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Broadband Network Services Agreement

Addendum to the Broadband Network Services
Agreement between Virginia Tech and Sprint

This Addendum is being entered into pursuant to Sedion 516, Negotiated Procurement - Multi ple Contrads, of
the Broadband Network Services Agreement between Virginia Tech and Sprint dated June 12, 1996 The items
outlined in this Addendum refled additions and changes to the existing services contained in the Broadband
Network Services Agreament. In the event of a conflict, this addendum supercedes the original Agreement and all
previous addenda.

A. Termsand Conditions

The foll owing shall be added to the Terms and Condtions of the Broadband Network Services Agreement:

1. Page 6, Clause 4.14, Taxes and Regulatory Fees:

[Add the following as a subparagraph]

"PICC/USF/ADDL CHARGES

For interstate services only, Sprint may adjust its rates and charges or impose alditional rates and charges on
Customer in arder to recover amourtsit isrequired by regulatory or other governmental authorities to colled on
behalf of or pay to ahersin suppat of statutory or regulatory programs diredly related to services described in
Attachment A. Examples of such programs include, but are not limited to, the Universal Service Fund the
Presubscribed Interexchange Carrier Charge, and compensation to payphore service providers for use of their
payphores to access Sprint's srvice Such charges will not apply to the intrastate services described in
Attachment A."

2. Page 15, Clause 5.17, Orders:

[Change the third subparagraph to read as outlined below]

"For Orders installed prior to 101/99, any Ordering Party may cance an Order after thirty-six (36) months of
service with nocancdlation fee If an Ordering Party cancds an Order after twenty-four (24) months of service,
but before the end o thirty-six (36) months of service the Ordering Party shall pay a cacdlation fee euivalent
to the rate of three (3) months of the service then subscribed to. If an Ordering Party disconreds before twenty-
four (24) months, Ordering Party will be darged accesstermination liabiliti es equivalent to charges for months
remaining in the initial twenty-four (24) month period dus afee @uivalent to three(3) months of the servicethen
subscribed to. Sprint may, at its discretion, waive any cancdlation fees.

For Orders ingtalled after 10/1/99, any Ordering Party may canced an Order after twelve (12) months of service

with no cancdlation fee However, if an Ordering Party disconneds before twelve (12) months, Ordering Party
will be dharged accesstermination li abiliti es equivalent to charges for months remaining in the initial twelve (12)
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Broadband Network Services Agreement

mornth period. For example, if an Ordering Party cancds after eight months' service, that Ordering Party will be
charged a cancdl ationfee eual to four months at the rate of the service then subscribed to.”

3. Page 16, Clause 6.2, Acceptance Criteria:

[Change FORE Systems ASX20BX ATM switch to FORE Systems ASX-1000 and UNI 3.0 to UNI 4.0]

4, Page 16, Clause 6.2, Acceptance Criteria:

[Change FORE Systems ASX200BX ATM switch to FORE Systems ASX-1000 and UNI 3.0 to UNI 4.0]

B. Appendix A, Description of Service for Virginia Tech

The following shall be added to Appendix A of the Broadband Network Services Agreament:

1. Page 19, 8.1, Private Network Description:

[Change FORE Systems ASX200BX ATM switch to FORE Systems ASX-100Q

2. Page 19, 8.1, Private Networ k Description, subparagraph Private ATM Gateway to Sprint Public
I P Network, 1st, 3rd and 8th bull et:

[Add OC3 and POSIP Interface Card. Add “MBONE Services are provided on an experimental basis and
are exempt from performance and reliabili ty requirementsfor other services described in this Agreement.”]

3. Page 20, 8.1, Private Networ k Description, subparagraph Private ATM Gateway to Sprint's Public
ATM Network:

[Change DS3 Bandwidth to OC3 Bandwidth]

4, Page 22, 8.1, Private Networ k Description, subparagraph IP Access 3" bullet;

[Add the following clarification]

“SprintLink onCampus srvices will not be off ered to new subscribersto that service”

5. Page 24, 8.2, Networ k Capacity M anagement:

[This sdion amendment will bemme dfedive upon written certification by Virginia Ted of
implementation of a new Scaling Methodology to be mutually acceptable to the parties. At such time,
replace sedion text, except the last paragraph, with the following:]

