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EXECUTIVE SUMMARY

D2OSNY 2Nt gf Syide onAfES POOR ® oApfetidix A 2eliblative | Ol X
Chargepage?1l, for the full text of the bill.

TheMinnesota Ultra Highg&ed Broadband Task Fonezommends that the Governor consider
the followingactions b help Minnesota achieve ubiquitous broadband service:

1. Identify the level of service

One or two sentences introducing/supporting this point

2. Policies and actions necessary to achieve ubiquitous broadband

One or two sentences introducing/supporting thisnpoi

3. Opportunities for public and private sectors to cooperate to achite=goalof
ubiquitous broadband

One or two sentences introducing/supporting this point

4. Evaluation of strategies, financirfinancial incentives used in ath states/countries to
support broadband development

One or two sentences introducing/supporting this point

5. Evaluate and recommemaf security, vulnerability, and redundancy actions necessary to
ensure reliability

One or two sentences introducing/supporting this point

6. Cost Eemate

One or two sentencestroducing/supportinghis point.

7. Economic Development Opportunities

One or two sentences introducing/supporting this point

8. Evaluation of how broadband access can benefit organizations and institutions

One or two sentences naiducing/supporting this point
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GUIDING PRINCIPLES

This body of work, along with the recommendations presented in this documeptesents the core
consensus held by all Task Force members. Arriving at such a consensus is never easy, as the
compositon of the Task Force itself was designed to ensure representation from a wide variety of public
and private organizations and constituenciéfowever, thesgrinciplesrepresent theagreed upon

values of the Task Force itself.

The essencef the Internetis collaborationThe main tenets of Internet development lnde building
and sustaining amteroperable, scalable network that supports a variety of applications and devices. As
we look forward to a ubiquitous broadband environment, these basic philussystill hold true.

The guiding principles of the Task Force are listed below, and discussed in detail in the paragraphs that
follow.

e Provide Wbiquitousservice e Focus on increasing demahbyg educating

e Bringservice to the unsrved and empowering consumers

e Be echnology neutral e Educae those inrural, unservedand

e Define a minimum broadband speed underservecareas and digitally

e One size does not fit all disadvantagegbopulations

o Offertiered service levels e Look forward, be proactive

e Serve the phlic good e Be Sustainable

e Advocatefor cooperation between players e Supporteconomic @velopment

e Foster @rtnerships between the public and e Supporthome-based lisinesses
private sectos e Provide highguality, reliable boadband

services

PROVIDE BIQUITOUSERVICE

alAyySazidl OFyy2i FFF2NR (2 0S GnktSpbéf lwyf R KEWNEZG €S &g
Force members believe that in the 21st century access-gpééd Internet connections is a

must for all Minnesad communities and resident3oday, economic development

opportunities, educational opportunities, access to public servicesqarality-of-life amenities

are increasingly being accessed through thesgpleied Internet connections. Accordingly, we

believe thatavailabilityof service across all of Minnesota is a must. At the same time, the Task

Force recognizes the outstanding tkdhat telecommunications providers across the state have

already accomplished in pursuit of this goal. All of the information and data presented to the

Task Force through national and state sources, as well as the recensatgierted broadband
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mappirg project suggests that Minnesota is well ahead of many other states and well positioned
to make ubiquity a reality.

Highspeed broad band access should be available to all Minnesotansiaptiiee of work, in

their schools, librariesand hospitalsandat their primary residences. Geographic location

should not be a barrier to bandwidth availability, speed of transmission or quality of service.
Viewing broadband access as an essential service will improve the quality of life for Minnesotans
and the bsinesses that choose to locate here. Hépleed broadband facilities will provide

access to essential information and services offered online, to healthcare providers in distant
locations, to online educational opportunities, to informational and ententaént materials

and resources, and to connections to businesses, custqraedssuppliers around the world.

Not providing broadband access will put Minnesota at a distinct disadvantage as people choose
other locations to raise their families or retire abdsinesses choosgher locations in which to
locate and operate.

The goal of the Ultra High Speed Broadband Initiative for Minnesota must be to ensure that ALL
Minnesotanshave readyand affordable acceds qualitybroadband intheir homes at speeds

and capacity necessary for the delivery of basic services such as edupegiarch and
development health, business and commerce, governmesgorts entertairment etc.

Broadband needs to be recognized as a common good that is available to all usedteregof

their income levels or geographic locations (i.e. metro vs. rural). The minimum acceptable
standards for speed and capacity must be able to accommodate the phenomenal growth in the
internet traffic in the coming years.

BRINGSERVICE TO THE BRSED

In addition to guaranteeing broadband access throughout the state, it is necessary to ensure
that access be affordable to everyone. A tiered level of service would offer varying intervals of
bandwidth to meet various business and consumer needssiies toconsumersn areas

where broadband is more expensive would ensure that broadband cacdessedcross the

state. Access for those unable to afford even a nominal cost, including hardware, software,
broadband access and training, must be pded for by public agencies.

BE ECHNOLOGY NEUTRAL

We acknowledge that one size does not fit all with regard to broadband delivery. A mix of wired

and wireless services will probably be required to reach remote andlknsity locations.

Indeed, experienein many places indicates that perhaps we should focus on mobile broadband

as a gateway technology for underserved citizatsough our own research, as well as through

provided testimony, it is quite evident that Minnesotans receive and will continuedeive

their broadband services through a variety of delivery technologies, both wired and wireless.

l'YR gKAES YIye KIFI@S d4dz33Sa0SR (GKLNRARPYSHIKISYKY 2 2
others, the Task Force believes that identifying specific delteetynologies in public policy is

7/21/2009 8:04 AM 9 DRAFT




undesirable. Such recognition may stifle competition and innovation among providers, both
public and private. Equally important, is the belief of the Task Force that the role of government
is to remain technology neutradllowing innovation, investment and consumer choice to

dictate how Minnesota residents, businesses and communities access broadband services.

DEFINE A MINIMUM BROBAND SPEED

Any goal for a baskevel standard of broadband service in Minnessiteuldbe based on a basic
level of functionality agilable to every personinthdate.¢ KS G 81 TFT2NDSQa NBO2YY
are presented ithe Recommendation section of this report.

ONE SIZE DOES NOTALL

The Task Force recognizes that Minnesota businesses,moeets and residents utilize their
broadband connections to meet a variety of needs; each requiring a different optimal
connection speed. These needs can range from delivering a simple emaigaiess

transmitting large and complex architectural bluejts, to downloading higllefinition video

files. Further, we believe that our collective needs will simultaneously both broaden and require
increasingly high connection speeds as new and augmented applications continue to emerge
and Minnesotans continueotembrace this delivery and service mode. As a result, the Task
Force believes that while ubiquity is a must, we aleed torecognize that the definition of an
optimal connection speed is based functionality. We believe that while there may be some
value in advocating for a policy that defines a statewide minimum connection speed, a policy
that identifies a uniform connection speed across Minnesota is not in the best interest of the
state.

OFFERIERED SERVICE LEVELS

In addition to guaranteeing broadind access throughout the state, it is necessary to ensure
that access be affordable to everyone. A tiered level of service would offer varying intervals of
bandwidth to meet various business and consumer needs. Subsidiessamersn areas

where broalband is more expensive would ensure that broadband caadoessedcross the

state. Access for those unable to afford even a nominal cost, including hardware, software,
broadband access and training, must be provided for by public agencies.

SERVE THE BUC GOOD

Regulation that limits investment in delivering broadband through new technologies in unserved
communities should be avoided. Both large national companies as well as smaller startups (Wi
Max) should be welcomed to bring service to our commaaiti
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ADVOCATEORCOOPERATION BETWEHERNRYERS

In order to accomplish the goal of ultra higheed broadband deployment throughout the state

of Minnesota, both private providers and state government are going to have to approach the
project with a true pirit of cooperation. The role of the state governmersthould be that of
administrator, educatarand regulator The state could demonstrate an immediate interest by
facilitating the collection of data necessary to providing accurate detail of broadiemites
already in place. The private sector could indicate their interest in cooperation by providing the
data sought.

We should encourage anyone who wants to build bheadbandinfrastructureto do so

including government, privatelgwnedbusinessesand publicly traded entities. Much like the
highways that allow anyone with a valid license to navigate them, our networks should allow for
competition.

