Law Office of
Richard A. Finnigan

Richard A. Finnigan 2112 Black Lake Blvd., SW Candace Shofstall
(360) 956-7001 Olympia, Washington 98512 Legal Assistant
rickfinn@localaccess,com ‘ ‘ (360) 753-7012

candaces@localaccess.com

March 20, 2015

VIA EFILING AND U.S. MAIL

Public Utility Commission of Oregon
3930 Fairview Industrial Drive SE
PO Box 1088

Salem OR 97308-1088

Re:  Application of Douglas Services, Inc. d/b/a Douglas FastNet for designation as an
eligible telecommunications carrier, designation as an eligible
telecommunications provider and request for waiver

Dear Sig/Madam:

Attached you will find the Application. of Douglas Services, Inc. d/b/a Douglas FastNet
for designation as an eligible telecommunications carrier ("ETC"), designation as an eligible
telecommunications provider for OTAP purpose. Please note that the Application contains a
request for waiver of certain requirements. ‘

This Application is a result of Douglas FastNet being tentatively awarded a Rural
Broadband Experiment by the Federal Communications Commission. One qualification on that.
award is that Douglas FastNet must receive designation as an ETC by June 2, 2015.

Please note that the area to be covered by the Rural Broadband Experiment does not
contain any tribal lands.
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A copy of the application, exhibits and confidential material will be sent to the
Commission via overnight mail.

Richard A, Finnigan

RAF/cs

cc: Client (via email)
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BEFORE THE PUBLIC UTILITY COMMISSION OF OREGON

In the Matter of
DOCKET NO.

Application of Douglas Services, Inc. d/b/a
Douglas FastNet for Designation as an APPLICATION OF DOUGLAS SERVICES,
Eligible Telecommunications Catrier in the INC. D/B/A DOUGLAS FASTNET FOR
State of Oregon for the Limited Purpose of DESIGNATION AS AN ELIGIBLE

Offering Lifeline Service to Qualified TELECOMMUNICATIONS CARRIER AND
Households and Request for Waiver. REQUEST FOR WAIVER

Douglas Services, Inc. d/b/a Douglas FastNet ("DFN"™), by its attorney, and pursuant to
Section 214(e)}(2)" of the federal Communications Act of 1934, as amended (the "federal Act"),
Section 54,2012 of the rules and regulations of the Federal Communications Commission ("F ccm,
and in accordance with this Commiission's requirements as set forth in Order No. 06-292 in Docket
UM 1217, hereby submits this Application for Designation as an Eligible Telecommunications
Carrier ("ETC") by the Public Utility Commission of Oregon (the "Commission") and request for a

waiver of certain requirements in the ETC Order. DFN also seeks designation as an Eligible

Y47 U.S.C. § 214(e)(2).

*47CFR. § 54.201.

3 Public Utility Commission of Oregon Staff Investigation to Establish Requirements for Initial Designation and
Recertification of Telecommunications Carriers Eligible fo Reccive Federal Universal Service Support, Docket UM
1217, Order No. 06-292 (June 13, 2006} ("ETC Order™).
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Telecommunications Provider ("ETP") for the purpose of participating in the Oregon Telephone
Assistance Program ("OTAP"), which is the state's corollary of the federal Lifeline program.

DFEN has been provisionally selected by the FCC as a winning bidder for a Rural Broadband
Experiment in Oregon. A copy of the Public Notice issued under DA 15-288 is attached as Exhibit
1. One of the requirements in order to finalize DFN's status and actually move the project forward
is that DFN must be designated as an ETC no later than Tuesday, June 2, 2015, at 11:59 p.m. EST.*
One of the aspects of the Rural Broadband Experiment proposed by DFN is to offer a Lifeline
service among its offerings. As a result, DFN seeks designation as an ETC for Lifeline purposes as
well. Thus, it would be appropriate to be designated as an ETP under the OTAP program,

This Application will demonstrate that DFN meets all of the statutory and regulatory
requirements for designation as an ETC and an ETP in the State of Oregon.
| This Application is organized to respond to the federal requirements for ETC designation;
many of the responses to federal requirements also satisty Oregon requirements, and this
Application includes footnotes referencing applicable Oregon ETC designation requirements,

DFEN recognizes that the Commission will be examining the requirements for ETC
designation in Phase 2 of Docket UM 1648, Staff Investigation into Eligible Communications
Carriers' Requirements, and will amend this application to demonstrate compliance with any revised
requirements resulting from that proceeding or to request a waiver as applicable, if new

requirements take effect prior to June 2, 2105.

* See, Exhibit 1 at p. 2. Note that the Public Notice states "EST." The correct designation should be "EDT."
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Pleadings, orders, notices and other papers filed or serviced in this matter should be served
upon:

Todd Way

Douglas FastNet

2350 NW Aviation Dr.

Roseburg, OR 97470

541-673-4242 Ext. 1002

tway@dfn.net

with copies to:

Richard A. Finnigan

2112 Black Lake Blvd. SW

Olympia, WA 98512

360-956-7001

rickfinn@localaccess.com
L. OVERVIEW OF DFN

DFN is a wholly owned subsidiary of Douglas Electric Cooperative based in Roseburg,
Oregon. DFN was formed in 2001 by the Douglas Electric Board of Directors out of necessity
when the local incumbent local exchange carrier (ILEC) network had ongoing service quality issues
and there were no plans by the ILEC to deploy DSL in Douglas County markets. Douglas Electric
formed DFN with a mission of providing advanced communications to citizens of Douglas County.

DFN is the largest provider of broadband service to local school districts, serving twelve
different school districts and the Douglas ESD. DFN provides broadband service to seven different
city halls, the Douglas County courthouse, the State of Oregon and the local Indian tribe offices.

DFN serves numerous fire departments, libraries, the local hospital and the majority of medical

clinics in Douglas County.
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For the small business and residential customer base, DFN currently provides broadband
service to over three thousand customers utilizing wireless, DSL and fiber to the home ("FTTH")
technologies. DIN deployed voice services in 2011 and has recently surpassed one thousand voice
subscribers.

As a subsidiary of Douglas Electric Cooperative, DFN is a locally owned, locally focused
company that operates independently of its parent corporation. The back office systems and staff
are in place providing voice and broadband service. DFN has an extensive fiber network in place
connecting all of Douglas Electric's substations to a SCADA system. DFN also provides cellular
backhaul for national cellular companies. As set forth below, DFN meets these requirements.

1. OVERVIEW OF THE RURAL BROADBAND EXPERIMENT

The Rural Broadband Experiment that DFN will offer is a FT'TH project that will extend
broadband throughout much of central and northern Douglas County. The FTTH project will utilize
GPON technology to offer voice and broadband services capable of delivering up to 250 megabits
per second download speed and 25 megabits per second upload speed. The project includes 2,495
locations. Of these, there are six anchor institutions. The project is in the remote foothills of the
Cascade and Coastal mountain ranges of southwestern Oregon. Specifically, the project covers
portions of the Drain, Glide, Oakland-Sutherlin, Roseburg, including the Winston wire centet, and
Yoncalla exchanges served by CenturyLink,

The service offerings will include a voice only service that will not exceed $34.99 per

month.” It includes a 50 megabit per second download and 10 megabit per second upload speed

5 All prices are initial prices and can change over time.

APPLICATION FOR DESIGNATION AS AN ~ Law Office of
ELIGIBLE TELECOMMUNICATIONS Richard A. Finnigan
CARRIFR AND REQUEST FOR WAIVER - 4 2112 Black Lake Blvd. SW

Olympia, WA 98512
(360) 956-7001




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
235
20

broadband only offering that will not exceed $39.00 per month for 300 gigabits of usage and will
have less than 100 milliseconds of latency. There will be a bundled service offering of voice and
broadband including a 50 megabit per second download speed and 10 megabit per second upload
speed including basic telephone service for $59.99 per month. There will be a broadband plan of
100 megabits per second download speed and 25 megabits per second upload speed for $54.99 per
month which also includes 300 gigabits of usage. There will be a 250 megabit per second
download speed and a 25 megabit per second upload speed for $149.00 per month with 300 gigabits
of usage.

The Lifeline offering will be $34.99 per month for basic telephone service. There will be a
discounted broadband plan for low-income customers that will be in the 50 megabit per second
broadband download package. Qualifying Lifeline customers will be permitted to apply the
Lifeline discount to bundled voice and data packages,

A list of the effected census blocks is attached as Exhibit 2. DFN's Application for the Rural
Broadband Experiment is attached as Exhibit 3. Exhibit 3 includes both financial information
(confidential) and technical information about the project.

IIL.  DEN IS A COMMON CARRIER

DFN has been issued a certificate of authority to operate in Oregon as a Competitive
Provider, initially under Docket CP 962, Order No. 01-902, and subsequently under Docket CP
1457, Order No. 09-322. Copy attached as Exhibit 4. Therefore, DFN certifies that it is a common

carrier under 47 U.S.C § 214(e)(1) for purposes of ETC designation.®

8 See ETC Order, App. A, Initial Designation Requirement 1.1.
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IV, DFN's AUTHORIZED SERVICE

DFN is registered with the Oregon Secretary of State as a domestic corporation, and is
authorized to do business in Oregon.” DFN's service area in Oregon is in Douglas County. DFN
will offer supported services to any potential customer in the census blocks listed in its Rural
Broadband Experiment Application (Exhibit 3).8 DFN confirms that it will be subject to all
applicable state and local regulatory fees, including, but not limited to, universal service fees,
emergency services, and relay services.

V. DFN WILL OFFER THE SERVICE SUPPORTED BY FEDERAL UNIVERSAL
SERVICE

Pursuant to Section 54.101(b) of the FCC's rules, as modified by the Lifeline Reform Order,’
and the ETC Order, carriers seeking ETC designation must provide voice telephony services. '’
Specifically, eligible telephony services must provide voice grade access to the public switched
telephone network ("PSTN") or its functional equivalent, minutes of use for local service provided
at no additional charge, access to emergency 911 and enhanced 911 service in locations where
implemented, and toll limitation at no charge (subject to certain requirements and limitations).'’
DFN certifies that its offering under the Rural Broadband Experiment includes its Lifeline service
offering, satisfies the FCC's definition of voice telephony service, and it will therefore provide all

services designated for support by the FCC. Certain services required by the Oregon ETC Initial

" Qregon Secretary of State registration number 114281-90.

¥ See ETC Order, App. A, Initial Designation Requirement 3.2.

® Lifeline and Link Up Reform and Modernization et al., WC Docket No. 11-42 et al., Report and Order

and Further Notice of Proposed Rulemalking, FCC 12-11 (rel, Feb, 6, 2012),

47 CF.R. § 54.101(b); Lifeline Reform Order Y 48.

47 CFR. § 54.101(aY, Lifeline Reform Order § 48; see also ETC Order, App. A, Initial Designation Requirements
21,22,
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Designation Requirement 2.1 are not longer required by the FCC." However, DFN continues to
provide dual tone multi-frequency signaling ot its equivalent, single party service, and access to
interexchange service,

DFN's offerings will provide voice grade access to the PSTN, DFN offers its customers
access to operator services, the ability to make "long distance" telephone calls, and access to
directory assistance services by dialing "411," In addition, DFN's service offering will provide
consumers with access to 911 and enhanced 911 to the extent local governments have implemented
such services.

The Commission requires a demonsiration that an ETC applicant offers a local usage plan
that is comparable to the basic local service offerings of the TLEC in the proposed designated

service area."”

The FCC has determined that carriers may satisfy the obligation to provide local
usage via service offerings that bundle local and long distance minutes.'* DFN's proposed service
offerings meet the FCC's requirements, and Lifeline plans offered by DFN are comparable in value
to the basic local service offerings of the ILEC in the proposed designated service area. DFN's
service plans do not have a "minute" usage limitation for local voice telephony.
V1. DFN SATISFIES THE FACILITIES REQUIREMENT

The federal Act, the FCC's rules, and the E7C Order require a carrier secking ETC

designation to offer the supported services using its own facilities or a combination of its own

2 In the Connect America Fund Order, the FCC revised the supportted services definition to eliminate the requirement
to offer dual tone multi-frequency signaling, single party service, access to interexchange service, and directory
assistance. Connect America Fund Order Y 78. These services are included in the ETC Order, App. A, Initial
Designation Requirement 2.1,

Y ETC Order, App. A, Initial Designation Requirement 2.4.

" Lifeline Reform Order § 49.
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facilities and resale of another carrier's services.!”

DFN will use its own facilities, Therefore, DFN
certifies that it meets this requirement,

VII. DFN WILL ADVERTISE THE AVAILABILITY OF THE SUPPORTED SERVICES
AND THE RELEVANT CHARGES USING MEDIA OF GENERAL DISTRIBUTION

In accordance with FCC and Commission rules, DFN will publicize the availability of its
service offerings, including Lifeline and OTAP service offerings in the designated service arecain a
manner reasonably designed to reach those likely to quality for the service.'® DFN will utilize the
FCC's 2004 outreach guidelines for advertising Lifeline service offering.!” Specifically, DFN will
utilize outreach materials and methods designed to reach households that currently do not have
telephone service, will develop advertising material for non-English speaking populations within its
service area, and will coordinate its outreach efforts with relevant government agencies,

DFN will coordinate with relevant state agencies, community outreach organizations, and
non-profit organizations to make information available regarding DFN's Lifeline and OTAP service
offerings in resource guides and other printed material produced by those organizations, as well as
in their offices or other locations visited by potential Lifeline-eligible subscribers. As a locally
based provider, DFN will build on the existing relationships with these organizations. As required
under the Lifeline Reform Order, DFN will ensure the FCC-required disclosures, and DBA names it
uses, and details of the Lifeline service offering are contained in all marketing materials.'* DFN

commits to complying with the Commission rules regarding advertising and marketing Lifeline as

P47U8.C. § 214(e)(1); 47 CF.R. § 54.201(d); see also ETC Order, App. A, Initial Designation Requirements 4.1, 4.3,
47 CF.R. § 54.405(b); see also ETC Order, App. A, Initial Designation Requirements 6.1, 6.2, 7.1, 7.3.

7 Lifeline and Link Up, 19 FCC Red 8302, 4 274-282.

'® Lifeline Reform Order 1§ 274282,
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set forth in OAR 860-033-0110.

VIII. DEN MEETS THE ADDITIONAL REQUIREMENTS FOR ETC DESIGNATION
UNDER SECTION 54.202 OF THE FCC'S RULES AND OREGON RULES

Section 54.202 of the FCC's rules contains certain additional requirements for a common
carrier to be designated as an ETC. As set for the below, DFN satisfies each of those requirements.
A. DFN Will Comply with the Service Requirements Applicable to Lifeline Support
Section 54.202(a)(1) of the FCC's rules requires a common carrier seeking ETC designation
to (1) certify that it will comply with the service requirements applicable to the support that it
receives and (2) submit a five-year plan for proposed improvements or upgrades to the applicant's
network.'” DFN hereby certifies that it will comply with the service requirements applicable to the
support it receives. DFN, as set out below, requests waiver of the five-year plan requirement.
B. DFN Will Remain Functional in Emergency Situations
Pursuant to Section 54.202(a)(2) of the FCC's rules, and the ETC Order, a common carrier
secking ETC designation must demonstrate its ability to remain functional in emergency situations,
including a demonstration that it has a reasonable amount of back-up power to ensure functionality
without an external power source, is able to re-route traffic around damaged facilities, and is
capable of managing traffic spikes resulting from emergency situations.” As a facilities based
provider, DFN has access to a reasonable amount of back-up power to ensure functionality without
an external power source, re-routing of traffic around damaged facilities, and the capability of

managing traffic spikes resulting from emergency situations,

Y As will be discussed later, the FCC has waived the five-year plan requirements in 47 CF.R. § 54.313(a)(1).
%47 CF.R, § 54.202(a)(2); see also ETC Order, App. A, Initial Designation Requirements 8.1.8.2.
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C. DFN Will Satisfy Applicable Consumer Protection and Service Quality Standards.

Section 54.202(a)(3) of the FCC's rules and the Commission rules,”! require a common
carrier seeking ETC designation to demonstrate that it will satisfy applicable consumer protection
and service quality standards.” DFN will satisfy all applicable FCC and consumer protection and
service quality standards. As a CLEC, DFN is currently subject to the consumer protection and
service quality standards promulgated by the Commission. DFN will satisfy all consumer privacy
protection standards as provided in 47 C.F.R. § 64, Subpart U as applicable and will protect
Customer Proprietary Network Information ("CPNI") as required by state and federal law and will
certify compliance with the same on an annual basis.

DFN commits to working with the Commission to resolve any complaints received by the
Commission.

D. DFN is Financially and Technically Capable of Providing Lifeline Services in
Accordance with the FCC's Rules

DFN has the financial and technical capability to provide Lifeline service. Section
54.202(51)(4)23 of the FCC's rules requires a common carrier seeking ETC designation for Lifeline
support to demonstrate it is financially and technically capable of providing Lifeline service in
compliance with the FCC's rules.”* Financial information was submitted to the FCC as part of the
Rural Broadband Experiment Application. See Exhibit 3.

The management and ultimate owners of DFN are intimately familiar with the financial and

2\ ETC Order, App. A, Initial Designation Requirements 9.1-9.2.

47 CF.R. § 54.202(2)(3). Pursuant to FCC rules, DFN will annually certify that it is in compliance with applicable
service quality standards and consumer protection rules. 47 C.F.R. § 54.422(B)(3).

= Technically, the requirements of 47 C.F.R. § 54.202(a){4) and (5) apply only to those comimon carriers secking
Lifeline only certification. DFN is including this information out of an abundance of caution.

47 CFR.§ 54.202(a)(4); see also Lifeline Reform Order 9 387.
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technical needs of a telecommunications company. DFN has been offering broadband and voice
services in Oregon. DFN currently serves over 1000 voice customers and 3000 broadband
customers.
E. DFN Will Provide Lifeline Service Plans to Eligible Censumers

Section 54.202(a)(5) of the FCC's rules and the ETC Order require a common cartier
seeking ETC designation for Lifeline support to submit information describing the terms and
conditions of the voice telephony plans offered to Lifeline subscribers, including details on the
number of minutes provided as part of the plan, additional charges for toll calls (if any), and rates
for each such plan.”’ The Lifeline plan offered by DEN is described in Section II, above. It
contains unlimited local voice calling,

IX. DFNMEETS THE REQUIREMENTS FOR LIFELINE SERVICES UNDER
SECTION 54.405 OF THE FCC'S RULES

Under Section 54.405 of the FCC's rules, an ETC has certain obligations to offer Lifeline
service.”® DFN understands these obligations and will meet them as described below.

A. DFN Will Malke Lifeline Service Available as Defined under the FCC's Rules

Section 54.405(a) of the FCC's rules requires an ETC to make available Lifeline service, as
defined in Section 54.401 of the FCC's rules,”” to qualifying low-income consumers.”® DFN
certifies that its Lifeline service offering will conform to the definition of "Lifeline" in the FCC's

rules.

%47 CF.R. § 54.202(a)(5); see also ETC Order, App. A, Tnitial Designation Requirement 2.3.
%47 CFR. § 54.405.

* 47 CF.R. § 54.401.

% 47 CF.R. § 54.405(a).
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B. DEN Will Publicize the Availability of Lifeline Service

Section 54.405(b) of the FCC's rules requires an ETC to publicize the availability of Lifeline
service in a manner reasonably designed to reach those likely to quality for the service.” As
described above, DFN will publicize the availability of its Lifeline service offering in a manner
reasonably designed to reach eligible consumers.

C. DFN Will Include Certain Disclosures on Materials Describing Its Lifeline Service,
Including the Name of the ETC

Sections 54.405(c) and (d) of the FCC's rules require an ETC to make certain disclosures on
all material describing the Lifeline service offering, including the name of the ETC.*® As noted
above, DFN will ensure that all material describing its Lifeline service offering use easily
understood language to indicate that the service is a Lifeline service, that Lifeline is a government
assistance program, that the service is non-transferable, that only eligible consumers may enroll in
the program, and that tﬁe program is limited to one discount per household as required under the
rules.”’ DFN will also ensure that all materials describing its Lifeline service offering utilize the
DFEN brand as the name of the ETC providing services.”> DFN understands that the term "material
describing the service" includes all print, audio, video, and web material used to describe or enroll

in the Lifeline service offering, including applications and certification forms.*

2 47 CF.R. § 54.405(b).
347 CF.R. § 54.405 (c), (d).
47 CFR. § 54.405(c).
247 CER. § 54.405(d).
B 47 CFR. § 54.405(c).
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D. DFN Will Comply with the FCC's De-Enrollment Procedures

Section 54.405(e) of the FCC's rules requires an ETC to impose certain de-enrollment
proéedures for Lifeline services.” DFN will comply with the FCC's de-enrollment procedures.
DFN will de-enroll Lifeline customers for duplicative support, for non-usage, and for failure to re-
certify, and will have general de-enrollment procedures in place. DFN will comply with the de-
enrollment procedures set forth in OAR 860-033-0030.

X. DFN WILL COMPLY WITH THE FCC'S CONSUMER CERTIFICATION AND
ANNUAL VERIFICATION REQUIREMENTS

DFN will offer its Lifeline and OTAP services to households receiving benefits from a
qualifying state or federal assistance program or with an income at or below 135% of the Federal
Poverty Guidelines.’® DFN certifies that it will verify the eligibility of its Lifeline subsctiber base
after 2012% in accordance with Section 54.409 and 54,410 of the FCC's rules.”” DFN has
established processes for ensuring Lifeline services are provided only to eligible customers, te-
certifying eligibility at regular intervals, and recordkeeping. In Oregon, DFN understands and
agrees that the Commission's RSPF Staff will perform the eligibility verification functions for
Lifeline pursuant to OAR 860-033-0030. The Commission has a dedicated team of staff who
respond to public inquiries via inbound and outbound phone support in which the Commission Staff
explains Lifeline rules, eligibility criteria, and the application and program processes, policies and

procedures as well as available benefits.

* 47 CFR. § 54.405(c).

47 CF.R. § 54.409(a); OAR 860-033-0030(2).

¥ Lifeline Reform Order 9 133. As DFN did not have a Lifeline subscriber basis as of June 1, 2012, the FCC's Januaty
31, 2013 recertification requirement is inapplicable. Id. {fyf 130, 132 ("[T]he role we adopt today will apply to all
Lifeline subscribers enrolled in the program as of Tune 1, 2012").

47 CFR. §§ 54.409, 54.410,
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DEN also confirms that it will comply with any future Commission, FCC, or USAC
guidance, directives, or rule changes regarding the Lifeline program. DFN has designated an annual
recertification process that fulfills the requirements set forth by Section 54.410(f) of the FCC's
rules.® DFN recognizes that Commission Staff are currently investigating annual certification
requirements--specifically, whether ETCs may file their annual FCC reports with the Commission
in lieu of the annual recertification requirements described in the ETC Order, Appendix A,*
Because review of the recertification requirements is pending at the time of filing this application,*
DNF commits that it will comply with the annual recertification requirements that the Commission
ultimately adopts, to the extent those reporting requirements are applicable to DFN's business model
and except for those requirements for which DEN has specifically requested a waiver as described
below,

XI. DESIGNATION OF DEN AS AN ETC IS IN THE PUBLIC INTEREST

Section 54.202(b) of the FCC's rules requires the Commission to make a public interest
finding prior to making an ETC designation.”’ DFN's designation as an ETC will bring increased
competitive choice and unique advantages to qualifying Oregon consumers, on the part of a carrier

with demonstrated commitment to quality. The goals of universal service mandated by Congress

* 47 CF.R. § 54.410(f). To fulfill the Commission's annual reporting and certification requirements, DFN certifies that
it will maintain records to document compliance with all FCC and Commission requirements pursuant to FCC rules. 47
C.FR. § 54.41%7(a). DIN also certifies that it will comply with the FCC's annual reporting rules promulgated by 47
CFR. § 54.422.

* The Commission issued Order No. 13-228, approving a Stipulation between parties providing that ETCs file their
2013 FCC reports with the Commission, but reserving the issue of whether the annual recertification reporting
requirements in the ETC Order should be modified for 2014 or any subsequent years. In the Matier of Staff
Investigation into Eligible Communications Carviers’ Requirements, Docket UM 1648, Order No. 13-228 (June 19,
2013).

0 In the Matier of Staff Investigation into Eligible Communications Carriers’ Requiremenis, Docket UM 1648,

47 CFR. § 54.202(b).
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are served by designation of DFN as an ETC.%

DFN's ETC designation will bring another competitive alternative to low-income consumers
in Oregon, and will exert further competitive pressures on existing Lifeline providers operating in
Oregon. This furthers the federal Act's goal of ensuring that quality communication services are
available at "just, reasonable, and affordable rates."" As the FCC has observed, "an important goal
of the [federal] Act is to open local telecommunications markets to competition. Designation of
competitive ETCs promotes competition and benefits consumers in rural and high-cost areas by
increasing customer choice, innovative services, and new technolo gies.”44

As explained above, DFN seeks to offer a comprehensive communications solution to the
qualifying consumer. DFN's ETC designation provides accessible, technologically advanced
services to a portion of the public that may not otherwise be able to obtain telecommunications
services.

Based on DFN's service offering under the Rural Broadband Experiment, DFN is required to
serve 100 percent of the locations in the eligible census blocks. Therefore, a crca1nski1nming

analysis® is not applicable. DFN will not and cannot creamskim.

XII. DEN REQUEST WAIVER OF CERTAIN COMMISSION REQUIREMENTS THAT
ARE INAPPLICABLE TO DEN'S ETC APPLICATION

DFN will meet all requirements of Order 06-292, as delineated in Appendix A of that

decision, except as outlined in this Application.

247 U.8.C. § 254.

¥ 47 US.C. § 254(b)(1).

" Federal-State Joint Board on Universal Service, 16 FCC Red 48, 1117 {2000},
* ETC Order, Initial Designation Requirement 10.2.
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I. Comply with Appendix A, Initial Designation Requirement 3.1.1, to the extent it requires
DFN to provide a map showing its licensed area boundaries and its requested designated
service area boundaries overlaid on the boundaries of ILEC wire centers it proposes to
include in its designated service area.
2. Comply with Appendix A, Initial Designation Requirement 4.2, to the extent it requires
DFEN to show a map of current network coverage.
3. Comply with Appendix A, Initial Designation Requirement 5.2, provide a copy of
certification required by FCC rule 47 C.F.R. Subpart 54.809 to receive Interstate Access
Support or putsuant to 47 C.F.R Subpart 54.904 to receive Interstate Common Line Support.
4. Comply with Appendix A, Initial Designation Requirement 5.3, to the extent it requires a
formal network improvement plan and the corresponding requirements in 47 C.F.R §
54.202(a)(1).
The first two requirements do not make sense in the context of DFN's Rural Broadband Experiment
proposal. The census blocks that are affected by this proposal have been identified (Exhibit 2). Tt
does not make sense to try to overlay a map showing those census blocks compared to the service
area of underlying ILECs. DFN respectfully requests a waiver of these requirements.

As to Item 3, above, DFN does not intend to seek this type of support at the present time, If
this changes, DFN will provide the certification at the appropriate time.

