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Over the last ten years the pace of change in
the communications sector has been
incredible. Communications services which
were once an important service in business
are now a vital tool. Consumers now use
and depend on a number of communications
technologies, such as e-mail and mobile
telephony, on a day-to-day basis. Ten years
ago we were completing the automation of
state-owned telephone exchanges. Today
we are seeking to provide high-speed data
services to businesses and citizens around
the country in a liberalised and privatised
market.

Convergence of information and
communication technologies has been the
key technical breakthrough in the last
decade, as computers and communications
networks joined to create the Internet.
Transfer of data has become the key issue
and new uses of copper, wireless
technologies, satellite and especially fibre-
optic cable have been applied to allow this.
In tandem with these technological
developments, the legal and commercial
spheres also changed radically. The
communications sector was liberalised
across Europe and now we have multiple
operators seeking to build infrastructure and
provide services in a competitive, regulated
market. In Ireland, the state-owned
Telecom Eireann was sold and now
operates as a private, regulated company
called eircom.

Within this changed technical and
commercial environment, the Government
seeks to ensure that communications
services are provided at competitive prices
to businesses and citizens through-out the
state. Through legislation, such as the 2002
Communications Act, the Commission for
Communication Regulation is empowered
to make decisions in areas such as pricing of
services, licensing of spectrum, issuing of
various other licenses, and determining
rates that communications operators charge
each other. The Commission for
Communication Regulation also sets the
rules whereby other operators gain access
to eircom's copper wire infrastructure. This is
called 'Unbundling the Local Loop'.

The Government has continued to invest in
telecommunications infrastructure, through
Calls for Proposals under both the National
Development Plan 1994-1999 and the
National Development Plan 2000-06. Part-
funded under the European Regional
Development Fund, the current National
Development Plan (NDP) allows for
expenditure of up to €200 million on
broadband infrastructure between the
Border, Midlands and West Region and the
South and East Region. To date 23
different contracts have been signed offering
grant assistance to private sector
companies and approximately €30 million
has been paid in grants. Through these
grants, the Government is part-funding the
construction of various networks, including
networks based on fibre-optic cable,
DSL(Digital Subscriber Line) across copper
wire, hybrid fibre coaxial cable and wireless.

After the Second Call for Proposals under
the NDP, and on foot of the findings of the
Interdepartmental Working Group on
Telecommunications, the Government is
now providing grant aid to local authorities to
construct fibre optic cable metro area
networks (MANSs) throughout the country.
These networks will have associated co-
location sites or 'switches' where equipment
is placed. While the infrastructure will be
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fibre and sub-ducting will be made available
to telecoms operators to lease at reasonable
rates.

Local authorities have proposed the
construction of these fibre-optic MANs for a
number of reasons. Firstly, a fibre-optic
network with co-location is a future-proof
means of supporting the delivery of
communications services. Fibre networks
and co-location sites are key elements of
infrastructure in both the delivery of
communications services to the end user
and as central components in the linking of
communications networks that also use
other media such as copper, wireless or
HFC(Hybrid Fibre Coax). Secondly, the
placing of ducting in roads has traditionally
been carried out by operators and roads are
opened each time a different operator
wishes to lay network. By building a public-
owned, open access network which can
facilitate multiple operators, the need for
multiple road-openings and associated
traffic congestion over time can be reduced.
Thirdly, by putting in place a long-term
investment in open-access communications
infrastructure aimed at attracting investment
and services by operators, the level of
competition and quality of service in regional
population centres is improved as the
business model for operators improves.
Ultimately, this critical enabling
infrastructure encourages economic and
social development, as locations become
more attractive for business, and services
including Government services can be
delivered online.

This brochure gives an outline of these
broadband networks. It is a factual
presentation of the characteristics of fibre
networks and it explains the uses of such
networks. Different configurations among
the wired and wireless categories in service
delivery are outlined. Much of what this
brochure describes has been tried and
tested in other European countries. The
model chosen for Ireland is based on

international best practice, adapted to the
Irish economic and social context.