FOSTERARTNERSHIBETWEEN THE PUBLNDARIVATE SECBOR

The state should minimize its impact on rketr competition It shoulduse legislation to address
impediments to availability of access. Through building code modification, tax incentives,
standards for broadband access and interoperability requirements, the state can provide
leadership to the indstry in the inital deployment of the network The state should continue

its regulatory role with appropriate oversight of the public and private industry providers. The
state can also assume a leadership role in providing grants anddstnoans tohose providers
building initial connections in unserved/underserved, hagist service areas of the state. Both
the state and the providers can work together to stimulate demand for the services through
education and training of the general populace dytromoting economic developmeriat

will be fostered by ubiquitous broadband.

When it comes to deliveringroadbandservices ammpetition is goodecause iwill help keep
prices down, innovation up, and customer service at its depublic funds are sedto fund the
delivery of ultra higkspeed broadbandhe network should require competition. Although we
are not certain how competition should be allowed on each netwanly entity that builds a
voice, data, or video network whiave competitiorbecause the Internet allows consumers and
businesses to purchase services from anyone in the world. We should avoid monopolies and
dualopolies and allow choices of service for those purchasing pradfetshould also require
that all providers, public or prate, clearly define what their fair use policies are. We should
discourage caps based on the amount of usage from each connection.
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FOCUS ON INCREASDEMANDBY EDUCATING AND EMPERING
CONSUMERS

All of the information and data reviewed by the Taskde continues to reinforce the reality
that identified hequities in broadband adoptiomaccessibilityand availability across Minnesota
are a function of demographic, soed@onomic and geographic factordf we address the
infrastructure issues alonave may meet the desired goal of ubiquity in availability, but it will
not yield the desired results of widespread adoption and use. Only by simultaneously
addressing the issues associated with both supply and demand will we move Minnesota
forward.

EDUCAETHOSE IRURAL, UNSERVEANDUNDERSERVERAIREASAND
DIGITALLY DISADVAGEDPOPULATIONS

Without broadband, people are further isolated from the new model of economic and civic
participation thusdiminishing antipoverty efforts. Economic dists in Minnesota

communities-lack of jobs, inadequate education, poor healthgaretflow of local talent, ete:

is exacerbated by the inability to communicate. Broadband is no longer a luxury but a vital
AaSNIAOS ySOSaal NE (2 ¥ dzcfad, etahomyi duliufeldhdis&ietk.y G K S
As the nation moves forward in new ways with advanced digital communications, broadband

access becomagitical

LOOK FORWARD, BE RRDIVE

<to be filled in>

BE SUSTAINABLE

<to be filled in>

SUPPORECONOMIC EVELOPM¥ET

Highspeed broadband affords significant opportunities to encourage economic developfent
region well served with highpeed connectivity encourages business growth for companies of
all sizesThe availability of higkpeed broadband also provides imeentive for small businesses
(including homebased businessgso locate and operate in wedlerved areas, whicteduces
expenses related to travel and traffic congestion.
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Regulation that limits investment in delivering broadband through new technolagiesserved
communities should be avoided. Both large national companies as well as smaller startups (Wi
Max) should be welcomed to bring service to our communities.

Absenteeownership of broadband infrastructure and service has failed to deliver wavbigh
speed broadband networks. Ndacal corporations have sometimes failed to invest in
infrastructure because some areas will not offer the level of return available from wealthier,
more densely populated markets. Minnesota broadband policies shariddtize local

ownership in our communities, thus encouraging self reliance and investment in place. Local
ownership would address problems ignored by absertegers such as lack of broadband

access, slow speeds, limited (if any) provider choice, agteggtion of demand. Communities
should be empowered and ultimately held responsible for ensuring they have the networks they
need to succeed.

SUPPORHOMEBASED BSINESSES

<to be filled in>

PROVIDE HIGERUALITY, RELIABLEAGBADBAND SERVICES

<to be filled n>
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BROADBAND IS THE RMATION FOR A 21CENTURY ECONOMY

What is Broadband?

In general, the term broadband refers to a network connection with high bandwidth. DSL and cable
modems are examples of broadband communication. Hjgged Internet conneadins that allow for
transfers of information at rates far faster than those of diplmodems also constitute broadband.

Primary Broadband Technologies in Use in Minnesota

Broadband is a fairly new technology. For the most part, broadband networks hale@fmm two
existing networks: cable and telephone. Only in the last few years have new networks been deployed
that are specifically built for the purpose and use of broadbafatious types of broadband are outlined
below:

Cable: While the coaxial or dde plant was originallgngineered and designedifthe transmission of
video toresidential subscribers, there is a large available spatintraditional coaxial and hybrid fiber
coaxial cable plant to suppobroadband requirementdn addition, newercompressiortechnologies
such as MPE@ have made it possible to fit a 2@bps video stream into 8r 9 Mbps. Changes and
upgradedo the underlying cable protml, DOCSIS, which can incresigeeds up to 150 Mbps and
beyond, have provided additionbhndwidth. Providers are tranoning to a protocol that wilincrease
their ability to povide more symmetrical upstreaand downstream speeds,ka&y component as user
generatedcontent increases.

DSL: DSL uses existingléphone copper pairs, and, witbSlcoding techniques, gas additional
bandwidth beyondhe traditional 64 kbpsine rate. There have been maagvances in DSL technology,
same currently capable gfroviding service up to 25 bps and potentially more. WhileSL speeds are
very sensitre todistanca the further fromthe source, the lower théandwidtht companies can
extendtheir range by adding fiber to the copper network.

Fiber-to-the-home (FTTH): FTTHs an example of a technology designed specifically to deliver a-triple
play service packagwhich includes Internet, video, and voice servi€ETHas been in development

and deployment for close to 20 years. However, only in the last five yeaiSTHasleployment made
significant gains. Because it is a new architecture and requires newrwcticn, it is a fairly higicost
network to deploy. The higher cost is outweighed by the weglableand flexible nature of the fiber

cable. Fiber optics provide the highest possible data rates of all the broadband technologies and with
upgraded electonics can support services at or beyond 1 Ghps. A lower cost variation deploys fiber
cable to nodes placed in neighborhoods, and then utilizes existing infrastructure from the nodes to the
home.

Satellite: Satellite broadband is provided to the customea géosynchronous satelliteagllite
broadband grounebasedinfrastructure includesemote equipment consisting ofsamall antenna and
indoor unit. Gagways connect the satelliteetwork to the terrestrial network. Except for gateway
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locations,satellitebroadband is independent of terrestrial infrastructuisech as conduits and towers.
Satellite broadbangrovides ubiquitous coverage throughout the WitStatesand is available to
anyone wih a clear view of the southersky. There are some challengesstmsumers in using satellite
services, such as delay for centaervices/applications (e.g9ice and video conferencing).

Wireless: Wireless broadand technologies include the 3&d 4G wireless/cellularetworks and the
newer WiFi/Wi-Max technologis. Bothservices can provide freedom tsers, as they are mobile.
Mobile devices hAve become moréeature-rich and capable, Elwing users to access the Wehake
and receive telephonealls, and share content. Thesehnologies are also capal®élongreach (up to
70 km forwWi-Max) and high data ratgd00 Mbps). Challenges inclutiterference and a decrease in
bandwidth over distanceBecausehe networks are shared, osideration needs to be made the load
sharing versus qua&i of experience fortie users.

Of course, these technolagg are always improving. DSkoday capable of providingervice up to 25
Mbps, and evemnore in exceptional cirgustances. Cable can provide 18bps with current
technolagy, and will be able to providaore in thefuture. Recenly launched and nexjeneration
satellites will offer significantlyigher capacity and performancaA.satellite system planned to ezt
service next yeais designed to provid&0-30 Mbps aggregate bandwidtthough latency issues will
cortinue to limit the usability ofatellite for certain broadbahapplications. Wireless speedd! largely
be constrained by spectrum availabilityb&titechnologies hold practicallynlimited capabilities.
However to realize these speeds,| af these tetinologies requiresignificant infrastructure
investments.

Broadband Adoption: How Does Minnesota Compare?