The services provided unckr this Agreement will be used to carry integrated vace video, and cata gpplications

with high and predictable performance. Examples of the gpplications to be suppated include but are not limited
to dstance leaning, digital video transmisson, data intranet, telephony high end videoconferencing, high
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performance Internet access acaessto broadband research network resources via Abilene, the vBNS, and ESnet,
and ahers—The Contrador is committed to scding retwork resources, and suppating we of al ATM and IP
standards-based network feaures to enable succesgul deployment of any conguent application a combination o
conguent applications by Ordering Parties. All measures undertaken by Contrador will be subjed to this
overriding ohjedive and will be changed as necessary to ensure cntinued performance. Sprint will scde network
resources based onmutually acceptable utili zation cdculations, subjed to Paragraphs a) and b below.

a) Scding Methoddogy

The Contrador will work with Virginia Tech and aher invaved service providers to develop and implement
predictive analysis and engineeing methods, which will be used to scde dl network comporents including
Contrador’s eledronic comporents (switches, routers, and aher equipment), links between Contrador’s network
nodes, Access Carrier Extensions, SprintLink gateway services, and any subcontraded comporents. This
methoddogy will be subjead to review by Virginia Tech and Contrador on a quarterly basis to ensure cntinued
performance

b) ATM Virtual Circuit Configuration Guidelines

The intent is to effedively and efficiently suppat appli cations without wasting retwork resources. Therefore, the
following gudelines will generally apply for ATM virtual circuit configuration:

* UBR classof service (COS) will be utilized to provison dbta services including intranets
and accessto the SprintLink gateway service In general, internet data services using IP
wil be provisoned using UBR.

* VBR-rt and VBR-nrt class of service will be utilized to provision applicaions which
require or substantialy benefit from this COS. An example is videoconferencing.

* ABRwill be utilized as possble to suppat appli caions which require or benefit from this COS.

« CBRclassof servicewill be utilized orly to suppat applicaionsrequiringit. (Examplesinclude drcuit
emulation and H.320 video).

Choice of appropriate dass of service to suppat applicaions will be based on mutual agreement between
Contrador and Ordering Parties. Contrador will consider all spedfication requests related to virtual circuit and
virtual path configuration and will respond within five working days to requests, which canna be immediately
implemented. If requests are denied, Contrador will provide detail ed explanation d reasons for denial and will , if
possble, suggest aternative spedficaions to med applicaion ohjedives. Contrador will attempt, in goodfaith,
to cooperate with Ordering Parties to suppat any appli cation.

These guidelines will be reviewed querterly coincidental with review of the Scaing Methoddogy and will be
modified, as necessary, to ensure highest passble performance and to acammodate new standards, fedures, or
services.

[Revise the last paragraph to read asfoll ows]

"For conredions to LEC Hubs (Vision Alliance), Sprint will provide an appropriate ATM interfaceon a badkbore
switch and extend a mnredion to the designated Sprint POP. This interface ad conredion will match the
scding d the loop extensions between Sprint POPs and LEC fadliti es with the understanding that those
extensions will be provided and sized based on mutualy acceptable utilization cdculations, which may be
reviewed onaquarterly basis by Virginia Tedh, Sprint and the Vision Alliance or Seleded AccessVenda(s).”
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6. Page 25, 8.3, Networ k M anagement, 3 paragraph :

[Change FORE Systems ASX200BX ATM switch to FORE Systems ASX-100Q
[Add the following at the end of the sedion]

Effedive upon exeaution d this Addendum, Contrador will assume resporsibility for all order processng,
network operations, network management, and customer suppat provided by Virginia Tech duing Phase | related
to delivery of services pursuant to this Agreement. Contrador will ensure delivery of equivalent or better service
to al Ordering Parties as a result of this transition. A Transition Plan, mutually agreedle to Contrador and
Virginia Tedh, will be implemented and completed nolater than four months after exeaution o this Addendum.
Formulation d the Transition Plan and implementation will be the resporsibility of the Contractor. Virginia Tech
will review transition pogressand will, before the end d the four-month transition period, provide cetificaion o
trandtion to Contrador or notice of failure to achieve cetification. In the event Virginia Tech withhdds
ceatificaion, Virginia Tedch will provide to Contrador written indicaion d the deficiencies. If Contrador failsto
achieve transition certification within sixty days following Contrador’s recapt of such written indication o
deficiency, or within four months after exeaution d this Addendum, whichever is later, Virginia Tech may
terminate this Agreament with no penalty to any Ordering Party or may continue, at its ®le discretion, to provide
order processng, network operations, network management, and/or customer suppat services at terms and
condtions mutually agreedle to Contractor and Virginia Tech.