In addition, DFN seeks a waiver of any requirement that its service area for ETC purposes
be coexistent with any underlying ILEC exchange, wire center or study area. The census blocks

that are included in DFN's proposal cover portions of the Roseburg and Oakland-Sutherlin
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cxchanges served by CenturyLink as legacy Qwest exchanges (including the Winston wire center in
the Roseburg exchange) and the Drain, Glide and Yoncalla exchanges served by CenturyLink as
legacy CenturyTel exchanges. Given the nature of the Rural Broadband Experiment, it can be
expected that the service area need not conform strictly to the requirements of 47 C.F.R. § 54.207.
For purposes of the Application, DFN respectfully requests that the Commission establish DFN's
service area as the census blocks set forth in this Application,

As to item 4, above, DFN requests a waiver of the requirements related to a "network
improvement plan." The Rural Experiments Order*® contains build-out requirements for the Rural
Broadband Experiment program:

Build-Out Requirements for all Recipients. As we discuss above, all
recipients of rural broadband support will receive support in 120
equal monthly disbursements over a 10-year support term, consistent
with the support term we have adopted for the Phase II competitive
bidding process. The support term will begin with the first
disbursement of support after the entities have been notified that they
are the winning bidders and that they have met the requirements
outlined above. During this support term, the recipients will be
required to meet interim build-out requirements consistent with the
build-out requirements we have adopted generally for recipient of
Connect America Phase II funding. By the end of the third year, the
recipients must offer service meeting the public service obligations
we adopted for the relevant experiment category to at least 85 percent
of the number of required locations and submit the required
certifications and evidence. By the end of the fifth year, the recipients
must offer service meeting the public service obligations we adopted
for the relevant experiment category to 100 percent of the number of
required locations and submit the required certifications and evidence.
Recipients must comply with the terms and condition of rural
broadband experiment support for the full 10-year term.*’

16 See Connect America Fund; ETC Annual Reports and Certifications, WC Docket Nos. 10-20, 14-58, Repott and
Order and Further Notice of Proposed Rulemaking, 29 FCC Rod 8769 (2014) ("Rural Experiments Order").
7 Rural Experiments Order, 29 FCC Red 8769 at 9 74 (internal footnotes omitted).
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Thus, the FCC concluded:

We find there is good cause, however, to waive on our own motion
section 54.313(a)(1) of the Commission's rules for recipients of rural
broadband experiment support. Because we adopt other requirement
for the rural broadband experiments recipients that will ensure that we
will be kept apprised of their build-out progress, we find that it is
uanecessary to require these entities to file a five year service quality
plan.

As aresult, it appears to be appropriate to waive all aspects of five-year network

improvement plans.

XIII. DESIGNATION OF DFN AS AN ETP

DFN also seeks designation as an ETP, authorizing it to provide OTAP benefits to low-

income customers in Oregon. Consistent with OAR 860-033-0035(1), DFN's Oregon Lifeline plans

are designed to provide both the federal Lifeline benefit and the State of Oregon support of $3.50.

DFN certifies that it will meet all RSPF and OTAP requirement in Commission rules (i.e. OAR

860-033-0001 through 860-033-0110). On this basis, DFN requests ETP designation to provide

OTARP services.

IX.

OUSF PARTICIPATION

DFN is not requesting eligibility to participate in the QUSF at this time. DFN reserves the

right to apply for OUSF participation at a later date.

® Rural Experiments Order, 29 FCC Red 8769 at 77 (internal footnotes omitied).
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CONCLUSION
WHEREFORE, for the foregoing reasons, DFN respectfully requests that the Commission
expeditiously: (1) designate it as an ETC for the provision of service in the State of Oregon in the
service area consisting of the census blocks set out in Exhibit 2, including Lifeline services in the

State of Oregon; and (2) designate it as an ETT for the purpose of participation in the OTAP.

DATED: March®d, 2015.

Golle

RICHARD A. FINNIGAN, OSB No. 965357
Attorney for Douglas Setvices, Inc. d/b/a Douglas FastNet
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AFFIDAVIT/CERTIFICATION

I, Todd Way, Manager of DFN, hereby cettify that I have read the foregoing Application

and am authorized to make the certifications containad therein ot behalf of DEN,

Pursuant fo the requirements set out in Order No. 06-292, Appendix A, Part 5,1, as an.
officer of DEN, 1 hereby attest, swear and certify that support funds received pursnant to 47 C.F.R,

Part 54, Subpart D and Part 36, Subpait F, if any, will be used only for the intended purposes.

/ e
Todd Way
Manager
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f¢ PUBLIC NOTICE

Federal Communications Commission Newa Medla Information 202 / 418-0800
445 12™ St., S.W. Internet: hitpuiwww fec.gov

Washington, D.C. 20654 TTY: 1-988-836-5322

Released: March 19, 2015
ERRATUM

WIRELINE COMPETITION BUREAU ANNOUNCES ADDITIONAL PROVISIONALLY
SELECTED BIDDERS FOR RURAL BROADBAND EXPERIMENTS AND SETS DEADLINES
FOR SUBMISSION OF ADDITIONAL INFORMATION

WC Docket No. 10-90
WC Docket No. 14-259

Cn Ma;roh 4, 20135, the Wirellne Competitlon Bureau released a Public Notice, DA 15-288, in
the above captioned proceeding. This Erratum amends the Attachment of the Public Notice as indicated
below:

In the table, fourth column third row, replace “$163,460.79" with “$875,000.00™ and in the last
row, replace “$26,920,536.50” with “$27,632,075.71",

wFCC -
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PUBLIC NOTICE
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Federa'|l1 Communications Commission News Media Information 202 / 418-0500

445 12t St., S.W. Internet: http:/flwrww.fec.gov

Washington, D.C. 20554 TTY: 1-888-836-5322
DA 15-288

Released;: March 4, 2015

WIRELINE COMPETITION BUREAU ANNOUNCES ADDITIONAL PROVISIONALLY
SELECTED BIDDERS FOR RURAL BROADBAND EXPERIMENTS AND SETS DEADLINES
FOR SUBMISSION OF ADDITIONAL INFORMATION

WC Docket No. 10-90
WC Docket No. 14-259

On December 18, 2014, the Federal Communications Commission (Commission)-established a
process to enable the provisional selection of additional bidders for rural broadband experiments support
in the event any of the initial provisionally selected bidders defaulted before the Wireline Competition
Bureau (Bureau) finalized the list of census blocks that will be offered to the price cap carriers for Phase
1T of the Connect America Fund.' Specifically, rural broadband expetiments bidders interested in being
considered for any newly available support were required to file certain financial and technical
information by Tuesday, January 6, 2015.?

Today, the Bureau announces additional bidders have been provisionally selected for rural
broadband experiments funding in category one, subject to the post-selection review process.” The
Attachment provides summary information concerning these new provisionally selected bidders,
including the number of project bids, the states in which these proposed projects are located, the total
amount-of support requested for these projects, and the total number of census blocks covered by these
projects. The Bureau plans to issue a Public Notice in the near future identifying all of the specific census
blocks that have been provisionally selected for rural broadband experiment funding that will be removed
from the offer of model-based support to price cap carriers.*

' See Connect America Fund: ETC Annual Reports and Certifications; Petition of USTelecom for Forbearance
Pursuant to 47 US.C. § 160(c) from Qbsolete ILEC Regulatory Obligations that Inhibit Deployment of Nexit-
Generation Networks, WC Docket Nog. 10-90, 14-38, 14-192, Report and Order, 29 FCC Red 15644, 15674-75,
para. 83 (2014).

* See Wireline Competition Bureau Announces Deadline for Bidders Interested in Remaining Under Consideration
Jor Rural Broadband Experiments Support to File Additional Information, WC Docket Nos. 10-90, 14-259, Public
Notice, 29 FCC Red 15132 (Wireline Comp. Bur, 2014).

* See Connect America Fund; Rural Broadband Experiments, WC Docket Nos, 10-90, 14-259, Order, DA 15-139
(Wireline Comp. Bur. rel. Jan 30, 2015).

* A number of the census blocks that provisionally selected bidders seek to serve are the subject of a pending
challenge in the Phase Il challenge process. See Wireline Competition Bureau Announces Application Process for
Entities Interested in Participating in the Rural Broadband Experiments, WC Docket No, 10-90, Public Notice, 29
FCC Red 16016, 10035-36, paras. 64-66 {Wireline Comp. Bur. 2014). The Bureau is currently reviewing the
challenges and responses received in the Phase 1T challenge process. In the event that census blocks are deemed
served and therefore ineligible for rural broadband experiment funding, support for any project selected for funding
that includes such census blocks will be adjusted proportionally, See Connect America Fund; ETC Annual Reports
and Certifications, WC Docket Nos. 10-90, 14-58, Report and Order and Further Notice of Proposed Rulemaking,
29 FCC Red 8769, 8786-87, para. 51 (2014) (Rural Broadband Experiments Order).

1
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With the release of this Public Notice, we establish additional deadlines for the post-selection
review process for these new provisionally selected bidders. These bidders already have filed their
technical and financial information on January 6, 2015.> Therefore, within 60 days of this Public Notice,
the bidders identified in the Attachment are required to submit a letter from an acceptable bank
committing o provide the bidder with a letter of eredit (I.OC) in the amount of the support the bidder will
receive for each of its projects, 5 These letters must be uploaded to the FCC Form 5620 by Monday, May
4,2015 at 11:59p.m. EST.” Failure to submit the requested materials by this deadline will constitute a
default, and the bidder will no longer be considered for rural broadband experiments support, Within 90
days of this Public Notice, by Tuesday, June 2, 2015, at 11:59p.m. EST, the bidders identified in the
Attachment are required to upload to the FCC Form 5620 appropriate documentation of their designation
as an eligible telecommunications carrier (ETC) in all areas for which they will receive support.®

For additional information on this proceeding, contact lan Forbes (Jan.Forbes@fcc.gov) of the
Wireline Competition Bureauw, Telecommunications Access Policy Division, (202) 418-7400.

-FCC-

* Rural Broadband Fxperiments Order, 29 FOC Red at 8787, para. 52.

® The Bureau previously has released information regarding the LOCs that new provisionally selected bidders may
find helpful in obtaining their commitment letters. See Wireline Competition Bureau Reminds Provisionally
Selected Rural Broadband Experiments Bidders of Letter of Credit Requirements, WC Docket Nos. 10-90, 14-259,
Public Notice, DA 15-99 (Wireline Comp. Bur. rel. Jan. 23, 2015).

? The Bureau previously has released instructions for provisionally selected bidders regarding how to complete FCC
Form 5620. See Wireline Competition Bureau Announces Entities Provisionally Selected for Rural Broadband
Experiments; Sets Deadlines for Submission of Additional Information, WC Docket No. 10-90, 29 FCC Red 14684,
14690-94 (Wireline Comp. Bur. 2014),

¥ The Commission expects provisionally selected bidders to submit their ETC applications to the relevant
Jurisdiction as scon as possible and hag indicated that it will presume an entity is acting in good faith to complete the
requirements necessary for it to be authorized for funding if the entity files its ETC application within 15 days of
release of the public notice. Rural Broadband Experiments Order, 29 FCC Red at 8778, para. 22 n.52. We
recognizs that several of the bidders listed on Attachment A previously were provisionally selected for other
projects and may wish to amend an existing ETC petition to include the newly identified projects.

2
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DA 15-288
ATTACHMENT
Additional Provisionally Selected Bidders
Bidder Name State(s) Selected | Support Requested | Census Blocks Covered Selected Bid
Bids for Selected Bids by Selected Bids Project IDs
BARC Electric Cooperative VA 1 $239,918.00 64 1
City of Chanute, Kansas KS 1 $508,467.00 37 1
Daktel Communications LLC ND 1 $163,460.79 109 1
Douglas Services, Inc. OR 1 $2,375,000.00 325 1
EPB TN 1 $710,147.00 128 1
Federated Telephone Cooperative MN 1 $1,455,961.71 95 2
Lake Region Techtiology & Communications, LLC OK 2 $591,987.00 68 1,2
Midwest Energy Cooperative d/b/a Midwest Connections MI 1 $211,532.00 31 1
Wortheast Rural Services, Inc.® OK 6 $7,415,062.00 588 2,3,5.7,9,11
Paul Bunyan Rural Telephone Cooperative MN 2 $1,962,000.00 134 1,3
Skybeam, LLC* IA, MIN, TX 4 $11,012,274.00 1,771 1,5,6,9
‘West Central Telephone Association MN 1 $274,727.00 15 1
Totals 22 $26,920,536.50 3,365

* Denotes previcus provisionally selected bidder that is now being provisionally selected for additional projects.
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Category

Project ID Entity FRN Type CBFIPS

Total
Total Total

Extremely Contingent

Support Eligible High Cost Bid Project
Requested Locations Locations IDs

1 0001566306 1 410190700002343
410191000002055
410190400003036
410191700002285
4101917000021593
410190600001074
410191700002170
410191700002178
410190400003054
410190404001028
410191700002165
410190300002444
410191700002137
410191000001057
A410190600001028
410190300003450
410190600001130
410190300002036
410191700002192
410190600001206
410190600001032
410150400001041
410190600001069
410190700002146
410190400001161
4101911006001011
410191100001067
410190600001205
410190600001093
410190500012062
413190500012004
410190600001155
410190600001076
410190400001197

2375000 1784

62
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41(190700001020
410190600001173
410191700002001
410190300001287
410190300002057
410190300001284
410190300001014
410191700002331
410190300002153
410150400001228
410190600001078
410190400001201
410191600005006
410191700002120
410190400003033
410190500012117
410191600001017
410190600001026
410191100002026
410190600001085
410191100001022
410190600001213
410190300001382
410190400003069
410190500011285
410191000001107
410120300002435
410191700002125
410190300001379
410190400001121
410191700002517
4106190500001177
410190300001253
410(191700002183
410190400001003
410190600001147
410190600001109
410190400003041
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410190700002115
410190400001118
410150300003614
410190300001102
410190700002147
410190900001099
410191700002358
410190300001357
410190300001378
41(190400003003
413190500012038
410150400001006
410190400001043
4101906006001193
410150500011156
410190306003455
410191700001067
410191700002567
410191000001092
410191100002000
410191000001036
410190900001092
410190500011257
410190700003017
410120900001204
410190700002368
410190600001238
410190700002148
410190300001354
410190300001376
4101950300001329
410191700002113
410190900001112
410190600001068
410190500012013
410190400003096
410191700002172
410190700002525
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410191700002312
41¢190600001067
410190500012044
410191700002332
410190600001158
410190700002132
410190300003416
410190600001187
410190700002372
410190700002393
410190700001008
410190600001089
410190300002054
410190600001018
410191700002093
410190900001102
410191700002116
410191100002027
410190500011064
410190400003042
410190600001039
410190500012017
410190400003090
410190400003094
410190600001088
410190400003040
410190300003404
410190900001050
410190300002440
410190500012020
410190400001117
410190400001095
410190600001042
410190400001179
410191700002107
410190300002408
410190700001053
410190600001239
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410190600001208
410190600001081
41090400001227
410191000001135
4101917004002095
410190900001190
410190700002153
410190300002023
410190600001113
410190300001384
410190400001070
410190300001417
410190700001002
410191700002122
410190500011171
410191100001021
410190600001191
410190700002150
410190400003109
410190300001399
410190400001061
410190400003081
410190400001099
410191000001037
410190600001216
410191700002164
410190700002128
410190600001044
410190900001093
410190300001064
413190400001060
410190600001203
410190300001401
410190300003415
414190700003037
410190500011161
410190700001054
4101°90300001398
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410191000001076
410191700(02161
410190600001038
410190300001298
410190400001047
410191700002559
410190400003076
410151700002334
410190700003084
410191700002092
410150400001014
410191700002224
410191700002020
410191000001059
410191700002518
410190600001190
410190700001073
410190300001396
410190300001286
410191100001019
410190300001294
410190700002519
410191700002163
410190300001292
410190700002395
410190600001105
410190300001326
410150400001009
410150400001064
410191700002333
410190300003616
410190600001182
410190500012125
410190500011218
410190700003018
410190400001097
410191700002223
410190600002001
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410191600001024
410190500012051
410191700002564
410191600001023
410190300001110
410150600001091
410190600001070
4101°20500014006
410(190400603075
410191000001130
410190500011152
410191600001025
410190300003687
410190300001115
410190400001062
41(191100001031
410190600001202
410191700002206
410190600001153
414191700002207
4101920300003685
410191700002337
410190400001122
410190500011208
410191100001056
410150300001103
410121100001035
410190400001244
410190300002576
410191700002109
410190300001312
410190600003088
410190300001334
410190700002363
410191700002139
410190700003082
410191100001033
410190500011176
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410190900001061
410190900001201
410190300001112
410190300001422
410191000001093
410151000001038
410190700003083
410190600001184
410190400001229
410190400001065
410190500012046
410191700002338
410190300001280
410191100001013
4101906900001051
410191100001032
410190300002405
410190400001056
410190400001098
410190300001340
410190300003445
410191600001029
410191700002018
410191700002313
410190400001G19
410190700003024
410191100001034
410190400003000
410191600001026
410190300002037
410191700002359
410190400003012
410190300003447
410190300002531
410191700002329
410191700002121
410190700002116
413191700002572
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410191700002516
410191000001110
410190700002365
410190400001091
410120300601111
410191700002189
410190300002443
410190300002429
410190600001050
410190500012113
410150560012111
410150300001185
410191700002174
410191000001089
410190600001017
410190700002386
410120700002129
4101506000011895
4104190300001280
410150300001191
410190300001335
410190600001144
41{4190300002050
410190300001105
410190500012086

Page 9 of @ EXHIBIT 2




EXHIBIT 3



Page 1 of 84 EXHIBIT 3
REDACTED

CONFIDENTIAL, NOT FOR
PUBLIC INSPECTION

POUGLAS FAST NET

December 31, 2014

Douglas Services Inc.,
2350 NW Aviation Dr.

Roseburg, OR 97470

(541) 873-4242

Commission's Secretary, Office of the Sectetary,
Federal Communications Commission.

445 12" Street, SW,

Washington, DC 20554
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- DOUGLAS SERVICES, INC,

AUDIT REPORT

1

Years Eﬁded Eﬁ&gmber 31, 2011, and 2010

KENNETH KUHNS & CO.
Certified Public Accountants
570 Liberty Street S.E., Suite 210
Salem, Oregon 97301-3594

Telephone: (503) 585-2550
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DOUGLAS SERVICES, INC.

December 31, 2011

Directors
Terry Nelson President
Robert Poage Vice President
Shirley Cairns Secretary
Dick McHaffie Treasurer
Roy Ellis h Director
Larry Skipley | Director
Carey Weatherly ' Director
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REDACTED
KENNETH KUHNS & Co,

CERTIFIED PUBLIC ACGTUNTANTS
570 LIBERTY STREET 8.1, SUITE 210
SALEM DREGDON 97301-3594

TELEPHONE (5013) 5853-2550

INDEPENDENT AUDITOR'S REPORT

March 13,2012

Board of Directors
Douglas Services, Inc.
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DOUGLAS SERVICES, INC,

Balance Sheet

Assets

Current assets:
Cash (Note 1)
Accounts receivable (less provision for doubiful
acoounts of $988 in 2011 and $5,264 in 2010)
Prepayments
Inventory (Note 1)

Total current assets
Other assets:
Investments in associated organizations {Note 2)

Investment in Bastern Oregon Telecomm:
Organization costs

Total other assets
Utility plant: (Note 1)

In service :
Construction in progress

Total wtility plant _
Less: accumulated provision for depreciation

Net utility plant

Total assets

Liabilities and Equity

Current lizbilities:
Current matarities of nole payable
Agcounts payable -~
Accrued paid tims off
Deferred tax Hability (MNote 4).~
Other current liabilities ~ 2, 0% =

Total eurrent Habilities
Long-term Habilities:

Note payable, less current maturities
Deferred tax liability (Note 4)

Total long-term liabilitics

Total liabilitics

Equity:
Retained eamings-(deficit)

Total liabilities and equity
The accompanying notss are an integral part of this sfatement.

3-
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DOUGLAS SERVICES, INC.

Statement of Revenue and Retained Barnings

Operating revenues:
Sales

Operating expenses:
Cost of sales
Labor and benefits
Materials and services
Depreciation
Total operating expenses
Net income from operations
‘Other income~{expenses):
Investment income
Loss on disposal of plant
Interest expense
Net income before provision for income taxes
Provision for income taxes
Wet income

Retained earnings-(deficit) - beginning of year

Retained earnings-(deficit) - end of year

The accompanying notes are an integral part of this statement,
A
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DOUGLAS SERVICES, INC.

_Statement of Cash Flows

Cash flows from operating activities:
Cash received from customers
Cash received from interest
Cash payments to ethployees and other suppliers of goods and services
Cash payinenis for interest
Cash payments for income taxes

Net oash provided by cperating activities

Cash flows from investing activities:
Capital expenditures
Proceeds from sale of plant
Payment received for capifal credits

Net cash used in investing activities

Cash flows from financing activities;
Decrease in line of credit payable
Principal payments on nots payable

Net cash used in financing activities

Net increase-(decrease) in cash and cash equivalents for vear
Cash - beginning of year

Cagh - end of year

Reconeiliation of net income 1o net cash provided by cperating activities:
Net income
Adjugiments to reconcile net income to net cash provided by
operating activities:
Depreciation
Loss on disposal of plant
Noncash investment income
Decroase-(increase) in:
Accounts recefvable
Prepayments
Inventory
Increase-(decrease) in:
Accounts payabie
Acored paid tims off
Acorued interest
Deferred tax liability
Other current liabilities

Total adjustments

Net cash provided by operating activities

The accompanying notes are an integral part of this statement,
-5-

EXHIBIT 3
REDACTED
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DOUGLAS SERVICES, INC, REDACTED

Notes to Financial Statements
- December 31, 2011 and 2010
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DOUGLAS SERVICES, INC, REDACTED

Notes to Financial Statements
December 31, 2011 and 2010
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" DOUGLAS SERVICES, INC.

AUDIT REPORT

i

Years Ended December 31, 2012, and 2011
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Certiﬁegl Public Accountants
570 Libérty Street S.E., Suite 210
Salem, Oregon 97301-3594
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DOUGLAS SERVICES, INC.

December 31, 2012

Directors

Teﬂ:}; Nelson
Robert Poage
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Carey Weatherly
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KENNETH KUHNS & CO,
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DOUGLAS SERVICES, INC.

Balanics Sheet

Assels

Current assets:
Cash (Note 1)
Accounts receivable (less provision for dowbtfal
accounts of $320 in 2012 and $988 in 2011)
Prepayments
Inventory (Note 1)

Total current assets
Other assets:
Investmenis in associated organizations (Note 2)

Investment in Eastern Oregon Telecomm
Organization costs

Total other assets
Utility plant: (Note 1) R
In service ’ "
Construction in progress - u

Total utility plant ‘
- Less: acoumulated provision for dei)reciaﬁon

Net utility plant

Total assets

Liabilities and Bquity
Current liabilities:

Current maturities of note payable
Ling of credit payable (Note 5)
Accounts payable

Acormed paid time off

Defarred tax Hability (Note 4)
Other current Habilities

Total current Habilities
Long-term liabiiities: :

Note payable, less current maturities (Note 3)
Deferred tax liability (Note 4)

Total long-terr liahilitios

Total liabilities

Equity:
Retained earnings

Total lizbilities and equity

The accompanying noies are an integral part of this statement.

EXHIBIT 3
REDACTED
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REDACTED

DOUGLAS SERVICES, INC.

Statement of Revenue and Retained Earnings

Operating revenues:
Sales

Operating expenses:
Cost of sales
Administration and operations
Depreciation
Total operating expenses
Net income from operations
Qther income-(sxpenses);
Investment income
T.oss on disposal of plant
Interest expense
Net income before provision for income taxes
Provision for income taxes
Net income

Retained earnings-{deficit) - beginning of year

Retained eamnings - end of year

The accompanying notes ave an integral part of this statement,

5.
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DOUGLAS SERVICES, INC.

- Statement of Cash Flows

Cash flows from operating activities:
Cash received from customers
Cash received from inferest
Cash payments to employess and other suppliers of goods and services
Cash payments for inferest
Cash payments for income taxes

Net cash provided by operating activities

Cash flows from investing activities:
Capital expenditures
Proceeds from sale of plant
Payment received for capital cradits

Net cash used in investing activities -

Cash flows from financing activities: - S
" Line of credit advances o _ . ‘
Printipal payments cn note payable o

Net cash used in financing activities

'Net decrease in cask: and cash equivalents for year
Cash - beginning of year
Cash ~ end of yoar

Reconciliation of fiet income to net cash provided by operating activities:
Net income
Adjustments to reconcile net income to net cash provided by
operating aclivities:
Depreciation
Loss on digposel of plant
Noncash investinent income
Decrease-(increase) in:
Acconnis receivabls
Prepaymenis
Inventory
Increase-{decrense) in: -
Accounts payable
Acerued paid time off
Deferred tax liability
Other current Labilities

Total adjustments
WNet cash provided by operating activities

The accompanying notes are an integral part of this statement.

%

EXHIBIT 3
REDACTED



Page 19 of 84 EXHIBIT 3

DOUGLAS SERVICES, INC. REDACTED

Notes to Financial Stataments
December 31, 2012 and 2011
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DOUGLAS SERVICES, INC. : REDACTED

Notes to Financial Statements
December 31, 2012 and 2011
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DOUGLAS SERVICES, INC, REDACTED

Notes to Financial Statements
December 31, 2012 and 2011
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DOUGLAS SERVICES, INC,

Balance Sheet

Assets

Current assets:
Cash {Note 1)
Accounts receivable (less provision for doubtful
accounts of $1,500 in 2013 and $320 in 2012)
Prepayments
Inventory (Note 1)

Total current assets

Other assets:
Investments in associated organizations (Note 2)
Organization costs

Total other assets
Wiility plant: (Note 1)

In sérvice -
Counstruction in progress

Total utility plant
Less: accumulated provision for depreciation

Net utility plant

Total assets

Liabilities and Equity

Current labilities:
Current maturities of loans and note payable
Line of credit payable (Note 5)
Accounts payable
Accrued paid time off
Deferred tax liability (Note 4)
Other current liabilities

Total current liabilities
Long-term liabilities:
T.oans payable, less current maturities {Note )

Note payabls, less current malurities (Note 3)
Deferred tax Lability (Note 4)

Total long-term liabilities

Total liabilities

Equity:
Retained earnings :

Total liabilities and equity

The accompanying notes are an integral part of this statement,

A

EXHIBIT 3
REDACTED
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REDACTED |
DOUGLAS SERVICES, INC.

Statement of Revenue and Retained Earnings

Operating revenues:
Sales

Operating expenses;
Administration and operations
Depreciation

Total operating éxpenses
B -
Net incomie from operations

Other income-(expenses):
Tnvestment income
Loss on disposal of plant
Interest expense

Net income before provision for income taxes

Provision for income taxes

Net income

Retained earnings - beginhing of year

Retained earpings - end of year

The accompanying notes are an integral pari of this statement,

-5-
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DOUGLAS SERVICES, INC.

Statement of Cash Flows

Cash flows from operating activities:
Cash received from customers
Cash received from intersst
Cagh payments to employees and other suppliers of goods and services
Cash payments for interest
Cash payments for income taxes

Net cash provided by operating activities

Cash flows from investing activities:
Capital expenditures
Proceeds from sale of plant
Payment received for capital credits

Net cash used in investing activities
i %
Cash flows from financing activities:
Loans payable advances
Line of credit advances
Prineipal payments on loans and note payable
Principal payments on line of credit -

Net cash provided by-(used in) financing activities

Net incroase-(decrease) in cash and cagh equivalents for year
Cazgh - beginning of year

Cash - end of year

Reconciliation of net income to net cash provided by operating activities:
Net income
Adjustments to reconcile net income to net cash provided by
operating activities:
Depreciation
Losg on disposal of plant
Noncash investment income
Decrease-{increase) in:
Accounts receivable
Prepayments
Inventory
Increase-(decrease) in:
Accounts payable
Acerued paid time off
Deferred tax liability
Cther current liabilities

Total adjustments

Net cash provided by operating activities

The accompanying notes are an integral part of this staternent.
-6-
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Notes to Financial Statements
December 31, 2013 and 2012
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DOUGLAS SERVICES, INC, REDACTED

Notes to Financial Statements
December 31, 2013 and 2012
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DOUGLAS SERVICES, INC.

