LEASE PURCHASE AND HARDWAREAGREEMENT

THIS LEASE PURCHASE AND HARDWARE AGREEMENT (“Agreement”) is
made between the CITY AND COUNTY OF DENVER, a municipal corporation of the State
of Colorado (the “City”) and MOTOROLA SOLUTIONS, Inc., a Delaware corporation
registered to do business in Colorado, whose address is 7237 Church Ranch Blvd., Suite 406,
Westminster, CO 80021 (“Contractor” or “Motorola”), jointly “the parties.”

RECITALS:

1. The City desires to obtain a turnkey P25 radio system (“System™) as described in
the Technical and Implementation Documents (defined below) and provide for future equipment
and/or service purchases and Contractor desires to provide those to the City.

2. Payment for the System (defined below) shall be financed through a separate
lease-purchase agreement (the “LPA”) between the City and Banc of America, Public Capital
Corp(“Einancer”) and disbursed from a separate escrow agreement in which the funds from the
LPA will be deposited (“Escrow Agreement”).

IT ISHEREBY AGREED BETWEEN THE PARTIES AS FOLLOWS:

1. EXHIBITS, SOFTWARE LICENSE, SUPPORT, EQUIPMENT AND
WARRANTIES AND MAINTENANCE TO BE PROVIDED AND SERVICES TO BE
PERFORMED:

A. Exhibits. The exhibits listed below are incorporated into and made a part
of this Agreement. Any language in the Exhibits which may be held over
from the RFP response indicating that the Contractor is proposing to
complete deliverables shall be interpreted to indicate that the Contractor
shall complete the deliverables. In interpreting this Agreement and
resolving any ambiguities, the main body of this Agreement takes
precedence over the exhibits and any inconsistency between Exhibits A
through F will be resolved in their listed order.

Exhibit A “Software License Agreement”
Exhibit B “Payment Summary / Payment Milestones”
Exhibit C “Technical and Implementation Documents”

C-1  “System Description” (Sections 2.1 and 2.2 of the Motorola
Proposal dated 11/20/17)

C-2  “Subscriber Descriptions” (Section 2.3 of the Motorola Proposal
dated 11/20/17)

C-3  “Equipment List” (Section 2.1.3 of the Motorola Proposal dated
11/20/17 See Exhibit C-1)
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C-4  “System Implementation Plan” (Sections 2.5, 2.6, 2.7 (Project
Management Plan (“PMP”)), 2.8 and 2.9 of the Motorola Proposal dated
11/20/17)

C-5 “Acceptance Test Plans” or “ATPs” (Sections 2.9.3 and 2.9.4 of
the Motorola Proposal dated 11/20/17 See Exhibit C-4 Section 2.9)

C-6  “Preliminary Project Schedule” dated 11/20/17

C-7  “Warranty and Maintenance SOWs” (Sections 2.4 and 2.10 of the
Motorola Proposal dated 11/20/17)

Exhibit D “Service Terms and Conditions”
Exhibit E “System Acceptance Certificate”
Exhibit F “Pricing for Ongoing Purchases”

Exhibit G Sample Bond Form

B. Contractor, under the general direction of, and in coordination with, the
City’s Chief Information Officer or other designated supervisory personnel (the “Manager”)
agrees to provide, install, test, and provide warranty services for the System, defined below, in
accordance with this Agreement and the Technical and Implementation Documents. It is
understood and agreed that the System and Warranties associated with this negotiated Agreement
that are being provided to the City hereunder are also routinely provided to nongovernmental
customers on same terms and conditions that were offered to the City and are agreed to by the
City in this Agreement.

C. As the Manager directs, the Contractor shall diligently undertake, perform,
and complete all of the services and produce all the deliverables set forth to the City’s
satisfaction.

D. The Contractor is ready, willing, and able to provide the services required
by this Agreement.

E. The Contractor shall faithfully perform the services in accordance with the
standards of care, skill, training, diligence, and judgment provided by highly competent
individuals performing services of a similar nature to those described in the Agreement and in
accordance with the terms of the Agreement.

F. Definitions. Capitalized terms used in this Agreement have the following
meanings:

(@) “Acceptance Tests” means those tests described in the Acceptance
Test Plan.

(b) “Beneficial Use” is the use of the System by the City for purposes
other than testing; including functional coverage, or 30-day burn-in testing; optimization;
training; cutover preparation; or other purposes agreed to mutually by City and Contractor.

(c) “Confidential Information” means all information marked by a party
as “confidential” and confirmed in writing by the other Party as confidential.
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(d) “Effective Date” means that date upon which the last Party executes
this Agreement.

(e) “Equipment” means the hardware components of the System that City
acquires from Contractor under this Agreement. Equipment that is part of the System is
described in the equipment list.

(f) “Contractor Software” means software that Contractor or its affiliated
companies owns.

(9) “Non-Contractor Software” means software that a party other than
Contractor or its affiliated companies owns.

(h) “Open Source Software” (also called “freeware” or “shareware”)
means software with either freely obtainable source code, license for modification, or permission
for free distribution.

(i) “Proprietary Materials” means certain software tools and/or other
technical materials, including, but not limited to, data, modules, components, designs, utilities,
subsets, objects, program listings, models, methodologies, programs, systems, analysis
frameworks, leading practices and specifications which Contractor has developed prior to, or
independently from, the provision of the Services and/or which Contractor licenses from third
parties.

() “Proprietary Rights” means the patents, patent applications,
inventions, copyrights, trade secrets, trademarks, trade names, mask works, know-how, and other
intellectual property rights in and to the Equipment and Software, including those created or
produced by Motorola under this Agreement and any corrections, bug fixes, enhancements,
updates or modifications to or derivative works from the Software whether made by Motorola or
another party.

(k) “Software” (i) means proprietary software in object code format, and
adaptations, translations, de-compilations, disassemblies, emulations, or derivative works of such
software; (ii) means any modifications, enhancements, new versions and new releases of the
software provided by Contractor; and (iii) may contain one or more items of software owned by
a third party supplier. The term "Software™ does not include any third party software provided
under separate license or third party software not licensable under the terms of this Agreement.

() “Specifications” means the functionality and performance
requirements that are described in the Technical and Implementation Documents.

(m) “Subsystem” means a major part of the System that performs specific
functions or operations. Subsystems are described in the Technical and Implementation
Documents.
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(n) “System” means the Equipment, including incidental hardware and
materials, Software, and design, installation and implementation services that are combined
together into an integrated system; the System(s) is (are) described in the Technical and
Implementation Documents.

(0) “System Acceptance” means the successful completion of the
functional system tests, coverage tests, training and the 30-day operational test Acceptance.

(p) “Warranty Period” means one (1) year from the date of System.
(q) “Lease” or “LPA” means the lease entered into between the City and
Financer to finance the Financed System.

F. Maintenance Service. During the Warranty Period, in addition to
warranty services, Motorola will provide maintenance services for the Equipment and support
for the Motorola Software pursuant to Exhibit C-7. Those services and support are included in
the System price. If the City wishes to purchase additional maintenance and support services for
the Equipment during the Warranty Period, or any maintenance and support services for the
Equipment either during the Warranty Period or after the Warranty Period, the description of and
pricing for the services will be set forth in a separate document. If the City wishes to purchase
extended support for the Motorola Software after the Warranty Period, it may do so by ordering
software subscription services. Unless otherwise agreed by the parties in writing, the terms and
conditions applicable to those maintenance, support or software subscription services will be
Motorola’s Maintenance Service Terms and Conditions, attached hereto and incorporated herein
as Exhibit D, together with the appropriate statements of work.

2. GRANT OF LICENSE; RESTRICTIONS AND NON-FINANCED
PURCHASES:

A Subject to the Motorola Software License Agreement (“Software License
Agreement”), attached hereto as Exhibit A and incorporated herein, Contractor hereby grants to
City a perpetual, irrevocable, non-exclusive right and license to: (a) install, display, perform, and
use the Software; and (b) use all intellectual property rights necessary to use the Software as
authorized in subparagraph (a).

B. Title to and ownership of the Software will remain with Contractor. City
will not reverse engineer or reverse compile any part of the Software without Contractor's prior
written consent. City will not remove, obscure or deface any proprietary notice or legend
contained in the Software or documentation without Contractor's prior written consent.

