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INTRODUCTION

This is the second year in which the Advanced Engineering Taskforce has operated.
Since last year, a number of new members have been appointed, primarily from the con-
stituencies that were lightly represented in the initial group. Libraries, museums, and
municipalities now have better representation. This has increased the interest from
organizations that provide information services as well as the organizations receiving
information. One of the first tasks was to catalog the benefits in which each type of client
was most interested. The results of this discussion are presented later in this report.

Significant progress has been made on the recommendations from the 2001 report, and
in general, the AET members concur with the priority ordering of the items identified in
the report. Of special note, is the progress on procurement, network capacity, and
Internet egress. ICN clients are well served in both reliability and performance of the net-
work, with performance in particular being well above the usual levels of the commercial
providers.

Progress in procurement has made it possible to obtain a better selection of products, to
obtain them faster, and to initiate what will be favorable relationships with key providers.

This has been true of both networking hardware and to a lesser degree with circuits. The
AET encourages more progress on the circuit acquisition process.

The one recommendation identified as extremely important and on which there has been
embarrassingly little progress has been in the use of state controlled and other directly
acquired dark fiber. This is essential if the ICN is to be able to achieve the needed capac-
ity within the funds likely to be available. It is essential that the ICN have direct control of
dark fiber and that the ICN set the specifications for implementation. The failure to use
state-controlled fiber to implement the I-Wire project further demonstrates the need to
remove control of this valuable asset from unnecessary bureaucratic processes.

Staff Comments: The ICN has released an RFP for procurement of dark fiber. The
vendor conference was held on June 26, 2002 with the bids due on August 6, 2002.
The RFP was issued by the ICN with grading and management being a joint
ICN/CMS project. The ICN agrees that this project has taken too long and is moving
forward as quickly as possible. The ICN is also initiating a dark fiber equipment RFP
that will be released this summer. The ICN also released and awarded a circuit RFP
that provides circuits in Collinsville where additional bandwidth was not available
through the current CMS contract. For additional information please reference the
June 12, 2002 Policy Committee Agenda, Item 5, Dark Fiber Partnership on the ICN
web site (www.illinois.net/calendar/policy.htm).

The ICN got a unique opportunity to demonstrate the competence and commitment of its
technical and business staff when a significant provider of Internet services to education



Introduction - Revised Recommendations from the 2002 Report

withdrew from offering services near Chicago. Over a very short period, ICN moved hun-
dreds of clients from Avenew to the ICN network with minimal disruption of service.

In general, the AET feels that the network and the organization are maturing very well,
thus providing the opportunity to focus on the future rather than on addressing major cur-
rent problems. The future depends as much on increasing client knowledge of how to use
the network as well as on the technical implementation. It is very important that either the
ICN organization or its educational management sponsors begin to provide much more
extensive training to educators about the educational advantages facilitated by the ICN.
Teachers, librarians, and local technical staff need much more training and an opportunity
to talk with experienced peers if lllinois is to gain the maximum benefit from this invest-
ment. It is essential that the ICN establish an effective user organization to provide guid-
ance on issues and policies.

One area of broad interest to clients is security and network management of local net-
works. Sponsoring tutorials and other information sharing should be a priority for either
the staff or the user groups.

During the course of this year, there have been increasing concerns about the financial
support that has made the ICN so effective, and allowed the management to concentrate
on building the network and connecting constituents. Cost recovery has gone from a
long-term issue to one that has become a major part of the financial model within the
next two years. Any such transition needs to be orderly and allow time for client organiza-
tions to adjust, as well as allowing the ICN management to gain more control over its
costs. The current financial climate has also accelerated the need to complete cleaning
up the procurement and dark fiber issues, as this represents the primary means of con-
trolling future costs without sharply curtailing services.

Many of the issues the AET addressed this year were a mix of technical and policy mat-
ters. As a user group becomes more active, certain issues will fall more clearly on one
agenda or the other.
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Several of last year's recommendations have been slightly revised in this year's delibera-
tions.



Protocol Upgrades - Measurement

PROTOCOL UPGRADES

In the 2001 report, there was significant discussion about the need to improve the flexibil-
ity of the ICN by introducing multicast, mirroring and caching, and taking the initial steps
towards the types of priority schemes that allow bandwidth to be assigned to the most
critical applications. The AET concluded at that time that priority schemes could be
improved sufficiently without the move to a major new generation of TCP/IP protocols
known as version 6. This recommendation has been revised and the ICN should move
fairly aggressively to this new generation, not only on the backbone, but also in the con-
nections to the initial set of users who stand to benefit from the new protocols. This will
be particularly important to ICN constituents who want to take advantage of the new inter-
connection with Internet2 and those who want to guarantee performance levels for critical
applications such as telemedicine using video or remote instrumentation.

The staff has followed through very effectively on last year's recommendation, but new
requirements and opportunities indicate this is the time to move ahead. Significant efforts
in this direction have already begun on the core backbone segments.

Staff Comments: The ICN has done IPv6 testing both on routers and on client soft-
ware. Today the ICN runs the IPv6 TCP/IP stack on some workstations. The ICN
would like to continue testing with IPv6 and when Cisco supports IPv6 on all of the
router models and stability improves, the ICN will move aggressively toward IPv6.
The ICN has most of the backbone multicast enabled and has had some successful
multicast tests in Chicago for the largest convention in the nation, the Radiologists
Association.