Notes to Financial Statements
December 31, 2013 and 2012 .
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DOUGLAS SERVICES, INC. REDACTED

Notes to Financial Statements
December 31, 2013 and 2012
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‘DOUGLAS FAST NET
Income Statement for December 2014

RUS Form 47%

Yeaz fo Date Carrent Month

Item
1. Local Network Services Revenue
¢ 506001 Local Services - Trarsport (Ethemet)

0 5000.02 Local Services - DSL
0 5000.03 Local Bervices - Yoloe
0 5000.05 Loca] Services - Co-Location

Total for Line 1z
2. Network Access Services Reverug

4 50800 Network, Access Revanns
Fokad for Line 2:
3. Loog Distanse Metwork Services Reventes
0 5000.04 Local Sexvices - Yaice Long Distance:
Total for Linc 3:

5. Migeelignegus Revenuas

© 50100 LAN Services {Logal Arca Network)
0 520001 TRE Installation
0 5250.00 Other [ Wise, Tncome

Toial for Line 5t

7. Net Opaatiog Revennes (1 fhry 5 less 6)

3. Plant Specific Operatians Bxpense

4 61120 Metor Vehicle Expense
g 61250 Land and Buflding Expense
Total for Line §:
9. Plant Nonspecific Operations Fxpense
G 85300 Nezwenk Operation - Electronic Flant
¢ 65310 Power Expense
0 85340 Plant Operations - Qutside Plant
0 6540,0 Aceess Expense
Tetal for Line 9:

LC. Diepreciztion Expense .
4 6361.0 Deprecation Expense - Plant in Service
Total for Line 10;

12. Customer Qperelions Expense

0 6612.0 Sales
¢ 6613.0 Product Advestising
0 662310 Customer Sexvice

Total for Ling 12
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REDACTED

13. Corporate Opérations Expeuse U,

¢ 671190 Exeoutive

9 67200 General end Administralive

5 67210 Accounting and Finance

0 §7232.0 ‘Humao Resources

¢ 67250 Legal

0 67260 Procurement

9 6728.0 Other General and Adminiserarive

Total for Line 33;

14, Totul Operating Expenses (3 thru [3)

5. Opernting Income or Margias (7 loss 14)

15. Other Operating Iocome and Expeases

0 7300 Intecest Expense
0 74000 Gain/lLoss - Disposal of Assets
Q9 75000 Interest Income

‘Total for Line 16;

17. State and Local Taxes / Quier

0 6750.01 Taxes - Federl
0 6750.02 Taxes - State
0 675603 Taxes - Other

Total for Line 17

28, Total Operating Vaxes (17 + 18+ 19

21, Net Operating Encome or Margios
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DOUGLAS FAST NET REDACTED
Balance Sheet for December 2014
RUS Form 479
Year to Date
ASSETS
Current Assets
1. Cash and Equivalents
0 1120.01 Cash ~ Checking Account
0 112003 Petty Cash
0 1120.04 Cash Drawer
0 1120.05 Cash - Checking - Umpqua Bank

0 1120.051 Cash - Money Market - Umpqua Bank

3. Affiliates:
a, Telecom, Accounts Raceivable
0 1180.01 Accounts Recsivable - Customers
0 1180.02 Allowance for Bad Debt - Customers
0 1181.01 Accounts Receivable - Prof, Services

b, Other Accounts Receivable
0 1182.01 Accounts Receivable « Other Receivahle
0 1182.02 Allowance for Bad Debt « Other Rec.

5, Interest and Dividends Receivable
0 121000 Interest / Dividends Receivable

6, Material Regulated
0 1220.01 Materlals end Supplies/Iinveniory

8. Prepayrents

0 1280.01 Pre-Paid - Rent / Lease

0 1280.02 Pre-Paid ~ Taxes

0 1280.03 Pre-Paid - Insurance

0 1280.04 Pre-Paid - Regulatory Charges
0 128005 Pre-Paid - Other

Total for Line 13

Total for Line 3A:

Total for Line 3B:

Total for Lineg 5

Total for Line 6;

Total for Line 8:

10, Total Current Assets {1 thru 9)
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Noncurrent Assets
11. Investments in Affillated Companies
b. Nonrural Development
G 1401.0 Investments - Affillated Companies

EXHIBIT 3
REDACTED

Total for Line 111

17. Totsl Noncurrent Assets (11 thru 16)

Plant, Property, and Equipment
13. Telecom, Plant-in-Service

0 2112.0 Maotor Vehicles

0 21160 Tools and Equipment

021210 Building

0 2122.0 Furniture and Fixtures

0 2124.0 General Purpose ~ Computers / Software
0 2402.0 Gutside Plant

0 2403.0 Electronic Plant

20. Plant Under Construction
0 2002.01 Construction in Progress - Plant
0 2002,02 Construction in Progress - Billable

22, Less Accumulated Depreciation

0 3112.0 Accum, Depr. -~ Motor Vehicles
031160 Accum. Depr. - Tocls and Equipment
0 3116.0 Accum, Depr, - Building

031220 Aceum, Depr, - Furniture and Fixtures
031240 Accum. Depr. - General Purpose

0 3402,0 Accurn, Depr. - Outside Plant

0 3403.0 Accum. Dept, - Electronic Plant

Total for Line 18:

Total for Line 20

Total for Line 2

23, Met Plani {18 thru 21 less 22)

24. Total Assets (10+ 17 +23)

LIABILITIES AND STOCKHOLDERS' EQUITY
Current Liabilities
25, Accounts Payable

0 4010.01 Accounts Payable
0 401002 Accounts Payable - Other
0 4020,01 Employee Deduction - Medical

10
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0 4020,02 Employee Deduction - Dental

0 4020.03 Employee Deduction - Vision

0 4020.04 Employee Deduction - 401(k}

0 4020.05 Employes Deduction - Life

0 4020.06 Employes Deduction - Child Support
0 4020.07 Employes Deduction - Section 123
0 4020,08 Employee Deduction - Other

0 4020,1 Employes Deduction - Garnishment
0 4025,04 Employer 401{k) Match

0 4030.01 Federal Payroll Taxes Payable

0 4030.02 FUTA Tax Payable

0 4030,03 State Payroll Taxes Payable

0 4030.04 SUTA Payabls

0 4030.05 Worker's Comp. « State

29, Current Maturity - L/T Debt
0 4155.00 Current Porion - Long Term Debt

32, Income Taxes Accrued
¢ 4070.00 Acerued Income Taxes
0 4190,00 Deferred Income Taxes

33, Other Taxes Accrued

0 410001 Franchise Fees - Myrtle Creck
0 4100.02 Franchise Fees - Riddie

0 4100,03 Franchise Fees - Winston

0 4100,04 Franchise Fees - Canyonville
0 4100.03 Franchize Fees - Eugene

0 4100.06 Franchise Fees - Sutherlin

0 4100,07 Franchise Fees - Roseburg

0 410,08 Franchise Fees - Oakland

¢ 4100.09 Tranchise Fegs - Drain

0 4100.10 Franchise Fees - Glendale

0 4100.11 Franchise Fees - Yoncalla

0 4160.01 Federal Universal Service Fee
0 4160.02 Cregon Universal Service Fee
0 4160.03 PUC Fees

34, Other Current Liabilities
0 4040,00 Acerued Paid Time Off
0 4050.00 Acerued Payroll

EXHIBIT 3
REDACTED

Total for Line 25:

Total for Line 29:

Total for Line 32:

Fotal for Line 33:
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4130.00 Other Current Liability

4150.01 Line of Credit - NCSC

4220.01 Acerued Interest - N/P - Restrycture

422002 Accrued Interest « N/P - Capital Needs
0 422003 Acerued Interest - W/P - Aviation Driv

-]

Total for Line 34:

35. Total Current Liabilities (25 thiu 34)

Long-Term Debt
39. Funded Debt - Other
0 4215.01 Notes Payable - NCSC - Debt Restructure
0 4215.02 Notes Payable - NCSC - Capital Needs
0 4215,03 Notes Payable - NCSC - Aviation Drive
Total for Line 39
46, Total Long-Term Debt (36 thru 45)
Other Liability and Deferred Credits
57. Retained Eamings or Marging
0 4560.00 Retained Earnings
Current Fiscal Margins
Total for Line 57:

58. Total Equity (31 thru 57)

59. Total Liabilities and Equity (35 + 46 + 50 + 38)

12

EXHIBIT 3

REDACTED
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DOUGLAS FAST NET

EXHIBIT 3
REDACTED

Cash Flow for December 2014

ety e et

OPERATING ACTIVITIES
Net Income
Depreciation Expense
Amortization Expense
Loss/Galn from Disposal of Assets
Total Funds from Operations

Accounts Recelvable
Materials and Supplies
Prepayments and Deferred Charges

(Increase)/Decrease in Operating Asssts

Accounis Payable
Other Current Liabilities
Increasef{Deerease) in Operating Liabilities

CASH FROM OPERATING ACTIVITIES
INVESTMENT ACTIVITIES
Net Capital Expenditures

Other Long-Term Investments
CASH FROM INVESTMENT ACTIVITIES

FINANCING ACTIVITIES
Long-Term Dbt

Other Lizbilities and Deferred Credits
CASH FROM FINANCING ACTIVITIES

CASH FROM ALL ACTIVITIES
TOTAL CASH BEGINNING OF PERIOD

TOTAL CASH END OF PERIOD
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December 31, 2014

Douglas Services {tba Douglas Fast Net)

Jon Vradenburg, Director of Netwark Operations
2356 NW Avlation Drive

Roseburg, Orégon 97470

RE: Certification of Network Dfagram

Dear Mr, Vradenbiurg,

As ratiuested, members of the Structured Communlication Systems, Inc. {"Structured”) network
enginaering team have reviewed the attached network diagram {Exhibit A} and assoctated technology
descriptions for purposes of determining whether the network is capable of deffvering volce and
broadband service up to 100 Mbyps,

Based upon our review of the information provided, Structured certifies that tha Eﬁmunlas Services {dha
* Douglas Fast Net) ggtwcrk drawing contained in Exhibit A demonstrates netwark deslen capable of
----- eiigermg volee and broadhand services up to 100 Mbps. ) e T

Structored isa E‘aading information techriology consultancy and systerns Integratocthat has partnered
_with-hunidreds of ¢lients throughout the WS, to maximize the valug F IT. For two decades, Structurad
consyltarits have collaborated with C10s and IT departments to developand implement tichnology
strategies that drive measureable Improveéments throughout the organization, .. ° 4t

Foundead in 1892 and headquariered in Portiand Qlregon, Strlic.tured has ofﬁees thmughout the USand
represenits a global clientele, For more Information, visit hity:/ : .

Regards,

Casey Richinond, Ganers) Counsel
Structured Communication Systems, Ing,
12901 $.E, 97" Avenue, Sufte 400
Clackaimas, Orégon 97015
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Data Sheet

Prodict Overview ‘ Product Description
Businesses and cloud builders of Juniper Networks® MX Serles 3D Universal Edge Routers ara a porifolio of high-
all typas—from telecom service performance, software-centric physical and virtual routers that support a broad set of
peoviders to enterprises—are applications in service provider, enterprise and cloud networks, With powerful routing,
under pressure to Increase switching, and services capabilities, the MX Serles delivers unmatched flexibllity and
network scale, performance, Investment protection,
and reliabllity while cantaining
© capital spending and streamlining Powered by Juniper Networks Juncs® operating system, the MX Series streamilnes nt
operations, Achleving these goals network operations and improves the availability, performance, and security of ali types .
, Is difflcutt due to double-cigh of servicas. |t offars the most cbmpl_ete, advaneed features I the industry, Including traffic
growth rates, driven malnly by segmentation and virtualization with MPLS, subscriber management, sophisticated
cloud adoption, online video, and virtualization technigues such as Virtual Chass)s technology and virtual CPE, low-latency
rass adoption of mobile devices. multicast, as well as comprehensive security and QoS Implementatlons that ensure the
Powered by the Junos operating quatity dellvery of {ime-sensltlve applications and services,

systemn and Junos Trlo chipset, the
SDN-ready MX Serles Universal
Edge Router portfolio helps
enterprises, cloud operators,

With the MX Serles, all major components are fleld replaceable, increasing system
availability and decreasing mean time to repalr (MTTR). Carrler-class rellabllity and high
avaltabllity features on the MX Serles Include graceful restart, nonstop activa routing (NSR).

service providers, and cable MPLS fast rerqute, unified In-service software upgrade (unified ISSU}, a comprehensive
oparators Incraase network scale, OAM toolklt, and service-level resiliency with features such as virtual private LAN service
performance, and reliahility, The {VPLS) multhoming.

MX Serles delivers the caplial
efflciancy, service agility, and M¥X Serlas 30 Unlversal Edge Routers provide the 3D seale, bandwidth, services, and

operaticnal scale neaded far stibscribers that cloud bullders, enterpilses and service providers need {o cormmand a
next-generation carrler, cloud and competitive advantage In today's rapldly changing enviroament, The MX Serles portfolio
enterprise applicailons, offers a broad range of physical and virtual platforms that dellver routing capacity from
1Gbps thraugh 80 Thps, The MX Serles portfolio includes the vMX virlual rauter; highly
cornpact routers such as the MXS5, MX10, MX40, and MXB0; an aggregation optimized
router, the MX104; modular edge routers including the MX240, MX480, and MX960; and
ultra-high capacity edge and converged edge/core platforms such as the MX2010 and
MX2020. This datasheet specHiically addresses the Juniper Networks MX240, MX480, and.
MX260 30 Universal Edge Routers,

« The MX240 offers high-interface density and performance In a space-efflclent package
ebirar and a that Is practical for enterprise WAN, data canter, and campus deployments as well as
sevaral service provider applications In srmal| and medium points of presence (POPs),

The MX480 provides a dense, highly redundant platform primarily targeted for medium
to large enterprise campuses and data centers, and service provider edge applications
In medium and large PoPs.

« The MX260 |5 a high-density, high-capaclty platform deslgned for the service provider
edge and data center cores.
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M Serles 30 Universal Edge Routors

EXHIBIT 3

Data Shest

Architecture and Key Cormponents
Takle 1: MX Serles Key Components

System capacliy! 1.82 Thps 512 Thps 092 Thps
Switch fabric 480 Gbps 48D Gbps 480 Gbps
capacity per slot?

MPCs and DPCs per 3 & 12
chassls

Chassls per rack 9 6 3

Switch Control Board (5CE)

The SCB powers on and powers off cards, controls cloeking,
resets, boots, menitors and controls system functlons, including
fan speed, board power status, Inline power distribution modute
{PDM) status and control, and the system front panel, The
switch fabrlc Is Integrated into the SCB, providing a nen-blocking
architecture that connects to all within the chassis, and the
Routing Engine installs directly into the SCB. Three SCBs are
avallable for the MX960, MX480, and MX240 routers—the SCB,
the SCBE, and the SCBE2.

Table 2: 5CB Comparison

SCBE2- Enhanced 192 5)2 992
MX-BB MX Switch T

Control Board

{S5CBE2)
SCBE- Enhanced 96 272 512
hX-BE Switch Contral

Board {SCEE}
SCB- Switeh Controt 48 144 2.64
MX980-  Board (SCB)
BB

Routing Engine (RE)

The Routing Engine handies all routing protocol processes.

the software processes that contro! the router's Interfaces, the
chassis componeants, system managemeant, and user access

to the router, These routing and saftware processes run on top
of a kernel that Interacts with the Packet Forwarding Engine
_(PFE). The Routing Englne also provides control ptane functions
and runs Junes 08, Software processes that run on the Routing
Engine maintaln the routing tables, manage the routing protocols
used on the router, control the router Intarfaces, cantrol some
chassls cornponents, and provide Lhe Interface for system
rmanagement and yser access to the router, Routlng Englnes
communicate with DPCs and MPCs via dedlcated out-of-band
rnanagement channels, providing a clear distinction between the
control and forwarding planes.

Madular Port Concentrator (MPC)

MPCs leverage the Junos Trio chipset to deliver high denslty 1,10,
40 and 100 Gigabit Ethermnet, as well as ATM/SONET and Inline
services across the entlre MX Serles portfallo, These advanced
capabllitles allow you to flexibly mix and match interfaces to
create service-speclfic and "pay-as-you-grow” conflgurations.
Tha MPC houses the PREs to dellver comprehenslve Layer
3rauting (Pv4 and IPv6), MPLS, and Layer 2 switching and
advanced Hlerarchical quality-of-service (HQ0S),

For more defalls on MPCs, please vislt wwwiunjpernet/us/ens
(31t asheets/ 1000294--en.pdf,

Dense Port Concentrator (DPC)

DPCs provide multiple physical Interfaces and PFEs on a single
hoard that installs in a slot in the MX Serles routers, A DPC
recelves incoming packets from the network and sends outgoing
packets ko the network. The PFEs on a DPC are equipped

with purpose-bullt ASICs that perform packet processing

and forwarding, Each PFE tonsists of one -Chip for Layer 3
processing and or'fé' Layer’,lﬁ network processor,

For more detalls n the DPC, please vish wwwyunlpernet/us/zn/
local/paf/datasheets/ 1000209 -enpdf.

Junos OS o _ . .
Junps OS is a single, modular O5 with a single release cycle that
Is supported across all Juniper Networks routers, switches, and
security devices in a unlgue approach that extends slgnificant
operational and accromic benefits, Junos OS streamlings
natwork cperations and improves the avallabliity, performance,
and securlty of all types of services supported Ly the MX

Sarlas 30 Universal Edge Routers, Including L2/L3 VPNSs, trafiic
segmentation, low-latency mutticast, and comprehensive

QoS features that accelerate the dellvery of tlre-sensitive
applications,

Junas OS also offers advancad virtualized nelwork services such
as Virtual Chassls technology, cloud-based CPE, and natwork
edge services such as network address kranslation (NAT) and
carrier-grade NAT (CGNAT), IPsec, flow monitorlng, and stateful
firewall—allowing the seamless and operationally efficlent
Integration of these advanced service capahilitles directly on
the MX Serlas. Unlike other network operating systems that are
fragmented Into many different releasa Images jolned under a
common "brand,” our unifled approach to OS development and
deployment reduces the cost, cormnpiexlty, and time to implement
and mataln network Infrastructure,
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MX Serles Features and Benesfits

Unrnatched Network Avallablity

The MX Saries 3D Ts a true carrler-grade platform that ensures
nonstap network availabllity with layvered physical, logieal, and
protocal-level resilency options, Chassis redundancy Is based on
atvanced Virtual Chassls technology, Link aggregation group (LAG)
technology supporis stateful card and port redundancy, as well as
subscriber and sesslon persistence in the case of switchovar,

On the software slde, Junos OS has a modular architecture that
runs each progranm Independently with its own memory space

o ensure that processes de not Intarfere with one another, A
Tuil set of high avallabillty (HA) features, Including unified In-
service software upgrade (15SU); a comprehensive OAM tooliklt,
Junos XML management protocol commilt script capabllities and
setvice-level resillency with features such as virtual private LAN
service (VPLS) multlhoming.

Advanced Virtualized Network Services
Junos OS-based virtualized network services enable cost-
" Meffective router Integrated sarvice scale without Impacting
forwarding performance or requiring operaters to use third-party
" appliancas. The MX Serles can efficlently support services that
Include the fottowing:

+ Junos Videa Focus for proactive video guallty assurance

+Junos Addrass Aware, which helps you consarva your [Pv4
address pool, ensure-[Pv4/iPv8 coexlstence, and transition
to IPvé
+ Junos Network Secure, which provides stateful firewall
services for network protection and managed securlty offers
+ Junos VPN Site Sacure, which uses standard encryption
modes ta secure communlcation between the customer
premises and the network edge, and for added securlty over
L3 VPNs
+ Junes Traffic Vision, which monitors traffic flows and
generates detalled flow records
The Sendce Control Gateway, an open platform that enables the
" creatien and dellvery of subscriber- and application-aware sarvices
and service chaining,

Comprehensive Broadlzand Edge Capabilitles

The MX Serles provides a powerful broadband network gateway
(BNG) that lets operators provision broadband services for today
and lomorrow with support for Point-to-Polnt Protocot (PRR)
subscriber termination, Dynarmie Host Conflguration Protocol
(DHCP), IPv4/1Pvé local server, and relay proxy for subscribers’
raigration to DHCP aceess models. Juniper's solutlon also
supports RADIUS and Dlameter back-end servers to facllitate
authentication, pollcy contral, and accounting. and It offers’
flaxtble L2/L3 wholesala models, The MX Serles BNG also
dellvers advancad features such as hlerarchical queuing, granular
Q0S, and dynamlc multilayer service acilvation.

Broad Business Edge Capabilitias

The MX Serigs provides a comprehensive VPN toolklt that
enables feature-rich, standards-basad, secura interworking and
streamlined operations needed to help you reduca expenses and
enable innovative business services, in addition to basic L3 YPN,
L2 VPN, and VPLS, enhanced ¥PN service support Includes QoS
priontizec VPN traffic for volce and video, VPN-aware multicast
and firéwall seivices that laverage tachnologles such as LDP-
BGP VPLS Interworking, point-to-multipoint label-switched
paths (P2MP-LSPs), BGP-basad multicast L3VPN, 1.2 VPN
Interworking te connect disslmilar L2 access networks, MPLS
plug-and-play, and IPsec/GRE VPNs,

Metro Fthernet Capabilities .

The MX Serles s Carrler Ethernat 2.0 certifled and supports
metre Ethernel, and aggregation solutions with a full sulte of
routing and switching featuraes, allowing you to choose the
deployment model that best fits your business and technical
neads, Tha MX Serles can be flexibly deployaed as an IR/ VPN
adge rauter, VPLS provider edge router (VPLS-PE), MPLS label~
switching router (LSR), LZ switch, or L3 router In maobille, fixed,
and cable netwoiks.

Uriversal SDN Gateway Capahilities

Supporting a wide range of SDN and encapsulation protecols, the
MX Serles s Ideal as an SDN universal gateway to bridge between
physlcal and virtual networks—even networks running different
encapsulation or overlay technologias. Examplas of supported
protacols Include Multlproiocol BGP (MBGP), dynamic tunnels

© using MPLS-over-GRE or VXLAN encapsulatlon, virtual routing

tables and forwarding (YRF) ancl BV (E-VPNs), mechanisms
to send traffic between VRF and global routing table based on
conflguration and pollcy, and support for NETCONE
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MXa60

MX240

o Speclfications and Approvals
. This sectlon lisis haslc specifications by platform. For furthei‘ d_\é{'al[s. pl;e;iase refer to the hardware Installatlon manuals at
www unlgetneiAechoubs/hardware, -

Dimenslons and Power

- Physleal dimensions | 175%87x73.8In ‘ 175 %14 %x238In 175%2768 %2351
{WxHxD) (44.5x 221 60,5 cim) (44.5% 35,8 x60.5.cm) {44.5% 705 (16 RU) X 597 cm)
Weight ((b/kg) fully configured 130 /59 kg 180:1b/81.7 kg 334 19/151,6 kg
Mounting Front or center Front or center Front or center
Power (DC/AC) -40to 72V DC ~40ta-72Y DC =40 ko ~72 ¥ BC
100 t0 240 V AC 100 t0 240V AC 200 t0 240V AC

Juniper Networks Services and Support

Junlper Networks [s the leader In parformance-enabling services that are deslgned to accelerate, extend, and optimize your high-
performance network, Our sarvices allow you to maximize operational efficiency while reducing costs and minlmizing rlsk, achleving a
faster time to value for your network, Juninar Networks ensures operational excellence by optimizing the network to maintain required
lavels of perforrance, reliabllity, and avallabllity, For more detalls, please visit waswiuninecnet/ss/indredycis-sevices,
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Ordering Information

. MX-MPCI1-30-Q-R-B
‘ MX-MPC1-30-R-B

' MX-MPCIE-30

. MX-MPCIE-3D-Q

I MX-MPLIE-3D-Q-R-B

‘ MX-MPCIE-30-R-B

- MX-MPC2-30

: MA-MPC2-3D-EQ

. MX-MP(2-3D-EQ-R-B
MX-MPC2-3D-Q

I MX-MPC2-3D-Q-R-B
- MX-MPC2-30-R-B

. WX-MPC2E-3D

' MY-MPC2E-30-FQ

M¥-MPC2E-3D-EQ-R-B
MA-MPC2E-3D-P
MX-MPC2E-30-P-Q-f

MX-MPC2E-3D-P-Q-R-B

MX-MPC2E-3D-P-R-B
MA-MPCZE-3D-Q

l MX-MPCZE-30-0-R-B

‘ MX-MPCZE-30-R-B

. MX-MPC3E-3D
MX-MPCIE-30-R-B

MPC-3D-16XGE-SFHPP

MRPC-3D-16XGE-SFPP-R-B

MPC4E-3D-2CGE
MPCAE-30-32XGE-SFPP

MPC4E-30-2CGE-BXGE-IRB

MX-MPCIE-3D line card bundl&fncludes full scale 1.3, 1.2, and L2.5 features

Eiase Unl‘c M}{240 MX4BD MX860
DC Chassl.; """"""" MK24DBASE DC MX24O BASE3~DC MX4BOBASE DC, MX480BASE3- - r\Ddé(QGOBAS E3-DC: MX960BASE-
AC Chassls MXZ240BASE-AC, MX24OBASE3— MXABOBASE-AC, MX4B80BASE3-AC . WMX2B0BASEI-AC; MX960BASE-AC .
ACH, MX240BASE3-ACL
MPC
. MX-MPCI-30 . 1x¢Tro Chipset MPC, port queulng; ]f]cl;JdES full seale 12A.2.5 and reduced sca;le 1.3 features
- MX-MPC1-3D-Q . ¥ Trle Chipset MPC, par-IFl. HQoS, }ZéADOD gueues {maximum 64000 egres.s): Inctudes full scale L2/.2.5 and

reducad scale |3 features

MX-MPCI-30-Q lIne card bundle; Includes full scale L3, L2, and L2.5 features

MX-MPC1-3D Lne card bundle; Includes full scale 1.3, L2, and L2.5 features
1% o Chipset Enhanced MPC, port qup.ulng'. ncludes full scale L2/.2.5 and red uced scate L3 features

TxTio Chipset Enhanced MPC, per—fFL HQoS, 128,000 gueues (max 64,000 egress) includes fult scale L2/L2 5
and reduced scale L3 features

MX-MPCIE-3D-Q line card hundle; lncludes fulkscale L3, L2, and L2.5 features

‘ 2xTrio Chipset MPC, port queLing; indudes full scale L2/L2.5 and reduced scale 1.3 features

I ZxTtio Chipset MPC, per-IFL HQBS, 512,000 gueues; includes full scaie L2/L2.5 and reduced scale L3 features
' MX-MPCZ-3D-EC line card bundle, Inétudes full scale L3, L2 and 1.2.5 feature;

‘ 2xTrlo Chipset MPC, per-iFL HQoS, 256 000 qgucues (mm; 128,000 egress}: ii-TCIUdES full seale L2/12.5 and

raduced scale .3 features

MX-MPC2-3D-Q tine card bundle: Inclucles full scale L3, L2, and L2.5 features
MX-MPC2-30 line card bundle; lncludes full scale L3, L2, and L2.5 features
2xTrlo Chipset Enhanced MPC, port quculng. includes full scale L2/1.2.5 and reduced scale L3 features

.;ZxT:ic Chlpset Enhanced MPC, per-IFL HQoS, 512,000 quaves; includes fult scale L2425 andreduced seate L3
eatures

MA-MPCZE-30-EQ line card bundte; Includes full scale L3, L2, andL25 faaturez

2xTrio Chipset Enhaniced MPC, 1588\:2 port queuing; Includes full scale L2/L2 5 and reduced scale L3 features
MX-MPC2E-30-F line card bundle; Includes 1588v2Z, per-IFl. HQoS, 256,000 queues (maxtmumlza 000 egress),

full scale L2/12.5 and reduced scale L3 features

MX-MPC2E-3D-P line card burdle; lnclucles 1588v2, per-[FI_ HQ0S, 256,000 qUEUE.: (rraximum 128,000 egress),

full scale L3,12, and L2.5 features

MX-MPC2E-3D-P line card bundle; Inclizdes 1588v2, full scale L3,1.2, and L2.5 features
2x o Chipset Enhanced MPC, per-IFL HQoS, 256,000 gueues (rmaximum 128,000 egress); Includes fll scale 12/

2.5 and reduced scale L3 features

' MX-MPC2E-3D-Q line card bundle; Includes full scale 13, L2, and L2.5 featurc::s

. MX-MPC2E-3D line card bunclle lnciu.des full scata 13,12, and |25 features .