C. Additional Equipment or Software.

0] During the term of this Agreement the City may make purchases
under Exhibit F by requesting a quote for goods and/ or services from the Contractor, entering a
requisition for a Purchase Order and by placing the Purchase Orders with the Contractor. Funds
for any Purchase Order shall be subject to appropriation, as set out in Section 5 (D) and shall be
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encumbered as part of the requisition. Any Purchase Order issued by the City shall be subject to
the terms and conditions of this Agreement and should reference this Agreement.

(i) For three (3) years after the expiration date of the Agreement, the
City may order additional Equipment or Software, if it is then available. Each purchase order
must refer to this Agreement, the expiration date of the Agreement, and must specify the pricing
and delivery terms. The Parties agree that, notwithstanding expiration of the Agreement, the
applicable provisions of this Agreement (except for pricing, delivery, passage of title and risk of
loss to Equipment, warranty commencement, and payment terms) will govern the purchase and
sale of the additional Equipment or Software. Additional or contrary terms in the purchase order
will be inapplicable, unless signed by both parties. Title and risk of loss to additional Equipment
will pass at delivery, warranty will commence upon delivery, and payment is due in accordance
with the City Prompt Payment Act (net 35 days). Contractor will send City an invoice as the
additional Equipment is shipped or Software is licensed. Alternatively, City may register with
and place orders through Motorola Online (“MOL”), and this Agreement will be the “Underlying
Agreement” for those MOL transactions rather than the MOL On-Line Terms and Conditions of
Sale. MOL  registration and  other information may be found at
https://businessonline.Motorola.com and the MOL telephone number is (800) 814-0601.

(iii)  For all orders under Sections 2(C)(i) and (ii), to obtain any such
additional services, the City will issue a purchase order referring to this Agreement and the
separate proposal document. Omission of reference to this Agreement in the City’s purchase
order will not affect the applicability of this Agreement. Contractor’s proposal may include a
cover page entitled “Service Agreement” or “Installation Agreement”, as applicable, and other
attachments. These cover pages and other attachments are incorporated into this Agreement by
this reference.

D. Contractor_Software. Any Contractor Software, including subsequent
releases, is licensed to City solely in accordance with the Contractor Software License
Agreement. The City hereby accepts and agrees to abide by all of the terms and restrictions of
the Software License Agreement, as defined in this Agreement.

E. Non-Contractor Software. Any Non-Contractor Software is licensed to
City in accordance with the standard license, terms, and restrictions of the copyright owner on
the Effective Date unless the copyright owner has granted to Contractor the right to sublicense
the Non-Contractor Software pursuant to the Software License Agreement, in which case it
applies and the copyright owner will have all of Licensor’s rights and protections under the
Software License Agreement. Except as otherwise stated in the Agreement, Contractor makes
no representations or warranties of any kind regarding Non-Contractor Software. Non-
Contractor Software may include Open Source Software.

3. DELIVERY AND ACCEPTANCE:

A. Contractor shall deliver the Software and hardware and perform the
services in accordance with the terms of the Agreement and the Technical and Implementation
Documents.
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B. Upon installation and configuration of the System, Contractor will provide
to the City, at least 10 days’ notice before the mutually-agreed Acceptance Test Plan occurs. If
the Software does not conform to the provisions of the Agreement and the Software License
Agreement, the City will so notify Contractor in accordance with Section 11 of this Agreement.

C. During the Warranty Period, if the City is not satisfied with the
Contractor’s performance of the services described in the Technical and Implementation
Documents, the City will so notify Contractor within thirty (30) days after Contractor’s
performance thereof. Contractor will, at its own expense, re-perform the service within fifteen
(15) days after receipt of City's notice of deficiency.

D. Commencement of Acceptance Testing. Contractor will provide to the
City at least ten (10) days’ notice before the Acceptance Tests commence. System testing will
occur only in accordance with the Acceptance Test Plan.

E. System Acceptance. System Acceptance will occur upon successful
completion of the Acceptance Tests. Upon System Acceptance, the Parties will memorialize this
event by promptly executing a System Acceptance Certificate, attached hereto and incorporated
herein as Exhibit E. If the Acceptance Test Plan includes separate tests for individual
Subsystems or phases of the System, acceptance of the individual Subsystem or phase will occur
upon the successful completion of the Acceptance Tests for the Subsystem or phase, and the
Parties will promptly execute an acceptance certificate for the Subsystem or phase. If the City
believes the System has failed the completed Acceptance Tests, the City will provide to
Contractor a written notice that includes the specific details of the failure. Contractor shall
correct the defects at no additional cost to City. Upon correction of the defects the Acceptance
Tests for the applicable corrected part of the System shall be repeated. If the City does not
provide to Contractor a failure notice within thirty (30) days after completion of the Acceptance
Tests, System Acceptance will be deemed to have occurred as of the completion of the
Acceptance Tests. Minor omissions or variances in the System that do not materially impair the
operation of the System as a whole will not postpone System Acceptance or Subsystem
acceptance, but will be corrected according to a mutually agreed schedule. A schedule for
correction must be mutually agreed upon before the City will accept a system or subsystem with
mIinor omissions or variances.

F. Beneficial Use. The City acknowledges that Contractor’s ability to
perform its implementation and testing responsibilities may be impeded if the City begins using
the System before System Acceptance. Therefore, the City will not commence Beneficial Use
before System Acceptance without Contractor’s prior written authorization, which will not be
unreasonably withheld. Contractor is not responsible for System performance deficiencies that
occur during unauthorized Beneficial Use. Upon commencement of Beneficial Use, the City
assumes responsibility for the use and operation of the System.

G. Final Project Acceptance. Final Project Acceptance will occur after
System Acceptance when all deliverables and other work have been completed. When Final
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Project Acceptance occurs, the parties will promptly memorialize this final event by so
indicating on the System Acceptance Certificate.

3.1 SPECIAL PURCHASING TERMS AND CONDITIONS: In addition
to all other terms and conditions stated in this Agreement, Contractor shall comply with the
following special purchasing terms and conditions for the System:

A Pricing is F.O.B. Denver, CO, delivered to the City facilities as set out on
Exhibit C.

B. Contractor agrees to bear all risk of loss, injury, or destruction of goods
and materials ordered as a result of this Agreement which occur prior to delivery to the City; and
such loss, injury or destruction shall not release Contractor from any obligation hereunder.
Thereafter, title and risk of loss shall pass to the City and Financer as further described in the
LPA.

C. Contractor agrees to furnish, upon the written request of the City, any
additional information needed to substantiate or clarify the design and/or performance
characteristics of the Equipment.

D. Contractor Invoices must include the following:
() City contract control number.
2 Items listed individually.
3) Invoice number and date.
4) Requesting department name and "ship to" address.
(5) Payment terms.

4. TERM: The term of the Agreement begins from the Effective Date and
continues for ten (10) years thereafter. If the City desires and Contractor agrees to continue
services beyond the term of this Agreement, the parties shall execute an amendment to this
Agreement for the agreed upon terms and pricing.

S. COMPENSATION AND PAYMENT:

A. It is understood and agreed that the City has elected to
lease/purchase/finance the System and Warranties through the LPA. The City and Financer have
also entered into an Escrow Agreement that together with the LPA provide for payment to the
Contractor of the System purchase amount stated herein subject to the procedure set out in the
LPA. The Contractor’s performance under this Agreement is expressly conditioned upon funding
of the Escrow Agreement and proper payment as set out herein.

B. Reimbursement Expenses: The fees specified below include all
expenses, and no other expenses shall be separately reimbursed hereunder.
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C. Invoicing: Concerning the System, Contractor will submit invoices in
accordance with the Milestone Schedule in Exhibit B. Within ten days of the receipt of a proper
invoice for which the City has accepted the work and deliverables, City will issue an acceptance
certificate to the Escrow Holder directing the Escrow Holder to release funds to Contractor in the
amount of the approved invoice. For non-financed products and services, the Contractor shall
submit an invoice which shall include the City contract number, clear identification of the
deliverable that has been completed or delivered, and other information reasonably requested by
the City. Payment on all uncontested amounts shall be made in accordance with the City’s
Prompt Payment Ordinance.

