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Please note that the KCN design will continue to evolve.
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Audiences:
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Section 1
Management Summary

Introduction

This document describes the provision of educational broadband
communications and services to Kent LA and the development of the
second phase of the Kent Community Network, 2005 to 2009.

As Prime Contractor fors ¢ h o ordadband to Kent County Council,
Unisys assisted in the successful delivery of broadband services to
approximately 225 Schools during the initial phase of the NGfL
programme. Unisys is therefore particularly keen to ensure that this
knowledge, experience and expertise are leveraged to the benefit of
schools.

SEGfL went to European Union procurement (OJEU) for broadband
services on behalf of its 17 LEAs. Unisys won a SEGfL Framework
Agreement in March 2004 and Kent selected Unisys for the provision
of the new KCN after a competition ending in September 2004.

In September 2006, the Unisys contract was extended to August 2009,
in order to align itself with the procurement of the Kent Public Services
Network for operation in 2009.

Unisys core expertise is in the provision of fully managed infrastructure

services that deliver true business benefit and value-added services to

our clients. Unisys has remained consistent in the provision of services

to SEGfL on a fully managed basis, which ensures that our LA clients

enjoy the benefits of a single point of contact and single point of
responsibility to maintain and manag
endo basis.

Kent CC Challenges

Intheil CT i n Sc ho o |IDES éstadished aawrtaegets for

schools broadband based on a minimum of 8Mbps for Secondary and

2Mbps for Primary by August 2006. These targets respond to the

planned growth in on-line educational content from sources such as
Curriculum Online. These new targets clearly challenged the

scalability and affordabiltyof Kent 6 s f i rst bandadband
placed greater emphasis on supplier technical innovation, bandwidth
aggregation and commercial transparency.

Page 2 of 31 January 2007



Unisys Approach

A key requirement for Kent was the creation of cost effective and
scaleable network capacity. This had to accommodate predicted traffic
growth of up to 50 times over three years, a trebling in the number of
connections, provide scalability to meet future bandwidth demands and
offer the lowest ongoing costs beyond 2006.

Kent LEA therefore required a solution that replaced existing network
infrastructure and ensured that these targets are met on a best value
for money basis.

Whilst this solution was primarily designed to meet the educational
needs of Kent schools, it should also offer the ability to develop in the
medium term towards a consolidated community based network, upon
which connectivity requirements for public, private and voluntary
sectors across Kent could potentially be supported.

Unisys welcomes these challenges and is confident that the following
technical solution will achieve these goals in partnership with Kent, and
will continue to ensure successful delivery of safe, secure and reliable
broadband s er educatos communit.e nt 6 s

As the incumbent supplier of the education network, Unisys
approached its solution design from non-constrained, green-field and
best value for money perspectives. Unisys examined many new
design topologies and carrier partners to determine the most cost
effective and sustainable solution for Kent. This has resulted in a
solution which meets these best value criteria and introduces
innovation into both technical and service delivery offerings.

With its wide industrial and commercial experience in ICT, the Unisys
solution is created around industry standards which also comply with
B e ¢ t desigs specifications for the National Education Network.

The Unisys solution provides an output based, fully managed, end-to-
end broadband service inclusive of telecommunications line provision
through a mixture of BT Global Services (ex. BT Retail), and BT
Openreach (ex. BT Wholesale). This managed service wrapper
provides Kent LA with a single point of contact and management
responsibility for the procurement, provision, installation and ongoing
service delivery of broadband services.
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Solution Summary

WAN Connectivity

The first Kent fatwork wds baSed bnradradiddna n d
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The first network provided 10 area hub sites, aggregated back to a
single core site based at Maidstone. While sufficient up to 2004, this
network backbone offered insufficient scalability and reliability T
particularly in the lack of reliable power and 24x7 access in hub sites -
to support the proposed huge growth in school requirements.