There was concern last year that ICN did little to measure and characterize traffic. The
staff has been cautious about collecting and retaining information that violates the intend-
ed privacy of users. The AET concurs that ICN staff should not be recording who looks at
what, either as individuals or in summary for a school. The ICN has been taking seriously
its ability to help protect children through providing filtering. However, the AET still feels it
is necessary to increase the measurement activities in ways that illustrate the value being
received from the state investment. Traffic between lllinois educational institutions, partic-
ularly educational content, represents a significant value to the state. Some of this meas-
urement should be occurring at the level of school districts or colleges, but given the
technical staff available at many of these organizations, it will require that ICN provide
much of the technical means or consultation.

The AET endorses measurement which helps in the planning and engineering of the
network and that which provides evidence of meeting the ICN mission.



Measurement - 2002 Issues and Recommendations - Client Priorities

Staff Comments: The ICN implemented Clairvoyant last year - a monitoring product
that provides bandwidth utilization graphs for the ICN egress and backbone circuits. It
also has a predictive capability that allows the ICN management team to determine
when to upgrade circuits. This feature was limited this year due to the one year lead
time required to get good baseline numbers. Clairvoyant will be exceptionally valuable
this year as the ICN uses it to more accurately forecast needs and growth areas of
the network. The ICN is also using software called Multi Router Traffic Grapher
(MRTG) to measure utilization of public servers such as domain name service (DNS)
servers. This tool provides monitoring of DNS queries in 15-minute intervals and
tracks the amount of memory in use on these servers. This allows the ICN to predict
when upgrades to servers are required. The ICN agrees that knowing the amount of
intranet traffic would be good information, however, this would require substantial
overhead on both the routers and staff time. Using current tools, the ICN can compare
the amount of traffic on backbone links to the traffic on egress links to provide an indi-
cation of the amount of intranet traffic.

1000 ISSUES AND RECOMMENDATIONS
CLIENT PRIORITIES

The AET has spent some time determining what different clients value in the network and
where their priorities lie. These priorities should be verified through user groups, discus-
sions with aggregations of clients, and perhaps through statewide or regional surveys.
What stands out as the first priority is clearly the provision of a highly reliable network
with sufficient capacity to assure good performance to all users. The current assessment
is that this goal is being very well met and that the plans for upgrading the backbone will
continue to ensure meeting this goal, although the ability to continue to do so is depend-
ent on both budget stability and the rapid deployment of dark fiber. The network perform-
ance is presently sufficient to encourage new applications, but the ICN should be pre-
pared for the impact of success in encouraging educational uses.

Different constituent types have somewhat different needs beyond basic connectivity to a
reliable network. For the K-12 community, there is an increasing interest in content servic-
es and informing potential users about the availability of useful materials. Training pro-
grams are one aspect of this, including training about how to find and use the emerging
materials in both traditional and video forms. There is an expectation that video is within
one to two years of being important to the K-12 audience, including both accessing prere-
corded material and using live video for remote teaching and personal conferencing. It is
clear that while the backbone will probably be able to keep up with this load, the connec-
tions to individual school buildings will be a severe problem.



Client Priorities

Staff Comments: ICN staff agrees that video is of increasing importance to K-12 con-
stituents and has implemented video multicast on the network (discussed later in the
response). In addition, the ICN is working toward implementation of central support for
the H.323 protocol for distance learning and meeting services via ICN sponsored
gatekeeper, gateway, and MCU hardware and software. The ICN will continue to work
to lower constituent connectivity costs while increasing bandwidth through the negoti-
ation of special tariffs and by placing the network connection point closer to the con-
stituent through the funding of extended channelized DS3s, distribution POPs, and fis-
cally prudent community networks. Recent results include discounted DS1 and DS3
access agreements with SBC/Ameritech, discounted DS3 and OCn access agree-
ments with AT&T Broadband Network Systems, the continued sponsorship of extend-
ed aggregation points and community networks, and negotiation with Charter Cable
for discounted 10Mbps aggregation circuits and multi-megabit constituent access cir-
cuits in some of the least served areas of the state. These efforts will continue to be a
high priority for the ICN.

Another content related issue for the K-12 community is providing a means to meet the
requirements for filtering material deemed inappropriate for minors. Many of the K-12
organizations have very little local technical staff and therefore desire more assistance
from the RTC program and more services such as server hosting.

Staff Comments: The ICN agrees that available content will need to be advertised as
it is added to the network. In addition, as new applications are added to the network,
especially video, the size of the constituent connections will need to be increased.
The ICN has released and awarded a caching and filtering RFP. The caching portion
did not make economic sense given the rapid changes in the telecommunications
market, however, the filtering portion was awarded and will be pursued accordingly.
This gives the ICN the ability to host filtering servers at ICN POP sites. The servers
will be maintained by the ICN, but individual schools or districts will maintain the filter-
ing rules. The other awards were to four vendors that will be able to make filtering
products available at discounted prices to all ICN constituents. In structuring the RFP
and subsequent award in this manner, a low cost centralized filtering solution is possi-
ble for schools and institutions with limited technical staff and discounts are made
available on site-based filtering and caching equipment for larger institutions.

The community colleges are considerably further along on their use of some video servic-
es, and expect this to be a major factor for the future. They have close ties to both high
schools and to local employer sites for the delivery of instruction, and need both the
capacity and the policy freedom to meet these needs.



Client Priorities

Staff Comments: The ICN appreciates the important role community colleges play
and sees their role as one of promoting the use of video and lowering the cost of
video instruction. The ICN funded implementation of ATM circuit emulation services
and a central video switch provided for the transport of lllinois Video Education
Network (IVEN) inter-consortia curriculum at no cost to members in FY 2002 and will
do so at minimal cost to IVEN members through FY 2003. The implementation of
H.323 video components in the network this year will support IVEN's efforts to migrate
to lower cost IP video solutions as well as open doors to lower cost video to all educa-
tion sectors. This migration will allow ICN support for video over "right-sized" network
access circuits, which will in turn reduce institutional expenditures.