D. Maximum Contract Liabilities:

Q) Notwithstanding any other provision of the Agreement, the City’s
maximum payment obligation will not exceed TWENTY MILLION DOLLARS
($20,000,000.00) (the “Maximum Contract Amount”) for the future hardware, software or
services available to the City for purchase as set out on Exhibit F.

(if) The City’s payment obligation for the Maximum Contract Amount,
whether direct or contingent, extends only to funds appropriated annually by the Denver City
Council, paid into the Treasury of the City, and encumbered for the purpose of the Agreement.
The City does not by the Agreement irrevocably pledge present cash reserves for payment or
performance in future fiscal years. The Agreement does not and is not intended to create a
multiple-fiscal year direct or indirect debt or financial obligation of the City. Contractor will be
entitled to payment for Equipment and Software delivered, and services rendered up to the date
of termination under this provision.

(iii)  The City may make additional purchases at the pricing discounts
set forth in Exhibit F “Pricing for Ongoing Purchases” for a period of ten years after the
Effective Date.

(iv)  The total compensation payable to Contractor for acquiring,
delivering and fully configuring, installing and acceptance of the System together with the
Warranties shall not exceed the amount of THIRTEEN MILLION FIVE HUNDRED FIFTY-
ONE THOUSAND FOURTEEN DOLLARS AND ZERO CENTS ($13,551,014.00) (the
“Maximum Purchase Amount”), payable directly to the Contractor by Financer through the
Escrow Agreement. Title to the System shall vest with Financer upon payment of the Maximum
Purchase Amount to Contractor. Beneficial use of the System and Warranties shall remain with
the City.

(v). The total compensation payable by the City to Contractor under
this Agreement for the System and Warranties, Maximum Purchase Amount, shall not exceed
Zero Dollars ($0.00).

(vi)  The City is not obligated to execute an Agreement or any
amendments for any further services, including any services performed by Contractor beyond
that specifically described in the attached Exhibits which comprise the System. Any services
performed beyond those in the Technical and Implementation Documents are performed at
Contractor’s risk and without authorization under the Agreement.
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6. STATUS OF CONTRACTOR: The Contractor is an independent contractor
retained to perform professional or technical services for limited periods of time. Neither the
Contractor nor any of its employees are employees or officers of the City under Chapter 18 of
the Denver Revised Municipal Code, or for any purpose whatsoever.

7. TERMINATION:

A. The City has the right to terminate the Agreement with cause subject to the
understanding that Contractor will have a reasonable time to cure any default and the asserted
default is determined to have a material effect on the system as a whole, and without cause upon
thirty (30) days prior written notice to the Contractor. However, nothing gives the Contractor the
right to perform services under the Agreement beyond the time when its services become
unsatisfactory to the Manager. If the City (including its other contractors) delays the performance
schedule, the Parties will execute a change order to extend the performance schedule and, if
requested, compensate Contractor for all reasonable and documented charges incurred directly as
a result of the delay.

B. Notwithstanding the preceding paragraph, the City may terminate the Agreement
if the Contractor or any of its officers or employees are convicted, plead nolo contendere, enter
into a formal agreement in which they admit guilt, enter a plea of guilty or otherwise admit
culpability to criminal offenses of bribery, kick backs, collusive bidding, bid-rigging, antitrust,
fraud, undue influence, theft, racketeering, extortion or any offense of a similar nature in
connection with Contractor’s business. Termination for the reasons stated in this paragraph is
effective upon receipt of notice.

C. Upon termination of the Agreement, with or without cause, the Contractor shall
have no claim against the City by reason of, or arising out of, incidental or relating to
termination, except for compensation for work duly requested and satisfactorily performed,
including Equipment and Software delivered, as described in the Agreement. If the termination
is without cause, then Contractor will also be entitled to compensation for the reasonable and
documented expenses incurred by Contractor as a result of the early termination of the
Agreement, subject to Contractor’s duty to mitigate any damages and expenses.

8. EXAMINATION OF RECORDS: Any authorized agent of the City, including
the City Auditor or his or her representative, has the right to access and the right to examine any
pertinent books, documents, papers and records of the Contractor, involving transactions related
to the Agreement until the latter of three (3) years after the final payment under the Agreement
or expiration of the applicable statute of limitations. This provision will not be interpreted as
requiring Contractor to disclose information to which it considers confidential or proprietary
including, for example, its costs to manufacture the products. The City’s inspection shall take
place at a Contractor facility, and be limited to the scope of this Agreement.

9. WHEN RIGHTS AND REMEDIES NOT WAIVED: In no event shall any
action by either Party hereunder constitute or be construed to be a waiver by the other Party of
any breach of covenant or default which may then exist on the part of the Party alleged to be in
breach, and the non-breaching Party’s action or inaction when any such breach or default shall
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exist shall not impair or prejudice any right or remedy available to that Party with respect to such
breach or default; and no assent, expressed or implied, to any breach of any one or more
covenants, provisions or conditions of the Agreement shall be deemed or taken to be a waiver of
any other breach.

10. INSURANCE:

A. General Conditions: Contractor agrees to secure, at or before the time of
execution of this Agreement, the following insurance covering all operations, goods or services
provided pursuant to this Agreement. Contractor shall keep the required insurance coverage in
force at all times during the term of the Agreement, or any extension thereof, during any
warranty period, and for three (3) years after termination of the Agreement. The required
insurance shall be underwritten by an insurer licensed or authorized to do business in Colorado
and rated by A.M. Best Company as “A-"VIII or better. Failure of the Contractor to provide the
required notice will be a material breach of the Agreement and Contractor will be responsible for
any and all damages arising out of a failure to provide the required notice. Contractor shall
provide written notice of cancellation, non-renewal of coverage to the parties identified in the
Notices section by mail, within five (5) business days of such notice by its insurer(s) and
referencing the City’s contract number. If any policy is in excess of a deductible or self-insured
retention, the City must be notified by the Contractor. Contractor shall be responsible for the
payment of any deductible or self-insured retention. The insurance coverages specified in this
Agreement are the requirements, and these requirements do not lessen or limit the liability of the
Contractor. The Contractor shall maintain, at its own expense, any additional kinds or amounts
of insurance that it may deem necessary to cover its obligations and liabilities under this
Agreement.

B. Proof of Insurance: Contractor shall provide a copy of this Agreement to
its insurance agent or broker. Contractor may not commence services or work relating to the
Agreement prior to placement of coverages required under this Agreement. Contractor shall
provide an ACORD certificate, complies with all insurance requirements of this Agreement after
contract execution. The City requests that the City’s contract number be referenced on the
Certificate. The City’s acceptance of a certificate of insurance or other proof of insurance that
does not comply with all insurance requirements set forth in this Agreement shall not act as a
waiver of Contractor’s breach of this Agreement or of any of the City’s rights or remedies under
this Agreement. In the event of the filing of a litigated claim, the City’s Risk Management
Office may require additional proof of insurance, including but not limited to policies and
endorsements.

C. Additional Insureds: For Commercial General Liability, Auto Liability
and Excess Liability/Umbrella (if required), Contractor and subcontractor’s insurer(s) shall
include the City and County of Denver, its elected and appointed officials, employees and
volunteers as additional insured.

D. Waiver of Subrogation: For workers compensation required under this
Agreement, Contractor’s insurer shall waive subrogation rights against the City.
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E. Subcontractors and Subconsultants: To the extent applicable to their work
all subcontractors and subconsultants (including independent contractors, suppliers or other
entities providing goods or services required by this Agreement) shall be subject to similar
requirements herein and shall procure and maintain similar coverages required of the Contractor.
Contractor shall ensure that all such subcontractors and subconsultants maintain the required
coverages. Contractor agrees to provide proof of insurance for all such subcontractors and
subconsultants upon request by the City.

F. Workers’ Compensation/Emplover’s Liability Insurance: Contractor
shall maintain the coverage as required by statute for each work location and shall maintain
Employer’s Liability insurance with limits of $100,000 per occurrence for each bodily injury
claim, $100,000 per occurrence for each bodily injury caused by disease claim, and $500,000
aggregate for all bodily injuries caused by disease claims. Contractor expressly represents to the
City, as a material representation upon which the City is relying in entering into this Agreement,
that none of the Contractor’s officers or employees who may be eligible under any statute or law
to reject Workers” Compensation Insurance shall effect such rejection during any part of the term
of this Agreement, and that any such rejections previously effected, have been revoked as of the
date Contractor executes this Agreement.