CQ@%MW

DermotAhernT.D.,

Minister for Communications, Marine
and Natural Resources

January, 2003.
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sector and the Irish Government over recent
years have resulted in the provision of
significant broadband infrastructure and
services in lIreland and improvements in
international broadband connectivity.
Government initiatives have been driven by a
recognition of the increasing importance of the
Information Society in promoting economic
and social development and cohesion for the
future.

Private sector initiatives today encompass a
wide range of means of service delivery,
including fibre-optic cable, copper wire, hybrid
fibre coaxial cable, wireless technologies and
satellite. The Government has directly funded
the roll-out of broadband networks using these
technologies through grant schemes under the
National Development Plan. Details of these
schemes are available at www.dcmnr.gov.ie.

The National Development Plan (NDP) 2000-
2006 states that "the stock of public
infrastructure in an economy is a major
determinant of its competitiveness and of
society's capacity to address some of its major
social, environmental and economic needs."
The construction of local authority fibre-optic
metropolitan area networks (MANSs), will
provide enabling economic infrastructure of
long-term benefit. It is intended that these
networks will be ‘open-access' so they can be
used by all interested parties. The Department
of Communications, Marine and Natural
Resources, in partnership with the local
authorities, is the implementing agency for the
investment.

A Code of Practice outlining the basic
principles of open-access and other rules
pertaining to the use of these networks is
available at www.dcmnr.gov.ie.

This publication attempts to serve as a high

Tech Talk

Metropolitan Area Network (MAN): is a
network of ducting and fibre optic cable laid
within a metropolitan area which can be used by
a variety of businesses and organisations to
provide services including but not limited to
telecoms, Internet access, television, telematics
and CCTV.

level guide to the building of MANs and their
use with respect to the other complementary
communications technologies available in the
market today. This guide does not attempt to
detail the exact build, design and use in
relation to the MANs under development. For
more specific technical information please visit
communications information sites such as
www.t4eb.com or technical information sites
such as the International Telecommunications
Union at http:/mww.itu.int/home/

MANS need to be robust, flexible and scalable,
with the added dimension of versatility. The
most significant requirement of a MAN is the
ability to carry the diverse services and content
that users may request. While a MAN is a
piece of enabling infrastructure, broadband
services in many guises and forms can be
provided or enhanced by its existence.

Higher education has had a direct benefit from
the government's international broadband
connectivity project, where HEAnet now links
Irish universities, institutes of technology and
research organisations to the worldwide
research Internet at international broadband
speeds. We are now at the leading edge of
international connectivity (usually a connection
of 155Mbs or greater) however the national
infrastructure represents a potential inhibitor to
taking full advantage of our place on the
worldwide internet.

Fibre Optic MANs are now the standard way in
which other European countries connect their
universities, schools, hospitals, teaching and
research centres together. Nationally, Irish
colleges urgently need to have access to this
European standard level of connectivity. This
will enable the education sector to develop a
position at the leading edge of the world wide
developments in research and education. The
NDP MAN Programme provides this
opportunity.

Broadband: is a general term referring to
access to fast data rates - usually greater than
2Mbs.

Cable: refers to coaxial cable which is
traditionally used in television connections.

HEAnet: provides high quality Internet Services
tothe Irish Higher Education sector.
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The Network Components

The MANs being deployed through this
project will be comprised of the following:

-Ducts
-Sub-Ducts
-Dark Fibre Pairs
-Co-Location

Ducts & SubDucts

A duct or sub duct is a pipe, tube or conduit
through which cables or wires are passed as
illustrated in Figure 1. Each MAN will have 4
ducts. This requires a trench opening to
install the ducts. A duct will contain 4 sub
ducts, as illustrated also in Figure 1. One of
the sub ducts will have a 48 pair optic fibre
cable installed. These ducts protect the fibre
and facilitate the installation of more fibre
cables at a later stage without re-opening
the pavement or road surface. Ducts are
colour coded to allow for ease of
identification. Figure 11 (page 17) has been
provided for illustrative purposes to highlight
the network route to be deployed in Athlone.

