THE
AUT
HOR
S

Ultra High Speed Regional Broadband For Everyone

REGIONAL BROADBAND FEASIBILITY STUDY
WOWC-02-12

STIMULATING CONVERSATION
Prepared

for:

Western Ontario Wardens’ Caucus
Broadband Feasibility Study Steering
Committee
c/o Grey County
595 9th Ave East
Owen Sound, ON N4K 3E3
Attention: Geoff Hogan
Director of Information Technology

[Type text]

REGIONAL BROADBAND FEASIBILITY STUDY WOWC-02-12 FOR SERVICE PROVIDERS

Table of Contents
1

2

3

4

5

Acknowledgements ........................................................................................................... 7
1.1

WOWC Broadband Feasibility Study Steering Committee...................................... 7

1.2

County of Oxford GIS Team .................................................................................... 7

Recommendation .............................................................................................................. 8
2.1

Organizational and governance model...................................................................... 8

2.2

Capital structure ........................................................................................................ 9

2.3

Network design and build ....................................................................................... 11

2.4

Budget ..................................................................................................................... 11

2.5

Funding application ................................................................................................ 12

2.6

Next steps ................................................................................................................ 12

Executive summary ......................................................................................................... 13
3.1

Background ............................................................................................................. 13

3.2

Current state ............................................................................................................ 16

3.3

Future state .............................................................................................................. 26

3.4

Budget ..................................................................................................................... 32

3.5

Risks/Mitigations .................................................................................................... 33

3.6

Next steps ................................................................................................................ 35

Background ..................................................................................................................... 36
4.1

Scope of work ......................................................................................................... 36

4.2

Methodology ........................................................................................................... 41

4.3

Qualifications .......................................................................................................... 45

Current State Report – Situation Analysis ...................................................................... 60
5.1

Gap Analysis and scoping exercise......................................................................... 60

5.2

Potential funders identified ..................................................................................... 89

Consultation Draft -- NOT APPROVED

2

REGIONAL BROADBAND FEASIBILITY STUDY WOWC-02-12 FOR SERVICE PROVIDERS

6

Future State Report – Objectives, Strategies, Performance Measures.......................... 102
6.1

7

8

Options articulated ................................................................................................ 102

Future State ................................................................................................................... 119
7.1

Future Network Vision ......................................................................................... 119

7.2

Budget ................................................................................................................... 167

7.3

Timetable .............................................................................................................. 170

7.4

Performance Measures .......................................................................................... 170

7.5

Create road map .................................................................................................... 173

Appendices.................................................................................................................... 178
8.1

Residential and small business profiles ................................................................ 178

8.2

MGS IT&T Winner Take All procurement options ............................................. 181

8.3

Glossary of terms .................................................................................................. 184

Consultation Draft -- NOT APPROVED

3

REGIONAL BROADBAND FEASIBILITY STUDY WOWC-02-12 FOR SERVICE PROVIDERS

Table of Figures
Figure 1 Public sector users sites and service provider core fibre optic network infrastructure
................................................................................................................................................. 17
Figure 2 Wireless service provider 3G tower sites ................................................................. 20
Figure 3 User applications demands driving bandwidth growth ............................................ 28
Figure 4 High-level conceptual Future State Design .............................................................. 29
Figure 5 Carrier Ethernet IP/MPLS Future State Network ..................................................... 30
Figure 6 Future State Network coverage map ........................................................................ 31
Figure 7 Relationship of SWEA and WOWC projects ........................................................... 40
Figure 8 Coverage area of WOWE Broadband Feasibility Study .......................................... 41
Figure 9 Technical Planning Methodology............................................................................. 42
Figure 10 Achieving the Next-Generation network today ...................................................... 54
Figure 11 Potential economic multiplier effect of GONET.................................................... 55
Figure 12 "Digital Infrastructure for Ontario’s Digital Economy" ......................................... 56
Figure 13 Competitive GONETwork Model .......................................................................... 57
Figure 14 INS fibre optic network coverage........................................................................... 64
Figure 15 Public sector user sites coverage ............................................................................ 69
Figure 16 User sites with fibre optic connectivity .................................................................. 70
Figure 17 User site monthly charges ...................................................................................... 71
Figure 18 User site populations .............................................................................................. 72
Figure 19 User sites by local access type................................................................................ 73
Figure 20 User site by local access port speed (Mbps) ........................................................... 74
Figure 21 User sites by transport protocol .............................................................................. 75
Figure 22 Users sites by connectivity service type ................................................................. 76
Figure 23 User sites by bandwidth received ........................................................................... 77

Consultation Draft -- NOT APPROVED

4

REGIONAL BROADBAND FEASIBILITY STUDY WOWC-02-12 FOR SERVICE PROVIDERS

Figure 24 Residential and small business users responding to WOWC online survey .......... 78
Figure 25 Average Canadian broadband Internet prices by service type ............................... 80
Figure 26 Close up of users sites and current fibre optic infrastructure in urban location ..... 81
Figure 27 Close up of users sites and current fibre optic infrastructure in rural location....... 82
Figure 28 User sites and existing provider fibre optic infrastructure ..................................... 83
Figure 29 Internet connection speed test data ......................................................................... 84
Figure 30 Provider existing fibre optic infrastructure............................................................. 85
Figure 31 Close up of provider existing fibre optic infrastructure ......................................... 86
Figure 32 Existing 3G wireless provider tower sites .............................................................. 87
Figure 33 Existing 4G wireless provider tower sites .............................................................. 88
Figure 34 Bell Network employed for EORN project .......................................................... 103
Figure 35 Alberta SuperNet coverage................................................................................... 112
Figure 36 City of Kingston fibre optic and fixed wireless coverage .................................... 116
Figure 37 Connected devices per person forecast................................................................. 120
Figure 38 Internet of things................................................................................................... 121
Figure 39 User applications demands are driving the need for continuous bandwidth growth
............................................................................................................................................... 126
Figure 40 High-level conceptual Future State Network Design ........................................... 128
Figure 41 Connectivity to 151 Front St. W, Toronto and other service edge providers from
Future State Network Service Edge ...................................................................................... 130
Figure 42 Ethernet Service Definition Framework ............................................................... 132
Figure 43 Ethernet Private Line (EPL) Service .................................................................... 134
Figure 44 Ethernet Virtual Private Line (EVPL) Service ..................................................... 135
Figure 45 Ethernet Private LAN (EP-LAN) Service ............................................................ 136
Figure 46 Ethernet Virtual Private LAN (EVP-LAN) Service ............................................. 137
Figure 47 IP VPN (MPLS VPN) Service ............................................................................. 138
Consultation Draft -- NOT APPROVED

5

REGIONAL BROADBAND FEASIBILITY STUDY WOWC-02-12 FOR SERVICE PROVIDERS

Figure 48 DWDM Optical Transport Network Topology and Requisite Point-to-Point
Connections........................................................................................................................... 140
Figure 49 Typical Optical Transport Network Shelf – Simplified Block Diagram .............. 141
Figure 50 Metro or carrier Ethernet IP/MPLS Network – Simcoe, Grey, Bruce, and Huron
counties ................................................................................................................................. 144
Figure 51 Metro or carrier Ethernet IP/MPLS Network – Dufferin, Wellington, Perth, and
Oxford counties ..................................................................................................................... 145
Figure 52 Metro or carrier Ethernet IP/MPLS Network – Brant, Norfolk, Elgin, and
Middlesex counties ............................................................................................................... 146
Figure 53 Metro or carrier Ethernet IP/MPLS Network – Lambton, Essex, Chatham-Kent,
Waterloo counties ................................................................................................................. 147
Figure 54 eTOM Level 0 Process Overview ........................................................................ 152
Figure 55 eTOM Level 2 Process Overview ........................................................................ 153
Figure 56 Future State Network coverage ............................................................................ 155
Figure 57 Overlap of Future State Design and existing provider fibre optic infrastructure . 163
Figure 58 Close up of overlap of Future State Design and existing provider fibre optic
infrastructure ......................................................................................................................... 164
Figure 59 Overlap of Future State Design and existing provider fibre optic infrastructure and
public sector user sites .......................................................................................................... 165
Figure 60 Overlap of Future State Design and existing provider fibre optic infrastructure and
3G cellular tower sites .......................................................................................................... 166
Figure 61 Overlap of Future State Design and existing provider fibre optic infrastructure and
4G cellular tower sites .......................................................................................................... 167

Consultation Draft -- NOT APPROVED

6

REGIONAL BROADBAND FEASIBILITY STUDY WOWC-02-12 FOR SERVICE PROVIDERS

1 Acknowledgements
The authors, Campbell Patterson, www.campbellpatterson.com and Jay McMaster,
jmcmaster@advancedipsolutions.ca, would like acknowledge the contributions of the
following individuals without whom this feasibility study could not have been completed:
1.1 WOWC Broadband Feasibility Study Steering Committee


Lance Thurston – Chief Administration Officer, Grey County



Geoff Hogan – Director of Information Technology, Grey County



Gary Reed – formerly Director of Information Technology, Middlesex County



John Moore – Manager of Information Systems, Oxford County (retired)



Serge Lavoie – President, South West Economic Alliance



Mike Marcolongo – Policy Advisor, Ministry of Agriculture and Food and Ministry
of Rural Affairs



Ed Deng – Senior Analyst Engineer, Ministry of Economic Development, Trade, and
Employment



Helen Hambly Odame – Associate Professor, University of Guelph, School of
Environmental Design & Rural Development, Capacity Development and Extension



Nicole Markwick – Student, University of Guelph



Wilson Halder – Student, University of Guelph

1.2 County of Oxford GIS Team


Lynn Buchner – Director of Corporate Services, Treasurer



Matt Cowan – GIS Manager, Information Systems



Craig Harwood – GIS Analyst, Information Systems

Consultation Draft -- NOT APPROVED

7

REGIONAL BROADBAND FEASIBILITY STUDY WOWC-02-12 FOR SERVICE PROVIDERS

2 Recommendation
It is recommended that the WOWC proceed with building a regional area network (RAN).
The RAN, is nominally called, “SWIFT”1 for “South Western Integrated Fibre Technology”
Network, as characterized by the WOWC Broadband Steering Committee. The realization of
the steering committee’s vision requires ubiquity of fibre optic infrastructure throughout
Western Ontario; resulting much more fibre optic plant than is in place today.
SWIFT has three infrastructural components interconnected together:
1. Transport fibre optic – a fibre optic transport network inter-connecting all major
centres in Western Ontario operating at 100 gigabits per seconds (Gbps).
2. Aggregation fibre optic – the fibre optic transport network connected the 40 Gbps
Aggregation points in each county.
3. Access fibre optic – each access aggregation point would be connected to 10 Gbps
Access nodes in various cities, towns, villages, and hamlets in the region.
This design results in a high capacity, scalable, and ubiquitous fibre optic infrastructure
deployed in 310 communities, accessible to 2,960,941 residents, covering about 41,8262
kilometres, reaching communities with population densities as low as 4 persons per
kilometre2.
2.1 Organizational and governance model
The organizational model recommended is a consortium of WOWC representatives and
service
providers
similar
to
the
Alberta
SuperNet
(see
“section
6.1.1.2 Public Private Partnership model,” for detailed description of SuperNet). Unlike
Alberta which had only a handful of service providers prior to SuperNet and elected to
choose one service provider to administer SuperNet,
Western Ontario is in a unique position in Canada where there are over 20 incumbent service
providers competing to offer broadband services today. In most regions in Canada there are
only 2 or 3 providers operating. In Iowa, as described in section, “5.1.2.13 Iowa Network
Services (INS),” 127 small incumbent local exchange carriers (SILECs) formed a consortium
to deliver broadband services.
Therefore, borrowing elements from the INS and SuperNet models, SWIFT will be a
consortium of service providers and WOWC users. SuperNet is one of the most successful
public-private partnership networks and INS is one of the most successful small provider
consortium networks. Like IOWA, who has more SILECs than any other region in Canada,

1

SWIFT is a name and logo created by the members of the WOWC Broadband Feasibility Steering Committee
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Iowa has more SILECS than any other state in the union; and like Alberta, WOWC will
connect public sector users by collaborating with private providers in a regional broadband
network.
The consortium approach represents an opportunity to leverage this exceptional circumstance
by marshaling the resources and capabilities and physical fibre optic infrastructure of all of
these willing provider partners through joint funding and governance to build and operate a
‘next generation2’ RAN. Collectively, the dynamism of this group will enable providers and
users to leapfrog their peers in other jurisdictions in terms of Internet connectivity and
applications, giving Western Ontario initial economic and social competitive advantages and
an enabling network that will scale to the needs and applications of Western Ontarians as
they grow in the future.
As well, other public sector organizations such as hospitals and school boards, and private
sector enterprises could be members if desired, to broaden participation, possibly by creating
tiers of membership. The consortium members would form a board of directors and
professional managers may be seconded from member organizations and/or hired anew. The
board and management would be responsible respectively for the oversight and management
of the construction and operation of the RAN during the start-up phase of the network.
During this time the optimal management team personnel, staffing size and operating
structure could be determined and established to oversee operations and capital expenditures
on a permanent basis based on actual conditions on the ground as they evolve. This
consortium, would be responsible for ensuring the guiding principles of the network were
enshrined in the by-laws of the corporation and followed to achieve the outcomes described
in section “3.3.1 Guiding Principles.”
2.2 Capital structure
Like EORN, SWIFT would likely be incorporated as a not-for-profit corporation under the
Corporations Act of Ontario. There are other capital structures that may be suitable, such a
co-operative, municipal corporation, for-profit corporation, or partnership agreement.
Subject to funding approvals, the most suitable capital structure options would need to be
described by financial and legal counsel.
Irrespective of the structure of the entity, SWIFT would manage the operational and financial
requirements of the RAN, and this body would operate at arm’s length from the WOWC on a
day-to-day basis, but may report directly to it.

2

The next-generation network (NGN) is the concept that one unified network transports all information and
services (voice, data, and applications) by encapsulating these into Internet Protocol (IP) packets, identical to
those used on the Internet.
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2.2.1 FUNDING TO BUILD SWIFT

Funding for the initial construction and deployment of SWIFT could come from the
following sources:
1. Equity investments would typically come from the WOWC member counties,
separated municipalities, and provider partners, and/or;
2. Grant funding from upper tier governments like Service Alberta for Alberta SuperNet
and Infrastructure Canada and OMAFRA for EORN, and P3 Canada (broadband
infrastructure is eligible for this type of funding but as yet no broadband
infrastructure projects have received P3 funding) and/or;
3. Debt financing possibly through Infrastructure Ontario as required (broadband
infrastructure is eligible for this type of funding but as yet no broadband
infrastructure projects have received Infrastructure Ontario P3 financing).
2.2.2 FUNDING TO OPERATE SWIFT

SWIFT operations could be funded through three channels:
1. As a “going concern” which would be achieved through membership fees paid by
members of the consortium and/or;
2. By public and private enterprise users of the system as a fee for service, like a
‘broadband utility,3’ and/or;
3. By contributions in-kind to capital made by provider partners from time to time as
system expansions and/or upgrades are required, and/or:
4. Future funding applications to upper tier governments to upgrade and/or expand the
system, as available and if desired. However, the user-pay model as proposed is
intended to be self-sustaining through rates, so it is independent of the ongoing need
for taxpayer funding.
Note: the ongoing funding of SWIFT operations beyond “Day One” is outside the scope of
this feasibility study. The strategies and budgeting for operations would typically be
included in a business plan when it is prepared.

3

Susan Crawford, “The Telecom Industry and Monopoly in the New Guilded Age,” Yale University Press,
January 8, 2013
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2.3 Network design and build
The foundation of the network design is built upon an 80 channel, 100 Gbps fibre optic
transport network inter-connecting all major centres in Western Ontario. This transport
network would be connected to the 40 Gbps Aggregation points in each county. Each access
aggregation point would be connected to 10 Gbps Access nodes in various cities, towns,
villages, and hamlets in the region.
The reader is cautioned that this Future State Design is not a static system and requires
refinement through detailed consultations with providers through the RFI/RFP selection
process. Technological changes will invariably occur and circumstances on the ground are
subject to change. For example, it is likely within the timeframe of the build for this project
that the Aggregation Network electronics would see 100 Gbps connections to the Core,
replacing the 40 Gbps line cards contemplated within this design. However, at this writing,
First Customer Ship (FCS) dates or pricing for the 100 Gbps line cards within this specific
hardware platform are unknown. The authors have designed a modular chassis-based
solution for the Aggregation Network routers, such that these line cards may be easily
interchanged within the design. However, the point of this example is to indicate just how
fluid and immediate technological changes are within the marketplace.
2.4 Budget
The capital budget estimated to build the system as a wholly greenfield project is about $234
million with initial operating costs of $9.6 million annually. The capital budget may be
reduced by acquiring assets contributed in-kind or by contract from provider partners in the
consortium. The authors estimate this contribution to capital cost reduction would be in the
20 - 30% range ($50 - $70 million) of the total budget, which could also lead to
corresponding reductions in the day-one operating costs ($2.2 - $3.4 million).
In addition, a large number of provider respondents suggested that a significant benefit to the
region would be a direct fibre optic transport connection to the 151 Front Street West,
Toronto and the collocated Torix Internet Exchange Point (IXP) where all providers meet to
connect to the Internet and exchange IP traffic. It has been estimated the capital cost for two
redundant and diverse fibre optic links would be $1.2 million each for a total of $2.4 million
and the Day One operating cost to be $35 thousand each per year for a total of $70 thousand
per year. These transport fibre links are included in the total estimated project cost above.
The authors have taken this zero-based budgeting approach to cost estimation due to the
sizeable gaps in the data from the provider survey, which make it unreasonable to estimate
the total value of potentially contributable assets. Therefore, the reader may safely conclude
that the costs to build the system will not exceed the budget as quoted herein.
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2.5 Funding application
It is recommended that the WOWC proceed with creating an organizational design and
articles of incorporation or partnership agreement. This not-for-profit or other entity would
be the vehicle for making a funding application to the federal and provincial governments in
early 2014. Alternatively, since the WOWC is an incorporated not for profit organization to
facilitate grant applications, the WOWC could proceed immediately, prior to setting up the
consortium, if desired, as was the case with EOWC and their entity later incorporated to
manage the RAN project, Eastern Ontario Regional Network (EORN) and then transfer
responsibilities to SWIFT once incorporated.
2.6 Next steps
The following Table 1 is an achievable, high-level timetable from Feasibility Study through
to Deployment Plan:
Table 1 Timetable of Road Map

Deliverable

Start

Finish

Feasibility Study approved

November 2012

September 2013

Organizational structure approved

September 2013

December 2013

Funding application approved

January 2014

March 2014

Contribution agreements with funders
signed

April 2014

June 2014

Funding received

June 2014

August 2014

RFP issued

September 2014

December 2014

Providers MSA/SLAs signed

January 2015

March 2015

End state report completed

March 2015

April 2015

Business plan completed

January 2015

March 2015

Marketing plan completed

March 2015

April 2015

Deployment completed

April 2015

March 2018

Consultation Draft -- NOT APPROVED

12

REGIONAL BROADBAND FEASIBILITY STUDY WOWC-02-12 FOR SERVICE PROVIDERS

3 Executive summary
The following is a summary of the Current State Report and Future State Report (the WOWC
Broadband Feasibility Study).
3.1 Background
The following are some factors that affected the inputs and outputs of the feasibility study:
3.1.1 SURVEY

A comprehensive survey of public sector users and private sector service providers was
undertaken as inputs for analysis. Public sector organizations were chosen because of their
propensity to be consumers of high capacity internetworking services. Many public sector
organizations enjoy fibre optic connections today to some or all of their sites. If new fibre
optic facilities are built to sites these public sector sites not presently receiving fibre optic
connections throughout the region through the SWIFT project, those optical Access Network
facilities in each town, village, and hamlet may be used as a springboard to extend broadband
services to residents and small businesses. In this manner, all Western Ontarians gain a
service benefit, whether at home or work and all receive a return on the public investment in
infrastructure.
The data requested covered the respondents’ internetworking infrastructure, services,
contract terms, and rates. This data was subsequently mapped. The gaps between providers
and users of the infrastructure were assessed from tabular data in the survey and geospatial
data on the maps.
3.1.2 RESPONSE RATE

The response rate of users was 44% and providers 95%. Due to the relatively low response
rate of users the findings of this study should be considered directional only and not
conclusive. While provider responses were high, Eastlink did not provide the data necessary
by the deadline with Bell Canada and Bell Aliant declining to participate outright. These
latter two organizations represent about 70% of the fibre optic network coverage of Western
Ontario. Consequently, the findings based on the provider data should also be considered
directional and not definitive.
3.1.3 DISTRIBUTION OF DATA

In addition to the deficiencies in the response rate, the distribution of the responses across all
counties within the WOWC, plus Chatham Kent and Kitchener-Waterloo, is uneven. In
addition, some groups of public sector users are better represented than others. For example,
all of but one county participated in the survey, while no First Nations provided results by the
deadline.
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3.1.4 OVERCOMING GAPS IN THE DATA

The authors have taken steps to compensate for gaps in the survey data and have made the
following recommendations:


All sites, where civic addresses could be obtained of users and GPS coordinates for
provider points of presence (POPs) who have not responded, have been mapped. For
example, all point data of the school board sites in the region and all of the Bell/Bell
Aliant and Eastlink POPs have been mapped. However, there is no line data representing
their fibre infrastructures that interconnect these sites. While the authors have no direct
knowledge of the connectivity and services for these organizations, the presence of the
sites provides some indirect insights into how the sites may be connected, or could be
connected in the future, and certain inferences about the services they are current
receiving or providing may be drawn.



A large number of users and providers have stated they will complete the survey and
submit their data. For example, Eastlink have said they may provide their data at a later
date. Some user data has come in since the closing date for submission, and mapping has
been updated accordingly. It is recommended that WOWC continue to receive and input
this data into the GIS database, so that over time, an increasingly clearer picture emerges
about the users and providers’ connectivity in the region. In addition, the data set may be
expanded to include access services to create a richer data set and a more complete
picture of broadband access in the region.



University of Guelph (School of Environmental Design & Rural Development), through
Helen Hambly, Associate Professor, has offered to host the database (summaries, GIS
mapping, etc.) ongoing as part of the existing Rural Broadband research program.
Discussions have also been underway to designate a Rural Broadband Chair in the
Ontario Agricultural College and to collaborate with SWEA on a Chair position for
regional planning and development in SW Ontario. These efforts would ensure that the
database will be maintained and updated and that data will be available in real time for
analysis in the future. University of Guelph students may be hired periodically, such as
summer employment, to conduct more surveys and work on the database.



Bell Aliant has stated in writing that they will provide the data requested when a RFP is
issued by the WOWC for the RAN. This data may be requested through an RFI to
providers, including Bell/Bell Aliant, and then this data be used to update the feasibility
study and mapping as well as using the data as the basis for a subsequent RFP. The
precise procurement and data collection approach needs to be determined.



The authors have designed the future state SWIFT based on a greenfield build, which
would be a maximum cost of $234 million. A greenfield build, which may be considered
the “worst case”, cost scenario. Any existing provider assets that may be contributed to
the RAN would reduce these estimated costs, conservatively pegged between 20% and
30% of the total greenfield budget. For example, fibre optic plant that exists today could
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be purchased from the consortium member providers to SWIFT on a long-term contract
that would permit treating the fibre cable as a capital asset, and therefore, eligible for
funding. In exchange, the provider gains the benefit of monetizing an underutilized asset
and receiving a return on the investment.
3.1.5 MGS/IT&T GONET RFP

The Ministry of Government Services (MGS) and their Information Technology and
Telecommunications (IT&T) department are in the process of procuring a new province-wide
network for the Ontario Public Service (OPS) commonly called, “GONET” and have
solicited interested Broader Public Service (BPS) partners such as school boards, hospitals,
and municipalities. This ‘winner take all’ procurement, where only one provider will deliver
the entire network, is potentially, a serious threat to the concept of SWIFT and to local
service providers as presently specified.
SWIFT needs public sector organizations as
“anchor tenants” on the system to make it financially sustainable, particularly in the early
going. Many local service providers count on these public sector organizations as some of
their largest customers. If SWIFT and the local access provider partners were not selected by
MGS as the regional providers of the new OPS/BPS GONET it could seriously undermine
the viability of SWIFT and local providers.
Geoff Hogan, Grey County IT Director and member of the WOWC Broadband Feasibility
Study Steering Committee, along with other representatives of the BPS, is a member of the
MGS steering committee on this GONET procurement project. Hogan and his other BPS
counterparts continue to work diligently on the MGS steering committee to ensure the
interests of the BPS and SWIFT project are represented at the table. It will be important that
WOWC stay involved in the GONET procurement process as it gates forward through the
fall of 2013 when the RFP is issued and subsequently, into spring 2014 when the RFP is
awarded.
It is critical that MGS comprehend the wider economic and social development implications
of the GONET procurement and take them into account. For example, taxpayers have
provided hundreds of millions of dollars in RAN funding throughout Ontario to date and
SWIFT represents another sizeable investment of taxpayer funding. The GONET ‘winner
take all’ procurement policy uses taxpayer funds to put those public investments at risk
should the provider chosen not be mandated, by force of contract, to use the RANs and their
provider partners as part of the GONET. Another way to put it is, the GONET procurement
could be an opportunity to leverage all of these public investments to everyone’s benefit or it
could effectively kill the viability of the RANs and strand those investments.
In the likely event that the winner take all policy remains in force with MGS IT&T, the
authors have recommend ways to maximize the competitiveness of the service providers over
the life of the contract and to minimize the negative impact on SWIFT and other regional
area networks and their local providers, which is detailed in the Appendices section “8.2
MGS IT&T Winner Take All procurement options.”
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3.1.6 AN ALTERNATIVE FUNDS DISBURSEMENT APPROACH

Due to the uncertainty arising from the MGS IT&T GONET procurement and to mitigate the
associated risk, there is an alternative procurement and operating approach to the RAN that
does not directly rely on the public sector as anchor tenants to the system as originally
envisaged by the WOWC. Should the province proceed with their RFP procurement in a
manner that weakens or eliminates the viability of the public sector as paying users on the
SWIFT network, the WOWC could reallocate the funds to broadband access technologies
only. In this scenario, the WOWC would administer contracts to providers to expand
broadband access using various access media without creating a regional fibre optic-based
Metro Ethernet system to underpin it.
This access-only approach would at least ensure any funds received by the WOWC for
broadband infrastructure is spent to the immediate benefit of Western Ontario organizations
and residents. However, this approach provides the WOWC with a diminished, possibly
non-existent, ability to oversee that the broadband needs of the region continue to be met
over the long term. Given the size of these investments and importance of them to the health
of the region, it is reasonable for the WOWC to want to maintain this oversight ability.
Another weakness of the access only approach is that access technologies vary widely so an
uneven result will likely remain where some areas would have better service than others. In
effect, this approach presents some substantial risk because Western Ontario, or subsets of
the region, may find itself once again in a broadband deficit position in the future after the
initial deployment project is complete.
Another alternative would be to apply the funding to build two interexchange transport fibre
links, connecting local providers to the carrier hotel at 151 Front Street West, Toronto, also
the home of Torix Internet Exchange Point in Toronto. This would provide an immediate
and future benefit to local providers by increasing their IP transit capacity and reduce their
operating costs to send and receive traffic from the outside world. This increase in
bandwidth and decrease in costs could be passed on as savings to Internet customers
throughout Western Ontario.
3.2 Current state
The following is a summary of the Current State Report:
3.2.1 GAPS ANALYSIS AND SCOPING EXERCISE

Figure 1 shows the overlay of public sector user sites and provider existing infrastructure.
The overlay demonstrates the extensive overlap that exists with up to 70% of the public
sector user and provider sites either connected via fibre or accessible to fibre connectivity.
This assumes that virtually all of the Bell central offices (COs) and Eastlink’s point of
presence (POPs) are switching/routing hubs interconnected via fibre, which is reasonable.
Many of the providers in Western Ontario are offering “next generation” Metro Ethernet
services over fibre optic infrastructure employing IP/MPLS that one would find in Toronto or
Consultation Draft -- NOT APPROVED
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Vancouver. This infrastructure is necessary for the services and applications public sector
users require today and many private sector users as well. This infrastructure will scale as
users’ needs grow into the future. However, many providers are also employing legacy
infrastructure; TDM, SONET and ATM services over fibre optic and copper infrastructure.
In some areas, legacy services are the only services available to users, which fail to meet
their current requirements and lack the capabilities to scale to meet future needs (for an
explanation of Metro Ethernet, IP/MPLS, TDM, SONET and ATM see Glossary in
Appendices).
Figure 1 Public sector users sites and service provider core fibre optic network infrastructure

3.2.1.1 Provider profiles

For the providers that responded to the survey, each was asked to complete a profile and
estimate their costs to upgrade or expand their systems to provide Metro Ethernet services.
Table 2 is a summary of the provider profiles. Note: not all providers responded to all
questions.
Table 2 Service provider profiles summary

Question
1. Please provide a brief history of the
company.
Consultation Draft -- NOT APPROVED

Response
Companies surveyed have been
operating between 20 and 100 years,
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Question

2. What services are offered today?

3. What innovative services or technological
highlights of the company would you like to
emphasize?

4. What is your roadmap or plans for the
future?

5. What concerns do you have about the
WOWC broadband project?

6. What are your expectations for the WOWC
broadband project?
7. If the project is funded, how would you like
to see funds expended?

8. What are your ideas and preferences for the
governance and operation of the regional
infrastructure?

9. In your estimation, how much one-time
capital would you need to upgrade your
system to Metro Ethernet including
transport and distribution fibre, switching
Consultation Draft -- NOT APPROVED

Response
employing some 950 staff in total,
reporting about $430 million in 2012
total revenue.
Services included ADS, VDSL
(telephone-based), DOCSIS (cablebased), fixed wireless, and fibre optic
services including hosted services
such as VoIP and broadcast services
such as IP/TV.
Many companies have Metro
Ethernet core networks, offer
IP/MPLS services and some have
deployed fibre to the home
connectivity.
Commonly providers are upgrading
or expanding their fibre optic
footprints and extending IP/MPLS
services to the customer edges of
their networks
More or less universally, respondents
are concerned about any funds
received by the WOWC going to Bell
or other single provider. Many are
concerned that the WOWC may use
the funds to build a government
owned and operated networks that
compete directly with them. All of
the Small Incumbent Local Exchange
Carriers (SILEC) respondents also
known as independent telephone
companies, expressed concern about
funds being given to third-party
providers who subsequently
overbuild into the SILEC’s market.
A common response is that the
network needs to be scalable and
openly accessible.
Typical response is that the funds be
provided directly to providers with
no government involvement or that
WOWC and providers would form a
consortium for administering the
funds and network deployment.
The most commonly mentioned
governance model is a consortium or
syndicate of providers and WOWC to
deploy and operate the RAN.
The total estimate ranges between
$275 and $350 million from
respondents. These figures include
a rough estimate from Bell and Bell
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Question
fabric, and power facilities?

3.2.1.1.1

Response
Aliant.

Mobile wireless towers

There are thousands of mobile wireless towers in Western Ontario employed to deliver socalled Long Term Evolution (LTE), also known as Fourth Generation (4G) wireless services
and legacy 3G wireless (the exact number of towers is difficult to estimate as there is overlap
in the number of 3G and 4G towers reported by Industry Canada).
Most 3G and 4G networks use microwave backhaul to aggregation points. Some aggregation
points have optical SONET connections that use TDM (DS-3) 45 Mbps channels. Moreover,
an optical unchannelized DS-3 would suffice in terms of capacity in some rural tower sites
for IP traffic or a wireless microwave link to aggregation towers with metro Ethernet is
another approach that is employed.
However, many of these 4G enabled towers will be connected with fibre cable today as fibre
optic glass is ideal to handle the backhaul of the higher bandwidth traffic required by the
number of smart phones deployed and their more data intensive applications. Many of the
existing 3G towers will need fibre optic connectivity to be upgradeable to 4G as shown in
Figure 2, which is another opportunity for SWIFT to collaborate with providers from a fibre
deployment perspective, generating revenue or savings for the parties, while providing the
added benefit of improving cellular service for all residents and businesses in the region.
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Figure 2 Wireless service provider 3G tower sites

3.2.2 ENGAGE PUBLIC SECTOR

The authors engaged public sector organizations through the survey process as described in
detail in section “4.3.1 Survey response rate.” Note: response rate varies by question in the
survey as shown in the “number of responses” row below. An analysis of the survey
responses follows as shown in Tables 3 part a) and 4 part b):
Table 3 shows that the average public sector customer is receiving about 10 Gbps of total
service with average bandwidth per site of about 600 Mbps. The average customer receives
about 35 Mbps of Internet service and 40 Mbps per site. Most respondents are receiving 10,
100, 1000 Mbps transparent LAN service in order to connect their head offices to remote
sites. This can only be achieved through fibre optic connectivity. However, many
respondents connect their sites via the Internet through telephone or coaxial cable where fibre
optic connectivity is not available or too costly. This suggests there is a need for more
scalable connectivity options for those user sites.
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Table 3 Public sector user survey results summary part a)

Table 3 shows that the average public sector customer is paying about $350 per user or $450
per site for transparent LAN (TLS) Ethernet connectivity and Table 4 shows they are paying
some $175 per site for Internet connectivity or $10 per user. This results in an average total
expenditure of about $16,000 per month for all Ethernet and Internet connectivity in Table 3.
The average customer spent about $16,000 to install the services at their sites as shown in
Table 4.
The cost per Mbps for the various access media, with twisted pair telephone
copper at $26 per Mbps, coaxial cable copper $9, fixed wireless at $19, and fibre optic at $21
illustrates the relatively higher price/performance of wireless and fibre optic which are
marginally more expensive than copper but provide dramatically more bandwidth necessary
to support the growing number of applications and users on the networks. For more details,
see section “4.2.5 GIS mapping of user and provider facilities.”
Table 4 Public sector user survey results summary part b)

3.2.3 REVIEW TECHNOLOGY OPTIONS

There are a number of technology options that may be employed in SWIFT in transport,
distribution (access aggregation) and access such as:


Dark fibre – all of the incumbent providers have extensive fibre optic plants today.
This fibre may be accessed and contributed to SWIFT through various contractual
means to decrease costs of new construction and reduce time to market.



Managed service – there are a number of different optical fibre managed service
approaches and underlying hybrids of infrastructure that may be optimized to best
meet the diverse needs of users in the region and overcome geographic, topographic,
and right-of-way barriers. Managed optical fibre services and dark fibre services may
be combined in the RAN to provide a complete customized solution to meet a variety
of user requirements.