) MPC3 with support for 106GBE, 4OGSE, ard 10GLE Interfaces, L2.5 features, Ioptlcs sold sep;'lrate ly

| MPCIE wih support for 100GhLE. 40ébE. and 10GbE Interfaces, Includes full 'scale 1.2, L3, L3VPN features, optles .

sold separately

. 16x10GhIE ports with L2.5 features, opncs sold separately

‘ YoX10GHE ports with full seale L3, L2, and 1. 2.5 features, optics sold separately

' 2X100GhE and 8x10GLE parts; full scale L2/1.2.% and reduced scale |3 features

' 32x10GbE, full scale 1.2/1.2.5 and reduceci scale 1.3 features

‘ 2X100GHE and 8X10GhE ports, full sca|e L2/.2.5, L3 features, up to 16 L3VPN5 per MPC

[
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F’CAE 3D~32XGI:-[

MPC4E-3D 2CGFBXGE~RB

SZX]GGbE SFPP ports, fi ull scale L2/1.2.5 L3 {eatures, Up to 16 L3VPNs per MPC

ZXIOOGbE and Bx10GhE pcrts. full scale L2A.2.5, L3 and L3VEN features

MPC4E-3D 32XGE-RB

32XGbE SFPP ports full scale L2/L2 5,L3 and L3VPN features

MPC5E-HI0GI0G

MPCSE-100G10G-IRB

 MPCSE-100GIOG-RE

' MPCSE-40G10G

' MPCSE-40G10G-RE

| MPCSE-40G10G-RB

' MPCSEQ-I00GI0G
 MPCEEQ-100GI0G-RB
 MPCEEG-I00G10G-RB
. MPCSEQ-40GI0G
 MPCSEO-40G10G-RE
 MPCSEO-40G10G-RE

MS-MPC-128

2-port 100GHE and 4-port 10GHE wi th HQ0S; sugparts 1 millicn quetes and 128 000 sesslons. m:ludes fuli scale -

2-port 100GhE and Auport ]OGbE Includes full scale L.2/L.2.5 and raeduced scala L3 features, optlonal lkkense

perrnlts up to 32,000 qucues with HQoS,

2 -port 1DOGbE and 4~port 10GHE: ncludes full scale L2/L2,5, L3 features and up to 18 L3VPN Instances, optlonal
license permits up to 32,000 quaues with HQoS,

2-port 1006GbE and 4-port 10GHE; Includes full scale L2/L2.5,L3 and L3VPN features, optional license permits up
to 32,000 queuss with HQoS.

6-port 40GhE or 24-part TOGHE; Includes full scale |.2/1.2.5 and reduced scale L3 fratures, optional license

parmits up to 32,000 queuss with HQoS,

B-port 4QGhE of 24-port 10GHE; includes full scale 12/L.2.5, L3 features and up to 16 L3VPN instances, optlonal

llcense parmits up to 32,000 gueues with HQeS,

§-port 40GHE or 24-port 10GhE; includes full scale 2/1.2,5, L3 and L3VPN features, optional lcense permits up to

32.000 gueues with HQoS,

2-port J00GHE and 4-port 10GhE W|th HQe5; supports 1 milllon gueues and 128 DOQ sesslons: Includes full scale
1.2A.25 and recuced scale L3 features :

2—port1DOGbE and 4-port 10GhE with HQo0S; supports 1 million queves and 128 000 sesslons, ncludes. {ull scale

L2/125,L3 features and up to 16 LSVPN instances. [

L2/L25, L3 and LEVPN features,

Geport 40GEE 0r24—por|. 10GbEwith HQGS supports 1Tmdillon queuss and 128 000 sesslons; Includes full scale
L2/1.2,5 and recluced scale L3 features

6-port 40GhE or 24-poit 10GhE with HQDS supporis 1milljon: quales and 128 000 sesslons, includes ful i scale
L2/L25,1.3 features and up to 16 L3V PN Instances,

&-port 40GhE or 24-port 10GBE with HQoS supports 1 milllen queles and 128 000 sesslans, Includes full scale

L2/L25, L3 and L3VPN features,

Multiservices MPC supports a variety of licensed applications Including Stateful flrewall, Casrier-Grade NAT

(CGN), and deep-packet inspection (DPI); each purchased separately, MS-MPC accuples a single slot In MX2020,
MX2010, MX980, MXA80, and MX240.

MiC
‘ MIC3-3D-10XGE-SFPP
I MIC-3D-20CGE-SFP
. MIC-3D-20GE-SFP-E
} WMIC-3D-20GE-SFP-EH

' MIC-3D-2ZXGE-XFP
MIC-3D-4XGE-XFP
MIC-3D-40GE-TX

' MIC3-3D-1X100GE-CFP

. MIC3-30-IX100GE-CXP

‘ MIC3-30-2X40GE-Q5FPF

' M3-MIC-16

I MIC with 10xI0GbE SFP+ Interface

' 20 ports of 10/100/1000 Lthernet wlt.h small form-factor pluggable lranscei\;'er (5FP} Intarfaces

I 20 poits of 10/100/1000 Ethernet w]t‘h anhanced small ferm~factor pluggabie transcelver (SFP} Interfaces
‘ 20 ports of 10/100/1000 Ethemet wltlh enhancad and termperature harcienec‘l small form-factor pluggable

transcelver {SFP) interfacas

2 10GkE modular interface cards with XFP Interfaces

410GbE modular interface cards with XFP interfaces

40 ports of 10710071000 Ethernet with TX Interfaces

MIC with 1X100GbE C form-factor pluggable transcelver (CFP) Interface

MIC with 1X100GbE CXP Interface

MIC with 2x40GhE QSFP+ interfaces

Muliiservices MIC supports a vatlety of licensed applications Including Stateful firewall, Canrler-Grade NAT (CGN),
and deep-packet Inspection {DPI); each purchased separately.
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DPC

DPCE-R- ZOGE-ZXGE

DPCE-R-Q- ZGGE ZXGE

DPCE—R~Q ZDGE-SFP
DPCEmR ZXGE-XFP
40lebE L2/L3 capab[

DPCE—R 4DGE SFP
40x1GLE enhanced quauing DPC for MX Serles with L2/L3 features and VLAN-HQ0S

DPCE-R-C-40GE-SFP

DPCE-R-40GE-TX

DPCE-X-40GE~SFP

DPCE-X-0-40GE-SFP

DPCE-¥-4XGE-XFP

DPCE-R-4XGE-XEP
DPCE-R-Q-4XGE-XFP

DPCE-X-Q-4XGE-XFP

MX-FPC2

ME-DRC

2x1{)GbE Enhanced DPC for MK Serles

40-port 1310071000 RJ-45 DPC with L2+L3 features

40x1GbE L2+ capable

‘ 40¥10/100/1000 Ethernet 1.24.3 Capéble withRJ45

. 4X10GEE L2+ capable .

‘ 4¥10GEE Enhanced DPCwith L2+L3 featuras

‘ 4x10GbE quevlng DPC with 1273 features and VLAN-HGQ0S
' 4x1 ngE L.Z+ capable hoard with enh.anced queulng

DPC with 2 slets for type 2 #iCs

Multiservicas DPC Brovides 20 Gbps of service throughput

Routing Englnes

RE-S-1300-2048-8B

RE-S-2000-40%6-UPG-BB
RE-5-1300-2048-R
RE-5-2000-4096-R

RE-5-1800X2-8G-R

RE-S-1800X2-16G-R
RE-5-1800X4-8G-R

RE-5-1800X4~16G-R

RE-5-1800X2-8G-UPG-BB

RE-5-1800X4-32G-BB

RE-5-1800X4-32G-R

RE-5-1800X4-326G-5
RE-S-1800X4-32G-UB
RE-5-1B00X4-32G-WS

' RE-5-1800X2-16G-UPG-BB
RE-S-1800X4-8C-UPG-BB
RE-5-1800%4-16G-UPG-BE

1.3 GHz CPU and 2 GB mernory, base bundle
2 GHZ CPU and 4 6B memay, base bundie

1.3 GHz CPU and 2 GB memeory, redundant

- 2 3Hz CPU and 4 GB memory, redun&ant

. bual-core 1.8 GHz CPU and 8 GR mer;-;on.'. redundant

‘ Dualﬂ:on% 1.8 GHz CPU and 16 GB me.mory. redundant

. Quad-core 1.8 GHz CPU and 8 GB mémory. redundant

' Cuad-core 1.8 GHz CPU ancd 16 GB rn.ernory. redundant

. Dual-core 1.8 GHz CPU and 8 GB mer‘nory. upgrade for base bundle
' Duat-core 1,8 GHz CPU and 16 GB me-mory. upgrade for basa bundie
. Quad-core 1.8 GHz CPU and 8 GB mémcry. upgrade for base bundle

Quad-cora 1.8 GHz CPU and 16 GB memary, uparade for base bundle

Quad Cora 1.8GHz CPU with 32 GB memory, base bundle

Quad Coie 1.8GHz CPU with 32 GB mernory, redundant

Quad Core 1.2GHz CPU with 32 GB mamory, spare

Quad Core 1.8GHz CPU with 32 6B mamory, upgrade for base bundie

Quad Core 1.8GHz CPU with 32 G8 memoty, worldwide varsion

SCB-MXS65-BE
SCBE-MX-BB
SCBE2-MX-BB

Switch Board Control

SCB for MXZ240, MX480, and MX960

Enhanced Switch Control Board for MX240, MX480, and MX960

Enhanced MX Switch Control Board for MX240, MX480, and MX960

Junos O
USsA Junos 0S5
Worldwide Junos-Ww
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About Juniper Networks

Juniper Netwarks Is In the buslness of network Innovatlon, From
devices to data centers, from cansumers o cloud providers,
Juniper Netwarks delivers the software, silicon and systems that
transform the experience and economics of networking, The
company serves customers and pariners warldwide, Adcltionat
Information ean be found at www unipernet,

Corparate and Sales Headquarters APAC and EMEA Headgquarters
s ' ‘ Juniper Networks ntesnational B,
lng Averiue 240

USA . Mg

U _ ! S;hip!1ol—3l_}k.
Phorie: B8BIUNIPER (568566.4737) Amsterdam, The Nethrands
or +1.40B745.2000 Phone! +31.0.207125.700
Fax; +L408.745.2100 Fax +31.0.207125.701
wwwunipernet

Copyrleht 2014 Junlpar Netwerks, Inc. All rights resarved, Junlpar Metworks, the Jutiper Networks logo, Junes
and QFairic are registered tradernarks of Juniper Netwaorks, inc, In the United States and other countries,

All other trademarks, service marks, registered roarks, of reglstered service marks are the property of thelr
respectlve owners, Junlper Nelworks asaumes na responsibility for any Inaccuracles n this documeant, Juninar
Natworks reservas tha fight to change, modify, transfer, or atharwisa revise this publication without notice,

1000208-025-EN_Dec 2014
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Produet Overview

The Juniper Networks EX4500
lina of Ethernat switches delivers
a scalable, high-performance
platform for supporting High-
density 1 gigablt per second
{Gphs) and 10 Gbps data

canter top-of-rack as. well

as data center, campus, and
service provider aggregation
deployments.
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Product Description

Faaturing up to 48 wire-speed 10-Glgabit Ethernet (10GbE) ports In a two rack unit 2U)
platform, the Juniper Networks® EX4500 Etnernst Switch delivers Layer 2 and Layer 3
connectivity to networked devicas such as sarvers and other switches, The EX4500 base
swltch provides 40 fixed 10GbE pluggable ports that can also suppert GhE connectors for
arlded flexlbillty. Twe optlonal high-speed uriilnk modules offer four additionat 10GHE small
form-factor pluggable transcelver (SFP+) poYis each for connecting to upstream devices,
By targeting high-denslty 10GbE top-of-rack and aggregation deployments In the

data center, campus, and sarvice provider environments, EX4500 switches perfectly
complement the Juniper Networks EX Serles Ethernet Switch product family: the Juniper
Networks EX2200 line and EX3200 line deslgned for low-density access deployments;
the EX4200 line deslgned for data center and campus GbE access and aggragation
deployments; and the EX8200 line of Ethermnat switches designed for data center and
campus cora and aggregatlon envirenments.

Virtual Chassls Technology

The EX4500 supports Juniper Networks' unlqua Virtual Chass!s technology, which enables up
to 10 Interconnected switches to operate &s a singla, toglcal device with a single IP address,
when deployed in a Virtual Chassis conflguration, the EX4500 switches are connected ovar
a 128 Ghps backplane using Virtual Chassis interconnect cablas, EX4500 switches can also
ba Intercannected using a link aggregation (LAG) of up to aight SFP+ 10 GRE line-rate lnks,
allowing switches to reslde In different locations. Intercennected switches are monitored and
managed as a single devica, enabling entarprises to separate physical topology from loglcal
groupings of endpolints and allowing more efflcient resource vtilizatlon.

In the data center, using Virtual Chassls technology at the top of rack or and of raw to
agpregate setvars provides flextbitity in the deployment of uplinks. Rather than reguiring
redundant Inks for each physical switch to ensure high availability, redundant tinks are only
needed for each Virtval Chassis group, EX4500 and EX4200 switches may be combined
within & sipgle Virtual Chassis conflguration to support environmeants where both GhE and
10GbE servers are prasent,
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Flgure T: The EX4500 provides 10GbE server access In the data center.

Juniper Networks Services and Support

Juniper Networks Is the leader in performance-enabiing services that are deslgned to accelerate, extend, and optimize your high-
performance network. Our services altow you to maximize operational efficlency while reducing costs and minimizing risk, achleving a
faster time to value for your network, Juniper NMetworks ensures operational excellence by optimizing the network to rmaintaln required
levels of performance, rellabllity, and availahility. For more detalls, please visit www.lunioernet/us/en/products-services,

~
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EXB8200
Core

Building 1 Bullding 2

Figure 3: The EX4500 switch offers an economical, power-efficient, compact solutlon for carnpus agaregation deployrments,
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Campus Deployments

The EX4500 also offers an economical, power efficlent and
compact solution for aggregaiing 10GbE uplinks from access
devices in bullding and campus deployments (see Figure 3),
The switch's dual-spead interfaces also support envlironments
transitionlng from GbE to 10GDbE.

The EX4500 easily meels enterprise core switch requirernents,
delivering wire-spead performance on every port, full davice
redundancy, support for Layer 3 dynamic routing protocols such
as RIP and OSPF and a comprehensiva security and quality-of-
service {QoS) feature set.

Data Center Deployments

The EX4500 Ethernet Switch is designed for demanding data
center applications where high performance, high availablity, and
energy efficlency are key requirernents (see Figure 1), Operating

at wire speed, the EX4500 switchies deliver 714 Mpps throughput
and a data rate of 960 Ghps (full duplex) for both Layer 2 and
Layer 3 protocols. An industry first and only‘, EX4500s can be
nterconnected In a Virtual Chassis conﬂgu[ation th_a}t alsoincludes
EX4200s, creating a single logical switch that offersia variety of
port and density optlons for mixed server environments.

Flexlble deployment options enable the EX4500 to support back-
to-frant and front-to-back cooling, which ensures consistency
with server deslgns for hot and cold alste deplayiments, Front- and
rear-faclng conflguration options ensure closer proxirmilty to server
ports, optimlzing parformance and Keeping cabla lengths short and
manageahle, The EX45C0 is also vary environmentally consclous,
drawing less than elght watts per port under maximum load.

For small data centers, the EX4500, in a Virtual Chassls
configuration, Is [Beally deploved as the aggregation/core
switch, aggregating 10GbE uplinks from EX4200 Virtual Chassls
conflguratlons in the access layer (see Flgure 2},

Custormners Introducing 10GhE into thelr racks will be able to use
the EX4500 to add 10GbE-attached servers, ISCSI and networle-
attached storage (NAS) with minimal Impact to the current
switching Infrastructure,

The EX4500 also ncludes hardware support for the Data
Center Bridging (DCRB) feature sef, also referred o as Converged
Enhanced Ethernet (CEE). DCB Is a collection of ndividual

IEEE standards that allow for Ethemet-based 170 and network
cenvergence, Including support for FCoE,

WGhE DCB and /0 Convergence Deployments

The EX4500 Is a fult IEEE DCB- and TN FC-BB-5-based FCoE
Transit Switch, delivering a high-performanca solution for -
converged server edge access environments, As an FCoE Translt
Switch, the EX4500 provides a pure IEEE DCB-convgrged dccess
tayer between FCoE-enabled servers and an FCoF-enabted+lbre

‘Channel 5AN (see Figure 4),

Tha EX4500 alsc supports FC Inlifation Protoco! (FIP) snodping,
which provides perlmeter protection to ensure that the'presence
of an Ethernet laver.does not impact existing SAN security

- policles, The FCoE Trarisit Switch functlonality, along with -
Priority-based Flow Cantrel {PFC) and Data Center Bridging
Exchange (DCBX), are Included as part of the defauli software;
ng additional licenses are required,

4500 Virtural Chassis
FCoE Swltch '

——r—— Ethemet
e FCOE

Figura 41 The EX4500 denloyerd as a data cepfer FCoE Transit Switch In a fop-of-rack Virtual Chassls configuration.

7
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Junos Operating Systemn

The EX4500 runs the same Juniper Networks Junos operating
system that Is used by other EX Serles Ethernet Switches, as
well as all Juniper Networks routers and Juniper Networks SRX
Serles Services Gateways, By utllzing a common cperating
system, Junlpar Netwarks dallvers a conslistent implementation
and operation of control plane featuras across all products.

To malntain that conslstency, Junos OS5 adheras (o & highty
disclplined development process that uses a single source code,
follows a single quarterly release train, and employs a highly
avallable modular architecture that prevents Isolated fallures
from bringing d(_)wn-an entlre system.

These attributes are fundamental to the core value of the
software, enabling all Junos OS-powered products to be updated
simultaneously with the sama'sofiware release, All features are
fully regression tested, making each new release a true superset
of the previous version; customers can deploy the software

with complete confldence that all exlsting capabilities witl be
malntained and cperata In the sarne Way

Management Options -
Up to four different systern management optlons are availabla for
the EX4500 Etharnet switches, -

" The standard Junos 0% command-ling' intérface (CLI) offers
the same granular management capabillties and scripting
parameters found In any router powered by the Junos 05,

1. The EX4500 alsoncudes the Integrated tuniper Networks
J-Web Software, an embedded web-based device manager
that allows users to configure. monltor, troubleshoot, and
perform system malntenance on Individual switchas via a
browser-based graphical Interface,

2. EX4500 performance, configuration, and fault data can also
be exported to leading third-party management systems
such as HP OperiView, 1BM Tivall, and Computer Assoclates
Unlcenter software, providing a complete, consolidated view
of network operatlons:

3. The EX4500 Is also supportad by Juniper Networks Junos®
Space* an open, programmable application platform for
hosting a comprehiensive suite of network operational
application tools that provide a smart, simple, and open
approach for automating the deployment and operation of a
Juniper infrastruciure,

4. Explicitly deslgned to allow partners and customers to bulld
and deploy smart, simple, and easy-to-use applicatlons,
Junos Space provides multiple management and
infrastrueture applications for managing Juniper resources
and assets, including Inventary management, device and
Interfaca configuration, automated software management
and deployrment, and event-driven fault management.
These }unos Space applications offer predefined autornation
schemes and best practice templates to enable rapld and
accurate deployments,

*Roadmap

Features and Beneflts
The EX4500 Ethernet switches Include the followlng key features
and beneflts,

High Performance

Each EX4500 supports 480 Ghps of bandwidth with 48 line-rate
10 Gbps ports at all packet sizes or 14.88 Mpps per port at the
minimum Ethernet frame size,

High Avallabllity
The EX4500 switches offer dual internal load sharing AC power

-supplies, and redundant varlable-speed fans as standard

features, protecting the swlich from a single power supply or fan
faltura. DC power options will he avallable In the future.

Energy Efficlent
Consuming less than elght watts per 10GbE Interface, the
EX4500 offers a low pawer solution fcir 1OGbF top-of-rack, end-
of-raw, and aggregation deployments: The EX\!;SOO switches
atso fmprove cooling efficlency with rq«dundant varable-speed
fans that automatically adjust their speed baééd on existing
conditlons to reduce power consumption. '

i

Small Footprint
Tha EX4500 supports up to 48 wire-speed lOCbl: ports Ina
single 2U platform.

Additional Features
+ System status LEDs
+ LCD status display
+ Versallle two- and four-post rack mounting options
+ Front-to-back and back-to-front alrflow optlons
+ AC and DC power supply options
+ Support for Jumbo frames (9,000)
+ Quality of servica (IEEE 802.1p marking)
* Multicast (IGMP VIAZA3 snooplng)

- Layer 2 features Including support for 4,096 VLAN 1Ds,
Spanning Tree (802.1s and 8023w}, bridge protocol data unit
{BPDU) guard, 802.3as Link Aggregation

+ Management features including Telnet and SSH vIAZ, SNMP
V-3, RADILIS, TACACS +, and RMON

Table 1: EX4A500 Power Consumption

i:lo-i.u-)!lnks n.statied; l;DFUS.R ports In baseall - 328W
ports forwarding (line rate) )

Cne uplink module (4 X 10GhE SFP+ ports) 346W
Installed; 40 USR ports In base, afl ports

forwarding (line rate)

Two uplink modules {8 x 10GbE SFP+ ports) 364 W

Installed; 40 USR ports In base, all poris
forwarding (line rate}

v
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EX4300 with two uplink modules
(4 % 10GbE 5FP+ ports)

EX4500 with Virual Chassls module and
dual redundant power supplies

EX4500 10GbE Ethernet Switch
Specifications
Hardware ' -,
Interface Optiong

+ 40 GhE/10GbE sma lform-factor ;:JlUggable transcelver
(SFP/SFP+) fiber connectors

. Elght 10GBE SFP+ uplink norts (via two optional four—port
uplink modules}

+ 1x10/100/1000 Ethernet RI-45 ports for management

+ Consale port for management

+ 128 Gbps Virtual Chassis module with 2 x 64 Gbps porls
Supported Optics

+ 10GRE SFP+ L connector type; short reach (SR)
{multimode), long reach (LR} (single mode), vltra short reach
{USR) (muttimode), extendad redch (ER) {single made}

+ 10GbE SFP+ copper: Direct-attached copper {1/3/5/7 m)

- 1GbE SFF LC conpecter type: LX {single mode}, $X (mult
maode}, 1I000BASE-T (only 1,000 M supported)

Dirmensions

¢ Helght: 3,5 In {8.9 cm); 20

+ Width: 1725 In (43.8 cm)

+ Depth 211 In (53.6 cm}

+ Welght; 37 b (17 kg) with one AC and DC power supply
Rack instaltation Kt

+ Versatile two- and four-post mounting options for 18-in
server rack or datacom rack

LEDs
+ Bystern LEDs that indicate stafus
Alrflow
+ Front-to-back or back-to-front cooling
« Redundant varlable-speed fans reduce power draw
CcPU
« 1.5 GHz PowerPC
Memory
+ BRAM:1GB
+ Flash: 2 GG

Power
+ Dual hot-swappable lpad sharlng AC and DC power supplies
Softwars
Sacurity
« RADIUS
+ TACACS+
« Access control Usts (ACLs): Allow and deny
« SSHvI V2
+ Secure interface logln and password
+ Local proxy Address Resolutlon Protocol {ARF)
+ Stailc ARP support
Layer 2 Switching
» Maximum nurnber of MAC addresses In hardware: 32,000#%
« Jumbo frarmes: 9,216 bytes
» Number of VLANS: 4,096
« Port-based VLAN )
- 4,096 VLAN IDs supjjorted -
- Routed VLAN Interfack (Rvd};
Link Aggregation R
+ §02.3ad suppért
- Number of LInk Aggregatlon Groups (LAGS) sunported 64
- Maximurn number of ports per LAG: 8 ’

+ LAG load-sharlng algorithm—bndged or routed (unlcast or
mutticast) trafflc: .