To meet the revised requirements, Unisys took a fresh, green-field
approach to the network design. Unisys concluded that the best value
approach was to identify a number of tactical sites, from which Schools
could be clustered to minimise line lengths. A detailed evaluation was
undertaken of the location of all Kent schools and the relationship with
134 BT exchanges. The resultant design provides a total of 16
Backbone Hub sites and a further 21 Local Hub sites.

KCN2 Backbone Connectivity

/ KCN2: Backbone

[] wAN centre
A Backbone Hub
B Local Hub

100 Mbps
w1000 Mbps
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The Unisys design is a high speed, resilientme s h 6 b atbdt bone 6
connects 16 backbone aggregation hubs (distribution area level) to the
KCN2 WAN centres in Maidstone and Canterbury. Every hub has at

least two connections for added reliability. Connections use fibre optic

cable provided by BT LAN Extension Services (LES or WES). These

BT products provide cost effective, high speed Ethernet connections

over distances up 25Km.

10Mbps Secondary Connections

Secondary schools will generally be connected to a backbone hub
using BT LAN Extension Services (LES). Schools within a 3.5Km of the
backbone hub will be connected using BT LES2 or LES10LR and both
provide symmetric, 10 Mbps bandwidth over an optical fibre end-to-end
connection. Over 3.5 km LES10 is used.

LES connectivity provides a scalable upgrade path from 10Mbps to
100Mbps, and even to 1,000Mbps for secondary schools should
bandwidth demands continue to increase. With a fully-switched
network, latency is reduced to under 10 mS, providing excellent
performance for video and VOIP. Bandwidth can be limited to levels
below 10 Mbps if required to reduce school financial contributions.

2Mbps Primary Connections

Unisys has evaluated primary school locations to determine the best
performance and best value solution over a 3 year period. This work
recommended that over 360 sites connect using LAN Extension
Services plus a limited number Learning Stream circuits.

In 2006 and 2007 an upgrade programme is replacing the majority of
Learning Stream circuits with LES circuits. Whilst the LES service has
a much higher initial connection cost than Learning Stream, in many
cases the ongoing annual rentals can be lower. The benefits in terms
of bandwidth and quality of the connection are considerable.

The LES solution ensures a fully scalable upgrade path from 10Mps to
100Mbps, as bandwidth demands increa
investment and avoiding potential costly re-installation charges for

alternative products after the initial fibre optic cable has been installed.

/ KCN2: Backbone & Local Hubs

[1 waN centre
A Backbone Hub
B Local Hub

100 Mbps
= 1000 Mbps

KCN2 backbone, showing the 21 local hubs (blue squares)
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Solution Integration

The KCN solution includes a range of Unisys key services which
integrate the separate elements of the broadband service into a single
deliverable solution designed to offer true value to KCC.

Solution Design and Deployment
Network Infrastructure:

A WAN and infrastructure consultation and design
A Proof of concept testing and integration
A Active component installation, configuration and maintenance.

Management Services

A Helpdesk
A Unisys single point of contact (24 x 7 x 365 capability).

A Note: The contact point for schools is the EIS Broadband Help
Desk which will resolve issues or pass issues to the Unisys
Service Desk as required.

A Network Operations Centre:
A Remote device monitoring
A Performance management
A Configuration and support of active network components.
A Service Level Management:
A Statistical reporting of network infrastructure performance
A Proactive and reactive problem resolution and escalation
A Hardware/Software maintenance and support
A Third party supplier management
A Program Management Office (PMO)
A Change control management

A Management and implementation of Installs, Moves, Adds and
Changes (IMACS).

A Service Delivery and Account Management Team
A Proactive development of broadband service
A Service delivery reporting
A Problem resolution, review and escalation
A

Adoption of fAbest praicdi ced and
improvement processes.
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Why Unisys?

imagine it.

Adonew

Value for money

Unisys believes this broadband solution provides the optimum topology
for geographical concentration of school sites to minimise last mile
circuit lengths and maximise core bandwidth aggregation. This design,
coupled with Unisys6transparent pricing policy and strategic BT
relationship, offers Kent Education the most cost effective and
sustainable solution for provision of broadband services to 2009 and
possibly beyond.