Optical wavelength service – in fibre-optic communications, wavelength-division
multiplexing (WDM) is a technology which multiplexes a number of optical carrier
signals onto a single optical fibre, or pair of fibres by using different wavelengths (i.e.
colours) of laser light. Channel plans vary, but a typical system in today’s
environment would use 80 channels at 50 GHz spacing. The capacity of each channel
would be 100 Gbps. SWIFT would employ WDM for transport of traffic at the
regional level.
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IP/MPLS – Multiprotocol Label Switching (MPLS) is a forwarding and virtualization
mechanism in high-performance telecommunications networks utilized to transport
data between subscriber connections. IP/MPLS would be employed by SWIFT at the
Access, Aggregation and Core network levels.



Metro Ethernet – Metro Ethernet is a suite of standards developed by the Metro
Ethernet Forum (MEF)4. MEF certification and compliance would be a standard
SWIFT would need to meet, as it would render instant credibility to the network.



Long Term Evolution (LTE) mobile cellular networks – these so-called 4th generation
network providers are claiming high bandwidth data access through these networks.
They may meet the data communication needs of some users, particularly mobile
field workers and salespeople. LTE benefits from fibre optic connectivity at the
mobile towers of the providers in order to scale to the backhaul bandwidth
requirements of the anticipated data intensive traffic growth. Therefore, providers
such as Bell, Rogers, and Telus, as well as new-entrant providers, could be willing to
share the costs of building fibre infrastructure into rural areas of the WOWC
members in order to reach their tower sites.



Satellite – next generation satellite providers are claiming high bandwidth access.
However, these technologies are asymmetrical and are not scalable. Current satellite
bandwidth ranges from 2.4 Kbps to 348 Kbps. Nevertheless, this technology may be
the only option for the most hard to reach remote users, e.g., seasonal cottagers
residing on certain remote lakes.

3.2.4 FUNDING OPTIONS

Table 5 summarizes the various funding options for SWIFT. For additional funding details,
see section “4.2 Potential funders identified”.
Table 5 Summary of potential funding options

Funding organization

Fund description

Funding

Federal funding
Federal Economic Development
Agency of Southern Ontario

Administers federal “Building
Canada Fund” project:
 Community Improvement
Fund – targeted at rural
communities with populations
under 100,000
 Canada – Ontario
Infrastructure Fund – targeted

4

$21.8 billion over 10-years or $2
billion per year indexed at 2% per
year

$10 billon over 10-years that
specifically identifies connectivity

http://metroethernetforum.org/about-us/mef-overview
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Funding organization

Fund description
at “green” municipal
infrastructure projects
 Canada – Ontario Municipal
Rural Infrastructure Fund –
targeted at renewal of small
urban and rural infrastructure
projects
 Canada Strategic Infrastructure
Fund – targeted at large scale
projects of a federal and
regional nature that are vital to
sustaining growth and
enhancing quality of life

Infrastructure Canada

Along with the Province of Ontario
administers the Building Canada
Fund described above

Funding
and broadband projects. This fund
used to underwrite EORN.

$298 million over 10-years

$155 million over 10-years of this
fund is set aside for First Nations
communities
EORN approached Infrastructure
Canada and the Federal Economic
Development Agency of Southern
Ontario and OMAFRA
simultaneously to ensure the
provincial matching funding would
be secured.
The terms of reference for the new
Building Canada Fund identified in
the 2013 budget are under
development, so while the process
and funding allocation are likely to
be similar as the previous fund,
those items will not be defined
until fall 2013.

P3 Canada

Brings together municipalities and
private investors to provide
funding to build municipal
infrastructure projects such as
hospitals, water treatment facilities,
and broadband infrastructure
including: backbone, points of
presence, local distribution, and
satellite.

The amount of funding in 2014 is
expected to be $1.5 billion. P3
Canada funds up to 25% of the cost
of the project with federal funding
not permitted to exceed 33% of the
project.

OMAFRA is responsible for
administering the Building Canada
Fund and is currently working on
establishing a fund to replace the
closed “Rural Connections” (20032012) program.

Possibly as much as $100 million
for rural infrastructure targeted in
the current draft of the fund
proposal for bridges, roads, and
water infrastructure. It is important
that municipal leaders press the
government to include broadband

Provincial Funding
OMAFRA
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Funding organization

Fund description

Funding
in the fund. OMAFRA
administered the EORN funding as
well and would likely be a possible
administrator for SWIFT.

MEDTE

Ministry does not provide funding
per se, although they may provide
seed funding for planning aspects
of broadband related projects and
is developing standards for Internet
Exchange Points and fibre conduit
in municipal rights of way.

Unspecified but very limited
funding.

Ministry of Infrastructure –
Infrastructure Ontario

Brings together municipalities and
private investors to provide debt
financing to build municipal
infrastructure projects including
broadband

Can provide al a carte or turnkey
P3 services and prefers projects in
the $200 - $300 million range.
Requires an equity investment by
the municipal partner of 20 – 25%
of the project cost.

WOWC counties, lower tier
municipalities, and separated
municipalities

Typically, the municipal partners
to the project provide project
administration and partially fund
the project.

All of the upper tier funders expect
the municipal applicants to invest
their own funds in the project. In
the case of EORN, the EOWC and
their municipal partners
collectively raised $10 million or
6% of the $170 million dollar
project.

Public sector users

Public sector users often become
anchor tenants on the RAN. There
are about 300 public sector
organizations in the region
representing several thousand sites
that require connectivity.

Occasionally school boards,
universities, hospitals, municipal
utilities, and First Nations to invest
in community broadband networks.
Most importantly, these users pay
monthly fees for connectivity,
which helps the system to be
sustainable. These fees are
particularly important in the early
going when few other users are
connected to the network.

Private sector users

Large commercial enterprises and
small bandwidth intensive business
are the next most likely users of the
RAN. There are several thousand
commercial enterprises requiring
improved connectivity in Western
Ontario.

These users have the technical
savvy, applications, and financial
wherewithal to purchase
connectivity, which helps, sustain
the system. However, unlike their
public sector peers they are
typically a little slower at adopting
a new and unproven network.
Often decision-making for these
organizations reside outside of
Western Ontario, which also
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Funding organization

Fund description

Funding
contributes to the slower adoption
rate.

National, regional, and local
service providers

Some or all of these 25
organizations in Western Ontario
are potential investor partners in
the construction and operation of
the RAN.

Typically, providers are part of a
consortium with public sector
entities.

Applications service providers

A recent phenomenon has been
ASP investing in networks.
Google established “Google Fiber”
and currently offering service in
Kansas City, Missouri, running a
trial in St. Louis and has Austin
and Provo forthcoming. Google
has announced a first Canadian
trial in Waterloo, Ontario.

Google Fiber invests and builds
fibre to home projects, which is
done in cooperation with municipal
partners.

Residents and small businesses

These users connecting to partner
service providers utilize and
monetize the network through their
monthly purchases of Internet
services. By WOWC and upper
tier funders investing in the RAN,
partner providers can reallocate
funds previously committed to
upgrading core infrastructure to
expanding access infrastructure,
thereby pushing out high capacity
connectivity to the end-user sooner
than planned.

There are about 305 communities
connected in the Future State
Design potentially servicing some
2,960,941 residents. SWEA is
currently funding the Community
Applications Assessment
conducted by Cisco who is
gathering data on users’
applications needs across the
region.
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providers are independent of the
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contributed some $60 million to
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3.3 Future state
The following is a summary of the Future State Report:
3.3.1 GUIDING PRINCIPLES

The guiding principles for the future state are as follows:
1. Standards-based architecture - so the system will interoperate with all other systems
and is easy to support;
2. High availability and scalability - which means SWIFT is available at any moment in
time, whenever users need it and scalability, which means the system can scale to tens
of millions of users connections and applications dynamically without additional
capital outlays or system delays;
3. Neutrality and open access - which means there are no barriers to entry for users and
providers to access, the playing field is level and open access meaning there are
facilities and contractual mechanisms and oversight in place to ensure access is open
to all;
4. Ubiquity and equitability - ubiquity means physical accessibility of the network to
everyone and equitability meaning it costs are the same for everyone to provide
applications and services over the system or use applications and services on the
system regardless of geographic point of ingress/egress;
5. Competition and affordability - the system and processes promote competition in
services and applications over SWIFT by providing open access, flat-rates, highavailability, and a differentiated system that is affordable;
6. Broad public sector user participation - means many public sector users supporting it
while WOWC are trying to get it off the ground and connecting to it as it becomes
available. Critical to initial success will be getting all of the OPS/BPS users as
anchor tenants to the system, and then branching out to private enterprises, small and
medium sized business, farmers and residents;
7. Sustainability - this means all users pay fees to access the network, which are
published and publically available so there is transparency. The fees paid provide the
cash flow sustainability necessary to support ongoing operating and capital costs so
the network need not be dependent on taxpayer subsidies in the future.
3.3.2 FUTURE STATE NETWORK VISION

The Future State Network is the underlying enabler of the future state outcomes of the
SWEA community application and assessment process currently underway with Cisco
Systems and due in late 2013 (see section 4.0 for explanation of Cisco assessment).
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Figure 3 shows the driver for broadband technology trends is the user. Users increasingly
expect and need access all of the time to any service, on any device, anywhere they are, fully
personalized to their needs. In Western Ontario there are millions of users accessing the
Internet concurrently and simultaneously, with each user expecting reliability of service and
consistency of performance. The following user driven trends are in force:


Fully personalized computing environments



Integrated applications on all devices



The dominant traffic on networks will be bandwidth intensive video



All network services will be IP running over Ethernet.



Meshed traffic patterns of networks; any-to-any connectivity



Fixed and mobile convergence



The ”Open Access Network” concept



Need for Real-time and Best Effort traffic to co-exist with the network capable of
intelligently making forwarding decisions based upon these prioritizations.



Ethernet is no more only a local area network as it moves into the public domain



Common control plane for IP and optical layers



Optical transparency to reduce the need of optical-to-Ethernet-to-optical conversions
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Figure 3 User applications demands driving bandwidth growth

3.3.2.1 The importance of ubiquity

The key strategic objective which drives the Future State Network architecture is ubiquity of
services. That is, regardless as to whether the subscriber is located within a rural town or
major urban centre, they can obtain the same high-capacity broadband services on an
equitably affordable basis. As such, the Future State Network will see Access Network
equipment deployed within each of the 310 cities, towns, villages, and hamlets located within
the sixteen Counties and Regional Municipalities.
3.3.2.2 Network architectural requirements

The fundamental aspect which network architecture must satisfy is the product catalogue.
That is, the Future State Network must be capable of offering a suite of products and services
that address the needs of its Customers or Users within the network’s addressable market. In
addition to services which have a competitive price point, users require services that scale as
their business needs grow, services that are intelligent and can differentiate between best
effort traffic, Voice over IP, Video, and critical business applications in addition to services
that are reliable and dependable.
Further, the network must have the necessary redundancy and resiliency to ensure highavailability. “High availability,” is a technical term, which means the system is available in
every instance, instantly when the users need it. Below is a high-level design in Figure 4
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below that has these attributes. The conceptual design envisions SWIFT as the transport
mechanism that enables the Subscriber Edge customers to access Content Providers and
Third-Party Carrier Services. The Content Providers and Third-Party Carrier Services can be
located within or outside of the WOWC serving territory.
Figure 4 High-level conceptual Future State Design

3.3.2.3 Metro Ethernet IP/MPLS Network

The Metro or Carrier Ethernet IP/MPLS network as shown in Figure 5 has been structured in
three fundamental domains; Core, Aggregation, and Access domains whose details are
described further within the following sections. The network provides for ubiquitous, highcapacity Carrier Ethernet services within each of the Hamlets, Villages and Towns within
each of the fourteen WOWC counties in addition to Chatham-Kent and the Region of
Waterloo. Only four counties are represented in this example diagram, but all counties are
represented in diagrams as shown in Section 6 “Future State,” below.
The traffic from each of these locales is aggregated over redundant connections at the
Aggregation Network layer within each of the designated County City Centres. Traffic
destined outside the County is forwarded to the Core for routing to another County or a
Content Provider/Third-Party Carrier outside of the region.
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Figure 5 Carrier Ethernet IP/MPLS Future State Network

3.3.2.4 Future state network coverage

Figure 6 shows how the Future State Network Design is physically laid out throughout the
region. The fibre optic-based network coverage is ubiquitous.
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Figure 6 Future State Network coverage map

Table 6 shows that physical network deployment in Figure 6 above provides coverage to all
16 counties in the study, 310 cities/towns/villages/and hamlets, serving a total population of
2,960,941, covering land area of 41,286 km2, with an average population density of 110 per
km2. The lowest density community served by this design is 4 per km2 (Pelee
Township/Pelee Island) and highest density is 1,782 per km2 (Town of Orangeville).
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Table 6 Future State Network coverage by county, town, village, hamlet, population, land area (km2), and
population density (population per km2)

3.4 Budget
The budget to achieve the Future State Design is estimated and broken out as shown in Table
7. The budget proposed is based on budgetary quantities and pricing provided by Cisco
Systems for purposes of ensuring accuracy and completeness. Other vendors such as Alcatel
or Juniper, for example, have prices in same range provided.
In addition, according to the 2011 Census, Southeastern Ontario is approximately 46,672.33
square kilometres with a total population of 1,485,796, excluding Ottawa, which was not part
of the EORN project. The EORN project cost about $170 million and was initially estimated
based on quotes from service providers. This results in a cost per person of about $114.
This compares to Southwestern Ontario, which is about 36,797.98 square kilometres with a
total population of 2,504,878. Using the same cost per person of $114, a RAN in
Southwestern Ontario may be expected to cost $285 million.
Based on the WOWC Feasibility Study data, providers estimated the cost to upgrade their
systems and build a RAN to be between $275,000,000 and $350,000,000. Note: this includes
an estimate from Bell/Bell Aliant.
The budget estimate by the authors as shown in Table 7 is $233,810,000. This figure for the
proposed RAN would slightly reduce the cost per person to $93 compared to the average cost
per person for EORN at $114.
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Table 7 Future State Network budget

INTENTIONALLY DELETED

3.5 Risks/Mitigations
As shown in Table 8 are any potential risks and mitigation paths associated with the
construction and technical aspects of the project. The following are the risk mitigation
strategies we will employ subject to input from the selected ISP respondent:

Table 8 Risk factors and mitigations

Risks
Technology
The technology
recommended
becomes obsolete or
second class.

Strategy to Defuse / Mitigate
SWIFT will be built using the best technology available from leading
companies in the world today using industry standards and open
systems, and are field-proven technology.
All of the equipment and electronics would be depreciated over five
years, so the risk of obsolescence is very low. The fibre optic cable
depreciates over 20-years, but the risk of obsolescence is very low, as
fibre optic glass has not fundamentally changed in four decades since
it came onto the market.

SWIFT consortium
members are unable
to keep up with the
latest developments
in the fast paced
world of
telecommunications.

Level of Risk
Low

Low

The providers surveyed have a long history of keeping pace with
technological change. Through the providers’ relationships with
industry leading vendors such as Cisco, they will be kept abreast of
the latest technologies. These vendor partnerships will also allow the
providers to tap into an extensive knowledge base. In addition
providers routinely budget specifically for training and education.
Providers are accustomed to scheduling technology upgrades and
capital refreshes in their normal course of business.

Low

The challenge of supporting RAN of this size is great. However, the
provider partners in the consortium have lengthy track records
passing traffic throughout the region and beyond. All of the
providers surveyed have a strong balance sheets and established free
cash flow suggesting they will be able to sustain growth and support
the RAN and their customers. Establishing the governance for
SWIFT in a collaborative and consultative manner will be the key to
success of the consortium model. Many of the providers operate in
cooperatives today so there is a demonstrated existing ability and
willingness to work with this governance model.
All of the providers operates 24/7/365 today and have NOCs to
support their systems. The key will be to develop well defined
technical service documents, marketing service documents, master
service agreements, and service level agreements and escalation
policies for SWIFT by drawing on the proven capabilities and

Med

Operational
SWIFT will be
unable to properly
support service
throughout the
region

Unable to deliver
24/7 customer
service as required
in the digital world
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Risks

Unable to attract and
retain individuals
needed to manage
the ongoing
expansion of this
venture
Unable to execute
project and
operation plan

Strategy to Defuse / Mitigate
contracts of the provider partners who have a track record of
providing customer service support. Consistency between all of
these various service policies will be key.
Partner providers are well-staffed with highly qualified IT and
networking personnel today and have a stated commitment to attract
and retain employees in order to keep pace with the new technologies
they are being implemented with this network. These individuals and
skill sets may be drawn upon to support SWIFT. Provider partners
could provide support in referrals and hiring of key SWIFT staff
during the start-up phase. The fact of SWIFT will make it easier to
attract talent networking and IT professionals to the region.
Use of qualified and seasoned program and project management
personnel by WOWC. Ensuring that all providers, resellers, and
contractors are compelled to provide qualified project management
representation as part of their statement of work. All vendor project
managers would be required to report up to the WOWC program
management team. Further mitigation is achieved by ensuring
rigorous, auditable, and enforceable master service and service level
agreements with provider partners including performance metrics,
performance milestones, negotiated with selected preferred providers
prior to contract awards.

Level of Risk

Med

Med

Marketing
Take up rates for
service and cash
flow from service
fees are inadequate
to sustain network
MGS IT&T GONET
procurement
critically
undermines
SWIFT’s
sustainability

The partner providers are well-established and diversified local
providers that have the financial and resource ability to adjust to
fluctuations in the marketplace. The authors have identified the need
for a business plan and marketing plan as part of the road map post
funding award.
Through Geoff Hogan, IT Director of Grey County, and member of
the OPS/BPS steering committee for the GONET procurement, along
with his other BPS colleagues on the committee continued lobby of
the government to procure the network in a way that will utilize the
various RANs in the province and optimize heavy investment to date
rather than strand these assets. In addition, the timing of the GONET
procurement maps fits well with the timing of SWIFT funding
application process as it is currently laid out. This will enable the
WOWC to adapt their funding application and business model based
on the GONET procurement to ensure SWIFT funding may be used
to the best possible advantage to the region.

Med

The authors have recommended an open and competitive procurement
process where all providers may compete on a level playing field.
The key will be to set out the RFI/RFP coverage territories so they
map closely to the existing coverage of all incumbent providers to
ensure they have a fair and reasonable chance to compete in their own
serving territories. In addition, SWIFT network design is standardsbased and access will be open to all third parties able to provide
reliable and affordable services in the region, even where they are not
winners of the RFP.
It is critical that the WOWC continue to foster relationships with
government funders to keep SWIFT project top of mind and top of the
economic development and rural agenda, in a climate where the fiscal
picture for the province is very challenging.

Med

Experience with other broadband funding programs would suggest
that funding approvals and claims payments could be very slow in
coming. It will be key that WOWC clearly understands the process,
that technical precision of making applications and claims is followed
exactly, and that good working relationships with financial staff of

Med

High

Political
The project may be
seen as unfair
competition by some
service providers.

Unable to secure
funding

High

Financial
Funding delays
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Risks

Strategy to Defuse / Mitigate

Do not meet capital
and operating
budget targets set
out in the Feasibility
Study

funders are established.
The budget for SWIFT has been established by consulting with
vendors, by receiving estimates from providers and by comparing the
budget with the EORN project. In addition, as the project gates
forward through procurement there are multiple opportunities to
refine and update the budget against actuals.

Level of Risk
Med

3.6 Next steps
The following Table 9 is a reasonably achievable, high-level timetable from Feasibility Study
through Deployment Plan:
Table 9 Timetable and next steps

Deliverable

Start

Finish

Feasibility Study approved

November 2012

September 2013

Consultation with stakeholders

August 2013

September 2013

Organizational structure approved

September 2013

December 2013

Funding application approved

January 2014

March 2014

Contribution agreements with funders
signed

April 2014

June 2014

Funding received

June 2014

August 2014

RFP issued

September 2014

December 2014

Providers MSA/SLAs signed

January 2015

March 2015

End state report completed

March 2015

April 2015

Business plan completed

January 2015

March 2015

Marketing plan completed

March 2015

April 2015

Deployment completed

April 2015

March 2018
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4 Background
The following sets out the scope of work per the Western Ontario Warden’s Caucus
(WOWC) Requests for Proposals, “RFP-WOWC02-12 Regional Broadband Feasibility
Study” and how it relates to the South Western Economic Alliance (SWEA) “Community
Applications Assessment” process. The structure and headings in the study have been
adopted from the RFP.
4.1 Scope of work
The following is a summary of the scope of work. For detailed scope of work, see RFPWOWC02-12 Regional Broadband Feasibility Study. The purpose of the study is to
determine if a regional area network (RAN) is feasible as an enabling infrastructure or
mechanism as a driver of the following outcomes:
1. Virtual access to government, education, healthcare, and markets for everyone in
Western Ontario;
2. Economic and social development opportunities for all Western Ontarians; and
3. Prosperity for everybody living and working in Western Ontario.
4.1.1 RFP-WOWC02-12-REGIONAL BROADBAND FEASIBILITY STUDY

1. Current State Report – Situation Analysis
A. Gap Analysis – an assessment of infrastructure and the financial gap between
present provider network technology and footprints, and desired future
technology and ubiquitous coverage required to put Western Ontario on par
with networks in Toronto, Montreal, and Vancouver. Consideration is given
to connectivity – (physical infrastructure), bandwidth (capacity to carry
information and performance connection), price (one-time and recurring
costs), and scalability (dynamic growth capacity and performance).
Scoping Exercise - in order to solicit the information necessary to complete
the GAP analysis the authors engaged telecom industry members, public
sector organizations, and First Nations to determine capabilities of the
providers and requirements of the users. The connections were made in
person, as well as over the telephone and email.
A survey for providers and another for users was developed in order the
capture the information.


Engage Telecom Sector – including Small Incumbent Local Exchange
Carriers (SILECS) also known as independent telephone companies,
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other local providers and ISPs, large ILECs, and cable companies that
currently provide service in Western Ontario. Each provider was
asked to deliver maps of their fibre routes, “crop circle” data on their
services coverage from each point of presence (POP) or central office
(CO), and the financial rating or retail cost for each service delivered.
Some 25 providers were contacted for the survey and all providers
participated excepting Bell Canada and Bell Aliant. Eastlink stated
they would participate but have not provided the data required as of
this writing.


Engage Public Sector – including counties, lower tier municipalities,
separated municipalities, hospitals, Community Care Access Centres
(CCACs), Local Hospital Integration Networks (LHINs), universities,
colleges, school board, and municipal utilities. Users were asked to
provide the civic addresses and GPS coordinates for each of their sites,
the Ethernet and Internet connectivity by site along with the network
service they receive, and the rates and contract terms for those
services. Of the 287 organizations possible to survey the authors
reached 264 or 92% of persons self-identified or referred as contacts in
the organizations with at least 6 attempts to reach each potential
respondent. Some 199 or 69% were reached directly to participate in
the survey and of those reached 154 or 54% stated they would
complete the survey, while 127 or 44% having completed the survey,
and 9 or 3% declining to participate in the survey. This compares with
about an 18% response rate received by a similar MGS survey to the
same universe of respondents through the spring and fall of 2012.



Engage First Nations – including all First Nations located in Western
Ontario. First Nations were asked to provide the civic addresses and
GPS coordinates for each of their sites, the Ethernet and Internet
connectivity by site along with the network service they receive, the
rates and contract terms for those services. Some 12 First Nations
were contacted and 3 are in the process of completing the survey at
this writing; while 0 surveys have been completed.

B. Review Technology Options – a review of the regional area network (RAN)
technology options was completed which includes RAN models from other
jurisdictions.
C. Potential Funders Identified – potential funders of the RAN project were
researched and described, including: federal and provincial government,
WOWC counties and municipalities, public sector users, service providers,
Tier 1 service providers, and private equity.
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2. Future State Report – Objectives, Strategies, Performance Measures
A. Options Articulated – includes describing RAN project models which take
into account the local circumstances in Western Ontario and external
circumstances which impact the models. The model descriptions include the
organizational designs, network operations, and capital structures. The model
options are linked to the economic development/ government priorities set out
by the WOWC.
B. Create road map – includes the steps required to construct and operationalize
the RAN post-funding award as listed in “3. Road Map Options,” below.
These steps are presented in abbreviated summary form to be detailed at a
later date as required by the WOWC.
C. Future State RAN design – includes the objectives, strategies, and
performance measures for the RAN, architecture and topology, and
operations.
3. Road Map Options (outline)
A. RFP – includes a description of the components of the RFP to select providers
to build and operate the RAN including negotiating contribution and service
agreements with successful providers.
B. End State Report – is a reconciliation of the future state design and the design
proposed by the successful providers to the RFP.
C. RAN Business Plan – is a plan for operating the RAN on a business-like
footing over the life of the RAN operation.
D. RAN Marketing and Communications Plan – is a plan for reaching and
engaging the various audiences and stakeholders in operation and use of the
RAN.
E. RAN Deployment Plan – is plan for the initial procurement, construction,
deployment, and turn-up of the RAN.
4.1.2 SWEA COMMUNITY APPLICATIONS ASSESSMENT

The WOWC Broadband Steering Committee has been coordinating closely with the
Southwestern Economic Alliance (SWEA) regarding their community applications
assessment currently underway. Serge Lavoie, President of SWEA is a member of the
steering committee for the feasibility study.
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In cooperation with Cisco Canada, the “Community Applications Assessment5” study is
designed to prepare the communities of Southwestern Ontario for economic growth based on
better access to, and better use of, broadband technologies. Working with Cisco’s
Smart+Connected Communities unit, SWEA are partnering in a planning process that will
lead to better access to services and more economic opportunity. Each community in the
study will be assessed based on the following requirements: energy management needs;
labour demand and supply; access to healthcare, education, and government services; and
safety and security.
The idea of the survey is to understand how each community surveyed may leverage the
“Internet of everything6” to enable productivity, create new value, and provide a green and
secure future. The phrase the Internet of everything is an acknowledgement of the
exponential growth of embedding microchips into everything thing we touch or see,
assigning each thing an IP address, and then communicating applications between the
devices and individuals or organizations such that every device or everything, all we do or
see or say, is running over the Internet. See section “7.1.1 Future Network Vision,” for
more details on the Internet of Everything concept.
Figure 7 below shows the relationship between the applications Cisco is assessing for SWEA
and the underlying broadband infrastructure the WOWC are assessing in the feasibility study.
To achieve SWEA’s goal of building an “intelligent region,” people need to be
interconnected sharing applications and this why it is critical the projects work together in a
symbiotic fashion.
The SWEA vision is to assist communities of all sizes to plan for the coming ‘Internet of
everything’ to ensure that the benefits do not only flow to the world’s large urban centres.
SWEA believes that the intelligent use of information and communications technologies will
create opportunities at home, encouraging youth to build their future in the communities in
which they grew up. SWEA also believe increased access to technology is the key to
attracting skilled workers and recent immigrants, giving them access to the superior quality
of life smaller cities and rural communities afford without giving up the accessibility they
have come to take for granted in the big city.
This findings from the SWEA study, due later in 2013, may be integrated with those in the
Broadband Feasibility Study as they have a symbiotic relationship as shown below in Figure
1 – such that broadband is the underlying technology prerequisite to enabling to use of the
applications in the SWEA study. As more users and applications connect over the network
the more valuable, the network becomes to everyone and everything7.

5

http://swea.ca/swea-board-chooses-cisco-for-benchmarking-process/

6

http://www.cisco.com/web/about/ac79/innov/IoE.html

7

See footnote on Moore’s Law and Metcalfe’s law
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Figure 7 Relationship of SWEA and WOWC projects

4.1.3 GEOGRAPHIC COVERAGE

The geographic area of coverage for the Feasibility Study as shown in Figure 8 includes the
14 WOWC member counties, plus non-member counties of Chatham-Kent, and the Regional
Municipality of Kitchener-Waterloo for a total of 16, including the separated municipalities
of Windsor, London, St. Thomas, Stratford, and St. Mary’s. Other cities included are
Guelph, Kitchener, and Waterloo.
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Figure 8 Coverage area of WOWE Broadband Feasibility Study

4.2 Methodology
The following set out the methodology employed and illustrates how the methodology is
integrated with the strategic priorities of WOWC. In this manner, the scope of work will be
accomplished and feasibility study will fulfil the WOWC deliverables through the RAN
project.
The authors employ a 4-step framework for Technical Planning as shown in Figure 9 and
described below.
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1. Current Situation – a thorough understanding of the current circumstances, including
current services, purposes, clients/users/stakeholders, demand, quantity/volume,
quality/service level, processes/activities; service delivery mechanisms; identification
of issues and constraints; identify key internal environment variables; assess
performance and performance measures;
2. Objectives – a set of clear, measureable goals, based on best practices and industry
standard practices, including the assessment of external environmental changes and
develop responses; formulation of ideal situation description in terms of services,
purposes, clients/users/stakeholders, demand, quantity/volume, quality/service level,
processes/activities; and service delivery targets;
3. Strategies – that clearly identify deliverables, budget, timing, and accountabilities;
including risk assessment and mitigations;
4. Performance Measures – which provide a standardized basis for measuring executed
success of Strategies against Objectives.
Figure 9 Technical Planning Methodology

The Current State Report, which assesses and analyzes current telecom deployments and the
Future State Report, which provides a road map for the RAN, which the authors have
produced with WOWC, may be used as a baseline for a planning regimen of continuous
improvement for operations of the RAN post-plan in order to create a highly reliable, cost
effective and technically sound networking infrastructure design. The design is created to
meet the needs of these organizations and individual users as they implement increasingly
sophisticated applications over the next 10 years. This is achieved by periodically resuming
the review process or situation analysis, and using the established performance measures in
order to gauge success and identify areas for improvement.
This methodology is completed sequentially, like a business or legal case built on a solid
foundation of factual data or evidence as shown in Figure 2 above. Therefore, the objectives
and strategies are only as strong as the situational analysis is sound and the overall plan is
only as strong as the weakest link.
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Critical to the success of the plan is a thorough Situation Analysis to establish a baseline for
decision making based on facts. Using the road-map metaphor, in order to know where we
want to go, we must first understand where are today and how we got there.
The data from the Situational Analysis is fundamental as a foundation for the “Deliverables”
and “Scope of Work” as set out in the WOWC RFP for this engagement. To the extent that
there are gaps in the data, the authors have identified the gaps in “Section 1.3
Qualifications”.
Once the Current State is clearly understood, then we may set our destination or Objectives
and describe our Strategies for how we are going to close the gap between where we are now,
and where we want to go in the Future State Report. Finally, the Performance Measures are
used to evaluate the success of our Strategies to achieve our Objectives, i.e., are we getting
there? Moreover, measurement of results is the basis for continuous improvement. As such,
Technical Planning is an ongoing process and the Technical Plan is a living document.
4.2.1 SURVEY

A survey was conducted of all public sector users and service providers to determine user
wide area network and Internet connectivity circumstances and all service providers’
Ethernet and Internet internetworking service coverage and capabilities, as they exist today.
The gap between service providers’ systems and users’ requirements is the basis for
establishing the technical, financial, and operational needs that must be filled to put Western
Ontario on an internet on par with their densely populated urban peers.
4.2.1.1 Quantitative

Quantitative data was collected from users and providers as shown below:
1. By user site:
a) User Organization name – all respondent contact information.
b) Location of Site – the location of each site in the organization, including civic
address and GPS coordinates.
c) Provider – the contact information for the organization’s service provider(s).
d) Contract Terms – the contract terms for each site from the service provider for
the particular site.
e) User Population – the number of employee users at each site.
f) Local Access Type – the media type of access, copper, coaxial, fibre optic, or
wireless.
g) Local Access Port Speed (Mbps) – the bandwidth the organizations received
at each site.
h) Transport Protocol – the protocol used to transport the traffic from the site
i) Service Type – the service the site received at the site.
j) Bandwidth (Mbps) – the bandwidth used to transport the traffic from the site.
k) Notes – any special circumstances or unique characteristics for the connection
to the site.
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2. By service provider:
a) CLLI Code – or Common Language Location Identifier Code is a code used
within the North American telecommunications industry to specify the
location and function of telecommunications equipment or of a relevant
location such as central office (CO), wire centre (WC), point of presence
(POP), manhole or pole including GPS coordinates.
b) Exchange – is the numeric telephone exchange code for the CO, WC, or POP.
c) Rate Centre – the place name for the CO, WC or POP.
d) Facility Type – whether the facilities is a CO, WC, or POP
e) Power diversity – the CO, WC, or POP requires diverse source of electricity
in the event of power outages and/or standby generation.
f) Colocation Costs – for third parties to collocate equipment in the CO, WC, or
POP.
g) Transport Protocols (Inter-CO/POP Facilities) – what protocols are supported
by the provider to transport traffic between POPs
h) Transport Capacity – the bandwidth capacity is available on the transport link.
i) Transport Availability – the level of availability is offered on the transport
link.
j) Local Access Capability – the service available at the local CO, WC, or POP.
k) Local Access Costs – the cost of access to the services available at the local
CO, WC, or POP.
l) Notes – any special circumstances or unique characteristics for the connection
to the site.
4.2.2 QUALITATIVE

For all providers and a random sampling of users, qualitative data was collected regarding
the services provided or received, including:
1. Neutrality – is the service in the area available to all providers and users?
2. Scalability – will the service scale as traffic grows on the system and what are the
limitations to growth?
3. Universality and equitability – is the service universally available and equitably
accessible for all providers and users on the system?
4. Competition and Affordability – is there competition in the area between providers
and are the services affordable?
5. Standards based architecture – is the system standards-based on all providers and
users may interoperate and interconnect with it?
6. Broad community participation – is there a broadly diverse set of users on the
system?
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7. Sustainability – what level of investment is required to upgrade the network to a
Metro Ethernet system and how may this be accomplished in a sustainable manner?
4.3 Qualifications
The following are various factors the reader should take into account when evaluating the
feasibility of the RAN project
4.3.1 SURVEY RESPONSE RATE

There are a number of considerations with respect to the survey response rate, as follows:
4.3.1.1 Users

As stated above, of the 287 possible organizations to survey the authors reached 264 persons
self-identified or referred as contacts in the organizations (one person per organization)
which represent 92% of the organizations. With at least 6 attempts to reach each potential
respondents a total of 199 (69% of the sample) were reached directly to participate in the
survey. Of those reached 154 (54% of the sample) stated they would complete the survey.
At the time of writing 127 or 44% of the sample had completed the survey. There were 9
respondents (3%) who declined to participate in the survey.
A significant barrier to users completing the survey was that the Ministry of Government
Services (MGS) of the Province of Ontario issued a similar survey in spring 2012 through
fall 2012 to the same group of users to be surveyed by the WOWC. MGS achieved about an
18% response rate. Consequently, users were disinclined to complete the WOWC survey
due to what is commonly called “survey fatigue”. Unfortunately, the MGS data was not
collected on a per site basis, so it could not be repurposed for the WOWC Broadband
Feasibility Study.
Many of the smaller organization did not have direct access to the data requested and many
did not have an in-house IT person, so they had to rely on third-party suppliers and providers
to pull the data together, which often meant no data, was forthcoming. In many cases, users
also responded that provider’s non-disclosure agreements prevented sharing of certain costrelated data.
4.3.1.2 Providers