G. Commercial _General _Liability: Contractor shall maintain a
Commercial General Liability insurance policy with limits of $1,000,000 for each occurrence,
$1,000,000 for each personal and advertising injury claim, $2,000,000 products and completed
operations aggregate, and $2,000,000 policy aggregate.

H. Business Automobile Liability: Contractor shall maintain Business
Automobile Liability with limits of $1,000,000 combined single limit applicable to all owned,
hired and non-owned vehicles used in performing services under this Agreement

. Technology Errors & Omissions with Cyber-Liability: Contractor shall
maintain Technology Errors and Omissions insurance including cyber liability, network security,
privacy liability coverage with limits of $1,000,000 per claim and $1,000,000.

J. Additional Provisions:

@ For Commercial General Liability, the policy must provide the following:

Q) That this Agreement is an Insured Contract under the policy;

(i) Defense costs are included in the limits of liability;

(iii) A severability of interests or separation of insureds provision (no
insured vs. insured exclusion); and

(iv) A provision that coverage is primary with other coverage or self-
insurance maintained by the City.

(b) For claims-made coverage:
(1 The retroactive date must be on or before the contract date or the
first date when any goods or services were provided to the City,
whichever is earlier.
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(i) Contractor shall advise the City in the event any general aggregate
or other aggregate limits are reduced below the required per
occurrence limits. At their own expense, and where such general
aggregate or other aggregate limits have been reduced below the
required per occurrence limit, the Contractor will procure such per
occurrence limits and furnish a new certificate of insurance
showing such coverage is in force.

11. REPRESENTATION AND WARRANTY : Contractor represents and warrants

that:

A. the Software is warranted in accordance with the warranty terms set forth
in the Software License Agreement and the applicable provisions of this Section 11,

B. all services will be performed by qualified personnel in a professional and
workmanlike manner, consistent with industry standards;

C. all services will conform to applicable specifications and the Exhibits
attached hereto;

D. it has the requisite ownership, rights and licenses to perform its obligations
under this Agreement fully as contemplated hereby and to grant to the City all rights with respect
to the software and services free and clear from any and all liens, adverse claims, encumbrances
and interests of any third party;

E. to the best of its knowledge, there are no pending or threatened lawsuits,
claims, disputes or actions: (i) alleging that any software or service infringes, violates or
misappropriates any third party rights; or (ii) adversely affecting any software, service or
supplier's ability to perform its obligations hereunder;

F. to the best of its knowledge, the Software will not violate, infringe, or
misappropriate any patent, copyright, trademark, trade secret, or other intellectual property or
proprietary right of any third party;

G. the Software will contain no malicious or disabling code that is intended to
damage, destroy or destructively alter software, hardware, systems or data; and

H. the media on which all Software is furnished are and will be, under normal
use, free from defects in materials and workmanship.

. System Functionality. Contractor represents that the System will be fit
for its particular purpose as a public safety radio system by performing in accordance with the
Specifications in all material respects. Upon System Acceptance, this System functionality
representation is fulfilled. Contractor is not responsible for System performance deficiencies
that are caused by ancillary equipment not furnished by Contractor which is attached to or used
in connection with the System or for reasons or parties beyond Contractor’s control, such as
natural causes; the construction of a building that adversely affects the microwave path reliability
or radio frequency (RF) coverage; the addition of frequencies at System sites that cause RF
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interference or intermodulation; or City changes to load usage or configuration outside the
Specifications.

J. Equipment Warranty. During the Warranty Period, Contractor warrants
that the Equipment under normal use and service will be free from material defects in materials
and workmanship. If System Acceptance is delayed beyond twelve (12) months after shipment
of the Equipment by events or causes under the City’s direct control, this warranty expires
eighteen (18) months after the shipment of the Equipment.

K. Software Warranty. Unless otherwise stated in the Software License
Agreement, during the Warranty Period, Contractor warrants the Software in accordance with the
warranty terms set forth in the Software License Agreement and the provisions of this Section
that are applicable to the Software. If System Acceptance is delayed beyond twelve (12) months
after shipment of the Contractor Software by events or causes under the City’s direct control, this
warranty expires eighteen (18) months after the shipment of the Contractor Software. If the City
purchases a System Upgrade Agreement from Contractor, then the Software will continue to be
warranted under such agreement. TO THE EXTENT, IF ANY, THAT THERE IS A
SEPARATE LICENSE AGREEMENT PACKAGED WITH, OR PROVIDED
ELECTRONICALLY WITH, A PARTICULAR PRODUCT THAT BECOMES EFFECTIVE
ON AN ACT OF ACCEPTANCE BY THE END USER, THEN THAT AGREEMENT
SUPERSEDES THE SOFTWARE LICENSE AGREEMENT AS TO THE END USER OF
EACH SUCH PRODUCT.

L. Exclusions to Equipment and Software Warranties. These warranties
do not apply to: (i) defects or damage resulting from: use of the Equipment or Software in other
than its normal, customary, and authorized manner; accident, liquids (to the extent the
Equipment is not normally subject to such liquids), neglect, or acts of God; disassembly, repair,
alteration, modification, or adjustment not provided or authorized in writing by Contractor;
City’s failure to comply with all applicable industry and OSHA standards; (ii) breakage of or
damage to antennas unless caused directly by defects in material or workmanship; (iii)
Equipment that has had the serial number removed or made illegible; (iv) batteries (because they
carry their own separate limited warranty) or consumables; (v) freight costs to ship Equipment to
the repair depot; (vi) scratches or other cosmetic damage to Equipment surfaces that does not
affect the operation of the Equipment; and (vii) normal or customary wear and tear.

M. Warranty Claims. See Exhibit C-7, Section 2.10 WARRANTY,
MAINTENANCE AND SUPPORT PLAN.

N. Original End User_is Covered. These express limited warranties are
extended by Contractor to the original user purchasing the System or Services for commercial,
industrial, or governmental use only, and are not assignable or transferable, except as may be
required by the Lease or Financer.

O. DISCLAIMER OF OTHER WARRANTIES. THESE WARRANTIES
ARE THE COMPLETE WARRANTIES FOR THE EQUIPMENT AND CONTRACTOR
SOFTWARE PROVIDED UNDER THIS AGREEMENT AND ARE GIVEN IN LIEU OF ALL

City & County of Denver -Motorola Solutions, Inc. P25
| Page 13



OTHER WARRANTIES. CONTRACTOR DISCLAIMS ALL OTHER WARRANTIES OR
CONDITIONS, EXPRESS OR IMPLIED, INCLUDING THE IMPLIED WARRANTIES OF
MERCHANTABILITY, AND FITNESS FOR A PARTICULAR PURPOSE.

12. DEFENSE AND INDEMNIFICATION:

A. Contractor hereby agrees to defend, indemnify, reimburse and hold
harmless City, its appointed and elected officials, agents and employees for, from and against all
liabilities, claims, judgments, suits or demands for damages to persons or property to the extent
arising out of, resulting from, or relating to the work performed under this Agreement
(“Claims”), unless such Claims have been specifically determined by the trier of fact to be the
sole negligence or willful misconduct of the City. This indemnity shall be interpreted in the
broadest possible manner to indemnify City for any acts or omissions of Contractor or its
subcontractors either passive or active, irrespective of fault, including City’s concurrent
negligence whether active or passive, except for the sole negligence or willful misconduct of
City.

B. Contractor’s duty to defend and indemnify City shall arise at the time
written notice of the Claim is first provided to City regardless of whether Claimant has filed suit
on the Claim. Contractor’s duty to defend and indemnify City shall arise even if City is the only
party sued by claimant and/or claimant alleges that City’s negligence or willful misconduct was
the sole cause of claimant’s damages.

C. Contractor will defend any and all Claims which may be brought or
threatened against City and will pay on behalf of City any direct and reasonable third party
expenses incurred by reason of such Claims including, but not limited to, court costs and
attorney fees incurred in defending and investigating such Claims or seeking to enforce this
indemnity obligation. Such payments on behalf of City shall be in addition to any other legal
remedies available to City and shall not be considered City’s exclusive remedy.