- P S/NDIP
- TCRUDP: /D IR, 5/D Port
= Non=IP: S/0 MAC
- Tagged ports support In LAG
Spanning Tree
+ RSTP and YSTF running concurrently
+ Spanning Tree Pratocol {802.10)
« Multiple Spanning Trea Protocol (MSTP) (802.1s)
» Rapld Spanning Tree Protocol (RSTP} (802.1w)
+ VSTP - VLAN Spanning Tree
+ BPDU protect
+ Loop prolect
+ Roat protect
Quallty of Service (QoS)
+ EZQo05
+ CoSonld VEAN
+ Perinterface rewrtia
+ Per interface classiication
« Policer mark down action
+ Rermarking of bridged packets
+ Layer 2 QoS
« Layer 3 QoS
« Rata Limiting:

* MAC address table Uses a hash-based schema to program entrles; therefors, some entrizs
may rot be programmed due to hash Index collision:
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+ Ingress policing: 11ate 2 color

+ Egress shaplng: per-queve, per-port

» Elght hardware cueves per port

Scheduling methods {egrass): Stict pricrity (5P), shaped
deflcit welghted round-robin (SDWRR)

802.1p remarking

+ Layer 2-4 classlficatlon criterla; Interface, MAC address,
Ethertype, 802.1p, VLAN, IP address, DSCP/IP precedence,
TCP/UDP part nurnbers, etc,

+ Congestlon avoidance capabllitles: Welghted tail drop eight
queles

Layer 3 Features: 1IPv4

« VRF-lte (ISIS, RIP, OSPF, BGF, BGR, |S1S)

- IP directed broadeast traffic forwarding

+ +Routing protocols: RIPVIAZ, OSPF, BGP, I1SIS

+ Max numiber of IPv4 unlcast routes in hardware: 14,000%#
+ Max number of IPv4 multicast routes in hardware; 4,000
. Static routing :

» Routing palicy

+ Virtual Router Recndancy Protocol (VRRP)

+ Bidirectional Forwarding Detection (BFD) protocot

Laver 3 Features: IPv6

+ Max nurber of Nelghbor Discavery {ND) entrles: 1,000

+ Max number of IPv6 unicast routes fn hardware: 3,400%*
« Max number of IPv6 rnultlcést rdutr;‘s In hardware; }000
+ Routlng protocots: RIPng, OSPFY3, 1Pv6, BGP, MLDVZ

+ Staticrouting

Muiticast

'+ VRF-llta (PIM, IGMP}

+ IGMP static

 Internet Group Managernent Frotocol (IGMP): 1, v2,v3
+ 1GMF spaoping

+ PIM-5M, PIM-55M

+ Multlcast Source Directory Protocol (MSDP)

Access Control Lists (ACLs) (Junos OS5 flrewall fliters}

+ Port-based ACL {PACL)—Ingress and egress

+ VILAN-based ACL {(VACL)~-ingress and egress

» Router-based ACL {RACL)—Ingress and egress

+ ACL entries (ACE) In hardware per systerm: 1,500
» ACL counter for denled packets

+ ACL countter for permitted packets

+ Apility to add/remove/change ACL entrles In middie of Ust
{ACL edIting)

+ Layer 2-1L.4 ACL

+ Trusted Network Connect {TNC) cartffied

» MAC authentication (RADIUSY

+ Control plane dental-of-sarvice (DoS) protection

*+ Unldimenslonal scale (shared table between v4 and v6}

Virtual Chassis Capabilities

« Maximum number of members: 10
+ Virtual Chassis Ports (VCPs):

- Two dedicated 64 Gbps ports with 128 Gbps Virtual
Chassls rmodule

- Any base or uplink port ¢an act as VCPs
+ Maximum Virtual Chassls Interconnect capacity:
~ 128 Ghps with Virtual Chassis module

- Upto 48 x10 Gbps using base or uplink perts (sublect to
a maximum of 8 members per LAG group per destination,
64 |LAG groups per system)

+ Maximum Virtual Chassis distance:
- Virtual Chassls madule ports: Up to 5m with VCP cable

- Basa or uplink ports: Up to maximurmn distance supportad
by optics

Data Center Bridging (DCB)

» Priority-based Fléw Control (PFC) — IEEE 802.1Q0h
. Data Center Bﬁdtging Exchange Protocol (DCBX)

Fibre Channel ovér Ethernet (FCoF)

- FCof Transtt Switch (FIP snooping)
v ISCSISAN
» ISCSITLY support

High Avaliability -

Non-Stop Routing (NSR): OSPF vz, RIP viA2, BGR. ISIS,
IGMP v, v2, v3

+ Redundant, hot-swappable power supplies
+ Redundant, field-replaceable, hot-swappable fans

Graceful Routa Englne Switchover (GRES) for Layer 2 hitless
forwarding and Layer 3 protocols on Routlng Englne fallover

Graceful Protocol Restart; OSPF, BGP, IGMP v1A2403
snooping

+ Non-stop Bridging (NSB) for xSTP, LACP, LLDP/LLDP-MED
Non-stop Swikch Upgrade (NSSU) for EX4500-VC or
EX4200-EX4500-VC

« Virtual Chassis Fast Convergenice {as low as sub-50ms)

Supported RFCs

RIFC 2925 MIB for Rermote Ping, Trace
« RFC 122 Host Reaulrerments
« RFC 768 LUDR
< RFCTNIP
- RFC 783 Trivial File Transfer Protocol {TFTP)
« RFC792 ICMP
+ RFE793TCP
« RFC826 ARP
+ RFC 894 P over Ethernet
» RFC 903 RARP
+ RFC 006 TFTP Bootstrap
« RFC 1027 Proxy ARP
« RFC 2068 HTTP server
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+ RFC 1812 Requirements for iP Version 4 Routers
» RFCI519 Classless Interdomaln Routing {CIDR)
+ RFC1258 IPv4 ICMP Router Discovery (IRDP)
+ RFCIOSB RIPW)
+ RFC 2453 RIPV2
REC N2 IGMP 1
RFC 2236 IGMP v2
+ RFC 3618 MSDP
+ RFC 4915 MT-O5PF
+ RFC 3378 IGMP v
+ RFC1492 TACACS+
+ RFC 2138 RADIUS Authentication
+ RFC 2139 RADIUS Accounting
+ RFC 3579 RADIUS EAP support fof 802,1%
'+ RFC 3176 Dynamic Authorization Extensions t RADIUS
- v RFC 2267 Network ingress Flitering
¢+ v RFC 2030 SNTP, Simpla Network Time Protocat
.. - RFC 854 Telnet client and server
+ +« RFC 851,1542 BootP
+ RFC 2131 BOOTR/DHCP relay agent and Dynamie Host
Configuration Protocol {DHCP) server
« RFC 1591 Domaln Narne System (ONS)
+ RFC 2338 VRRP - )
« RFC 2528 OSPF v2 (edga moda)
+ RFC 1587 OSPF noi-so-stuhy area (NSSA) Option
+ RFC 2154 OSPF w/Dlgltal Signatures (Password, MD-5)
"« RFC 2370 CSPF Opaque Unk-state advartisement {(LSA)
Optlon
+ RFC 3623 OSPF Graceful Restart
« RFC 2362 PIM-5M (edge mode)

+ RFC 3580 draft-letf-ssme-arch-086.txt PIM-SSM Pl Source
Specific Multlcast

« RFC 2474 DIffServ Precedence, including 8 queues/port
« RFC 2598 DilfServ Expedited Farwarding (EF)

+ RFC 25597 DiffServ Assured Forwarding {AF)

RFEC 2475 DiffSery Core and Edge Royter Functions

« LLDP Medla Endpoint Discovery (LLDP-MED), ANSI/TIA~
1057, draft 08

+ PIM-Di Draft IETF PiM Dense Mode draft-letfldrmr-plm-
dm-05,1xt, draft-letf-pim-dr-new-v2-04,txt

« Draft-letf-bfd-hase-05.txt Bldirectional Forwarding
Detaction

Supported MIBg*

+ RFC 1155 5MI

v RFCN57 SNMPY

+ RFC1905 RFC 1907 SNMP vie, SMiv2 and Revised MIB-I

+ RFC 2570 — 2575 SNMPV3, user based security, encryplion
and authentication

+ RFC 2576 Coexistance betwaen SNMP Versfon 1, Verslon 2,
and Version 3

*Unless explicitly specifled for any particutar MIB table or vartables, Junos 08 does not

support SNIMP sgt operatlons,

+ RFC1212, RFCIA3, RFCIZ1S MIB-I, Ethernat-Like MIB and

TRAPs

+ RFC 2578 SNMP Structure of Mapagement Information MIB
+ RFC 2572 SNMP Textual Conventicns for SMIv2

+ RFC 2925 Flng Mraceroute MIB

- REC 2665 Ethernet-like Interface MIB

« RFC 1643 Etharnet MIB

« RFC 1483 Bridge MIB

RFC 2006 [Pv4 Forwarding Table MIB

+ RFC 201 SNMPv2 for Intemet protocol using SMIv2
+ RFC 2012 SNWPVZ for transmilsslon control protocol uslng

Sz

- RFC 2013 SNMPV2 for user datagram protocol using SMIv2Z
+ RFC 2863 Interface MIB

RFC 3413 SNMP Application MIB

- RFC 3414 User-hased Securlty Model for SNMPY3
+ RFC3415 V0ew-based Accass Control Modlel for SNMP

RFC 1724 RIPVZ MIB

. RFC 2883 Interface Group MIB

RFC 2932 IPv4 Multicast MIB
RFC 2787 VRRP MIB

~ RFC1850 O5PFv2 MIB

- RFC 2819 RMON MIB

+ RFC 2287 Systam Applicatlon Packages MIB
- RFC 4188 STP and Extenslons MIB

RFC 4363 Deafinittons of Managed Oblects for Bridges with
Traffic Classes, Multicast Fllterlng, and VLAN extenstons

RIFC 2922 L LDP MIB

+ Draft — blumenthal — aes - usm - 08

Draft — reeder - snmpv3 — usm - 3desede 00

+ Draft —fetf-ldrmr-lgma-mis-13
- Drafl — fetf-idmr-pim-mfb-09
+ Draft — letf-bfd-mio-02.txt

Tro

ubleshooting
Debugging: CLl via console, Telnet, or SSH

- Dlagnostics: Show and debug command, statistics
« Trafflc monitoring/mirroring {port, VLAN)

+ IPtools: Extended ping and trace

+ Junos GS commit and rollback

Tra

fiic Mirroring
Port-based

+ VLAN-based

« ACL-based miering

< Mirrering destination ports per systam: ]

+ LAG port montioting

- Muitiple destination ports monltored to 1 miyror (N:T)

- Maimum number of mirroring sesslons: 1

- Mirroring to remote destination {over L2); T destination VLAN
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Safety and Compliance

Juniper Networks Services and Support

Junlper Networks Is the leader In perfarmance-enabling services
that are designed to accelerate, extend, and optlmize your
high-perfaormance network, Cur services atlow you to maximize
operational efficiency while reducing costs and minlmizing

risk, achleving a faster tima to value for your network, Juniper
Networks ensures operational excellence by optimilzing the

Safety Certificatlons
« UL-ULB0950-1 (Fiist Editlon)
+ C-ULto CAN/CSA 22.2 No.60850-1 (First Edition)
+ TUV/GS to EN 809301, Amendment Al-A4, All
+ (B-I[ECB0950-1, all country deviations
Elactromagnetic Compatibltity Certifications

« FCC 47CFR Part 15 Class A
« EN55022 Class A
« ICES-003 Class A

network to malntaln required levels of performance, rellabillty,
and avatlabiity, For more details, please visit wwwlunipernetius/

ennroducts-sarvices,

+ VCClClass A Ordering Information
+ AS/NZS CISPR 22 Class A
« CISPR 22 Class A B
. EN 55024 _Base Unlt )
. : EX4500-40F-FB-C 40-port GhEAOGHE SFR/SFP+ front-to-
EN3C0386 hack akrflow, hardware support for Data
+ CE Centar Bridging, and support for eight PFC
Ernl . ) . {BOZ10bb) quaues
nvironmintal EX4500-40F-BFC 40-port GhEANOGBE SFR/SFEP+ hack-to-

»  Reduction of Hazardous Substancas (ROHS) 5

< Telco
» CLElcode
« Environmental Rangas

I
TR
'

« Operating temperature: 329 to 113° F (00 {0 45° C)

{noncondensing)

Telacom Quality Management
+ TLROOO

Mean Time Between Fallures (MTEEF)

Storage temperature: -4C0010158C F (400 10709 0)

+ Operating altitude: up t0 10,000 ft (3,048 m)

+ Non-operating altltude: up to 16,000 ft (4,877 m)

« Relative huridity aperating; 10% to 85% (noncondensing)
- Relative humidity non-cperaling: 0% to 95%

' EX4S00-40F-DC-C

" EX4500-40F-VCI-BF

" EX4500-40F-VC1-FB

" EX4500-40F-VC1-DC

front alrflow, hardware support for Data -
Center Bridging, and support for eight PFC - -
{80210bb) quaues

I 40-port GhE/1CGHE SPF/SFP+ front-to-

ack alrflow, 200W DC, hardware support
for Data Center Bridging, and support for

aight PFC {802.1Qbb) gueues

40-port GRE/OGHE SFR/SFP+ hack-
to-front alrflow, 128 Ghps Virtual Chassls
interconnect moduls, hardware support for
Data Center Bridging, and support for eight

i IFFC {(802.10bb) queuss

40-port GhE/IOGHE SFR/SFP+ front-
to-back alrflow, 128 Ghps Virtual Chassls
Interconnect modute, hardware support for
Data Center Bridging, and support for alght
PFC {BOZ1Qbb} queves

- 40-port Giok/Y0GhE SFP/SFPH front-

to-back afrflow, 128 Gbps Virtual Chassls
intercormnect madule, 1200W DC power
supply, hardware suppoit for Data Ceniter
Bridging, and support for elght PFC
(802)0bb) gueles

Advanced Feature _Llr:enses

EX4500-40f~  EXA500 40-port 0 9,094 " EX-4B-ARL Advanced Feature License for 15-15, BGR,
BF/FB-C GHE/I0GhE SFP/ MPLS and IPv6 routing
SFP+ with back-to- Accessaries
front/front-to-back . .
alrtlow EX4500-PWRI-AC-FE  EX45001200 W AC (10COW at 110 V)
. EAB00-4 . . . . power supply — frant-to-back alrflow
X4500-40F-  EX4S00 40-port - 96 10389 EX4500-PWRI-AC-BE  EX4500 1200 W AC (1000 W at 110 V)
VCI-BR/FR g’ggﬂgﬁg %g;f /t 0 power supply - back-to-front alrflow
front/front~-to-back EX4500-UM-4XSFP EX4500 4-Port TOGHE SFP+ uplink module
airflow and 128 ' _ (optics sold sepatately)
Gips Virtual Chassls EXASD0-PWRI-DC EX45001200 W DC power supply - frant
interconnect module todbacléalrfiow {power cord needs to be
EX4500-UM-  EX4500 fourport 626 1598 - ,ordered separaiely)
HXSFP 10GHE SFR+ uplink EX4500-/C1-1286 128 Ghps Virtual Chassls module

module

EX-CALACP-50CM
| EX-CBLAVCP-IM
EX-CBLVCP-3M
" EX-CBL-VCP-5M

"Virtual Chassis Part cable 0.5 M length
"Virtal Chassls Port cahle 1M length
' Virtual Chassis Port cable 3 M length
‘ Virtual Chassls Port cable 5 M length

* EX4500 base unlt Insludas chassls, fan tay, Intracannest madule, AC power supply, power
cord, power supply cover panel, and two upliok module cavar panels
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':‘P[uggabte Optlcs

EX-SFP-1GE-T

5F PTOOOBAS E-T copper; R.I-45 connectar;
100 mreach on UTP

"EXSPPAGE-SX

SFPI0DOBASE-SX; LC connector: 850 nm;

550 m reach on multimorde fber

EX-SFP-IGE-LX

SFP 1000BASE-LX; LC connector; 1310 nmy;
10 km reach on single mode fiber

EX-SFP-10GE-SR

" EX-SFPI0GE-LR

SEP+ J0GBASE-SR; LC connectar; 850 nrm;
300 m reach on 50 microns multimode
fiber; 33 m on 62,5 milcrons multimode flber

’ SFP+ 1CGBASE-LR: LC connector; 1310 nrm;

10 kmyreach on single mode fiber

" EX-SFP-I0GE-LRM

' EX-SFP-10GE-ER

S5FP+ 10GBASE-LRM; LC connector; 1310
nmy; 220 m reach on multimode fibar

' SFP+ H0GBASE-ER 10 Glgablt Ethernet:

Optics, 1550 nmi for 40 ki transmission on

_ single-maode fiber

" EX-SFP-I0GE-DAC-IM

SFP+ 10GHE Direct Attach Copper

{twinax copper cable) Tm
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EX-SFP-I0GE-DAC-5M  SFP+ 10GbE Diract Aftach Copper A
. {twinax coppercable) 5m -~ - :
EX-SFP-T0GE-DAC-7M  SFP+ 10GDHE (ftwinak copper Cabla) 7m v
EX-SFP-TOGE-USR 10GBE Ultra Shoit Reack; 858 nmn; 10 m ¥
on OMi, 38 m cn OM2, 100 m on OM3
multﬁmode fioer
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Product Description

The Juniper Netwarks® EX4200 line of Ethernet switches with Virtuat Chassis technology
combine the high avaliabllity {HA) and carrfer-class rellabllity of modular systems With tha
economics and flexlbltity of stackable platforms, dellvering a high- perfnrmance. scalable
solutlon for data center, campus and branch offlce environmants.

Offering a full suite of Layer 2 and Layer 3 swliching capablllties as part of the base
software, the EX4200 satisfles a vardety of high-performance appilcations, including
branch, campus and data center access deployments as well as Gigahit Ethernet (GhE)
aggregation deployments, A single 24-port or 48-port switch can be deployed Initlally; as
requiremants grow, Juniper Networks Virtual Chassls technology allows up to10 EX4200
swltches to be interconnected over a 128 glgabli-per-second (Gbps) backplane and
managed as a slngle davice, delivering a scalable, pay-as-you-grow solution for expanding
network environments, Flaxible Glgablt Ethernet (GbE) and 10-Glgabit Ethernet {I10GhE)
uplink optlons enable high~-speed connectivily to aggregatlon- or cora-layer switches
which connect multiple floars or bulldings.

Al EX4200 switchas Includs HA faaturas such as radundant, hot-swappabhla Internal
power supplles and field-raplaceable, multi-blower fan trays to ensure maxlrnum uptime.
In addiion, the base EX4200 partial PoE switch models offer Class 3 Power over Ethernet
(FoE), delivering up to 18,6 watts an the first eight ports to support networked devices

_ such as talephones, video cameras and wiraless LAN (WLAN) access polnts for low-

density convergaed networks. Full PoE options dellvering up to 18.6 watts on all 24 or 48
potts are also avallable, making them Ideal for high-density IP telephony deployments,
Furthermore, PoE+ modals deliver up to 30 watts of standards-hased 802.3at PoE+ on
24 or 48 ports rnaking them ideal for ali PcE appllcations including campus deployrents
wlth 802.11n wireless access polnts,
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Juniper Networks Virtual Chassls

Technolagy: Chassis-like Switch Features

in a Stackable Form Factor

« Redundant, Internal hot~-swappable power suppllas

« Hot-swappable fan tray with redundant blowers

+ Conslstent modular Juniper Netwarks Junos® cperating system
control plane feature Implementation

+ Dual Route Engines with Graceful Reuting Enging Switchovar
(GRES)

+ Single management Interface

« Easy, centrallzed sofiwara upgradas

 Scales from 24 1o 480 ports with up to 20 10GkE uglinks

» Limited |ifatime switch hardware warranty

Each EX4200 switch Includes an integrated application-speclfic

Integrated clrcuit (ASIC)-based Packet Forwarding Engine, the

EX-PFE, whlie an Tntegrated Routlng Englne (RE) delivers all

control plane functionality, Based on fleld-proven Juniper

Networks technology, the Route Engine brings the same level

of carrler-clags performance and rallabifity to the EX4200 line

of Ethernet switchas that luniper Networks routers bring to the

world's largest servlce provider networks,

The EX4200 also leverages the samea rmodular Junipar Networks
Juncs O$ as Juntper Networks fouter products, ensurlng a
conslstant Implementatlion and operation of each control plane
feature across an entire Juniper Networks Infrastructure. -

Architecture and Key Components.

The EX4200 switches are single rack-unit davices that delivera -
cornpact solution for crowded wiring closets asnd.access switch
locations where space and power are at a premium, Each EX4200
supports optional front-panel uplink modules offering either four
GhE ports or two 10GHE ports for high-speed backbone ar link-
aggregatlon connectlons betwaen wirlng closets and upstream
aggregatlon switches, Uplink modules can he Installed without
pewerlng down the switch, enabling users to add high-spead
connactlyity at any time or migrate from one uplink type to

the other to deliver the ultimate In flexible, high-performance
Intarconnectivity.,

The EX4200 also features a front-panel LCD that offers a flaxible
Interfaca for performing device bylng-up and conflguration
rolthacks, reporting switch alarm and LED status, or restoring

the swlitch to Its defavit settings. The LCD also clisplays a Virtual
Chassis member switch's chassis "slot number” and Route Engine
status for rapld Identification and problem resolution,

Dual rear-panel Virtual Chassls ports enable EX4200 switches to
be Interconnected over the 128 Ghps virtuval backplane, Switches
deployed In close proxlmity, such as wirling clesets or top-of-

rack data center applications, can bea securely connected using a
Virtual Chassis cable and cable lock supplied by Juniper Networks.

In addltion, a dedicated rear-panel RJ-45 port Is available for out-
of-band managerment, while a rear-panel USB port can be used to
easlly upload Junos OS and conflguration flles.

EXHIBIT 3

Flgure 1: The EX4200 Ethernet switch with Virtval Chassis
tachnology dellvers a high-parformance, scalable and highly reliable
solutlon for data center, branch and carmpus environmants.
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Virtual Chassis Technology

Up to 10 EX4200 switches can ba Interconnected using Virtual
Chassls technology to create a single logleal davica supporting up
to 480 70/100/1000BASE-T ports or 240 100/1000BASE-X ports,
plus an additlonat 4G GHE or 20 10GbE uplink ports. Additionally,
EX4200s can be interconnacted in a Virtual Chassls conflguration
that also Includas EX4500s, creating a single loglcal switch

that offers a variety of port and density optlons for mixed sarver
anviranments,

In a Yirtual Chassis conflguration, all switches are monltored and
managed as a singla device, enabling enterprises to separate
physical topology from logical grounings of endpoints and allow!ng
more efficient resource viilization, Highly resllient topolegles can
also be created using the GbE or 10GRE uplink ports to extand

the Virtual Chassls conflguration across long distances spanning
multiple wirlng closets, floors or even buildings.

o
“ 1 | smete
1 Virtual

i Chassis
= Syslem

West Clasat '
I ‘ L B iy N R _J
Flgure 2: Using Virtual Chassls technotogy, up to 10 EX4200
switches can e Intercannsacted to create a single logical device
spanning rmultiple wiring closets, floors or even buildings.

Features and Benefits -

Chassis-Class Availability’

The EX4200 line of Ethernat switchas deliver the same HA
functionality and support many of the same fallover capabllities
as other Juniper chassls~based systems.

Each EX4200 switch Is capable of functloning as a Route Englne.
When two or more EX4200 switches are Interconnected, they
share a single contral plane among all Virtua! Chassis member
switches. Whan two EX4200 switches are intarconnected, Junos
OS5 automatically inltlates an election procass to asslgn a rmaster
(active} and backup (hot-standby) Route Engine, An Integratad
Layer 2 and Layer 3 Graceful Route Englne Switchover (GRES)
feature maintalns uninterrupted access to applications, services
and IF commiunications in the unlikely event of a primary RE fallure,

Graceful Route
Engine Switchover
(GRES) for hitless

Master RE [_,J -
fallovers

Backup RE

T EX4200

Figure 3; Support for Graceful Routa Engine Swilchover (GRES)
ansuras 8 smooth and seamiess transfer of control plane functions
following a master Route Englne fallure,

EXHIBIT 3

When mora than two switches are Interconnected Ina Virtual
Chassls conflguration, the remaining switch alaments act as lne
cards and are avallable to assume the backup RE positlon should the
deslgnated master fall. Master, backup and Une card priority status
can ba assigned by the network operations team to digtate the

order of ascension; this N+i RE redundancy, coupled with the GRES,
nonstop routing (NSR) and nonstop bridging (NSB) capabilities of
the Junas OS5, assures a smooth transfer of control plane functions
followling unexpected faliuras,

The EX4200 Implements the same slot/module/port numbering
scherma as other Juniper Networks chassis-based products when
numbering Virtual Chassls ports, providing true chassis-llke
operations, By utllizing a consistent operating system and a single
conflguration flle, all switches In a Virtual Chassls conflguration
are treated as a single device, simplifying overall system
malntenance and management.

Individually, the EX4200 offers a number of HA features that are
typically assoctated with modular chassls-based switches, When
comblned with the fleld-proven Junos 0S and L2/1.3 faliover
capabilltles, these features provide the EX4200 with true carrler-
class rallabitlty,

+ Redindant powar supplies: The EX4200 lIne of Ethernet
swltche:‘éAsuppoﬁ"lnternal redundant, load-sharing, hot-swappable
and flald-replacéabla AC and BG power supplies to malntaln
uninterripted operatlons, Thanks to their compact footprint, the
EX4200 reqUIreé significantly less power than chassls-basad
switches delivering equivalent port densitles,

+ Hot-swappabte fan tray with multlple blowers: The EX4200
Inciudes a.hot—svyapgﬁable, fleld-replaceable fan iray with three
blowers, providing sufficient cocling even If ona of the blowers
waretofal, R

» Radundant Trunk Group {(RTG}: T avold the complexities of
the Spanning Tree Protocol (STP) without sacrificing netwark
resillency, the EX4200 amploys redundant trunk groups to provide
the necessary pori redundancy and simplify switch configuraton,

» Crogs-member link aggragation: Cross-membar ink aggregation
allows redundant Unk aggregation conpections betweean devices In
a single Virtual Chassis conflguration, providing an additional levat
of rellabllity and avallakillty,

+ Carrler-class hardware: Tha EX4200 laverages a purpose-bullt
packet forwarding engine ASIC, the EX-PFE, which [ntegratas
much of the same Intellectual property used In Juniper Networks
carrlar routers, As a result, tha EX4200 delivers the same
prediciabls, scalable functionallty found in the world's largest
networks,

+ Non-Stop Bridging {NSB) and Non-Stop Routing {NSR): NSB
and NSR on the EX4200 ensure control plane protocols, states
and tablas ara synchronized batwean Master and Standby REs to
aravant protocol flaps or convergence Issues followlng a Routing
Engine fallover.

+ MNan-Stop Software Upgrade (NSSU): With NSSU, all membars
of a Virtual Chassls system can be upgraded with a single
command. Misslon-critlcal traffic can ba conflgured as a link
aggragate across multlple Virtual Chassis switch members,
ensurtng minlmal disruption during the vpgrade process,

« IPv4 and IPVG routing suppaort: 1Pv4 and IPvE Layer 3 routing
(OSPFand PIM) Is avallabla [n the base license, anabling highly
resllient networks.
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EX4200

. Access granted
«VLAN assignad

UAC Agent « QoS policies applied

Pollcy Manager
IC Series UAC Appllances

EXHIBIT 3

Flrewall/VPN

F rewaf{ E;Forcer

Protected Satvers

Flgure 41 The EX4200 works with the Juniper 'Networks UAC to enforca access control
down to the individual port lavel.

swCartler-Class Operating Systern
" The EX4200 runs on Junos 05, the same oparating system
' software used by Juniper Networks rauters to power tha warld's
_ largast and most complex networks,

By utlllzing a common operating system, Juniper dalivers a
consistent implemantation and operation of control-plane
features across all products, To maintain that consistency, Junos
S adheres to a highly disciplinad development process that
utillizes a single source code, follows a single quarterly release
traln, and emptoys a highly avallable modular architecture that
prevants isolated faliures from ringlng an entlre system down.

Thase attrihutes are fundamental to the cora value of the
softwara, enabling all products powered by Junos 0S to be
updated simultanacusly with the same software release, All
features are fully regression-tested, making each new release a
true superset of the previous version; customers can deploy the
software with complete confldence that all existing capabllities
will be malntained and operate in the same way.

Convergad Networks

Tha EX4200 {ine of Ethernet switches provide the highest levels
of avallabillty for the most demanding converged data, volce
and video environments, dellvering the most rellzable platform for
unifying enterprise comrmunications,

By providing Class 3 PoE with 15.4 watts on some ot all ports to
power volce over IF {VoIP) telephones, closed-circuit securlty
cameras, wireless access polnts, and other IP-enabled devicas, the
EX4200 delivers a future-proofed solution for converging disparate
networks onto a single 1P Infrastructure, Furthermore, any PoE port
can provide up to 18.6 watts to power wirelass access points and
cther PokE powered davicas raquiring mora than Class 3,15.4 watts
of PoF. EX4200 PoE+ switches also support 802.3ai standards-
based PcE+ for powerlng networked devices like multiple radio
IEEE 802,170 wirelass access polnts, and video phones that may
requira more power than available with IEEE 802,3af.

LLDP-MED-based granular PoE managemant allows the EX4200
to negotlate Fok vsage down to a fractlon of a watt on cowsrad
davices, enabling more efflclent PoE utllizatlon across the switch,

[

o easegeployment, the EX4200 supports the Industry-

standard Link Layes Discovery Protocol (LLDP) and LLDP-Media
Endpolnt Discovery. (LLDP-MED), which enable the switchas to
automajjcally discover Ethernet-enabled devices, detarmine thelr
power regulrements and asslgn virtoal LAN (VLAN)} parameters,

In atdltlon, the EX4200 supports rich quallty of service (QoS)
functionallty for. priotitizing data, volee and videe traffic, The
switches support elght QoS queues on avary port, enabling them to
malntaln multi-level, end-to-end trafflc priortizations. The EX4200
also supports a wide range of policy optlons, Including prlority and
shaped deficit wealghted round-rebin (SDWRR) quaving.