In many cases, the community colleges are serving clients on the other side of the digital
divide and will depend on improved telecommunications services to rural locations
becoming available. The community colleges were given high capacity links and in most
cases are not yet fully utilizing them, although their use is far above the levels to which
their previous connections limited them. Note that in many cases there was an upgrade
from 1.5 Mbs to 45Mbs, a factor of 30, due to these being the available options for cir-
cuits. With the early advent of cost recovery that makes it quite expensive to continue
these service levels, some may cut back and see a disincentive to expand their usage to
more remote instruction, or to at least move from dedicated T1 circuits to ICN for video
distribution. Most of the community colleges have more self-sufficient technical staff than
the K-12 institutions, and need far less help with issues like server operation.

Many senior institutions are already major users of networking services and want rapidly
increasing capacity at the lowest possible costs. In some cases they want to use the ICN
as a provider of a private intranet between their locations, as do a few of the community
colleges. This constituent group is also the first demanding QoS (quality of service) and
other protocol upgrades.

Staff Comments: The ICN currently has the ability to provide intranet bandwidth to
universities. There has been little interest in this to date. QoS was first requested by
hospitals for a remote teleburn project. In a pilot demonstration, the implementation
of QoS was successful. The ICN is completing hardware upgrades that are needed to
be able to provide QoS on a statewide basis. A staff-developed white paper on QoS
has been forwarded to various large bandwidth constituents for comment and feed-
back.

No one group among these has the corner on the market of innovative and demanding
applications. There are examples of advanced applications within every constituency, and
the ICN needs to recognize this in allocating subsidies and attention. Similarly, the level
of self-sufficiency of technical support varies widely within each type of constituent, and
needs to be reflected in the services offered.



Client Priorities

The largest users, typically the largest four-year institutions, represent an important chal-
lenge for the ICN as they are the most likely to have sufficient scale to individually gain
price advantages that are at least competitive with those offered through the ICN. The
ICN needs to consider how far to go to attract these connections and what advantages
can be offered.

Staff Comments: The ICN has offered lower pricing for large bandwidth requests.
These prices are competitive with commercial prices although due to the competition
provided by ICN pricing some commercial providers are countering with even lower
offers to some of the ICN's largest customers. Some offers from ISPs have been doc-
umented as below actual cost in an effort to maintain volume and scale.

Libraries and museums are a large and diverse grouping of clients. Some have well-
developed capabilities, but this is an area where sharing of experience can be very valu-
able. Servers, licensing of materials, and informing potential clients of available materials
are particularly needed. Supporting affinity activities such as the statewide library sharing
system, and extending access beyond the present group will enhance an already suc-
cessful activity. Because of the diversity of this group the ICN will need to present several
options on matters such as hosting servers vs. providing better connectivity to institution-
ally hosted material.

Staff Comments: The ICN is in the process of creating collocation facilities across the
state. As part of this activity, the ICN is looking at providing either space for con-
stituent servers that provide content or hosting servers for constituent content.

Municipalities are currently not a very active membership group within the ICN, but they
represent an enormous opportunity. Larger cities and counties, like larger universities, are
primarily interested in the advantages of increased buying power and information sharing.
For the vast number of smaller units of government there is more of a need for sharing
experience regarding network initiation, connectivity for many areas beyond the digital
divide, and assistance with community networks. It is important that the ICN develop its
policies around the role it can play in assisting economic development in these lesser-
served areas, so that the ICN can work with units of government as well as organizations
such as Chambers of Commerce. To achieve true connectivity throughout the state it will
be necessary to work with organizations outside the primary ICN mission in order to
serve those the ICN is legislated to serve.

Staff Comments: The ICN staff sent a mailing to all municipalities in June 2002 in
order to increase participation by municipalities. The ICN is also working with the
lllinois Municipal League to create templates and other information that will assist
municipalities with best practices for installing and maintaining municipal networks.
These materials will include checklists and step-by-step considerations to assist
municipalities in reaching their goals.



Client Priorities - Proposed Structure and Role of Regional User Groups

As long as the primary service is basic connectivity, the ICN is operating in an environ-
ment that will eventually be well served by whatever emerges from the networking
industry, particularly in those areas with sufficient business to justify investment. The ICN
would then be left with only the most expensive clients to support. The ICN needs to cre-
ate comparative advantages beyond group purchasing power, and keep its services
ahead of commercial offerings in both price and innovation. In order to do this, the ICN
will have to encourage the most innovative users to remain engaged.

Within each constituent type there are individual organizations that provide, as well as
receive, information services. Examples include museums, libraries, and originators of
educational content. Some of these institutions have made significant materials available,
but there is a need to inform lllinois users about their availability and protect those mak-
ing material freely available from increased costs. In certain cases, there may be large
amounts of traffic, but the primary benefit is realized by the recipient. For these organiza-
tions, ICN capacity is very important, as is the option to locate servers on the backbone
and favorable terms in the cost recovery policies.

Across all constituent groups there are perceived benefits in collaborating on technology
issues and in fostering collaboration among users.

PROPOSED STR
AND ROLE OF RE
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During the past few months ICN management has been reworking the program of
Regional Technology Centers and User Groups. New contracts have been awarded to
continue locating staff in the regions, but the role of the user group remains to be
resolved. The AET has several recommendations and observations in these areas. It is
essential to incorporate a strong user representation in the policy and priority setting
process. This includes areas that are outside the scope of the more technical AET.

