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Here in U.S, the regulatory door has cracked open dlowing a couple of the incumbent
locd exchange telephone monopolies into the highly competitive long distance market.
In addition, these incumbents have been diligent in their pursuits of other fast growing
market telecom segments and in pataking of the merger mania of the past few years.
While corporate management of these giants have devoted its energies and resources to
these seemingly lucrative pursuits, attention to core busnesses and condituencies has
auffered. Regulaors are levying fines and cdling some of these incumbents to task for
poor service quaity and lack of respondgveness to customers looking for basc locd
exchange telephone service.

The incumbents of course deny therés a problem or blame it on a lack of qudified
skilled workers in today’s tight tedecom labor markets. ~Whatever the reasons, the
problems confronting those in need of “last mile connectivity” for basic phone sarvice are
exacerbated for large corporate and inditutiona users.  As the need for ever greater
amounts of communications capecity continues unabated, driven by the exploson of
e-commerce, the ability of the incumbents and thelr newer competitors to sisfy that
demand is increesingly being chdlenged. Large usars as a result are being frudrated in
satiying ther needs for high bandwidths to connect not only to public and private globa
networks and the Internet, but to their own satellite offices or dispersed premises on their
OWn COorporate campuses.

Much of the problem centers on the traditiondly worse problem aea for
telecommunications networks, the infamous “last mil€’ into the customer’s premises.
Synergy Telecommunications Corporation (Syntelco), a provider of metro-edge optica
solutions, and infragtructure technology services and products, has focused efforts to
provided end-to-end solutions that address this problem and to provide a solution that is
easy and quick to deploy, capable of delivering capacity up to the OCA48 leves, cost
effective and scdable into multi-point networks.  The technology used is not new —
opticd lasers, but harnessng its efficiencies and capecities has been developed to the
point where its integration into today’'s communications network environments is a
redity.

Until now, the choices for broadband connectivity have been limited to inddling
additional fiber lines, usng leasad lines or deploying microwave radio systems. These
options however come with a vaiety of disadvantages including ingalation delays and
errors, condruction and ingdlation problems (not the leest of which include finding on
and off-premise space to house the necessary equipment and facilities), spirding codts,
predetermined term and volume commitments, and dependency on large bureaucratic
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organizations whose managements focus is not on service qudity, reiability or
responsiveness to customer need.

In countries with less developed telecommunications resources, access to networks is
further impeded by the lack of an edablished infrastructure, making the increasing
demand for timey ddivery of communications sarvices dl the more frudraing and
difficult to solve. In these Stuations, attempts to provison connectivity using the typica
wired infrastructure often prove to be less of a solution and more of a problem. Syntelco
has found what it believes to be a far more promisng solution, one that is based on
wirdess last mile access.

Optical “Free-Space’ Technology

Syntedco's sdection of the optical laser technology, Laser Transmisson Systems or
“LTS” as the preferred solution to these problems is driven by the critical consderations
of location, application, time to deploy, bandwidth demand, and regulatory involvement.
Currently, Laser Transmisson Systems are manufectured in Germany, the United States,
Canada and England. These systems operate in “opticd free-gpace’” spectrum providing
high capacity data transmisson links without wire or optica fiber connections.

Free-space laser communication systems using laser beams of light operating in the near
infrared range of the gspectrum are limited to line-of-9ght transmisson. Thar dgnds
traveling a extremey high frequencies will not penetrate solid objects trees, buildings or
other obstacles. However, advances in the fabrication process of high-qudity laser
modules, in digitd processng and in the underdanding of light propagetion through the
aimosphere have dramaticaly enhanced the ability of lasers to provide high capacity,
Secure connectivity.

Point-to-point connections are edablished in line of sght configuration by inddling one
or more laser-based optica transmitters'receivers on customer premises a optima clear
path locations.

A complete transmission link condsts of two optical generators (OGs) with one OG
mounted a each location to be connected to the network. The signa to be transmitted is
converted from an opticd into an eectricd sgnd insde the generator.

Full duplex operation dlows both stes to tranamit and receive information a the same time.
Two sngle-mode or multi-mode fiber optic cables terminated with SC or ST connectors are
used to interconnect the networking interface to transmit and receive optics incorporated
into the opticd generators.  Amplified dectricd 9gnd drives the high-powered laser diodes
and is sent out through free-space towards its Sster location. The receiving site OG converts
the dectricd to optical dgnds that can then be interconnected to a single-mode or multi-
mode fiber optic cable. Multiple OGs can be interconnected to provide expanded network
coverage.
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Today's OGs from qudity manufacturers have improved laser-based technology that will
tolerate dl types of weather conditions - ran, hal, show or fog. Beam attenuation,
depending upon bandwidth configuration, will essly cover disances up to 25 miles
(4000 meters), with data transmisson rates up to 1.25 Gigabits per second. In
edtablishing desgn parameters, the LTS sysem can and should be configured to permit
protocol transparent transmisson of data, voice and video gpplications a full network
Speed.