D. Insurance coverage requirements specified in this Agreement shall in no
way lessen or limit the liability of the Contractor under the terms of this indemnification
obligation. The Contractor shall obtain, at its own expense, any additional insurance that it
deems necessary for the City’s protection.

E. This defense and indemnification obligation shall survive the expiration or
termination of this Agreement.

F. Patent and Copyright Infringement.

a) Contractor will indemnify, defend and hold harmless the City, its officers,
agents and employees from and against any loss, cost, expense or liability (including but not
limited to attorney’s fees and awarded damages) to the extent the damages arise out of a third-
party claim that the Software or the Equipment manufactured by Contractor or the Contractor
Software (“Contractor Product”) is alleged to be infringing a United States patent, copyright,
trademark, or trade secret or their use by the City is alleged to infringe, violate, or misappropriate
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a patent, copyright, trademark, or trade secret (“Infringement Claim”). Contractor’s duties to
defend and indemnify are conditioned upon the following: (i) the City promptly notifying
Contractor in writing of any Infringement Claim; (ii) the City cooperating with Contractor and its
legal counsel in the defense thereof; and, (iii) if requested by Contractor, reasonable assistance in
the defense of the Infringement Claim. In addition to Contractor’s obligation to defend, and
subject to the same conditions, Contractor will pay all damages finally awarded against City by a
court of competent jurisdiction for an Infringement Claim or agreed to, in writing, by Contractor
in settlement of an Infringement Claim.

b) Contractor may in its discretion (i) contest, (ii) settle, (iii) procure for the
City the right to continue using the Contractor Product, or (iv) modify or replace the infringing
Contractor Product so that it no longer infringing (as long as the functionality and performance
are not degraded as reasonably determined by the City). The City may participate in the defense
of such action at its own expense. If Contractor concludes in its reasonable judgment that none
of the foregoing options are commercially reasonable, then Contractor will refund a pro rata
portion of the price of the infringing Contractor Product (based on a 10 year straight line
depreciation running from City’s final acceptance of the infringing Contractor Product) together
with an amount equal to any diminution in value of the System caused by the removal of the
infringing Contractor Product, and reimburse the City for all reasonable expenses for removal
and replacement of the Equipment and Software. The depreciation amount will be calculated
based upon generally accepted accounting standards.

c) Contractor will have no duty to defend or indemnify for any Infringement
Claim that is based upon: (i) the combination of the Contractor Product with any software,
apparatus or device not furnished by Contractor; (ii) the use of ancillary equipment or software
not furnished by Contractor and that is attached to or used in connection with the Contractor
Product; (iii) Contractor Product designed or manufactured in accordance with City’s designs,
specifications, guidelines or instructions, if the alleged infringement would not have occurred
without such designs, specifications, guidelines or instructions; (iv) a modification of the
Contractor Product by a party other than Contractor or authorized by Contractor; (v) use of the
Contractor Product in a manner for which the Contractor Product was not designed or that is
inconsistent with the terms of this Agreement; or (vi) the failure by City to install an
enhancement release to the Contractor Software that is intended to correct the claimed
infringement.

d) This Section 12(E) provides the City’s sole and exclusive remedies and
Contractor’s entire liability in the event of an Infringement Claim. The City has no right to
recover and Contractor has no obligation to provide any other or further remedies, whether under
another provision of this Agreement or any other legal theory or principle, in connection with an
Infringement Claim.

13. COLORADO GOVERNMENTAL IMMUNITY ACT: The parties hereto
understand and agree that the City is relying upon, and has not waived, the monetary limitations
and all other rights, immunities and protection provided by the Colorado Governmental Act, §
24-10-101, et seq., C.R.S. (2003).
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14. TAXES, CHARGES AND PENALTIES: The City shall not be liable for the
payment of taxes, late charges or penalties of any nature other than the compensation stated
herein, except for any additional amounts which the City may be required to pay under D.R.M.C.
§ 20-107 to § 20-115.

15. ASSIGNMENT; SUBCONTRACTING: The Contractor shall not voluntarily or
involuntarily assign any of its rights or obligations, or subcontract performance obligations,
under this Agreement without obtaining the Manager’s prior written consent. Any assignment or
subcontracting without such consent will be ineffective and void, and shall be cause for
termination of this Agreement by the City. Notwithstanding the foregoing, Contractor may
assign this Agreement to any of its wholly owned affiliates or its right to receive payment
without the prior consent of City, provided that such action will not relieve Contractor of any of
its duties under the Agreement. The Manager has sole and absolute discretion whether to consent
to any assignment or subcontracting, or to terminate the Agreement because of unauthorized
assignment or subcontracting. Contractor shall have the right to challenge any determination
made by the Manager. In the event of any subcontracting or unauthorized assignment: (i) the
Contractor shall remain responsible to the City; and (ii) no contractual relationship shall be
created between the City and any sub-consultant, subcontractor or assign.

16. NO THIRD PARTY BENEFICIARY: Enforcement of the terms of the
Agreement and all rights of action relating to enforcement are strictly reserved to the parties.
Nothing contained in the Agreement gives or allows any claim or right of action to any third
person or entity. Any person or entity other than the City or the Contractor receiving services or
benefits pursuant to the Agreement is an incidental beneficiary only.

17.  NO AUTHORITY TO BIND CITY TO CONTRACTS: The Contractor lacks
any authority to bind the City on any contractual matters. Final approval of all contractual
matters that purport to obligate the City must be executed by the City in accordance with the
City’s Charter and the Denver Revised Municipal Code.

18. AGREEMENT AS COMPLETE INTEGRATION-AMENDMENTS: The
Agreement is the complete integration of all understandings between the parties as to the subject
matter of the Agreement. No prior, contemporaneous or subsequent addition, deletion, or other
modification has any force or effect, unless embodied in the Agreement in writing. No oral
representation by any officer or employee of the City at variance with the terms of the
Agreement or any written amendment to the Agreement will have any force or effect or bind
either Party.

19. SEVERABILITY: Except for the provisions of the Agreement requiring
appropriation of funds and limiting the total amount payable by the City, if a court of competent
jurisdiction finds any provision of the Agreement or any portion of it to be invalid, illegal, or
unenforceable, the validity of the remaining portions or provisions will not be affected, if the
intent of the parties can be fulfilled.

20. CONFLICT OF INTEREST:
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A No employee of the City shall have any personal or beneficial interest in
the services or property described in the Agreement. The Contractor shall not hire, or contract
for services with, any employee or officer of the City that would be in violation of the City’s
Code of Ethics, D.R.M.C. §2-51, et seq. or the Charter §§ 1.2.8, 1.2.9, and 1.2.12.

B. The Contractor shall not engage in any transaction, activity or conduct that
would result in a conflict of interest under the Agreement. The Contractor represents that it has
disclosed any and all current or potential conflicts of interest. A conflict of interest shall include
transactions, activities or conduct that would affect the judgment, actions or work of the
Contractor by placing the Contractor’s own interests, or the interests of any party with whom the
Contractor has a contractual arrangement, in conflict with those of the City. The City, in its sole
discretion, will determine the existence of a conflict of interest and may terminate the Agreement
in the event it determines a conflict exists, after it has given the Contractor written notice
describing the conflict and provided Contractor thirty (30) days after receipt of such notice to
eliminate or cure the alleged conflict of interest in a manner that is acceptable to the City.

21. NOTICES: All notices required by the terms of the Agreement must be hand
delivered, sent by overnight courier service, mailed by certified mail, return receipt requested, or
mailed via United States mail, postage prepaid, if to Contractor at the address first above written,
and if to the City at:

Chief Information Officer or Designee
201 West Colfax Avenue, Dept. 301
Denver, Colorado 80202

With a copy of any such notice to:

Denver City Attorney’s Office
1437 Bannock St., Room 353
Denver, Colorado 80202

Notices hand delivered or sent by overnight courier are effective upon delivery. Notices sent by
certified mail are effective upon receipt. Notices sent by mail are effective upon deposit with the
U.S. Postal Service. The parties may designate substitute addresses where or persons to whom
notices are to be mailed or delivered. However, these substitutions will not become effective
until actual receipt of written notification.