First, the AET believes that it is important to keep staff distributed throughout the state to
provide localized contact with constituents. However, the AET expects that the workload
in the next two years will change fairly dramatically from the initial period. From the out-
set, and indeed through the earlier LincOn program, the workload of regional staff has
focused largely on establishing the initial connection for constituents to the backbone.
This has involved a large amount of consultation, ordering circuits and equipment, and
installing equipment. Most of the potential constituents now have basic connectivity, and
this activity is likely to slow down. To some degree it will be directly replaced by similar
activities related to upgrading circuits and equipment, increasing the number of con-
stituents directly connected vs. those with connections via local services, and looking at



Proposed Structure and Role of Regional User Groups

local network designs. It seems very likely that some staff time will become available for
other activities in support of the constituents, and that the current mix of staff has most of
the skills for some of the most needed services. On average, the AET feels that one FTE
of staff per RTC can be reassigned to new services.

Staff Comments: The number of eligible constituents who are not yet connected
remains high, although the focus is indeed changing. Current and future growth is
expected from municipalities, government agencies, social service agencies, hospitals
and other non-primary constituents. A large number of private K-12 schools and pri-
vate colleges and universities remain unconnected. Connecting these entities along
with the added workload required to support cost recovery, improved monitoring, and
other services that are already planned will keep staff very busy in the next year to
eighteen months. Staff is developing models and reviewing best practices in other
states and in industry to assist in predicting staffing levels necessary to accomplish
the specified mission.

Second, the AET believes that the role of the host institution in the user group activity
should only be maintained where the host has an interest and has proven able to make a
real contribution. Recommendations on structure, staffing and charge for the user group
program are presented below.

Third, the AET feels that certain services are likely to be needed in the very near future
and should be considered for assignment to the RTC staff. Included among these are
consultation and promotion of both advanced applications and the associated capacity
enhancements these services will require. Primary among these are several types of
video, local server strategy, and security services. As part of the user group program, the
RTC Coordinator and the RTC office staff should play a large role in establishing the pro-
gram.

Staff Comments: Staff desires to offer expanded services to meet demand in many
regions. This can only be done when core functions are not impacted adversely.
Priority must be given to core functions necessary to ensure network reliability and
bandwidth availability. For these reasons, additional services will be added fo RTC
operations with great care, review, and consideration.

The user group portion of the original RTC grants had a varied degree of success. There
are many reasons for this including the lack of dedicated staffing, the lack of central lead-
ership, and ambiguity in the mission. It was also clearly a secondary priority compared to
establishing the backbone and client connections. The program also has lacked a means
of coordination across the state. The AET has recommendations in three areas: structure,
staffing, and charge.



Proposed Structure and Role of Regional User Groups

Users of ICN are very diverse both in location and in interests. All community colleges are
likely to share certain interests, regardless of location. Similarly, all libraries, all museums,
and all healthcare providers have interests in common. On the other hand, all organiza-
tions in an area share common interests such as telecommunication providers, local edu-
cational delivery, and local network infrastructure design. To address this diversity, the
AET recommends a mixed hierarchical model with much of the activity occurring at the
local level, but with some central guidance. The central guidance, which may take one or
two FTE, should help with integrating the results of local and affinity interests into a
statewide program. With affinity groups such as museums or libraries, the central staff will
need to provide much of the organization and logistical support so that people of similar
interests can have a forum and an agenda for expressing their needs. This central man-
agement could be provided by ICN staff, but could also be contracted out to some organi-
zation already dealing with a diverse statewide clientele such as the lllinois Libraries
Computer Systems Organization (ILCSO) or Cooperative Extension. An outside contrac-
tor would encourage more independent advice and feedback.

There are a number of statewide affinity organizations that should be drawn upon for
leadership, membership, and agendas. Example areas include library services, muse-
ums, IVEN, and rural medicine. Another model of organization that could be drawn on is
the "special interest group" structure found in many large associations.

For the more geographically oriented part of the user group activity, it is appropriate to
approximate the RTC regions, although it may be possible to combine more than one
region under the same leadership. Here the leadership should come from those who
have already stepped forward in the earlier user group structure or be found in the local
community. It is important to identify leaders who recognize the diversity of the con-
stituents in the region and who are aggressive in bringing people together. One barrier to
previous success has been the staffing to assist in this activity, and that should come
from the local RTC whenever possible. Support for the user group should be treated as a
high priority among the RTC duties. It is important that the leadership come from outside
the staff since the objective is to get advice directly from users, rather than just those
within the organization. In all cases where there has been success with local user activi-
ties, some local leadership has applied considerable effort to the task.

To bring the regional priorities together, and to enable affinity groups to consolidate their
opinions, ICN should provide staffing centrally. Whoever does this should periodically
bring together a representative from each region and from each affinity group to establish
statewide priorities and recommendations. A summary report to ICN management should
be produced at least annually.

10



Proposed Structure and Role of Regional User Groups

Staff Comments: The ICN management team is currently reviewing the structure and
role of ICN user groups. The recommendations put forward by the AET will be consid-
ered carefully by the management team and will be incorporated into a plan for maxi-
mizing the user group function that will be presented to the Policy Committee for
approval and funding.

The charge to the user group must be primarily focused on getting ICN management
sound advice on the needs of the clientele, and to provide a forum for working through
critical policy development. Several specific policy areas are already identified in AET dis-
cussions and should be included in the initial charge to the user group program:

1. Prioritize new services or improvements that should be offered by ICN or the
RTCs, and make the services more visible to local organizations,

2. Advise ICN management on critical policies such as cost recovery and service
subsidy allocations,

3. Identify regional or affinity group opportunities for grants, partnerships or self-
financing and build ties to them,

4.  Provide clients with information about ICN activities of benefit to them,

5. Assure all present and potential clients that there is a forum for user input into
the management of ICN,

6. Compliment the AET technical recommendations with input about user
expectations of the evolution of network use, and

7. Assist ICN with knowledge of local opportunities and resources.

Both the AET and the staff have looked at some of the potential services that could be
offered via the RTC and the user group, and several have attracted the most attention:

1. Provision of server hosting or content serving

2.  Filtering of content to meet federal requirements

3. Consultation of various kinds:
a. Assistance in planning, particularly for smaller municipalities
b.  Technical education and organizing sharing of experience
c.  Security services and consultation

11



Proposed Structure and Role of Regional User Groups - The Digital Divide

In general, the AET believes the effort, and any subsidy, should go to those areas with
broad impact on many clients and on the smooth operation of the network.