Broadband adoption rates have increased quickly throughout the United Stietdsine of 2000, only

2.5 percent of Americans subscribed to broadbabhtiome. By March 2007, 47 percent of Americans
had subscribed to broadband at home&his represented an elevenld increase in the number of U.S.
homes with higkspeed lines, defined by the FCC as providing over 200 kbps in at least one direction,
growing from 5.17 million to 58.24 million linefuring the same period, satellite and wireless
broadband grew by 5,998 perceiespite these dramatic increases, the United States has lost
considerable ground in comparison to other countriés.2001, thecountry was ranked 4th in the

world, accordig to statistics from the Orgaration for Economic Development (OECB$. of June

2007, however, 14 of the 30 member nations had higher levels of adoption rates than did the United
States.

graphic
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Examining Dispaties in Broadband Adoption

Broadband adoption is predicated on basic availability. For examplepyeayear increases in rural

adoption rates nationally are similar to those in urban and suburban areas, but total penetration rates
are significantly lowr. According to the 2007 Pew Internet and American Life report, only 31 percent of
rural households subscribed to broadband at home, while 52 percent of urban and 49 percent of
suburban households had adopted broadband. Yet, research shows that ifobidwexcteristics were

equal across both rural and urban areas (e.g., income, education), then the rate of broadband use would
be equal.This underscores the notion that broadband is less available in rural areas and that this
contributes to lower levels dfroadband adoption in these communities.

Computer ownership, the perceived value of broadband, and the price of broadband also hinder
broadband adoption. Studies have documented a strong relationship between computer ownership and
Internet access. In 20Q8r example, 58 percent of households in the United States owned a computer
and had Internet access (either broadband or-dig). Only 8 percent of those who owned a computer

did not subscribe to either dialp or broadbandLike broadband adoption mogenerally, computer
ownership variesvidely among income brackets.

ResidentialBroadband Prices iMinnesota

<Get from providers>

Actual Broadband Usage in Minnesota

I O2yadzYSNRa oNRI RolYyR SELISNASYOS A& médiihIMményf £ & ol
ONRBIFROFYR AYTNI &i thitzS, intaNg thaffid iNdgregaield at daBoRspoints,

depending on technology, such that multiple users typically share a connection at some point in their

Internet session For example, one versiarf FTTH has 32 users sharing a single 1.2 Gbps data stream.
However, broadband rate measurements (both at the national and state level) have focused on
YSUg2NJIAYy3 a0l LI oAfAleZed gAGK OSYR2NE NBLR2NIAYy3 2
data. Therefore, the physical capability of the network may not adequately indicate the actual

bandwidth experienced by the consumer. Moreover, not all consumers purchase broadband with the

highest speed available. Similarly, while a service may offer ugpedific megabit per second, a

customer may not routinely experience that speed. The actual performance changes as a function of the
number of simultaneous users and the peak hours of usage.

Simple Web interfaces allow broadband users, using tools praigi¢hird-party companies, to
measure their own experienced networking speedsxpand on this

Graphic
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Broadband Availability and Speed Maps

<fill in>

Graphic

Ambitious Goals are Required to Create WWbiClass Broadband Networks

<Note: Put the followingext in the report cover letter?>

Boadband can provide powerful educational, economic, health, governance, and public safety

benefits to the Minnesotans who use it. There are a number of factors that guide whether a person,
family, or business adopts bmdband. First, they must have access to it. That is, a broadband provider
must offer reliable service at that address. The service must also be available at speeds that allow
people to use current applications and to support innovation in services anatafghs. The subscriber
must believe that the broadband access is valuable in and of itself and that the price is affordable given
the available benefits, including relevant content. Even with these factors in place, Minnesotans must
have the means to owar lease a computer (or other access device) and the knowledge to effectively
use the computer and navigate the Internet. All these elements, inextricably bound to each other, are
necessary in order for the benefits of broadband to come to fruition. €temmendations that follow

in this report suggest actions to immediately expand broadband in unserved and underserved areas of
the state; innovate new applications; increase awareness about broadband; and ensure that
Minnesotans have the resources andIskib take advantage of broadband. The difficulty in gathering

the data necessary to determine broadband availability has historically led most analysts to use
broadband adoption as a proxy for availability, since one is impossible without the otherCThddf
example, measures availability by determining if there are broadband subscribers in various zip codes.
Many believe that this methodology masks some broadband unavailability, given the significant
geographic reach of many zip codes, and consequéim FCC has begun a proceeding to assess the
appropriateness of this dateollection method.

Achieving the benefits that broadband will produce requires Minnesota to adopt aggressive goals. To
that end, the Minnesota Ultra HigBpeed Broadband task far¢ias outline eight recommendations,
which tie in to the eight recommendations in the legislative charge (refépjoendix A: Legislative
Charge page82). While each recommendation is itself an aatithe following pages contain detailed
descriptions and multiple specific actions that will enable each element of the plan to be implemented
and accomplished.
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This chapteattemptsto answer the question "Where have we bé&trwhen it comes to broadband in

the state of Minnesota. Quoting the words of George Santayana, who wrote "Those who cannot
remember the past are condemned to repeat it" we believe that it's very important to understand the
technology and initiatives thdtave preceded our work as a Task Force. Minnesota was once at the
center of the computer industry. Control Dapery, Univac Honeywell and others had their
headquarters in the state and formed the core of a vibrant technology community that was edgntu
eclipsed by the arrival of evamaller computersiad the arrival of the Internet.fie state was an early
leader in developing Interndbased applications such as Gopher #melPOR3 email protocol.
Understanding this technical and business histoayrmelp frame the discussion as we look forward to
the future of the state in the (now) worldwide information society. We have also collected a number of
reports produced by predecessorsttus task force. The question "Wt should we do about broadband

in Minnesota?" has been asked and answered a number of times before and we have tried to
summarize all of those reports in this chapter. Again, the results are mixed. The state was early into the
discussion (the first major broadband report was issued eyMinnesota Citizens Leagirel1989), but
subsequent policyactions and results do not appear to have fzatdajor impact. Several themes are
repeated in nost of the reports we reviewed:

¢ Planning- Address the lack of a widecceped broadband plan.

e Colbhboration-- Reduce the silo mentaly and behavior of stakeholders.

e Leadership- Qupport leaders in the community, legislatyr@nd administration to advance the
work.

Conditions today are not materially different from when these reports were writteninténd this
history to enableghe Task Forctn address these issues in a way that does not consign this report to the
same dusty shelvess previougeports. This chapter has been organized itite followingfive sections:

e State Miestones

e Technology @talysts

¢ National Drivers

¢ In-Sate Broadband Initiatives

¢ Municipal Broadband Initiatives

Each section will chronologically document events that have taken place at the state and national levels.
These events were k&n into consideration bthe Task Force the preparation of this report.
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State Milestones

1988 MRNetformed as an academic/commercial collaborative statewide service. MRN
was originally formed in 1988 as an unincorporated association during the early
NSFNet days; however, Minnesota wasidctive in that most state and regional
networks were based at major universities. Here, though the UM was a key
participant, the organization was a collaboration of higher eucation (UM, MSUS, .
ten private colleges) and major technology businesses @iy, Control Data,
Honeywell, Unisys, and others). This made it much easier for statewide networkil
involving a variety of organizations (i.e., higher ed, K12, city/county/state
I2PSNYYSyitar odzaraySaasSar AYyRSLISYyRSyi
nonprofit gave it easier entry to partner with the UM and MSUS to create a joint s
network. It gave businesses a legal vehicle to obtain Internet access because MF
was not a part of a higher education institution, as in other states. When the
commaecial Internet began growing in 1993 and 1994, MRNet was able to
accommodate it without difficulty.

First Internet servicdo the state via a 56K poifib-point line to the NSFNet
backbone hub at the University of lllinois Urba@hampaign.

1989 FirstNSF fundindor higher education connectivity. Many higher education
institutions got connectivity early, funded from grants from NSF, with MRNet as tl
sponsoring organization. Nearly $1 million in Federal funds was brought into the
over the 19891994 period to build Internet infrastructure and access in metro and
rural areas. This included funds to connect ten private colleges; funds for MRNet
expand staff and outstate hubs in St Cloud, Rochester, and Moorhead; funds for
multi-state Rural D@fication project, which enabled additional outstate dialup hub
in Northfield, Two Harbors/Silver Bay, Grand Marais, Detroit Lakes, International
Lake City and Faribault in 1994.

1990 Roles of the University and MSUBd their networks. MRNet vgaable to build up a
statwide network connecting many outstate educational organizations because o
combined infrastructure of UM lines to UMD and Rochester and MSUS lines to
Mankato, St Cloud, Moorhead, and Bemidji. Primary beneficiaries were the stat
universities and private colleges. A few outstate ISPs also hooked in at the remo
sites.

1991 MRNet connection to the Internet backbone upgradéd a T1 connection to the
NSFNet Backbone hub at University of Illinois UrbB@hampaign.