There were 22 service providers targeted for the provider survey. All of the providers have
responded to varying degrees with the exception of Bell Canada/Bell Aliant. The latter
parties declined to provide data until such time as an RFP is issued and have directed a letter
to the WOWC explaining their position. Bell’s absence from the study has significant impact
upon the findings as their infrastructure and services account for 70 to 80% of the coverage
in the region. The authors have obtained publically available locations for all of Bell’s COs
in the region and we have drawn certain conclusions and inferences from this information.
However, the reader is cautioned that the lack of line and point data from Bell significantly
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undermines the authors’ ability to estimate the technology and budget required to fill in the
gaps as set out in the scope of work. As well, Eastlink did not provide their data by the
closing date for this study; however, they have agreed to do so. When the data is received
from Bell through RFI/RFP and Eastlink, the GIS maps may be updated accordingly.
There have been a number of barriers to provider participation in this study. Local
independent telephone companies are concerned that the funds for the project will go to their
much larger competitors, as has occurred with previous government funded broadband
programs in the region. Moreover, most the funds in the recent Eastern Ontario Regional
Network (EORN) of the Eastern Ontario Warden’s Caucus (EOWC) were allocated to Bell
Canada and Xplornet who are the two competitors with whom the local providers are most
concerned. Consequently, several meetings and phone calls were scheduled, including with
the Chair of the WOWC, to reassure the local providers that the RAN project is intended to
fund infrastructure local providers need to deliver advanced IP-based services. These
overtures have ultimately been successful and local providers have submitted all of the
requested data. Understandably, it appears that some of the local providers remain concerned
and reticent about participating in the project for the reasons described above and will likely
remain so until the funding is secured and distributed. The larger providers such as Rogers,
Cogeco, and Hydro One Telecom have provided all of the information requested in the
survey.
4.3.2 THE CHALLENGE OF SURVEYING

According to Dr. Helen Hambly, from the School of Environmental Design & Rural
Development, University of Guelph, and member of the WOWC Broadband Feasibility
Study, “Even in the best of times, when time is available and participants are willing to
complete a survey; data collection is a challenging process. Surveys often suffer from lower
than anticipated rates of return, incomplete surveys or data gaps within the questionnaire or
lack of representation from specific respondent groups or sufficiently diverse locations.”
Consequently, a persistent and long-term approach to collecting and updating this data is the
best course to increasing the participation rate.
4.3.3 COMPLETENESS OF DATA

The following describes the completeness of the data sets received from respondents:
4.3.3.1 Users

Largely, the data requested from users have been provided by those users who have
responded. The exception is one time and recurring cost data, with less than 15% of
respondents providing the fees they pay for network services. As well, few users provided
contract terms for their network services. These rates and terms of contracts were requested
so the fees paid by subscribers could be factored into the cash flow timing requirements of
the RAN. Generally, respondents declined to provide this information citing non-disclosure
agreements they had signed with providers as a condition of service.
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Many respondents did not know or provide GPS coordinates for each of their sites.
Consequently, geo-location of their sites through Google map searches based on their civic
addresses was used to locate the sites. There is a lack of precision in this tool and as a result,
confirming exact coordinates is often impossible.
Consequently, estimates for one-time build costs to close infrastructure gaps and recurring
revenue, which may be expected to offset capital and operating costs for the RAN, cannot be
accurately projected. Therefore, the reader is cautioned when reviewing estimates for these
expenses in the budget.
4.3.3.2 Providers

The service providers who have participated have provided all of the data requested with the
exception of costing data for their colocation and transport services. This is due to their
concern about the competitive environment and their desire, as incumbents, not to have
colocation of third parties on their systems. This cost information is critical to estimating the
budget gap to develop fibre optic transport rings throughout the region as the backbone for
the RAN.
By inference, provider reticence to provide this cost data is evidence of why SWIFT as a
provider agnostic, neutral facility, may be attractive to these providers a no-risk way to
transport their traffic across the region.
4.3.4 DISTRIBUTION OF DATA
4.3.4.1 Users

In order to provide a comprehensive gap analysis it is critical that the data from users covers
each of the counties included in the survey. Moreover, each sector of the public institutions
requires broad representation in the survey, so that between the geographic and sector
distribution of the data, a complete picture emerges about the public sector’s WAN and
Internet connectivity and usage. As Table 10 shows below the distribution of the response
data is uneven. Of particular concern are school boards, with only 8 of 20 school sites (40%)
having completed the survey. School boards represent thousands of sites across the region,
many located in rural and remote communities. Many school sites currently have fibre optic
connectivity given the significant data and Internet usage of each school. Bringing fibre
optic connectivity to every school enables rural teachers and students to have equitable
access to the curriculum applications as their urban peers, and equity is a core principle of the
Ministry of Education8. Other studies from Alberta, New Brunswick and the City of
Kingston suggest that rural school sites may also act as hubs for local fibre optic and wireless
access for residents and small businesses.

8

Ministry of Education, “Ontario’s Equity and inclusive education strategy,” 2009.
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Participation in the survey from counties and lower tier municipalities is high, which is not
surprising since the feasibility study is a WOWC initiative. The counties and lower tier
municipalities represent the next largest group of sites, which require robust connectivity.
Hospital, CCACs, LHINs, are the next largest group of sites, with very large voice and data
communications requirements. Unfortunately, this group is grossly underrepresented in
survey response rate. Most healthcare respondents who declined to participate did so
because they stated their connectivity needs are met by the Province.
Very few municipal utilities responded to the request to participate in the study and at this
writing, no First Nations have completed the survey.
Consequently, the reader is cautioned that due to the incomplete distribution of the survey
response data, coupled with an overall relatively low response rate, the findings in this report
regarding users are directional and not definitive. Moreover, observations and conclusions
the authors may draw from the survey will be supplemented by assumptions based on our
experience, which is further explained below in, “Section 4.3.5 overcoming the gaps in the
data.” Table 10 below shows the distribution of responses by respondent sector.
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Table 10 Distribution of survey responses

Note: Users contacted were approached by email and/or telephone as available, users reached were those users where contact was
confirmed, completing were those users who confirmed they would respond, completed are those respondents who returned a completed
survey, and refused are the respondents who declined to participate.
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4.3.4.2 Providers

Again, with the exception of Bell Canada/Bell Aliant, and Eastlink all providers have
responded to the survey. Given that, Bell/Bell Aliant are the largest providers in the region
having ubiquitous telecom facilities and other access media coverage within their serving
territory, the study lacks data on 70-80% of provider coverage. Eastlink has stated they will
provide the data but have not as of this writing.
Therefore, the reader is cautioned that due to the incomplete distribution of the survey
response data the findings regarding providers in this report are directional and not definitive.
Moreover, observations and conclusions the authors may draw from the survey will be
supplemented by assumptions based on our experience, which is further explained below in,
“Section 4.3.5 Overcoming the gaps in the data.”
4.3.5 OVERCOMING THE GAPS IN THE SURVEY DATA

The steps recommended by the authors to compensate for gaps within the survey data are as
follows:
4.3.5.1 Users

The steps taken to compensate for gaps in the users’ survey data and to ensure update of the
data set ongoing are as follows:


All sites, where civic addresses could be obtained of users who have not responded, have
been mapped. For example, all of the school board sites in the region have been mapped.
While the authors have no direct information about the connectivity, at least the presence
of the sites provides indirect insights into how the sites may be connected or could be
connected in the future and certain inferences may be drawn.



A large number of users state they will complete the survey but have not yet submitted
data at this writing. The WOWC may continue to receive and enter input this data into
the GIS database, so that over time, an increasingly clearer picture emerges about the
users’ connectivity in the region.



University of Guelph, School of Environmental Design & Rural Development (SEDRD),
through Dr. Helen Hambly, has offered to host the GIS database ongoing as part of their
rural broadband research work and the proposed SWEA Chair that is being established in
SEDRD. This would ensure that the database will be maintained and updated and that
data will be available in real time for analysis in the future.
According to Hambly, “It is strongly recommended that the WOWC maintain an
evergreen database to support ongoing planning, monitoring and evaluation of existing
and future investment in broadband infrastructure and applications. Maintaining datasets
supports comparisons with findings from other studies also underway in the region. For
example, the SWEA Baseline Study presently being conducted by Cisco examines the
current connectivity/bandwidth state among the SWEA membership. Communities will
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be categorized into archetypes, which have recommended applications/solutions. As this
is a current state analysis, data collected and maintained from the WOWC Feasibility
Study could be used to compare the findings on current as well as future
connectivity/bandwidth as well as the uptake of applications in each (changing) scenario.
It is the time (now not later when data begins to expire) to consider what will happen to
the 2013 WOWC data on broadband infrastructure – how to keep the regional broadband
database alive as well as properly archived for access (in the form of summary data not
individual, privileged data) in order to support future studies, advocacy and community
engagement. Collecting, managing and using data are essential for evidence-based
decision-making and efforts to ensure that (ultra) high-speed internet in rural SW Ontario
do not drop off the agenda. This approach also supports efficient and accountable use of
public funds for broadband infrastructure development.”
4.3.5.2 Providers

The steps taken to compensate for lack of providers’ survey data and to ensure update of the
data set ongoing are as follows:


The large gap in data from Bell Canada/Bell Aliant is partially compensated for
because the authors have publicly available data which provides the GPS coordinates
for every Bell CO or POP, and other providers COs or POPs, which have been
downloaded to the GIS database and plotted in the GIS maps. While the authors
cannot know anything directly about the connectivity, at least the presence of the COs
provides indirect insights into how the CO may be connected and the service
provided based on our industry knowledge, so that certain inferences may be drawn.
For example, in Bell/Bell Aliant’s letter to the WOWC declining to participate, they
note that 118 of the 173 POP’s or 70% would need to be upgraded [to provide Metro
Ethernet service]. This likely suggests that in more rural, less densely populated
areas of Bell’s serving territory, other than in London, Windsor, Guelph, and
Kitchener/Waterloo, that legacy TDM services are the only services available.



Bell Aliant has stated in writing that they will provide the data requested at such time
than an RFP is issued by the WOWC for the RAN. Once provided, this data may be
used to update data from the feasibility study, and therefore, provide additional
support to funding applications to provincial and federal governments.



University of Guelph could host provider data received to date and similarly, the
provider data set may be expanded as the information becomes available.

4.3.6 MGS/IT&T GONET RFP

The Ministry of Government Services (MGS) and their Information Technology and
Telecommunications (IT&T) department are in the process of procuring a new province-wide
network for the Ontario Public Service (OPS) and have solicited interest and commitments
from Broader Public Service (BPS) partners such as school boards, hospitals, and
municipalities to connect to the GONET. This procurement is potentially a serious threat to
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the concept of SWIFT with public sector organizations as anchor tenants on the system, if
SWIFT and the local access provider partners were not selected by MGS as the regional
providers in the new GO network. Geoff Hogan, Grey County IT Director and member of
the WOWC Broadband Feasibility Study Steering Committee, along with other
representatives of the BPS, is a member of the MGS steering committee on this GONET
procurement. Hogan and his other BPS counterparts have worked diligently on the MGS
steering committee to ensure the interests of the BPS and SWIFT project are represented at
the table.
The following are the desired outcomes for the next generation GONET as expressed in the
GONET Survey Results and Findings, January 2013:


The new GONET should result in the, “implementation of more efficient and
effective forms of delivery.”



As stated in the “The Drummond Report” recommendations, the new GONET should
result in “greater consolidation of IT services throughout the Broader Public Sector
(BPS).”



“Common procurement of data network services across the Ontario Government,”
should be a result of the new GONET.



“Improve service flexibility and timeliness through an integrated multi-service
provider business model.”



“Identify potential cost savings from an integrated procurement approach” and
“common service requirements”. The principles underlying this idea are economies
of scale from increased buying power of all OPS/BPS users and reduced costs by
standardizing purchasing around a common set of services.



The goal of the process is to develop a “network model that includes architecture,
procurement strategy and service management approach.”



The procurement process needs to be completed by 2018/2019 based on results from
the OPS/BPS survey regarding contract termination dates, including extensions to
contracts terminating prior to that period.



The survey indicated that 58% of respondents procure managed WAN services and
only 11% managed LAN. The design of the new GONET seems not to take into
account the 42% of unmanaged WANs and 89% of unmanaged LANs in their design.
It will be important to develop a fully integrated network that these customer/usermanaged networks are included. To the extent they can be incorporated in the design,
this will increase the participation rate of all BPS and buying power of the entire
group to achieve cost rationalization per Drummond Report. Reducing costs is all
about increasing the number of sites connected9. However, if MGS IT&T insist on

9

Metcalfe's Law states that, “the value of a telecommunications network is proportional to the square of the
number of connected users of the system (n2).” Robert Metcalfe, Co-Inventor of Ethernet. Moore’s Law
states that, “the number of transistors on integrated circuits doubles approximately every two years.” Gordon
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one provider only providing access to the OPS/BPS sites, only a couple of facilitiesbased respondents can compete to deliver all of the sites, and only one large
telephone company as a pre-existing competitive advantage, which will eliminate the
role of SWIFT.


“A fundamental requirement for enabling a more unified model for communications
services is the need to implement a robust and fault-tolerant core.” This translates
into high availability, scalability, security, and differentiation which are consistent
with SWIFT concept.



“To deliver more content-rich applications and services over their networks, there is a
need to maximize the availability and right-size the capacity of WAN and Internet
access services.” To deliver on this outcome, a consolidated and integrated network
that delivers high availability, scalability, and quality of service (QoS) to support
simultaneous and concurrent applications usage growth is required which is
completely consistent with SWIFT.



“As a driver for change modernizing these legacy voice services can only be made
possible through the adoption and deployment of QoS enabled network
infrastructure.” Irrespective of the inclusion of voice in the network design, a QoS
network is paramount to the Government of Ontario achieving the all of the outcomes
stated above. Therefore, if the decision is to stick with legacy voice systems for a
period beyond the contract terms considered in the report, the entire system must be
QoS enabled regardless. VoIP services may be competitively procured and integrated
anytime thereafter.

4.3.6.1 GONET strategies to achieve outcomes

The following are the strategies Hogan has advocated for the GONET in order for them to
accomplish the outcomes they have set out above:
4.3.6.1.1

Expanded fibre optic footprint

Use the buying power of the OPS/BPS, coupled with funding of Regional Area Networks
outside of the GTA, which have received millions of dollars in taxpayers funds through
provincial and federal programs to date, to expand the fibre optic footprint of service
provider infrastructure to rural communities in Ontario and design, procure, and deploy a
next-generation IP/MPLS network throughout.
In virtually all of the towns, villages, and hamlets in Ontario there are key sites and assets:
Service Ontario, LCBOs, Beer Stores, county and lower tier municipal buildings, schools,
libraries, hospitals, CCACs, doctors clinics, Hydro One Network and municipal utility
offices, transformer stations and substations, OCWA and municipal water treatment plants.
Each of these organizations has a local WAN connectivity requirement, an Internet
connectivity requirement, and a GONET core connectivity requirement. The vast majority of
these sites already are connected by fibre, but many rural and remote locations are not. This
Moore, Co-Founder of Intel
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procurement process could result in ubiquitous fibre optic connectivity throughout all of
Ontario.
By acquiring a fibre optic connection to virtually all OPS/BPS sites, interconnected to the
fully protected province-wide distributed network and core network layers, coupled with
highly available IP/MPLS layer 3 electronics, usage growth-based price reductions are
achieved as shown in Figure 10 below:

Figure 10 Achieving the Next-Generation network today
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4.3.6.1.2

GONET needs to fosters competition

By creating a ubiquitous IP/MPLS network, MGS would satisfy all of their desired
outcomes stated above from their white paper. They will also acquire a network
infrastructure that will be on the leading edge worldwide because of its scale and reach.
Multi-service providers can leverage their investments in GONET infrastructure and compete
on a level-playing field to connect small and medium sized businesses, farmers and residents
once the core and distribution layers are operational (see Figure 11).
Figure 11 Potential economic multiplier effect of GONET

“Job Creation Is Key To A Strong Economy And A Fair Society.”10

10

http://www.premier.gov.on.ca/news/event.php?ItemID=24948&Lang=EN, Kathleen Wynne, Premier of
Ontario.
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Therefore, this ubiquitous GONET solution contributes to the Government of Ontario’s
economic and social development agenda by giving all consumers open, fair access to
government, education, healthcare, and marketplaces by enabling more competitive choices,
where today there is often no choice. In turn, this will lead to equitable access and prices for
everyone, no matter where they live in Ontario. As providers and users connect to the GO
enabled network, citizens will receive continuously improving integrated voice and data
access because they will have the bandwidth and QoS needed as shown in Figure 12. This
enables Ontario workers to compete with workers anywhere, anytime.

Figure 12 "Digital Infrastructure for Ontario’s Digital Economy"

4.3.6.2 Optimal core, distribution, and access network model

As Hogan stated in his memo to the MGS steering committee, the optimal GONET solution
is to separate the core and distribution provision from the access provision as shown in
Figure 13. The concern is that in the four procurement models contemplated the winner of
the RFP will provide the entire network end-to-end, such that the facilities-based provider
winner will deliver the entire core, distribution, and access circuit between the OPS/BPS sites
and the MGS Data Centre. There is only one Incumbent Local Exchange Carriers (ILEC)
provider in Ontario, Bell Canada/Bell Aliant that has a distinct competitive advantage for this
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business across the province, because they the only provider with ubiquitous coverage in
Ontario. Weak or no competition means higher prices for Ontario. By choosing only one
supplier, particularly one with ubiquity, will result in MGS becoming locked-in to that
supplier, possibly permanently. Evidence of the effect of lock-in may be seen with the two
previous winner take all OPS/NAS network procurements, where it became very difficult for
MGS to move to new suppliers because of the enormous technical and logistical effort
entailed.
Figure 13 Competitive GONETwork Model

MGS has decided to go with the ‘winner take all’ procurement model, despite the fact that
total cost of ownership (TCO) of this approach will be higher than any other procurement
option in the long run according to Hogan and in the view of the authors of this study,
particularly if the contract is awarded to Bell Canada/Bell Aliant. There is a reasonable
possibility if Rogers, Hydro One Telecom, or Telus were selected as the ‘winner take all’
provider that there would be roles for SWIFT and local providers since these carriers lack the
ubiquitous facilities footprint of Bell.
The biggest problem with the single ‘winner take all’ approach for Ontarians, particularly if
Bell is selected, is that once the network is completed and operational for a period of time, it
will be virtually impossible for MGS IT&T to move to another provider. Therefore, while
Consultation Draft -- NOT APPROVED

57

REGIONAL BROADBAND FEASIBILITY STUDY WOWC-02-12 FOR SERVICE PROVIDERS

the MGS IT&T staff sees the TCO to be lowest in the single ‘winner take all’ model, because
of the lower management overhead for the OPS upfront, and possible initial rates savings,
Hogan and the authors’ believe it will actually turn out to be the highest cost model because
MGS will be locked in to one provider.
Most importantly, the single ‘winner take all’ model could negatively impact SWIFT project,
as well as other RAN investments taxpayers have already made throughout the province, and
it could have a chilling effect on local providers not chosen by MGS or their selected
provider well beyond the OPS/BPS contract term and footprint. Those local providers who
lose, particularly smaller access providers like those who have participated in the WOWC
survey, could see their ability to compete elsewhere within their local serving territories
weakened if the provider chosen by MGS decides to overbuild infrastructure in the local
providers’ markets. The best option is always the option where there is more ongoing
competition, particularly in the access layer or last mile; where new and smaller providers are
engaged and thriving. While there are only 3 or 4 large providers competing province-wide
today, there are dozens of small providers competing to provide local access. The single
‘winner takes all’ options, or other limited competition options, are competition killers,
which is contrary to the economic and social interest of Ontarians and the provincial
government. The only winner will be the ILEC.
Therefore, critical to SWIFT project will be that the WOWC stay abreast of the MGS
procurement process, timing, and decisions as these decisions will have a material impact on
SWIFT project. The WOWC should continue to attempt to influence the MGS procurement
process towards a more competitive services delivery model. In the end, it will be critical to
the success of SWIFT that it is interconnected with the GONET and incorporated into the
GONET service delivery process. Table 11 below is the timetable that has been
communicated to the MGS steering committee by MGS IT&T as of this writing:

Consultation Draft -- NOT APPROVED

58

REGIONAL BROADBAND FEASIBILITY STUDY WOWC-02-12 FOR SERVICE PROVIDERS

Table 11 MGS IT&T GONET procurement timetable

4.3.7 ALTERATIVE RAN MODELS

Due to the uncertainty arising from the MGS IT&T network procurement and to mitigate the
associated risk, the authors of the feasibility study have considered several different
procurement and operating approaches to the RAN that do not directly rely on the public
sector as anchor tenants to the system as originally envisaged by the WOWC. These
alternatives provide options that should ensure any funds received by the WOWC for
broadband infrastructure are spent to the benefit of Western Ontario organizations and
residents.
The alternative models are explored below in Section “6.1.1 Delivering RAN Project
models.”

Consultation Draft -- NOT APPROVED

59

REGIONAL BROADBAND FEASIBILITY STUDY WOWC-02-12 FOR SERVICE PROVIDERS

5 Current State Report – Situation Analysis
The following is the Current State Report or Situation Analysis:
5.1 Gap Analysis and scoping exercise
In the gap analysis and scoping exercise, the authors surveyed public sector users and service
providers to determine their internetworking infrastructure coverage, service capabilities and
service costs as explained in the section “4 Background.” The findings of the scoping
exercise are presented in this section.
5.1.1 ENGAGE TELECOM INDUSTRY

The following is a description and analysis of the telecom industry in Western Ontario:
5.1.1.1 National and regional telephone and cable incumbent local exchange
carriers (ILECs)

The national and regional service providers in Western Ontario include:


Bell Canada/Bell Aliant



Rogers Communications



Cogeco Cable

5.1.1.2 Small independent incumbent local exchange carriers (SILECs)

The local service providers in Western Ontario that were consulted extensively in preparation
of the feasibility study include:


Execulink Telecom Inc., Burgessville



Eastlink Communications, New Brunswick (acquired SILECS Amtelecom based in
Lion’s Head and serving Bruce County, Bluewater TV Cable and Ex-Cen
Cablevision. The company also currently serves Goderich, Clinton, Bayfield.



Hurontel Telecommunications Co-operative, Ripley



Hay Communications, Zurich



Gosfield North Communications Co-operative Limited, Cottam



Tuckersmith Communications Co-operative, Kippen
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Brooke Telecom Co-operative, Inwood



Mornington Communications Co-operative, Milverton



Quadro Communications, Kirkton



Bruce Telecom, Tiverton



Wightman Telecom, Clifford

5.1.1.3 Other providers

The other providers in Western Ontario include:


Packetworks, Waterloo



Point to Point Broadband, Barrie.



There are a large number of wireless Internet service providers (WISPs) throughout
the region out of scope for this fibre-based study (who do not have fibre optic
backbones or very limited fibre deployments)

5.1.2 PROVIDER PROFILES

The authors received profiles from each of the providers, which are reprised in their own
words, as follows:
INTENTIONALLY DELETED
5.1.2.1 Summary of provider profiles

For the providers that responded, Table 12 is a summary of the provider profiles. Note: not
all providers responded to all questions.
Table 12 Summary of provider profiles

Question
1.

Please provide a brief history of the
company.

2.

What services are offered today?

3.

What innovative services or technological
highlights of the company would you like to
emphasize?
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Companies surveyed have been
operating between 20 and 100 years,
employing some 950 staff in total,
reporting about $430 million in 2012
total revenue.
Services included ADSL, VDSL,
DOCSIS, fixed wireless, and fibre
optic services including hosted
services such as VoIP and broadcast
services such as IP/TV.
Many companies have Metro
Ethernet core networks, offer
IP/MPLS services and some have
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Question
4.

What is your roadmap or plans for the
future?

5.

What concerns do you have about the
WOWC broadband project?

6.

What are your expectations for the WOWC
broadband project?

7.

If the project is funded, how would you like
to see funds expended?

8.

What are your ideas and preferences for the
governance and operation of the regional
infrastructure?

9.

In your estimation, how much one-time
capital would you need to upgrade your
system to Metro Ethernet including
transport and distribution fibre, switching
fabric, and power facilities?

Response
deployed fibre to the home
connectivity.
Commonly providers are upgrading
or expanding their fibre optic
footprints and extending IP/MPLS
services to the customer edges of
their networks
More or less universally, respondents
are concerned about any funds
received by the WOWC going to Bell
or other single provider. Many are
concerned that the WOWC may use
the funds to build a government
owned and operated networks that
compete directly with them. All of
the SILEC respondents expressed
concern about funds being given to
third-party providers who
subsequently overbuild into the
SILEC’s market.
A common response is that the
network needs to be scalable and
openly accessible.
Typical response is that the funds be
provided directly to providers with
no government involvement or that
WOWC and providers would form a
consortium for administering the
funds and network deployment.
The most commonly mentioned
governance model is a consortium or
syndicate of providers and WOWC to
deploy and operate the RAN.
The total estimate ranges between
$275 and $350 million from
respondents.

5.1.2.2 Iowa Network Services (INS) – Consortium model
Angela Schneider, General Manager, Hay Communications referred the authors to Iowa Network Services
(INS) as a good model of a provider consortium. Following is a summary of a profile of INS based on an
interview with their spokesperson.

William Shutters
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Sales Manager
Iowa Network Services
4201 Corporate Drive
West Des Moines, IA 50266
http://www.iowanetworkservices.com/
518.830.0544
William@netins.com
Independent telephone companies in Iowa were built by farmers at the turn of the 20th
century by stringing telephone copper along their fence lines when Bell would not provide
services to farmers because their focus was on more lucrative urban centres. Iowa Network
Services (INS) is a privately-held, self-financed, consortium of 127 small incumbent local
exchanges carriers (SILECs). INS shareholders came together as response to the divesture of
the Bell companies through deregulation in the 1990s to provide telecommunications
services throughout the entire state. According to William Shutters, “IOWA has more
SILECs than any other state in the union.” Similarly, Western Ontario telephone systems
were built by farmers and other rural leaders, and like IOWA, has more SILECs than any
other region of the country in Canada.
INS says on their Web site that, “investing in Iowa's communities to ensure the
communications technology foundation is in place so all Iowa communities attract and keep
successful businesses. Along with Independent Telecommunications Companies in Iowa and
the Rural Iowa Telephone Association, we're working to ensure robust technology transport
networks reach small towns in Iowa, as well as metropolitan areas.”
5.1.2.2.1

Background

Bill Bagley, the first CEO of INS, lobbied the Federal Communications Commission (FCC)
of the day to permit the centralization of access services (CAS) so that INS could aggregate
the telecommunications traffic of all of their shareholders across IOWA and pass the traffic
through gateways in Des Moines, Davenport, and Omaha. The arbitraging of this time
division multiplexed (TDM) switched traffic was the core financial basis for INS and
remains an important albeit diminishing component of their revenue model. INS provides
wholesale services to their shareholders, represents SILECs to inter-exchange carriers (IXCs)
and returns profits to the shareholders.
Today, INS has evolved to become a multi-service next generation network operator with a
full IP/MPLS network and extensive state-wide fibre optic network as shown in Figure 14.
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Figure 14 INS fibre optic network coverage

INS covers Iowa’s 90,568 km2 and serves its population of 3.1 million people, including the
about 1.5 million who live in more rural and remote communities. The network encompasses
the entire state. Most INS member SILECs have built extensive fibre to the home (FTTH)
access networks much like many SILECS in Western Ontario. Major centres like Des
Moines, are served by large carriers and cable companies. Yet, according to Shutters,
“because of the extensive fibre footprints of the SILECs most rural communities have more
robust services than urban areas. I live in Des Moine, but don’t have access to the bandwidth
that rural users may take for granted.”
INS provides a wide range of advanced IP services including:









Provides reliable service with redundant, self-healing connections
Provides 24/7 technical support
Offers secure, remote backup in a local, Iowan data center
Network Analysis and Planning
Customized WAN/LAN Network Design
Security
Hosted services such as VoIP, email, DNS, and IP-TV
SIP trunking
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 Cloud computing
 Virtual Private Networks (VPNs)
5.1.2.2.1.1

Governance

INS has a 6-member board of directors who are nominated by shareholders including the
chairperson. A professional management team headed by the President & CEO, includes
VPs for departments including:






Sales and marketing
Engineering
Operating, including network operation centre providing 24/7 support
Information technology
Finance

INS has acquired Merit Resources, http://www.meritresources.com/ who provided host
payroll and HR services and applications and Alliance Technologies,
http://www.alliancetechnologies.net/ that offer LAN and data centre services. These
acquisitions were made in order to provide enterprise customers complete WAN/LAN
solutions, leveraging SILEC member infrastructure and capabilities, and increasing
shareholder value. Financial performance information is not available as the company is
privately held.
5.1.3 ENGAGE PUBLIC SECTOR

The authors engaged public sector organizations through the survey process as described in
detail in section “4.3.1 Survey response rate.” Note: response rate varies by question in the
survey as shown in the “number of responses” row below. An analysis of the survey
responses are as follows as shown in Tables 13 and 14:
Table 13 shows that the average public sector customer is receiving about 10 Gbps of total
service with average bandwidth per site of about 600 Mbps. The average customer receives
about 35 Mbps of Internet service and 40 Mbps per site. Most respondents are receiving 10,
100, 1000 Mbps transparent LAN service in order to connect their head offices to remote
sites. This can only be achieved through fibre optic connectivity. However, many
respondents connect their sites via the Internet through telephone or coaxial cable where fibre
optic connectivity is not available or too costly. This suggests there is a need for more
scalable connectivity options for users.
Table 13 User survey results summary a

Table 14 shows that the average public sector customer is paying about $350 per user or
$450 per site for TLS connectivity and Table 13 shows they are paying some $175 per site
for Internet connectivity or $10 per user. This results in an average total expenditure of
about $16,000 per month for all connectivity in Table 13. The average customer spent about
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$16,000 to install the services at their sites as shown in Table 13. The cost per Mbps for the
various access media, with twisted pair telephone copper at $26 per Mbps, coaxial cable
copper $9, fixed wireless at $19, and fibre optic at $21 illustrates the relative higher
price/performance of wireless and fibre optic which are marginally more expensive than
copper but provide dramatically more bandwidth necessary to support the growing number of
applications and users on the networks. See section “5.1.5 GIS mapping of user and provider
facilities,” below for more details.
Table 14 User survey results summary b

5.1.4 REVIEW TECHNOLOGY OPTIONS –

There are a number of technologies options that may be employed in the RAN in transport,
distribution (access aggregation) and access such as:


Dark fibre – all of the incumbent providers have extensive fibre optic plants today.
This fibre may be accessed and contributed to SWIFT through various contractual
means. The most common contractual form is the “indefeasible right of use (IRU),
which “shall mean the exclusive, unrestricted, and indefeasible right to use the
relevant capacity (including equipment, fibres or capacity) for any legal purpose.”11
The right of use is indefeasible, so as the capacity purchased is also unreturnable and
maintenance cost incurred becomes payable and irrefusable. “IRU user” can
unconditionally and exclusively use the relevant capacity of the “IRU grantor’s” fibre
network for the specified time period. As such, the International Financial Reporting
Standard (IFRS) permits the IRU to be accounted for as a capital asset of the IRU
user. Dark fibre may also be swapped on a like for like basis with other providers.
As well, there are and will be more private construction companies and other
providers coming forward to build dark fibre networks that are managed by the users
themselves or are co-managed with the provider, e.g., a school board. This approach
affords the dual opportunity to enlist the support of the provider and the user in the
RAN solution. In the case of school boards, they represent perhaps the best
opportunity to get fibre optic plant built into the rural areas of the region since they
are widely distributed throughout. Dark fibre allows the subscriber to reduce
operating costs while receiving scalable connectivity. With this accomplished, other
users can easily jump on board utilizing the excess capacity in the high-count fibre
cable build that would occur.



11

Managed service – there are a number of different optical fibre managed service
approaches and underlying hybrids of infrastructure that may be optimized to best
meet the diverse needs of users in the region and overcome geographic, topographic,

http://contracts.corporate.findlaw.com/agreements/athome/att.iru.1998.12.19.html
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and right-of-way barriers. Managed optical fibre services and dark fibre services may
be combined in the RAN to provide a complete solution.


Optical wave length service – in fibre-optic communications, wavelength-division
multiplexing (WDM) is a technology which multiplexes a number of optical carrier
signals onto a single optical fibre by using different wavelengths (i.e. colors) of laser
light. This technique enables bidirectional communications over one strand of fibre,
as well as multiplication of capacity. WDM is commonly used for long-haul
transport applications between nodes in a core network, which require enormous
capacity, and ultra-low latency.
A WDM system uses a multiplexer at the transmitter to join the signals together and a
demultiplexer at the receiver to split them apart. With the right type of fibre it is
possible to have a device that does both simultaneously, and can function as an
optical add-drop multiplexer.
Most WDM systems operate on single-mode fibre optical cables, which have a core
diameter of 9 µm. WDM systems are divided into different wavelength patterns,
conventional/coarse (CWDM) and dense (DWDM). Conventional WDM systems
provide up to 8 channels in the 3rd transmission window (C-Band) of silica fibres
around 1550 nm. Dense wavelength division multiplexing (DWDM) uses the same
transmission window but with denser channel spacing. IP/MPLS – Multiprotocol
Label Switching (MPLS) is a mechanism in high-performance telecommunications
networks that directs data from one network node to the next based on short path
labels rather than long network addresses, avoiding complex lookups in a routing
table. The labels identify virtual links (paths) between distant nodes rather than
endpoints. MPLS can encapsulate packets of various network protocols. MPLS
supports a range of access technologies. MPLS is a scalable, protocol-independent
protocol. In an MPLS network, data packets are assigned labels. Packet-forwarding
decisions are made solely on the contents of this label, without the need to examine
the packet itself. This allows one to create end-to-end circuits across any type of
transport medium, using any protocol. The primary benefit is to eliminate
dependence on a particular OSI model data link layer technology, such as
Asynchronous Transfer Mode (ATM), Frame Relay, Synchronous Optical
Networking (SONET) or Ethernet, and eliminate the need for multiple layer-2
networks to satisfy different types of traffic.