DarkFibre Pairs

Fibre, a shortened way of saying 'optic fibre',
is made of very pure glass. According to a
prominent commentator, "Optical fibre is so
clear and pure that if you looked through a
wall of it 70 miles thick, you would be able to
see a candle burning on the other side".
Digital signals in the form of modulated light
travel on the fibre for long distances. Dark
Fibre is unused fibre through which no light
is transmitted, or installed fibre cable that is
not carrying a signal. Fibre is referred to as
dark fibre pending the connection to the
equipment to transmit data. Selection,
installation and activation of this equipment,
often referred to as 'lighting the fibre'is at the
discretion of the Service Provider (SP). A
cross section of the 48 pair fibre to be
installed in the MANs is also illustrated in
Figure 1.

Co-location

A co-location facility, sometimes referred to
as a 'data centre' is a network-connected,
secure facility for the housing of

telecommunications and IT infrastructure.
Co-location involves the sub-letting of space
in a safe and secure environment for a
service providers equipment. A dark fibre
service offering will require the provision of a
secure facility to locate the electronic
equipment necessary to activate the fibre
and any ancilliary equipment the service
provider needs. Service providers housing
equipment at the co-location facility can avail
of services such as power resilience,
temperature control, fire detection and
physical security systems. A co-location
facility will be run on a service provider
independent basis offering space and
services to the service providers seeking to
connect to the MANs and to each other. It
will not be owned or controlled by any
service provider. The co-location facilities
may also serve to encourage new service
providers to provide services to the
communities served by the MANs.

Tech Talk

Service Providers: are the companies who
deliver services including but not limited to
television, Internet access, voice, high speed
data.
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Technical Backgrou

MAN Overview

At the most basic level there are two
communications delivery methods - wireline
and wireless. Both delivery methods
traditionally rely on a number of
technologies, an integrated view of which is
illustrated in Figure 2. This document aims to
provide an overview of these technologies
and present them in the context of the fibre
based MAN infrastructure being deployed.

In order to promote availability of broadband
and future proof investment, fibre has been
proposed for delivering broadband services
to high-density clusters of users such as
business parks and for providing basic
infrastructure for deploying other
technologies. Fibre has the advantage of
almost limitless capacity but as yet
availability of fibre in Ireland is limited. The
NDP is concerned with delivering a number
of open access optic fibre based
metropolitan area networks to increase
capabilities. Although fibre offers the
greatest potential as an access medium it

Tech Talk

Fibre: is the shortened name given to optic fibre which
is made from pure glass and uses light to transmit
information.

Figure 2- MAN Overview

must be emphasised that all current high
capacity broadband access solutions
(including xDSL and certain wireless
technologies) have important roles to play,
especially in managing a smooth migration
from legacy networks (copper based) to the
more fibre based network.

These new MAN networks will offer
resilience and the ability to distribute traffic
load. Several service providers will be able
to use the infrastructure simultaneously, in
that service providers will have access to
sub-ducts and fibre pairs to allow expansion
of their own network infrastructures.

Road Excavations

Historically telecommunications service
providers have resisted infrastructure
sharing, resulting in the frequent redigging of
streets as new service providers come to
market. These MANs will reduce the need
for service providers to install their own
ducting infrastructure, as these MANs will be
operated on a principle of open access.

xDSL: refers to Digital Subscriber Line a method of
providing high speed data services over copper wires
which are currently supporting a voice service.
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To meet the requirements of information
technology based communications
networks, the following are general
principles in terms of capacity, operational
dependability and diversity, which are being
applied:

e The MANs are planned as general
networks and not as a technical solution
for one or a limited number of service
providers.

e The target network has been selected
and defined by the Local Authorities with
socio economic developmentin mind.

e The operation of the MANs will be
centralised.

Tech Talk
Active: refers to the installation of electronic
equipment and computer servers to build services on
the MAN.

Base Station: a facility to house equipment to deliver
wireless services, e.g. mobile phone.

e Amanaged services entity is proposed to
operate and manage the networks.

e The ducting network has been planned
and will be constructed to accommodate
both fibre and copper infrastructure.

e The MAN will make it possible for service
providers to build active networks.