Security

The EX4200 line of Ethernet swltches fully Integrate with

the Junlper Networks Unifled Access Control (UAC), which
consoliclates all aspects of a user's [dentlty, devies and location,
enabling administrators to enforce access control and security
down to the Individual port or user levels.

Policy orchestration, enablad vla Juniper UAC Enhancement
Protocol (JUEP}, enables the EX4200 to construct dynamic
ACLs on a port-by-port basls by associating role/resource access
pollclas with authorlzation table entries, This allows the switch
to dynamically creéate thousands of ACLs or role-basad access
potlcies in a scaled environmant,

Additionally, a captive portal radiractlon feature redlrects

{URLs from the EX4200 to the Infranet Conirellar (IC} for user
authentlcation and authorlzation, making the IC a "single source
of truth” for user and device authentleation and for enforcing role-
based securlty policles,

Working as an enforcement polnt within the UAC, the EX4200
provides bath standards-based 802,1X port-level access

control as well as Layer 2—4 pollcy enforcement based on user
identity, location and/or davice, A user's Identity, device type,
machine posture check andlocatlon can be used to datermine
whether access should be granted and for how long. If access s
granied, the switch asslgns tha user to a specific VLAN hased on
authorization [evels, The switch can also apply QoS paliclas ar
mirror user traffic to a central loration for logglng, monltoring or
threat detection by intrusion prevantlon systems.
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of unlts to monitor and manage. When Junos OS5 is upgraded on
the master switch In a Virtval Chassis configuration, the software
1s automatically upgraded on all other membear switches at the
sama time.

The EX4200 also Includes port prefiles that allow network
administrators to autornatically conflgure ports with securlly, QoS
and other parametars based on the type of device conhected to

the port, Six preconflgured profiles ara available, In¢luding default,
desktop, desktop plus |P phong, wireless access point, routed uplink
and Layar 2 uptink, Users can select from the existing proflies or
creata thelr own and apply them through the command tine interface
(CLI), Junos Web Interface or managemant systern,

An EZ touchlass provisioning feature allows a DHCP server to
push conflguration detalls and software Imagas to multipls
swhtchas at bootup,

Four system management optlons are avallable for the EX4200.
The standard Jupos 03 CLI management Interface offers the same
granular capabllities and seripting parameters found in any device
powered by Junes 0S, The EX4200 alse includes the Integrated
Junos Wab management tool, an embedded device rmanager

that allows users to configure, monltor, troubleshact and parform
systemn malntenance on [ndividual switches via a browser-basad
graphlcal Intarface. . >‘x s

Whan managing a group of EX4200 switches, the Junlper *- o
Netwarks Natwork and Security Manager (NSM) provides system-

The EX4200 also provides a full complement of port securlty
features including DHCP (Dynamic Host Conflguration Protocol)
snoaping, DAl (dynamic ARP Inspection) and MAC limiting {per
port and per VLAN} to defend agalnst Intarnal and external
spoofing, man-in-the-middle and denlal-of-service (DoS) aftacks.

MACser on the EX4200

A MACsec software license enables the EX4200 to provide near
line-rate hardware-based encryptlon of user trafflc on a dual-
speed 2X10GhE or 4x1GHE SFP+ MACsec uplink module,

Defined by IEEE 802.1AE, MACsac provides securs, encryptad
comrmurtcation at the link layer that Is capable of ldentifying and
preventing threats fram denlal of service (Do3) and Intruslon
attacks, as well as man-In-the-middie, masguarading, passive
wiretapplng and playback attacks launched from behind the
flrewall. When MACsec Is deployad on switch parts, alf traffic

1s encrypted on the wire but traffic inside the switch fs not. This
allows the switch to apply all network policlas such as Quallty of
Service {QoS), deep packst inspection and sFlow to sach packet
without compromising the security of packets on the wire,

Hop-by-hop encryption enables MACsec to secure communications
white maintaining network Intelligence. In additlon, Ethernet-based
WAN networks can use MACSsec to provide link security over long-
haul connactlons. MACsec s transparent to Layer 3 and higher- ¥+
layer protocols and Is not Umited to [P traffic; it werks with‘ any type
‘ of-traffic carrled aver Ethernet lnks. :

an

Simpilfied Management and Operations
When emplaving Virtual Chassis technology, the EX4200

- dramatically simplifles network management, Up to 10

Interconnected EX4200 switches can be managed as a singlé

device, Each Virtual Chassis group utilizes a singla junos OS Image

flle and a single conflguration fle, reducing the overall numbet

lavel manageément across all Juniper switchas in the network, from

e

a single conscle, ©a
Finally, the EX4200 switch system, perfermance and fault data

can be exported to leading third-party management systems such

as HP Open\/iew, 1BM Tival) and Computer Associates Unicenter
saftware, to provide a completa, consolidated view of network
operations.

| Buliding 1 Building 1 Fioor 3
e , W s
Cloget 2,1 Closet 3.1

10GbE MACsec f\ T0GbEMACsec Connections
Connectlons J : :
b v |
Building 1 Floor1 Building 2 Eloor1
or EX4 ; 155is
Closet 11 10GhE MACsec Connections U

Figure 5: MACsec deployment wlth EX4200 and EX4550 switches,
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Limited Lifetime Warranty Junos SDK

The EX4200 Includes a limited lifetime hardware waranty that Juniper offers a Junes Software Developer's Kt (5BK) that
provideas return-to-factory swltch replacement for as long as ehables users to create, deploy and valldate Innovative custom
the orlginal purchaser awns the product. The warranty includes applications that run on top of tha Junos operating systam on
lifetime softwara updates, advanced shipping of spares within EX Serfes switchas, confirming the company's commitment to
one business day, and 24x7 ITAC support for 90 days after the software innovation through network prograrmmabillity, Junos
purchase date, Power supplias and fan trays ara covered for a SDK slmplifies the development and reuse of components for
perlod of flve vears. For complete details please visit www.Juniper. collahoration while the underlyling Junos O3S provides sacurlty,
net/support/warranty. rohustness and resillency, creating a widespread platform for

running network applicatlons.

Product Options

Eight EX4200 swltch models are avallable {see Table 1 below),

Table 1: EX4200 Line of Ethernet Switches

EX4200-247T4% 24-port 10/100/1000BASE-T 8 Pok 1RU 7 130W 320 W AC

320WAC

EX4200-24F+*

EX4200-48T-DCH

{

= All PokE porls 802.3af-compliant @ 15.4W. Al PaE+ portson EXAZ00-24PH/48PK modals BO2.3at compliant @ 30 W sublect to maximum PoE budget,
*¥ NEBS certified LTS .




Page 67 of 84

EX4200 Speciflcations

Physical Specifications
+ Backplane; 128 Gbps Virtual Chassis Interconnect to comblne up
to 10 units as a single loglcal device
+ Uplink module options:
- 4~port GhE modute with pluggable SFF optics
- 2-port IDGLE module with pluggable XFP optlcs
- Dual~mode Z-port 10Gbg SFP+ / 4-port GbE SFP module with
pluggable SFP+/SFP optics
- Dual-mode 2-port 1I0GHE SFP+ / 4-port GhE SFP module with
pluggabie SFP+/SFP optles and MACsac support

Power Opticns
Power suppllas: Autesensing; 100-120 V' / 200-240 v,
AC 320 W, 600 W and 930 W dual load-sharing hot-swappabla
Internal redundant power supplias

+ Maxlmum current inrush; 50 amps

« DC power supply: 190 W DC, Input voltage range 36 V - 72 V, dual
input feed, dual load-sharing hot-swappabie internal redundant
power supplies

+ Minimum number of PSUs required far fully loaded chassis:
1per swiich

Olmensions (Wx M x D) o
+ 741X 172X1643 In {44.21 % 432 X 41,73 cm}

+ 'Desktop installation width ncted above rack-mount Wldth
175 In (44.5 cm)

- ZHelght: 1RU o

«+ IDepth with 320 W AC PSU and 190 W DC PSU noted above,
18.8 In (47.8 cmn) with 600/930 W AC PsU

System Weight
EX4200-24T with 320 W AC PSLE16.5 b (7.5 ke
» EX4200-24P with 500 W AC PSU:17.2 |b (7.8 kg)
+ EX420G-24PK with 930 W AC PSU: 18 Lb (8,16 k)
» EX4200-48T with 320 W AC PSW: 171 b (7.8 ke)
+ EX4200-48F with 930 W AC PSU18.2 th (8.3 ke)
+ EX4200-48PX wlth 930 W AC PSU: 19 Lb (B.61 k)
+ EX4200-24F with 320 W AC PSU: 161 tb (7.3 kg)
» EX4200-24T-DCwlth 190 W DC P3U: 16.5 b {75 ka}
+ EX4200-48T-DC with 190 W DCPSW 171 b (7.8 kg)
+ EX4200-24F-DC with 190 W DC PSUI16] b {7.3 kg)

Environmental Ranges
+ Operating ternperature; 32° 10 113° F (0% to 45° C)
+ Storage temperature; -40° 10 158° F (-40°10 70¢ C)
- Operating altitude: up 10 10,000 1 {3,045 m)
+ Mon-operating altlitude: up to 16,000 ft (4,877 m)
+ Ralative humidity cperating: 10% to 85% (noncondensing)
» Relative hurnldity non-operating: 0% to 85% (noncondensing)

Cooling

+ Fleld-reptaceable fan tray with mulilple blowars {3)
+ Switch rernains operatlonal aven If one blower fails
+ Alrflow: 20,3 cfm

EXHIBIT 3

Hal cdware Speciflcations
Switching Engine Model; Store and forward

- DRAM —1GB with ECC

+ Flash ~1GB

+ CPU-1GHz PowerPC CPU

+ GhEport density per system:
- 24P/24T/24F: 28 {24 host ports + four-port GbE uplink madule)
- 4BP/48T: 52 (48 host ports + four-port GhE uplink module}

+ 10GEBE port density per systemn {all modals): 2 (uplink modula}

Optics
+ 100 Mbps opflc/connector type: LC SFP flber supporting 100BASE-
FX 5FP {multimode), LX (single-mode} and
BX (sngle-strand)

- 10/100/10C0BASE-T connecior type: Rl-45

+ GbE SFF optlc/connector type: Ri-45 or LC SFR flber supperting
1000BASE-T SFR, SX (multimode), LX {single-mode), LH/ZX
{sIngle-mode) and BX (singla strand)

+ 10GbE XFP optlc/connector type! 10GE XFP LC connector,
SR (multlmode), LR (single-mode), ER (single-mode) or
2R {slngle-made)

+ 10GbE SFP+ optic/connector type: 10GE SFP+ LC cennactor, 5R
{multimode), USR (multimode), LR (single=mode), ER {sIngie-

made), LRM {muttimode) and DAC (df rect—attach copper)
{

Physlcal Laver : e

= Time Dornain Reflectometry (TDR) for detecting cable breaks and
sharts: 24P/24T and ABP/48T only

+ Auto MBI/MDIX support: 24P/24T and 48R/48T only (all ports)

+ Port speed downshift/setting max advertised speed on
10/100/1000BASE-T ports: 24P/24T and 48P/48T only; on
all ports

+ Digltal optlcal monltoring for optical ports

Packet Swhiching Capacties (Maximum with
64 Byte Packetis)

« 24P/2477 88 Ghps

« 48F/4BT:136 Gbps

« 24F. 88 Ghps

Aggregale Switch Capacities {(Maximurn with
64 Byte Packets)

v 24PY24T/24F 216 Ghps

+ 4BP/ABTI 264 Gbps

Layer 2/Laver 3 Throughput (Mpps) (Maximum
with 64 Byte Packets)
» 24P/24T: 65 Mpps (wire spead)
- 4&BP/ABRT: 101 Mpps {wire speed)
v 24F; 65 Mpps {wire spead)
Layer 2 Bwiiching
Max MAC atldresses per systern: 32,000
« lumbo frames: 9216 Bytes
+ Number of VLANs: 4,096
« V5T instances! 253
- Port-basad VLAN
- MAC-based VLAN
. GVRP
- Yoice VLAN
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Layer 2 Switching (continued)

Physlcal port redundancy: Redundant trunk group (RTG)
« Compatible with PVST+

RV! {Routad VLAN Interface)

+ |EEE BOZ1AB; Link Layer DIscovery Protacol (LLDP)
+ LLDP-MED with VolP Integration

« |EEE 802,1: Spanning Tree Protocal

+ {EEE 8021 Co5 priotiization

« |EEE 8021Q: VLAN tagging

« |EEE 802.1s: Mulilple instances.of Spannlng Trae Protocol {MSTP)
« Number of MST Instances supported: 64

- Number of VST instances supported: 253

|EEE 8021w Rapid reconflguration of Spanning Tree Protocol
« [EEE 802.1X; Port Access Control

+ |EEE 802.Jak; Multiple Reglstration Protocol

+ |EEE 802.3! I0BASE-T

+ |EEE 802.3u; 100BASE-T

+ |EEE 802.3ab: 1D00BASE-T

+ |EEE 8023z 1000BASE-X

. IEEE 802.3ae:10 Gigablt Ethernat

+ IEEE 802.3af; Powefbver Etheimet

- |EEE 802.3x: Pause I'rames/Flow Control

+ |EEE 802,3ad: Link Aggregation Control Protocol

+ |EEE 802, 3ah: Ethernet In the First Mile

- Metro

PVLAN support

{EEE 802.1ag conneactivity fault rnanagement
ITU-T GBO3,2

ITU-T Y.1/31

IZEE 802)ad O~In-Q

Mutticast VLAN routlng

Layer 3 Feaiures: IPv4

+ Max number of ARP entrles:; 16,000

+ Max number of IPv4 unleast routas in hardware: 16,000

« Max number of IPv4 multicast routas In hardwara; 8,000
. Routing protocols: RIPYIAZ, OSPF, BGP, 1S-1S

+ Static routing

+ Routing policy

Bidiractional Forwarding Detectjon

« Layer 3redundancy: VRRP

+ IPv4/vE GRE tunneling

Layer 3 Fealures: IPvE
Max nurnber of Nelghbor Discovery (ND) entrlas: 16,000
{shared with (Pv4)

« Max number of IPv6 unicast routes In hardware: 4,000

« Max number of IPv6 multicast routes In hardware: 2,000

« Routing protocols: RIPng, OSPRV3, 1Py, SIS, BGPA+, PIM, MLD,
MLDv2

« Static routing

MPLS

» Clrcuit Cross Connect (CCC)

+ Multicast snooping MLD VIAZ
« VRE-Lite

i

b

t

EXHIBIT 3

Supported RFCs

.

RFC 768 UDF
RFC 783 TFTP
RFC79!P

RFC 792 ICMP

« RFC793 TCP

= RFC 826 ARP

« RFC 854 Telnet cllent and seiver
+ RFC 894 IF over Bthernet

« RFC 903 RARP

» RFC 908 TFTP Bootstrap

» RFC 951,1542 BootP

RFC 1027 Proxy ARP
RFC 1058 RIP v

» RFCTMZIGMP W

RFC 1122 Host Ragulrements

RFC 1195 Use of 03I 15-15 for Routing In TCP/IP and Dual
Environments (TCR/IP transport only}

RFC 1256 IPv4 ICMP Router Discovery (IRDP)

RFC 1492 TACACS+ . »

. RFCIBIOCIDR . .4g  #
- RFC1587 OSPF NSSA Optlon ;.,.

+ RFC1581DNS

RFC 1745 BGP4/1DRP for |P- OSPF Interactlon

+ RFC 1771 Border Gateway Protoco[ 4

RFC 1812 Requiraments for'IP Version 4 Routers
RFC 1265 Autonomous System-ConfederE\{ions for BGP

+ RFC 981 Path MTY Discovery for IPv6

RFC 1897 BGP Communities Attribute
RFC 2030 SNTR, Simple Network Timea Protocol
RFC 2068 HMTTP sarver

= RFC 2080 RIPng for IPvS

+ RFC 2131 BOOTP/DHCP relay agent and DHCP server

+ RFC 2138 RADIUS Authentication

+ RFC 2139 RADIUS Accounting

- RFC 2154 OSPF w/Digltal Slgnatures (Password, MD-3)
= RFC 2236 |1GMP v2

» RFC 2267 Network Ingress Filtering

RFC 2283 Multiprotocol Extensions for BGP-4

» RFC 2328 OSPFv2 (Edge-mode)

RFC 2338 VRRP

= RFC 2362 PIM-SM (Edge-mode)}

RFC 2370 OSPE Opaque LSA Optlon
RFC 2385 TCP MD5 Authentlcation for BGPv4

- RFC 2439 BGP Raute Flap Damplng

« RFC 2453 RIPv2

- RFC 2460 [ntemet Protecol, Version & {(IPve) Specification

- RFC 2461 Nelghbor Discovery for 1P Yersion 6 {IPvE)

+ RFC 2463 Internet Controt Message Protocol (ICMPVE) for the

Internet Protocol Verslon & (IPv6) Specification

- RFC 2464 Transmission of IPv6 Packets ovar Ethernet Networks
« RFC 2474 DlifSary Precedence, including 8 queves/part

RFC 2475 DiffServ Core and Fdge Router Functlons
RFC 2526 Resatved |Pvé Subnet Anycast Addresses

« RFC 2545 Use of BGP-4 Multiprotocot Extenslons far IPv6 inter-

Domaln Routing
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Suppm‘ted RFCs (continued)
RFC 2597 DIffServ Assurad Forwarding (AF)
RFC 2598 DiffServ Expedited Forwarding (EF)

- RFC 2740 OSPF for IPvE

« RFC 2784 Generle Routing Encapsulation (GRE)

+ RFC 2796 BGF Route Reflaction (supersedes RFC 1966)

+ RFC 2796 Route Reflection

+ RFC 2918 Route Refresh Capability for BGP-4

+ RFC 2925 MIB for Remote Plng, Trace

« RFEC 3176 sFlow

« RFC 3376 1GMP v3

+ RFC 3392 Capabllitles Advertisernent with BGP-4

+ RFC 3484 Defaull Addrass Selection for Internet Protocol Verslon
6 {IPvE}

= RFC 3513 Internet Protocol Verslon 6 {IPv6) Addressing
Architectura

« RFC 3369 drafi-lgtf-ssm-arch-08.txt PIM-5SM PIM Source
Specfiic Multleast

+ RFC 3579 RADIUS EAP support for 802,71

+ RFC 3618 M,SDF'

» RFC3623 0% PF Graceful Restart

< RFC 4233 BE\I.S!C Transition Mechanlsms for [Pv6 Hosts and Routers

+ RFC42911P Version Addressing Architecture

- RFC 4360 BGP Extended Communities Attribute

« RFC 4443 ICMPV6 for the [Pv6 Spacificatlon

+ RFC 4486 Subtodes for BGP Cease Notlflcatlon message

RFC 4541 IBMP and MLD snooplng services

+ RFC 4861 Nefghbor Discovery for IPvG

+ RFC 4862 IPv6 Stateless Address Autoconfiguration
RFC 4915 MT-0SPE

» REC 5176 Dynamic Autherization Extansions to RADIUS

+ RFC 5798 VRRPv3 for IPvD

- Draft-latibfd-base-05.txt Bidirectional farwarding Detection

« Drajt-letf-ldr-restart-10.txt Gracefut Restart Mechanlsm for BGP

» Draft-letf-Isls-restart-02 Restart Signallng for 1S-1S

- Draft-letf-isis-wg-multi-topology-11 Multi Topology (MT) Routing

n IS5

Internet draft-leti-isls-lpva-06,1xt, Routing IPvE with iS-I1S

= ATU-TYI73

+ LLDP Medla Endpolnt Plscovary (LLDP-MED), ANSKTIA-1057,
draft 0B

+ PIM-DM Draft iIETF PIM Dense Mode draft-ietf-ldmr-plm-dm-03,
txt, draft-letf-pim-dm-new-v2-04.txt

Security
MAC lmiting (per port and per VLAN)
v Allowed MAC addresses — conflgurable per port
« Dynamlc ARP inspection (DAL
« IP source-guard
+ Local proxy ARP
» Static ARP support
+ DHCP snocping
+ Captive Portal
Ferslstent MAC addrass conflguratlons
+ DDoS protection (CPU control path flooding protaction)

EXHIBIT 3

Access Control Lists (ACLs) (Junos 05

ftrewall fllters)
Port-based ACL (PACL) — Ingress and Egress

+ V0LAN-based ACL (VACL) - Ingress and Egrass

+ Router-based ACL (RACL) — Ingress and Egress

« ACL eniries (ACE) in hardware per system: 7,000

+ ACL countet for denled packets

« ACL counter for permitted packets

- Ability to add/remove/change ACL entries In middle of lst
(ACL editing)

+ Layer2 - L4 ACL

+ BO2IX port-based

-+ B020X multiple supplicants

B02.1X with VLAN asslgnment

« BOZIX with authentlcatlon bypass accass (based on host MAC
address)

« BOZIX with VolP VLAN support

+ 8021X dynamlc ACL based on RADIUS attributes

- B021X Supported EAP types: MD5, TLS, TTLS, PEAP

+ TNC certlfied -

+ MAC Authentigation (RADIUS)
+ ContrgkPiane Dos protection

High Avallablli*ty
» Nori-Stop Routing {NSR) - PIM; ©5PF v2 and v3, RIP v2, RIPnG,
BGP, BGPv6, I1SIS, IGMP V1, vZ, v3

+ Non-Stop Software Upgrade (NSSU)

+ Redundant, hot-swappabla power supplies

« Redundant, fleld-replaceabie, Inotjswappable_fans

+ Graceful Route Engine Switchover (GRES) for Layar 2 hittess
forwarding and Layer 3 protocols on RE fallover

+ Graceful protecol restart — OSPF, BGP

- Layer 2 hitlass forwarding on RE faitover

« Online Insertlon and remaoval (QIR) uplink module
« Nop-Stop Bridging {NSB) - LACP -

Link Aggregation
802.3ad (LACP) support:

+ Number of LAGs supported: 64

- Mayx number of ports per LAG: 8

« LAG load-sharlng algorlthm ~ Bridged or Routed (Unlcast or
Muttlcast) Trafflc:

IR S/DIP

+ TCR/AUDP: S/D 1P, 5/D Port

» Non-IP; 5/ MAC
+ Tagged ports support In LAG

Qolb

« LayerZ Qo5

« Laver3 QoS

+ Ingress policing: 1 rate Z celor

+ Hardware queues per port: 8

» Scheduling methads (egrass): Strict priorfty {SP}, Shaped Deficit
Welghted Round-Robin (SDWRR)

+ BD2.)p, DSCR/IP Precedance trust and marking

« Laver 2-4 classification criterla: Interface, MAC address, Ethertype,
B02Ip, VLAN, IP address, DSCP/P Pracadence, TCF/UDP port
numbars, atc,

« Congestlon avoidanca capabilitles: Tall Drog

FUnless explicitly spacifled for any particulsr MIB table or variables, Junos OS does not support SNMP set cperatlons.
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Multicast
+ GMP VL V2, V3
IGMP snooping
+ PiM-5SM, PIM-S5M, PIM-DIM

a@rvices and Manageability
Junos CS CLI
Web Interface
+ Out-of-band managament: Seral; 10/100/1000BASE-T Ethernet
ASCH configuration
+ Rescue configuration
Configuratlon rollback
Image roliback
« LCD management
Element management {ools: Network and Security
Manager {NSM)
+ Remote pexformance monitoring
¢ Junos SDK
+ Proactive services support via Advanced Insight Sclttions (AIS)
« SNMPiv], v2e,v3
+ RMON (RFC2819) Groups 1, 2,3, 9
= NTP
DHCP server
+ DHCF clignt and DHCP proxy
" DHCP relay and helper
» DHCP local sesver stpport
- RADIUS
% Service Now for automated fault detectlon, simplified troubla
- ticket managament and streamlined operations
« TACACS+
« SSHv2
- Secure copy
v HTTR/HTTPs
+ DNS resolver
v Syslog logging
+ Temperaturs sensor
+ Conflg-hackup via FTP / secure copy
+ Interface range specification
Port prafile assoclations

Supported MIBg*
RFC 1155 SMI

v RFC 1157 SNMPY]

+ RFCI212, RFC1213, RFC 1235 MIB-Y, Ethernat-Like MiB & TRAPS

RFC 1493 Bridga MIB

+ RFC1643 Ethernet MIB

» RFC1657 BGR-4 MiB

« RFCY724 RIPv2 MIB

« RFC1850 OSPRvZ MIB

= RFC1G05 RFC 1907 SNMP v2¢, SMIVZ and Ravised MIB-1

+ RFC 2011 SNMPy2 for Internet protecol using SMivz

» RFC 20712 SNMPv2 for transmisslan cantrol protgcol using SMivZ

+ RFC 2013 SNMPv2 for user datagram protocol suing SMiv2

+ RFC 2096 IPv4 Forwarding Table MIB

+ RFC 2287 Systemn Application Packages MiB

+ RFC 2570 — 2575 SNMPv3, user based securlty, encryptlon and
authentlcation

= RFC 2576 Coexistence batween SNMP Yerslon 1, Verslon 2 and
Verslen 3

« RFC 2578 SNMP Structure of Management Informatlon MIB

EXHIBIT 3

« RFC 2579 5NMP Textual Conventions for SMiv2

« RFC 2665 Ethernet-like Interface MIB

« RFC2787VRRP MIB

« RFC 2819 RMON MIB

+ RFC 2863 Interface Group MIB

- RFC 2863 interface MIB

» RFC 2922 LLDP MIB

+ REC 2925 Ping/Tracercuta MIB

« RFC 2932 1Pv4 Multicast MIB

« RFC 3413 SNMP Application MIB

» RFC 3414 User-based Securlty model for SNMPY3

« RFC 3415 View-based Access Control Model for SNMP

v RFC 3621 PoE-MIB {PoE switches only}

« RFC 4188 STP & Extensions MiB

» RFC 4363 Definitlons of Managed Chjects for Bridges with Traffic
Classes, Multicast Flltering and VILAN axtenslons

« RFC 5643 OSPF v3 MIB support

+ Draft — blumenthai — ags —usm- 08

« Draft —reeder - snmpv3 — usm - 3desade -00

« Draft-letf-bfd-mib-02,ixt

Draff-letf-ldmr-lgmp-mib-13

D'raﬁ{—letf-idmr—plm-m]b-og

« Drafi-letfldr-bgn4-mibv2-02.4xt — Enhanced BGP-4 MIB

v Drafi-letf-lsls-we-mib-07

Troublashooting

" Dabugglng: CLEvia console, Telnet-or S5H

. Dlagnostics: Show and debug cmd, statistics

« Trafflc mirroring (port)

Trafflc mirroring (VLAN)

« ACL-based miroring

« Mirtering dastination ports per systam: 1

- LAG port monitoring

» Multlple destination ports monitorad to 1 mirrer (N:3)

- Max number of mitroring sesslons: 1

+ Mirrorlng to remote dastination (over L2): 1 destinatlon VILAN

1P tools: Extended ping & trace

« Juniper Networks commit and rollback

Warranty
« Limlted Uifetlime switch hardware warranty

Safety and Compliance

Safety Cartlfications

+ UL-ULB0950-Y{First Edition)

+ C-UL to CAN/CSA 22,2 No, B0950-1 (First Edition)
v TUV/AGS to EN 60950-1, Amendment Al-A4, All

+ CB-ECE0950-, all country devlations

Electromagnetlc Compatibility Cartifications
FCC 47CER Part 13 Class A

+ EN55022 Class A

+ ICES-003 Class A

« VCCIClass A

+ AS/NZS CISPR 22 Class A
+ CISPR 22Class A

+ ENB5024

+ EN 300386

« CE
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NEBS

+ GR-63-Core; NEBS, Physical Protection

+ GR-1083-Cora: EMC and Electrlcal Safety for Network
Telecormmunications Equipment

+ All models except EX4200-24F and EX4200-48P

Envirorimantal
+ Reduction of Hazardous Substances (ROHS)

Talco
» CLE|code

Jolnt Interoperability Test Command (ITC)
+ [Department of Defense (DoD) Uniffed Capabllltles {LIC) Approved
Products List {APL)

Caommon Criterla
- CC-EAL3

tetro Ethernet Forum
- MEFQ9

Telecom Quality Managemeant
« TLOOOO

Trusted Network Connact
v TNC IF-PEP

FIRS =
+ FIPS 140-2 Level1 i

Nolse Spaclflcations
Nolsa measurements based on operational tests taken from

bystander posttion {front) and performed at 23¢ C in complianca
with SO 7779, L

EX4200 24T

EX4200-24FX 030 WAC 3995

190 W DG 483

Juniper Netwarks Services and Support
Juniper Netwarks Is the leader In performance-enabling services
that are designed to accelerate, extend, and optimize your
high-performanca natwork. Our serylces allow you to maximize
operational efficlency while reducing costs and minlmilzing

risk, achleving a faster time to value for your network, Juniper
MNetworks ensures operational excellence hy optimizing the
network to raintain required levels of performarice, retiabllity, and
avallabHity. For more detalls, please visit www.]Junlper.net/us/en/
products-sarvices.,

EXHIBIT 3

Ordering Information

wi&chas

EX4200-24T ' 24-port 10/100/1000BASE-T (8§ PoE ports) +

320 W AC PSU. Includes 50cm Virtual Chassls

24-port 10/100/1000BASE-T (24 Pols+ ports)
+ 930 W AC PSU, Includes 50¢em Virtual
Chassls cable,

48-port 10/100/1000BASE-T (48 PoF ports)
+ 930 W AC PSUL Includes 50cm Virtual
Chassis cable

EX4200-48P

EX4200-P4F

48~port 10/100/1000BASE-T + 120 W DC

EX4200-487-DC
PSU, Includes 50cm Virtual Chassls cable,

Trada Agreernent Act-compllant 24-port
10/1C0/1000BASE-T (B FPoE ports) + 320 W
AC PSU. Includes 50cm Virtual Chassls cable,

EX4200-247-TAA

Trade Agreement Act—comp ant 48 -po rt
10100100 0BASE-T (BVI?QF parts} + 32Dt\)N

EX4200-48T-TAA

Trade Agreermnent Act-compllant 24-port
100BASE-FX/100CBASE-X SFF + 320 W AC
PsU. Includes 50cm Virtual Chassls cable.