1992 Laurched joint MRNET/UofM connectioto CICNet Chicago via multl 19921995.
1993 The first statewide dialup servigdnforMNSs (Internet for Minnesota Schools) was

deployed. This provided a single dialup account for each school building in the st
The poject was a partnership among MRNet, TIES, and the Minnesota Departme
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Education, with $400,000/year funding from the Legislature, their first Internet
funding initiative. This dialup system was distinctive in that it was a comprehensi\
project provding access, wellritten instructional documentation, and training for
people in each school building to use the service. This was nationally unique.

1994 Arrival of independent ISPdn 1994, the first independent ISPs popped into
existence,usingthe 2 ¢ O2alG | YR dzoAljdza G 2dza LINB:
infrastructure provided a core around which many independent ISPs were able tc
quickly form across the state with a neutral core operator to give them national
access. This lowered the experfer many areas around the state since it was
SELSyar@dsS (G2 oNAy3I GKS ylFraAaz2ylrt OF NN

Independent Telco entry into rural Internetin 1994 and 1995, MEANS Telcom anc
membership of independent phone companies indha statewide Internet initiative
that consisted of a MEANSilt frame relay network. This provided a wide area of
access in the northern and western rural areas of the state to the vast majority of
small towns.

1995 Launched joint MRNet/UofM conneatin to MCI Chicago via 45Mb DS3 1995.

Growth of the commercial InternetThe transition from R&D to commercial use (N
NAP/RA/VBNS solicitation, et al). The NSFNet research and education backbone
finally shut down in April of 1995. All the regionatworks had switched to a handfu
of national commercial backbones which peered with each other at specific
interchange sites for interconnectivity. Commercial access exploded in119®sland
many of the regional networks formed commercial operations.

1996 Independent ISPs (Visi and gofast.net) add AdiRNet DS3 connection® national
backbone networks.

1997 gofast.net (local ISP) and Continental Cablevision (Roseville) collabanatirst
Internet access delivered over cable in the state. Thisanagorid network in which
downstream access was delivered over cable and upstream was delivered over |

gofast.net (local ISP) delivers first wireless Internet access. This was a hybrid ne
in which downstream access was delivered over microwavthe ITFS band) from a
antenna on the IDS building and upstream was delivered over ISDN.

1998  MNETinitiatedp Ly GKS tF3dS Wopnaz GKS adl as
backbone to provide access to remote agency offices and city/coungrigaents.
MNET rapidly extended access to the public sector all over the state.

Local ISPs Visi and gofast.net deliver first DSL Internet actésiag rawcopper pairs
from the telco, gofast.net delivered 5 mBit/second symmetrical DSL in downtown
Paul for $40/month.
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Technology Catalysts

1990

1993

IBM introduced the RS/6000 Ab&sed workstation in 1990che RS/600Wvas a Unibbased
system designed for business departmental use. What this system did was to legitimiz
Unix workstation in business enmenments, since it came from IBM, the trusted name in
business computing. Businesses starting buying them and giving them to their IT
departments to figure them out. It was perceived they would have a significant role in t
businesses data processingirag. The IT staff went looking for Unix information and fou
that it was all on the Internet, whitwas based on Unix. Soon, businesses like IDS, and
non-technology companiefieganconnecting to the Internet in significant numbers
increasing its pwth

The Gopher protocol and original Gopher viewer application were first developed at the
' VAGSNRAGE 2F aAyySazidl Ay GKS SINIieé wm

to enable the simple sharing of documents with people who coultbbated in institutions

on opposite sides of the country or even the world, and to have those documents orga
so that similar / related pages would be easily accessible. The value of the Gopher sys
was enhanced by the development of two systems kn@s Veronica and Jughead which
allowed a user to search across resources stored in Gopher file hierarchies on a globa

First release of the Mosaic browser for the World Wide Web protocol

US West launches a statewide frame relay sendibés eventually was priced on a distanc
insensitive uniform basis statewide. This enabled many outstate organizations to be
connected to the MRNet outstate hubs in Moorhead, St Cloud, Duluth, Rochester at pr
comparable to those in the Twin Cities. Mamrganizations took advantage of this and
awbSi Fft2yS3s 4 2yS LRAYyGEI NBLINBaSydaSR
capacity

National Drivers

1986

1993

NSFNET went online in 1986 and connected the supercomputer centers at 56,000 bits [
secandt the speed of a typical computer modem today. In a short time, the network bece
congested and, by 1988, its links were upgraded to 1.5 megabits per second. A variety ¢
regional research and education networks, supported in part by NSF, were contethed

b{Cb9¢ o6l 0102ySs (KdzA SEGSYRAY3I GKS Lyi

NSF begins transition to commercial providers. Commercial firms noted the popularity ai
effectiveness of the growing Internet and built their own networks. ptwiferation of
private suppliers led to an NSF solicitation in 1993 that outlined a new Internet architectt
that largely remains in place today. From that solicitation, NSF awarded contracts in 199
three network access points, to provide conneas between commercial networks, and oni
routing arbiter, to ensure an orderly exchange of traffic across the Internet. In addition, N
signed a cooperative agreement to establish the rgaieration veryhigh-performance
Backbone Network Service. A mgminent milestone was the decommissioning of the
NSFNET backbone in April 1995. In the years following NSFNET, NSF helped navigate
to a selfgoverning and commercially viable Internet during a period of remarkable growtt
The most visible, and ost contentious, component of the Internet transition was the
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1996

1999

2003

registration of domain names. Domain name registration associates a husadable
character string (such as "nsf.gov") with Internet Protocol (IP) addresses, which compute
to locate one aother

Telecommunications Act of 1996 opens up the landscape for the growth of CLECs and
competitive providers

Major telco and cable entry into Internet service (AT&T, Sprint, MCI, Baby Bells, Cox, Til
Warner et al)

FCC ruling exempij the Telcos from the requirement to share broadband network eleme

Instate Broadband Initiatives

1989

1990

Citizen's League Report: "Wiring Minnesota: New State Goals for Telecommunications
www.urbanuserscom/clreport.pdf for the report

The report recognized the importance of being able to access and share information to
economic development, education, healthcare, and government. The report encouraged
state to set a goal for adopting an advanckedhadband network throughout the state by
2005, set up a joint legislative commission to coordinate activities within state governme
and instruct executive branch agencies on how to achieve state telecommunications goe
The report also set goals fdne Public Utilities Commission to evaulate proposals from
telephone companies on upgrades to their networks, to allow companies to earn higher |
of return on investments that carry more risk, adopt new depreciation standards to majol
equipment items tanatch up with technological lives and to set standards for switching
equipment and other facilities to stimulate investment

The Minnesota Telefutures Study Grodgstablished by the Public Utilities Commission
(PUC)www.urbanusers.com/Reports/MTSG%20Final%20Report. pdf

www.urbanusers.com/reports/19May1994PUC%200rder%200n%20M TS G¥20rt. pdf
for the PUC order that resulted from that report

The Study Group reported back to the PUC on November 19, 1993 with short term,
intermediate and long term recommendations. The PUC adopted the short term
recommendations of eliminating twparty service, to submit a plan to offer full digital
switching and full digital interoffice facilities by 1/1/98, to provide all customers with
touchtone with no separate charge, to require all providers to offer first generation custol
calling services, and move up the deadline by which interLATA equal access must be
offered. Intermediate goals adopted included requiring ubiquitous SS7 trunk signalling fc
set up and to file plans for SS7 deployment or request an extension. The PUC also direc
telephone companies to provide their customers with information on ISDN features and
availability. With regard to the long term issues, the PUC determined that ISDN deploym
and the wireless communications infrastructure development and deployment sheuileift
to market demand. With regard to broadband deployment, the PUC declined to make a
determination on any of the scenarios presented by the Study Group (build it and they w
come, market demand/deployment or industry/public joint action. Insteagl BUC solicited
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comments on how it could establish a tracking mechanism for broadband to track the
advancement of the infrastruction. However, the PUC never acted to implement a trackir
mechanism, probably because it had no regulatory oversight over ity broadband
infrastructure providers

1993 The Learning Network of Minnesota (LNM) was established in 1993 by the Minnesota
Legislature to provide a statewide, higheed telecommunications highway designed to
enable higher education institutions frovide courses through distance learning

LNM, TAG, TARP, and RIvT\A&v.urbanusers.com/reports/HistoryOfK12.pdffor a brief
history