To date service providers have only installed
fibre infrastructure in those areas where it is
commercially viable to do so. The provision
of low cost fibre infrastructure will improve
the business model for the supply of data
and voice services nationally.

Central Facility: facility where the local telephone
exchange, switch, transmission equipment, etc. is
located and is often referred to as a PoP (Point of
Presence).

Resilience: the ability to provide a backup service in
the event of a disruption or breakdown.

OFFICE BLOCK
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Network Applications

Uses of Fibre Optic
Cable

Fibre is both a direct and indirect enabler of
communications services through its
integration with other communications
technologies. This section presents an
overview of the two predominant direct fibre
based technologies:

- OEoF (Optical Ethernet over Fibre)
- SDH (Synchronous Digital Hierarchy)

While both of these technologies use fibre as
the final means of service delivery, they
differ in their technical presentation and cost
to the user and the infrastructure deployed
by the service provider in the network. SDH
as a technology is prevalent among high
bandwidth users where service levels,
redundancy and resilience are critical.
Ethernet is typically a PC to PC based
technology which due to its cost proposition
is now finding favour in the SME and
corporate markets, and because of the low
deployment cost Ethernet is now being
deployed in the home (FTTH - Fibre-to-the-
Home) and offers extensive possibilities in
this regard.

Optical Ethernet over
Fibre (OEoOF)

Optical Ethernet
Applications

Ethernet is a protocol that was initially used
for connecting computers, printers,
workstations servers etc. within the same
building or campus. It is now the dominant
protocol of enterprise networks, with as

Tech Talk

Duplex: a telecommunications term meaning
simultaneous two-way transmission.

Collision: The result of two workstations or PC's
simultaneously sending information which bumps into
each other corrupting both signals.

many as 90% of all network connections
operating over Ethernet. Due to this large
installed base, Ethernet installation and
management are well understood by
corporate IT departments. Optical Ethernet
over Fibre can be defined as using the
Ethernet protocol over fibre for access to or
within a network.

High bandwidth broadband applications
such as Internet Browsing, Video on
Demand and Voice over IP are very suitable
contenders for deployment over OEoF.
However with its significant install base in
corporate networks OEoF will be primarily
used for extending corporate networks
across multiple office locations. For example
this will result in network users in Office A
being able to print out a file on a printer for a
user in Office B as illustrated in Figure 3, ora
user in Office B has the ability to look at files
on a server located in Office A. Office A and
B may not necessarily be on the same MAN.
Ultimately this will reduce network set-up
and maintenance costs, as services can be
shared across a number of offices, and a
centrally located support group can see all
network elements over the OEoF link.

OEoF is also ideal for deployment of data
services in residential environments, such
as apartment blocks or housing
developments where the fibre is extended to
provide in-building distribution among the
tenants. This residential model occurs
where a service provider deploys service
thus presenting all users with ‘always on'
Internet access, negating the need to dial up
to browse.

Service Providers can use OEoF as the local
backbone to transfer customer traffic such
as telephone calls or email between sites
and for hand over to other service providers.

IEEE: Institute of Electrical and Electronics Engineers.
Voice over IP: a method of delivering voice on Internet
and data networks.
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The transmissions layers of the maturing
Ethernet standards operate across
advanced access networks that offer high
capacity at low cost. The full duplex switch
Ethernet IEEE 802.1D and 802.3x gives full
speed point to point connections with no
collisions and in theory no distance
limitations. With the addition of IEEE 802.1Q
protocol, virtual LAN's can be provided with
privacy to give a fully functioning access
solution built purely on Ethernet standards.

Figure 3- Optical Ethernet Over Fibre
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Network Applications

Synchronous Digital OFFCE B
Hierarchy (SDH)

SDH refers to a group of fibre-optic
transmission rates that can transport digital
signals at different capacities.

SDH Applications

SDH is a set of international
telecommunications standards for
synchronous data transmission over fibre
optic networks. Today, SDH transmission
networks are widely deployed throughout
the world, and form the basis of
telecommunications carrier networks and
service offerings.