22. DISPUTES: All disputes between the City and Contractor arising
out of or regarding the Agreement will be resolved by administrative hearing pursuant to the
procedure established by D.R.M.C. 8 56-106(b)-(f). For the purposes of that administrative
procedure, the City official rendering a final determination shall be the Manager as defined in
this Agreement. Contractor will have the right to challenge any final determination in a court of
competent jurisdiction as determined under Section 23.

23. GOVERNING LAW; VENUE: The Agreement will be construed and enforced
in accordance with applicable federal law, the laws of the State of Colorado, and the Charter,
Revised Municipal Code, ordinances, regulations and Executive Orders of the City and County
of Denver, which are expressly incorporated into the Agreement. Unless otherwise specified,
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any reference to statutes, laws, regulations, charter or code provisions, ordinances, executive
orders, or related memoranda, includes amendments or supplements to same. Venue for any
legal action relating to the Agreement will be in the District Court of the State of Colorado,
Second Judicial District.

24.  NO DISCRIMINATION IN EMPLOYMENT: In connection with the
performance of work under the Agreement, the Contractor may not refuse to hire, discharge,
promote or demote, or discriminate in matters of compensation against any person otherwise
qualified, solely because of race, color, religion, national origin, gender, age, military status,
sexual orientation, gender variance, marital status, or physical or mental disability. The
Contractor shall insert the foregoing provision in all subcontracts.

25. USE, POSSESSION OR SALE OF ALCOHOL OR DRUGS: Contractor shall
cooperate and comply with the provisions of Executive Order 94 and Attachment A thereto
concerning the use, possession or sale of alcohol or drugs. Violation of these provisions or
refusal to cooperate with implementation of the policy can result in the City barring Contractor
from City facilities or participating in City operations.

26. CONFIDENTIAL INFORMATION; OPEN RECORDS:

A. City Information: The parties agree that this Agreement shall not be
considered confidential or proprietary. “Proprietary Data” shall mean any materials or
information which may be designated or marked “Proprietary” or “Confidential”, or which
would not be documents subject to disclosure pursuant to the Colorado Open Records Act or
City ordinance, and provided or made available to Contractor by the City. Such Proprietary Data
may be in hardcopy, printed, digital or electronic format. Contractor acknowledges and accepts
that, in performance of all work under the terms of this Agreement, Contractor may have access
to Proprietary data or Confidential Information that may be owned or controlled by the City, and
that the disclosure of such Proprietary Data or Confidential Information may be damaging to the
City or third parties. Contractor agrees that all Proprietary Data, Confidential Information or any
other data or information provided or otherwise disclosed by the City to Contractor shall be held
in confidence and used only in the performance of its obligations under this Agreement.
Contractor shall exercise the same standard of care to protect such Proprietary Data and
Confidential Information as a reasonably prudent contractor would to protect its own proprietary
or confidential data.

B. Use and Protection of Proprietary Data or Confidential Information:

€)) Except as expressly provided by the terms of this Agreement,
Contractor agrees that it shall not disseminate, transmit, license, sublicense, assign, lease,
release, publish, post on the internet, transfer, sell, permit access to, distribute, allow interactive
rights to, or otherwise make available any data, including Proprietary Data or Confidential
Information or any part thereof to any other person, party or entity in any form of media for any
purpose other than performing its obligations under this Agreement. Contractor further
acknowledges that by providing data, Proprietary Data or Confidential Information, the City is
not granting to Contractor any right or license to use such data except as provided in this
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Agreement. Contractor further agrees not to disclose or distribute to any other party, in whole or
in part, the data, Proprietary Data or Confidential Information without written authorization from
the Manager and will immediately notify the City if any information of the City is requested
from the Contractor from a third party.

(b) Contractor agrees, with respect to the Proprietary Data and
Confidential Information, that: (1) Contractor shall not copy, recreate, reverse engineer or
decompile such data, in whole or in part, unless authorized in writing by the Manager; (2)
Contractor shall retain no copies, recreations, compilations, or decompilations, in whole or in
part, of such data; and (3) Contractor shall, upon the expiration or earlier termination of the
Agreement, destroy (and, in writing, certify destruction) or return all such Proprietary Data or
Confidential Information to the City.

(© Contractor shall develop, implement, maintain and use appropriate
administrative, technical and physical security measures to preserve the confidentiality, integrity
and availability of all electronically maintained or transmitted data received from, or on behalf of
City. It is the responsibility of the Contractor to ensure that all possible measures have been
taken to secure the computers or any other storage devices used for City data. This includes
industry accepted firewalls, up-to-date anti-virus software, controlled access to the physical
location of the hardware itself.

C. Employees and Sub-Contractor: Contractor will inform its employees
and officers of the obligations under this Agreement, and all requirements and obligations of
Contractor under this Agreement shall survive the expiration or earlier termination of this
Agreement. Contractor shall not disclose Proprietary Data or Confidential Information to
subcontractors unless such subcontractors are bound by non-disclosure and confidentiality
provisions at least as strict as those contained in this Agreement.

D. Disclaimer: Notwithstanding any other provision of this Agreement, the
City is furnishing Proprietary Data and Confidential Information on an “as is” basis, without any
support whatsoever, and without representation, warranty or guarantee, including but not in any
manner limited to, fitness, merchantability or the accuracy and completeness of the Proprietary
Data or Confidential Information. Contractor is hereby advised to verify its work. The City
assumes no liability for any errors or omissions herein. Specifically, the City is not responsible
for any costs including, but not limited to, those incurred as a result of lost revenues, loss of use
of data, the costs of recovering such programs or data, the cost of any substitute program, claims
by third parties, or for similar costs. If discrepancies are found, Contractor agrees to contact the
City immediately.

E. Contractor’s Information: To the extent applicable in this Agreement,
the City understands and agrees that the Contractor’s Software and documentation including, but
not limited to, source code, object code, the interface requirements document(s), acceptance test
procedures, the Statement of Work, the software design, structure and organization, software
screens, the user interface and the engineering know-how implemented in the software (collectively
“Contractor Confidential Information) may constitute the valuable properties and trade secrets of
Contractor, embodying substantial creative efforts which are secret, confidential, and not generally
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known by the public, and which secure to Contractor a competitive advantage. The City agrees
during the term of this Agreement and any license granted hereunder, (i) not disclose Contractor
Confidential Information to any third party; (ii) not copy, reproduce, reverse engineer, de-compile
or disassemble any Contractor Confidential Information; (iii) promptly notify Contractor upon
discovery of any unauthorized use or disclosure of Contractor Confidential Information and take
reasonable steps to regain possession of the Contractor Confidential Information and prevent further
unauthorized actions or other breach of this agreement; and (iv) and thereafter, hold the Contractor
Confidential Information including any copies thereof and any documentation related thereto, in
strict confidence and to not permit any person or entity to obtain access to it except as required for
the City’s exercise of the license rights granted hereunder, and except as required by the parties
understand that all the material provided or produced under this Agreement may be subject to the
Colorado Open Records Act., § 24-72-201, et seq., C.R.S. In the event of a request to the City
for disclosure of such information, the City shall advise Contractor of such request in order to
give Contractor the opportunity to object to the disclosure of any of its Contractor Confidential
Information and take necessary legal recourse. In the event of the filing of a lawsuit to compel
such disclosure, the City will tender all such material to the court for judicial determination of
the issue of disclosure and Contractor agrees to intervene in such lawsuit to protect and assert its
claims of privilege against disclosure of such material or waive the same. Contractor further
agrees to defend, indemnify and save and hold harmless the City, its officers, agents and
employees, from any claim, damages, expense, loss or costs arising out of Contractor’s
intervention to protect and assert its claim of privilege against disclosure under this Article
including but not limited to, prompt reimbursement to the City of all reasonable attorney fees,
costs and damages that the City may incur directly or may be ordered to pay by such court. All
Contractor Confidential Information remains the property of Contractor and will not be copied or
reproduced without the express written permission of Contractor, except for copies that are
necessary in order to fulfill this Agreement.

F. Proprietary Materials. City acknowledges that Contractor may use
and/or provide City with access to Proprietary Materials and Derivative Proprietary Materials.
The Proprietary Materials and the Derivative Proprietary Materials are the sole and exclusive
property of Contractor and Contractor retains all right, title and interest in and to the Proprietary
Materials and Derivative Proprietary Materials.