At any time during the term of the Agreeament, shoud Contrador fail to deliver services as described abowe,
Virginia Tech will provide written indication d such deficiency to Contrador. If Contrador failsto cure such
deficiency within sixty days following Contrador’s recept of such written ndice, Virginia Tech may terminate
this Agreement with no penalty to any Ordering Party.

Virginia Tech shall be permitted read accessto all Contrador network comporents used to deliver the services
described herein including ATM switches and IP routers.  Contrador shall implement any comporents required
to enable such read access

7. [Add the following new requirement to the Agreement]

8.4 Sprint Coordinated AccessProvider and Customer Seleded AccessVendor-Provided
Services

Sprint Coordinated AccessProvider and Customer Seleded AccessVenda Services are described in
Appendix D, which is hereby incorporated by reference

[Add the following as Appendix D]
Appendix D: Sprint Coordinated AccessProvider and Customer Seleded AccessVendor Services

Definition o terms

e Sprint Coordinated Access Provider — Contrador or subcontrador delivering access ®rvices to Ordering
Parties under the acomplete terms of this Agreement. SCAPs may receve orders, manage accss &rvices, and
bill Ordering Parties diredly on tehalf of Contrador.

* Customer Seleded AccessVenda - Other accessproviders delivering services to conned Ordering Parties to
Contrador-provided network services. Contrador is not resporsible for services delivered by Customer
Seleded AccessVendas. Contrador will not prohibit accessfrom Customer Seleded AccessVendass.
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e Sprint Provided Access Venda - Other access providers delivering services to conned Ordering Parties to
Contrador-provided network services on an individual case basis. Sprint Provided AccessVenda services
will be available only in areas not served by SCAPs. Prices mutually agreedle to Contrador, Ordering Party,
and Virginia Tech to be quaed to Ordering Party by Contrador, at Ordering Party's request, prior to order
processng, and subsequently, will be dharged to the Ordering Party. Contrador will not be held responsible
for the timeliness of services or the availability of the locd loop fadliti es provided by the locd exchange
carier, but will take dl steps necessary to ensure service is provided within the timeframe spedfied. Sprint
Provided Access Venda services will be subjed to the same terms and condtions applicable to SCAP
services unlessotherwise noted herein.

The terms and conditions described in this dion, 8.4, apply only to Sprint Coordinated AccessProvider services
and do no replace the terms and condtions for other Contrador services as contained elsewhere in this
Agreament.

SCAP_Sarvice Description

Contrador will coordinate Sprint Coordinated Access Providers (SCAPS) to provide accss ®rvices. In addition
Contrador will suppat access ®rvices throughalternative, customer-seleded accessproviders, (Seleded Access
Vendas, SAVS). The terms contained in this Sedion 84 apply only to services delivered via Sprint Coordinated
Access Providers. All services provided by Contrador pursuant to this Agreament will be suppated equally,
regardlessof accessprovider utilized. Contrador will work cooperatively with accessproviders, to provide Frame
Relay and ATM Network Services, in acwmrdance with the terms and condtions of the Broadband Network
Services Agreement and as further described herein.

Subjed to the availability of fadlities, SCAP will provide network based ATM Cell Relay and Frame Relay
Services from the Contrador’'s or SCAP Central Office fadliti es, as described in this Amendment; provided
Orders for services contain spedfications compliant with the then current ATM or Frame Relay Industry
Standards.  For the term of this Agreement, Contrador will continue to deploy standards-based service to ensure
services are not impaired in any way through olsolescence. Contrador will make agoodfaith effort to deploy
any servicerequested by Virginia Tech in acmrdance with the ATM Forum and aher official industry standards.

The services will be apable of providing vdce data and video conredivity at speeds of sub-rate DS1s, DS-1,
DS-3 and OC-3c originating from SCAP' s central office-based ATM/Frame Relay switch(es). However, sub-rate
DS-1sare only for Frame Relay data austomers. These services will be delivered viafiber or copper fadliti es and
be terminated at the Ordering Party's recognized demarcation pant. Contrador or SCAP will provide aquatation
to Ordering Party for extensions beyond the recognized demarcation pant. Subjed to applicable procurement
padlicies and regulations, Contrador may offer additional access grvices and/or install ation feaures and services
at additional cost.