1995 In, the LNM was expanded to establish linksdareect K12 public schools and public librarie
with the existing higher education network. Using hgpieed telecommunications lines, the
LNM collaboration provides access and delivery of information resources to students an
public library customerssudtha Y w LY GdSNySaG | O00SaaT w 54
learners through the use of interactive television (ITV) andony S € SI Ny Ay 3
transport system for the state to send and receive data electronically frdra chools and
publich 6 NI NAS&A> FYRT w ! 00Saa G2 ay[LbyYz i

the expansion of the higher education telecommunications network to include linksfa28K
schools and public libraries was supported by initial appropriations totaling $1iién in
noncompetitive telecommunications access grants for FY-F98B97 biennium. These

F LILINBLINR F GA2ya 6SNB AYyGSYRSR (2 oNARy3 i
district or regional public library system. The school districts atdiglibraries were then
expected to provide the local area networks needed to link individual buildings and conn
the Learning Network of Minnesota

The resulting Telecommunications Access Grant (TAG) progranifosthools and public
libraries ncluded a requirement that school districts and public libraries apply in groups o
least ten school districts in order to be eligible to receive funding. In order to provide for
improved coordination of funding distribution, delivery of services, atmwhemies of scale
available through cooperative purchasing, school districts and public libraries voluntarily
organized themselves into eight telecommunications access clusters or regions, through
the state

The TAG program was continued with fundampropriated for the FY1998BY1999 biennium.
In FY2000, the Legislature declined to continue funding the ongoing costs of
telecommunications access for schools through the TAG program. A limited amount of T
funding was provided in FY2000 to purchase pongint for sites that had not previously
connected to the Learning Network of Minnesota, but no further funding for recurring
telecommunications access costs was provided for schools. Public Libraries were provid
with ongoing telecommunications fundingrbugh the newly established Regional Library
Telecommunications Aid (RLTA) program

Shared Vision for Minnesota.
www.urbanusers.com/reports/RuralTelecommTFReport1998e8part%204.pdfor the
report
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1999

2000

2001

a report of outcomes from the "Telecommunications for Rural Minnesota" was released i
the conference held in St. Cloud in June of that year. The participants represented busin
communities, education, healthcare, ngmofits and telecommunications providers. They
identified the following problems: a lack of focused, informed leadership; access to
telecommunications resources; and lack of knowledge and understanding about
telecommunications, information resources anctimplications in our lives. They went on t
identify the following solutions: gaining knowledge and understanding to make informed
decisions at all levels; leadership to champion the vision; and access should be universe
affordable to all communitieand citizens

This was a time when there were still a few parts of the state that had trouble faxing
documents as well as no access to a local number for Interenet connections. About 75%
state had dial up Internet connection availability. Thetiggzants determined that regulatory
barriers and market based resource provision created inequities, particularly in areas of
state where telecommunications could do the most to improve healthcare, education anc
commerce opportunities

The Ventua Administration issues its Telecommunications Strategic Plan.
www. utilityregulation.com/content/reports/MNSstrateqgicplan.pdf for the report

This plan was compiled by fostate agencies: Minnesota Planning, the Department of
Commerce, the Department of Administration and the Department of Trade and Economnr
Development. The work team provided a comprehensive set of maps updating informatit
the status of the infrastructte in Minnesota. The plan also included a complete overhaul
all telecommunications and cable television statutes. While it generated much debate, o
three legislative sessions (2000, 2001 and 2002) the proposal was to contentious to gen
support

Regional Library Telecommunications Aid (RLTA) program launched. Funding for this pr
was also provided in FY2001, which included a base amount andtimmancrease for the
purchase and installation of equipment for upgrading lines. FundingY@002 was for the
base amount to cover telecommunications line lease and maintenance only

The Legislature provides funding for school district and public library telecommunication:
access through separate funding streams

For school districtfunding was appropriated for ongoing telecommunications access anc
maintenance through a $5 adjusted marginal cost per pupil (AMCPU) increase in operat
capital revenue, and a supplemental entitlement program known as Telecommunication:
Access Revenuedyram (TARP). Any district whose ongoing telecommunications costs
associated with line leases, interactive television, Internet access, and ongoing wide are
network maintenance exceeded the additional $5 per AMCPU in operating capital reven
could submitprojected costs to CFL for up to on 1.544 Mbs data or video link per elemen
middle, and secondary school. School districts could also claim costs associated with
cooperative agreements relating to delivery of telecommunications access. The $5 per
AMQPU in operating capital revenue and the supplemental TARP program were also pro
to school districts in FY2002
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2003

Center for Rural Policy and Development launches their Annual Telecommunications St
www.mnsu.edu/ruralmn/research.phpfor copies of their reports

Since 2001, the Center has conducted an annual survey of Greater Minnesota to look at
adoption of computer and Internet technology. Beginning in 2005, the survey was expan
to indude the seven county Twin Cities metropolitan area. The reports can be found at tt
Center's website at www.ruralmn.org. Some broad statements that can be made from th
survey results include: if you don't have a computer, you likely won't be connectéeé to
Internet as computers are the primary method of connecting today; if you didn't have a
computer in 2008 you likely won't have one in 2009; and the gap in Internet connection
between rural Minnesota and the Twin Cities metropolitan area exists baushrinking.
(There will continue to be a gap because the rural homes are less likely to have a
computer/Internet connection due to a higher percentage of the population age 65 and ¢
fewer school age children, a lower income level, and availabillyazdband service.) The
survey also found that early on, those with broadband and those withugialonnections
used the Internet for similar purposes. However, that has changed. Today, subscribers v
broadband connection are much more likely to windem home, download music and video:
look for employment online, take an online class or earn income in some way other than
through regular employment

Blandin Foundatiohttp://broadband.blandinfaindation.orglaunches their web site
¢tKS . fFYRAY C2dzyRFGA2YyQa . NRIFRoOFYR LYACD
that the rapid deployment and accelerated use of broadband would provide a valuable b
to economic vitality across rural Mingeta. To date, the results are as follows:
e Supported ongoing policy discussion and relationship building at the Strategy Bo
level, including the adoption of a Broadband Vision with supporting Principles
e Approved 39 communitgdriven broadband market delgment and implementation
grants in 33 communities that positively impacted broadband adoption
e Aninitial $352,500 investment by Blandin Foundation has leveraged an additionz
grant from the state of Minnesota for $250,000 plus at least $627,300 in nmatchi
funds from the communities for total new investment in broadband capacity of ov
$1,229,800
e Built community leadership capacity through conferences, videoconferences and
webinars, web resources and onsite technical assistance
e Stimulated, through grantaking, investments in FTTP networks and telehealth an
distance education broadbarsiased applications

Municipal Broadband Initiatives

2004

2007

Eagan Technology Task Force completes their initial report
www.ci.eagan.mn.us/upload/images/webmaster/report. pdf

The Broadband Adviso§ommitteeReport on the Future of Broadband in Saint Raul
www.stpaul.gov/DocumentVig.aspx?DID=3821
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WHERE WE ARE TODAY

In February of this year, Connected Nation presented Wwabed maps of broadband availability in
alAyySazidl GKFd RAaLI I & OoONRIROFIYR &ASNBAOS Ay | asSt
work is schedled to be final this summer. As a result of this work, Minnesota has taken an important

first-step in identifying unserved households. The Broadband Task Force and the State of Minnesota

should build on this foundation and support a second phase of magppiat further refines the data

compiled by Connected Nation. A complete understanding of the availability or lack of availability of
broadband in specific areas of our state is essential to an informed discussion of broadband policy in
Minnesota and arefficient utilization of public dollars to support broadband deployment and

promotion

Unserved areas shown & defined
Underserved areas shown & defined

The mapping project indicates approximately 92% of the Minnelsoteseholds haveroadband access
available. This broadband access is through a variety of technologies: fiber, coax, hybrid, copper, DSL,
cable modems, wireless, etc.. The primary focuthefTask Forcehould be on the 8% of the unserved
households and the secondary focus should béherhouseholds who have broadband available but

have not subscribed.