G. Preservation Of Contractor’s Proprietary Rights: Contractor, the third
party manufacturer of any Equipment, and the copyright owner of any Non-Contractor Software
own and retain all of their respective Proprietary Rights in the Equipment and Software, and
nothing in this Agreement is intended to restrict their Proprietary Rights. All intellectual
property developed, originated, or prepared by Contractor in connection with providing to the
City the Equipment, Software, or related services remain vested exclusively in Contractor, and
this Agreement does not grant to the City any shared development rights of intellectual property.
Except as explicitly provided in the Software License Agreement, Contractor does not grant to
the City, either directly or by implication, estoppel, or otherwise, any right, title or interest in
Contractor’s Proprietary Rights. The City will not modify, disassemble, peel components,
decompile, otherwise reverse engineer or attempt to reverse engineer, derive source code or
create derivative works from, adapt, translate, merge with other software, reproduce, distribute,
sublicense, sell or export the Software, or permit or encourage any third party to do so. The

City & County of Denver -Motorola Solutions, Inc. P25
| Page 20



preceding sentence does not apply to Open Source Software, which is governed by the standard
license of the copyright owner.

27. LEGAL AUTHORITY: Contractor represents and warrants that it possesses the
legal authority, pursuant to any proper, appropriate and official motion, resolution or action
passed or taken, to enter into the Agreement. Each person signing and executing the Agreement
on behalf of Contractor represents and warrants that he has been fully authorized by Contractor
to execute the Agreement on behalf of Contractor and to validly and legally bind Contractor to
all the terms, performances and provisions of the Agreement. The City shall have the right, in its
sole discretion, to either temporarily suspend or permanently terminate the Agreement if there is
a dispute as to the legal authority of either Contractor or the person signing the Agreement to
enter into the Agreement.

28. NO CONSTRUCTION AGAINST DRAFTING PARTY: The parties and
their respective counsel have had the opportunity to review the Agreement, and the Agreement
will not be construed against any party merely because any provisions of the Agreement were
prepared by a particular party.

29. ORDER OF PRECEDENCE: In the event of any conflicts between the
language of the Agreement and the exhibits, the language of the Agreement controls.

30. SURVIVAL OF CERTAIN PROVISIONS: The terms of the Agreement and
any exhibits and attachments that by reasonable implication contemplate continued performance,
rights, or compliance beyond expiration or termination of the Agreement survive the Agreement
and will continue to be enforceable. Without limiting the generality of this provision, the
Contractor’s obligations to provide insurance and to indemnify the City will survive for a period
equal to any and all relevant statutes of limitation, plus the time necessary to fully resolve any
claims, matters, or actions begun within that period.

31. INUREMENT: The rights and obligations of the parties herein set forth shall
inure to the benefit of and be binding upon the parties hereto and their respective successors and
assigns permitted under this Agreement.

32. TIME IS OF THE ESSENCE: The parties agree that in the performance of the
terms, conditions, and requirements of this Agreement, time is of the essence.

33. FORCE MAJEURE: Neither party shall be responsible for failure to fulfill its
obligations hereunder or liable for damages resulting from delay in performance as a result of war,
fire, strike, riot or insurrection, natural disaster, unreasonable delay of carriers, governmental order
or regulation, complete or partial shutdown of plant, unreasonable unavailability of equipment or
software from suppliers, default of a subcontractor or vendor (if such default arises out of causes
beyond their reasonable control), the actions or omissions of the other party or its officers, directors,
employees, agents, vendors or elected officials and/or other substantially similar occurrences
beyond the party’s reasonable control (“Excusable Delay”) herein. In the event of any such
Excusable Delay, time for performance shall be extended for a period of time as may be reasonably
necessary to compensate for such delay.
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34. PARAGRAPH HEADINGS: The captions and headings set forth herein are for
convenience of reference only, and shall not be construed so as to define or limit the terms and
provisions hereof.

35. CITY EXECUTION OF AGREEMENT: This Agreement is expressly subject
to and shall not be or become effective or binding on the City until it has been fully executed by
all signatories of the City and County of Denver.

36. COUNTERPARTS OF THIS AGREEMENT: This Agreement may be
executed in counterparts, each of which shall be deemed to be an original of this Agreement.

37. ELECTRONIC SIGNATURES AND ELECTRONIC RECORDS:
Contractor consents to the use of electronic signatures by the City. The Agreement, and any
other documents requiring a signature hereunder, may be signed electronically by the City in the
manner specified by the City. The Parties agree not to deny the legal effect or enforceability of
the Agreement solely because it is in electronic form or because an electronic record was used in
its formation. The Parties agree not to object to the admissibility of the Agreement in the form
of an electronic record, or a paper copy of an electronic document, or a paper copy of a
document bearing an electronic signature, on the ground that it is an electronic record or
electronic signature or that it is not in its original form or is not an original.

38. ADVERTISING AND PUBLIC DISCLOSURE: The Contractor shall not
include any reference to the Agreement or to services performed pursuant to the Agreement in
any of the Contractor’s advertising or public relations materials without first obtaining the
written approval of the Manager. Any oral presentation or written materials related to services
performed under the Agreement will be limited to services that have been accepted by the City.
The Contractor shall notify the Manager in advance of the date and time of any presentation.
Nothing in this provision precludes the transmittal of any information to City officials.

39. PREVAILING WAGE REQUIREMENTS:

Contractor shall comply with, and agrees to be bound by, all requirements,
conditions and City determinations regarding the Payment of Prevailing Wages Ordinance,
Sections 20-76 through 20-79, D.R.M.C. including, but not limited to, the requirement that every
covered worker working on a City owned or leased building or on City-owned land shall be paid
no less than the prevailing wages and fringe benefits in effect on the date the bid or request for
proposal was advertised. In the event a request for bids, or a request for proposal, was not
advertised, Contractor shall pay every covered worker no less than the prevailing wages and
fringe benefits in effect on the date funds for the contract were encumbered.

Date bid or request for qualifications/proposals was advertised March 7, 2017.

Prevailing wage and fringe rates will adjust on, and only on, the anniversary of the date the
Contract was fully executed. Unless expressly provided for in this Agreement, Contractor will
receive no additional compensation for increases in prevailing wages or fringe benefits.
Contractor shall provide the Auditor with a list of all subcontractors providing any services under
the contract.
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Contractor shall provide the Auditor with electronically-certified payroll records for all covered
workers employed under the contract.

Contractor shall prominently post at the work site the current prevailing wage and fringe benefit
rates. The posting must inform workers that any complaints regarding the payment of prevailing
wages or fringe benefits may be submitted to the Denver Auditor by calling 720-913-5000 or
emailing auditor@denvergov.org.

If Contractor fails to pay workers as required by the Prevailing Wage Ordinance, Contractor will
not be paid until documentation of payment satisfactory to the Auditor has been provided. The
City may, by written notice, suspend or terminate work if Contractor fails to pay required wages
and fringe benefits.

40. LIMITATION OF LIABILITY:

Except for indemnification for third party claims, personal injury, death or
damage to tangible property, Contractor's total liability, whether for breach of contract, warranty,
negligence, strict liability in tort, or otherwise, will be limited to the direct damages recoverable
under law, but not to exceed the total amount of this Agreement. With respect to annual Services
such as maintenance and subscription Services, Contractor’s total liability will be limited to the
direct damages recoverable under law, but not to exceed the price of thirty-six (36) months of
Services preceding the incident giving rise to the claim. ALTHOUGH THE PARTIES
ACKNOWLEDGE THE POSSIBILITY OF SUCH LOSSES OR DAMAGES, THEY AGREE
THAT Contractor WILL NOT BE LIABLE FOR ANY COMMERCIAL LOSS,
INCONVENIENCE, LOSS OF USE, LOSS TIME, DATA, GOODWILL, REVENUES,
PROFITS OR SAVINGS; OR OTHER SPECIAL, INCIDENTAL, INDIRECT, OR
CONSEQUENTIAL DAMAGES IN ANY WAY RELATED TO OR ARISING FROM THIS
AGREEMENT, THE SALE OR USE OF THE EQUIPMENT OR SOFTWARE, OR THE
PERFORMANCE OF SERVICES BY Contractor PURSUANT TO THIS AGREEMENT. This
limitation of liability provision survives the expiration or termination of the Agreement and
applies notwithstanding any contrary provision.