12

Metro Ethernet – Metro Ethernet is standard developed by the Metro Ethernet Forum
(MEF)12. The Metro Ethernet Forum (MEF), founded in 2001, is a nonprofit
international industry consortium, dedicated to worldwide adoption of Carrier
Ethernet networks and services. The forum is composed of leading service providers,
major incumbent local exchange carriers, network equipment vendors, and other
networking companies that share an interest in Metro Ethernet.

http://metroethernetforum.org/about-us/mef-overview
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The MEF is a combination of a technical and a marketing forum to promote the
adoption of Metro Ethernet. This is a key differentiator from other standard bodies
such as the Internet Engineering Task Force and the Institute of Electrical and
Electronics Engineers (IEEE). The forum makes recommendations to existing
standards bodies and creates specifications that are not being developed by (or fall
within the scope of) other standards bodies. MEF certification and compliance would
be a standard SWIFT would need to meet.


Long Term Evolution (LTE) mobile cellular networks – these so-called 4th generation
network providers are claiming high bandwidth data access through these networks.
They may meet the data communication needs of some users, particularly mobile
field workers and salespeople. However, the bandwidth available is actually quite
limited and does not scale. Increasingly mobile wireless providers are integrating
wireless and wireline applications to provide a seamless and transparent experience
for users, but perhaps more significantly, LTE requires fibre optic connectivity
between the mobile towers of the providers in order to handle the bandwidth
requirement of the more data intensive traffic expected. Therefore, providers such as
Bell, Rogers, and Telus, and new providers coming into the market, could be willing
to share the costs of building fibre infrastructure into rural areas of the EOWC
members in order to reach their tower sites. Included in section “4.2.5 GIS mapping
of users and provider facilities,” are maps of the all of the cellular towers listed on the
Industry Canada Web site.



Satellite – next generation satellite providers are claiming high bandwidth access.
However, these technologies are asymmetrical and are not scalable. Current satellite
bandwidth ranges from 2.4 Kbps to 348 Kbps. Nevertheless, this technology may be
the only option for the most hard to reach remote users, e.g., seasonal cottagers
residing on certain remote lakes.

5.1.5 GIS MAPPING OF USER AND PROVIDER FACILITIES

All of the data collected in the users and provider surveys has been mapped by the Oxford
County GIS Information Systems department. As well, speed test data collected by the
OMAFRA during the “Rural Connections” project (2003-2013) and the thousands of
wireless tower locations obtained from Industry Canada have been overlaid on the maps.
The reader is cautioned that there are significant gaps in the data as described in detail in
section “4.3.3 Completeness of data.” The maps are presently hosted by Oxford County on a
secure Web server. The user may navigate the map. Legend items may turned or off and
views may zoomed in to provide a detailed picture of city, township, town, or village or may
be zoomed out to provide a generalized regional view of the data. The authors have used this
technique in our analysis and the reader may have access to the Web site by requesting it
through Geoff Hogan, IT Director for Grey County and member of the WOWC Broadband
Feasibility Study Steering Committee.
All of the data is presented in aggregated format so the underlying details for users and
providers are not available for viewing in order to protect the privacy and security of the
data.
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The following is an analysis of this data.
5.1.5.1 Users

The following is an analysis of the user data.
5.1.5.1.1

User sites

Figure 15 below shows the distribution of all sites for the 287 public sector users who were
contacted for the survey as well for those public sector users who did not representing a total
of 2,364 sites. Therefore, this map represents virtually all of the public sector sites in the
region including: counties, lower tier municipalities, separated municipalities, municipal
utilities, hospitals, LHINs, CCACs, school boards, and First Nations. The public sector users
are critical to the success of regional RAN because they have the applications, bandwidth
requirements, need for QoS, technical sophistication, and financial ability necessary to utilize
a RAN “Day One” of operation.

Figure 15 Public sector user sites coverage
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5.1.5.1.2

User fibre sites

Figure 16 shows the extensive use of fibre optic connectivity with about 40% of sites
interconnecting over fibre. Some of these fibre optic networks are owned by the user while
most are owned by service providers. This map shows extensive fibre optic coverage
throughout the region; however, the concentration of fibre sites is in the more urbanized
areas.
Figure 16 User sites with fibre optic connectivity

5.1.5.1.3

User monthly charge

Figure 17 show the correlation between fibre optic connectivity in Figure 16 above with
higher monthly rates below. The map also shows the predominant monthly rates paid are
below $400 per month, which is consistent with lower bandwidth copper access media.
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Figure 17 User site monthly charges

5.1.5.1.4

User site population

Figure 18 shows the distribution of user employee populations by site with a concentration of
large employee population in the urban centres of Kitchener-Waterloo and London. This
highlights the challenges these organizations have, where typically their head offices are
located in these urban centres as hubs, and they need to connect the lower population rural
and remote sites spokes in an enterprise network. With these lower population rural and
remote sites it is difficult, sometimes impossible, for customers to receive equitable and
affordable access for these locations from providers. Similarly, customers are often unable to
justify paying providers premiums to reach these locations precisely because the employee
populations at these sites are relatively low.
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Figure 18 User site populations

5.1.5.1.5

Local access type

Figure 19 shows the level of fibre connectivity is concentrated in urban centres where public
organization employment is highest and then tapers down through lower population sites.
Consequently, rural users within these organizations are disadvantaged versus their more
urban peers who have better access to enterprise applications and Internet connectivity. The
lower capacity rural connections will not support trunked connections, so consequently
employers must deploy routers, firewalls, and servers at each location in order to make the
applications preform properly which creates additional human resources and budgetary
overheads. On the other hand, customers with ubiquitous fibre optic networks are able to run
all of the enterprise and Internet applications, such as cloud-based apps, centrally from one
main office location, which is lower cost and better performing. Most users have deployed
point-to-point Ethernet connectivity in order to integrate all of the various access media in
their network.
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Figure 19 User sites by local access type

5.1.5.1.6

Local access port speed (Mbps)

Figure 20, shows that the higher bandwidth 100 and 1000 Mbps connections are being
utilized by public sector users who have fibre optic connectivity and are largely located in
urban areas.
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Figure 20 User site by local access port speed (Mbps)

5.1.5.1.7

Transport protocol

Figure 21 shows that the dominant transport protocol is DS1 as most user site traffic is being
transported over a predominantly copper infrastructure. There are many metro Ethernet
connections where fibre facilities are concentrated in urban areas. There are also many sites
where transport protocol was not reported largely because it was not known by the user
respondents to the survey.
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Figure 21 User sites by transport protocol

5.1.5.1.8

Service type

P2P private line, P2P transparent LAN, TLS, metro Ethernet, and MPLS IP/VPN service rely
heavily on fibre optic connections. Not surprisingly, Figure 22 shows that the sites that
operate in these protocols are largely located in urban areas. DSL with Internet connections
dominate the rural service type through copper connection, followed by wireless services.
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Figure 22 Users sites by connectivity service type

5.1.5.1.9

Bandwidth

Figure 23, shows that the higher bandwidth 100 and 1000 Mbps connections are being
utilized by public sector users who have fibre optic connectivity and are largely located in
urban areas which is consistent with access port speeds shown above. About 70% of the sites
have bandwidth below 100 Mbps as would be expected through copper and wireless
connections in the rural areas of the region.
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Figure 23 User sites by bandwidth received

5.1.5.1.10 Residential and small business users

Figure 24 shows the distribution of residents and small businesses that completed the online
survey at WOWC.ca. In addition, there are three user profiles in the Appendices where users
characterize the challenges they face in their daily social and professional lives due to a lack
of broadband connectivity.
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Figure 24 Residential and small business users responding to WOWC online survey

Residents were asked to complete the survey online at WOWC.ca to make their views known
regarding their current Internet connectivity and needs for the future. Some 120 surveys
were completed and Table 15 presents the results:
Table 15 Residential and small business survey results summary

From Table 15 we may see that the average monthly cost for service of respondents is $64.95
of 7.4 Mbps average download speed. This compares with Canadian price/performance
numbers as reported by the CRTC13 equivalent to “Levels 1 through 3” in the CRTC
narrative and Figure 24 below where the rate ranges from $39 - $68 per month for 3 Mbps to
40 Mbps of download speed.

13

http://www.crtc.gc.ca/eng/publications/reports/rp120406.htm#a8
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The new broadband service level baskets included in the CRTC study are defined as follows
and summarized in Figure 25:


“Level 1: Speed: ‘basic’ Internet access service with advertised download speeds of
up to 3.0 Mbps (with a targeted speed in the upper end of the range). Data usage per
month: 5 GB.



Level 2: Speed: ‘average’ (Canadian) high-speed Internet access service with
advertised download speeds of 4.0 to 15 Mbps (with a targeted speed in the upper end
of the range). Data usage per month: 20 GB.20



Level 3: Speed: high-speed Internet access service with advertised download speeds
of 16 to 40 Mbps (with the targeted speed in the upper end of the range). Data usage
per month: 50 GB.



Level 4: Speed: high-speed Internet access service with advertised download speeds
of over 40 Mbps (with the targeted speed in the 41 to 100 Mbps range). Data usage
per month: 75 GB.

It is important to note that in comparing prices, we rely on "advertised" broadband service
speeds. In practice, actual as opposed to advertised service speeds can vary for a variety of
reasons, and the range of any such differences can vary by technology and geographic
location. That said, for the purpose of this study we assume that any such variations are
roughly equal on a relative basis across the broadband services included in this study.
Some service providers apply monthly data usage caps to their broadband service plans.
Where they are applied, they are typically set based on a monthly data allowance
(GB/month), with additional fees applied when the data allowance is exceeded. Where usage
caps apply, we have taken them into account, including any overage fees that may apply once
assumed usage levels are exceeded. Most of the service providers surveyed for this study
either have no usage caps or, where they do apply, they are high enough that no overage fees
would be incurred given the data usage assumptions adopted for the four above-noted
broadband service baskets.
Where required, modem rental or purchase costs are also taken into account. In the latter
case, we have assumed that required equipment costs are amortized over 24 months.
The new broadband service level baskets included in the study are defined as follows:
Where required, modem rental or purchase costs are also taken into account. In the latter
case, we have assumed that required equipment costs are amortized over 24 months.
Once again, we have not included installation or activation fees. These are often waived for
new customers or offset by promotional discounts. We have relied on regular stand-alone
prices to determine the total cost of each of the four broadband service baskets.
The average monthly price of the Level 1 basket increased slightly from roughly $33 to $35
between 2008 and 2011. With the new Level 1 basket definition, the average price is now
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higher still, at roughly $39. While the average price has increased in 2012 relative to 2011
by roughly 13%, the average advertised download speed for the Level 1 broadband services
increased more significantly from roughly 1.1 Mbps in 2011 to 1.9 Mbps in 2012 (a 73%
increase).
The average monthly price of the Level 2 basket also increased slightly from $47 to $50
between 2008 and 2011 and, with the new basket definition, is now $54. The 2012 over
2011 price increase is roughly 9%. In this case, however, the Level 2 average advertised
download speed was 6.3 Mbps in 2011, whereas it is 10.4 Mbps this year under the new
basket definition (i.e., 65% higher).
Figure 25 Average Canadian broadband Internet prices by service type
(source: CRTC)

The average monthly price of the Level 3 basket declined from $69 to $63 between 2008 and
2011. With the new basket definition, the average price increased in 2012 to $68 or by
roughly 7%. In this case, the average Level 3 advertised download speed was 14.2 Mbps last
year, while it is 28.0 Mbps this year under the new basket definition (i.e., roughly 100%
higher).
Lastly, the average price of the new Level 4 broadband service basket increased from
roughly $78 last year to $94 this year, an increase of 22%. The advertised download speeds
for the Level 4 broadband services included in last year's study ranged from 25 to 50 Mbps,
with an average of 28.9 Mbps. With the new basket definition adopted for this year's study
the range of speeds included under the Level 4 basket range from 50 to 100 Mbps, with an
average speed of 66 Mbps (over twice as high as last year's average Level 4speed).
Roughly half of the Canadian broadband service plans surveyed offer unlimited data usage
plans (subject to fair use policies). For those that include monthly usage caps, the following
ranges currently apply:
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Level 1:
Level 2:
Level 3:
Level 4:

2 to 30 GB, average 15 GB per month.
40 to 250 GB, average 107 GB per month.
90 to 500 GB, average 193 GB per month
150 to 400 GB, average 267 GB per month.

Where usage caps are applied, they have generally increased significantly (i.e., more than
doubled in magnitude in each case) this year relative to those included in last year's study.
However, much of the increase can be attributed to the redefined, higher-speed broadband
service baskets used in the current study.”
5.1.5.1.11 User urban zoom

Figure 26 is a selected zoom of the GIS map for Stratford to show the reader the detailed
representation of the data in the GIS map. This map shows monthly rates, user populations,
local access type, and local access speeds. This map shows that many public sector sites are
connected via fibre optic network. Stratford has the benefit of a publicly owned municipal
utility to provide connectivity in partnership with SILECs.
Figure 26 Close up of users sites and current fibre optic infrastructure in urban location
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5.1.5.1.12 User rural zoom

The zoom on rural user sites shows in Figure 27 the relatively sparser population of sites and
the more limited fibre optic access. However, the map also shows the excellent fibre optic
coverage at affordable rates that is being offered by a particular SILEC in this market.
Figure 27 Close up of users sites and current fibre optic infrastructure in rural location

5.1.5.1.13 User sites and provider fibre infrastructure

Figure 28 shows the overlay of public sector user sites and provider existing infrastructure.
The overlay demonstrates the extensive overlap that exits with up to 70% of the sites either
connected via fibre or accessible to fibre connectivity assuming that all of the Bell COs and
Eastlink’s POPs are connected via fibre, which is likely.
Many of the providers are offering “next generation” infrastructure necessary for the services
and applications public sector users require today; this infrastructure will grow as users’
needs grow into the future. However, many providers are also employing legacy
infrastructure, and in some areas legacy services are the only services available to users; and
these systems will most definitely not meet users’ future needs.
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Figure 28 User sites and existing provider fibre optic infrastructure

5.1.5.1.14 Speed tests

The speed test data in Figure 29 provided by OMAFRA (and originally, from MEDI’s
subscription to OOKLA14) shows the distribution of speed tests recorded from residential and
small businesses users during the Rural Connections program (2003- 2012). As one might
expect, the map shows the higher speeds results are concentrated in urban areas and that the
dominant number of tests show bandwidth below 5 Mbps, which is inadequate for many
applications in use over the Internet today. The reader is cautioned that OMAFRA has
reported the accuracy of this data is difficult to verify due to the nature of how speed tests are
conducted and reported.

14

https://www.ookla.com/
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Figure 29 Internet connection speed test data

5.1.5.2 Providers

The following is an analysis of the provider data.

5.1.5.2.1

COs, POIs, POPs, fibre routes

Figure 30 shows the distribution of Central Offices (CO – 462 sites) which are major
switching centres within a provider’s network, Points of Interconnection between providers’
networks, (POI – 35 sites), Points of Presence (POP – 340 sites), which are small points of
aggregation within a provider’s network, and fibre routes between all of these locations. The
many sites not connected by fibre, are Bell and Eastlink sites where no fibre data was
provided. As the reader may note, there is extensive fibre optic coverage in the region today,
and thorough coverage of various access aggregation points where providers are able to
deliver access to customers. If this infrastructure can be incorporated in SWIFT, it could
reduce the overall cost of the construction and deployment of it quite significantly.
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This map shows the many significant fibre coverage gaps that exist as well as some areas
without access aggregation points. Note: the capabilities and age of the electronics of these
COs, POIs, and POPs are unknown and the fibre capacity, strand counts, and age are
unknown. However, based on provider profile responses it is clear that much of this physical
plant needs to be upgraded to support Metro Ethernet and IP/MPLS services. Note: some the
fibre routes on the maps needed to be geolocated to place them on the maps, so those route
locations are not exact.
Figure 30 Provider existing fibre optic infrastructure

5.1.5.2.2

Provider data zoom

In Figure 31 below the zoom in of the provider map shows the detail of where the fibre optic
network connects to the various points of presence and some areas where fibre optics have
been deployed for access showing as “fibre coverage”. Note: the various COs, POIs, and
POPs that are not connected by fibre are sites where no fibre network data is available, such
as Bell sites, sites that are interconnected over copper, and/or sites where the GPS
coordinates are unverified.
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Figure 31 Close up of provider existing fibre optic infrastructure

5.1.5.3 Cell towers

The following is an analysis of cellular tower coverage:
5.1.5.3.1

3G or less

Figure 32 shows the existing mobile wireless towers employed to deliver so-called third
generation or less (3G) legacy wireless services. These services include the following
frequencies: 851 – 868 MHz Telus (iDEN and Mike), Advance Wireless Service (AWS), 869
– 894 MHz Cellular Spectrum, and 1850 – 1990 MHZ Personal Communication Service
(PCS). Some of these tower locations will be upgraded over the coming years to provide 4G
or greater services. In order to accomplish this, many of these legacy towers will need to be
connected by fibre optic cable for backhaul for those not already connected via fibre while
others will remain connected via microwave wireless backhaul.
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Figure 32 Existing 3G wireless provider tower sites

5.1.5.3.2

4G or more

Figure 33 shows the existing mobile wireless towers employed to deliver so-called Long
Term Evolution (LTE) also known as 4G wireless services. These services include the
following frequencies: 1710 – 1755 MHz Advance Wireless Services (AWS), 2110 – 2155
MHz AWS, and 2500 – 2690 MHZ Broadband Radio Services (BRS). Not surprisingly,
these 4G enabled towers are concentrated in the urban areas and along major highway routes
of 401, 403, and 400. The 4G enabled towers will inevitably need to be connected with fibre
cable as it will be necessary to scale the wireline backhaul at these sites to accommodate the
higher bandwidth demands required by the number of smart phones deployed and their more
data intensive applications.
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Figure 33 Existing 4G wireless provider tower sites

Table 16 shows the number of radio antennae by frequency range in Western Ontario as
reported to Industry Canada. As there are typically more than one antenna per provider-per
tower there will be overlap in quantities such that the actual total number of towers will be
considerably lower.
Table 16 Existing wireless provider tower sites

Cellular tower type
851-868 Mhz: Telus (“iDEN” or “Mike”)

Quantity
9,284

869-894 MHz: Cellular Spectrum

20,962

1850-1990 MHz Personal Communications Services (PCS)

48,732

1710-1755 MHz: Advanced Wireless Services (AWS)

5

2110-2155 MHz: Advanced Wireless Services (AWS)

13,714

2500-2690 MHz: Broadband Radio Services (BRS)
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5.2 Potential funders identified
The following are profiles of the potential funders for SWIFT:
5.2.1 GOVERNMENT

The following are the possible government funders for the project:
5.2.1.1 Federal

The following are the probable federal government funders for the project:
5.2.1.1.1

Federal
Ontario

Economic

Development

Agency

for

Southern

http://www.feddevontario.gc.ca/eic/site/723.nsf/eng/home
Building Canada Fund-Communities Component: Delivered jointly with the Government of
Ontario to provide long-term, stable and predictable funding to help meet infrastructure
needs across Ontario in communities with populations of less than 100,000.
Canada-Ontario Infrastructure Program: Delivered jointly with the Government of Ontario to
invest in urban and rural municipal infrastructure in Ontario, with a focus on "green"
municipal infrastructure, such as solid waste management and energy efficient building.
Canada-Ontario Municipal Rural Infrastructure Fund15: Delivered by the governments of
Canada and Ontario, the Association of Municipalities of Ontario, and Ontario municipalities
to improve and renew small urban and rural public infrastructure across the province.
Canada will not exceed $298 million (100% of funds allocated to Ontario); up to two percent
(2%) of which Canada agrees to pay to Ontario for 50% of the direct expenses incurred by it.
Each party's total financial contribution will not exceed one-third (1/3) of the total of the
Eligible Costs incurred by all approved projects. However, the total contribution by a party
to a Project may be higher but may not exceed 45% of its total Eligible Costs.
Canada Strategic Infrastructure Fund: Supports large-scale projects of major federal and
regional significance in areas that are vital to sustaining economic growth and enhancing the
quality of life of Canadians.
5.2.1.1.2

Building Canada Fund

The Government identified in its 2013 budget, “Canada's Economic Action Plan 2013: The
New Building Canada Plan”16. As stated in the Action Plan, “Investing in public
15

http://comrif.ca/eic/site/comrif-fimrco.nsf/eng/home

16

http://www.budget.gc.ca/2013/doc/themes/infrastructure-eng.pdf
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infrastructure that contributes to productivity and economic growth and supports the
competitiveness of Canadian businesses through the $33-billion, 2007 Building Canada plan
and infrastructure stimulus measures. These investments have helped modernize federal,
provincial, territorial and municipal infrastructure assets including highways, bridges, trade
corridor-related infrastructure, public transit and broadband. A core component of the plan,
the Gas Tax Fund, was made a permanent source of federal infrastructure support in 2011.”17
The Action Plan provides several categories for broadband eligibility, including:


The Community Improvement Fund includes: $21.8 billion over 10 years through
Gas Tax Fund payments. Currently $2 billion per year, it is proposed that these
payments be indexed at 2 per cent per year, starting in 2014–15, with increases to be
applied in $100-million increments.



A $10-billion Provincial-Territorial Infrastructure Component that will support
projects of national, regional and local significance in communities across the country
in a broader range of categories including highways, public transit, drinking water,
wastewater, connectivity and broadband, and innovation (including infrastructure at
post-secondary institutions that supports advanced research and teaching).



Funding of $155 million over 10 years will be allocated from the National
Infrastructure Component of the new Building Canada Fund to the First Nations
Infrastructure Fund managed by Aboriginal Affairs and Northern Development
Canada.
Funding from the Gas Tax Fund component of the Community
Improvement Fund will also be allocated to the First Nations Infrastructure Fund,
with this allocation based on First Nations population on reserve. This Fund focuses
on five priority areas: improving First Nations energy systems (linking to power
grids, sustainable energy systems), broadband connectivity, garbage disposal
(including landfills and recycling), road and bridge projects, and improving
community capacity for infrastructure planning.

5.2.1.1.3

Infrastructure Canada

Mohamed Nouhi
Principal Advisor | Conseiller principal
Environmental Initiatives | Initiatives environnementales
Infrastructure Canada | www.infc.gc.ca
180 Kent St., Suite 1100, Ottawa, ON K1P 0B6 | 180, rue Kent, Suite 1100, Ottawa, ON K1P
0B6
Mohamed.Nouhi@infc.gc.ca
Telephone | Téléphone 613-948-2691
Fax | Télécopieur 613-948-9648
Government of Canada | Gouvernement du Canada
5.2.1.1.3.1

17

Application process

http://www.budget.gc.ca/2013/doc/themes/infrastructure-eng.pdf, page 110.
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The Building Canada Fund (BCF) is an infrastructure program announced in Budget
2007 with an envelope of $8.8 billion. The BCF includes the Major Infrastructure
Component (MIC) and the Communities Component (CC). The BCF-MIC targets
projects of a strategic national or regional significance.



Under the BCF-MIC, projects are selected through a federal-provincial discussion
process – in which the majority of projects are prioritized by provincial governments.



Under the BCF-MIC, proponents interested in seeking funding were invited to submit
a proposal to the Minister of Infrastructure, Communities and Intergovernmental
Affairs or to Infrastructure Canada, expressing their interest in seeking funding under
the program, and providing information about the project.



Based on the information provided in the initial assessment and through discussions
with provincial governments, the Minister may identify a project as a priority. Once a
project has been selected as a priority, INFC may proceed to a project review.



All projects needed to be supported by a project overview, which, along with
additional information provided by the proponent, formed the basis of the federal
project review and assessment. Should the Minister grant approval in principle
following the project review, a letter will normally be sent to the recipient to clearly
lay out the conditions for final funding approval.



Based on the past Building Canada program for example, EORN approached both the
federal and provincial government simultaneously.



At the moment, Infrastructure Canada is between programs. The BCF announced in
2007 that included connectivity and broadband as an eligible category of investment
is however fully committed for Ontario. EORN received funding under these
auspices.



The EORN project was negotiated with the Province of Ontario. The EORN project
went through OMAFRA, who administers the program, and distributes the funds. It
may be that the new Building Canada Fund process will be the same or similar.

5.2.1.1.3.2



Funding

The Government identified in its 2013 budget, “Canada's Economic Action Plan
2013: The New Building Canada Plan”. As stated in the Action Plan, “Investing in
public infrastructure that contributes to productivity and economic growth and
supports the competitiveness of Canadian businesses through the $33-billion, 2007
Building Canada plan and infrastructure stimulus measures. These investments have
helped modernize federal, provincial, territorial and municipal infrastructure assets
including highways, bridges, trade corridor-related infrastructure, public transit and
broadband. A core component of the plan, the Gas Tax Fund, was made a permanent
source of federal infrastructure support in 2011.” The Action Plan provides several
categories for broadband eligibility, including:
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The Community Improvement Fund includes: $21.8 billion over 10 years through
Gas Tax Fund payments. Currently $2 billion per year, it is proposed that these
payments be indexed at 2 per cent per year, starting in 2014–15, with increases to be
applied in $100-million increments.



The new Building Canada Fund was announced as part of the Economic Action Plan
2013 to build public infrastructure in cooperation with provinces, territories and
municipalities. The Fund that provides funding over 10-years has two components: a
$10-billion Provincial-Territorial Infrastructure Component that will support projects
of national, regional and local significance across the country in a broader range of
categories including broadband; and a $4-billion, merit-based, National Infrastructure
Component to support investments in projects of national significance. The
parameters are still being developed, but broadband and connectivity is still an
eligible category under the Provincial-Territorial Infrastructure Component.



A $10-billion Provincial-Territorial Infrastructure Component that will support
projects of national, regional and local significance in communities across the country
in a broader range of categories including highways, public transit, drinking water,
wastewater, connectivity and broadband, and innovation (including infrastructure at
post-secondary institutions that supports advanced research and teaching).



Funding of $155 million over 10 years will be allocated from the National
Infrastructure Component of the new Building Canada Fund to the First Nations
Infrastructure Fund managed by Aboriginal Affairs and Northern Development
Canada.
Funding from the Gas Tax Fund component of the Community
Improvement Fund will also be allocated to the First Nations Infrastructure Fund,
with this allocation based on First Nations population on reserve. This Fund focuses
on five priority areas: improving First Nations energy systems (linking to power
grids, sustainable energy systems), broadband connectivity, garbage disposal
(including landfills and recycling), road and bridge projects, and improving
community capacity for infrastructure planning.



Further details on the New Building Canada Fund will be announced later this year
(http://www.infrastructure.gc.ca/plan/plan-eng.html). Once the program parameters
are finalized, it will be possible for the Government of Canada to consider project
proposals.

5.2.1.1.4

Public Private Partnership Canada

Rob McKay
P3 Canada Fund
100 Queen Street, Suite 630
Ottawa, ON
K1P 1J9
613 992 5542
Rob.MacKay@p3canada.ca
www.p3canada.ca
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P3Canada was created as a Crown corporation with an independent Board of
Directors reporting through the Minister of Finance to Parliament. The Corporation
be operational in February 2009 with the appointments of a Chair of the Board of
Directors and a Chief Executive Officer.
P3Canada’s mandate is to improve the delivery of public infrastructure by achieving
better value, timeliness and accountability to taxpayers, through P3s.
P3s are a long-term performance-based approach for procuring public infrastructure.
The private sector assumes a major share of the responsibility in term of risk and
financing for the delivery and the performance of the infrastructure, from design
structural planning to long term maintenance.
The current round of funding closed in June 2013. The next round, which is yet to be
officially announced by the government should commence April 2014 with
applications closing in June 2014. The amount of the fund is expected to be about
$1.5 billion based on the previous funding round. The eligible projects are expected
to include broadband, but are not known at this time. Broadband eligible capital
expenditures from the last round included: high-speed backbone, points of presence,
local distribution facilities within communities, and satellite capacity.
P3Canada funds up to 25% of the capital value of the project and up to 50% of the
business case development. Projects receiving additional Federal Government
funding may not exceed 33% total federal funding (for example: P3Canada Fund and
Building Canada Fund). Projects with a value in excess of $100 million are
preferred by P3Canada as they tend to provide more demonstrable results.
The process for the WOWC to applying for P3Canada funding is:
1. Complete Broadband Feasibility Study - 2013
2. Complete P3Canada Business Case based on “Business Development Guide”
using certified P3Canada consultant – Spring 2014
3. P3Canada review and board of directors approval of business case – Summer
2014
4. Federal government cabinet approval and announcement of P3 funding –
Winter 2014

5.2.1.2 Provincial
5.2.1.2.1

Ministry of Agriculture and Food and Ministry of Rural
Affairs (OMAFRA)

Mike Marcolongo
Broadband Policy and Programs Coordinator
Ontario Ministry of Agriculture and Food, and Ministry of Rural Affairs
1 Stone Road West
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Guelph Ontario N1G 4Y2
519.826.3195
mike.marcolongo2@ontario.ca
According to Marcolongo, OMAFRA is in the process of developing a $100 million rural
infrastructure fund, currently targeted at roads, bridges, and water infrastructure. In July,
Ministry representatives met with community leaders in Goderich in Southwestern Ontario to
receive their input and ask. Presently, broadband is not included in the fund, but a strong
case could be made to include it in order to be consistent with federal Infrastructure Canada
administered, Building Canada Fund. OMAFRA would be the partner ministry to the
Infrastructure Canada and administer any funds from the new Building Canada Fund subject
to the parameters for the new fund to be specified.
5.2.1.3 Contribution Agreement

If the WOWC secures funding from the federal and provincial governments, they will be
required to enter into a contribution agreement with the OMAFRA who typically acts the
agent for both levels of government in administering the broadband funding (for more details
on the contribution agreement see the EORN profile below). This is the case with EORN in
their funding arrangement. According to Sheridan Graham, Director, Procurement, Facilities
and Communication, County of Peterborough, and Procurement Specialist for EORN, their
estimate of construction for the EORN was $170 million (based on the responses from
providers for the Request for Expressions Of Interest - REOI issued by EORN) and $110
million represented 2/3rds of the total cost. The other third EOWC determined could be
made up through their $10 million contribution received from counties and municipalities
and by raising a further $50 million from the private sector to meet the federal and provincial
government funding formula of 1/3 federal government, 1/3 provincial government, and 1/3
private sector and EORN which is their “typical funding formula,” said Sheridan. The $10
million from the counties and municipalities demonstrated ‘skin in the game’ from the
Wardens, which the funders considered symbolically important.
Payment from the government to EORN is based on hitting agreed upon project completion
milestones. Payment is about 90-days from date of receipt of a status report and itemized
accounting of eligible expenditures to the OMAFA. At a minimum, quarterly and annual
status reports are required to support claims.
5.2.1.3.1

Ministry
of
Economic
Employment (MEDTE)

Development,

Trade

and

Douglas Bower
Manager, E-Business
Entrepreneurship Branch
Ministry of Research and Innovation
Ministry of Economic Development, Trade and Employment
56 Wellesley Street West, 5th floor, Toronto, Ont, M7A 2E7
www.ontario.ca/ministry-research-innovation
www.ontario.ca/ministry-economic-development-trade-employment
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douglas.bower@ontario.ca
416-326-9604
5.2.1.3.1.1

Discussion Paper: Ultra-Fast Broadband in Ontario

This paper is intended for discussion purposes only, not for general distribution or
publication.
5.2.1.3.1.1.1 Introduction

Since 2007, the Government of Ontario has invested close to $170 million and leveraged
more than $300 million of private and federal funding to provide basic broadband
infrastructure of at least 1.5 Megabits per second (Mbps) to rural and remote communities in
Ontario. Through Ontario’s broadband programs, and significant private sector investments,
the vast majority of residents and businesses in Ontario now have access to basic broadband
service. However, as demand grows for data-intensive Internet services such as video
streaming and cloud computing, basic broadband is increasingly seen as inadequate to meet
social, business and institutional needs.
Efforts are underway to identify and develop initiatives and ideas that can help both the
public and private sectors bring Ontario into the age of ultra-fast broadband (defined as
downlink speeds of 100 Mbps to each user) by the year 2020. Some emerging strategic
initiatives – built upon a foundation of research, advocacy, and pilot projects – are presented
here for further discussion.
5.2.1.3.1.1.2 Research
5.2.1.3.1.1.2.1 Jurisdictional Scans

Numerous jurisdictions around the world are undertaking their own broadband connectivity
programs. Many of these programs are seeking to provide ultra-fast broadband speeds (100
Mbps or beyond). Reviewing these programs as they mature can help identify any lessons
learned that might be applicable in Ontario.
5.2.1.3.1.1.2.2 Program Evaluation

As Ontario’s broadband connectivity programs wrap-up through 2014, various aspects will
be evaluated. Those programs include the Rural Connections Broadband Program, the
Eastern Ontario Regional Network (EORN), and Building Broadband in Rural and Northern
Ontario – which includes the Northwestern Ontario Broadband Expansion Initiative
(NWOBEI). Those program evaluations will be complemented by speed test and mapping
analyses, noted below.
5.2.1.3.1.1.2.3 Speed-test Analysis

Many broadband users perform online speed tests to confirm the download and upload
speeds that they receive through their Internet service providers. Some test sites (such as
Speedtest.net) collect those test results and make them available to interested parties for
research purposes. Analyses of 18-months of data covering the entire province (some 8
million test results) shows a great deal of variability in those download speeds. Maps based
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on that data can show the average download and upload speeds in most Ontario
municipalities. The data might also be useful for identifying some of the remaining gaps in
Ontario’s basic broadband connectivity, and for tracking improvements to the province’s
broadband connectivity over time.
5.2.1.3.1.1.3 Advocacy
5.2.1.3.1.1.3.1 Municipal Access Agreements

The Canadian Radio-television and Telecommunications Commission (CRTC) regulates
Canada’s telecommunications and broadcasting industries. The CRTC’s model municipal
access agreement (MAA) ad hoc working group includes participants from
telecommunications companies (Telcos), municipalities and also MEDTE/MRI. MAAs are
contractual agreements that municipalities and telcos enter into when a telco wishes to
deploy communications infrastructure on city-owned property; this property usually refers to
utility poles and duct-bank space buried alongside highways. As the path to ultra-fast
broadband will heavily depend on telcos installing fibre optic cables, it is important that
telcos and municipalities are able to enter into mutually agreeable MAAs. A model MAA
might help ensure speedy and cost-effective installation of new communications
infrastructure.
5.2.1.3.1.1.3.2 Open Access Networks