How We Got to Where We Are Today

Minnesota's current leadership position with respect to broadband deployment and availability has
resulted from adherence to the following principles:

<Comment from Swansonl disagree that we are the leader in broadband in Minnesota and the
premises below that use the connected nation data as the argument. The most current data is subject
to interpretation with data that seems to be questionable. | respectfully disagree with the findings
below because they operate on the premise that what | am hearing from my neighbors, constituents,

friends, and family is inaccurate. Maybe the people |
clue and the speeds they need are not a necessity, but they seem to believe that the internet is
critical to their day to day operations and the speec

<end Swanson comment>

DEMAND SHOULD DRINEESTMENT

As the Connected Natigrinventory mapping for Minnesota shows, market forces have worked well in
developing Minnesota's broadband infrastructure. However, there is little macro level research
regarding levels of demand for broadband service in Minnesota. To the extent eahpiridence
pertaining to demand exists, the data indicates there is not yet sufficient demand to suppor mass
market deployment of broadband speeds over 50 Mbps. The only conclusion that can be fairly drawn
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given the data available to the Task Forcé& ivhere adequate demand exists for broadband services,
the private sector has delivered. The Task Force defines "adequate demand" to mean markets in which
broadband service suppliers are providing services and earning a reasonable return on investment f
doing so. The Connected Nations map and inventory has shown that in certain discrete areas, the cost
of providing service is too high, and/or the demand for service too small, to justify construction of
facilities to serve those customers. In theseas, the market has behaved rationally. It is in these
"unserved" areas where government intervention or assistance can help

The lack of demand for broadband service is usually not caused by a lack of availability. A paper by the
Technology Policy Ingtite (TPI) cites a 2007 study by Parks Associates finding that 29% of U.S.
households are not planning to subscribe to a broadband service. Of those not planning to subscribe to
broadband, only 3% said it was because Internet was not available to theven Sercent (7%) of those

not planning to subscribe cited affordability as the reason. Fourteen percent (14%) of those not
planning to subscribe said they could not afford a computer. Hory percent (44%) said they did not

want to have anything toawith the Internet. TPI concludes that from a policy perspective, spending a
lot of public money on infrastructure will not affect household penetrations rates. Instead, policy
makers should consider targeting subsidies at-loeome consumers who wouklibscribe if they could

afford the service. Programs designed to provide computers teinoame populations through public
libraries or "community technology centers" also make sense. ***Make sure footnotes get added

el S. Walsten, "Understanding
International Broadband Comparisons,” at p. 12 (Technology Policy Institute May 2008)(herein "TPI
Report"). Id. Id. at 12 (Figure Sd. Id. Id. at 13

CONSUMER CHOICE

Most residential and business consumers have several different choices among broadband providers in
Minnesota. According to the FCC, there are 98 broadband service providers in Minnesota, many of
them acting in comptition with each other. The market share between DSL, cable, and other
broadband platforms is fairly evenly split according to the FCC. The degree of choice available in the
business market is probably much greater than it is in the residential mafiket.task force has

collected very little data on the Minnesota broadband business market

ACKNOWLEDGING THRRICE IS A FUNOQNIOF COST

Intermodal competition is resulting in price competition as well. Despite this good news, more
competitors in the markewill not always result in lower prices for consumers. One fundamental
economic concept that policy makers tend to ignore is that price is a function of economic cost. The
cable and telecommunications industry has invested billions of dollars in pldreguipment over the

past ten years in order to provide broadband services. Ruitdequirements at the local franchise

level have required cable operators to offer service to everyone in the cable operator's franchised area.
Cable operators will ngirovide service at a price that falls below the economic cost of providing the
service
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WHERE COMPETITORE& ARDAY
Surrounding states

b2yS 2F aAyySaz2ilQa o02NRSNAy3 aidlisSa o0b2NIK 5120
published reports from groupash as ours, but there are numerous other states that have done so and

6S KIS NBOASHSR GKSY it gAGK |y SesS (2 FTAYyRAyYS3
benefit. Many states in the 25 we reviewed recommend mapping and inventory of infrastus

their first step. Minnesota is one of a few states that have accomplished that task and are ready to
moveforward. Althought is of interest to know what other states may be doing, our primary focus and
interest is what is best for the state bMinnesota.

According toWorld Speedtetsnet the following diagrams shothie top ten cities in regards to download
speeds irMinnesota,North DakotaSouth Dakota, lowa, and Wisconsin

<The Task Force needs to determine whether to keep or remove the
www.speedtest.neinformation>
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Leaders in the USThe Task Force needs to determivigat specific U.S. leaders
examplesshould be included

According to World Speedteset the following diagrams shothie top states in regards to download
speeds in U.S.
World Speedtest.net Results

T
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Akamai Technologieslst Quarter 200 - The State of the Internet

48 1 Washil.'lgton 0.62
o — —
inois d
o ‘\7 4 Massachusetts 0.54
5 Missouri 0.53
6 New Jersey 0.51
=2 7 Maryland 0.48
10 8 Rhode Island 0.47
9 Utah 0.46
10 Colorado 0.43

According to Akamai TechnologiéisJooking at the ten states with the highest levels of high broadband
connectivity, we findhat the distribution of connection speeds above 5 Mbps generally follows a similar
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pattern. Unsurprisingly, the majority of the high broadband connections measure betw&enbps,
with the next largest grouping between 1% Mbps.

1 Delaware 62% 49% 71.2% 2.7% 1.4% 1.9%
2 New Hampshire 59% 48% 6.9% 1.5% 0.8% 1.5%
3 New York 49% 39% 6.8% 1.2% 0.5% 0.9%
4 Nevada 45% 31% 9.6% 2.4% 0.9% 1.1%
5 Vermont 44% 35% 6.3% 1.6% 0.5% 0.6%
6 Rhode Island 42% 36% 2.9% 0.9% 0.5% 1.5%
7 Connecticut 42% 33% 6.7% 1.4% 0.4% 0.3%
8 District of Columbia 41% 29% 6.8% 2.0% 0.9% 1.7%
9 Oklahoma 40% 28% 7.9% 1.6% 0.5% 1.3%
10 Maine 38% 33% 2.6% 0.9% 0.5% 1.5%
72
| /8 4
1 Utah 4.5%
2 lowa 2.8%
3 West Virginia 22% o« 5
4 Indiana 22% ‘\‘“9
5 Delaware 1.9% [ \ 3
6 North Carolina 1.9% 6
7 North Dakota 1.9% 10
8 Wisconsin 1.8% 1
9 District of Columbia 1.7%
10 California 1.6%

Lafayette, Louisiana

In 2009 started providing retail telecommunication services to residential and smaller business
customers, at 20% less than the standard competitor. But the vision is to provide much more
than basic TV and phone services. The city provides triple play for $85. For $138 you get 250
channels (including HD) and 30MB up and down Internet. Customers can build their own
bundle. E.g., unlimited long distance for $31. Five cents a minute to reach much of the world.
They also provide 100Mbps for peer-to-peer within their network for free.

We are not sure if the cost of long distance is relevant to this report since it does not involve
broadband. We are not sure, since this is new (2009), whether this business plan is sustainable
or involves any subsidies from government.

Since triple-play convergence packages are a big part of most broadband offerings, long-
distance is relevant.

UTOPIA
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15Mbps/15Mbps plan at $40/mo or 50Mbps/50Mbps for $55/mo from either MSTAR or XMission
over UTOPIA infrastructure.

Loma Linda, CA

* 5 Mbps - $29.95 per Month

* 10 Mbps - $49.95 per Month

* 15 Mbps - $99.95 per Month

Seattle, WA (Highlands Fiber Network)

Tech Gury 20Mbps/20Mbps

$94.90 per month for download speeds up to 20Mbps and upload speeds up to 20Mbps.

<Al f we ariestgomunng ctiop all case studi€epthanblysis,dcd | i st t
cherry pick recent | aunches with n» verifiable ex

More information is necessary to make a determination of sustainability, profitability, and use as
a role model. Government should only be providing broadband services as a last resort when
the private sector can not or will not implement. Government usually bases its decisions on
politics rather than business cases. This comment applies to all the above examples.

The work of Comcast and the cable industry together with Verizon and the telephone industry
should be highlighted in this section.