At aminimum, the foll owing interfaces and feaures will be made avail able by the Seleded AccessVenda:

e ATMUNI V4.0

e ATMUNIV3.0

e ATMFUNIv3.1

e« ATMF NNI (PNNI-0/1ISP
e ATMF NNI (PNNI-1)*

e« PVC's(Point to pdnt)

e PVC’'s(Point to Multipoint)
e SVC's(Point to pdnt)

e SVC’'s(Point to Multipoint)
e PVPs

« CBR
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* VBR
« UBR
« ABR

Carrier Accessfor Sprint Coordinated AccessCarrier Providers

Sprint Coordinated Access Providers will be conreded to Contrador’s network via Access Carrier Extensions.
These Access Carrier Extensions will be sized and configured consistent with the methoddogy prescribed in
Sedion 82, Network Capadty Management as amended herein. The purpose of the accascarier extensionsisto
aggregate bandwidth o the DS1, DS3 and OC3c locd accessloops within the SCAP's Switch.  Contrador will
continue to provide Access Carrier Extensions to Customer Seleded Access Vendas, including the Vision
Alliance, consistent with the terms of sedion 82 as it existed prior to October 1, 1999

For Carrier Extensions to Sprint Coordinated Access Providers, Contrador will coordinate management of the
Carrier Extensions with SCAP for purposes of performance monitoring and fault resolution. Upon recept of an
Order, which recesstates an upgade of a SCAP Carrier Extension, Contrador will natify the SCAP of the
required upgade within two working days and ensure upgrades are complete in time to acoommodate said Order.
All feesfor this accessand management are included in the prices st forth in Appendix B, Pricing.

Troude Reporting

Contrador will coordinate with SCAPs to provide aSingle Point of Contad (SPOC) hatline number for reporting
network problems, and will provide mverage twenty four (24) hous a day, seven (7) days a week, threehunded
sixty five (365 days per yea. This SPOC will serve a a single point of contad for troulde reporting and service
restoration coordination and will provide afour-hour mean time to repair objedive on all provided access
services. The SPOC will accept cdls from all Ordering Parties. In the event of a "Major Outage”, which is
defined as an ouage of more than two links on any single switching system or NNI conredion, Contrador and/or
SCAP will respondwithin atwo-hou mean time to repair objedive on all services.

Contrador will coordinate SCAPs to provide fault tradking byasdggning a tradking number for ead circuit and/or
service-affeding poblem reported. The Ordering Party reporting the troulde will use this tradking number to
fadlitate service restoration information and status reporting. Contrador will coordinate status reporting to
affeded Ordering Party, problem resolution, and final reporting. Mutually agreed upon @tailed escaation
procedures will be developed. Contrador will coordinate SCAPs to provide network monitoring three hunded
sixty five (365 days per yea, twenty four (24) hous a day. Upon detedion d potential service dfeding
condtions Contrador will coordinate natification to affected parties and monitor resolution.

Contrador will provide to Virginia Tech a monthly report detaili ng retwork problems and resolution sufficient to
enable Virginia Ted to verify compliance

Ordering for Sprint Coordinated AccessProvider Services

Contrador will coordinate a singe point of contad for the ordering d the services provided under this
Agreament. Standard service intervals listed below will apply where fadliti es are available. Where fadliti es are
not available, individual installation intervals may apply. Locations already served by fadlities owned by
Contrador or SCAP will not be assessed spedal construction charges. For locaions that are not diredly served by
fiber, and where aspedal construction charge is applicable, the spedal construction charge will be quaed to the
Ordering Party prior to order procesing and subsequently charged to the austomer to install the service. Within
ten days after recaving such aquae, Ordering Party may eled to cancd order withou penalty.

Service Install ation Interval
OC-3c UNI/NNI 90 cdendar days
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DS-3 UNI/NNI 90 cdendar days

DS-1 UNI/NNI 90 cdendar days

DS-1 Circuit Emulation 90 cdendar days
Frameto ATM UNI 60 cdendar days
Path or circuit configuration changes 5 businessdays

Shoud the SCAP's Frame or ATM service previoudy exist at a location and an upgade in accessline speaed o
the aldition d a new fadlity be requested, reduced intervals may be negotiated by Contracor.

Subjed to availability of fadliti es, Ordering Parties may upgade services within Contrador’ SCAFP's srvice
areg provided that service orders are initiated from the same Ordering Party for replacement services concurrent
with service orders de-installing the original service No ingtalation charges will apply unless new access
fadliti es are required.