Staff Comments: The regional technology supervisors have done significant work in
developing a list of services requested by ICN constituents and, with regional input
from constituents, are in the process of putting these in priority order and identifying
costs associated with providing these services. Recognizing the need to maintain core
services, additional services will be introduced gradually in order to determine impact
and constituent response.

THE DIGITAL DIVIDE

The most difficult continuing issue the ICN will face is coping with the digital divide, partic-
ularly where areas of low population density and low wealth characterize that divide.
Much of the geographic area of the state has these characteristics and does not repre-
sent an attractive market for investment by communications services companies. These
areas also suffer from historically low investment in communications infrastructure. When
communications was largely an issue of having telephones everywhere, a national univer-
sal service policy was implemented by charging some customers a premium to allow sub-
sidizing others. Today the market is not nearly so well defined, with cable, telephone,
broadcast, and other utilities offering overlapping services. Each is regulated with a differ-
ent discipline and there is little hope that such cross subsidies can work.

The problem is aggravated by the fact that lllinois has so many small local utilities, many
with outdated plants and without interconnections beyond those required for basic tele-
phone services. Many areas do not have the capability to provide the next upgrade in
capacity required by ICN clients (e.g. upgrading high schools to 10mbs) and even if they
can make local connections to some central point they have no facilities to reach the ICN
backbone or any other Internet service.

Unfortunately, the areas with digital divide problems are often the same areas that suffer
from poorer schools, smaller libraries, and a lack of other information services. If the ICN
fails to help solve the problems of access in these areas, it will simply perpetuate the diffi-
culties of education and economic development.

The AET has been searching for solutions and offers some conclusions. First, the evolu-
tion of wireless services that avoid some of the cost of extensive fiber construction does
not look promising in the near future. The alternatives currently available suffer from rela-
tively high costs per customer in low population areas, as well as facing the problem of
making the connection to the wired backbone infrastructure. Wireless will play some role

12



The Digital Divide

in ICN's future, but it will not solve the general problem unless there is some dramatic
breakthrough such as the "low earth orbiting satellite". Nevertheless the AET feels that
there is enough promise for wireless to address part of the problem and the ICN should
be encouraged to pursue it selectively, possibly in partnerships with rural medicine and
other critical services that are difficult to provide.

Staff Comments: As part of the MSA by MSA study, " Telecommunications Analysis:
Availability and Pricing of Services for lllinois Education”, and as a matter of course,
ICN staff has researched the use of wireless services for constituent access and to a
lesser degree backbone/aggregation circuits. Three general categories of wireless
connectivity were considered: satellite, digital microwave, and fixed wireless. The
report will be released in Fall 2002.

Second, there seems likely to be a decrease in federal funding methods aimed at the
weak demand areas. Both programmatic grants such as those that have come from the
Department of Commerce and the e-rate subsidy based on low income are in real danger
of cancellation At present, ICN and lllinois institutions get several million dollars from e-
rate. Some sectors, including agriculture and medicine, are likely to have more targeted
initiatives in which the ICN can serve as a focal organization in establishing partnerships
and seeking grants. This is one of the supporting reasons for the local organization of
much of the user group activity.

Our third conclusion is the most critical. Because of all the factors in the communications
services market, there is unlikely to be any reasonable solution for these underserved
areas without substantial public incentives or investment. This is coupled with the fact that
the currently defined public sector clientele of ICN is not sufficient to justify public invest-
ment in the magnitude needed. The AET recommends that the state look at the alterna-
tive of expanding its investment to provide some infrastructure both for public sector activ-
ities and to allow economic development that requires advanced communications servic-
es. Without such a bold initiative, the AET is concerned that the poorest and most rural
areas will not have access to the new economy, telemedicine, or the new educational
services. It is very likely that a program could be created, which would attract both com-
mercial partner investment and investment by local communities resulting in a strong part-
nership for attracting federal and foundation funds.

ICN staff and the AET have spent a good deal of effort looking for alternatives, but an
honest assessment is that little has been accomplished on the digital divide issue beyond
making smaller bandwidth connections to schools. For the emerging generation of appli-
cations there is simply no universal availability, even at relatively high prices. If it were
simply a matter of price, the state could subsidize a program to equalize costs across the
state. Every state has had to face these problems, and the ICN management team
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should look for examples of approaches that have worked. While the AET is certain that
there are not fully satisfactory solutions in any state, lllinois may be able to find partial
solutions that make progress towards a general solution. One issue to look at is what
incentives other states have used to influence public and private investment in solutions
to the divide.

Staff Comments: Through contacts made at the State Networks conference, and
other State technology organizations, the ICN has and will identify programs that have
worked in other states and duplicate them where feasible. Illinois also operates two
public agency programs aimed at eliminating the "Digital Divide". The Digital Divide
Elimination Fund provides money for community technology centers, public hospitals,
libraries and park districts through technology grants. The Eliminate the Digital Divide
Infrastructure Fund will award grants to promote the development of infrastructure in
underserved inner city and rural areas of the state. Many ICN eligible constituents will
be able to take advantage of these programs.