EX4200-Z4F-TAA

Accassorias

"EX-CBLYCP-50CM  Virtual Chassls Port cable 05 M length
P i Virtgal Chasels Port cable ) K4 leriith = -

Virtual C{hassls Port cable M lengt_f_u

Irtual.Chassls Port Cable’s M. length.

EX-CBLVCP-3M

Maunﬁng Dp‘ticns

EX-4PST-RMK AdJustakle 4-post rack-mount kit for EX4200 ’
and EX3200

EX4200 and EX3200 wall-rnount kit
EX4200 Feature L!censes**

EX-WMK

Advanced Feature License for EX4200-24T,
EXA200-24T-DC, EX4200-24P, EX4200-24F
and EX4200-24F-DC swltches o

BX-24-AFL

Ex-QFx~MACSEcuAccf MACses Software License for EX4200 access
switches

¥ Each switch comas with ona power supply, RJ-45 cable, R1-45-10-D8-9 sertal port adapter,
19" rack-mount kit, and Virtual Chassis cable and connecior retainar, Fach system also
ships with a power cord for the cauntry to which it Is baing shipped, The EX4200-24F also
comes with fiber port dusk covers,

“¥ AFI. Includes licenses for 15-15, BGP and MPLS,

# Not avallable In Russia and CIS countrles.
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UplinkModules
?_X—}JVM—ZXFF' 2-port 10GEE XFP Uplink Module
" EX-UM=45) 5

2-port 10GLE Si';P;r'/!'m;partG ESER Uplihk :
Module

EX-UM-2X45FP

IE(FSW)

It (PSU)

EX ] ]

Pluggable Optics

EX~SFP=1FE-FX gFP 100BASE-FX; LC connector; 1310nm;
b

EX-SFP

SFP100BASE-LX; LC Eonnactorﬂ:ﬂOnm:
40km reachon single~mode flber -

EX-SFP-TFE-LXAOK

0F;
i ts!
SFP 100BASE-BX; LC connactor; TX 1310nm/

RX1850nm; 20km reach on single-strand,
single-modeflbar - o o

EX-SFP-FE20KTI3R1S

EX-SFPIGET

i i) Tl
SFEP1C00BASE-LX; LC connector; 1310nm;
].Ol_cn_w reac pn'slngla-mode flbar

EX-SFP-GRE-LX

EX-SFP-GEIOKTI3RIS  SFP10D0BASE-BX; T 1310nm/Rx 1550nm
for 10km transmlssion on single-strand,

smgle-mode fiber )

)

SFP 1000BASE-BX: T 1550nm1/Rx 1310nm
for 10km transmission on single-strand,
le-rnode fiber

*Not avaltable in Russla and CIS cauntres.

EXHIBIT 3

. EX-SFP-GE40KTI3RIS  SFP1000BASE-BX; TX 1310nm/Rx1550nm
for 40km transmission on single-strand,

singla-mode fiber

EX-SFP-1GE-LH

XFF‘ 10GBASE-LR; LCVCDhnector,' 1310nm;
10k reach on singte-mode fiber

EX-XFP-10GE-LR

EX-XFP-10GE-ZR

XFP 10GBASE-ZR; LC connector; 1550nm;
80km reach on single-rmode flber

EX-SFP-10GE-LRM

5FP-+10 Glgabit Ethemet Direct Altach Copper
(twinax copper cable), where "x* denotes ), 3,
Sor7met )

EX-SFP-I0GE-DAGXM

- SFR=+ 10 Glgahit Ethernet Uléa Short Reach
Optles, 850 nm for 10m on CM1, 20mon OM2,
100m on OM3 multimode flber

EX-SFP-10GE-LISR

SFP Gigabit Ethernet CWDiM, LC connector;

EX-SFP-

GEBOKCWsRX Xxxx M where Xxxx represents 1470, 1490,
1510, 1530, 1550, 1870, 1590 or 1610; 80km
reach on single-maode fiber
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Total

\ceess 5000 Octal OLT

EXHIBIT 3

8-port GPON Optical Line Terminal Access Module

Product Features

H Supports Gigabit and Committed
Information Rate (GIR) services

@ Supports an extensive and
growlng tamily of ONTs

K Supports both IPTV and RF
averlay video service

# Supports Dynamic Bandwidth
Allocation (DBA) enabling
committed rate business services

H Supports service-aware ;
- provisioning and troubleshooting

8 Allows both CO ancl
RT deployments .

Scalable to 64 ONTs par GPON

B Supports native Ethetnet

" transport aver QPON

‘Today, carriers are dealing with increasing
competitlon, operating costs and demand for
bandseidth. As a result, many are turning to

fiber deployment as a solution, For many carriexs,
GPON is the means to coropete In an envirenment
whete high bandwidth is required. GPON provides
the flextbility, reliability, and bandwidth to give
carviers a competitive advantage in todays
Piber-to-the-Home (FTTH) matket.

" ADTRAN® provides an ulta-flexible,
high-capacity, deep fiber solution allowing over
8,700 subscribers to be served from a single
FTTH platform. The Total Access® 5000 is a carrier
class Multi-service Access and Aggregation platform
(ViSAP) that brldges the gap between existing and
tli nextgeneration networks—-like GPON. With
a pure Ethernet core, the Total Access 5000
system supporls setvices over copper and fibet,
eadily scaling to support even the mest bandwidh-
intensive applications: As a GPON Optical Line
Terminat (OLT), the Total Access 5000 provides
the bandwidth and Bthernet switching capabilitics
needed to deliver a highly profitable service offering
and meet a varlety of legacy and emerging service
requirerments,

"The $HP-based GPON OLT allows operators
to increase their serving area by utilizing aptical
capabilities to reach up to 60 km on a single PON,

The ADTRAN GPON selution utilizes GPON
Encapsulation Mode (GEM) to exclusively carry
Ethernet traffic. ADTRAN has made a complete
comiitment to Ethernet in the access networlk with
the Total Access 5000, and the GPON OLT Access
Module s furthering this commitment.

With the ADTRAN solution, data traftic
is carrled natively as Bthernet, which {s a very
efficient means of transp 01ting high bandwidth
data connections.

Video options with 1he Total Access 5000 GPON
OLT include both [PTV and RF video, IPTV
functions in the Total Acw.ss 5000 and the GPON
OLT Access Madule pr ovide Tnferfict Group
Management Protocol (IGMP} signaling and
multicast rephcatiun fufictions. R video overlay
at 54-1,004 MHz is supported cn GPON as a third
wavelength at 1550 nem ysing outboard dmp]iﬁels
and wavelength combiners,

Eavironmentally hatdened, the Total Access 5000
GPON OLT Access Module can be installed in both
Central Office {CO} and Remote Terminal (RT}
environments, This allows cartiers to deploy GPON
from whatever infrastruoture is available or desired
rather than limiting GPON to just CO deployments.
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EXHIBIT 3

Total Access 5000 Octal OLT

8-port GPON Optical Line Terminal Access Module

Central Offfce

IFTY
Hem] End

-
Mtarnet

Product Specifications

Mechanical

® Dimensions: 9.25 i, x 0.8 in, X 9.25In,
{235 mm x 20 mm x 235 mm) (Hx Wx D)

Iriterfaces
B B-SFP Single-mode fiber Interfaces on Faceplate

Capacities
@ Capable of up 10 84 ONTS per GPON Intoriace

# 21 GPON OLT Access Modules per 23-Inch
Total Access 5000 chassls

| 10752 Subscribers per 23-nch Total Ascess 5000
Chassls utilizing 1:64 Split

Regulatory Standards
® ETS] EN 300 019
= ETS 800 753
H TS} EN 300 386
B ET3 55201 468
B ETS| EN 60950
B [TU-T K.20/21/27£31/35145

Management
# AQE
¥ Remote Management Through SNMP and TL1

| Ethernet Interface ort SCM for Wab, SNMP and
Telnet Access

# Craft Interface on SCM
# OMCl 1o ONTs

Cerift Fﬂ }
ified [ACP|

Total Acozss 300
or 400 ONT

Sol-Top

Environmental
® Operating Temperature: -40° F to 158° F
{-40° C to +85° C)
@ Storage Temperature: -10° F to 185° F
(-40° G ta +86° G} »
8 Relative Humidity: Up fo 85%, at 122° F (50° ©),
Non-condensing

Optics
# Class B+ Gompliant as Specified in G.984.2
Amendment 1
# 20 km Reach with 64x Split
= 30 km Reach with 32x Split
# 37 km Reach with 162 Spiit

Ordering Information

Total Access 500D F167603F1
G PON Octal OLT
SFP GPON 2.5G, 1.25G 30km 1442530G1
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Total Access 311
SFU GPON Indoor ONT

Product Fealures

m Cosi-effective delivery
of triple-play services

® Supports symmetrlc
glgabit services

% G984 compllant
2,5 Gbps downstream
and 1.25 Gbps upstream

& Small form factor
packaging designed
for indoor deployments

B Auto-negotiating/aensing
10/100/1000Base-T
Eihietnel port

& Builtn layer-2 switch

B Natlve Ethemet transport
over the GPON (GEM Based)

VoIP using SIP or MGCP
# Native POTS RJ-11 port

with full sulte of volce
qualily features

@ [PTV video support including
IGMP shoopling feature set

# Traffle managsment through
priority queuing, scheduling,
policing and trafiic shaping

B VLAN Stacking (Q-in-Q,
VLAN tagging/untagging

B QoS with four traflle classes
as per IEEE 802.1p

@ Full IEEE 802.10) VLAN ID
processing per port

& Full OMCI Integration

Carriexs {oday are dealing with increasing
competition, operational costs, and demand for
bandwidth, To address these concetns, ADTRAN®
offers 3 complete suite of fiber access solutions that
are enabling carrlers to compete more cost-cflectively
while expanding broadband services to un-served
and underserved areas, like those targeted by
national broadband initlatives,

With fiber access solutions like Gigabit
Passive Optical Networking (GPON) carriers
have a new means to compete In an environment
where bandwidth is king, GPON provides the ™
flexihility, reliability, and bandwidth to give canrlers

4 competitive advantage in today’s market, As part .

of the ADTRAN PTTx strategy, ADTRAN offers
a range of differentiated GPON Optical Network
Terminal (ON'T) solutions to address residential,
business, and cell site applications.

The Total Access® 300 and 400 ON'Ts are designed
te address the market with industry leading voice,
data, and video capabilitles. These ON'T: include
both indoor and outdoor models for residential and
business applications, With Total Access GPON
QONTs, catriers can benefit from high data rates
of fiber optic transmission and the flexibility oftered
by ADTRAN' portfolio of Bthernet-based systems
that can be easily configured for new, customlzed
service offerings.

Total Access 300 and 400 ONTs work searalessly
with ADTRAN's widely deployed Total Access 5000
Serles Multiservice Access and Aggregation Platform.
Functioning as a highly capable GPON OLT

EXHIBIT 3

and flexible cartier class access platform, the

Total Access 5000 bridges the gap between exlsting
and next-generation network architectures like
GPON. It makes a carrier’s access network capable
of meeting a variety of legacy and emerging systein
requlvernents, Its Ethernet architecture allows
carriers to increase bandwidth while offering
differentiated capabilities. Coupled with

Total Access 300 and 400 ONTs, this provides

an end-to-end GPON deployment strategy that

is supported by a common management solution.

The Total Access 300 and 400 ONTSs leverage

* the Industry-leading converged volce and

data functicnality widely deployed in ADTRAN
integratéd access, [P gateway, and Voice over IP
(VolP) platforms, with millions of porks cutrently

" deployed, Based on the ADTRAN Operating

System (AOS), each ONT provides unmatched SIP

" and MIGCP interoperability with a host of major

softswitch vendors, as well as integrated statistics
and tools that allow carriers to quickly and easily
troubleshoot network configuration issues, as well
as monitor petformance,

Features of the Total Access 300 and 400 outdoor

ONT5 include box-in-box, weatherproof and access
controlled construction with entry ports for fiber,

power, grourd, Ethernet, telephone, RPoG (speclfic

models), and BPNA {specific models), Bach device
supports 2.5 Gbps GPON applications per the [TU-T
G.984.2 specification. Data services are delivered
over 10/100/1000Base-T Ethernet inferfaces.

3



~@p

Page 76 of 84

ALFTRAN, fne.

Attn: Canlar Networks
001 Explorer Boulevard
Hunisville, AL 35806

RO. Box 140000
Huntsville, AL 35814-4000

26§ 283-8000
268 963-8692 fax

Gieneral Information
800 BADTRAN
Info@adtran,com
wwe.edlran.com

Pre-Bales

Technical Support

838 423-8728
appllcation.enginser@adiran,com
www.adtran.com/presales

. Post-Salos
Technical Support
888 428-8726

support@adtran,com

+ www.adtran.com/support

B
Where to Buy

. BBS 423-8725
ohannel sales@adtran som
voaw.adiran.com/whereZbuy

Tl

ADTAAN befleves the Inforemation
his publioation 1a ba eceurate ks of
Rublication dats, and la not respensibla
for sior. Bpeciiliations &ijeot to
change vrilbou noflee, ADTRAM and
Total AGo2ss nie leglsterad trademrks
of ADTRAN, Ino, and its affilates In
variaus countriss, Al ether irademarks
menlone s Mis documen arg the
property of thele respectivo gwrnoss.
AUTAAN warranly dutation and
entllemsnte vary by prodiat andg
Qaography. For spezilts wanenly
Informalion, visit

v adian,comAvarranty

ADTRAN products mnay be subjsel

1o U8, export controh and pther
tradke restaetions, Any axpod,
rg-axpor, of bangfer of e poducts
contrary 1o tavr Is prohibited.

For mora Informaifon regarding
ADTRAN'S exnort Ticense, please visit
wwwhadiran.comvenporlicensa

ADTRAN ks an 150 9001, 150 14001,
andd aTL 6000 certiied sugplar,

61287368GH-0A Jamuary
Capytighl @ 2014 ADTRAN, ino.
Ali fighls weeved,

‘T‘o’tal ACC@SS 311

SFU GPON Indoor ONT

Product Specifications

Ethernet Interfaces
2 10/100/1000Base-T Interface with RJ-45 conneclors

& Fthernet port auto negotiation or manual configuration

& MDYMDIX autornatically sense

# Hardware priority queues on the downstream
directien In support of CoS

Ethernet Services
@ Committed symmetric 1Gbps throughput
® 802,1D brldging
# 802,1x% Authentlcation
# Virtuzf switch based on 802,1q VLAN ..
# VLAN tagging/delagging per Ethsme} port
# VAN stacking (Q-in-Q and VLAN franstatiory;,,
# [P ToS/DSCP 1o 8021p mapping - -

& Class of Service based on VLAN-ID, 802.1p hit,
To8/DSCP

& Markingfremarking of 802.1p .
# IGMP v2/v8 siicoping .
# Broadeast/multicast rate limiting

POTS Interface
A RJ-11 interface
& 3-REN, 55V RMS
¥ VolP Voice: Both SIP and MGCP
# TD Volee: Both GR.303 and TR-08
1 Full CLASS faature set
@ Both ANS| and ETSI POTS
# T.88 Facsimile
@ Conlfigurable dlaf plan

& Conflgurable country specHic ring-hack tones
{fraquency and cadence)

& DHCP Client or static IP configuration
@ Optlonally Matailic Loop Testing

Dimensions

% 1.4 in. x 3.8 in. x 6.5 In. (36 mm x 100 mm x 140 rm}

{(HxWx D)

Power Supply
= +12V (feed via external AG/DC adapter)
& Dying Gasp support
B Power switch
B Power Consumption: Less thap 4W

Working Environment
® Temparature: 32° F-- 104° F (0° G - 40° C)
& Humldity: 5% — 95% relative humidity

EXHIBIT 3

Bafety and EMI
m CE cortificate
& FCCUL cornpliant

Environmental Directive
@ RoHS B ¢f &

Installation
# Wall mounting & deskiop mounting

GPON Interface
# Compliant with {TU-T G.984 GPON standards
& Compliant with [TU-T G,984,2 AmdH, Class Bt
m Support (3.684.5 blocking filter

. ... B Multiple T-CONTS pei device

e Mulﬂpe GEM Ports per device

= DBA reporling by piggyback reports in the
D8R (mede € and mode 1)

. #.802.1p mapper service prolile on WS

Mapplng of GEM Poris Into a T-CONT with
priotity queues based scheduling

& Support multicast GEM pert and Incldental
broadsast GEM port

LEDs
A Powst
= GPON
Optical
# LAN
@ VolP

OAM
@ Standard compliant OMCI (the embedded operations
channel) inferface as deflned by ITU-T G,988

B Provisioning ali Kinds of servicas including
Etharnet, Vol ele,

: Alarming and performance monitoring

@ Remote software image download over OMCH,
as well as activation and rebaoting

& Hold lwo software sets with soflware Image integrily
checking and automatic rollback

Ordering Information

Taotal Access 311 1287565G1
SFU GPON Indoor ONT
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EXHIBIT 3

Product Features

B G.984 compliant

m Envitonmentally hardenad
" forindoor and outdoor
depldyments™

u Fult Class B+ 'Optics, ..,
capable of 30 ki reach

m Optional Interhal
Opti-Fit nipunting

& 10/100/1000 BasexT
Ethernet Port{s)

u RF Over Glass Support
{ONT specific)

& HPNA Support
(ONT spacific)

® Fiber cable management

ty

| Native Ethernet trans-
pott over the GPON
(GEMBased}

& YolP using SIP or MGGP

& Traditional voice using
GB-303, TR-008, or TR-57

& [PTV video support

m Traffic management
through priority queuing,
schaduling, policing and
traffic shaping

@ VLAN Stacking (Q-in-0),
VLAN tagging/untagging

® QoS with four tratfic
classes as per IEEE 802.1p

m Full IEEE 80210 VLAN 1D
processing par port

' Full OMC1 integration

\ Total Access® System

al Accass J

Total Access 300 Series GPON SFU ONTs

Carriers today are dealing with increasing
competitlon, operational costs, and demand

for bandwidth, To address these concerns,
ADTRAN® offers a complete sulte of fiber access
solutions that are enabling carriers to compete
mare cost-effectively while expanding broadband
services to un-served and underserved areas, like
those targeted by the American Recovery and
Reinvestment Act and Connect American Fund,

Witty flber access solutions like Gigabli Pagsive
Optical Networking (GPON) carriers have a new
means to compete in an enviconment where - -
bandwidth is king. GPON provides the flexibiliip
reliability, and bandwidth to glve carrlers a corpet-
itive advantage in today's maxket, As part of the-
ADTRAN PTTx strategy; ADTRAN offers a rangd
of differentiated GPON Optical Natwork Terminal
(ONT) solutions to address residential, business, -
and cell site applications, -

The Total Aceess® 300 Series is a line of GPON
ONTs designed to address the residential market
with Industry-leading voice, data, and video capa-
bilities. This series includes the Total Access 351,
352, 352H, 361, 362, 36211, 362R CQuidoor ONTs
and Total Access 324 and 334 Indoor ONTs, With
Total Access GPON ONTSs, canders can benefit
from high data rates of fiber optic transmission
and the flexibility offered by ADTRAN's portfolio
of Bihernet-based systains that can be eastly
configured for new, customized service offerings.

Totak Access 300 Serfes ONTs work
seamlessly with ADTRANS widely deployed
Total Access 5000 Serles Multiservice Access and
Aggregation Platform. Functioning as a highly
capable GPON OLT and flexible cartier-class access
platform, the Total Access 5000 bxldges the gap
between existing and next-generation network
architectures like GPOM, It makes a ¢carrier’s access
network capable of meeting a vadety of legacy
and emerging systemn regquirements. Its Ethernet
architecture allows caryiers to increase bandwidth
while offering differentlated capabilities, Coupled
with Total Access 300 Serles GNTS, this provides
an end-to-end GPON deployment strategy that is
suppertad by a commen management solution,

The Total Access 300 sexies ONTs leverage
the Industry-leading convergsd volce and data
functionality widely deployed in ADTRAN

Smart Solutions for a

integrated access, IP gateway, and Voice over

IP {VoIP) platforms, with millions of ports curtently
deployed, Based on the ADTRAN Operating System
{A05), sach ONT provides unmatched SIP and
MGCP intexoperability with a host of major soft-
switch vendors, as well as integrated statistics

and tools that allow carriers to quickly and eastly
troubleshoot network configuration Issues, as well
as monltor performance,

Features of the Total Access 300 Series Quidoor
ONT4 include bex-in-box, weatherproof and access
controlled construction with entry ports for fiber,

fpowen, ground, Bthernet, telephone, RPoG (specific
~models), and HPNA (specific models). Bzch device
supports 2.5 Gbps GPON applications per the
TT0-T G.984,2 aperlfication, Data services are deliv-
“ered over 10/100/1000Base-T Ethernet interfaces,
Telephone service la supported by POTS imterfaces,

» -Tha POTS ports use in-hand signaling tones
and currents to determine call status, GPON
“Encapsutation Mode (GEM) is used to carry
Ethernet traffic. SIP MGCE, GR-303, TR-008, and
TR-57 are all available to support a wide varlety
of network models, Volce tralfic is caried as
VoIP packets to elther the Total Access 5000
integrated Voice Gateway Module for access to-
legacy TDM interfaces, or as SIP or MGCP to an
external soft-switel to suppoxt volce services. A
full sulte of Quality of Service (QoS} features are
available with suppart for 802,1Q VLANS and
B02,1p for prioritization,

The Total Aceess 300 Serles Outdeor ONTs ave
powered by an external UPS, The AC-powered UPS
provides a nominal 12 VDC to the ONT. Totsl Access
300 Seties Indoor ONTE ave optionally powered by
an external JPS or divectly connected to a 120 VAC
power source, Management of the Total Access 200
Series ON'Ts is performed over OMCI as specified
in (.984.4, The Total Access 300 Series Outdoor
ONTs are environmentally hardened for installa-
tion inside or outside a residence as a particnlar
fustallation demands, The ONT5 are accepted by
Rural Utilities Service (RUSY and provide a wealth
of benefits for carriers of all (ypes, deploying broad-
band solutions including volce, data, video, and
HDTY. An Industry-leading warranty and best-in-
class technical suppoit make ADTRAN Total Access
GPON solutions the best value on the market today.

Connected World.
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EXHIBIT 3

Total Access 00 Series

Total Access 300 Series GPON SFU ONTs

Product Specifications

Voico Support
VolP Protocol

B §|P

B MECP
Traditional Voice

H (iR-303

B TR-008

B TR-57
LEDs

BPower B Nelwork Status

HPOTS W ETH

Mechanical Outdoor Units
BT W12 Hx4'D
B 3ibs,, 0.5 oz, weight

Mechanical Indoor Units
BI3IWX21°Hx 67D

1,25 b3, waight

Compliance
BFCC PART 15 Class B

UL/CSA 60950
& RoHS 5 of § Compliant

Interfaces
Voice Interfaces
| 2 POTS lines
H RJ-11 and screw-down terminals
|5 REN por Ing
B 10 REN per unit
21,000 t, drop length
Data Interfages
| RJ-45 10/100/1000Bzse-T Etharnet ports
& Auto-sensing
M Auto MDI/MDIX
RF Video Interfaces (ONT speeitic)
B F-Type cannector
H1510nm RF return path
Video PON Optical Butput {ONT specific)
| Qutput wavelength 1670+ 10nm
8 Dptical cuiput Power 1 dBm min.

.
Pr

Video—RF Output (ONT speeific)
A lmpadence: 75-ahms
B Gornactor Type: F-Type
| Bandwidth: 54MHz to 1GHz
RF Output Power; 154BmV/ch to 24.5dBmV/ch
®RF Qutput Tikt; 24B to 7B from 54 to 870MHz
# Channgl Loading: up to 82 {Analogl, up to 200 [Digital)
B GNR: 46dB min
ECS0; -56dBe max
CTB: -b6dBc max
HPNA Interface (ONT specific)
EHPNA 3.1 compliant

Power Connections Battery Backup
R12 VDG (nominal} from extemal battery
. hackup/power supply
¥ 5-wire battery backup/power supply status signals
¥ Sorew-down terminal

Power Connections lndoor AC
& 12 VDG external power supply connscts to
120 VAL source

B External power supply pravided with appropriate
Indaor ONT medals

Management
| Remote managemant through SNMP and TLI
to Total Access 5000 GPON OLT

R Ethernet interfaca on Total Actass 5000 for
IP managemsnt atcess

B Craftinterface on Total Access 5000 for
VT100 management accass

B OMG| betwesn ONT and OLT

B AQS statistics and debug capabilities

Environmentat Outdoor
M Operating Temperature; -40°C to +65°C

1 Sterage Temperature; -40°C ta +85°C
E Refative Humidity: Up to 95%, non-copdensing

Environmental Indoor
& Operating Temperature; §°C to 40°C

H Storage Temperature: -20°C to +70°C

 Refative Humidity: Up to 95%, non-condensinyg
Optics .