SDH is ideal to deliver other generally used
protocols such ATM and IP. Using these
protocols on SDH gives the advanced
services required and self healing. Self
healing means that SDH provides for
automatic network backup with 100%
redundancy so that if there is a point of
failure on your fibre ring your service
remains unaffected.

Figure 4- Synchronous Digital Hierarchy

Technical Overview

SDH is a telecommunications traffic
interface that is equipment vendor
independent. It is the first global standard in
digital transmission over fibre. The key
features of SDH are powerful network
management and self-healing capability
allowing service providers offer customers
service level agreements. Figure 4
illustrates a scenario whereby an SDH
circuit could be used to link two MANSs.
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As with the direct applications of fibre this list
is intended to provide a flavour of the
complementary nature of fibre and a number
of the alternative communications
technologies:

-DSL (Digital Subscriber Line)

-HFC (Hybrid Fibre Coax)

-WLAN (Wireless Local Area Network)
-MWN (Mobile Wireless Network)

Digital Subscriber Line
(DSL)

DSL, is a technology that exploits unused
frequencies on copper telephone cable.
DSL provides high-speed Internet access
using regular telephone lines. It has the
ability to move data over traditional copper
telephone lines at speeds up to 6Mbs or six
million bits per second. That's 140 times
quicker than the fastest modems available
today. In addition to its very high speed, DSL
has many advantages over analogue
connections. Unlike dial-up connections that
require analogue modems to 'dial-in' to the
service provider every time the user wants to
retrieve e-mail or obtain access to the
Internet, DSL connections are ‘always on'.
Anocther advantage is the ability to use the
telephone at the same time as accessing the
Internet; you don't have to choose between
the two. The fibre/copper relationship exists
where the fibre MANSs will be used to provide
the link to the central facility where the

copper connections are located. This fibre
circuit will then be broken into smaller
segments for termination at the customer
premises via copper connections as
illustrated in Figure 5.

DSL Applications

The primary DSL service offering is Internet
access. As the Internet becomes an
accepted tool for doing a growing number of
household activities such as shopping,
banking, bill paying, investing and learning, it
is essential that residential users are
provided 'always on' access. At the moment
DSL is the optimum technology for
residential broadband deployment due to
the ubiquitous nature of the copper
telephone line. However, a DSL connection
works better when you are closer to the
provider's central facility - the closer to the
central facility the faster the connection.

Using a DSL Internet connection and VPN
(Virtual Private Networking), teleworkers
can work more productively at home. A VPN
allows private data to pass over the Internet
and it's the underlying technology for
connecting teleworkers to the office network
via DSL. Downloading a 10MB file, for
example, takes 32 minutes using a 56 Kbps
modem. Using a DSL connection,
downloading a 10MB file takes less than 20
minutes as illustrated in Figure 6. DSL
provides companies with the security and
data transfer speeds necessary to facilitate
employees working from home.

OFFICE/APARTHENT
BLOCK
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Network Applications

For multi-tenanted premises (whether
residential or corporate) DSL and fibre are
very complimentary. DSL can be used to
distribute data services within the premises.
The DSL connections can be terminated in a
basement for example, where the data is
aggregated and transmitted back to the
central facility over the fibre connection.

Technical Overview
There are 2 forms of DSL, each form
comprising a number of flavours:

Asymmetrical Variations

There are a number of asymmetrical
variations, ADSL, G.Lite, RADSL and VDSL.
Asymmetrical DSL offers differing upstream
and downstream speeds between the
network and customer. Certain forms can
deliver up to 8Mbps from the network to the
customer. However the speed is dependant
on the distance of the customer from the
service provider central facility.

Symmetrical Variations

The symmetrical variations include, SDSL,
HDSL, HDSL-2 and IDSL. Symmetric DSL
supports the same data rates for upstream
and downstream traffic. The equal speeds
make this ideal for LAN access, distributed
applications, video-conferencing, etc.

