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1.0 Introduction & Background 
St. Joseph County has a proven history as a leader in maximizing the available resources to enhance the business environment.  With strong transportation links, talented workforce, and attractive geographical centralization, we have many of the “raw materials” needed to successfully compete in today’s economy. 

The goal of this business plan is to maximize the availability of an important resource for the future – ready access to broadband connectivity. 

This report examines several different factors:

· Local, regional, and national trends to determine to what degree broadband access is currently available utilized in St. Joseph County.

· What practical and affordable steps would enhance broadband access now and in the future.

· What other communities of like size have done to enhance their broadband infrastructure, and why.  

· Theoretical configurations that could enhance our capabilities and potentially increase our ability to retain and attract the broadband intensive businesses of the future.
This report was prepared with the assistance of the BBK Group, a South Bend, Indiana based Tele-Management company.  The BBK Group’s three senior partners have more than thirty years of direct and indirect experience in the telecommunications industry, and a particular focus on construction of carrier- class networks.  

The BBK Group participates in many local and state-level technology assessments, and recently completed a similar business case for another major Indiana city. 
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2.0 Broadband- Definition and Model
The word “broadband” is widely used but has a highly flexible definition.  This report considers broadband to be the ability to exchange data, both locally and to the world via the Internet, at high speed.   

Here are other phrases you’ll hear in discussing this issue, and what they mean in the scope of this report:

· Infrastructure-   The primary “fat pipe feeds” that deliver long-haul connectivity to physical distribution facilities within the region.

· Access- The secondary “last-mile links” that deliver data from the Infrastructure to the end user. Typically, these are links between the distribution facilities (telco hotels, data centers, ISP’s, etc.) to the end user. 

· Fixed Wireless – Permanent transmission facilities that broadcast data in point-to-point or point-to-multipoint configurations. Includes licensed and unlicensed spectrums.
· Terrestrial - The traditional network mediums:  Fiber Optic, Copper, and Coaxial Cable.

Local Metropolitan Arena
(Access - Infrastructure)
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3.0 General Categorization of Broadband Users






Connectivity Speed


Practical Use



Low End Users-  
Up to T-1 (1.5MB) 


Small to mid corporation,












Home office




Mid Range Users-
T-1 to 10MB



Mid to large corporation,




High End Users-
10MB to 1GB



Large corporation to 












enterprise.


St. Joseph County’s estimated user base is comprised of the following:
· > 20 High End Users (Major manufacturers, University/Colleges, Hospitals, Distribution Centers) 

· >100 Mid Range Users (Midsize manufacturers, distribution centers, professional services, schools) 

· >1000 Low end Users

_____________________________________________________________________

T-1 - 1.5 Million Bits per Second of connectivity.  An industry standard for baseline digital connectivity.
1 GB – 1 Billion Bits per Second of connectivity.  An industry standard for high end digital connectivity.
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4.0 Current Broadband Environment(reference schematics 1-5)
 
Included below and in the attached schematics is a brief “inventory” of the readily known entities that, in their own individual manner, contribute the technological elements that form our current broadband network.  Their respective portions of the broadband network as a whole are divided them into two basic categories:

1)  Physical Facilities (Schematic #2)- the actual physical structures or buildings that house the equipment 

that generate the networks, services and/or content.  Central Offices(C.O.), Cable Network 


Operations Center(N.O.C.), Service provider Points of Presence (P.O.P), Telco Hotels, and Data 


Centers.





-  Once incumbent local service provider (ILEC), SBC Ameritech.





-  One competitive local service provider (CLEC), Choice One. 





-  One incumbent cable service provider, AT&T Broadband.





-  Two telco hotels, Union Station and Lone Wolf.





-  One data center, GramTel.

2)  Network Facilities-  the wires/fiber/cable or wireless transmission mediums that connect the physical 


facilities to each other and to the end users.


-
Transcontinental Fiber Vendors (Schematic #1 and Large Map)


-
Local Fiber Vendors (Schematic #3)


- 
Local Wireless Tower Vendors (Schematic #4)


-
City owned Conduit facilities (Schematic #5)
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5.0 Quantification of Assets
There exist inherent advantages and disadvantages for St. Joseph County in the emerging “information economy.”  For the purposes of this business case, we identified a number of broadband assets and compare or contrast them to resources in communities with which we are likely to compete.  

1) We are in a single network access provider environment, limiting our ability to connect end users to 
each other and to their existing or potential service providers. One heavily regulated network access 
company, operating under extreme financial pressure in an unsettled market is currently providing 90%+ our last mile connections to our broadband service providers. This single provider also has strong initiatives to invite competition in its marketplace.
2) One of the largest concentrations of transcontinental fiber infrastructure in the nation passes through St. Joseph County. A lack of “last-mile” options limits our ability to tap this incredible resource.

3) We currently posses superior, service provider neutral physical facilities.

4) We currently posses superior, service provider neutral wireless infrastructure facilities.

5) Because of market timing and our proximity to transcontinental fiber, the shift from “build it and they will come” to “build it by those who are here” is a valid option.