The CRTC mandates that network owners must allow their competitors access to their
network infrastructure so that their competitors can offer their own networking services. In
return, the competitors pay the network owners rates that are set by the CRTC. Open access
networks spur competition, which can bring down the cost of broadband services, thereby
making access more affordable to a larger amount of customers. Without open access
networks, fewer small ISPs would be able to enter the market and, without competition,
prices could rise (or not decline) and there would be fewer options for customers.
5.2.1.3.1.1.3.3 Regional Studies

Regional approaches can be particularly appropriate, given that Ontario is very diverse in
terms of ISP density, geography, and other important factors. The Eastern Ontario Warden’s
Caucus (EOWC) undertook a study of broadband services and infrastructure in Eastern
Ontario that was eventually useful as it moved forward with its Eastern Ontario Regional
Network. Currently, the Western Ontario Wardens’ Caucus (WOWC) is undertaking a study
of broadband infrastructure in Southwestern Ontario. In addition, York Region has recently
launched an ultra-fast broadband study.
5.2.1.3.1.1.4 Pilot Projects
5.2.1.3.1.1.4.1 Internet Exchange Points

Creating additional Internet Exchange Points (IXPs) across Ontario could facilitate the
development of ultra-fast broadband. An IXP is physical infrastructure (telecom switch)
through which Internet service providers (ISPs) exchange Internet traffic between their
networks. Currently, Ontario’s two IXPs are located in Toronto and Ottawa. Additional
IXPs at one or more locations in Ontario could be valuable to local providers by reducing the
portion of their Internet traffic which must be delivered via their upstream transit providers,
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thereby reducing the average (per-bit) delivery cost of their service. Furthermore, the
increased number of data paths available through the IXP improves routing efficiency and
fault-tolerance. A regional IXP could act as an aggregation point for interconnection through
the Torix exchange in Toronto. At present, local partners are considering the launch of a new
IXP in Windsor-Essex. This new IXP could serve as a pilot project for future IXPs in the
province.
5.2.1.3.1.1.4.2 Fibre Conduit Pilot

A new approach that could help substantially reduce the cost of installing fibre optic
infrastructure in the province is being considered as a pilot project. This approach in
principle is as follows: whenever new highways are being constructed or existing highways
are being substantially renovated or repaired, empty communications conduit (plastic pipe)
would be buried alongside the highway. It is expensive and disruptive to dig up highways
for the sole purpose of installing communications infrastructure; however, if highways are
already opened up for road construction or repair, the incremental cost of installing
communications infrastructure is very small. This approach has been or is in the process of
being enacted in multiple jurisdictions, including at various municipal, state and federal
levels in the United States. Currently, a suitable location and partners are being sought for a
pilot project in Ontario that would demonstrate this approach.
5.2.1.3.2

Ministry of Infrastructure - Infrastructure Ontario

Steve Rohacek
Senior Vice President, Municipal Business Development and Lending
Infrastructure Ontario
777 Bay Street, 9th Floor
Toronto, ON M5G 2C8
www.infrastructureontario.ca
Phone: (416) 325-4678
Email: steve.rohacek@infrastructureontario.ca






Infrastructure Ontario is the P3Canada’s provincial representative.
Infrastructure Ontario plays a key role in the Province of Ontario’s long-term
infrastructure plan to repair, rebuild and renew the Province’s roads and highways,
bridges, public transit, post-secondary institutions, hospitals, courthouses, and
broadband – all of which are eligible for financing in communities across Ontario.
Hard and soft costs are eligible.
The WOWC could likely incorporate under the Corporations Act of Ontario to set up
a business service corporation for example. The municipal corporation would be an
eligible entity to receive the loan. If there are no assets and depending on the debt
service ability of the assets there could need to be recourse back to each member
municipality.
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WOWC needs to consider if they are willing to contribute equity to the project,
subject to the project debt service. Likely amount of equity is 20 – 25% of project for
either P3 or non-P3.
As a P3, Infrastructure Ontario would work with the client to structure the project and
take it to market to get it design, built, partially financed, and operated/maintained by
the private sector partners. A fee is charged by Infrastructure Ontario for this service
which is in addition to the loan. The size of the fee is based on the length of
transaction and time to market and the fee is negotiated based on those attributes.
A project in the $200 - $300 million range like SWIFT would typically be a good P3
project and have good “risk transfer properties”. The more elements of a designbuild-finance-operate-maintain that is included in a P3, the more risk that is
transferred to the private sector.
If the borrower is the municipality directly, the municipality receives the most
favourable interest rate, whereas an arms-length municipal corporation will have a
higher rate. The interest rate is posted on the Infrastructure Web site and is subject to
change based on market conditions. Rates are pegged to Province of Ontario bonds.
For non-P3 projects there is a Commercial Project group within Infrastructure Ontario
who could help structure a traditionally financed and managed projects, such as
design-bid-build, and to assist in negotiating favourable commercial terms and
conditions with the private sector that protect the public sectors interests. In a
traditional delivery, the risk is largely on the public sector partners, not the
constructors/providers so it is important to negotiate a balanced deal.
Projects delivered by Infrastructure Ontario are guided by five key principles:
transparency, accountability, value for money, public ownership and public control,
and public interest are paramount.
Infrastructure Ontario partners with public sector agencies, including provincial
ministries, Crown corporations, municipalities and not-for-profit organizations to
renew infrastructure across Ontario.
On behalf of the Province of Ontario, Infrastructure Ontario procures and delivers:
1. Large projects using an alternative financing and procurement delivery model
–a public-private partnership.
2. Special projects using other delivery models.
Infrastructure Ontario also provides commercial procurement advice to municipalities
that are using Ontario’s alternative financing and procurement model to renew
municipal infrastructure.
The process for the WOWC to deliver to project as a P3 is:
1. Complete Broadband Feasibility Study – 2013.
2. Apply to the P3 Canada Fund in April-June 2014
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3. If successful with the P3 Canada fund, complete a detailed P3 Business Case –
2014-15. Final funding decision would be the summer of 2015.
4. P3 transaction-RFQ and RFP 2015-16. Construction starts late 2016, early
2017.
5. A P3 project cash flow of financing is trigger when the project has reached
“substantial completion,” based on agreed upon milestones –2017 - 2018
subject to tendering process and procurement.
The process for the WOWC to apply for an IO loan is:
1. Complete Broadband Feasibility Study – 2013.
2. Complete a business case and submit a loan application: Q1/Q2 2014.
3. Negotiate an agreement and complete underwriting which requires three
levels of approval with Infrastructure Ontario – Q3/Q4 2014.
4. Complete financing agreement and associated documentation – Q4 2014-Q1
2015.
5. A non-P3 cash flow is financed through milestones from beginning through
completion of project – mid 2015 subject to tendering process. Note the loan
will likely be approved well before a non-P3 project is ready for tender. For a
traditional project you would need 12-18 months for design and another 3-6
months for tendering possibly more.
5.2.2 WOWC COUNTIES AND MUNICIPALITIES

The member counties of the WOWC, lower tier municipalities, and separated municipalities
may provide one time funding for the project. Indeed, if the WOWC seeks funding from
Infrastructure Canada and the Building Canada Fund, it will be a requirement of the funding
that WOWC is investing in the project. In the EOWC EORN project, the EOWC committed
to providing $10 million of the $170 million project which they contributed directly and
acquired by soliciting contributions from lower tier and separated municipalities.
5.2.3 PUBLIC SECTOR USERS

These users include federal, provincial, and municipal governments and municipal utilities,
healthcare organizations, school boards and post-secondary institutions, and First Nations.
Public sector organizations are potentially the most likely subscribers to a RAN as they have
the technical know-how to use an optical network, they have the financial ability to pay fees
for the connectivity, and they have the applications developed and in development that
require a differentiated service which provide revenue which may be used to sustain the RAN
and pay for capital improvements of the RAN. The service for these users must be highly
available and reliable and provide a secure private network environment which is the
strengths of the Metro Ethernet RAN.
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It is very important during this process to determine the existing service agreements between
these WAN users and their current service providers which may impede the take up rate for a
new RAN in Western Ontario. However, most respondents to the survey would not provide
details about their current contracts due to confidentiality agreements they signed with their
providers. Virtually all federal and provincial departments, agencies, and crown corporations
have long standing commitments and investments in their existing network infrastructure and
long-term agreement with service providers which may prove difficult to alter or incorporate,
e.g., eHeath Ontario OneNetwork (eHO), Ontario Public Service Network (OPS), Ontario
Research and Innovation Optical Network (ORION), and Canada’s Advanced Research and
Innovation Network (CANARIE). It will be important to the sustainability of a new RAN in
Western Ontario that the RAN be integrated with these existing networks and so local
providers may continue to provide the access to these sites.
5.2.4 PRIVATE SECTOR USERS

Large commercial and small and medium size businesses with large bandwidth requirements
are the next most likely subscribers to a RAN as they have the technical know-how to use an
optical network, they have the financial ability to pay fees for the connectivity, and they have
the applications developed and in development that require a differentiated service which
provide revenue which may be used to sustain the RAN and pay for capital improvements of
the RAN. However, the private sector entities tend to look for proven solutions, so the new
RAN will need some track-record behind it before many private sector users will trust it with
their business. In addition, larger commercial entities tend to be under contract through their
head offices, which often do not reside in Southwestern Ontario. The service for these users
must be highly available and reliable and provide secure private network environments which
are the strengths of the Metro Ethernet RAN. These users include large industries,
transportation companies, printing businesses, and design and hosting shops.
5.2.5 NATIONAL AND LOCAL SERVICE PROVIDERS

Incorporating national/regional and local service provider networks is important for a number
of reasons. These providers have existing networks that largely cover Western Ontario with
fibre optic infrastructure today. Many of these systems require upgrade to Metro Ethernet;
however, the layer-one fibre optic infrastructure is largely in place. The providers have
existing relationships and contractual agreements with public and private sector users. Most
of the providers, certainly all of the local providers, have been in business in their
communities for decades, some as long as one-hundred years. Therefore, they know better
than anyone does what it will take to upgrade their systems to Metro Ethernet and to expand
their coverage to reach everyone in their serving territory with IP/MPLS services. Finally,
irrespective of the organizational or operational model the WOWC adopts for the RAN, the
current providers will need to play a large role as partners in providing the complete
connectivity solution for the region and in their respective serving territories and as such may
contribute capital assets and operating capabilities to SWIFT.
5.2.6 TIER 1 INTERNET AND APPLICATIONS SERVICE PROVIDERS
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Large Internet and Cloud Computing companies – these companies, such as Yahoo, Google,
and Microsoft are making investments in broadband pilot projects. Recently, for example,
Google announced “GoogleFibre” a fibre to the home project in Kansas City where they are
delivering Gigabit Internet for $70 per month. In spring 2013 Google Fibre also announced a
project in Waterloo and is currently in the process of establishing an office and hiring staff.
These companies may be willing to provide seed money for SWIFT.
5.2.7 RESIDENTS

Indirectly, residents provide sustainability for the RAN through their purchases of services
from local service providers connected to the RAN. Residents benefit by having access to
more bandwidth and applications which increase revenue to local service providers and
service providers are able to scale the network to meet increased consumer demand by virtue
of the investments made the WOWC in their systems and the RAN.
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6 Future State Report – Objectives, Strategies, Performance
Measures
6.1 Options articulated
The following are the options the WOWC may consider for a RAN. The authors have
profiled options for three governance models as shown in the following graphic that
represent the end and mid points in a continuum of models. Elements of each of the models
may be combined to create hybrids models as may be required.

6.1.1 DELIVERING RAN PROJECT MODELS
6.1.1.1 Private sector owned and operated model

Sheridan Graham
Director, Procurement, Facilities and Communication and Procurement officer for EORN
County of Peterborough
Tel: 705-743-0380 ext. 323
SGraham@county.peterborough.on.ca
The EORN project is a contract that is administered by EORN with providers, whereby
providers own and operate the infrastructure and is a good example of the type of model.
6.1.1.1.1

Background

According to EORN in their objectives prior to the implementation of the network were:


To reach at least 95% of the people and businesses in the municipalities that make up
the EOWC region with dependable high capacity service of 10Mbps and with
linkages to the systems servicing the urban centres in the region



To create a backbone network based on Gigabit Ethernet Switching that can scale for
the future and be self-sustaining



To enable providers to access high bandwidth at affordable pricing



To enable a network that can support delivery of video based applications especially
in support of health and education sectors.
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Figure 34 shows the transport network and area of covered by the EORN (note: this is the
very type of mapping data requested from Bell for WOWC Broadband Feasibility Study that
Bell/Bell Aliant declined to provide and may be expect from Bell/Bell Aliant through an
RFI/RFP process)
Figure 34 Bell Network employed for EORN project

6.1.1.1.2

Population to be served and served

According to the 2011 Census18 Southeastern Ontario is approximately 46,672.33 square
kilometres and a total population, excluding Ottawa who were not part of the EORN project,
of 1,485,796. This compares to Southwestern which is about 36,797.98 square kilometres
and a population of 2,504,878 as shown in Table 17.

18

http://www12.statcan.gc.ca/census-recensement/index-eng.cfm?MM
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Table 17 WOWC compared to EOWC territory by population and coverage area

The target EORN set for itself at the outset of the project was to have over 1 million of
residents and small business served by the project in Eastern Ontario such that at least 85%
received up to 10 Mbps of Internet access with the balance of more remote residents
receiving at least 95% up to 1.5 Mbps or above from satellite coverage or T-1 wireline
coverage. According to Graham, EORN has achieved their objectives.
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If SWIFT were funded proportionate the EORN based on cost per person or cost per square
kilometre, the range of funding the WOWC could expect would be between $134 million and
$286 million as shown in Table 18.
Table 18 WOWC compared to EOWC territory summary

6.1.1.1.3

Cost of EORN

The total EORN project capital cost is about $170 million. Some $85 million or 50%
allocated for transport or backbone fibre and POPs. About $73 million or 43% allocated for
wireline, wireless, and satellite access. The remaining funds are allocated to First Nations
for transport and access. Some First Nations have not participated, but the funds are held in
escrow for them if they choose to do so. Also, some of the remaining funds have been
allocated to providing fibre optic connectivity to business parks throughout Southeastern
Ontario. Through the Building Canada Fund – Major Infrastructure Component, the
governments of Canada and Ontario jointly provided two-thirds of the total eligible costs of
the project, to a maximum combined contribution of $110 million or $55 million each.
EORN contributed up to $10 million to the project. Bell Aliant and Bell, who have been
contracted by EORN to build the physical infrastructure, will contribute $27 million as well
as in-kind services. Barrett Xplore Inc. is also contributing in-kind services. The number of
fibre transport points of presence in the EORN network is 160. The number of wireless
access points is not available.
6.1.1.1.4

Cashflow

EORN receives fees from providers as a contribution to “governance” to subsidize marketing
outreach activities equal to 1/3 of 1% until 2024 when the EORN project reaches end of life,
based on the capital goods portion of the construction project.
6.1.1.1.5

Governance

The EOWC incorporated EORN is incorporated as a not for profit - non share capital
corporation under the Ontario Corporations Act. And has been identified as a qualified not
for profit by CRA according to Graham.
The EOWC has final responsibility for meeting strategic goals and accountability for the use
of public funds:


Receives and flows government funding to EORN



Provides high-level approval of strategic plans and receives



regular updates on progress and financial matters
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Appoints all nine EORN board members

EORN is responsible for ensuring ensures that the network is built and working according to
the project’s requirements:


Negotiates and manages the contracts for the ownership/maintenance of the network
once it is operational



Ensures that the project achieves the envisioned economic and social outcomes



Owns 51% of the assets purchased with public funds for seven years



The board is comprised of elected EOWC officials, two members of the public with
telecom, legal and/or management expertise and one First Nations member.
Responsibilities include:
o Hire and evaluate CEO
o Set the strategic direction of EORN Inc.
o Work with management to develop the strategic plan and oversee
implementation
o Approve the budget and monitor the achievement of strategic objectives

6.1.1.1.6

Contract administration requirements

All of the following terms and conditions flow from the federal and provincial governments
to EORN and in turn to their suppliers and providers (“Contractor” or “Proponents”) thereby
ensuring continuity:
6.1.1.1.6.1

Indemnification of the Provincial and Federal Governments

The federal government requires that EORN indemnify and hold harmless, Her Majesty the
Queen in right of both Ontario and Canada, their respective Directors, Officers, Employees
and Agents from and against all suits, judgements, claims, demands, expenses, actions,
causes of action and losses (including, without limitation reasonable legal expenses.
In
turn, EORN is obligated to pass on the indemnification to all providers and vendors to the
EORN.
Similarly, any claim for lien made pursuant to the Construction Lien Act), and for any and all
liability for damages to property and injury to persons (including death), and for any
incidental, indirect, special or consequential damages or any loss of use, revenue or profit as
a result of or arising out of or in relation to the performance by the Contractor under or any
breach of the terms of the Agreement by the Contractor or arising from or relating to the
Prequalification and RFP’s including the Contractor’s own or misconduct provided that the
Proponents liability under this indemnification shall not exceed $1,000,000.
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The Contractor will also be required to provide as part of the Agreement an indemnity and
any waivers of claim to EOWC Inc. /EORN similar to that provided by EOWC Inc. to its
funding entities.
6.1.1.1.7

Bonding/Surety

All successful Contractors shall supply a Letter of Credit or a Labour and Materials bond in
the amount of 33% (thirty three percent) applicable only to the total construction bid within
10 days of notification of award of contract. The provision of a bond rather than a letter of
credit requires the approval of the Ontario Ministry of Agriculture Food and Rural Affairs
(OMAFRA)
The Contractor shall supply with their bid submission an irrevocable, unconditional (except
for the awarding of the Contract) commitment letter from a financial institution, surety or
bonding company (licensed to do business in the Province of Ontario), or such acceptable
alternative as approved by the EOWC Inc., conforming the availability to the Proponent and
EOWC Inc. of such Letter of Credit/bonding.
The requirement is for a standby Letter of Credit for 33% of construction price. If a
proponent is submitting bonds in lieu of the Letter of Credit, there shall be a Labour and
Materials Bond and a Performance Bond each in the amount of 33% of construction price.
6.1.1.1.8

Insurance

The successful Proponents shall put in effect and maintain for the period of the project at its
own expense, with insurers acceptable to the EOWC Inc. all the necessary insurance that
would be considered appropriate for a prudent Contractor of this type, undertaking a project
similar to this project including:
a) Commercial General Liability Insurance in the joint names of the Contractor and
EOWC Inc. with limits of not less than Five Million ($5,000,000.00) Dollars
inclusive per occurrence for bodily injury, death and damage to property, including
loss of use thereof, with a property damage deductible acceptable to EOWC,
including not less than Five Million ($5,000,000.00) Dollars for products and
completed operations coverage in the aggregate;
b) Automobile liability insurance in respect of licensed vehicles with limits of not less
than Two Million ($2,000,000.00) Dollars inclusive per occurrence for bodily injury,
death and damage to property, including standard automobile policy and standard
contractual liability endorsement with standard owner’s form automobile policy
providing third party liability and accidental benefits insurance and covered licensed
vehicles owned or operated by or on behalf of the Contractor;
c) The policy shall provide that in the event of loss or damage, payment shall be made to
EOWC Inc. and the Contractor jointly or as their respective interest may appear;
d) The Contractor will be responsible for deductible amounts under the policies;
e) All policies shall contain waivers of subrogation against EOWC Inc. and any named
insureds and shall be considered primary insurance. All policies other than under (b)
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shall name the member counties, Her Majesty the Queen in Right of Canada and Her
Majesty the Queen in Right of Ontario as additional named insureds;
f) The Contractor shall deliver a valid WSIB Clearance Certificate or Employer’s
Liability and Voluntary Compensation, as applicable;
g) The Contractor shall deliver all other insurance as reasonably required by EOWC Inc.
6.1.1.1.9

Certificate of Insurance

Before beginning the project, the successful Proponent shall provide to the EOWC Inc. a
valid Certificate of Insurance, and any replacements thereof that references the project and
confirms the coverage’s identified in Section 6 naming EOWC Inc., member counties, Her
Majesty the Queen in Right of Canada and Her Majesty the Queen in Right of Ontario as
additional named insurers. The successful Proponent shall provide the EOWC Inc. with a
copy of the Policy if requested by EOWC Inc. and any renewal or replacement Certificates as
may be necessary.
6.1.1.1.10 Holdback provision

There will be a holdback maintained for the project equal to the greater of:



The holdback required under the Construction Lien Act which is 10% of the value of
work in place; and
The holdback required by OMAFRA which is 10% of the EOWC contribution to the
contract.

It is anticipated that the construction lien holdback should be the greater holdback. If the
contribution from EOWC, for example, is 60% of the cost of the contract A, then 10% of that
60% is only 6% of the value of the contract A. This is less than the 10% of the value of work
in place typically required under the Construction Lien Act. The OMAFRA holdback is 10%
of the value of all EOWC contributions under the contract to date.
6.1.1.1.11 Contract
clause

cancellation

–

termination

for

convenience

EORN is subject to the cancellation for convenience clause of the government, which they
pass on to their providers and vendors. The EOWC Inc. shall have the right, which may be
exercised from time to time to cancel any uncompleted or unperformed portion of the work
or part thereof without cause or fault. In the event of such cancellation, the EOWC Inc. shall
pay to the Company the cost and expenses by the Company in performing that portion of the
work completed up until the date of cancellation.
EOWC may also cancel the contract if the Contribution Agreement is canceled by OMAFRA
for any reason permitted under the Contribution Agreement including lack of appropriation
of funds by Parliament or termination for convenience on 180 days’ notice.
EOWC may:

Consultation Draft -- NOT APPROVED

108

REGIONAL BROADBAND FEASIBILITY STUDY WOWC-02-12 FOR SERVICE PROVIDERS

a) If the company; commits any act of bankruptcy; or if a receiver is appointed on
account of its insolvency or in respect of any of its property; or if the company makes
a general assignment for the benefit of its creditors; then, in any such case, the
EOWC Inc. may, without notice; terminate the contract.
b) If the company; fails to comply with any request, instruction or order of the EOWC
Inc.; or fails to pay its accounts; or fails to comply with, disregard statutes,
regulations, by-laws or directives of relevant authorities relating to the work; or fails
to prosecute the work with the skill and diligence; or assigns or sublets the contract or
any portion thereof without the EOWC Inc.'s written consent; or refuses to correct
defective work; or is otherwise in default in carrying out its part of any of the terms,
conditions and obligations of the contract, then, in any such case, the EOWC Inc.
may, upon expiration of ten days from the date of written notice to the company,
terminate the contract.
c) Any termination of the contract by the EOWC Inc., as aforesaid, shall be without
prejudice to any other rights or remedies the EOWC Inc. may have.
d) If the EOWC Inc. terminates the contract, it is entitled to:
i.
Take possession of all of the work in progress and finish the work by
whatever means the EOWC Inc. may deem appropriate under the
circumstances;
ii. Withhold any further payments to the company until its liability to the EOWC
Inc. is ascertained;
iii. Recover from the company loss, damage and expense incurred by the EOWC
Inc. by reason of the company's default (which may be deducted from any
monies due or becoming due to the company, any balance to be paid by the
company to the EOWC Inc.).
The EOWC Inc. shall not be liable to the company for loss of anticipated profit on the
cancelled portion or portions of the work.
6.1.1.1.12 Ownership of assets

EOWC will maintain full ownership of 51% of the built capital assets purchased with
government funding under Contract A only from commencement of construction until
August 31, 2017. These assets will then be transferred to the proponent for $1 provided the
proponent commits to maintaining the network for a further 7 years, and will enter into
contractual obligations for upgrade and maintenance until August 31, 2024. EOWC will have
no interest in assets paid for by the proponent or existing assets contributed by the proponent.
The proponents may suggest possible models on how the 51% ownership will be structured.
As of September 1, 2017 EORN will sell their ownership stake in the network assets to the
providers for $1.00.
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6.1.1.1.13 Mandatory audits and reporting

The federal and provincial governments require mandatory audits by EORN held annually
and reports completed quarterly to ensure contractual compliance and in turn ensuring that
providers/contractors are meeting their contractual obligations as well.
6.1.1.1.14 Payment terms (best effort)

Periodic progress payments shall be made throughout the term of the agreement at specific
milestones as agreed to under the terms of the RFP and any Proposal, and as accepted by
OMAFRA to EORN, and by EORN to providers. Invoices shall be submitted only after
delivery and acceptance and testing and shall be payable sixty (60) days from the later of
such date and the date of receipt of invoice. Any alternative payment terms, including the
cost thereof, to EOWC and its financing parties, will be considered as an element of
valuation in the financial evaluation of any proposals.
As funding is provided primarily from the federal and provincial governments under
contracts with the entities administering federal/provincial infrastructure projects, including
Industry Canada, any funding and payments thereunder will be subject to the requirements of
such program and contracts with EOWC Inc.
The EOWC Inc. shall have the right to withhold from any sum otherwise payable to the
company such amount as may be sufficient to remedy any defect or deficiency in the Work,
pending correction of the same.
All payments by EOWC must be earned and made by March 31, 2014 which is the end of the
construction phase of the EORN project.
6.1.1.1.15

Open access policy

EORN states that they are committed to building a strong and competitive internet
marketplace across the region. That is why it has made “open access” a high priority in
building the region’s high-speed internet network.
According to EORN, open access simply means that any Internet Service Provider (ISP) will
have access to the fibre optic backbone and network capacity, even if they did not win a
contract to build these local networks.
In exchange for public funding, all private sector partners are required to provide access to
the new infrastructure to all Internet Service Providers. ISPs can access the network by
buying a wholesale connection from the winning bidder. These rates are monitored by EORN
to ensure they are reasonable and consistent across the region.
They may also co-locate their services on the same physical infrastructure, such as wireless
towers, if structural design permits. This approach will ensure that there is adequate
infrastructure to support more than one player, so that the network can grow to meet future
demand.
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Open access creates a level playing field, so that all players can compete for customers. A
competitive environment encourages providers to offer customers with improved services,
more affordable internet access and improves the range of choices available in the region.
6.1.1.2 Public Private Partnership model

Holly Saulou
Director, Broadband Service Development
Service Alberta, Shared Network Services
Main Floor, Access Building
3270 - 76 Avenue
Edmonton, Alberta T6B 2N9
www.servicealberta.gov.ab.ca/albertasupernet.cfm
www.thealbertasupernet.com
780.427.6332
holly.saulou@gov.ab.ca
The Alberta SuperNet is an excellent example of a successful public-private partnership
between the Government of Alberta and municipalities with Axia19 who administers the
project and procures network facilities and services, and service transport services providers
such as Bell West and access service providers such as Wild Rose ISP. Bell Canada20 was
hired through RFP to build the infrastructure in 2005.
The Alberta SuperNet is a ultra high-speed performance 10 Gbps network connecting 429
communities in both urban and rural Alberta. The network consists of over 13,000 kilometers
of trenched fibre optic cables and 2,000 kilometers of high-speed wireless links. SuperNet
was built to connect public institutions across the province – schools, hospitals, colleges,
universities, libraries, and municipal offices – to a broadband network for high-speed Internet
access, video conferencing, and other services. It is a network of fibre cables and towers
connecting communities across Alberta as shown in Figure 35.

19

http://www.axia.com/

20

http://www.bce.ca/news-and-media/releases/show/governement-of-alberta-axia-and-bell-canadaannounce-supernet-completion-plan
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Figure 35 Alberta SuperNet coverage
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6.1.1.2.1

Background

The SuperNet covers Alberta’s 661,000 km2 and serves its population of 3.5 million people,
including the 1 million who live in more rural and remote communities. SuperNet serves 429
Alberta communities – 27 urban (2 major cities) and 402 rural, including First Nations,
Treaty 6, 7 and 8 have also connected 157 education facilities, 95 schools and 44 federal
health care facilities and 8 Metis settlements have also connected. The network encompasses
over 12,000 km fibre-optic cable and 1,814 km wireless connections. SuperNet is IP-based
network built with Multi Protocol Label Switching (MPLS) providing Quality of Service
(QoS), scalability, high availability 99.999%. SuperNet is open access, flat-rates between
rural and urban that are affordable.
6.1.1.2.1.1

Governance

As shown in Figure 34 the “Base Fibre Network”, which is one of the two main network
components, is built, owned, and operated by Bell Canada and covers 27 cities in Alberta.
The “extended area fibre” and “extended area wireless” network covering the other 402
communities in rural Alberta is owned by the Government of Alberta, but the network is
operated by Axia SuperNet Ltd in Calgary, Alberta. Axia SuperNet, in turn, is a wholly
owned subsidiary of Axia NetMedia Corp. of Calgary, a publicly traded company. Axia
provides wholesale IP/MPLS services to the Alberta market, using Alberta SuperNet assets.
Axia designs, builds and operates SuperNet. Axia signed a ten-year renewable contract in
2005 with the Government of Alberta to provide managed services to Alberta’s schools,
hospitals, libraries and government facilities. Axia is also the “operator of operators” and
sells wholesale broadband service-to-service providers throughout the province, allowing
them to reach retail customers in rural and remote areas.
Axia provides the following services to SuperNet customers:


two categories of bandwidth services over the network; services specifically for
Government and Public Sector customers, and services for Internet Service Providers
and Enterprise customers



Monitoring and managing network performance and security 24 hours a day, 7 days a
week, from our Calgary based Network Operations Centre, and ensuring performance
guarantees to our Government, Service Provider and Enterprise customers are met



Managing the ongoing growth and sustainability of the network



Providing technical and operational support directly to Alberta SuperNet customers to
ensure fast resolution of issues, minimal network interruption and excellent customer
satisfaction

Axia does not provide Internet services directly to residences or businesses. Service
Providers are responsible for independently managing the service to their end customers.
Axia through SuperNet connects approximately 4,200 provincial and municipal service
locations:
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2,000 education



1,300 government



400 health



300 library



221 municipal locations

Prior to the Alberta SuperNet, only seven service providers operated outside of Alberta’s two
largest metropolitan centres. Now 81 service providers have contracts with Axia to connect
to the SuperNet. Approximately 500 service connections and 223 communities have retail
access to high-speed connectivity. Currently, 80 percent of Alberta residents have the option
of high-speed Internet access. Once service providers have a presence in all SuperNet
communities, 95 percent of Alberta residents will have the option of high-speed Internet
access.
6.1.1.2.1.2

Cost of SuperNet

Estimating the cost of the SuperNet is difficult. In 2001, the Alberta government said in a
news release that SuperNet would require a $295-million investment. This figure was based
on the government fronting the project $193 million and a private-sector investment from
Bell Intrigna and Bell Nexxia of $102 million who built the network. According to the
release, published on July 24, 2001, the province also signed an agreement “to purchase $169
million worth of telecommunication services from Bell Intrigna over a period of 10 years.”
AxiaNet Media Corp. reported profit of $28.9 million on revenue of $78.2 million in fiscal
2011. “Axia's Alberta SuperNet business has consistently generated annual revenues between
$51 million and $55 million,” the company's 2011 “Progress Report,” available on its
Website, states without indicating whether this revenue comes from the Alberta government
or other customers. Copies available on the Internet of the Alberta Treasury Board’s Blue
Book, which lists details of grants, supplies, services and other payments by recipient,
indicate that the parent company, Axia NetMedia, received approximately $77 million in
payments from Alberta taxpayers between 2006 and July 2011.
Alberta SuperNet costs would suggest a cost of about $211 million based on the cost per
person whereas based on a cost per square kilometres the cost could be as low as $16.5
million as shown in Table 19. The latter figure skewed by the relatively much larger
territory served by the SuperNet project.
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Table 19Alberta SuperNet compared to WOWC territory summary

Also, SuperNet has not been as successful as intended in reaching residents and small
businesses in all of the 429 communities it serves. The expectation when SuperNet was
completed was that local ISPs would use the availability of scalable Internet access
aggregation to extend broadband services to rural residents and small business due to what
has been reported as the high cost of access to SuperNet. Consequently, the Alberta
Government has recently announced the “Final Mile Rural Connectivity Initiative (FMRCI)
to solve that problem.
6.1.1.2.1.3

The Final Mile Rural Connectivity Initiative (FMRCI)

FMRCI is a joint effort between Service Alberta and Agriculture and Rural Development to
connect unserved Alberta households to high-speed Internet.
When the program was first announced in January 2012, approximately 94 percent of
Albertans had access to high-speed Internet services through SuperNet. In order to reach their
goal of 98 percent coverage, Service Alberta and Agriculture and Rural Development have
been working together through the Final Mile Rural Connectivity Initiative to extend
coverage to rural and remote Albertan households currently without access to these services.
On January 16, 2012, Agriculture and Rural Development announced the $5.1 million
FMRCP inviting local governments that plan to provide high-speed Internet in their
communities to apply for funding to support or expedite their plans.
On January 17, 2013, Service Alberta announced a new government initiative that helps
eligible residents in rural and remote areas connect to high-speed Internet through satellite
technology and waived installation distance costs.
6.1.1.3 Government owned and operated model

Jim Keech
President & CEO
Utilities Kingston
1211 John Counter Blvd, Kingston ON K7L 4X1
www.utilitieskingston.com
613.546.1181 ext. 2217
Jkeech@utilitieskingston.com
The City of Kingston network is a good example of community broadband network which
wholly-owned and operated by government. Utilities Kingston, which provides electricity,
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water, sewer, and gas service, also built, owns, and operates the fibre optic and wireless
network.
6.1.1.3.1.1

Background

The City of Kingston’s Community Broadband Network (CBN) covers 1,906.82 km2 and
serves its greater area census population of 159,561 people, or a total 190,000 who live in
largely rural rural areas of Frontenac County and the Islands and Lennox & Addington
Counties.
In addition to Kingston, the CBN serves the urban centres of Napanee and
Brockville.
The CBN encompasses over 1,000 km fibre-optic cable and 30 wireless towers and 200 km
of wireless connections with a dedicated fibre link to Ottawa and Toronto as shown in Figure
36. The network is an IP/MPLS providing Quality of Service (QoS), 10 Gbps access,
scalable, high availability 99.999%.
Figure 36 City of Kingston fibre optic and fixed wireless coverage

The network is open access, charges flat-rate, published for all services, and offers equitable
affordable access between rural and urban, providers and users, where all profits are returned
to the sole shareholder, the City of Kingston. The network connects approximately 475
service locations:





100 education
300 government
50 health
25 large commercial
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Local ISPs use network as backbone to offer residential and small business services and
applications, which is accessible to 100% of all residents and businesses. National providers
such as Telus, Rogers, Hydro One Telecom, MTS Allstream use the CBN as their access
providers for fibre optic circuits.
6.1.1.3.1.2

Governance

The sole shareholder of Utilities Kingston is the City of Kingston. This compares with
Rhyzome Networks in Stratford, which is owned and operated by Stratford Hydro, which in
turn is a wholly-owned subsidiary of the City of Stratford. Utilities Kingston’s CEO reports
to a board of directors, which includes the CAO and CFO for the City of Kingston, legal
counsel for Utilities Kingston, and a member of the public. The board reports directly to the
elected council for the City of Kingston.
6.1.1.3.1.3

Cost of community broadband network

Utilities Kingston has invested about $2 million initially to build the network in Kingston in
2000 and has invested an additional $8 million in the network as of 2012. In addition to
about $800 thousand reinvested in the network in 2012, the network generated about $500
thousand in profit, which is returned to the general treasurer of the shareholder.
Due to the City of Kingston’s network much smaller population and geographic area relative
to the WOWC territory it is not comparable. However, based on the costs per person or cost
per square kilometer for the City of Kingston network, Table 20 suggests SWIFT would cost
between $156 million and $193 million.
Table 20 City of Kingston compared with WOWC territory summary

6.1.2 LINKING

ECONOMIC

DEVELOPMENT/

GOVERNMENT

PRIORITIES

IN

MODELS

The economic priorities of the WOWC are described as follows:
“The WOWC’s whole reason for being is to advocate on behalf of the rural communities in
the south west:


To position the rural areas to prosper socially and economically



To receive attention from upper levels of government.
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To strengthen the prosperity base of the region in a sustainable manner.