Innovation

Unisysosolution in partnership with BT provides the option to host area
networking equipment within BT telephone exchanges. This solution
removes the problems of space avail a
power supply and environmental conditions associated with hosting

equipment at school premises.

Effective deployment

Unisys previously provided Managed Network Services to Kent for four

years and our account team fully conversant with KCN, has

established lines of communication within Kent and has an extensive
knowledgeofi t s peopl e, pr. madeisontd theUnisyd t o o |
team our telecommunications partners provide an experienced Project

Director with intimate knowledge of BT processes and the necessary
influence to ensure timely execution

Low Risk

Unisysé fully managed a mesasinglepomtr at ed
of ownership and accountability to Kent for solution deployment and

ongoing service delivery management. This approach mitigated any

risk associated with transition to an alternative supplier, eased the

complexity of service migration and ensured a cost effective and co-

ordinated transfer of existing BT services.

Financial Stability

Considering the volatile nature of the telecommunications carrier
marketplace, Unisys is a financially stable company with in excess of
100 years trading history.
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Summary

Commitment to the Vision

Whil st Unisysod6 solution has been
value requirements for Kent schools, it is worth noting that this
presents a significant opportunity for the Kent Community, Families
and Education Directorate to develop the principles of a Community
Network to include such additional services in the future such as
libraries, NHS, Police and Fire should the opportunity arise.

Given its existing track record, technical capability, innovative
approach and financial strength, Unisys is confident its solution
provides the best value for money, low risk solution to KCC. This
enables Kent to concentrate on the strategic development of additional
value-added services around the SEGfL proposition for the further
benefit of its schools and education communities.
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Introduction

Connectivity

Section 2
Solution Overview

The design for phase Il of the Kent Community Network is based upon

providing the maximum bandwidth, best-value solution to all Kent

Schools. The design utilises industry-standards and best practice.

Kent 6s existing infrastdexperienee e i nves
gained from the existing managed network has been considered

throughout. Where appropriate, the integration of current KCN

connections within the new service was achieved without limiting any

of the options available within a 6g

Of the available Wide Area Network technologies and associated
6productsé (BT LES ( SBHDSY MedHaWPN, Dat a
Learning Stream, bespoke 6point to p
solutions), Uni syso6 sol uti oBervitessi gn
(LES) wherever possible. Some Learning Stream circuits have been
incorporated where they provide effective symmetric 2Mbps to a

primary school or where the provision of LES services would be cost

prohibitive. Learning Stream currently connects under 5% of schools

and this proportion will continue to fall steadily over 2007.

This approach enables the majority of schools to be connected with a
WAN service that can deliver up to 10Mbps; offering real scalability for
primary schools from 2Mbps and exceeds the DfES 8Mbps
requirements for secondary schools. Delivery over optical fibre is
inherently more reliable than over copper due to the nature of fibre and
because the circuit is entirely new, end-to-end.

Network Design

The design process sought to achieve the maximum number of LES2
services for access onto the KCN, whilst balancing this against the
need for a resilient and efficient backhaul or network backbone. The
aggregation or clustering of schools to maximise savings on the
delivery of Short Haul Data Services (LES) circuits must be balanced
against what is technically viable and may offer an affordable
backbone solution.
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The first KCN network design also sought to minimise the connection
length to schools and simply aggregated this bandwidth directly back to
Maidstone. However, because of the relatively severe cost
implications of lengthy LES circuits most edge circuits within Kent
would not be financially viable simply by extending the first network.

With this in mind, areas with geographically higher densities of
secondary schools were evaluated. As secondary schools require
bandwidth at 8Mbps, and most are likely to need further increases in
bandwidth, these sites are mostly connected to backbone hubs plus a
few local hubs that have 100 Mbps connectivity.

The location of secondary schools across Kent had dictated the design
strategy behind the existinginf r astruct ure with OArese
Ashford, Broadstairs, Canterbury, Dartford, Dover, Gravesend,

Maidstone, Sittingbourne, Tonbridge and Tunbridge Wells.