6) There exists a significant opportunity to create municipal revenues and utilize unique capabilities at a time that it is needed.
7) We are in an increasingly attractive “low-profile, low-risk” location in relation to national security and how it is shaping the logistics of the new economy. 
8) We are geographically centrally located.

9) Our potential to engage political resources is in our favor.

10) We have a very cohesive business base that currently operates with many non technological synergies.

11) We are fortunate to have technology driven universities, and corporations within our potential user base.

Other indirect assets include:

1) There is currently available federal funding assistance to develop localized broadband initiatives.

2) There may be available Opportunity Indiana funding assistance to develop local broadband initiatives.
3) There exists the initial necessary continuities and focus amongst the key entities within the community.

4) Current market conditions are oversupplied driving construction costs significantly lower.

5) There exists a national driving force among the future successors of new economy. 
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6.0 Compelling Situation

With the industry, national, and local broadband information identified thus far the focus of this business case focuses on this question:  “Would a coordinated program or effort yield a more economic, efficient, higher-functioning broadband system for this community?”


Potential Benefits of a coordinated effort:



1) Higher Service Capabilities.




2) Access Choices for existing and potential users.




3) Local Control of vital network access facilities




4) Regional and National direct connect capabilities.



5) Potential revenue streams for the municipalities involved.




6) Creates a more cost efficient competitive environment.




7) Survival in the new economy of the 21st century
Most likely outcome of allowing existing conditions to mature without community input:
The existing incumbent local service provider will continue to progress their business model with little direct concern for the opportunities and challenges of St. Joseph County.  Local users will be left to function under their priorities, tariffs, margins, at their pace and under their sole control.
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7.0 Potential Solution
Based on our initial findings through an extensive effort in referencing other like models and prudent network configurations we conceptually propose the following as an initial solution to this business case.   It is composed of three basic segments.  



FUNCTIONAL- Will include the operating conditions needed to incept and conduct business in a 



long term business model.



FINANCIAL- Will include the cost model to generate initial capital and construction expenses.



TECHNICAL- Specific network configurations to accomplish all inclusive service capabilities for 



the long term. (Schematic #6)

7.1 FUNCTIONAL


The creation of a separate operating entity is needed.  Potential options include:
· public utility
· private venture
· joint venture
· broadband cooperative
· not for profit organization as project manager

· quasi- public entity to oversee construction and management of enhanced infrastructure.
  To most effectively and efficiently gather the interests and resources of all potentially involved organizations, our initial findings are a not for profit corporation has many identifiable strengths.  With the combined capital and intellectual resources possessed by the private, public, and municipal participants, this not for profit “metro entity” can incept under ideal conditions to those who create it.  
 Initially the organizations can combine the wants/needs, planned capital expenditures, and pertinent expertise in an equally weighted manner creating a governing board for operations. Continually, entrance and exit is individualistic in nature based on the direction provided by governing board delivering the necessary security and long term integrity of the entity as whole.  This entity can and should also apply for available federal funding to subsidize the needed initial and continual monetary requirements.  This entity can and should also engage in conduit lease agreements with the municipalities to pull fiber for the entity’s purposes in creating a metro network, yet holding the municipalities at distance from the liabilities of network interruptions and outages.  With the formulation of the Metro Entity in this manner, and the execution of the needed operating agreements and funding sources in place, a platform to create a successful broadband network access and infrastructure solution can be created.    
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7.2 FINANCIAL(estimate, rounded to the nearest thousand)



Initial Capital Costs





Fiber Pulling (City conduit, Fed. Conduit @32 miles)
$   848,000





Conduit Construction and Fiber Pulling (@7 miles)

$1,120,000





Fiber Equipment





$   454,000





Wireless Equipment





$   120,000










Sub Total

$2,542,000



Monthly Operating Costs






Conduit Lease 





$15,000





NAP Space Lease





$10,000





Outside Plant Maintenance(by contract)


$10,000





Equipment Maintenance(by contract)



$  5,000






Administration
 




$10,500










Sub Total

$50,500

7.3 TECHNICAL



Hybrid Fiber/Wireless Metro/Regional Area Network (M/RAN) (Schematic #6)

1) Pull 96 pairs of single mode fiber in existing city and federal conduits.
2) Topology creates three Fiber loops through Two Regional/Metro Network Access Points and one Metro Network Access Point

3) Creates three Wireless Access zones through same three Network Access Points

4) Redundant Fiber hardware at Network Access Points create 32 individual broadband subsystems over 2 fibers at 2.4Gbs each.
5) Wireless hardware creates redundant backbone at 100Mbs. 
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8.0 Reference Models
Several communities facing the same pressure to prepare for the future have launched bold initiatives.  Each community engaged in a process similar to St. Joseph County by first examining the available resources, then determining the action plan that best fit their needs.

Europe is far ahead of communities in the United States in this process.  Many communities there have publicly financed construction of Metropolitan Area Networks.  These MAN’s function as a community resource on a cost-recovery basis. 

Cary, North Carolina

This community intends to build a fiber-to-the-curb network along all 450 miles of city streets.  The plan calls for several strands of fiber that can be leased on long-term agreements to private companies to deliver Cable TV, data, internet, and telephone services.   They view having multiple service providers as a way to ensure competition and deliver the highest variety of services at the lowest cost. 