To support strategic industries – agriculture and Agri-foods; Culture, Tourism and
Recreation; Advanced Manufacturing; Green Technologies; Transportation and
Logistics



To equalize the opportunities for urban, small urban and rural.



To retain youth, attract immigrants and attract & retain skilled workers.”

“The WOWC knows that ubiquitous, accessible, low cost broadband is the foundation upon
which to attract, retain and sustain investment and hence bring prosperity across the region.
To prosper locally is to compete globally; to compete globally we must attract investment; to
attract and sustain and grow investment we must leverage the capabilities offered by
widespread use of ultra-high speed broadband connectivity.21”

21

Lance Thurston, CAO, Grey County, and Chair of WOWC Broadband Feasibility Study Steering Committee,
January 3, 2013
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7 Future State
This section serves to define the rationale for, as well as the technical components and capital
programs to realize the Future State Network envisioned for Southwestern Ontario.
7.1 Future Network Vision
The Future State Network is the underlying enabler of the future state outcomes of the
SWEA community application and assessment process undertaken by Cisco System as
shown above in section “4.1.2 SWEA community applications assessment”. Cisco’s scope
of work is summarized as, “assess and improve performance in environmental sustainability,
economic competitiveness, quality of life, and city services, by innovating and demonstrating
new leadership models, new ways of engaging society, and by leveraging new
technologies.”22
The strategy for “Connected Communities” as described by Cisco can only be realized if a
ubiquitous, high-capacity, scalable, and resilient broadband network exists as one of the
foundational infrastructures.
From 2007 to 2012, there was a 47% Compound Annual Growth Rate (CAGR) in Internet
Protocol traffic23. The following Figures created by Cisco provide an appreciation as to
recent application trends which are driving this exponential growth.
The world’s manufacturing sectors continue to advance and morph at a dizzying rate. It goes
without saying that manufacturing is more global than ever before. Virtually every major
industrial enterprise operates on a worldwide stage, with supply chains that crisscross time
zones and continents. Manufacturing operations are broadly dispersed, as are relationships
with suppliers and customers. But constant technology innovation is adding a new
dimension to the global battleground: More manufacturers are tapping a new breed of
network architecture to gain a remarkable competitive advantage.
The result is what the Economist magazine calls the “Third Industrial Revolution,” in which
Internet-based manufacturing networks are uniting the factory floor with enterprise-based
systems and decision makers. Taking a page from the Economist, IDC forecasts the creation
of a “Third Productivity Platform” that wraps together cloud applications, Big Data analytics,
social business solutions, and mobility into a single solution — in effect converging formerly
distinct manufacturing and business domains.

22

Cisco Systems Canada presentation to SWEA; The Role of Technology in Enabling Sustainable Growth

23

Infonetics Research Whitepaper; Using Carrier Ethernet to Backhaul LTE
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In this “revolutionary” landscape, more machines are being outfitted with sensors that
connect to the cloud, enabling communication with other machines and their human
operators in real time (Figure 37).
Figure 37 Connected devices per person forecast

The coming revolution will see deepening connections between the plant floor and the
business and to the ecosystem surrounding the manufacturer, leading to tighter collaboration
between contract manufacturers and headquarters-based engineers, managers, and
executives. The basis of this change is the increasing adoption of secure networking
technologies, typically incorporating new communications and collaboration capabilities, that
link the plant floor to the wider world of business decision makers, contractors, and other
factories and supply chains feeding the manufacturing process. According to the Aberdeen
Group, 70 percent of manufacturing executives are focusing on plant-floor data initiatives to
drive operational and business excellence, faster time to market, and immediate access to
data from machines on the factory floor.
Greater network convergence and connectivity will help manufacturers address challenges
they have been striving to overcome for decades. These include eliminating recurring supply
chain disruptions, filling skilled worker shortages, neutralizing cyber threats, and boosting
asset utilization.
Cisco has developed the following presentation entitled, “The Internet of Things” to
highlight some of the applications and tools that are representative drivers of IP traffic as
shown in the following Figure 38.
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Figure 38 Internet of things
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Figure 39 shows the driver for broadband technology trends is the user. Users increasingly
expect access all of the time to any service, on any device, anywhere they are, fully
personalized to their needs. In Western Ontario there are millions of users accessing the
Internet concurrently and simultaneously, with each user expecting reliability and
consistency. The following user driven trends in force:


Fully personalized computing environments



“Internet of Things” - Integrated applications on all devices



The dominant traffic on networks will be data



All network services will be IP running over Ethernet



Meshed traffic patterns of networks



Fixed and mobile convergence



The open network concept



Need for Real-time and Best Effort traffic to co-exist



Ethernet is no more only a local area network as it moves into the public domain



Common control plane for IP and optical layers



Optical transparency to reduce the need of optical-to-Ethernet-to-optical conversions
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Figure 39 User applications demands are driving the need for continuous bandwidth growth

7.1.1 THE IMPORTANCE OF UBIQUITY

The key strategic objective which drives the Future State Network architecture is ubiquity of
services. That is, regardless as to whether the subscriber is located within a rural town or
major urban centre, they can obtain the same high-capacity broadband services on an
equitably affordable basis. As such, the Future State Network will see Access Network
equipment deployed within each of the 310 cities, towns, villages, and hamlets located within
the sixteen Counties and Regional Municipalities.
The network would enable subscribers of the WOWC Future State Network to easily and
effectively to either access or deliver content within the WOWC territory.
The following sections detail a single, unified IP/MPLS Future State Network architecture,
which is agnostic to any business model or access infrastructure. This network has been
developed with an understanding of predominate trends described above and through
leveraging industry standards and best practices.
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7.1.2 NETWORK ARCHITECTURAL REQUIREMENTS

The fundamental aspect which network architecture must satisfy is the product catalogue.
That is, the Future State Network must be capable of offering a suite products and services
that address the needs of its Customers or Users within the network’s addressable market. In
addition to services which have a competitive price point, Customers require services that
scale as their business needs grow, services that are intelligent and can differentiate between
best effort traffic, Voice over IP, Video, and critical business applications in addition to
services that are reliable and dependable.
Further, the network must have the necessary redundancy and resiliency to ensure highavailability. “High availability,” is a technical term, which means the system is available in
every instance, instantly when the users need it. The high-level conceptual design must be
developed prior to a more detailed design and implementation plan to support these
requirements. This high level design is depicted in Figure 40 below. The conceptual design
envisions the WOWC Future State Network as the transport mechanism that enables the
Subscriber Edge customers to access Content Providers and Third-Party Carrier Services.
The Content Providers and Third-Party Carrier Services can be located within or outside of
the WOWC serving territory.
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Figure 40 High-level conceptual Future State Network Design

The Future State Network design will leverage a hierarchical architectural model that is
optimized for service delivery. The design separates the infrastructure into the following
multiple sub-areas:







Optical Transport Network
Core Network
Aggregation Network
Access Network
Subscriber Edge
Service Edge

The Subscriber Edge domain would be owned and managed by existing Providers both
within and outside the WOWC serving territory leveraging various access methodologies.
The Service Edge Network is where many network services will be terminated and managed.
Similar to the Subscriber Edge domain, this network is not envisioned to be owned, operated
and/or managed as part of the WOWC Future State Network, rather it represents the Open
Access “hand-off” to Third-Party Carriers and Content Providers. The virtualization of the
Customer’s networks allow for the creation of a separate logical network that is placed on top
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of the Future State Network physical infrastructure. The default state of these Virtual Private
Networks (VPNs) is to be totally isolated from one another, in this way simulating separate
physical networks.
This default behavior may need to be changed when the various VPNs need to share certain
services, such as Internet access as well as content services. The Service Edge provides a
centralization of access to shared services with a common point of policy enforcement and
control for all VPNs. Service Edge has more of a logical than a physical meaning.
Connectivity to the Future State Network Service Edge, as shown in Figure 41 is envisioned
to be located within three major city centres within Western Ontario (London, Barrie, and
Guelph) in addition to the carrier hotel at 151 Front Street West24, Toronto, which also
housed Torix25. The carrier hotel is the location where all carriers’ fibre connections
converge, which is one of eight carrier-neutral facilities in North America. The design
contemplates the redundant connectivity from both the Barrie and Guelph POPs to 151 Front
Street West to be achieved via fibre assets acquired labeled “IRU Fibre Assets” in the Figure
41.

24

http://www.151frontstreet.com/

25

Torix is a pubic Internet peering point, where inbound/outbound traffic may be passed, wholesale networkto-network interface for circuit exchanges with carriers are collocated in the 151 Front St hotel facility. This
will increase revenue, reduce operating expenditures and improve access to access to content for partner
providers in the consortium and their customers.
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Figure 41 Connectivity to 151 Front St. W, Toronto and other service edge providers from Future State
Network Service Edge

In defining the network in such a hierarchical manner, it simplifies design issues and the
underlying platform requirements. Further, such a design affords greater modularity and
scalability while providing method abstraction to the network. A more detailed technical
definition and analysis for each of the sub-areas of the Future State Network domain have
been described further below in the study.
Beyond ubiquitous broadband service availability, the Future State Network must be resilient
in the event of fibre cuts, equipment, or power failures. Further, it must be scalable to meet
the growing needs of its users.
The Future State Network must be QoS (Quality of Service) aware. That is, traditional
carrier services are positioned to the Customer as “Best Effort” (BE). Best Effort is a single
service model in which an application sends data whenever it must, in any quantity, and
without requesting permission or first informing the network. For Best Effort service, the
network delivers data if it can, without any assurance of reliability, delay bounds, or
throughput. Best-effort service is suitable for a wide range of networked applications such as
general file transfers or e-mail or Web browsing.
However, BE service is not suitable for real-time applications, such as audio (VoIP/SIP) as
well as broadcast video and video conferencing in addition to business Customer mission
critical applications. As business Customer enterprise networks carry more complex,
mission-critical applications and experience increased traffic, a QoS solution serves to
prioritize this traffic to ensure that each application gets the service it requires, including
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those that only need best effort. The Future State Network will serve as a transport for a
multitude of applications, including delay sensitive voice, and bandwidth intensive video. As
such, it must be capable of providing secure, predictable, measurable, and many times,
guaranteed services to these applications.
Beyond the requirements for Enterprise Customers described above, the Future State
Network must be capable of providing “wireline backhaul” for Mobile Providers. LTE will
become the single mobile network for mobile phone and mobile broadband, adopted by most
of the world in the next 5 to 10 years. By 2015, it is estimated that LTE will likely support
100 million mobile devices globally and will continue to rapidly gain subscribers from the
2G/3G base26. Additionally, there are potentially millions of M2M (machine-to-machine)
devices, such as smart grid, home control, and medical monitoring, which would depend on
ubiquitous LTE services and the wireline backhaul that the Future State Network would
provide.
7.1.3 PRODUCT CATALOGUE OVERVIEW

The Future State Network will require a unified product catalogue that offers products and
services which align to Customers’ requirements. The catalog will offer a single point of
reference for all product-related data in a multisystem environment; composed of CustomerRelationship-Management systems, business management systems/operational support
systems (BSS/OSS), billing systems, and third-party value-added-services. These systems
are further described in Section 7.1.11 Operations, Administration, Maintenance, below.
It is critical that the product offerings to Customers be crisply defined to ensure that services
are sold, provisioned, and maintained in a consistent manner throughout the addressable
WOWC market. This consistency is ensured through the use of Marketing Service
Descriptions (MSD) and Technical Services Descriptions (TSD) documentation. MSD’s
define the target Customer demographic, value propositions, market qualification, SLA,
financial rating and billing aspects of the service. The TSD defines the technical
requirements, provisioning methodologies, as well as limitations and restrictions. These
documents become the “single truth” in the development of processes surrounding Order
Management, Service Delivery, and Billing associated with services provisioned over the
WOWC Future State Network and need to be developed post-funding award in partnership
with the service providers. The business rules (tasks and workflow) driven by these
documents are then subsequently defined and process mapped in order to be automated
within the respective systems.
The following defines Ethernet Service Types as defined by the Metro Ethernet Forum
(MEF) Technical Specification 6.1, “Ethernet Services Definitions - Phase 2”, which would
form the basis of the WOWC Future State Network “Layer 2 VPN” (L2VPN) service
offering to its Customers. In addition, an overview of an “IP VPN” (MPLS VPN or Layer 3
VPN) service offering, as defined by the IETF, RFC 4364, has also been provided. L2VPN

26

Infonetics Research Whitepaper; Using Carrier Ethernet to Backhaul LTE
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and L3VPN products would constitute the vast majority of service offerings within the
Future State Network.
Each Ethernet Service type has a set of Ethernet service attributes that define the service
characteristics. These Ethernet Service Attributes in turn have a set of parameters associated
with them that provide various options for the different service attributes as shown in Figure
42.
Figure 42 Ethernet Service Definition Framework

This section defines three Ethernet Service type generic constructs, namely, Ethernet Line
(E-LINE) Service type, Ethernet LAN (E-LAN) Service type and Ethernet Tree (E-TREE)
Service type, and their associated service attributes and parameters. The key differentiator is
the type of connectivity provided, as indicated by the ‘EVC Type’ service attribute. An
Ethernet Virtual Connection (EVC) is defined by the Metro-Ethernet Forum (MEF) as an
association between two or more User Network Interfaces that identifies a point-to-point or
multipoint-to-multipoint path within the Service Provider network. An EVC is a conceptual
service pipe within the Service Provider network.
The UNI and EVC service attributes and parameters are defined below.
More than one Ethernet Service is defined for each of the three Ethernet Service types.
These are differentiated by the method for service identification used at the UNIs. Services
using All to One Bundling UNIs (port-based) are referred to as ‘Private’, while services
using UNIs that are that are Service Multiplexed (VLAN-based), are referred to as ‘Virtual
Private’. This relationship is shown in Table 21 below.
Table 21 Ethernet Services by type

Service Type

E-LINE
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Port-Based

VLAN-Based

(All-to-One Bundling)

(Service Multiplexed)

Ethernet Private Line

Ethernet Virtual Private Line
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Port-Based

VLAN-Based

(All-to-One Bundling)

(Service Multiplexed)

(Point-to-Point EVC)

(EPL)

(EVPL)

E-LAN
(multipoint-to-multipoint
EVC)

Ethernet Private LAN
(EP-LAN)

Ethernet Virtual Private LAN
(EVP-LAN)

E-Tree
(rooted multipoint EVC)

Ethernet Private Tree
(EP-Tree)

Ethernet Virtual Private Tree
(EVP-Tree)

Service Type

7.1.3.1 Ethernet Line (E-LINE) Service Type

Any Ethernet service that is based on a Point-to-Point Ethernet Virtual Connection (EVC) is
designated as an Ethernet Line (E-Line) Service type. An E-Line Service type can be used to
create a broad range of Point-to-Point services, which connects a maximum of two (2) UNI’s.
7.1.3.1.1

Ethernet Private Line (EPL) Service

An Ethernet Private Line (EPL) service is specified using an E-Line Service type. An EPL
service uses a Point-to-Point EVC between two UNIs and provides a high degree of
transparency for Service Frames between the UNIs it interconnects such that the Service
Frame’s header and payload are identical at both the source and destination UNI when a
Service Frame is delivered. Figure 43 below shows the basic structure of EPL service.
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Figure 43 Ethernet Private Line (EPL) Service

EPL service does not allow for Service Multiplexing, i.e., a dedicated UNI (physical
interface) is used for the service. Because of the high degree of transparency of this service,
there is no need for coordination between the Customer and Service Provider on a detailed
CE-VLAN ID/EVC Map for each UNI because all Service Frames are mapped to a single
EVC at the UNI.
7.1.3.1.2

Ethernet Virtual Private Line (EVPL) Service

As shown in Figure 44, an Ethernet Virtual Private Line (EVPL) is created using an E-Line
Service type. An EVPL can be used to create services similar to the Ethernet Private Line
(EPL) with some notable exceptions. First, an EVPL allows for service multiplexing at the
UNI. This capability allows more than one EVC to be supported at the UNI where the EPL
does not allow this. Second, an EVPL need not provide as much transparency of Service
Frames as with an EPL. Because service multiplexing is permitted, some Service Frames
may be sent to one EVC while other Service Frames may be sent to other EVCs.
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Figure 44 Ethernet Virtual Private Line (EVPL) Service

7.1.3.2 Ethernet LAN (E-LAN) Service Type

An E-LAN Service type can be used to create a broad range of services. In its simplest form,
an E-LAN Service type can provide a best effort service with no performance assurances
between the UNIs.
For an E-LAN service type, service multiplexing may occur at none, one, or more than one
of the UNIs in the EVC. For example, an E-LAN Service type (Multipoint-to-Multipoint
EVC) and an E-LINE service type (Point-to-Point EVC) may be service multiplexed at the
same UNI. In this example, the E-LAN service type may be used to interconnect other
Customer sites while the E-Line service type is used to connect to the Internet with both
services offered via service multiplexing at the same UNI.
7.1.3.2.1

Ethernet Private LAN (EP-LAN) Service

As shown in Figure 45, customers with multiple sites often want to interconnect them at high
speeds so all sites appear to be on the same Local Area Network (LAN) and have equivalent
performance and access to resources such as servers and storage. Subscribers commonly
desire a highly transparent service that connects multiple UNIs. To this end, the Ethernet
Private LAN (EP-LAN) service is defined in this subsection, using the E-LAN service type.
The EP-LAN service is defined to provide CE-VLAN tag preservation and tunneling of key
Layer 2 Control Protocols. A key advantage of this approach is that the Subscriber can
configure VLANs across the sites without any need to coordinate with the Service Provider.
Each interface is configured for All to One Bundling and, therefore, EP-LAN service
supports CE-VLAN ID
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Figure 45 Ethernet Private LAN (EP-LAN) Service

7.1.3.2.2

Ethernet Virtual Private LAN (EVP-LAN) Service

As shown in Figure 46, some Customers commonly desire an E-LAN service type to connect
their UNIs in a metro network, while at the same time accessing other services from one or
more of those UNIs. An example of such a UNI is a Subscriber site that wants to access a
public or private IP service from a UNI that is also used to for E-LAN service among the
Subscriber’s several metro locations. NRBN defines the Ethernet Virtual Private LAN
(EVP-LAN) service in this subsection to address this need.
Bundling may or may not be used on the UNIs in the Multipoint-to-Multipoint EVC. As
such, CE-VLAN tag preservation and tunneling of certain Layer 2 Control Protocols may or
may not be provided.
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Figure 46 Ethernet Virtual Private LAN (EVP-LAN) Service

7.1.3.2.3

IPVPN (MPLS VPN) Service

This section describes a method by which a WOWC Future State Network may use its
IP/MPLS backbone to provide IP Virtual Private Networks (VPNs) for its Customers. As
shown in Figure 47, this method uses a "peer model", in which the Customers' Edge routers
(CE routers) send their routes to the Future State Network Provider's Edge routers (PE
routers). Border Gateway Protocol (BGP) [BGP, BGP-MP] is then used by the Future State
Network PE routers to exchange the routes of a particular VPN amongst the PE routers that
are attached to that VPN. This is done in a way that ensures that routes from different VPNs
remain secure (distinct and separate), even if two VPNs have an overlapping IP address
space. The PE routers distribute, to the CE routers in a particular VPN, the routes from other
the CE routers in that VPN. The CE routers do not directly peer with each other. The term
"IP" in "IP VPN" is used to indicate that the PE receives IP packets from the CE, examines
their IP headers, and routes them accordingly.
The primary goal of this method is to support the case in which a Future State Network
Customer obtains IP backbone services from a Service Provider.
Essentially, a Future State Network Customer is provided with a secure and scalable solution,
which provides any-to-any site connectivity. Further, given that the IP forwarding decisions
are made by the PE routers within the network, this product provides for more optimal
routing than traditional hub and spoke models.
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Figure 47 IP VPN (MPLS VPN) Service

7.1.4 FIBRE OPTIC FACILITIES OVERVIEW

The optical facilities requirements have been broken down into two general areas; DWDM
Optical Transport Network (OTN) and Aggregation Network. The OTN assets are intercounty in nature and require two fibre optic strands between each of the City Centres within
each County. The Access / Aggregation Network fibre assets are intra-county in nature and
will be used to connect the Access switches in each of the towns to the Aggregation Switches
in the County City Centres. Four strands from each Access Switch to the County City Centre
are required for this purpose.
The budgeted capital costs associated with the construction of these assets assumes a mix of
utilizing the Providers’ assets, which are currently in place, and the requirement for net new
fibre optic cable construction.
Where the Future State Network can leverage the Providers’ existing fibre assets, this will be
achieved through a Dark Fibre Indefeasible Right of Use (IRU). A Dark Fibre IRU is best
defined as follows:
“The exclusive, unrestricted, and indefeasible right to use one, a pair, or more strands
of fibre within a fibre cable for any legal purpose.”
Providers do not normally sell their fibre but offer IRUs for periods ranging from 15 to 20
years for the unrestricted use, which corresponds to the useful lifetime of the cable systems.
The up-front cost for the purchase of a 20-year IRU is a one-time capital investment. It will
normally be associated with ongoing obligations (operating expense) for shared maintenance.
IRU payment terms usually follow the scheme outlined below:
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A lump sum payment corresponding to the fibre cable construction costs and the
number of dark fibre strands used. This payment usually accounts for the greatest
component of the IRU budget.



A periodic fee corresponding to the maintenance services provided to IRU user by
the IRU grantor. This is usually fixed or slightly increasing, taking into account
the rate of inflation.

The use of Dark Fibre IRU’s is considered more favourable to new cable construction as they
range from 5 to 10 percent of new cable construction costs given the fractional ownership of
the cable.
However, fibre assets acquired through IRU must be subject to verification of their optical
performance (or fibre characterization) especially where used for connectivity of DWDM
OTN equipment. The requirements for optical fibre performance on high capacity DWDM
networks are far more stringent due to the smaller pulse widths and higher light intensity
required for high-capacity transmission. Such optical transmissions cause exponential
increases in optical effects and signal sensitivity to noise problems.
Where the Future State Network requires fibre assets which are not currently in place, new
cable construction must occur. This effort requires considerably greater planning and
expense. Fibre Cable construction consists of the following material task and cost elements.
 Engineering (Design, and Electrical Safety Authority (ESA 22.4 Compliance), Civil
Construction Permits, Rail and Highway Crossing permits, Municipal Consents,
Permit Drawings, and Applications as well as Support Structure Agreements)
 Make-Ready (mandatory improvements to support structures to accommodate new
cables)
 Aerial strand construction, tensioning
 Cable costs, cable placement (lashing), bonding
 Splicing costs, splice enclosures
7.1.4.1 Inter-County Fibre Optic Facilities

The Inter-County fibre assets are required to provide connectivity for the Optical Transport
Network outlined in Section 7.1.5 below. As shown in Table 22 it is estimated that the
approximate fibre distance to interconnect the County City Centres is INTENTIONALLY
DELETED. The fibre optic cable route will consist of two rings; one northern and one
southern. Both rings will intersect at Guelph and London. The distances for the two fibre
connections from Barrie and Guelph to 151 Front Street West, Toronto total 150 route
kilometres.
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Table 22 Distances between Optical Transport Access Aggregation Nodes

INTENTIONALLY DELETED
The reader is cautioned that long haul IRUs may prove difficult to negotiate with parties
outside of the consortium if required. Options other than IRU include swapping fibre with
providers on a like for like basis to acquire the fibre routes needed or purchasing optical
wavelength services. The latter must be incurred as an operating expense and is not eligible
for funding.
Based upon the analysis of data collected from the Providers, it is assumed that
INTENTIONALLY DELETED. The IRU purchases will give the providers the benefit of
earning revenue from unutilized fibre assets while creating unified regional backbone system
providers will be able to access.
7.1.4.2 Intra-County Fibre Optic Facilities

The Intra-County fibre assets are required to provide connectivity for the Access Network
outlined in Section 7.1.8 below. These assets will provide redundant connections from the
Access Layer switches deployed in each of the towns within a particular County to the
Aggregation Layer switch at the designated County City Centre. It is estimated that the
approximate fibre distance to interconnect the towns to the respective City Centres is 3,100
route kilometres. Further, it is INTENTIONALLY DELETED. The IRU purchases will
give the providers the benefit of earning revenue from unutilized fibre assets while building
aggregation and access fibre plant in their serving territories which they would build, giving
them more a more extensive fibre optic footprint and wider IP/MPLS services coverage..
7.1.5 OPTICAL TRANSPORT NETWORK

In order to facilitate the multiple, point-to-point connections from the Aggregation Network
to the Core, as well as the requisite connections between Core Network devices, a DWDM
(Dense Wavelength Division Multiplexing) Optical Transport Network (OTN) will be
necessary. The Inter-County optical facilities described in 7.1.4.1 above will be utilized to
interconnect the various DWDM equipment shelves.
The Future State Network solution would see OTN nodes deployed in each of the County
City Centres to transport the redundant 40 Gbps connections to the Core routers. Further,
each of the Core routers would be interconnected by 100 Gbps connections. The DWDM
OTN to accommodate these connections will have a system capacity of 80 x 100 Gbps
wavelengths or 8 Terabits in total. The design principle for this network domain is “Any
wavelength to anywhere” as sufficient residual capacity exists beyond the immediate
requirement of the Future State Network.
These nodes would be configured in a multi-ring topology as indicated in Figure 48 below.
Figure 48 DWDM Optical Transport Network Topology and Requisite Point-to-Point Connections
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The Future State OTN node would be equipped as follows:


Common DWDM Equipment Shelf (redundant controllers, redundant fan trays, -48V
DC power, Alarms)



Redundant 40 Gbps Muxponders



Redundant 100 Gbps Transponders



Passive Splitter and Combiner (Multiplexer/DeMultiplexer)



2 or 4 degree ROADM (Reconfigurable Add/Drop Multiplexer.



Raman Amplifier (where necessary)

Figure 49 below depicts a typical shelf deployed in a County City Centre. Two shelves
would be deployed for the purposes of redundancy.
Figure 49 Typical Optical Transport Network Shelf – Simplified Block Diagram
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The Muxponder handles the “Client” signals, which in the case of the Future State network
are the 40 Gbps connections between the Aggregation and Core networks. It aggregates, or
multiplexes, the lower rate 40 Gbps connections and sends them out over a higher-rate trunk
port. Likewise, a Muxponder demultiplexes optical signals coming in on a trunk and sends
the signals out to individual Client ports. A transponder converts a single client signal to a
single trunk signal and converts a single incoming trunk signal to a single client signal.
The 100 Gbps Transponder card converts the "grey" optical client interface signals (1310 or
1550 nm) into trunk signals that operate in the "coloured" DWDM wavelength range.
Transponding is the process of converting the signals between the client and trunk
wavelengths. The 100 Gbps Trunk Card has been coupled with the 2-Port Muxponder Line
Card to support the multiplexing of up to two 40-Gbps data streams into a single 100-Gbps
DWDM wavelength.
The Multiplexer/Demultiplexer pair is a standalone, passive (non-powered) unit that
aggregates the different wavelengths received from the various Transponder cards onto a
single pair of fibers for the ROADM. Two, 40-Channel Mux/Demux standalone units would
be deployed in a typical County City Centre enabling the flexibility for any of the available
80 DWDM channels to be utilized.
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The ROADM (Reconfigurable Optical Add Drop Multiplexer) incorporates a broadcast-andselect architecture that leverages WSS (Wavelength Selective Switching). The ROADM is
an “all optical” subsystem that enables the remote configuration of any wavelength at any
node within the WOWC OTN. It is software provisionable so that a network operator can
choose whether a wavelength can be added, dropped, or passed through the node.
The ROADM enables wavelength provisioning and offers the capability to allow a range of 0
to 80 channels to pass-through or add-drop at each County City Centre. More specifically,
the ROADM is used to re-direct specified wavelengths on the DWDM trunk connections to
discrete add/drop ports and transparently pass on the remaining non-specified channels.
ROADMs are often referred to in degrees of switching. A degree merely refers to a
switching direction. The OTN nodes deployed in each of the County City Centres are largely
two-degree ROADMs (East and West) with the exception of Guelph and London which are
targeted at four-degree (East, West, North, South). The WOWC OTN design contemplates
ROADMs, which allow in-service upgrades from Degree-2 up to Degree-4 and with
integrated optical pre-amplifier and boost amplifier.
Where necessary, Raman amplification has been contemplated within the design to provide
the reach and optical performance required to meet any of the extraordinary distance
requirements of the WOWC OTN network where it is necessary to extend the reach of a
single DWDM span.
A key imperative for the WOWC OTN is that it adheres to standards defined by the ITU-T
G.709 standards committee. This committee was charged with ensuring OAM (Operations
Administration and Management) capabilities to DWDM networks required creating a frame
structure to “digitally wrap” or “encapsulate” the payload. This commonly referred to as
G.709 Digital Wrapper.
The G.709 standard provides for three overhead areas in an OTN frame. These overhead
bytes provide path and section performance monitoring, alarm indication, communication,
and protection switching capabilities. In previous DWDM OTNs, without a common
mapping structure, Client traffic had to be de-multiplexed into its lowest common form at
Carrier boundaries. For example, a carrier providing Gigabit Ethernet services with an n x
Gigabit Ethernet Muxponder card had to break the signal back into individual Gigabit
Ethernet interfaces at carrier boundaries, as opposed to simply handing off 10 Gbps
wavelengths.
By ensuring the WOWC DWDM OTN supports G.709, standard fault detection and alarm
indication in one portion of the network can be communicated to other portions of the
network when crossing carrier boundaries.
7.1.6 CARRIER ETHERNET IP/MPLS NETWORK

The Metro or Carrier Ethernet IP/MPLS network has been structured in three fundamental
domains; Core, Aggregation, and Access domains whose details are described further within
the following sections. As can be seen from Figures 50 – 53 below, the network provides for
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ubiquitous, high-capacity Carrier Ethernet services within each of the Hamlets, Villages and
Towns within each of the fourteen WOWC Counties in addition to Chatham-Kent and the
Region of Waterloo. The traffic from each of these locales are aggregated over redundant
connections at the Aggregation Network within each of the designated County City Centres.
Traffic destine outside the County is forwarded to the Core for routing to another County or a
Content Provider/Third-Party Carrier outside of the region.
Figure 50 Metro or carrier Ethernet IP/MPLS Network – Simcoe, Grey, Bruce, and Huron counties
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Figure 51 Metro or carrier Ethernet IP/MPLS Network – Dufferin, Wellington, Perth, and Oxford
counties
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Figure 52 Metro or carrier Ethernet IP/MPLS Network – Brant, Norfolk, Elgin, and Middlesex counties
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Figure 53 Metro or carrier Ethernet IP/MPLS Network – Lambton, Essex, Chatham-Kent, Waterloo
counties

7.1.7 SPACE, POWER AND COOLING

Provisions have been made within the capital budget of this Study to provide the necessary
physical plant to accommodate the Future State Network. No allowance has been made for
the construction of new premises or shelters as it is assumed that the devices would collocate
within an existing Provider’s facilities or those owned by the Counties, lower tier
municipalities, or separated municipalities.
Capital allowances for power assume net new DC Rectifiers to support the following
electrical loads as listed in Table 23.