The ICN was funded with the express purpose of making Internet education and informa-
tion services available to the whole population of lllinois, and the AET recommends that
the state funding be applied in such a way as to more fully equalize access to services in
all communities.

Subsidization of constituent connections may become possible when ICN efforts to lower
backbone costs via dark fiber procurements bear fruit.

Staff Comments: Currently, even with the newly implemented cost recovery policy,
99% of primary constituents pay for only the local access circuit while paying nothing
to the ICN - in other words, 99% of primary constituents fall within the allocated base-
line bandwidth provided by the state appropriation and, at this time, need no additional
bandwidth to meet institutional priorities. In addition, 87% of primary education con-
stituents connect to the ICN through aggregate local loops partially subsidized by the
ICN appropriation. With ICN initiatives such as extended aggregation points and spe-
cial tariffs and with federal e-rate dollars going directly to schools, the average cost of
connectivity at the standard DS1 rate is within a surprisingly narrow price range
throughout the state ranging from $336 to $521 per month for recurring customers
(before e-rate discounts) compared to $800 - $1,200 for the commercial equivalent.
As T1 circuits have become a commodity, the ICN believes that price points should
fall further and staff is working with the lllinois Commerce Commission to address this
issue.

The last statement regarding subsidization of constituent connections misstates the

point of acquiring dark fiber. Dark fiber acquisition is aimed squarely at increasing
capacity at the same or near the same funding levels in order to facilitate current
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growth trends in out years. ICN staff does not anticipate a substantial windfall other
than being able to meet growing constituent needs that have historically increased
exponentially. It should be noted that the ICN currently provides substantial funding of
$8-10 million per year to reduce the cost of last mile circuits throughout the state. No
commercial Internet Service Provider subsidizes the last mile, however, the ICN does
So to better facilitate the lowest speed connections and provide incentive to connect.
Whether there will be a substantial windfall remains to be seen and is dependent
largely on how quickly dark fiber routes can be implemented, the start up costs of
doing so, growth trends, and other factors. It is entirely possible that dark fiber will
cost about the same amount, but provide greater elasticity. On the down side, it is
also possible, dependent upon the same factors, that a gradual reduction in the cur-
rent local loop subsidies may occur in order to ensure that backbone traffic and serv-
ices keeps pace with constituent needs.

In the last year, sophisticated forecasting software (Clairvoyant) was added to the net-
work. The first year of operation established a baseline. In the next year, the ICN will
gain substantial capacity at projecting future bandwidth needs. As this data becomes
available, more accurate estimations of future costs and capacity will be possible.

VIDEO AND ICN

Video was identified in last year's report as both an emerging source of traffic growth and
an important opportunity for the ICN. Video services are highly varied and include factors
ranging from small pictures with few frames per second up to high definition with very
large pictures, many frames per second, and requirements for performance levels in the
hundreds of megabits per second. The most important areas of emphasis for the ICN are
in the low to medium range for remote instruction, person-to-person communication, and
relatively short segments of higher resolution material that can be viewed at a desktop.
Much of the education is available from lllinois institutions, and a number of ICN clients
have developed excellent video materials. For example, The Art Institute of Chicago has
produced forty videos (15-30 minutes) over the last ten years. Almost all are directed at
some segment of K-12, students or teachers. This material can be converted for network
distribution and be made available to anyone with a high-speed connection.

The ICN has moved ahead on one of the most important issues, multicast, which allows a
single stream of video to be broadcast to multiple simultaneous users. The next step in
making this capability more available is to get more of the client connections upgraded to
also support this capability. This must be coupled with increased capacity in the client
connections to ensure that the early users of video do not spoil the service for all other
users. This is an issue involving both the acquisition of increased service and some con-
sulting help on making the local changes necessary.
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Staff Comments: The ICN will be making multicast available to all constituents by
early 2003. The RTCs will be working with constituents on requirements to implement
multicast both in bandwidth demands and hardware and software upgrades that may
be necessary.

The ICN has also begun to provide "quality of service" (QoS) options that will give pre-
ferred performance to client-selected traffic. Before this goes into wide use, clients need
to understand that such a priority scheme favors one activity over another within their own
bandwidth, and can have the side effect of poor service to the less preferred applications.
Remembering that the top client priority is sufficient and reliable capacity at a reasonable
cost, ICN should be prepared for a substantial demand for higher speed connections at a
low cost.

Technical protocols for video and other streaming services do continue to evolve, and the
ICN needs to monitor the market and plan accordingly. On the other hand, the ICN cannot
wait for this to be fully resolved, and needs to move ahead with opening up connections
between the extensive base of traditional video services built around IVEN and newer IP
needs for both desktop and constituent school facilities. There are a large number of cir-
cuits currently dedicated to occasional video use and economic pressure this year will add
encouragement for those who want to spend more efficiently.

Staff Comments: In the area of the low to medium range video for remote instruction
and person-to-person communication, the ICN has budgeted funds and developed a
comprehensive plan to implement support for IP video and assist in conversion from
the older H.320 standards. Staff is currently evaluating H.323 video products for inclu-
sion on the network.

ICN support for H.323 video will foster the migration from H.320 to H.323 video for both
IVEN consortia and their affiliates and other ICN constituents not affiliated with IVEN.

Both constituent groups will benefit from lowered costs and connectivity to other IP video
networks. The initial implementation would include the deployment of a central ICN
Gatekeeper; a central gateway integrated with existing consortia H.320 and H.323 equip-
ment, a QoS policy, and an MCU (Multi-point Control Unit). This initial implementation
allows users to try the technology prior to making a commitment to full deployment of their
own. Initial phase implementation is planned for Fall 2002. A complete disclosure of the
ramifications of implementing QoS will be part of the implementation process.