Red dots on the following diagram indicate the KCN1 area sites.

First network hub sites backhauled to Maidstone with 16 Mbps links.

Some of the primary and secondary schools could have been
connected to these existing 6Aread s
LES services. However, to ensure maximum delivery by fibre to

schools across the whole of Kent a new approach was needed.

LES pricing is based on radial distances from BT Exchanges. Unisys
has built the model for KCN2 on an entirely new network topology
using hubs in BT Exchanges. In this way, the maximum number of
sites may be aggregated at radial distances within 3.5KM and therefore
be eligible for cost efficient LES delivery.

To connect 617 schools in Kent as sp
t h

for Phased Development 6 document,
needed to be expanded.
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The new design comprises 16 BT exchanges, which will form the

backbone of the Wide Area Networ k.

Hubs 6. A1BTexcharigesraggregate remote sites and are
termed O6Local Hubso.
/ KCN2: Backbone & Local Hubs
Gravesend
Dartford
artior A A rSheerness Westgate
) :
SBuintion Chestfield —/\ .
Sittingbourne Broadstairs
= (¢
(
]
\: \%ham ég dwich
i Nonjngton X
Sutton
Valence \A/ Deal
}Tonbridge Pover
L. t. S . A 7z
angton - ~~—
Cranb£ok ge m Folkestone
Hythe
Tenterden
|:] WAN Centre
= A Backbone Hub
New Romney B Local Hub
100 Mbps
= 1000 Mbps

Backbone Hubs (red triangles) and Local Hubs (blue squares)

Backbone hubs aggregate the LES circuit connections to schools and
form the backbone of the Wide Area Network.

Local hubs (tier 2 area nodes) aggregate a small number of Primary
Schools, where possible within 3.5km to enable LES2 delivery.

The design and selection of the backbone and local hub sites is based
on a detailed evaluation of the geography of all Kent schools and their
proximity to the 134 BT Exchange locations. This initial analysis was
subjected to intense scrutiny by a Unisys/Kent team and modified
where local knowledge indicated a better solution was possible.

These hubs provide connectivity using LES2 and LES10 to over 360
Kent Schools. A very few new Learning Stream circuits are required
for more remote 2Mbps sites.

Appendix 1 lists the locations of the Backbone and Local Hubs.

Backbone

The selected backbone hub locations are interconnected via LES100
and LES1000 lines to form a high-speed and resilient network
backbone. The primary purpose of which is to enable fast and reliable
transit for IP traffic from all sites to two points of egress i Canterbury
and Maidstone.

To illustrate this, the following diagram shows the KCN backbone
design. LES100 services are shown as yellow and LES1000 as red.
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The KCN Phase 2 Backbone

As the diagram above shows, the backbone design comprises a
1000Mbps ring linking Maidstone, Ashford, Sittingbourne and
Canterbury, with a 1000Mbps link to Broadstairs. The connectivity to
Backbone Hubs is based on backhaul requirements and the most
advantageous method of achieving resilience. All backbone hubs have
at least 2 x 100 Mbps connections, providing a capacity of 200 Mbps.

Each backbone hub i d$ntemeat cotnection @ WAN o p s 0
service at Canterbury or Maidstone. WAN traffic will be load balanced

across these two sites for Internet connection. Unisys believes this

provides the optimum solution design for achieving cross county

connectivity, resilience and lowest latency.

The backbone will probably evolve to a degree as edge connectivity
requirements increase. This will be driven by increasing uptake of
broadband services.

Environmental

The Unisys decision during the design process to host network
aggregation and backbone nodes within BT Exchange locations was,
as described within the network design section, based predominantly
on a model for maximum fibre delivery throughout Kent. Additional
benefits are gained from this approach for KCN, notably the following.

A AIBT exchange site locations are equipped with appropriate
physical security.

Access is possible for Unisys engineers 24*7

A

A Appropriate power (with UPS) and air conditioning are provided.
(Exchanges are also equipped with auxiliary power services.)

A

Physical space is available within the exchange for cabinet
deployment with free access.
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