 2 Mb/s to 155 Mb/s SkyCom
& PAV SkyNet& PAV SkyNet

nn Rapid deployment (no Rapid deployment (no licencelicence required) required)
nn Fast return on investment (less than 12 months, inFast return on investment (less than 12 months, in

MAN applications)MAN applications)
nn PAV has acknowledged specialist skills in this fieldPAV has acknowledged specialist skills in this field

Broadband Optical Wireless AccessBroadband Optical Wireless Access

To summarise:
 Our technology known as Broadband Optical Wireless
Access (BOWA) is truly a cost effective alternative to
traditional transmission systems.
 We have a range of products of which PAV’s SkyCom 2
Mb/s is the starting point and PAV’s SkyNet 155 Mb/s is the
top of the range for the ISP sector of the market.
 The solutions single biggest advantage is it’s speed of
deployment, because it does not require a license and this
helps network operators to capture market share and to create
early revenue streams.
 We have major IR-LMDS reference customers in Australia,
India and the Middle East.
 PAV is gaining recognition as the market leaders in this field
as evidenced by our recent successes with Motorola - US$1
million worth of systems in the last 8 months!
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ComputerComputer
NetworkingNetworking

Industrial sites, science parks, Hospitals and University
Campus sites all have the same inherent problems when
looking at connecting data, or voice, services between
buildings.

Subsequently when additional services are required either car
parks, roads or footpaths must be disrupted to allow
installation. In all circumstances ground works can prove
problematic, costly and disruptive.

By utilising any of the products available interconnectivity
can be achieved quickly, cost effectively and with no
disruption.
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TemporaryTemporary
DeploymentDeployment

Due to the nature of the equipment and the wide beam
technology the SkyNet® Series of systems lend themselves to
temporary deployment.

Equipment is currently utilised in a majority of motor racing
teams to transfer real time telemetry data across the pit lane,
between the garages and pit wall monitoring stations but can
also be utilised to accommodate temporary installations
between offices, despatch warehouses, portable offices etc.



Slide 16

Disaster RecoveryDisaster Recovery

Within certain global climates the breakdown of infrastructure
due to climatic change e.g. earthquakes, tornadoes, floods.
The demand for a rapid alternative is essential.

Due to the proven format of PAV equipment installations may
be completed within a matter of hours and full connectivity
achieved.

Equipment is currently used by some major investment
organisations in Japan and on the East coast of America to
give an immediate back up to remote located data storage
facilities to enable them to get data systems back on stream
within hours.
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BroadcastBroadcast
ApplicationsApplications

Outside broadcast and television news reporting demand
quick, reliable, innovative solutions to overcome
communications problems.

With the SkyVision™ Series of products broadband digital
transmissions (270 Mb/s SDI) can be achieved with
equipment set up taking minutes.
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Security SurveillanceSecurity Surveillance

With the ever increasing demand for City centre security the
ideal location of CCTV cameras is not always the ideal
location of interconnection of fixed lines, therefore making
the installation doubtful.

With the SkyView™ Series of products installations become
possible wherever required, even in the middle of an airfield,
and transmission of images, audio and telemetry allow full
functionality of all types of CCTV camera.
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Test ReportsTest Reports

nn RussiaRussia
nn Operational trial carried out under Russian winter conditions.Operational trial carried out under Russian winter conditions.

nn USAUSA
nn Test performed by independent test laboratory.Test performed by independent test laboratory.

Further to exporting systems into Russia a series of tests were
performed with our Russian Distributor.
The test site was located in Moscow and comprised of an E1 - T338 2
Mb/s G.703 system transmitting over a distance of 1,530 Metres.
Weather conditions encountered throughout the test ranged from clear
skies to heavy snow and temperatures as low as -22.
The overall assessment showed an operational availability of
99.998%.
The trial ran from the 7 - 18th February.

To satisfy American requests a series of independent tests were
performed by Telelease Communications Inc to assess the products
performance.
A test site was established within a South Western US City with an
800-899 155 Mb/s ATM system installed transmitting over 2 Km.
The tests were performed over a 30 day period.
High temperature weather conditions were encountered peaking at
107°F and showing an average of 90°F for 10 days. Measurable
rainfall and thunderstorms were noted on two days.
The overall assessment showed an operational availability of 99.99%.