Table 23 DC Power Loads for Access, Aggregation, and Core POPs

Power Requirements

DC Input Voltage
Operating Range
(VDC)
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Power Requirements

DC Input Voltage
Operating Range
(VDC)

DC Input Current

Power

(A)

(W)

Access Node (Specifications
for redundant power supplies,
configured as N+1. Combined
load assuming two devices per
location)

-36 to -72

18

780

Aggregation Node
(Specifications for redundant
power supplies, configured as
N+1. Combined load
assuming two devices per
location)

-40 to -56

280

12000

Core Node (Load balancing,
configured as N+1)

-40 to -56

350

16000

Capital allowances for Space, Thermal Load, and Environmental Alarming assume minor
tenant improvements or “POP Make Ready” to the leased premises for the various POP
locations to accommodate the requirements as listed in Table 24. Allowances for space
contemplate the necessary rack systems necessary to mount the new equipment and fibre
optic termination panels in a secure environment. Allowances for thermal load contemplate
augmentation of existing cooling systems or new split-system. Environmental alarm systems
manage the detection and annunciation of security, fire detection/suppression, temperature
and humidity threshold events.
Table 24 Space and Thermal Loads for Access, Aggregation, and Core POPs
Heat Dissipation

Space and Thermal Load Requirements

(BTU)

Linear Rack
Space (Rack
Units)
(RU)

Access Node (Specifications for combined load assuming
two devices per location)

400

2

Aggregation Node (Specifications for combined load
assuming two devices per location)

80,000

15

Core Node (Load balancing, configured as N+1)

80,000

21

7.1.8 ACCESS NETWORK
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The first domain consists of the Access Network. The most significant factor that
differentiates the environment for IP/MPLS in Access Networks, compared to deployment in
Core and Aggregation networks, is that Access networks consist of many more devices than
those found in Core or Aggregation networks. Within the WOWC Carrier Ethernet Network,
310 Access Layer devices are envisioned, whereas Core network consists of three devices.
As such, the devices in the Future State Access Network have been optimized for cost, size,
and power consumption.
The role of the Access Network is primarily to terminate subscriber access lines; also
referred to as Local Access. The ubiquity of Ethernet enables the Access Network to support
a wide variety of technologies such as ETTx, FTTx, xDSL, WiMAX, WiFi, and LTE. In
addition to terminating the physical Local Access, the Access Network node is responsible
for the enforcement of both QoS (marking, scheduling, queuing, and bandwidth profile
enforcement) and Security parameters.
The Access Network will consist of two, 24-port, 10/100/1000 Gigabit Ethernet, fixed
configuration switches. Each switch will also have two 10 Gigabit Ethernet uplinks. One 10
Gigabit Ethernet interface from each switch will be used for local interconnection while the
second will provide backbone connectivity to the respective Aggregation Layer switch.
The WOWC Future State Access Network would see IP/MPLS driven to the network edge so
as to minimize any explicit setup for a subscriber’s services throughout the rest of the
network, which is key to optimizing operations. Further, by leveraging Layer 3 control-plane
mechanisms, a greater level of control over the convergence domains can be achieved.
Additionally, by avoiding the implementation a Layer 2 to control-plane the network edge,
the WOWC Future State Network avoids the scaling limitations of VLAN numbers (dot 1Q
tags) where each VLAN number has significance to the entire Access Network domain. In
adopting an IP/MPLS design, each VLAN identifier is port or device significant and a single
transport (control and data plane) is utilized throughout the network.
7.1.9 AGGREGATION NETWORK

The Aggregation Network is responsible for the termination of the redundant connections
from the 310 Access Network nodes. Essentially, it is responsible for the delivery of
aggregated subscriber flows to and from the Access Network to the Core. As such, the
subscriber “state” information is minimized within this sub-area. These aggregated traffic
flows are passed down to the DWDM OTN to be transported to the Core Network where the
traffic is redirected to subscribers within another County or to applications or subscriber sites
residing in the Service Edge.
The Aggregation Network nodes are IP/MPLS enabled devices which are equipped for both
high-availability and high-density 10 Gbps Ethernet ports. Two Aggregation Network nodes
are to be deployed in each County City Centre. High-availability is achieved through a
modular chassis-based platform running redundant switch/routing processors, fan trays, and
power supplies. The redundant switch/routing processors participate in an Active/Standby
roles. The switching fabric of each chassis would accommodate a minimum of two terabits
per second. Each node would be capable of accommodating a minimum of 64, 10 Gbps
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Ethernet connections to the Access layer and redundant 40 Gbps backbone connections to the
Core Network. Further, to ensure high performance and better scalability, it is expected that
the 10 Gbps and 40 Gbps line cards will have the ability to support a distributed forwarding
architecture within the chassis enabling IP forwarding decisions to be made locally on the
line card and without interruption to the switch/route processor.
7.1.10

CORE NETWORK

The intent of the Core Network is to terminate the redundant, 40 Gbps Aggregation Network
connections from each of the County City Centres. As traffic passes through a Core Network
node, it will make a forwarding decision as to whether the traffic is destine for content or
subscriber sites outside the Future State Network or to a designated County within the
WOWC territory.
A total of three Core Network nodes are contemplated to be deployed in London, Barrie and
Guelph, which are interconnected by means of 100 Gbps Ethernet links. Barrie and Guelph
offer favourable geographic proximity to Toronto, while London is centric to a number of
Counties with reasonable proximity to the United States border.
Given the concentration of IP traffic flows within the Core, both high-capacity and highavailability are key imperatives. Similar to the Aggregation Network devices, the Core
nodes will be modular chassis-based platforms running redundant switch/routing processors,
fan trays, and power supplies. However, unlike the Aggregation Network devices, the nonblocking switching fabric is redundant, enabling the redundant switch/route processors to
have Active/Active roles for the purposes of even greater availability and load balancing.
The Core Network router shall be equipped with, dependent upon its location, between three
or four, 4-Port, 40 Gbps line cards for the purposes of terminating connections from the
Aggregation Network devices. These connections are received at the Core Network via the
Transponders in the respective DWDM OTN shelf.
Each Core Network router consists of two, 2-Port, 100 Gbps Ethernet Line Cards to
interconnect the Core nodes. Similar to the Aggregation Network line cards, it is expected
that the 40 Gbps and 100 Gbps line cards will have the ability to support a distributed
forwarding architecture within the chassis to ensure high performance and better scalability.
The intention of the 100 Gbps Ethernet inter-core links is to leverage transport over an IP
over Dense Wavelength Division multiplexing (IPoDWDM). In using 100 Gigabit Ethernet
DWDM transceivers integrated into the Core router line cards, this solution enables transport
of network IP traffic directly over the photonic layer and eliminates the need for distinct 100
Gbps Ethernet Transponder elements in the OTN shelves at the Core Network locations.
Essentially, IPoDWDM provides tighter integration between the packet (IP/MPLS network)
and optical (Optical Transport Network) layers.
7.1.11

OPERATIONS, ADMINISTRATION, AND MAINTENANCE
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The following section serves to define the software tools necessary to provide the required
Operations, Administration, and Maintenance (OAM) support for the Future State Network.
OAM capability is one of the key differentiator to make a WOWC Future State Network
truly “Carrier Grade”
The telecommunications industry ‘de facto’ standard is to leverage the TeleManagement
Forum eTOM (Enhanced Telecommunications Operations Map) to define the operations
processes for the industry. The eTOM model consists of Level-0, Level-1, Level-2, Level-3
and Level-4 processes. These levels form a hierarchy, with each level encapsulating a group
of processes at the next level of detail. The graphic representation of the eTOM model
consists of rows and columns, the intersections of which denote specific business processes.
The top row includes customer facing activities such as marketing, while the bottom row
includes supplier facing and support activities. In this manner the Business Process
Framework map covers the whole value chain. The map also indicates the interaction
between processes.
Specifically, the necessary software tools associated with OAM are traditionally focused on
the Fulfillment, Assurance and Billing (FAB) areas of the model. The map serves as a
blueprint for standardizing and categorizing telecom business activities (or process elements)
and sets the direction for development and integration of Business and Operations Support
Systems (BSS and OSS respectively). It is convenient to illustrate Level 0 (Figure 54 below)
and Level 2 processes (Figure 55 below) however, further decomposition of the model would
prove to be too graphically complex for the purposes of this document.
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Figure 54 eTOM Level 0 Process Overview
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Figure 55 eTOM Level 2 Process Overview

The following provides an overview of the FAB vertical groupings within the eTOM model
and the underlying systems used to define workflow, manage tasks, as well as enter and
retrieve data associated with these processes.
Service Fulfillment:
This vertical end-end process grouping is responsible for providing customers with their
requested products in a timely and correct manner. It translates the customer's business needs
into a solution, which can be delivered using the specific products in the Future State
Network’s portfolio.
Systems Used to Manage these Processes: CRM, OSS/BSS, GIS, Financial (Purchasing,
Work Order Management, Inventory Management), Billing
Assurance:
This vertical end-end process grouping is responsible for the execution of proactive and
reactive maintenance activities to ensure that services provided to customers are continuously
available and performing to SLA or QoS performance levels. It performs continuous resource
status and performance monitoring to proactively detect possible failures. It collects
performance data and analyzes them to identify potential problems and resolve them without
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impact to the customer. This process manages the SLAs and reports service performance to
the customer. It receives trouble reports from the customer, informs the customer of the
trouble status, and ensures restoration and repair.
Systems Used to Manage these Processes: CRM, Network Surveillance (NMS), Incident
Management (Trouble Ticketing), SLA and Performance Monitoring, GIS, Financial
(Inventory Management)
Billing and Revenue Management:
This vertical end-end process grouping is responsible for the collection of appropriate usage
records, production of timely and accurate bills, for providing pre-bill use information and
billing to customers, for processing their payments, and performing payment collections. In
addition, it handles customer inquiries about bills, provides billing inquiry status and is
responsible for resolving billing problems to the customer's satisfaction in a timely manner.
Systems Used to Manage these Processes: CRM, Financial, Billing, OSS
7.1.12

FUTURE STATE NETWORK COVERAGE

Figure 56 is a physical coverage representation of the complete Future State physical
network. This map shows the extensive coverage afforded in this design, with 10 Gbps
bandwidth at each Access POP, 40 Gbps at each Aggregation POP, and 100 Gbps at each
Core POP. In this design fibre optic coverage is ubiquitous, extending to cities, towns,
villages, and hamlets.
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Figure 56 Future State Network coverage

7.1.12.1.1 Coverage by county

Table 25 shows that physical network deployment in Figure 54 above provides coverage to
all 16 counties in the study, 310 cities/towns/villages/and hamlets, serving a total population
of 2,960,941, covering land area of 41,286 km2, with an average population density of 110
per km2. The lowest density community served by this design is 3 per km2 and highest
density is 1,782 per km2.
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Table 25 Future State Network coverage summary by county

7.1.12.1.2 Coverage by city/town/village/hamlet

The following Tables 26 - 41show the extent and depth of the Future State Network Design
county by county including First Nations. Note populations, land area, and population
density is the total for a township/municipality. Counties and Township/Municipalities are
either core or access aggregation POPs while City/Town/Village/Hamlets are access POPs.
Table 26 Future State Network coverage by County/Township/Municipality/City/Town/Village/Hamlet
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Table 27 Future State Network coverage by County/Township/Municipality/City/Town/Village/Hamlet
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Table 28 Future State Network coverage by County/Township/Municipality/City/Town/Village/Hamlet

Table 29 Future State Network coverage by County/Township/Municipality/City/Town/Village/Hamlet
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Table 30 Future State Network coverage by County/Township/Municipality/City/Town/Village/Hamlet

Table 31 Future State Network coverage by County/Township/Municipality/City/Town/Village/Hamlet

Table 32 Future State Network coverage by County/Township/Municipality/City/Town/Village/Hamlet

Table 33 Future State Network coverage by County/Township/Municipality/City/Town/Village/Hamlet
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Table 34 Future State Network coverage by County/Township/Municipality/City/Town/Village/Hamlet

Table 35 Future State Network coverage by County/Township/Municipality/City/Town/Village/Hamlet

Table 36 Future State Network coverage by County/Township/Municipality/City/Town/Village/Hamlet

Table 37 Future State Network coverage by County/Township/Municipality/City/Town/Village/Hamlet
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Table 38 Future State Network coverage by County/Township/Municipality/City/Town/Village/Hamlet

Table 39 Future State Network coverage by County/Township/Municipality/City/Town/Village/Hamlet

Table 40 Future State Network coverage by County/Township/Municipality/City/Town/Village/Hamlet
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Table 41 Future State Network coverage by County/Township/Municipality/City/Town/Village/Hamlet

7.1.12.2 Future state and current state networks

Figure 57 shows the overlap between the future state design and current state network
infrastructure, which is quite extensive. While the authors cannot provide precise guidance
given the gaps in the data and lack of participation of Bell, we can say with little risk that at
least 20 – 30 % of the current state infrastructure could be integrated into this future state
design. This could be accomplished through a contribution of assets as commitments in-kind
that could reduce the overall cash expenditure required to finance the future state WOWC
RAN design. This contribution may be as high as 50% subject to learning more about the
existing infrastructure possibly through an RFP process. This possibility is conditional to
developing a capital, organizational, and operational structure for the RAN that would
acceptable to the potential provider partners.
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Figure 57 Overlap of Future State Design and existing provider fibre optic infrastructure

7.1.12.3 Future state and current state networks zoom

The future state zoom in Figure 58 provides the reader with a detailed view of how the future
state design and current state infrastructure overlap. By working with providers at this level
of detail, the WOWC RAN design could be carefully integrated with existing systems to
optimize the employment of capital and assets and thereby reducing costs and time to market.
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Figure 58 Close up of overlap of Future State Design and existing provider fibre optic infrastructure

7.1.12.4 Future state and users sites

Figure 59 shows the extensive overlap between the future state RAN and public sector users’
sites. This map indicates how the future state RAN could benefit all public sector users by
providing Carrier Ethernet and IP/MPLS services to virtually all user sites. The WOWC
could establish partnerships with existing providers to ensure no over-building of provider
assets occurs and ensuring all users are connected to the system through the providers so
their customer relationships are maintained and enhanced.
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Figure 59 Overlap of Future State Design and existing provider fibre optic infrastructure and public
sector user sites

7.1.12.5 Future state and 3G or less cellular network

Figure 60 shows the overlap between the future state RAN and the existing 3G wireless
network towers. There are many 3G towers in the rural areas of the region that could be
connected via fibre optic cable through the WOWC future state RAN. This could provide
cellular wireless service providers a strong reason to partner with the WOWC and invest in
the project. Such would result in the added benefit of much improved cellular service
throughout the Western Ontario for all residents and businesses.
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Figure 60 Overlap of Future State Design and existing provider fibre optic infrastructure and 3G cellular
tower sites

7.1.12.6 Future state and 4G or more cellular network

Figure 61 shows the overlap between the future state RAN and the existing 4G wireless
network towers, largely in the urban areas and along highway corridors. Some of these
towers may require fibre optic connectivity for backhaul.
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Figure 61 Overlap of Future State Design and existing provider fibre optic infrastructure and 4G cellular
tower sites

7.2 Budget
The following Tables 42 – 49 is the bill materials or budget for constructing and deploying
the Future State Network as designed. This budget provides the entire network associated
costs to make the network operational on “day one”, including annual network operating
costs. Activities and costs associated with operating the network on an ongoing basis such
as administration, finance, human resources, and marketing, for example, need to be set out
in a business plan once the organizational and capital structure of the WOWC RAN is
known. The electronics estimates for the budget, based on the Future State Network design,
were provided by Cisco Systems, in order to ensure accuracy. Other electronics providers
such as Alcatel or Juniper offer similar electronics at similar prices and should an RFP be
issued for electronics all providers would be bidding based on a vendor agnostic bill of
materials.
Estimates for various fibre optic plant costs were provided by a number of
sources including Hydro One Telecom and Rogers Communications and industry experts.

Table 42 Access Network

INTENTIONALLY DELETED
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Table 43 Aggregation Network

INTENTIONALLY DELETED
Table 44 Core Network

INTENTIONALLY DELETED
Table 45 Optical Transport Network
Table 46 Space, Power, and Cooling (POP Make Ready)

Product
Access Node POP
Aggregation Node
POP
Core Node POP

Description
Space and Power Make Ready
Space, Power, Cooling Make Ready. Security and
Environmental Controls.
Space, Power, Cooling Make Ready. Security and
Environmental Controls.

Quantity
310
16
3

Table 47 Optical Facilities Build

INTENTIONALLY DELETED
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Table 48 Capital Expenditures Summary

INTENTIONALLY DELETED
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Table 49 Operating Expenditures

INTENTIONALLY DELETED
7.3 Timetable
The following Table 50 is a reasonably achievable, high-level timetable from Feasibility
Study through Deployment Plan:
Table 50 Timetable post Feasibility Study

Deliverable

Start

Finish

Feasibility Study approved

November 2012

September 2013

Organizational structure approved

September 2013

December 2013

Funding application approved

January 2014

March 2014

Contribution agreements with funders
signed

April 2014

June 2014

Funding received

June 2014

August 2014

RFP issued

September 2014

December 2014

Providers MSA/SLAs signed

January 2015

March 2015

End state report completed

March 2015

April 2015

Business plan completed

January 2015

March 2015

Marketing plan completed

March 2015

April 2015

Deployment completed

April 2015

March 2018

7.4 Performance Measures
The following are the high-level performance measures for the project.
7.4.1 CONSTRUCTION AND DEPLOYMENT PERFORMANCE MEASURES

The following are the construction and deployment performance measures for the project:


On time completion of timetable.



Percentage of milestones achieved.
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On budget completion.



Percentage of line items completed on budget.



Number of providers participating in consortium.



On budget contribution of provider assets.



Percentage of provider assets contributed to budget.



Cost per kilometre.

7.4.2 DAY ONE OPERATING PERFORMANCE MEASURES

The following are the Day One operating performance measures for the project:


QoS –ability of system to provide Quality of Service, which will be attained through
the process of classification, marking, invoking of queuing disciplines, and bandwidth
profile enforcement on the ingress and egress ports of the Access Layer network
elements in compliance with accepted engineering standards. The network must be
capable of providing performance guarantees for Customer traffic.



Network Availability - or up time of the SWIFT core network system from Network
Operation Centre (NOC) to Provider Edge (PE) will be designed to achieve 99.999%
availability or better (downtime of 5.26 minutes per year or 0.44 minutes per month
or less).



Latency – is the time delay of a packet within the SWIFT network to traverse from
source to destination. The latency commitment of between any two endpoints on the
network is 10 ms one-way.



Packet loss– - less than 0.01% packet loss or less, generally, and is 0.001% or less for
traffic marked with a DSCP of 40 through 47.



Jitter – is the variation in the delay of received packets. The delay variation for
packet delivery should not exceed 3 ms for traffic marked with a DSCP of 40 through
47.



MTTR – Mean time to restore of system should be supportable in less than 4 hours.
This translates into 30 minutes to respond to call with trouble ticket open and
resources assigned, 4 hours to respond on site and restore the connection for
identified mission critical sites and applications.



Trouble ticket resolution – more than 99% of priority 1 and priority 2 network
incidents or disruptions are resolved within MTTR commitment.

Consultation Draft -- NOT APPROVED

171

REGIONAL BROADBAND FEASIBILITY STUDY WOWC-02-12 FOR SERVICE PROVIDERS



Trouble ticket reliability – Over 95% of tickets will be actionable and valid tickets
created from all natively generated alerts.



Utilization – at enterprise user CE, measured as the average utilization during
business hours should not exceed a threshold of 70% and when average utilization
exceeds the alarm threshold of 80% for 2 consecutive hours.



Change management – less than 5% of number of service disruption incidents will
result from change requests by users.
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7.4.3 COMPARISON OF CURRENT STATE AND FUTURE STATE

Based on the guiding principles adopted by the WOWC Broadband Steering Committee, the
following attributes are desired for broadband services in the Western Ontario. Table 51
shows the Current State of readiness regarding each attribute and how the Future State
Design addresses the same criteria. The essential question to answer is, does the Future State
Design address the desired outcomes as set out by the steering the committee?
Table 51 Fulfillment of guiding principles

Guiding principle
attribute

Current State

Future State

Standards-based architecture - so the
system will interoperate with all other
systems and is easy to support;

While there is interoperability between
networks today, there is no unified system
that is standard’s based.

SWIFT is a standards-based, unified
network based MEF standards and
IP/MPLS protocol.

High availability and scalability - which
means service is available at any moment
in time, whenever users need it and
scalability, which means the system can
scale to tens of millions of users
connections and applications dynamically
without additional capital outlays or
system delays;

Many of the systems in Western Ontario
offer high availability and scalability;
however these networks are concentrated
in urban areas. Even within particular
providers’ systems the level of availability
and scalability can vary widely.

With no legacy infrastructure to monetize,
SWIFT is a highly available next
generation fibre optic system with
enormous initial capacity and it will scale
the needs to users in the region as the
number of users and applications grow.

Neutrality and open access - which means
there are no barriers to entry for users and
providers to access, the playing field is
level and open access meaning there are
facilities and contractual mechanisms and
oversight in place to ensure access is open
to all;

There are no networks in Western Ontario
today that are neutral and openly
accessible to providers with the exception
of WEDnet and LARG*net community
networks in Windsor and London.

SWIFT is specified as neutral to all
providers and users alike and openly
accessible to any provider or user who
wishes to connect. WOWC ongoing
involvement will ensure SWIFT remains
open.

Ubiquity and equitability - ubiquity means
physical accessibility of the network to
everyone and equitability meaning it costs
are the same for everyone to provide
applications and services over the system
or use applications and services on the
system regardless of geographic point of
ingress/egress;

Broadband access in Western Ontario is
not ubiquitous or equitably available
today.

Broadband access in Western Ontario will
be ubiquitous and equitably available with
fibre optic infrastructure built to virtually
every city, town, village, and hamlet in
the region and with postage stamp rates
set out by the SWIFT consortium.

Competition and affordability - the system
and processes promote competition in
services and applications over SWIFT by
providing open access, flat-rates, highavailability, and a differentiated system
that is affordable;

Western Ontario benefits from more
competition amongst providers than in any
other region in Canada. However, while
rates are generally affordable, they are not
universally so.

SWIFT will enable even greater
competition amongst providers than exists
today and will ensure that broadband
services are low cost compared to other
regions in Ontario.

Broad public sector user participation means many public sector users supporting
it while WOWC are trying to get it off the
ground and connecting to it as it becomes
available. Critical to initial success will be
connecting many OPS/BPS users as
anchor tenants to the system;

While there is widespread access to
broadband services today by the public
sector, access is not consistently available
to all public sector users and/or not always
available to every user site within an
organization.

SWIFT will result in all public sector sites
interconnected over fibre optic cable and
connected to high capacity Internet
connections through local providers to
151 Front St. W., in Toronto.

Sustainability - this means all users pay
fees to access the network, which are
published and publically available so there
is transparency. The fees paid provide the

Users pay fees today for broadband access,
but in many instances public institutions
and residents are held hostage to low
bandwidth availability and high rates for

SWIFT will engage all users across the
region to participate and connect to the
partner providers systems. These user
pay fees will perpetually sustain the
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Guiding principle
attribute

Current State

Future State

cash flow sustainability necessary to
support ongoing operating and capital
costs so the network need not be
dependent on taxpayer subsidies in the
future.

service relative to more urbanized peer
regions and have limited or no competitive
options from which to choose.

system.

7.5 Create road map
The following is an outline of a sequential set of deliverables that would form the next steps
or road map should SWIFT receive funding.
7.5.1 RFP
7.5.1.1 RFI/RFPs

Request for Expressions of Interest (RFI) and Request For Proposals (RFP) – an RFI which
pre-qualifies provider respondents and solicits information regarding existing fibre optic
network deployments and receive their official estimates to upgrade their systems to Metro
Ethernet IP/MPLS RFP and expand their coverage areas. Respondents who qualify through
the RFI would receive an RFP which describes WOWC requirements for SWIFT based on
the Future State Report created during the Feasibility Study. Included with this deliverable
are: project overview, network objectives, network performance strategies and service level
requirements, technical requirements, coverage maps, costs requirements, vendors network
physical and logical diagrams, vendor project management, SWIFT construction project
schedule, vendor network operations, timelines and milestones, vendors qualifications,
financial proposal including customer remedies and vendors penalties for non-performance,
customer network visibility and audit process, customer acceptance sign-off process, RFP
submission process, business arrangements, contract and license agreement, non-disclosure,
bid bond, surety and insurance of vendor.
Through the consultation process with providers it is clear that a critical success factor for the
RFP process will be that the coverage zones for the future state network will need to closely
align with the presents coverage zones of providers so that even the smallest providers have a
fair chance to compete.
7.5.1.2 Scorecard

Scoring – a system for scoring responses that is rigorous and equitable will be developed that
is based on the requirements set out in the RFP.
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7.5.1.3 Respondent selection

Selection – a process for selecting the vendors and service providers that allows WOWC to
maintain relationships with multiple vendors throughout, should the leading vendors falter.
This approach will hold the leading vendor’s attention and pencils sharp right through the
negotiation process. The key to getting what the WOWC need from all vendors is the
vendors’ belief that they are not the only game in town. In addition, the key to a sustainable
RAN will be to have as many vendors and providers succeed as possible.
7.5.1.4 Respondent negotiation

Negotiation – Master Service Agreements and Service Level Agreement Schedules or
contracts need to be negotiated that holds the vendors accountable for their service
performance and specifies the terms and conditions of the relationship by establishing clear,
measureable performance metrics. It is important that the final agreements provide WOWC
visibility into the RAN end-to-end so you may audit performance. Remedies and penalties
must be easy for WOWC to assess and enforce.
7.5.2 END STATE REPORT
7.5.2.1 Reconciling Future State Report and Respondent actual capability

End State Report – based on the successful vendors’ proposals and finalized MSA/SLAs, the
deliverable would be a revised RAN design or designs finalized and completed in
collaboration with the selected vendors which updates the Future State Report design,
reconciling the gaps between the desired future state and what vendors’ are actually able and
willing to provide. This ensures WOWC and the selected providers are on the same page day
one and that the vendors’ solutions will meet objectives over the term of the contract.
7.5.2.2 Technical Service Document with Service Descriptions and Rates

A technical services document for the RAN sets out the technical parameters by which the
RAN will be operated and describe how providers will connect to it and transit their traffic
over it, including rates for access, colocation, and transit.
7.5.2.3 Bill of Materials

A detailed bill of materials which set out the one-time capital purchase required to build and
deploy the RAN.
7.5.3 RAN BUSINESS PLAN

The business plan developed with input from WOWC members to describe how best to
operate and fund WOWC, or designated organization, that will be responsible for
administering the first tranche of federal and provincial funding and steward the ongoing
broadband needs of the region.
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7.5.3.1 Organization Design

There are several proven community-based capital structures, such as a share capital
corporation or partnership agreement. This may take the form of a for-profit or a non-profit
consortium. Each structure may be tailored to suit the particular characteristics and
participants that are part of SWIFT and require investigation and recommendation from
financial and legal counsel.
7.5.3.2 CRTC registration

Subject to the nature of incorporation or business partnership arrangement of SWIFT and the
operating model selected, there may be a requirement to register with the CRTC as a nondominant carrier. A non-dominant carrier is a facilities-based provider of a class of services
subject to forbearance as outlined in Telecom Decision 95-1927.
7.5.3.3 Articles of Incorporation

Articles of incorporation are the primary rules governing the management of a corporation
and are filed with the Province of Ontario and with CRTC as part of a non-dominant carrier
registration
7.5.3.4 By-Laws

A by-law is a rule or law established by SWIFT board of directors to regulate itself and be
accountable to a higher authority such as the WOWC or upper tier government.
7.5.3.5 Operational Strategies

The operational strategies will describe how SWIFT organization plans to achieve its
objectives.
The strategies will be varying depending on the organizational structure,
governance, and mandate chosen by the WOWC.
7.5.3.6 Budget

A set of financial statements including balance sheet, profit and loss, and cash flow would be
created effective day one of the new SWIFT organization. The statements would be updated
quarterly and annually, and audited by an accredited independent third party.
7.5.3.7 Timetable

A timetable that would set out all of the deliverable for SWIFT that shows milestones,
dependent and concurrent activities including responsibilities and budget for each
deliverable.

27

http://www.crtc.gc.ca/eng/8180/8180b.htm
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7.5.4 RAN MARKETING AND COMMUNICATIONS PLAN

Marketing Communications Plan would have some or all of the following deliverables and
be included in the budget above:







Logo to appear on all media
and collateral material
Newspaper ads
Brochure for mail and tax mail
distribution
Success stories of new
subscribers
Slide show for community
outreach events
Broadband primer for new
users









Web site
Mobile app
Radio scripts
Poster pop-ups for community
events
Press releases to editorial
media
Business cards
Planning and placing media
buy

7.5.5 RAN DEPLOYMENT PLAN

RAN Deployment Plan – the following steps will be completed once the End State Report is
finalized and attached to the MSA as a Schedule to the Agreement with the selected vendors:
7.5.5.1 Respondents’ procurement

Procurement – the process the vendor uses for procuring the goods and services necessary to
complete the network on schedule, needs to be specified by the vendor and negotiated with
WOWC.
7.5.5.2 Construction of RAN

Construction – the stages and timelines for constructing the network with milestones and
penalties needs to be specified by the vendor and negotiated with WOWC.
7.5.5.3 Deployment and turn up procedure and timing on a site-by-site basis.

Deployment – the turn up procedure, customer acceptance sign-off, and timing of the system
on a site-by-site basis needs to be specified by the vendors and negotiated with WOWC.
7.5.5.4 Initial operation of new RAN and reporting

Reporting – quarterly reports during construction phase and the final report describing the
status of the WAN build project prior to customer acceptance by WOWC from the providers
and describing flow of funding and initial operations of the RAN from day one (which are
required by OMAFRA as well).
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8 Appendices
8.1 Residential and small business profiles
The following profiles from Middlesex County were compiled by Wilson Halder, University
of Guelph graduate student as part of a follow up project on the Rural Connections progam.
8.1.1.1 Arthur Greenhouse

Arthur Greenhouse has shown to be a strong adopter of utilizing broadband-enabled devices
for their daily business practices. Agriculture, like many other industries is finding itself to be
a highly information dependent industry. As such, broadband connectivity has helped deliver
local, national and international levels of information to Arthur Greenhouse for a variety of
reasons and applications. Exposure of the farm through the marketing of their website has
been and continues to be a strong component of their business.
Implications in sales opportunity is a large motivating factor for these owners to maintain a
strong working relationship with a local and far-reaching customer base using an interactive
website detailing their produce. The owners have talked about the importance of the internet
not only for their business but also for their children’s education. Certain services like
internet banking have only been recently possible when compared to previous years when the
owners were left with little choice but to travel to their local library to access the internet.
Moving from dial-up to wireless connectivity was not easy according to the owners. In fact,
the presence of wireless connectivity has only been possible as a result of their neighboring
farm who has built a communication tower. “We do not have any other options, in terms of
internet providers, nor can we can we effectively rely on our internet connectivity to interact
with our customers in a consistent basis,” acknowledges the wife of the owner. Feeling
shunned has been routine for this farm family business as they articulate their disappointment
with their ISP to provide a fast, reliable internet speed that is capable of carrying the
demands required to operate their business effectively.
Most problematic, according to Arthur Greenhouse Farms, is that the frustrations being
experienced is largely an infrastructure issue with inadequate support for rural families to
receive connectivity in a stable basis. The owners share their frustrations by citing the lack of
tower development and fibre optic cable installations in their area. This creates a situation
where Arthur Greenhouse depends on their neighbor’s tower to provide networks signals –
an option for an internet connection this farm would have otherwise not be capable to
entertain. As the owner stated, “this creates internet poverty for those living in rural areas
like us.”
If the lack of connectivity options wasn’t a problem enough, the signal strength varies from
time to time with long periods of delays that have been reported to be at least twice per week.
Consequently the farm has lost numerous international German customers who have reached
out to them via email expressing interest in their perennial and annual plants. Due to
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connectivity shortages in inopportune times, Arthur Greenhouse failed to effectively
communicate with these customers in a timely manner. Slower internet speed also
significantly hamper internet banking where safety mechanisms automatically logs users out
of the system during periods of slow down.
Ultimately Arthur Greenhouses is looking for investment into a better infrastructure for
connectivity that can allow faster speeds to be capable to meet the needs that their business
demands on a daily basis.
8.1.1.2 Best Bass Farms

Best Baa Farms is a co-operative of Ontario farmers involved with the production and sale of
sheep milk. With the availability of a wireless internet subscription, Best Baa Farms jumped
at the chance to upgrade their dial-up connectivity which they were using for the past several
years. With business being inhibited as a result of slow internet speeds from dial-up, a
wireless connection allowed Best Baa Farms to significantly improve their capacity to
increase production of sheep milk within their co-operative.
The internet has provided a quick method of information gathering which ultimately led to
wider and more convenient access to communication channels nationally and internationally.
The owner stressed how the internet was able to enhance the value added of their farm
production by contacting international and domestic sheep breeders who export sheep
embryos. By building strong relationships with these clients, Best Baa Farms was able to
ensure that the co-operative is consistently stocked with strong and healthy livestock because
of their healthy nucleus of sheep breeding stock.
Internet-enabled devices has helped this farm flourish not only by reducing the cost of
communicating, transacting and sourcing information but these tools have increased the
exposure of the farm to consumers interested in sheep milk. The use of their online website
has generated greater interest on people’s perception of sheep milk and its market potential.
Eventually the success experienced led to the Premier’s Award for Agri-Food Innovation and
Excellence given by OMAFRA.
Farms like Best Baa with broadband connectivity has been able to capitalize on the benefits
of using the internet in order to purchase farm equipment goods at a cheaper price as well as
explore niche markets and be more aware of the market competition, weather data and other
useful information pertinent to the daily operations of the farm.
With e-commerce on the rise, many farm owners are aware of the need to have an online
presence to remain competitive. However farms like Best Baa experiencing lack of choice of
internet providers prevents the costs associated with having high-sped connectivity from
going down. Moreover, reliability issues of the network signal for small periods of time
where access is limited creates further setbacks for utilizing the internet with complete
freedom usually enjoyed in an urban environment.
“With Hydro, you can install a generator as a backup system but with the internet there is no
option for a backup system in case of situations when the signal is lost,” said one Wellington
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County farmer. Despite such setbacks, farmers in Wellington have overcome these
challenges by reducing its requirements on the network. Farms like Best Baa has adopted and
conformed to the capacities of their network and scaled their workload based around their
internet connections.
Broadband Connectivity for healthcare services in the province of Ontario has been
experiencing a rapid change in direction moving healthcare out from hospitals and into
community-based care. The strategy has changed as a result of increased cost of acute care
that has been demonstrated to be unsustainable in the long term.
8.1.1.3 Trellis Francophone Telemedicine Mental Health Services

One example of this shift can be seen from the Ontario Telemedicine Network’s partnership
with the Trellis Francophone Telemedicine Mental Health Services located in Guelph,
Ontario. The services being offered through this program link Francophone mental health
service users to French-speaking psychiatrists using telemedicine technology. The
technology provides video teleconferencing consultation that is operated over a secure
internet line. Using a referral system to connect the Francophone population to psychiatrists
otherwise geographically inaccessible increases access to quality French language mental
health services while eliminating travel costs and time requirements for French healthcare
providers to travel from their practices to visit their clients.
Besides the benefits of increased accessibility and comfort levels of utilizing a telemedicine
network for Waterloo-Wellington residents, the reduced travel and time costs for Frenchspeaking psychiatrists shortened their wait-times to service their clients.
Using telemedicine capacities is rapidly offering solutions to enable healthcare providers to
leverage the internet in order to connect with remote patients, deliver quality services in a
timely manner with little wait-times, and expand their services at the fraction of the costs of
other solutions. The virtual healthcare system is growing and it is being considered as
important as face-to-face healthcare. The applications of the Ontario Telemedicine Network
and other affiliated organizations are now working to expand their capacities to include more
remote monitoring of patients (i.e. monitoring of vital signs) and offering specialized
teleconferencing training to a wide variety of workers including physicians, nurses,
practitioners, clinics and even hospitals.
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8.2 MGS IT&T Winner Take All procurement options
If MGS remains committed to a winner take all procurement policy, the following
procurement, contractual, technical options, and open access policies recommended in order
to maximize the competiveness of the procurement over the life of the contract, likely to be
10-years, and to ensure SWIFT and other regional area networks and their local providers
may participate.
8.2.1 PROCUREMENT

The RFP should be broken out in the following component parts and each component should
be price quoted by respondents separately and scored and evaluated discreetly. Contract and
purchasing of services would be executed for each component individually. Provider(s)
would supply separate SLAs for each component specific to each components unique
specifications and requirements.