Much of the video use will be live, but there will also be an increasing amount of stored
material developed. This stored material can be stored on servers near the backbone,
avoiding use of the circuit to the supplier. The ICN should put this service in place imme-
diately. Similarly, there will be increasing amounts of purchased video material for which
the ICN can provide purchasing and serving efficiency.
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Like many issues, there is an interaction between the acceptance of video materials and
the cost structure to users. It is important that the ICN keep the backbone costs as low as
possible and find a means to reduce the cost of local connections. Selected video materi-
al, specifically for purposes such as educational delivery, should be protected and encour-
aged in any cost recovery policies. Cost is a major disincentive given the funding prob-
lems of education. The dark fiber initiative helps with the backbone costs, while group pur-
chasing and partnerships help with the local access costs.

ICN should monitor the level of video traffic on its network to help plan capacity upgrades.
It is not likely that this added capacity could be provided without some cost recovery from
all clients.

Staff Comments: The ICN is currently working with RealNetworks and Microsoft to
plan for video servers that can store educational video materials on servers located
on the backbone. The ICN is investigating hosting servers that can provide multimedia
content. This strategy would allow faster access to the material for constituents and
institutions without technical expertise to serve curriculum will be able to do so without
requiring additional technical staff or additional bandwidth to end sites. A report will be
forthcoming to the Policy Committee and AET after a design and pricing are available.
Staff estimates that video traffic will increase exponentially for the foreseeable future.
As such, cost sharing among constituents will likely be required to fund the video
expansion.

COST RECOVERY AND THE 1CN
FINANCIAL MODEL

The AET had a fairly extensive discussion of the emerging cost recovery policy of ICN.
Not surprisingly, it has attracted as much interest as any topic on the AET agenda. The
impressions of the initiative to date can be divided into three categories.

First, it needs to be made clear to the constituents that while ICN may eventually recover
a substantial amount through this mechanism, in its early phases the income will be a
small component compared to the subsidy being provided to all primary constituents. How
long this will remain a minor issue will be determined in part by how the ICN is treated in
the state budgeting process, and this vulnerability needs to be made clear to the
constituents.

Second, the details of the plan are very important, and many were not clear from the ini-
tial materials. For example, it is not clear how an organization's entitlement is determined.
It appears that the entitlement goes with physical connections to individual buildings or
networks, putting a premium on maximizing the number of direct connections rather than
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on connecting client intranets. The extreme case would be the Chicago schools that
would have entitlement to 900mb if they connect 600 T1 lines, but only 12mb based on
enrollment if they do an organization wide network and one connection to the ICN. In a
case like CPS, a good intranet is critical because it is expected that they would have a
great deal of internal traffic as well as traffic to the ICN and egress. This impact on the
engineering of the local network is important and the policy approach should not have
incentives to game the system. The impact on multi-institution intranets is a concern to
some large institutions.

Staff Comments: The ICN provided a matrix that listed baseline bandwidth by student
enrollment for K-12 institutions and full time equivalent enrollment for higher education
entities. The policy does not promote direct connects over intranets. Some institutions
are well served by creating a WAN with one connection to the ICN. Some entities do
not have the internal expertise to manage a private WAN and therefore would be bet-
ter served connecting individually.

The third and greatest area of concern is that the incentives perceived to flow from the
policy are to discourage growth and innovation because they introduce high marginal
costs. The zero recovery over a fairly broad range of traffic, and then a "substantial and
sudden" marginal cost to go beyond that level were seen as a problem. A smoother cost
structure with more gradations is suggested. The incentives are seen as particular prob-
lems for organizations that want to be suppliers of content, since they will be penalized for
success in having users. The Art Institute is an example where "their" traffic is really a mix
of what their internal users do and what use is made of resources they make available on
the network. This also relates to the issue of whether servers remain local or placed on
the backbone at an ICN POP.

Staff Comments: The ICN will look into a smoother cost structure when it sets the
pricing for next year. Currently most institutions use less than their baseline bandwidth
and therefore have plenty of bandwidth available for new services.

These concerns would have been less pronounced if there were enough details to make
realistic assessments of likely impact on organizational budgets and on organizational
intranet engineering. In the future development of this policy area, both the user group
and the AET can help assess alternatives.

There was no concern expressed that ICN should not move ahead with a cost recovery
system as part of its financing. The AET is primarily concerned with clarity in the policy

and a careful evaluation of how alternative policies impact the goals of the network.

A couple of other details were lesser concerns. One is the problem of counting heads in
community colleges. Another is that the policy has no differentiation for less served areas,
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although that should be one of the places that any income is directed. Finally, there will be
issues of how the backbone topology, server location, and POPs are impacted.

Staff Comments: The ICN will be working on the fiscal year 2004 pricing model this
fall. The ICN intends to have public meetings with constituents to help set the new
policy and pricing structure. Constituent needs and feedback will be incorporated into
the cost recovery model for fiscal year 2004. Regarding service to least served areas,
while the federal e-rate funds continue to be distributed, least served areas receive
considerable discounts for circuits and equipment (relating to K-12 schools, libraries,
and rural hospitals).

The AET suggests the following guidelines that should be included in the ongoing devel-
opment of the cost recovery policy. Some of these are conflicting objectives which must
be balanced. (Staff Comments are included after each item.)

1. Constituents should be given as much warning as possible of any change in
cost.

Staff agrees and has put a schedule in place that should operate in advance of
budget planning periods for most institutions.

2.  Constituents should be informed of the guidelines that will be used over several
years to determine charge back shares.

Staff is working to publish a standard annual schedule of public meetings that
will provide sufficient opportunity for input and provide a clear methodology to
adopt change.