The key advantage is that private providers can introduce new services without the time and huge expense of building a backbone to carry their services.  Revenue from leasing the fiber is expected to repay the Revenue Bonds used to finance the network.  This would allow construction without increasing taxes. 

South Dundas, Ontario

This community in Eastern Ontario built a municipally owned, single mode fiber optic system and makes it available to all who pay commercial taxes on use of the fiber pair serving their business.   City officials consider it simply another utility, but have aggressively marketed it as an economic development incentive.  Since lighting the fiber over one year ago the community claims 75 new jobs as a direct result of having bandwidth available.  In the next two years, they project 150 new jobs.  

Economic development officials claim they have noted a significant increase in business and industrial site selection inquiries.

LaGrange, Georgia

 A rural city of 26,000 people 60 miles southwest of Atlanta, LaGrange created a blue-ribbon commission of local leaders in the early 1990s to study the city’s communications infrastructure. Acting on the commission’s recommendations, the city persuaded BellSouth to implement digital switching through a remote connection to the Columbus 5ESS switch. The city then established a relationship with ITC Holding Company and began the deployment of dark fiber for broadband services.   The cities initial 4 mile fiber network has expanded to 57 miles now serving more than 40 large commercial, industrial and institutional customers. 

Pasadena, California
City municipalities pulled fiber in their electrical conduit under their own cognizance to meet the needs of the future.  Sold 80% of the facilities within year one to the local cable provider to recoup 100% of the $1.8 million build out.  Have sold 2 and 4 strand subsystems to local universities and large tech based businesses. 
Milwaukee, Wisconsin

City municipality ran, lit, and operates fiber network over 96 square miles of existing ductwork to displace current broadband vendors and upgrade network capabilities.  The network connects 50 city facilities and is targeted next for economic development.  
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9.0 Conclusions

If coordination is the desired path then there is much to be accomplished.  This business case provided the very preliminary components of what needs to transpire if and when this effort is enacted upon. Comparative to other communities through out the nation and based on our local observations, there seems to be ample interest, relative advantages, and needed resources to pursue.  Joint participation and strategic planning amongst interested entities is the first step to solidifying a true course of action. An in depth expansion/elaboration of business this business case will provide more accurate wants/needs information, as well as potential provider based business models.  Exposure, locally, regionally, nationally is needed to drive interest and intent.  There is a common cause in each community included in this research of the business case to be perceived as a broadband community whether or not a coordinated program is implemented.  Lastly, if federal monies are desired as desired resource, the time frame for process and approval would indicate that requisition can never be too early.
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Glossary of Terms and Acronyms 
ILEC- Incumbent Local Exchange Company.  SBC/Ameritech
CLEC- Competitive Local Exchange Company.  Choice One
Carrier Hotel-  A physical building that affords telecommunication based companies a controlled space for their hardware.
DLEC-  Data Local Exchange Company.  Transedge, US Signal, Choice One
ISP-  Internet Service Provider.  
NAP-  Network Access Point.  A network distribution center.
POP-  Point of Presence. A network distribution center.
NOC-  Network Operations Center.  A network distribution center.
CO- Central Office.  Where the local phone company create their services including but not limited to dial tone.
DSL- Digital Subscriber line.  A network access type using digital technology currently over copper wire.
ISDN- Integrated Switched Digital Network.  A network access type using digital technology over all available 
network mediums.
T-1- T-1.5MBs.  Standard unit to digital access operating at speeds of 1.5million bytes per second.
DS3- a standard package of 28 T-1s operating at 45 million bytes per second.
SONET- Synchronous Optical Network.  Standard access type for high speed optical transmissions operating at various speeds.
GIGABIT Ethernet- Standard network access type for direct network access.
Unlicensed Wireless-  Wireless technologies including radios and other hardware operating in various speeds in the 
frequency arena that does not require a federal license for operation.
Licensed Wireless- Wireless technologies including radios and other hardware operating in various speeds in the 
frequency arena that does require a federal license for operation.
Bandwidth Equivalencies

	Pipe
	Speed
	Number of DSOs
	Equivalent to
	European equivalent

	DSO
	64 Kbps
	1
	DSO
	64 kbps

	DS1
	1.544 Mbps
	24
	24 DSO
	none (E1=2.048, 32 DSOs)

	DS3
	44.736 Mbps
	672
	28 DS1
	E3

	OC3
	155.52 Mbps
	2,016
	3 DS3
	STM1

	OC12
	622.08 Mbps
	8,064
	4 OC3
	STM-4

	OC48
	2.488 Gbps
	32,256
	4 OC12
	STM-16

	OC192
	9.953 Gbps
	129,024
	4 OC48
	STM-64

	OC768
	39.813 Gbps
	516,096
	4 OC192
	



Dial up typically equals between 9600 bps and 50 kbs of information transferred per second
Kbps = kilobits per second (1,000 bits of information transferred per second)
Mbps = megabits per second (1,000,000 bits of information transferred per second)
Gbps = gigabits per second (1,000,000,000 bits of information transferred per second)
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