8. FRANI and FRASI in Amendment #2

[Page 4, “Ordering Party FRANI and FRAS! I nterLATA Network Charges’ sedion. Delete paragraphs 2
and 3]

[Page 5-6, Amendment 2 Appendix B, delete all Price Examples]

9. [Add the foll owing seaion as Appendix E]

Appendix E: Gateway to Virginia Tech Multimedia Network AccessPoint

Virginia Tech will establish within Virginia Multimedia Network Access Points (MNAP). The MNAPs will be
utili zed to provide an interconned point for accessto ather networks, content services, and aher resources to be
determined by Virginia Tech. For example, Internet2 member ingtitutions may gain access to the Abilene
network and aher reseach retworks via the MNAPs.  Contrador will establish an ATM NNI conredion, or
other conredion type mutually agreedle to Virginia Tech and Contrador, to MNAPs to enable Ordering Parties
to gain accessto MNAP services. Initially, Contrador will provide two MNAP conredions. One initial locaion
will be & Virginia Tedv's Internet2 Studio at 11 South 12" Stred, Richmond, Virginia. The other will be in the
Washington D.C. metropditan area These two initial MNAP conredions will ead be provisioned as OC3 ATM
conredions.  Contrador will not charge for elements provided by Contrador for these two initial MNAP
conredions. Contrador will work with Virginia Tedh to implement a locd access mechanism for MNAP
conredions mutually agreedleto Virginia Tech and Contrador. MNAP conredions will nat be subjed to scding
requirements described in Sedion 82 bu Contrador will work with Virginia Tech to scde MNAP conredions to
spedfications mutualy agreedle to Contrador and Virginia Tech. Contrador agrees to implement and suppat
ATM cdl routing such that cdls may be established between Ordering Party fadliti es and end pants readable
throughthe MNAP. Contrador may establish conredion to multiple additional such MNAPs upon agreement
between Contrador and Customer.
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C. Appendix B, Pricing

1. Amendment #2

[Page 5, Amendment 2 Appendix B, add the following Port Speed and corre sponding costs to the monthly
pricetable]

“56K FRANI or FRASI Port  $34'

2. [Add the following sedion to Appendix B]

Pricing for Sprint Coardinated AccessProvider Services

The following access ervices are available & the following per circuit rates for al sites in the SCAP's srving
territory. All locaions in SCAP's rving territory will be implemented utilizing SCAP's central office based
ATM switching system and Carrier Access Extension (NNI) as described above in Network Services and Carrier
Access and at the prices described below.

Service
ATM Monthly Rate Install ation
OC-12c UNI/NNI TBD TBD
OC-3c UNI/NNI $7,200 $1,500
DS-3 UNI/NNI $3,400 $750
DS-1 Circuit Emulatior/NNI $350 $350
DS-1 UNI/NNI $350 $350
XDSL Access TBD TBD
Service
Frame Relay Monthly Rate Install ation
DS1 $380 $1000
56k $150 $ 800
DS-1 Frame w/internetworking ~ $528 $1000
56k Frame w/internetworking $195 $ 800
Additional PVCs* $1.25 per PVC
GroupAddressng * $5000
Committed Information Rate (per PVC) *
56K port speed
-either 8, 16, or 28k $5.00 N/A
DS1 pat sped
-56k $2.00 N/A
-128K $4.00 N/A
-192K $7.00 N/A
-256K $9.00 N/A
-384K $1200 N/A
-51XK $2500 N/A
-768K $3800 N/A
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Administrative Change Charge  N/A $50
for Frame Relay

* PVC and Group Addressing charges applicable only to frame relay services.

Administrative Change Charge may apply for changes to group addresses, PVC reoonfigurations, and CIR
reconfigurations.

The mornthly rates refleded above ae mileage and usage insensitive. Sprint Coordinated AccessProviders will
provide, at no additional charge, al fedures described in “SCAP Service Description” including bu not limited
to Virtual Paths, Switched Virtual Circuits, Permanent Virtual Circuits, Constant Bit Rate, Variable Bit Rate,
Avail able Bit Rate, Unspedfied Bit Rate, and Point to Multi-point services.

For locaions that are not diredly on fiber and where a spedal construction charge is applicable, a spedal

construction charge, not to exceal $4.00/ft, shall be dharged to install the Service The st shall be cdculated
from the dosest avail able distribution fiber presenceto the final location.
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