Leaders worldwide<The Task Force needs to determine what specific worldwide
leader examples should be inded >

Sme of Minnesota's broadband achievements over the past ten (10) years include the Connected
Nation preliminary report that concludes 92% of Minnesota households have access to broadband.
Connected Nation expects their final report to show that Bf¥linnesota households have access to
broadband services. Applying this data to the Organization for EconoraipeZation and

Development (OECD) broadband report, which ranks countries' broadband penetration each year,
Minnesota not only leads the cotmy with respect to broadband penetration, it leads the world.
Additionally, the average download speed in Minnesota is 6.5 Mbps, higher than any other state studied
by Connected Nation. Minnesota has several broadband providers providing services thatefad the
national average for download speeds and 55% of adult Americans have broadband access at home.
According to Crandall & Jackson's estimates back in 2001, the U.S. is well on track to add $500 billion in
added productivity to the American econgrby 2025. Broadband connections in U.S. are growing at a
rate of 17% per year and broadband prices are declining. There are no less than eight (8) different
modes of broadband technology identified in the FCC's Fifth Report. Where cable operators &oe able
provide cable television service, higheed data service is available to 96% of those customers. In
Minnesota, where cable operators are able to provide cable television serviceségll data service is
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available to 94% of those customers. Whezkephone companies offer telephone service, DSL service is
available to 82% of those customers. In Minnesota, where telephone companies offer telephone

service, DSL is available to 85% of those customers. Comcast is offering 50 x 5 Mbps service to
customes in Minneapolis/St. Paul. DOCSIS 3.0 is already being tested in labs to provide download
speeds of up to 320 Mbps. Just 9 years ago, Minnesota policy makers were calling for "speed standards"
of 256 Kbps. Each month cable operators deliver over 41&yas of voice, video and data content

into each subscriber's home. Also, WIMAX services are coming. In May 2008, six (6) of the largest
telecommunications/IT companies in the country announced a joint venture, called Clearwire. "The
partnership of sucfiundamentally different companies underscores the convergence of Internet,
entertainment and telecommunications services. The wireless network of the future is expected to be

fast enough rivaling speeds that cable customers have in their homes tetagllow delivery not just

of text and simple Web pages, but of video and advertising." Wireless technologies could be the key to
serving the unserved. The national market for higeed lines (as defined by the FCC) is competitively

split between cable 81%), DSL (27.3%), and other technologies (36.2%). The U.S. is ranked 4th in the
World Economic Forum's Networked Readiness Index, a much broader picture (compared to OECD
rankings) of how countries leverage investment in information, communicationsgeghdology

infrastructure taking into account both economic and demographic factors. There are 98 providers of
high-speed data service in Minnesota. ***Need to make sure these footnotes get added back in*** J.
Horrigan, "Home Broadband Adoption 2008," Reternet & American Life Project (July 2008)(herein

the "Pew Internet Study, ati. R. Crandall and C. Jackson, The $500 Billion Opportunity: The Potential
Economic Benefit of Widespread Diffusion of Broadband Internet Access, p. 4, Figure 2 (Criterion
Eonomics, LLC July 2001). Pew Internet Study, ati. Id. atii. Inre Inquiry Concerning the Deployment of
Advanced Telecommunications Capability to All Americans in a Reasonable and Timely Fashion, and
Possible Steps to Accelerate Such Deployment Pursoi&ection 706 of the Telecommunications Act

of 1996, GN Docket No. €15, pp. 513 (2008)(herein "Fifth Report"). Hig@peed Services for Internet
Access: Status as of June 30, 2007, Industry Analysis and Technology Division, p. 3 (March 2008)(herein "
FCC 2008 Broadband Status Report"). Id. Id. Id. See DOCSIS 3.0 Cable's Game Changer? p. 2 (Wachovia
Equity Research)(herein "Wachovia Research). D. Diers, "Cable TV Report: DOCSIS 3.0," Presentation
to Minnesota Broadband Task Force (December 188R0M. Richtel, "Technology Group Plans

Wireless Offering," New York Times (May 7, 2008). FCC 2008 Broadband Status Report, Chart 3. World
Economic Forum, "The Global Technology Report 2008," at p. 4 (2008). FCC 2008 Broadband

Status Report, TabI8.

DEMOGRAPHICS

¢ Rural/Metro population
e Per capita income
¢ Household income

Mapping projec 6 S Kl @Sy Qi aSSy (GKS FAylLt @SNERA2Y &Sio 2
imperfect product for a number of reasogdudget, confidentiality of date, mabdological
assumptions. Areas served by DSL were assumed to have service to the end of the exchange, even
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though they really only extend 15000 feet from the switch. So the DSL portions of the map hawe built
inaccuracies. Similarly, if any persomiocounty had broadband access, the whole county was counted
as having accessagain, a distortion that needs to be corrected in subsequent efforts.

Granularityg Firstgeneration maps from Connected Nations are at the County level. We feel that the
nextgeneration of these maps should be at the censast level at a minimum and preferably at the
Zip+4 level.

Underserved; we struggle with what this means. Is an area that only has 768k mobile really to be
considered as having broadband? Especiallydivaad sufficient to run a business?

Disagree;Gibbs LG A& | LINRoOofSY (KIdG GKS YI LA R2y Qi NBTFf SC
addressed in subsequent mapping projects. Similarly, we need to seedi@se perhaps based on
community-based polling/mapping efforts.

Demographicg

<NOTE T@ask forceq Insert the maps that Bob Issacson developed, based on overlaying CN maps on
existing State demographic and economic development data.

Banddepth ¢ is there any data about how extensivéligh-speed applications are understood and
used? This would be a huge help in making policy.

<NOTETOtask force-- Insert Center for Rural Policy data about utilization in this segtion
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WHERE WE WANT TO BECOMMENDATIONS)

The recommendations on thellowing pages reflect the convictions of the Minnesota Ultra F8gleed
Broadband Task Force. They are detailed explanations of the eight recommendations introduced briefly
in the Executive Summaryull text of the legislative charge is located\jppendix A: Legislative Charge
page82.

Recommendaibn 1:ldentify the level of service

Broadband is critical infrastructure for Minnesota's 21st century advancement in education, health,
public safey, research & innovation, economic digdication, and public serviceBroadband service
offerings should be fast enough to support all availapplicationghat improve access to information,
communication, social interaction, education, healthcanesibess commerce, and entertainmemo
that end,the Task Forceecommends that Minnesota establigtminimum threshold of servicir all of
Minnesota.

By 2015 Minnesota citizensvill use broadband to access:
e Government services
e Education
e Telemediaie
e Business
e Security
¢ Interactive video
¢ Machineto-machine applications

As we work to achieve ubiquitous broadband, we need to also adopt and maintain a fdne#idg
vision that will position the state for global competitiveness.

To provide referene for the speeds that will be recommended later in this section téfste below
shows the required upstream and downstream speed rarigevarious applications.

Upload & Download Applications Uses in Minnesota
Speed Range

e e-mail
500 kbps i 1 mbps Voice over IP Streaming Music (caching) e Basic Internet use,
SMS Low Quality Video (highly e Netmotion clients for general
Basic E-mail compressed) mobile laptop use
Web Browsing (simple sites) e Satellite Connections at
Command Vehicle
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Web Browsing (complex sites)
E-mail (larger size attachments)
Remote Surveillance

Telecommuting (converged
services)

File Sharing (large)

IPTV-SD (multiple channels)
Switched Digital Video

Video on Demand SD
Broadcast SD Video

Video Streaming (2-3 channels)

Telemedicine

Educational Services
Broadcast Video SD and some
HD

IPTV-HD

Gaming (complex)

IPTV-SD (1-3 channels)
File Sharing (small/medium)
Telecommuting (ordinary)
Digital broadcast video (1
channel)

Streaming Music

HD Video Downloading

Low Definition Telepresence
Gaming

Medical File Sharing (basic)
Remote Diagnosis (basic)
Remote Education

Building Control and
Management

Telecommuting (high quality
video)

High Quality Telepresence

HD Surveillance
Smart/Intelligent Building Control

e Cisco VPN for remote
connections

e Clay County network connection
in 2008 - 3 T1s (4.5Mbps)

e Minnesota Library Information
Network (MnLINK)

100 Mbps Service Capacity (Note:
the list implies simultaneous use)
e  Three channels of HDTV
(181 20 MB/channel)
or
(2-4 MB/channel ) Qwe s t
technical people state
that HDTV can be
provided for 2-4 MG per
channel. One possible
reason for the difference
in estimates involves the
compressed v.
uncompressed issue.
Uncompressed HD
requires more bandwidth,
but most video currently
available utilizes
compression
technologies, which are
rapidly improving to
provide even better video
while utilizing less
bandwidth.
Need to determine which to
use
e Voice telephone (multiple
lines)
e Radio, music, video
downloads
Web surfing
Outgoing data i business
servers, video streaming,
video conferencing
(Source: Broadband & Communities
presentation from Andrew Michael
Cohill, Ph.D. i Pres. Design Nine,
Inc. i Feb. 19, 2009)
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e Ciscods Teleprescs
15 MB symmetrical

(Source: The Extaflood presentation

from Bret Swanson, Center for

Global Innovation i Oct. 24, 2008)