1 Class B+ compliant as speclfied in 6.984.2

i Up to 30km reach with 32x split

® SC/APC for GPON uplink
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Enclesures for Outdoor Units
& Corning OptiTap™ mounting for pre-tarminatsd
fiber pahle
B Slack storaga tray
B Wind-driven rain protection

Packet-hased Voice Resources
™ CODECs

O G.711-B4k PCM 2 G.72%a-8k S-ACELP
®l 3,168 Echo Cancellation

Madia Stream
® RTP/UDP/IP {RFC 3650}
RTP paytoed for DTMF diglts (RFC 2833)
W S0P (RFC 2327)

Tone Services

Elacal DTMF Detection

B Local Tana Generation
2 Dialtons
0O Busy .
2 Call Waiting
Q Alternate Call Waiting
O Racaiver Off Hook

M Ringing
0 Bistinctive Ring

IPTV ad End

Snﬂswitﬂ |
{Val®) )
‘ {P Corg

Internet

TOM Voice Switch
{GR-303, TR-008, TR-57)

Gentral Offlea

Calling Feature Support
(varies with feature server/gateway)
W Galler 1D
O Narne and Number {MDME SDMF)
0 Call Waiting 1AD
E Voice Mall
B Stutter dialtone
Q Visual Message Waiting Indicator (VMW
HCall Hold
H Call Farward
O Bysy Line Q No Answer
E Call Transfer
-0 Blind, Attandad
# Gall Writing
# Distinctive Ring
Do Nof Disturh . . ..
# Three-way Cailing’
H Call Réturn
B Spoed Digl
¥ 3-way Gonferenciniy {3WE}

1400 s dgWIL_—=
4310 00 up
Splitter

240G oWtz
1
e

Gigk Remate Tarminal

EXHIBIT 3

Fiber To The Premises (FTTP)

ADTRAN Total Access 5000 Multiservice Access and Aggregalion Platform enables multiplay service delivery over
an all Ethernet access platform capable of delivering FSAN-compliant GPON, OLT moditles can be installed in any
access slot in the Total Access 5000 enabling FETP service delivery, Seivices are delivered over a single fiber up to
30km from a central office or remote terminal, providing 2.4Gb of handwidth over the PON, The ADTRAN OLT is
cornpletely ITU-T G.984 standavds-compliant and offers unprecedented bandwidth per subscriber.

The Total Access Serles ONTs work seamlessly with ADTRAN Total Access 5000 Series Multiservice Access and
Aggregation Platform, With {ts Ethernet architecture, the Total Access 5000 allows carriers to increase bandwidih
while offering differentiated capabilities, Coupled with Total Access Series ONTs, this provides an end-to-end
GPON deployment strategy that is supported by a common ranagement selution.
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EXHIBIT 3

lotal Access J00 Series

Total Access 300 Series GPON SFU ONTs

u:

Coralng OptiTag™ Enclosurs

Spilce Tray Enslosure

Ordering Information

Indoor ONTs

Total Accass 324

wUPS Con 18TT36G2 SEUfndoar 2 4 _ — iYes

Total Accoss 334
w/UPS Gonnestor

AWTIHE. SFWndoor 2 4 - 1 Yed -

utdnnr ONTs

Total A¢uess 352

428710262 SFU 2 z —

424770264

Total Access 352H

Total Accoss 362 Opti-tap 4287112613 SFU 2 2 —_ 1

1 {w/RE raturn)

Total Access 362R Solize 4287715612 5FU i ] —

Gartridge Baly [No Housing)
IND GE

Tota| Access 352, 2ND GEN 128770261

TJotal Avoass 300 SFU Spares Kit, (fy b 118770061

Tolal Accoss 362, ZND GEN 12611261

Tota! Accass 3628 ZND GEN 1281661 GPON UPS Cabla, 50 FT 118773261

MDU Housing Details

128773462

“Iotal Avoass 324 W/UPS CONN

GPON MDU SPLITTER N871363

Tl Acoess BHWIUPS CONN 126773662

Tofal Azcess 386 MDU, SPLICE 118777361

ADTRAN beilaves (ha Tnformation in this publication to be ageurato as of publication data, and is not responsibla for erron Specificalions sibject to
chango withott notice. ADTRAN and Totgl Access ara rogistered radamarks of AGTRAN, Ina. and lts affifiates in the 0.5, and cerinin other sountrigs,
Alt othgr trademarks mentfonad In this are the propenty of tholr respective owners,

ADTRAN praducts may be suliject to \,S. export contrals and othar traile restiictions. Any expoit, re~exgort, ar iransfer of the products contraty to
lawit i3 profibited. For moro nformation reqarding ADTRAN's axport Tieanse, plaase vislk svvadirancom/expariliconse
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Product Features

& 8 POTS and 4 DS1/E
for PWE Transpori through
Total Accass 5000

m 10/100/1000 Base-T .

Ethernat Poris) i

u G.284 compliant

& Environmentally hardened
for Indoor and outdoor
deployments

" @ Full Class B+ Optics, vapable
of 3¢ km reach

& Optional Internal
Opti-Fit mounting

| RF over Glass {RFoG} Support
{ONT specific)

& Fiber cable management

B Natlve Ethernet transport over
the GPON {GEMBasad)

B VolP using SIP or MGCP

w Traditiohal votce using GR-303,
TR~008, or TR-57

m [PTV video support

B Traffic management through
priosity qusuing, scheduling,
policing and traffic shaping

@ VLAN Stacking (Q-in-Q}, VLAN
tagging/untagging

m QoS with four traffic classes
as por 1EEE B0Z.1p

m Full IEEE 802.10 VLAN 1D
processing per port

& Full OMCi integration

i

Total Access” System

[otal Access 377 GPON SBU Series

EXHIBIT 3

GPON SBU Optical Network Terminal (ONT)

Carrieys today ave dealing with increasing
competition, operational costs, and demand

for bandwidth, To address these concerns,
ADTRAN® offers a complete sulte of flber access
solutions that ave enabling carelers to compete
more cost-effectively while expanding broadband
services to unserved and undeiserved areas, like
those targeted by the American Recovery and
Reinvestment Act and Counset American Fund,

With fiber access solutions like Gigabit Passive
Optical Networking {(GPON) carrlers have a pew
mesns to compete in an. emvirenment whete
‘bandwidth is kdng, GPON provides the flexibility,
Follabillty, and bandwidth to give carriers a
ompetitive advantage In today’s market, As part of
the ADTRAN FLTx strategy, ADTRAN offers a range
‘of differentiated GPON ONT solutions to address
resldential, business, and cell site applications,

" The Total Access® 300 Setles Small Business
Units (SB1J) GPON ONTs ars designed to address
the small business market with industry-leading
voice, data, and vidso capabilities, This seriss
includes the Total Access 372 and 372R. With
Total Access GPON SBU ONTY, carriers can benefit
from high data rates offiber optic transmission,
mnuliiple D81 hand-offs, and the flexibility offerad
by ADTRAN's portfolio of Ethernet-based systemns
that can be easily configured for new; customized
service offerings,

Total Access 300 Serles SBU ONTs work
seamlessly with ADTRAN's widely deployed
Total Acoess 5000 Serles Multiservice Access and
Aggrepation Platform. Functiondng as a highly
capable GPON OLT and flexible carrier-class acoess
platform, the Total Access 5000 buidges the gap
between existing and next-generation network
architectures like GPON, It makes a carrier's access
network capabls of meetitng a varlety of legacy
and emerging system requirements, kts Ethernet
architecturs allows cayrlers te inctease bandwidth
while offering differentiated capabilities, Coupled
with Total Access 300 Seriss SBU ONTs, it provides
an end-to-end GPCON deploymens strategy that is
supported by & common management solution,

The Total Accass 300 Serias SB1T ONTs leverage
the industry-leading converged voice and data
functionality widaly ceployed in ADTRAN inte-
grated access, IP gateway, and Voice over IP

Smart Solutions for a
Connectad World.

{VoiP} platforms, with millions of ports currently
deployed, Based on the ADTRAN Operating
System (A0S), each ONT provides unmatchad SIP
and MGCP Interoperability with a host of major
soft-swltch vendors, as well as integrated statlstics
and tools that allow carviers to quickly and easily
troubleshoot network configuration lssues, as well
as menitor performance,

Features of the Total Access 300 Serjes Outdoor
ONTs include bex-in-box, weatherproof and
access controlled construction with entry ports
for fibex, powey, ground, Ethernet, telsphone,
RPoG (specifit intdels),and D81 (pseudowite)
business circuligsBach device supports 2.5
Ghps GPON applicationsper the ITU-T G.984.2
specification, Data services.ave delivered over
10/100/1000Base-T Ethernet interfaces. Telephone
service is supported by POTS interfaces and D31

- delivery is achieved by levelaging SAToP PWES

services threugh the Total Access 5000 platform.

The POTS poris use In-band signaling tones
and currants to determine call status, GPON
Encapsulation Mode (GEM) is used to carry
Ethernet traffic, STE MGCP GR-303, TR-008, and
TR-57 ate all available to support a wicls varlety
of network models. Voice traffic is carried as VoIP
packets to either the Total Access 5000 integrated
Volce Gateway Module for access to legacy TDM
intetfaces, or as SIP or MGCP to an qxtax'nal
soft-switch to support veice services, A full sufte
of Quality of Service (QeS) features are available
with support for 802,1Q VLANSs and 802.1p
for prioritization,

The Total Access 300 Serfes SBU ONTs ate
powered by an external UPS, The AC-powerad
UPS provides a nominal 12 VDC to the ONT.
Management of the Total Access 300 Series SRU
ONTs is performed over OMCI as specified in
(.984.4, The Total Access 300 Sexies SBU ONTs
are environmmentally hardened for installation
inside or ouiside a residence as such a particular
installation demands, The ONTS ave accepted by
Rural Utilitles Service (RUS) and provide a wealth
of henefits for carrlers of all types, deploying
broadband selutlons including volce, data, video,
and DTV, An industry-leading warranty and
bestin-class technical suppart make ADTRAN
"Total Access GPON solutions the best value an the
market today.
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Bl Series

GPON SBU ONT

Product Specifications

Voice Support
VeolP Protocol

uSiP

& MGCP
Traditional Yoice

B GR-303

H TR-008

B TR-57
LEDs

B Powor Network Status

MYoica. ®ETH

I
Mechanical

- HBJBIIWX 12n Hx 4u D

* W4 lhs, 0.5 oz, weight

Gompliance
RFCC PART 16 Ciass B

& UL/CSA 60960

Interfaces
Voice
H § POTS Lines
B R.J-11
Data
B RJ-45 10/100/1000Base-T Ethernet ports
™ Auto-sensing
H Auto MDI/MDIX
RF Video Inferfaces (ONT specific)
H F-Type connector
£1 1610nm RF return path
DS1/F1, PWE
B RJ-45
1 SAToP strustured in cenjunction with PWE Modules In
Total Access 5000

Video PON Optical Output (ONT specific)

& Cutput Wavelength: 1610+ 10nm

u Optical Qutput Power: 1 dBm min.
Video—RF Output {ONT specific)

® Impedence: 75-ochms

& Cannector Type; F-Type

#a Bandwidth: 54MHz to 1GHz

A RF Butput Power: 15dBmV/eh to 24.54BmV/oh

BRFOutput Tilt: 248 to 6dB from 54 to 870MHz

H Channe] Loading: up to 82 {Analog), up to 200 {Digital)

& CNR: 464B nin S
B (S0: -58dBT max
B CTB: -56dBe max H
Power Connections Battery Backup. -

12 VDG (nominal] from external battery
backup/powsr supply

H 5-wire hattery backup/power supply status signals

Management
B Remote managsment through SNMP and TL1
to Tota! Access 5000 GPON OLT

| Fthernat interface on Total Access 5000 for
IP managament access

R Craft interfaca on Total Access 5000 for
VT100 managemant aceass

B OMGI hetwoen ONT and OLT

B ADS statistics and debug capabilities

Environmantal Qutdoor
& Operating Temperature: -40°C to +85°C

® Storage Temperature: -10°C to +85°C

1 Relative Humidity: Up to 95%, non-cendensing
Optics

H Class B+ compliant as specified in G.984.2

30 km reach with 32x split

SC/APC for GPON uplink

[ fte i 0 1 Pi i e
Total Access 372 SBU 8 2 —_
Total Access 372R SBU 8 2 1
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ADTAAN, lno,
901 Explorer Boulovard
Htntsville, AL 35806

R0, Box 140000
Hunisvilla, AL 35814-4000

256 963 8000
266 963 803D fax

Genoral Infermation
800 BADTRAN
Info@adtran.com
ww.adlran.con

Pra-ales

Fechuleal Support

, B8BA23-B72%
suppori@adirah. com
ww adirat.com/support

, Whera to Buy
500527 0807
www.adirinicem/wharsZbuy

. Post-Salas
Technical Support

888 423-8726
support@adiran.com
wiww.adiran.com/support

Reglonal Ofitces
Dallas, TX

972 830 9070
Danver, CO

303 471 9150
Kansas Cliy, KS
800 471 8649
Mawark, NJ

300 471 8656
Ontario, Canada
416 290 B5BE
Quebag, Canada
877 923 8726
San Antonio, TX
886223 7673

intsmnational inguiries

+1 256 983 8718

+1 256 963 5300 fax
interhational@adiran.com

ADTRAN is an 180 9081, 150 4001,
and a TL 8048 coilified suppifar.

G1287700G2-BA Aprit
Copyright @ 201 2.ADTRAN, Ine,
All ights reserved,

EXHIBIT 3

Total Access

GPON SBU ONT

Ordering [nformation

4287722G4 SBU 8 2

Total Accass 372R Splice

ADTRAN belipves the Informedon in thls publicatfon to be asourate ss of publication date,
and ls not respunsible for srier, Speoffications subjoct ty changs without netles, ADTRAN
and Total Aacss are rglstered tradararks of ADTRAN, Iso, and lts offiliates in.ths U8, and
certaln othst sountriss, All olher trademirs o registerad tradsmarks mantloned in this
dgotiment ora te propary of thelr raspoctive vwners,
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Enclosures for Qutdoor Units
B Coening OptiTap™ mounting for pre-terminatad
fiber cable
1 Slack storage tray
B Wind-driven rain protection

Packet-based Voice Resources
H CODECs
2 G.711-64k PCM T (.729a-8K CS-ACELP
® £.168 Echa Cancellation

Media Stream
® RTP/UDP/IP {RFG 3560)
® RTP payload for DTMF digits (RFC 2833)

B $DP [RFG 2327}

Tone Services

i Local TITMF Detection

B ]ogal Tone Generation
2 Dialfons
0 Busy
1 Call Waiting
G Alternate Call Waiting
O Rescoaiver Off Hook
U Ringing

@ Distinctive Ring Total Ancass 5000

TV Totnl Avoo
Head End .

Bndelroy

100 LAG

Valea Switeh
GPON

Total Accoss 5000

10@ ERPS Riny

Galling Feature Support
(varies with feature server/gateway)

& Caller ID
o Name and Number {(MDME SDMF}
0 Call Waiting IAD
& Voice Mail
0 Stutter diakons
O Visual Message Waiting Indicatar (YMWI)
© Call Hold
B Gall Forward
0 Busy Line O No'Answer
& Call Transter
@ Blind, Attended -
® Gall Waiting
B Distinctive Rinﬁ :
® Da Not Disturh
& Three-way Calling
H Call Beturn
# Speed Dial
® 3-way Conforancing [IWCE}

Tola] Ascess 472

V100070 T

Total Access® System
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ORDER NO. 05-322
ENTERED 08/20/09

BEFORE THE PUBLIC UTILITY COMMISSION

OF OREGON

CP 1452
CP 962

In the Matter of

DOUGLAS SERVICES, INC. dba
DOUGLAS FAST NET

ORDER

Application for a Certificete of Authority to
Provide Telecommunications Service in Oregon
and Classiflcation as a Competitive Provider,

A T T W N W SV S

DISPOSITION: DOCKET CP 1452, APPLICATION GRANTED;
DOCKET CP 962, ORDER NO. 01-502,
CERTIFICATE OF AUTHORITY CANCELED.

Note: By issuing this certificate, the Commission makes no endorsement or certification
tegarding the certiticate holder’s rates or service.

The Application

On July 8, 2009, Douglas Services, Inc., dba Douglas Fast Net (Applicant)
filed an application for certification to provide telecommunications service in Oregon as a
competitive provider. Applicant corrently bas a cettificate fo provide telecommunications
service in Oregon. See Order No, 01-902, docket CP 962, This application before us
now requests the same authority plus autherity to provide additional service. Therefore,
this cartificate of authority replaces the curront one, and the Commission will cancel the
guthority granted by Order No. 01-902,

Applicant proposes to provide intraexchange (local exchange) switched
servies (i.e., local dial tone) and non-swiiched, private line service (dedicated
trangmission service) within all exchanges of the telecomnmunications utilities and
cooperative corporafions listed in Appendices A and B to this order.

Apnlicant also proposes to provide interexchatge switched service (toll)
and non-switched, private line service (dedicated transmission service) statewide in
Oregon. Applicant indicates that it intends fo construct facilities and operate as a
facilities-based provider, an<l operate as a reseller, for intracxchange and interexchange
setvice. Applicant may purchase network clements and finished services for resale only
from other certified carriers.
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ORDER NO, 09-322

Applicant will net directly provide operator services as defined in
QAR 860-032-0001 nor be an ‘operator service provider’ as defined iu
ORS 759.690(1)(d).

Applicant indicates an affiliated interest with Eastern Oregon Telscom
LLC as simply a 5% voting power. Eastern Oregon Telecom LLC has a Certificate of
Authority to do business in Oregon as a competitive provider.

The Commission served notice of the application on July 22, 2009, No
protests or requests to be made parties of the proceeding were filed.

Based on the record in this matter, the Commission mekes the following:
FINDINGS AND CONCLUSIONS
Applicable Law

Two statutory provisions apply to this application. First, ORS 759.020
governs Applicant’s request to provide telecommunications as a competitive provider.
Under ORS 759.020{5), the Commission shall classify Applicant as a competifive
provider if Applicant demonstrates that its services are subject to competition, or that its
customers or those proposed to become custorners have reasonably available alternatives.
In making this determination, the Cornmission niust consider the extent to which services
are available from alternative providers that are functionally equivalent or substitutable at
comparable rates, termg and conditions, existing economic or regulatory barriers to entry,
and any other factors deemed relevant.

Second, ORS 759,050 governs Applicant’s request to provide local
exchange telecommunications service. Under ORS 759.050{2)(a), the Commigsion may
authorize Applicant to provide local exchange service within the local exchange of a
telecommunications utility if the Commission determines such authorization would be in
the public interest. Jn making this determination, the Commission must consider the
extent to which services are available from alternative providers, the effect on rates for
tocal exchange service customers, the effect on competition and availability of innovative
telecommumications service in the requested service area, and any other facts the
Commission considers relevant. Sze Order No. 96-021,

Designation as a Competitive Providex

Applicant has met the requirernents for classification as a competitive
telecommunications service provider. Applicant’s customers or those proposed to become
customers have reasonably available alternatives. The incumbent telscommunications
utilities and cooperative corporations listed in the appendices provide the same ot similar
local exchange services in the local service area requested by Applicant. AT&T, MCI,
Sprint Cornmunications, Qwest Corporation, Verizon Northwest Inc., and others provide

2
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interexchange telecommunications service in the service area requested by Applicant.
Subscribers to Applicant’s services can buy comparable services at comparable rates from
other venders. Economic and regulatory barriers to entry are relatively low.

Public Interest

With regard to the general factual conclusions relevant to this proceeding,
the Commission adopts the Commission's findings in Order No. 93-1850 and Order
No. 96-021, Based on. a review of those findings, as well as information contained in the
application, the Coramission concludes that it is in the public interest to grant the
application of Douglas Services, Inc., dba Douglas Fast Net o provide local exchange
telecommurications service as a competitive telecommunications provider in exchanges
of the telecommunications utilities and cooperative corporations listed in the appendices,
as desotibed in the application. Further, it is in the public interest to grant statewide
inferexchange authority as described in the application. This finding will have no bearing
on any determination the Commission may be called upon io malke under sections 251 or
252 of the Telecommunications Act of 1996 (47 USC § 251, 252) with regard to the
telecommunications utilities and cooperative corporations in this docket,

Conditions of the Certificate

fu Order No. 26-021, the Commisgion interpreted ORS 759.050 and
established conditions applicable fo competitive local exchange carriers. Also, other
conditions are listed in administrative rules, including among others OAR 860-032-0007.
Applicant, ag a competitive provider, shall comply with the conditions adopted in Order
No. 96-021, as well as all applicable laws, Commission rules, and orders related to
provision of telecommunications service in Oregon.

Per ORS 759.050(2)(c) and Order No. 96-021, Applicant shall comply
with the following conditions,

1. Applicant shall terminae all intrastate traffic originating on the
networks of other telecommunications providers that have been issued
a certificate of authority by the Commission.

2. Applicant shall make quarterly contributions to the Oregon Universal
Service fund based on a Commission approved schedule and surcharge
petcentage assessed on all retail intrastate telecommunications services
sold in Oregon, pureuant o ORS 759,425, If Applicant bills the
surcharge to ity end-users, Applicant shall show the chargoes as a
geparate line item on the bill with the words "Oregon Universal
Service Surcharge %",

3. Applicent shall offer B-911 service. Applicant has primary
responsibility to work with the B-911 agencies to ensure that all nsers

3
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of its services have access to the emergency system, Applicant will
deliver or arrange to have delivered to the correct 911 Controlling
Office its customers’ Automatic Number Identification telephone
rumbers so the lead 911 telecommunications service provider can
deliver the 911 call to the correct Public Safety Answering Point.
Applicant shall work with each 911 district and lead 911
telecommunications service provider to develop procedures to match
Applicant’s customer addresses to the 911 district’s Master Sireet
Address Guide in order to obtain the correct Emergency Service
Numbey (ESN) for each address. Applicant shall provide the lead 911
telecommunications service provider with daily updates of new
customers, moves, and changes with the correct ESN for each.

4, For purposes of distinguishing between local and toll calling,
Applicant shall adhere to local exchange boundaries and Extended
Area Service (EAS) routes established by the Commission, Applicant
shall not establish an EAS routfe from a given local exchange beyond
the EAS area for that exchange.

5. When Applicant is assigned one or more NXX codes, Applicant shall
limit each of its NXX codes to a single local exchange or rate center,
whichever is larger, and shall establish a toll rate center in each
exchango or rate center proximate to that established by the
telecommunications utility or cooperative corporation serving the
exchange or rate center.

6. Applicant shall pay an annual fee to the Commission pursuant to
ORS 756.310 and 756,320 and OAR 860-032-0095, The minimum
annual fee is $100. Applicant is required to pay the fee for the
preceding calendar year by April 1.

7. Pursuant to Oregon Laws 1987, chapter 290, sections 2-8, and to
OAR chapter 860, division 033, Applicant shall ensure that the
Residential Service Protection Fund surcharge is remitted to the
Commission. This surcharge i9 assessed against cach retail subgeriber
at a rate thai is set annvally by the Commission.

Competitive Zones
All exchanges of the telecommunications utilities and cooperative

corporations listed in the appendices to this order are designated competitive zones
pursaant to ORS 759.050(2)(b).
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Pricing Flexibility
Dedicated Transmission Service

The telecommunications utilities listed in Appendix A are granted pricing
flexibility for dedicated transmission service in their respective exchanges by this order.
See Order No. 921850, docket UM 381.

Local Exchange Switched Service

Cooperative telephone comparies are generally not regulated by the
Commission for local exchange services, and therefore already have pricing flexibility.
Any telecommunications utility exerapt under ORS 759.040, listed in Appendix A, has
pricing flexibility for local exchange service. By Order No. 96-021, at page 82, pursuant
to ORS 759.050(5), the Commission established procedures whereby telecommunications
utilities would be granted pricing flexibility for local exchange switched services., Qwest
has complied with those procedural requirements for all of its exchanges. Verizon has
complied with those procedural requirements for forty-three of its forty-four exchanges.

ORDER
IT IS ORDERED that:

1. The application of Douglas Services, Inc., dba Douglas Fast Net is
granted with conditions described in this order.

2. Applicant is designated as & competitive telecommunications provider
for intraexchange service in the local exchanges of the
telecommurnications utilities and cooperative corporations listed in
Appendices A and B. In addition, Applicant is designated as a
competitive telecommunications provider for interexchange service
statewide in Oragon. '

3. The local exchanges of the telecommunications utilities and
cooperative corporations lsted In Appendices A and B are designated
as competitive zones.

4, Any obligation regarding interconnection between Applicant and the
telecommunications ufilities and cooperative corporations listed in
Appendices A and B ghall be governed by the provisions of the
Telecommunications Act of 1996 (the Act). Comnrission Order
No. 96-021 will govern the interconnection obligations betweesn such
parties for the provision of switched local services, unless otherwise
addressed by an interconnection agreement or subsequent Commission
order,
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5, No finding contained in this order shall have any bearing on any
determination the Commission may be called upon to make vader
sectiong 251 ot 252 of the Act with xegard to the telocommunications
utilities and cooperative corporations listed in the appendices to this
order,

6. The telecommunioations uitlitics listed in Appendix A shall recolve
pricing flexibility on ah exchange-by-exchange basis as set forth in this
ardet.

7. 'The authority granted to Douglas Services, Inc., by Order No, 01-902,
docket CP 962, is canceled.

Mude, entered, and effective AUG 2 ¢ 2009

5o,

Lee S;mﬂing
Director
Utility Program

request for rehearing or reconsideration must be filed with the Commission within 60 days
of the date of service of this crder, The request must comply with the requivements in
OAR 860-014-0085, A copy of any sueh tequest must also be served on each parly to the
proceeding as provided by OAR 860-013-0070(2). A party may appeat ¢his order by filing a
pelition for review with the Cowt of Appeals in compliance with ORS 183.480-183.484,
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APPENDIX A
CP 1452
EXCHANGES ENCOMPASSED BY THE APPLICATION:

ALL BXCHANGES OF THE TELECOMMUNICATIONS
UTILITIES LISTED BELOW

Telecommunications Utilifies Not Exempt Pursuant to ORS 759,040

CenturyTel of Basterr Oregon, Ing,

CenturyTel of Qregon, Tne. '

Qwest Corporation

Unlted Telophone Company of the Nowthwest/Embarq
Verizon Northwest The,

Teleecommunications Utilities Exempt Pursuant to ORS 759,040

Asotin Telephone Conipany

Cascade Utllilies, Inc.

Citizens Telecommumications Company of Oregon
Eagle Telephone System, Inc,

Halix Telephone Company

Home Telephone Compaty

Malhom Home Telephone Company
Midvale Telephone Exchange
Monroe Telephons Company

Mt. Angel Tolephone Company
Nehalem Telecommunications, Ine.
North«State Telephone Company
Oregon Telephone Corporation
Oregon-Idaho Utilities, e,

People’s Telephione Company

Pine Telophone Systent, Ino,

Roome Telecormunications, Ine,
Trans-Cagcades Tolephone Compatty

APPENDIX A
PAGE 1 OF 1
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APPENDIX B
CP 1452
EXCHANGES ENCOMPASSED BY THE APPLICATION:

ALL EXCHANGES OF THE COOPERATIVE
CORPORATIONS LISTED BELOW

Beaver Creek Cooperative Telephone Company
Canby Telephone Association

Clear Creck Mutual Telephone

Colton Telephione Company

Gervais Telephone Company

Molafla Telephone Compaty

Munifor Cooperative Telephone Co.
Pioneer Telsphone Coopatative

Scio Mutual Telephone Association

St. Paul Cooperative Telephone Association
Stayton Coopetative Telephone Co,

AFPENDIX B
PAGE 1 OF 1