Figure 6- Data Transfer Rates

Tech Talk
LAN(Local Area Network): a short distance
based network typically serving a building or
campus.
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Residential Internet and online usage has
managed to grow tremendously despite
slow access speeds available through
existing dial-up telephone modem
connections, limited to 56 Kbps or less.
Touted as an interactive extravaganza,
surfing the World Wide Web more typically
offers users a click-and-wait experience.
The growing frustration of existing online
users is driving demand for higher-speed
connections. HFC networks were originally
deployed by the cable television companies
and were originally designed for video,
which is a one-way transmission (as distinct
from voice which is two-way). In recent
years, these networks were upgraded to
provide Internet services based on cable
modems. HFC networks are a mix of fibre
and copper based infrastructure. The
copper connection is usually installed from a
street cabinet into the customer's premises
while the fibre connection is installed from
the street cabinet back to the service
provider's central facility. Older cable
networks have copper paths limiting the
capacity of the networks unlike fibre based
networks.

HFC Applications

HFC networks are designed to provide
broadcast TV, voice and Internet access.
Customers are presented with a separate
cable television decoder box, a telephone
socket and a cable modem, specifically
designed for operation on HFC networks for
Internet access. However, it should be
pointed out that only one coaxial cable is
required into the end-customer premises.
The MANs currently being deployed will

CABLE TV SERVICE

Figure 7- Hybrid Fibre Coax (HFC)

serve to provide a network upgrade path for
the existing cable network operators who
can purchase sub-duct or fibre to serve new
areas or upgrade old network infrastructure -
providing the fibre link from the street
cabinets to the central facility, as illustrated
in Figure 7. HFC is very important as it
provides a viable alternative for those areas
that can not be served by DSL, where HFC
exists.

Technical Overview

To offer high-speed Internet services, a
cable operator creates a data network that
operates over its hybrid fibre/coax (HFC)
plant. Figure 7 provides a high-level look ata
typical cable network, including a regional
cable head end which feeds distribution
hubs, through a metropolitan area network
fibre ring. At the distribution hub, signals are
modulated onto analogue carriers and then
transported over fibre-optic lines to nodes
serving 500 to 1,000 homes. From the node,
these signals are carried via coaxial cable to
ahome orbusiness as illustrated in Figure 7.

Tech Talk

Analogue: an earlier transmission technology
which was susceptible to interference and
distortion from external sources.

OFFICE/APARTHENT
BLOCK
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Wireless Local Area
Network (WLAN)

A WLAN is a flexible alternative to a wired
LAN. Itis usually implemented as an extension
to a wired LAN within a building or campus. As
WLANS transmit and receive data over the air
they minimize the need for wired connections.
Thus WLANs combine data connectivity with
user mobility, and, through simplified
configuration, facilitate data enabled mobile
users. WLANs augment rather than replace
wired LANSs, providing the final few metres of
connectivity between a wired network and the
mobile user. Bluetooth and IEEE 802.11 are
examples of WLAN technologies that are
becoming more prevalent today, appearing in
accessories such as laptops, mobile
telephone handsets and Personal Digital
Assistants (PDA). These wireless access
nodes can be linked by fibre back to the
service provider central facility.

WLAN Applications

WLANS are ideal for the provision of local area
networks in older buildings not designed for in-
building distribution of wired services or listed
buildings where installation of wired
infrastructure may involve structural or
aesthetic changes, as illustrated in Figure 8. A
WLAN requires a discreet access node which
is a small antennae which links to a wireless
adapter in the laptop or PC. These WLAN
networks are becoming increasingly popular in
public areas such as airports. Here users can
access these public access WLANS to browse
the Internet or access email while waiting for
flights. The MANSs will provide an infrastructure
to entice service providers to provide these
public access networks in shopping centres in

SERVICE PROVIDER

Figure 8- Wireless Local Area Network (WLAN)

e
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the towns served by the MANs.

Technical Overview
There are two predominant types of WLAN.

These are Infrastructure and Independent
WLANS.