The Cisco Telepresence System

500 website Q & A indicates that

bandwi dth requir

depend upon the resolution (720p

or 1080p) being used. Generally,

between 2 and 3 Mbps per

screen is used. o

e Wireless Access points

e LOGIS Link to Cities Police,
Utility Billing, Financial
Connections via Citrix Farms,
Internet Connection

e Mn/DOT Cadastral Data Sharing
Pilot Project that Clay County is
a part of

e Virtual Radiologic ~ 400 GB of

HD Telemedicine

Multiple Educational Services
Broadcast Video Full HD

Full IPTV Channel Support

State
e  Current Clay County network
connection
Research Applications Telemedicine remote Internet 2

Telepresence using
uncompressed high definition
video streams

Live event digital cinema
streaming

Video on Demand HD
Gaming (immersion)
Remote Server Services for
Telecommuting

visualization and virtual reality
Movement of terabyte datasets
Remote supercomputing

data crosses
network in 24 hours.

e All Local Application on City

network

Vit

e LOGIS Fiber connections to the

Big Science and energy received 70

i 80 million to build a 100 Gig
network

Internet2 i future capacity i 407 100

Gbps

The task forceecommends that any goal for a basevel standard of broadband service in Minnesota
be based on a basic level of functionalityaéable to every person in theate. We recommend the

following minimum speeds:

e 10-20 mbps(download)
e 5-10 mbps(upload)
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The Task Force determined that a symmetrical service option (i.e., equal upload and download speed)
should be available to consumers who require it, especiallyldmainessesSymmetrical service will

not, however, banandatedfor all consumersSome consumensaywell prefer service offerings that
provide slower upload speadh order to deliver faster download spegdr a lower price.

Upload vs Download Speed

Download Movie
Web Browsing
Email - reading

Social networking

c

.O

g E-Health

'_é Telework/Telepresence ¥ Upload

< Desktop sharing & Download

Self publishing
Web site hosting
Off site backup

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Proportion of bandwidth that is upstream

Our aspiration speed goal should be focused on achievement of leadinglnahgband speeds that

are necessary today and tomorrow for the Internet based applications being utilized by our citizenry
whether they are at home or work to drive more innovation, efficiency, effectiveness, and satisfaction
into their daily lives.We ae not seeking a leading speed position for the sake speed, but to ensure our
global competitiveness through access to broadband based Internet applications in the areas of
education, health care, commerce, economic development, and government services.
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The Minnesota Ultra HigBpeed Broadband Task Force recommends year 2015 aspiration goals of:

Minnesota will be in the Top 5 states of the United States for broadband penetra(subscription
rate or take rate) as described by our ranking in Akamédiff@ogiescThe State of the InterneReport
a Ay y S aadking i1 of2009 is#24 in theU.S, growing to 0.35 unique IPs per capita.

State Unique IP’s
Per Capita

9 Utah
10 Colorado

Figure 9: Internet Penetration in the United States

Minnesota will be in the Top 5 states of the United States for overall broadband speed
(download/upload) as desitred by our ranking idkamai TechnologiesThe State of the Internet
Report. Our current ranking i®12009according to Akamai Technologis23.

Akamai Technologies: High Broadband Connectivity, Fastest U.S. States.

% above Q108-Q408 YoY
5 Mbps Change Change
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<Additional statistics that the Task Force can determine if they want to use>

Akamai Technologies: High Broadband Connectivity, Distribution of Speeds.

Size: 393 KB
.. |Dimension: 2550 x 1650 pixels 15-20

5 Mbps Mbps Mbps Mbps

% Above
25 Mbps

Akamai Technologies: Broadband Connectivity, Fast U.S. States

% above Q109-Q408 YoY
2 Mbps Change Change
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% below Q109-Q4 08 YoY
256 Kbps Change Change

l OO2NRAY3I (2 {LISSR alldidSNE aAiyySazialQa 52¢yft2FIR a

Number of Median Download Median Upload Download Speed
Tests Speed (kbps) Speed (kbps) Ranking

Rhode Island 665 6,769 1,624 1
Delaware 361 6,685 1,483 2
New Jersey 3,805 5,825 1,419 3
Virginia 8,004 5,033 837 4
Massachusetts 3,821 4,564 1,354 5
X

Minnesota 2,650 1,566 512 44

Speed Matters has an interactive map to viéhe average download speed for MN, County, and Zip
Code- http://www.speedmatters.org/content/states/category/minnesota/.

Minnesota will be in the Top 10 of the World forrbadband penetration(subscription rate or take
rate) as described by our ranking according to the Organization for Econor@ipeZation and
Development (OECD). The United States is ranked 15th.

http://www.oecd.org/document/54/0,3343,en 2649 34225 38690102 1 1 1 1,00.html
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OECD broadband penetration and GDP per capita
EBroadband penetration, December 2003
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Strategy Analytics: Global Household Broadband Penetration Rankings (2@@&xegy Analytics
estimates that the US will fall to 28place worldwide this year.

Rank Country HH Pel Rank  Country  HH Pel
1 South Korea 95% 30 Portugal 40%
2 Singapore 88% 31 Greece 39%
3 Netherlands 85% 32 Turkey 37%
4 Denmark 82% 33 Hungary 34%
5 Taiwan 81% 34 Slovakia 33%
6 Hong Kong 81% 35 Poland 32%
7 Israel 77% 36 Argentina 31%
8 Switzerland 76% 37 Romania 31%
9 Canada 76% 38 Latvia 30%
10 Norway 75% 39 Czech Republ 28%
11 Australia 72% 40 Mexico 28%
12 Finland 69% 41 Chile 27%
13 France 68% 42 Croatia 23%
14 United Kingdom 67% 43 China 21%
15 United Arab Emirates 65% 44 Malaysia 21%
16 Japan 64% 45 Venezuela 17%
17 Sweden 63% 46 Brazil 17%
18 Estonia 62% 47 Russia 14%
19 Belgium 62% 48 Bulgaria 13%
20 United States of Americ 60% 49 Peru 11%
21 Slovenia 58% 50 Saudi Arabia 7%
22 Germany 58% 51 Thailand 7%
23 Ireland 58% 52 Vietnam 7%
24 Spain 57% 53  Philippines 5%
25 New Zealand 57% 54 Albania 5%
26 Lithuania 51% 55 Ukraine 4%
27 Italy 51% 56 Egypt 3%
28 Austria 50% 57 India 2%
29 Portugal 40% 58 Indonesia 1%
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According ¢ Strategy Analytics here are the top 20 countries and their respective household broadband
percentages:

1. South Korea (95%) 11. Australia (72%)

2. Singapore (88%) 12. Finland (69%)

3. Netherlands (85%) 13. France (68%)

4. Denmark (82%) 14. United Kingdom (67%)

5. Taiwan (8%) 15. United Arab Emirates (65%)
6. Hong Kong (81%) 16. Japan (64%)

7. lIsrael (77%) 17. Sweden (63%)

8. Switzerland (76%) 18. Estonia (62%)

9. Canada (76%) 19. Belgium (62%)

10. Norway (75%) 20. USA (60%)

Akamai Technologies: Global Broadband Penetration. The United States

Type: JPG File
0 |size: 353 KB roadband

Dimension: 2550 x 1650 pixelsf =~ < ©

- Global 0.02

26 United States 0.24

Akamai Technologies: Narrow Broadband Speed: Slowest Countries.

Country % below Q109-Q4 08 YoY
256 Kbps Change Change

- Global 4.7% -5.3% -39%
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Minnesota will be in the Top 10 of the World for overall broadband speed (download/upload) as

described by our ranking in Akamai TechnologieJ he State of the InternéRepat. The United States
current ranking is 12.

Akamai Technologies: High Broadband Connectivity, Fastest Countries

Country % above Q109-Q4 08 YoY

5 Mbps Change Change
- Global 20% +5.0% +29%

12 United States 26% 2.9% 31%
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Akamai Technologies: Average Internet Connection Speed by Country. The U.S. ranking is 18

Country Q109 Mbps Q109-Q408 YoY

Change Change
- Global 17 +11% +29%

PRI

Akamai Technologies: High Broadband Connectivity, Distribution of Speeds. The U.S. ranking is 12.
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Akamai Technologies: Countries with Highest Percentage of Connections over 25 Mbps

Country

% above Q109-Q4 08 YoY
Change Change
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World Speedtest.net Resuk$ittp://www.speedtest.net/global.php
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