Core network – respondents to provide data to data centre connectivity. There are
about 5 facilities-based providers capable of providing core network. To avoid lock
into one supplier, MGS should review price/performance. Based on the review an
RFP may be issued. The review would be based on SLA performance and market
conditions, every 5-years, to ensure competitive price/performance.



Aggregation network – respondents to provide aggregation of traffic at POPs to data
centre connectivity. There are about 5 facilities-based providers capable of providing
aggregation network. To avoid lock into one supplier, MGS should review
price/performance. Based on the review an RFP may be issued. The review would
be based on SLA performance and market conditions, every 5-years, to ensure
competitive price/performance. Aggregation access serving territories are to be
provided in response to the RFP and are subject to acceptance by MGS.



Access network – respondents to provide customer site traffic to aggregation POP
connectivity. There are about 30 access providers in Ontario. All access providers
who meet the SLA requirements of MGS should be providers to GONET as ongoing
competition in the access layer, where most of the network costs reside, will ensure
the best price/performance. For each access circuit required on an ongoing basis all
of the pre-qualified access providers in a given locality would be requested to provide
bids on the circuit based on a same performance requirements. The access provider
must select a pre-qualified third-party access provider for no less than 50% of all
initial and new access circuit requests from MGS in the aggregation provider’s
serving territory. Location of access circuits awarded to third-parties must be no less
than 50% in urban areas.
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Applications services providers – respondents to provide hosted applications on
network. There are dozens of potential ASPs, however there are only 2 capable of
providing apps/WAN/LAN. Bundling all of these together stifles competition on the
initial procurement, but cements lock in to one provider over the life of the
agreement.



LAN support services – respondents to provide desktop, LAN, and security event
management. There are dozens of potential LAN support providers, however there
are only 2 capable of providing LAN/WAN/apps. Bundling all of these together
stifles competition on the initial procurement, but cements lock in to one provider
over the life of the agreement.



Bundle of all services – do not purchase all services in a bundle from one provider in
order to avoid lock in and ensure ongoing competitive price/performance. Also one
large incumbent service provider for all circuits will destabilize the sustainability of
regional area networks funded by the province where the provider chosen by MGS
and the provider(s) chosen by the regional network are not the same; and it will
undermine the viability of smaller local or regional access providers.

8.2.2 OPEN ACCESS POLICY

MGS agrees to share all information pursuant to open access described herein with their BPS
partners to the RFP, initially and on an ongoing basis to ensure fairness, transparency and
accountability.
The best opportunity for ongoing competition in GONET, for the provisioning of OPS/BPS
circuits, is at the aggregation edge in the access layer due to the high number of access
competitors relative to competitors in the aggregation and core layers.
The aggregation network respondent specifically agrees to make access to the aggregation
network available on an open access basis throughout Ontario in accordance with the SLAs
and rates approved by MGS and all requirements or recommendations made and/or approved
by MGS relating to open access or the provision of services. Technical requirements and
rates may be amended from time to time by the respondent pursuant to the amendments
being approved MGS. All of the following open access conditions are subject to ongoing
and random audit by MGS or designated third-party. Without limiting the generality of the
foregoing the respondent agrees that they will fulfill each and every of the following
mandatory requirements:
a) The respondent shall comply with open access requirements published as such by
MGS, relating to open access to the aggregation network, applicable to the
respondent;
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b) It shall ensure that there is sufficient capacity available on the network to provide for
the services without restrictions on the performance specifications of such services
(such as bandwidth, network availability, latency, jitter, MTTR), or to the extent such
restrictions are imposed by the respondent on the performance specifications
applicable to the services, such restrictions will not be unreasonable, will not be
greater than the restrictions imposed by the respondent on itself and its affiliates or
subsidiaries. The aggregation providers performance specifications will be included
in the response to this RFP;
c) Accessibility to collocation facilities in aggregation providers POPs includes access
to and use of space, associated power, and environmental conditioning. Rates for
collocation and access interfaces to access providers will be less than prevailing
market-based wholesale rates at the time of contract award and will remain lower
throughout the term of the agreement with MGS. Rates will be provided on an
equitable basis across the province, such that rates for rural POPs and urban POPs
will be the same. It is understood by MGS that all services and rates in aggregation
network are forborne from CRTC regulation, however, where services and rates are
tariffed, the rates will not be greater than the rates provided by the respondent on
itself and its affiliates or subsidiaries. Where no tariff applies, the aggregation
provider must offer its collocation and access to all qualified access providers at a rate
equal to or lower than the existing aggregation service provider’s lowest retail price
minus 25 per cent. The aggregation providers performance specifications will be
included in the response to this RFP;
d) The access and collocation policies and technical requirements will be as limited as
possible and will be the exactly the same policy the respondent applies to its affiliates
and subsidiaries or their customers in similar circumstances. The aggregation
provider’s policies and technical requirements will be included in the response to this
RFP.
e) Penalties for non-compliance with the open access policy by the aggregation provider
will be based on liquidated damages when default has occurred if not rectified within
a default period as determined by MGS.
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8.3 Glossary of terms
10 BASE-T
The IEEE 802.3 specification for Ethernet over unshielded twisted pair (UTP)
100 BASE-T
Fast Ethernet, 100 Mbps technology based on the Ethernet/CD network access method
ARCHITECTURE
The term architecture can refer to either hardware or software, or to a combination of
hardware and software. The architecture of a system always defines its broad outlines, and
may define precise mechanisms as well. An open architecture allows the system to be
connected easily to devices and programs made by other manufacturers. Open architectures
use off-the-shelf components and conform to approved standards. A system with a closed
architecture, on the other hand, is one whose design is proprietary, making it difficult to
connect the system to other systems.
ADSL
Short for Asymmetric Digital Subscriber Line, ADSL is an older technology that allows
more data to be sent over existing copper telephone lines (POTS). ADSL supports data rates
of from 1.5 to 9 Mbps when receiving data (known as the downstream rate) and from 16 to
640 Kbps when sending data (known as the upstream rate).
ADSL requires a special ADSL modem. Currently, it is rarely available to the general public
in Canada except in trial areas, but many believe that it will be one of the more popular
choices for Internet access over the next few years.
ATM
Short for Asynchronous Transfer Mode, ATM is a network technology based on transferring
data in cells or packets of a fixed size. The cell used with ATM is relatively small compared
to units used with older technologies. The small, constant cell size allows ATM equipment
equitably apportion bandwidth to such diverse data as video, voice and computer data over
the same network.
Current implementations of ATM support data transfer rates of from 25 to 622 Mbps
(megabits per second). This compares to a typical maximum of 100 Mbps for Ethernet, the
current technology used for most LANs.
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Some people think that ATM holds the answer to the Internet bandwidth problem, but others
are skeptical. ATM creates a fixed channel, or route, between two points whenever data
transfer begins. This differs from TCP/IP, in which messages are divided into packets and
each packet can take a different route from source to destination. This difference makes it
easier to track and bill data usage across an ATM network, but it makes it less adaptable to
sudden surges in network traffic.
When purchasing ATM service, you generally have a choice of four different types of
service:


Constant Bit Rate (CBR) specifies a fixed bit rate so that data is sent in a steady
stream. This is analogous to a leased line.



Variable Bit Rate (VBR) provides a specified throughput capacity but data is not sent
evenly. This is a popular choice for voice and videoconferencing data.



Unspecified Bit Rate (UBR) does not guarantee any throughput levels. This is used
for applications, such as file transfer, that can tolerate delays.



Available Bit Rate (ABR) provides a guaranteed minimum capacity but allows data to
be bursted at higher capacities when the network is free

BACKBONE
Another term for bus, the main wire that connects nodes. The term is often used to describe
the main network connections composing the Internet. Utilities Kingston uses it to describe
our local loop or the core of our community network.
BANDWIDTH
The carrying capacity or size of a communications channel; usually expressed in hertz
(cycles per second) for analog circuits (the original meaning of the term) and in bits per
second (bps) for digital circuits (newer meaning).
BGP
The Border Gateway Protocol (BGP) is an inter-Autonomous System routing protocol. It is
built on experience gained with EGP as defined in RFC 904 [1] (Internet Engineering Task
Force IETF supported Internet standard) and EGP usage in the NSFNET Backbone (National
Science Foundation Network). Exterior gateway protocol is a generic term for a routing
protocol that is used to exchange routing information between two hosts in a network of
autonomous systems. An EGP is typically used between hosts on the Internet to share routing
table information.
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BITS AND BYTES
The building block of all computer information is the Bit. A bit can be either on - represented
by the number one (1) — or off — represented by the number zero (0). It is for this reason
that computer data is known as binary. On or off, one or zero. There are only two
possibilities.
When you put eight bits together, you form a byte. Each byte is then a series of eight bits that
can form 256 distinct patterns. Each unique bit pattern represents one computer character,
such as the capital letter 'Q' (represented by the binary pattern '01010001') or the question
mark '?' (represented by the binary pattern '00111111'). The smallest unit of storage in a
computer, the letter "A", for example, is composed of eight bits.
Computer storage devices (such as a hard drive) generally hold a large number of bytes, so
we have special names for large amounts of computer data. One thousand bytes is called a
kilobyte (KB). Similarly, one million bytes is called a megabyte (MB). It is also helpful to
know that one billion bytes is called a gigabyte (GB). And finally, for whatever it is worth,
one trillion bytes is called a terabyte (TB).
BPS
Modem stands for modulator / demodulator. The job of a modem is to convert digital
(binary) data into an analog signal and back again. Digital data has a hard time moving
across standard copper phone lines. The modem converts the computer's data into an analog
wave format that can be transmitted over the phone. This analog data then travels to a
receiving modem where it is converted back to digital again. This is the process that allows
your computer to communicate with other computers via the Internet.
When you purchase a modem for your computer, you will be looking at how fast it is capable
of transmitting and receiving data. Early modems were designed to transfer data at speeds of
300 bits per second bps. Using various methods of compression and modulation, most
modern modems can achieve transfer speeds of 28,800 bps (more commonly 28.8 thousand
bits per second, or 28.8kbps). Newer copper-based technologies can squeeze out 56Kbps.


Kbps – short for kilobits per second, a measure of data transfer speed of 1,000 bits per
second, not to be confused with a KB (kilobyte) is 1,024 bytes of data storage. Data
transfer rates are measured using the decimal meaning of K whereas data storage is
measured using the powers-of-2 meaning of K.



Mbps – short for megabytes per second, a measure of data transfer speed at transfer
rates to one million bytes. The symmetrical threshold of copper service is 1.544
Mbps, commonly known as T-1.



Gbps – short for Gigabits per second, a data transfer speed measurement for highspeed networks such as Gigabit Ethernet. When used to describe data transfer rates, a
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gigabit equals 1,000,000,000 bits. Our fibre network can scale to 10 Gbps or
10,000,000,000 bits.
CENTREX
Short for central office exchange service, is a type of private branch exchange (PBX) service
in which switching occurs at a local telephone station instead of at the company premises.
Typically, the telephone company owns and manages all the communications equipment
necessary to implement the PBX and then sells various services to the customer.
COS
Since there are very many applications running between very many users at any given
moment in time, the network needs to support thousands of simultaneous and concurrent
connections across the network while assigning each and every application with the
appropriate Quality of Service (QoS). This functional characteristic in a network is known
as Class of Service (CoS).
COMPETITIVE LOCAL EXCHANGE CARRIER (CLEC)
A company that builds and operates communication networks in metropolitan areas and
provides customers with an alternative to the local telephone company.
CONVERGENCE
In telecommunications, convergence is generally accepted to mean the industry trend towards
sharing network resources among disparate applications and traffic types.
COPS/RSVP
COPS/RSVP to provide consistently available network resources for users’ traffic. Common
Open Policy Service (COPS) is a protocol for communicating network traffic policy
information to network devices. Resource ReSerVation Protocol (RSVP) is a means for
reserving network resources primarily bandwidth to guarantee that applications transmitting
end-to-end across the Internet will perform at the desired speed and quality.
CSMA/CD
Ethernet uses the CSMA/CD access method to handle simultaneous demands (Carrier Sense
Multiple Access/ Collision Detection, a set of rules determining how to respond when two
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devices attempt to use a connection path simultaneously, called a collision). It is one of the
most widely implemented LAN standards.
DIAL UP LINES
Used to connect to the dial-up telephone system, which provides access to any other point on
the international analog-switched network.
EIGRP
Enhanced Interior Gateway Routing Protocol - (EIGRP) is a Cisco proprietary routing
protocol loosely based on their original IGRP. EIGRP is an advanced distance-vector routing
protocol, with optimizations to minimize both the routing instability incurred after topology
changes, as well as the use of bandwidth and processing power in the router. Routers that
support EIGRP will automatically redistribute route information to IGRP neighbors by
converting the 32 bit EIGRP metric to the 24 bit IGRP metric,
ETHERNET
A 10 megabits-per-second baseband, CSMA/CD network originally designed by the Xerox
Corporation.
DSCP
Differentiated services or DiffServ is a computer networking architecture that specifies a
simple, scalable and coarse-grained mechanism for classifying and managing network traffic
and providing quality of service (QoS) on modern IP networks. DiffServ can, for example, be
used to provide low-latency to critical network traffic such as voice or streaming media while
providing simple best-effort service to non-critical services such as web traffic or file
transfers.
FDDI

The proposed the American National Standards Institute (ANSI) standard for connectionless
data circuits and connection-oriented voice and video circuits.
FIBRE-OPTIC CABLE
Fibre-optic cable is made out of glass, very thin strands of glass about the thickness of a
human hair. Fibre-optic cable, as we know it today, has been in existence since the sixties.
It's not the fibre-optic cable that is so interesting on its own; it is when it combined with
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lasers that it really performs. Rather than carry electricity, using lasers, vast amounts of
digital information if carried over the fibre-optic cable. Fibre-optic cable is now the preferred
method of moving data, voice and images across town, and across the country.
FRAME RELAY
A packet-switching protocol for connecting devices on a Wide Area Network (WAN). Frame
Relay networks in the U.S. support data transfer rates at T-1 (1.544 Mbps) and T-3 (45
Mbps) speeds. In fact, you can think of Frame Relay as a way of utilizing existing T-1 and T3 lines owned by a service provider. Most telephone companies now provide Frame Relay
service for customers who want connections at 56 Kbps to T-1 speeds. (In Europe, Frame
Relay speeds vary from 64 Kbps to 2 Mbps.
In the U.S., Frame Relay is quite popular because it is relatively inexpensive. However, it is
being replaced in some areas by faster technologies, such as ATM.
FRACTIONAL T-1
A WAN communication service that provides the user with some portion of a T1 circuit
which has been divided into 23 separate 64 Kb channels. Fractional E-1 in Europe.
GLBP
Gateway Load Balancing Protocol (GLBP) is a Cisco proprietary protocol that attempts to
overcome the limitations of existing redundant router protocols by adding basic load
balancing functionality.
In addition to being able to set priorities on different gateway routers, GLBP also allows a
weighting parameter to be set. Based on this weighting (compared to others in the same
virtual router group), ARP requests will be answered with MAC addresses pointing to
different routers. Thus, load balancing is not based on traffic load, but rather on the number
of hosts that will use each gateway router. By default GLBP load balances in round-robin
fashion.
GLBP elects one AVG (Active Virtual Gateway) for each group. Other group members act
as backup in case of AVG failure. In case there are more than two members, second best
AVG is placed in the Standby state and all other members are placed in the Listening state.
This is monitored using hello and holdtime timers, which are 3 and 10 seconds by default.
The elected AVG then assigns a virtual MAC address to each member of the GLBP group,
including itself, thus enabling AVFs (Active Virtual Forwarders). Each AVF assumes
responsibility for forwarding packets sent to its virtual MAC address. There could be up to
four active AVFs at the same time.
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By default, GLBP routers use the local multicast address 224.0.0.102 to send hello packets to
their peers every 3 seconds over UDP 3222 (source and destination).
Cisco implemented IPv6 support for GLBP in IOS release 12.2(33) SXI
HTML
HyperText Markup Language. HTML is the common text-tagging standard used for creating
the pages you see on the World Wide Web every day.
IEEE
Abbreviation of Institute of Electrical and Electronics Engineers, pronounced I-triple-E.
Founded in 1884 as the AIEE, the IEEE was formed in 1963 when AIEE merged with IRE.
IEEE is an organization composed of engineers, scientists, and students. The IEEE is best
known for developing standards for the computer and electronics industry. In particular, the
IEEE 802 standards for local-area networks are widely followed.


IEEE 802.1: Standards related to network management.



IEEE 802.2: General standard for the data link layer in the OSI Reference Model. The
IEEE divides this layer into two sublayers – the logical link control (LLC) layer and
the media access control (MAC) layer. The MAC layer varies for different network
types and is defined by standards IEEE 802.3 through IEEE 802.5.



IEEE 802.3: Defines the MAC layer for bus networks that use CSMA/CD. This is the
basis of the Ethernet standard.



IEEE 802.4: Defines the MAC layer for bus networks that use a token-passing
mechanism (token bus networks).



IEEE 802.5: Defines the MAC layer for token-ring networks.



IEEE 802.6: Standard for Metropolitan Area Networks (MANs).

INTEGRATED SERVICES DIGITAL NETWORKING (ISDN)
A hardware standard and protocol for telephone systems. Levels of ISDN service include:
BASIC RATE (BRI)

A service in ISDN that provides each user with two 64 Kbps bearer (or B) channels for
message information and one 16 Kbps (or D) channel for signaling and control over an
existing telephone line. It is also referred to as 2B+D.bps bits per second.
PRIMARY RATE (PRI)
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An ISDN service providing users with 23 64 Kbps bearer (or B) channels for message
information and 1 64 Kbps data (or D) channel for signaling and control over an existing
telephone line.
IP
IP specifies the format of packets, also called datagrams, and the addressing scheme. Most
networks combine IP with a higher-level protocol called Transmission Control Protocol
(TCP), which establishes a virtual connection between a destination and a source.
IP by itself is something like the postal system. It allows you to address a package and drop it
in the system, but there's no direct link between you and the recipient. TCP/IP, on the other
hand, establishes a connection between two hosts so that they can send messages back and
forth for a period of time.
The current version of IP is IPv4. A new version, called IPv6 or IPng, is under development.
IP DIFFSERV
Differentiated Services (DiffServ) describes a set of end-to-end quality of service (QoS)
capabilities. End-to-end QoS is the ability of the network to deliver service required by
specific network traffic from one end of the network to another.
INTERNET TELEPHONY OR VOICE-OVER-IP
Internet telephony enables people to use the Internet as the transmission medium for
telephone calls. For users who have free, or fixed-price Internet access, Internet telephony
software essentially provides free telephone calls anywhere in the world. To date, however,
Internet telephony does not offer the same quality of telephone service as direct telephone
connections.
There are many Internet telephony applications available. Some, like CoolTalk and
NetMeeting, come bundled with popular Web browsers. Others are stand-alone products.
Internet telephony products are sometimes called IP telephony, Voice over the Internet (VOI)
or Voice over IP (VOIP) products.
INTEREXCHANGE CARRIER (IXC) OR INTEREXCHANGE COMMON CARRIER
Any individual, partnership or association, joint-stock company, trust, governmental entity,
or corporation engaged for hire in interprovincial or foreign communication by wire or radio,
between two or more exchanges, e.g. Bell and AT&T.
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IP – VPN
Internet Protocol Virtual Private Network. An overlay network of secured (encrypted) links
whose end-use nodes constitute a closed group, and each of whose nodes accesses this
network via the Internet protocol. Popular IP-VPN protocols include Point-to-Point
Tunneling Protocol (PPTP), Layer 2 Tunneling Protocol (L2PP), and IP Secure (IPsec).
Where additional services such as voice-over-IP and video-over-IP communications are
provided to a customer over a customer-provisioned IP-VPN infrastructure.
ISIS
Intermediate System-Intermediate System is an International Organization for
Standardization (ISO) hierarchical routing protocol where IS routers exchange routing
information based on a single metric to determine network topology. IS-IS is often used in
IP networks.
LANS AND WANS
A local area network (LAN) is created when two or more computers or other devices are
connected to each other. The methods used to connect the computers and devices (such as a
printer) vary widely. On a smaller scale, a network can be just a few computers connected via
several wires. On a larger scale, a network could consist of many computers connected to
central computers known as servers.
A computer network that spans a relatively small area is a LAN. A network spanning a large
area is a Wide Area Network (WAN). Most LANs are confined to a single building or group
of buildings. However, one LAN can be connected to other LANs over any distance via fibre
optic cable and radio waves. A system of LANs connected in this way is called a WAN.
LANs typically run at 10 Mbps and 100 Mbps, while the newest LANs are capable of 1
Gbps. It is the need to connect LANs in a WAN at symmetrical speeds that is driving
broadband demand and the need for scalable infrastructure to supply it.
METRO ETHERNET
Metro Ethernet network is a metropolitan area network (MAN) that is based on Ethernet
standards. It is commonly used to connect subscribers to a larger service network or the
Internet. Businesses can also use metropolitan-area Ethernet to connect their own offices to
each other.
An Ethernet interface is much less expensive than a SONET or ATM legacy interfaces
interface of the same bandwidth (SONET and ATM are explained elsewhere in the glossary).
Ethernet also supports more bandwidth ranges traditional interfaces. Another distinct
advantage of an Ethernet-based access network is that it can be easily connected to the
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customer network, is Ethernet is the defacto standard in virtually all corporate and, more
recently, residential networks. The core in most cases is an existing DWDM or IP/MPLS
backbone which is typically upgradeable to newer forms of Ethernet transport in the form of
10 Gbps speeds today Terabit Ethernet network in the future.
MIB
Short for Management Information Base, a database of objects that can be monitored by a
network management system. Both SNMP and RMON use standardized MIB formats that
allows any SNMP and RMON tools to monitor any device defined by a MIB.
MPLS
Multi Protocol Label Switching is an Internet Engineering Task Force (IETF) standard that
integrates Layer 2 information about network links (bandwidth, latency, utilization) into
Layer 3 (IP) within a particular autonomous system or ISP in order to simplify and improve
IP-packet exchange. GMPLS: Generalized Multiprotocol Label Switching
Generalized Multiprotocol Label Switching (GMPLS) enhances MPLS architecture by the
complete separation of the control and data planes of various networking layers. GMPLS
enables a seamless interconnection and convergence of new and legacy networks by allowing
end-to-end provisioning, control and traffic engineering even when the start and the end
nodes belong to heterogeneous networks.
MULTIHOMED
Typically used to describe a host router connected to two or more networks or having two or
more network addresses. Multihomed Internet offers users the advantage of multiple paths
for their Internet packets which results in lower latency routing and fewer hops from routerto-router between sender and destination routers.
NEXT GENERATION NETWORK (NGN)
The next-generation network (NGN) is the concept that one unified network transports all
information and services (voice, data, and applications) by encapsulating these into Internet
Protocol (IP) packets, identical to those used on the Internet.
OC
Short for Optical Carrier, used to specify the speed of fibre-optic networks conforming to the
SONET standard. The following table shows the speeds for common OC levels.
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OC Level

Speed

OC-1

51.85 Mbps

OC-3

155.52 Mbps

OC-12

622.08 Mbps

OC-24

1.244 Gbps

OC-48

2.488 Gbps

OC-192

9.952 Gbps

OC -255

13.21 Gbps

THE 7 LAYERS OF THE OSI MODEL
The OSI, or Open System Interconnection, model defines a networking framework for
implementing protocols in seven layers. Control is passed from one layer to the next, starting
at the application layer in one station, proceeding to the bottom layer, over the channel to the
next station and back up the hierarchy.
OSI Model
Data unit

Layer

Function

7. Application Network process to application

Host
layers

Data

Segments

Data representation, encryption and decryption, convert

6. Presentation machine dependent data to machine independent data
5. Session

Interhost communication, managing sessions between
applications

4. Transport

End-to-end connections, reliability and flow control

Packet/Datagram 3. Network
Media
Frame
layers
Bit

Path determination and logical addressing

2. Data link

Physical addressing

1. Physical

Media, signal and binary transmission
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Application
(Layer 7) This layer supports application and end-user processes. Communication partners
are identified, quality of service is identified, user authentication and privacy are considered,
and any constraints on data syntax are identified. Everything at this layer is applicationspecific. This layer provides application services for file transfers, e-mail, and other network
software services. Telnet and FTP are applications that exist entirely in the application level.
Tiered application architectures are part of this layer.
Presentation
(Layer 6) This layer provides independence from differences in data representation (e.g.,
encryption) by translating from application to network format, and vice versa. The
presentation layer works to transform data into the form that the application layer can accept.
This layer formats and encrypts data to be sent across a network, providing freedom from
compatibility problems. It is sometimes called the syntax layer.
Session
(Layer 5) This layer establishes, manages and terminates connections between applications.
The session layer sets up, coordinates, and terminates conversations, exchanges, and
dialogues between the applications at each end. It deals with session and connection
coordination.
Transport
(Layer 4) This layer provides transparent transfer of data between end systems, or hosts, and
is responsible for end-to-end error recovery and flow control. It ensures complete data
transfer.
Network
(Layer 3) This layer provides switching and routing technologies, creating logical paths,
known as virtual circuits, for transmitting data from node to node. Routing and forwarding
are functions of this layer, as well as addressing, internetworking, error handling, congestion
control and packet sequencing.
Data Link
(Layer 2) At this layer, data packets are encoded and decoded into bits. It furnishes
transmission protocol knowledge and management and handles errors in the physical layer,
flow control and frame synchronization. The data link layer is divided into two sublayers:
The Media Access Control (MAC) layer and the Logical Link Control (LLC) layer. The
MAC sublayer controls how a computer on the network gains access to the data and
permission to transmit it. The LLC layer controls frame synchronization, flow control and
error checking.
Physical
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(Layer 1) This layer conveys the bit stream - electrical impulse, light or radio signal -through the network at the electrical and mechanical level. It provides the hardware means of
sending and receiving data on a carrier, including defining cables, cards and physical aspects.
Fast Ethernet, RS232, and ATM are protocols with physical layer components
OSPF
Open Shortest Path First (OSPF) is an adaptive routing protocol for Internet Protocol (IP)
networks. It uses a link state routing algorithm and falls into the group of interior routing
protocols, operating within a single autonomous system (AS).
Q OS
QoS is short for Quality of Service. In networking, QoS is the measure of the performance
and availability of the system such that the network is available to users whenever they need
it. Moreover, each application a user runs is assigned a Class of Service (CoS) which
prioritizes its importance to the user. For example, GIS application will be given higher
priority over an email message.
RMON
RMON is short for remote monitoring, a network management protocol that allows network
information to be gathered at a single workstation. Whereas SNMP gathers network data
from a single type of Management Information Base (MIB), RMON 1 defines nine additional
MIBs that provide a much richer set of data about network usage. For RMON to work,
network devices, such as hubs and switches, must be designed to support it.
SCADS
SCADA (Supervisory Control And Data Access) is technology, which permits remote
utilities switching and metering for substations.
SESSION INITIATION PROTOCOL (SIP)
A peer-to-peer, multimedia signaling protocol developed in the IETF. SIP is ASCII-based,
resembling HTTP, and reuses existing IP protocols (DNS, SDP, etc.) to provide media setup
and teardown. Since its first publication in 1999, SIP has generated a high level of interest in
the VoIP industry, and many people believe that SIP will become the de facto standard
protocol for future voice networks.
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SLA
A Service Level Agreement (SLA) is a contract between a service provider and the end user
which stipulates and commits the provider to a required level of service. An SLA should
contain a specified level of service, support options, enforcement or penalty provisions for
services not provided, a guaranteed level of system performance as relates to downtime or
uptime, a specified level of customer support and what software or hardware will be provided
and for what fee.
SNMP
Short for Simple Network Management Protocol, a set of protocols for managing complex
networks. The first versions of SNMP were developed in the early 80s. SNMP works by
sending messages, called protocol data units (PDUs), to different parts of a network. SNMPcompliant devices, called agents, store data about themselves in Management Information
Bases (MIBs) and return this data to the SNMP requesters. SNMP is the most common
protocol used for managing networks.
SONET
Short for Synchronous Optical Network, a standard for connecting fibre-optic transmission
systems. SONET was proposed by Bellcore in the middle 1980s and is now an ANSI
standard.
SONET defines interface standards at the physical layer of the OSI seven-layer model. The
standard defines a hierarchy of interface rates that allow data streams at different rates to be
multiplexed. SONET establishes Optical Carrier (OC) levels from 51.8 Mbps (about the
same as a T-3 line) to 2.48 Gbps. Prior rate standards used by different countries specified
rates that were not compatible for multiplexing. With the implementation of SONET,
communication carriers throughout the world can interconnect their existing digital carrier
and fibre-optic systems.
The international equivalent of SONET, standardized by the ITU, is called SDH.
STP
STP – Spanning Tree Protocol is a link management protocol that is part of the IEEE 802.1
standard for media access control bridges. Using the spanning tree algorithm, STP provides
path redundancy while preventing undesirable loops in a network that are created by multiple
active paths between stations. Loops occur when there are alternate routes between hosts. To
establish path redundancy, STP creates a tree that spans all of the switches in an extended
network, forcing redundant paths into a standby, or blocked, state
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T-1
A dedicated phone connection supporting data rates of 1.544Mbits per second. A T-1 line
actually consists of 24 individual channels, each of which supports 64Kbits per second. Each
64Kbit/second channel can be configured to carry voice or data traffic. Most telephone
companies allow you to buy just some of these individual channels, known as fractional T-1
access.
T-1 lines are a popular leased line option for businesses connecting to the Internet and for
Internet Service Providers (ISPs) connecting to the Internet backbone. The Internet backbone
itself consists of faster T-3 connections. T-1 lines are sometimes referred to as DS1 lines.
T-3
A dedicated phone connection supporting data rates of about 45Mbits per second. A T-3 line
actually consists of 672 individual channels, each of which supports 64Kbits per second.
Mainly Internet Service Providers (ISPs) connecting to the Internet backbone and for the
backbone itself use T-3 lines. T-3 lines are sometimes referred to as DS3 lines.
TCP/IP AND THE INTERNET
The Internet is a term used to describe the hundreds of thousands of computers that are
connected by a "net" of wires and satellites all over the world.
The U.S. Department of Defense developed the Internet during the 1960s for the purposes of
assuring that key defense computers would still be able to communicate in the event of a
nuclear war or other major power interruption. This basically involved connecting the main
computers via several different geographical routes, effectively creating a "network" of
connections.
In the late 1970s, in an attempt to make the network more global, the Government created a
standard communication protocol known as TCP/IP (Transmission Control Protocol /
Internet Protocol). TCP/IP standardized the way electronic data was sent over the network,
which allowed computers of all kinds to communicate. It was at this time the network of
computers bee known as the Internet.
During the 1980s, the educational community began to utilize the Internet as a way of
sharing research information. Although the use of the Internet by these groups was growing,
the Government stopped funding on their end due to lack of interest by the military.
During the early 1990s, the Internet experienced massive growth. This was due to the fact
that computers were rapidly becoming more popular by home users. A vast amount of
information was already located on the Internet for people to access. The retrieving of this
information involved the use of cumbersome typewritten commands. At the same time, the
Consultation Draft -- NOT APPROVED

198

REGIONAL BROADBAND FEASIBILITY STUDY WOWC-02-12 FOR SERVICE PROVIDERS

popularity of the GUI — Graphical User Interface — was on the rise and people were in
desperate need of an easy mouse-driven way to navigate the Internet. The introduction of the
World Wide Web in the mid 1990s was the answer to their prayers.
TOPOLOGY
The shape of a local-area network (LAN) or wide-area network (WAN). Topologies are
either physical or logical. There are four principal topologies used in LANs.
1. Bus topology: All devices are connected to a central cable, called the bus or
backbone. Bus networks are relatively inexpensive and easy to install for small
networks. Ethernet systems use a bus topology.
2. Ring topology : All devices are connected to one another in the shape of a closed
loop, so that each device is
connected directly to two other
devices, one on either side of it.
Ring topologies are relatively
expensive and difficult to install,
but they offer high bandwidth and
can span large distances.
3. Star topology: All devices are
connected to a central hub. Star
networks are relatively easy to
install and manage, but
bottlenecks can occur because all
data must pass through the hub.
4. Tree topology: A tree topology
combines characteristics of linear
bus and star topologies. It consists
of groups of star-configured workstations connected to a linear bus backbone cable.

VLAN
A virtual LAN, is a Ethernet-based network of computers that behave as if they are
connected to the same wire even though they may actually be physically located on different
segments of a LAN or WAN. VLANs are configured through software rather than hardware,
which make them extremely flexible. One of the biggest advantages of VLANs is that when a
computer is physically moved to another location, it can stay on the same VLAN without any
hardware reconfiguration.
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VPN
A Virtual Private Network, is an IP-based network that is constructed by using public wires
to connect nodes. For example, there are a number of systems that enable you to create
networks using the Internet as the medium for transporting data. These systems use
encryption and other security mechanisms to ensure that only authorized users can access the
network and that the data cannot be intercepted.
VRRP
Virtual Router Redundancy Protocol (VRRP) is a non-proprietary (but patented and licensed)
redundancy protocol described in RFC 3768 designed to increase the availability of the
default gateway servicing hosts on the same subnet. This increased reliability is achieved by
advertising a "virtual router" (an abstract representation of master and backup routers acting
as a group) as a default gateway to the host(s) instead of one physical router. Two or more
physical routers are then configured to stand for the virtual router, with only one doing the
actual routing at any given time. If the current physical router that is routing the data on
behalf of the virtual router fails, an arrangement is made for another physical router to
automatically replace it. The physical router that is currently forwarding data on behalf of the
virtual router is called the master router. Physical routers standing by to take over from the
master router in case something goes wrong are called backup routers.
VRRP can be used over Ethernet, MPLS and token ring networks. Implementations for IPv6
are in development, but not yet available. VRRP provides information on the state of a
router, not the routes processed and exchanged by that router. Each VRRP instance is
limited, in scope, to a single subnet. It does not advertise IP routes beyond that subnet or
affect the routing table in any way.
WRED AND IP PRECEDENCE
Weighted Random Early Detection (WRED) generally drops packets selectively based on IP
precedence. Packets with a higher IP precedence are less likely to be dropped than packets
with a lower precedence.
WORLD WIDE WEB (WWW)
The World Wide Web — or "Web," as it is referred to — is a term used to describe the
part of the Internet that contains information served up using the Hyper-text Transfer
Protocol (HTTP) in a format that is readily accessible to anyone with an Internet connection
and Web "browser" software.
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