Infrastructure WLANS

With infrastructure WLANSs, multiple access
points link the WLAN to the wired network and
allow users to efficiently share network
resources, printers, Internet access etc.
Multiple access points can provide wireless
coverage for an entire building or campus.
WLANs communication is limited by how far
signals carry for given power outputs. Wireless
LANSs use cells called microcells, similar to the
cellular telephone network to provide
coverage. Each cell is served by an access
point. At any point a PC equipped with a
WLAN adapter is associated with a single
access point. These cells overlap to provide
continuous coverage.

Independent WLANS

This is the simplest WLAN configuration and is
also referred to as a peer-to-peer network.
When two or more wireless adapters are within
range of each other they can set up an
independent network. These typically require
no administration or pre-configuration.

Tech Talk
Antennae: a device for transmitting, receiving or
transmitting and receiving signals.

e ——
e ——
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The 2G wireless mobile networks have
traditionally provided voice services and with
the introduction of 2.5G a range of data
services. However, with the advent of 3G
mobile networks will now have the capability
to support a broader range of data services
to compliment the existing voice service. 3G
is a wireless radio communications
technology that provides 'always on' mobile
voice and 'broadband' data access. 3G will
add Internet and Intranet access, video-
conferencing, TV and radio services to users
with the added dimension of user mobility.
3G will deliver high-speed access to the
internet, entertainment, information, and
electronic commerce services wherever we
are, not just at our desktop computers, home
PC's ortelevision sets.

Mobile Wireless Applications

The 2.5G and 3G networks will offer a wide
range of applications such as telecommuting
which will facilitate employees working from
home. Today, 2.5G facilitates a wide range of
services such as location based services
allowing courier companies determine the
location of their vehicle fleets. The mobility
aspect of 3G will mean that those jobs
requiring individuals to work out of the office,
such as sales representatives and site
engineers can have realtime access to
detailed instruction guides. 3G can provide
mobile emergency services, such as
ambulance crews with video links to a
hospital or doctor for specialised advice.
These are a sample of the situations where
3G will play a valuable role. The relative
speed advances achieved with 3G over the

prevalent 2G service is best represented
through the following example:

Time to Download a three minute
MP3 song.

g D

31-41 minutes

Figure 9- 2G/3G data transfer rates

Increasingly, machine-to-machine
communications, also referred to as
telematics will also become prevalent.
Domestic appliances will have built-in radio
modems to provide remote troubleshooting
and repair. Likewise, remote vending
machines will be able to inform the
warehouse when they need restocking, for
example a coffee machine at the train
station.

Technical Overview

As illustrated in Figure 10 mobile networks
are comprised of a number of overlapping
very small cell (picocell) sites to provide
contiguous coverage. This allows mobile
users to roam and still retain service
coverage. As 3G services provide users
faster data access of the order of 14 - 200
times the speed of the current GSM (2G)
services the picocell sites will be required to
process higher bandwidth volumes. This will
require more cell sites processing high data

OFICEAPARTHENT
2

Figure 10- 3G (Third Generation Mobile Wireless Networks)




[image: image18.jpg]throughputs. The MANs under construction
will be ideally placed to provide the data link
from the picocell sites to the central facility.

Today's 2G cellular telephone systems are
mainly circuit-switched, with connections
always dependent on circuit availability this
means that if A sends B data the bandwidth
allocated to the connection is reserved for
the use of A and B alone even if there is no
conversation or traffic being transmitted for
the duration of the connection. This is a
relatively inefficient use of the bandwidth.

<%
weswes Metropolitan A work
N Government Buildings~
@ Services/Government \;";
mm Business Parks Under Devel
s Business Parks 200+
e Schools 100+
1 Commercial

The 3G network is architected using a
packet-switched connection, using the
Internet Protocol (IP). This means that the
data is packetised, i.e. the data is broken
down into a small bundle of data. This bundle
of data called a ‘packet’ has control
information appended to the packet. This
control information contains the target
destination. This means that a number of
data transfer sessions can occur in parallel
over the same amount of bandwidth, making
more effective use of the traffic carrying
capacity of the network.

Figure 11 - Metropolitan Area Network Route Map for Athlone
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A

Access Node - A point on a network which provides a
means for subscribers to access a network.

Active: refers to the installation of electronic
equipment and computer servers to build services on
the MAN.