LTS Applications

The most widdly used applications in which LTS systems are deployed are in congested
metropolitan and campus network environments. The following are some of the network
access gpplications idedly suited for an LTS solution to broadband connectivity needs —
High capacity point-to-point connections, dterndive last-mile connectivity; private WAN or
LAN networks, Ethernet, Fast Ethernet, Token Ring, FDDI, ATM networks; single EL/T1,
multiple E1/T1, DS-3 and more up to 1.25 Gigabit gpplications, redundant and/or back-up
network connections; disaster recovery; and temporary network connectivity.

LTS Advantages

Essentidly, LTS sysdems are compact, portable, units providing rapid bandwidth
deployment (variable data rates from 1megabits per second (Mbps) to 1.25 Gigabit per
second) for ingant market penetration. LTS system advantages, compared to typical wired
solutions, include: wireless interconnection points over distances up to 2.5 miles; little or no
regulatory interfaces required; superior system security; protocol transparency and operation
a full nework soeeds smple indalation with telescope, acoudic dignment and signd
drength meter dl built-into the units micro-dignment for precise beam (3gnd  integrity)
adjugment; built-in heater and lens defroster for counteracting weather changes, RS-232
Opticd Management Interface dlowing for remote diagnogtics;, SNMP support; availability
of integrated redundancy; and immunity to EMI and RF interface; and financid savings.

License Free

Infrared-based Laser optical transmisson sysems are not subject to any licenang
requirements in the United States. Hence, these systems can be ingtdled and used without
any regulatory interfaces. In addition, no frequency coordingtion is required as with radio
wave based sysems. An inddled LTS solution is $mply an extenson of the trangmisson
network with seamless interface and interference-free operation.
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Safety

The internationad standard IEC 825-1 regulates hedth issues and especidly eye-safety of
opticdl sources used in lasr communication sysems. This dassfication is based on
concerns for the potentia risk to human hedth (specificaly eye damage) caused by systems
incorporating high power optica transmisson sources.  Correspondingly, the identica
sandard for the European countries is EN-60825-1. The ratings may vary depending upon
the manufacture's design and the system being viewed. Typicaly, a 155 Mbps systems has
been classfied as a Class Il laser system; but new technology offerings are setting an
improved level of safety with gystems that are “eye-safe” at dl tranamisson capacity levels.
System providers, like Syntelco, and/or their customers can check the classfication of any
system deployed to assure that eye safety is maintained.

Transmission Security

Another of the many Laser Trangmisson Sysem advantages is its security feature. LTS
offers virtudly interception proof transmisson methodology that far exceeds methods
employed in microwave or copper cable products to provide secure transmisson.

L ocation Selection

Laser systems require aclear line-of-gght between to two link ends  This is usudly
eadly accomplished by the options available for ste locations on the roofs or sides of
multi-gory buildings. It is necessary to remember however, paticularlly in the fal and
winter seasons, to make sure the Ste path is actudly clear of trees as leaves will impede
sgnd trangmissions when they return in the spring.

Installation

Idedly, each Optica Generator (OG) should be mounted on the corner or the wadl of the
building to which they are attached and preferably to masonry construction or a brick wall.
In al cases, the base of the mounts must be attached to a supporting structure. To ensure
proper operation, the OGs mugt be within a cear line of sght of each other. A solid
mounting is key for reliable operation of the OG link.

The OG is connected to the network by using 62.5/125 mm or 50/125 mm optical multi-
mode or 9/125 mm single-mode fibers depending upon the manufacturer’s design. Today, a
10 Mbps system may be connected via twisted pair with a standard RM5 connector.
Typicdly, sysems providing capecities up to 155 Mbps will use multi-mode or sngle-mode
fiber optic cable. Systems with 622 Mbyps and higher capacity will feature single-mode fiber
connections. New free-gpace offerings, by a Canadian manufacturer, feature al product
offers with eye-safe single mode fiber connectivity. At the OG dde the fibers will be
terminated with a standard SC or ST connector.
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Remote Monitoring

It is very mportant that the LTS system is capable of interfacing with the user’s Network
Operations Center monitoring sysem. Opticd Management Interfaces will vary based
upon the manufacturer selected but typicadly they will have the capability to be monitored
via a computer, did-up remote access, and/or SNMP-Management. Typica points
monitored include received opticd input power, temperature in the beam head, and
presence of the network interface signd, transmitter dtatus, test mode status, and loss of
sgnal.

Financial- 6-month payback!

An LTS solution can be deployed in a matter of hours without the need for a long-term
leased wire-based connection (fiber), which typicdly requires a 3-5 year commitment.
The typical payback on a Syntelco provided Laser Trangmisson Sysem is Sx months
compared to a conventiona connectivity solution and sometimes even less. But for those
who prefer continued management and network oversght of ther inddled systems,
Syntelco has aleasing option avallable.

End-to-End Solutions

Synteco is excited about the high capacity LTS systems available today. With capacities
ranging from 10Mbps to 1.25 Gigabit per second, optica free-space point-to-point
communication technology provides an excellent solution for short-range connectivity with
a broad range of gpplications requiring bi-directiona symmetric transmisson of data, voice
and/or video.

Syntelco has sold and indtaled systems for users such as a mgor U.S. Internet Service
Provider, financid inditution credit card rea-time sysem applications, and is currently
working with mgor cariers, red estate concerns with multi-building management ventures,
and corporate campus environments.
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