3. The ICN should build a small reserve fund to avoid last minute changes in cost
recovery because of changes in appropriations that usually occur in May/June.

Staff agrees and will advance this suggestion to the Policy Committee in prepara-
tion for the fiscal year 2004 budget plan.

4. Entitlements to a subsidy that are based on headcount should be expanded to
cover the actual size of large institutions.

This suggestion may operate from a false premise that providing greater granular-
ity (e.g. additional head count ranges for larger institutions) would automatically be
accompanied by additional bandwidth. The staff agrees that a broader allocation
scale is appropriate but it may not be accompanied by larger amounts of state-
paid bandwidth dependent upon availability of funding.
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5.  Organizations providing valuable materials to lllinois clients should not be charged
for the traffic generated so long as they are willing to move servers onto the
backbone.

Staff agrees and will make co-location facilities available at the lowest possible
cost to constituents wishing to provide educational content to ICN constituents.

6.  All educational constituents should be charged the same as others of the same
size and traffic.

Staff agrees wholeheartedly that constituents should be charged equitably across
the system.

7.  All constituents should be charged something.

Staff points out that all constituents are charged for bandwidth above the allocat-
ed baseline. The cost recovery model was put into place to ensure the long-term
viability of the network. Although the current usage and allocation translate to less
than 1% of primary constituents paying currently, as growth occurs this will not be
the case. All primary constituents currently pay for access circuits and institutional
equipment to connect as well as for bandwidth above the baseline. Non-
educational constituents pay for the bandwidth as well.

8. Intranet traffic should not be included in measurements, or should be counted at a
lower level because Internet egress is a major identifiable cost and many priority
applications are within the intranet.

Staff agrees partially with this recommendation. As costs for backbone circuits
decrease, this may be possible. With current pricing of circuits, however, some
intranet connections are more expensive than commercial Internet egress.

9. The ICN should balance explicit subsidy to schools on the far side of the digital
divide, the principle that everyone's cost of a comparable connection being equal,
and it's goal of being attractive to all of its intended constituents.

As long as federal e-rate subsidies continue, there is already a substantial dis-
count (40-90% off of circuits and equipment) in place for the K-12 and library
sectors in the most economically disadvantaged regions of the state. In addition
to this, the ICN has achieved deep educational discounts for education con-
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stituents for circuits, equipment, and maintenance contracts. Many constituents,

as a direct result of e-rate dollars, have not experienced cost barriers. In some
cases, however, institutions have encountered some lack of facilities issues in
underserved areas of the state - areas where desired facilities are not immediately
available or where build out is projected in to be a year or longer.

While the ICN can and does work to promote lower costs and greater investment
in regional infrastructure, it is not possible for the ICN to subsidize one region of
the state over another as this recommendation potentially suggests. Why? The
AET report mentions earlier that lllinois has many small local utilities, many with
outdated plant and without interconnections beyond those required for basic tele-
phone services. This "patchwork quilt" of telecommunications providers clearly
makes a comprehensive solution more difficult.

The areas of the state with more population have greater competition and there-
fore greater selection and lower rates. The ICN budget is insufficient to balance
the pricing inequities that result from population-based services. Nonetheless,
staff continues to work with the lllinois Commerce Commission in order to actively
and aggressively promote price equalization throughout the state for like services.
The staff continues to pursue Individual Case Basis tariffs with lllinois Local
Exchange Carriers to create special discounts for educational constituents and
continues dialog with the lllinois Telecommunications Association to this end.

Staff has prepared an analysis that clearly illustrates why this recommendation,

a type of "postalization of rates? ," simply does not work due to the pricing struc-
ture inherent to the telecommunications industry in lllinois. This report was refer-
enced previously as the "MSA by MSA Analysis" and discussed at the June 12,
2002 Policy Committee meeting in agenda item seven. The official title of the draft
report is "lllinois Century Network Telecommunications Analysis: Availability and
Pricing of Services for lllinois Education." This analysis includes a comprehensive
examination of the federal e-rate subsidies that attempt to accomplish the task of
addressing the digital divide and includes amounts of federal dollars spent through
this program throughout lllinois. Unfortunately, rather than achieve the intended
purpose in all cases, as a direct result of unfortunate business practices currently
under investigation, the application of some federal e-rate dollars has resulted in
artificially high pricing by some telecommunications vendors.

1 Postalization is a reference to the method used by the United State Post Office to price postage. The concept is
that there is one price for a service regardless of the actual cost and other factors such as geographical location.
Postalization works well when organizations are required to use a specific service or when there is no competition.
When imposed in a system where there is broad competition it ultimately results in a loss of the larger clients and
higher operating expenses for remaining clients.

21



Cost Recovery and the ICN Financial Model - Summary Notes

10. The cost recovery policy should minimize the incentives to game the system or
make irrational local decisions.

Staff agrees and will examine this issue on an ongoing basis.
11.  The resulting policy should be clear and simple to administer.

Staff is committed to make cost recovery policies as clear and simple to admin-
ister as humanly possible.

The ICN has made excellent progress both technically and as an organization. The serv-
ice is excellent and the staff is responsible and responsive.

The key barriers to greater success are:

1. Local personnel and equipment capabilities at constituents organizations are not
sufficient to sustain rapid growth,

2. There has not been enough training and support of teachers so that the technol-
ogy is being exploited well,

3. The lack of an upgrade path for the last mile in many areas will limit the ability to
cope with success,

4.  The crazy quilt of telcos, other utilities, and regulations present uncertainties that
make it difficult to make long term commitments,

5.  The difficulty of economical procurement generally and especially for circuits and
fiber has limited progress, but solutions do seem to be moving ahead,

Overall, this project has been a very successful investment by the State of lllinois.
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