Adapter - A device used to connect two devices so
that they can communicate.

Analogue: an earlier transmission technology which
was susceptible to interference and distortion from
external sources.

Antennae: a device for transmitting, receiving or
transmitting and receiving signals.

ATM(Synchronous Transfer Mode) - a fast cell
switching technology for data transfer.

B

Bandwidth - A term used to refer to the volume of
data that a telecommunications channel can carry.
Base Station: an facility to house equipment to deliver
wireless services, e.g. mobile phone.

Bluetooth - A wireless protocol which facilitates
connectivity between the equipment of various
vendors with a range 10 metres, which is generally
used to connectlaptops, PDA's etc.

Broadband: is a general term referring to fast access
to fast data rates - usually greater than 2Mbs.

[o3

Cable: refers to coaxial cable which is traditionally
used in television connections.

Central Facility: facility where the local telephone
exchange, switch, transmission equipment, etc. is
located and is often referred to as a PoP (Point of
Presence).

Circuit - The physical path or connection, including
equipment between two given points.

Collision: The result of two workstations or PC's
simultaneously sending information which bumps into
each other corrupting both signals.

D

Decoder - A device that converts data from one form
toanother.

Downstream - In a communications network there are
two transmission directions, coming to and going from
a point. Downstream refers to that direction from the
central facility to the user.

DSL(Digital Subscriber Line) - a technology which
facilitates the provision of high speed voice an data
services simultaneously over the same copper cable.
Duplex - A telecommunications term meaning
simultaneous two-way transmission.

E

Exchange - A term used to refer to a telephone
switching centre - a physical room or building.
F

Fibre: is the shortened name given to optic fibre which
is made from pure glass and uses light to transmit
information.

G

GSM(Global System for Mobile Communications) - a
digital cellular standard for mobile wireless.

H

Headend - This term is used to describe the
originating point of a television signal in a cable
television network.

HEAnet: provides high quality Internet Services to the
Irish Higher Education sector.

HFC(Hybrid Fibre Coax) - A term used to describe a

network infrastructure based on copper and optic fibre
-traditionally deployed by cable television companies.

Hub - The point on a network where circuits are
connected.

I

IEEE: Institute of Electrical and Electronics Engineers.
IP(Internet Protocol) - A network protocol on which the
Internetis based.

L
LAN(Local Area Network) - A short distance based
network typically found within a building or campus.

M

MAN(Metropolitan Area Network) - A
telecommunications term used to describe a network
serving business and residences in an urban area.
Mbps(Megabytes per second) - This is a million bits
per second. A bit is the smallest unit of data that a
computer can process.

Modem - a piece of equipment use to convert digital
signal to analogue signals and vice versa to facilitate
sending data over the analogue public switched
telephone network.

N

Node - A point of connection into a network.

o

Operator - This is an organisation licensed to provide
telecommunications services.

P

Pair - Can be fibre or wire and is used to refer to two
separate conductors travelling the same route and
serving as a communications channel.

PDA(Personal Digital Assistant) - an electronic
handset smaller than a laptop computer which
supports specific functions like email, calendar,
address book management etc.

Peer-to-Peer - Communications between two entities
that operate within the same layer of a system.
Picocell - A wireless base station designed to serve a
smallarea.

Plant- A general term used for all equipment used by a
telephone company to provide telecommunications
services.

Protocol - A protocol is a set of rules that govern the
format of messages that are exchanged between
computers and people.

R

Resilience: the ability to provide a backup service in
the event of a disruption or breakdown.
S

Service Providers: are the companies who deliver
services including but not limited to television, Internet
access, voice, high speed data.

u

Upstream - In a communications network there are
two transmission directions, coming to and going from
a point. Upstream refers to that direction from the user
to the central facility.

v

Voice over IP: amethod of delivering voice on Internet
and data networks.

VPN(Virtual Private Network) - This is a circuit that
allows private data to pass over the Internetin a secure
fashion.

X

xDSL: refers to Digital Subscriber Line a method of
providing high speed data services over copper wires
which are currently supporting a voice service.
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