41. PERFORMANCE BOND AND PAYMENT BOND

A. The Contractor must procure and pay for a performance bond which, when
executed by the Contractor and surety, shall be a guarantee for the faithful performance and
completion of the System in strict accordance with the terms of the Agreement. The performance
bond shall also be a guarantee for the repair or replacement of all System work found to be
defective or otherwise unacceptable through final Acceptance and through any warranty and
guarantee periods. This bond shall be in the amount of one hundred percent (100%) of the dollar
value of the System. The Contractor shall utilize the Performance Bond Form set out as Exhibit
G. Contractor agrees to require its bond surety to list the Financer, Banc of America Public
Capital Corp as a co-obligee or list Banc of America Public Capital Corp as a co-obligee on a
bond rider.

B. The Contractor must procure and pay for a payment bond which, when
executed by the Contractor and surety, shall be a guarantee that all those performing labor or
furnishing materials, supplies, rental items, tools, and equipment for the performance of the work
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under the Contract shall be paid. This bond shall be in the amount of one hundred percent
(100%) of the dollar value of the System, and it shall meet the requirements of CRS 838-26-101,
et seq, as amended. The Contractor shall utilize the Payment Bond Form set out as Exhibit G.

SIGNATURE PAGE FOLLOWS
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Contract Control Number: TECHS-201738515-00

Contractor Name: MOTOROLA SOLUTIONS INC

IN WITNESS WHEREOF, the parties have set their hands and affixed their seals at
Denver, Colorado as of

SEAL CITY AND COUNTY OF DENVER
ATTEST:
By
APPROVED AS TO FORM: REGISTERED AND COUNTERSIGNED:
Attorney for the City and County of
Denver
By
By
By




Contract Control Number: TECHS-201738515-00
Contractor Name: MOTOROLA SOLUTIONS INC

By:

Name:
(please print)

Title:
(please print)

ATTEST: [if required]

By:

Name:
(please print)

Title:
(please print)




EXHIBIT A
MOTOROLA SOFTWARE LICENSE AGREEMENT

This Exhibit A Motorola Software License Agreement ("Agreement™) is between Motorola Solutions,
Inc., (“Motorola"), and the City and County of Denver (“Licensee”).

For good and valuable consideration, the parties agree as follows:
Section 1 DEFINITIONS

11 “Designated Products” means products provided by Motorola to Licensee with which or for
which the Software and Documentation is licensed for use.

1.2 “Documentation” means product and software documentation that specifies technical and
performance features and capabilities, and the user, operation and training manuals for the Software
(including all physical or electronic media upon which such information is provided).

1.3 “Open Source Software” means software with either freely obtainable source code, license for
modification, or permission for free distribution.

14 “Open Source Software License” means the terms or conditions under which the Open Source
Software is licensed.

15 “Primary Agreement” means the agreement to which this exhibit is attached.

1.6 “Security Vulnerability” means a flaw or weakness in system security procedures, design,
implementation, or internal controls that could be exercised (accidentally triggered or intentionally
exploited) and result in a security breach such that data is compromised, manipulated or stolen or the
system damaged.

1.7 “Software” (i) means proprietary software in object code format, and adaptations, translations,
de-compilations, disassemblies, emulations, or derivative works of such software; (ii) means any
modifications, enhancements, new versions and new releases of the software provided by Motorola; and
(iii) may contain one or more items of software owned by a third party supplier. The term "Software"
does not include any third party software provided under separate license or third party software not
licensable under the terms of this Agreement.

Section 2 SCOPE

Motorola and Licensee enter into this Agreement in connection with Motorola's delivery of certain
proprietary software or products containing embedded or pre-loaded proprietary software, or both. This
Agreement contains the terms and conditions of the license Motorola is providing to Licensee, and
Licensee’s use of the proprietary software and affiliated documentation.

Section 3 GRANT OF LICENSE

3.1. Subject to the provisions of this Agreement and the payment of applicable license fees, Motorola
grants to Licensee a personal, limited, non-transferable (except as permitted in Section 7 and except as
required by the Lease) and non-exclusive license under Motorola’s copyrights and Confidential
Information (as defined in the Primary Agreement) embodied in the Software to use the Software, in



object code form, and the Documentation solely in connection with Licensee's use of the Designated
Products. This Agreement does not grant any rights to source code.

3.2. If the Software licensed under this Agreement contains or is derived from Open Source Software,
the terms and conditions governing the use of such Open Source Software are in the Open Source
Software Licenses of the copyright owner and not this Agreement. If there is a conflict between the terms
and conditions of this Agreement and the terms and conditions of the Open Source Software Licenses
governing Licensee’s use of the Open Source Software, the terms and conditions of the license grant of
the applicable Open Source Software Licenses will take precedence over the license grants in this
Agreement. If requested by Licensee, Motorola will use commercially reasonable efforts to: (i) determine
whether any Open Source Software is provided under this Agreement; and (ii) identify the Open Source
Software and provide Licensee a copy of the applicable Open Source Software License (or specify where
that license may be found).

Section 4 LIMITATIONS ON USE

4.1. Licensee may use the Software only for Licensee's public safety purposes and only in accordance
with the Documentation. Any commercial use of the Software is strictly prohibited. Without limiting the
general nature of these restrictions, Licensee will not make the Software available for use by third parties
on a "time sharing," "application service provider," or "service bureau™ basis or for any other similar
commercial rental or sharing arrangement unless generally accepted as part of the P25 Radio replacement.

4.2. Licensee will not, and will not allow or enable any third party to: (i) reverse engineer,
disassemble, peel components, decompile, reprogram or otherwise reduce the Software or any portion to a
human perceptible form or otherwise attempt to recreate the source code; (ii) modify, adapt, create
derivative works of, or merge the Software; (iii) copy, reproduce, distribute, lend, or lease the Software or
Documentation to any third party, grant any sublicense or other rights in the Software or Documentation
to any third party, or take any action that would cause the Software or Documentation to be placed in the
public domain; (iv) remove, or in any way alter or obscure, any copyright notice or other notice of
Motorola's proprietary rights; (v) provide, copy, transmit, disclose, divulge or make the Software or
Documentation available to, or permit the use of the Software by any third party or on any machine
except as expressly authorized by this Agreement; or (vi) use, or permit the use of, the Software in a
manner that would result in the production of a copy of the Software solely by activating a machine
containing the Software. Licensee may make one copy of Software to be used solely for archival, back-
up, or disaster recovery purposes; provided that Licensee may not operate that copy of the Software at the
same time as the original Software is being operated. Licensee may make as many copies of the
Documentation as it may reasonably require for the internal use of the Software.

4.3. Unless otherwise authorized by Motorola in writing, Licensee will not, and will not enable or
allow any third party to: (i) install a licensed copy of the Software on more than one unit of a Designated
Product; or (ii) copy onto or transfer Software installed in one unit of a Designated Product onto one other
device. Licensee may temporarily transfer Software installed on a Designated Product to another device
if the Designated Product is inoperable or malfunctioning, if Licensee provides written notice to Motorola
of the temporary transfer and identifies the device on which the Software is transferred. Temporary
transfer of the Software to another device must be discontinued when the original Designated Product is
returned to operation and the Software must be removed from the other device. Licensee must provide
prompt written notice to Motorola at the time temporary transfer is discontinued.

4.4, Licensee will maintain, during the term of this Agreement accurate records relating to this license
grant to verify compliance with this Agreement. Motorola or an independent third party (“Auditor”) may
inspect Licensee’s premises, books and records, upon reasonable prior notice to Licensee, during



Licensee’s normal business hours and subject to Licensee's facility and security regulations. Motorola is
responsible for the payment of all expenses and costs of the Auditor. Any information obtained by
Motorola and the Auditor will be kept in strict confidence by Motorola and the Auditor and used solely
for the purpose of verifying Licensee's compliance with the terms of this Agreement.

Section 5 OWNERSHIP AND TITLE

Motorola, its licensors, and its suppliers retain all of their proprietary rights in any form in and to the
Software and Documentation, including, but not limited to, all rights in patents, patent applications,
inventions, copyrights, trademarks, trade secrets, trade names, and other proprietary rights in or relating to
the Software and Documentation (including any corrections, bug fixes, enhancements, updates,
modifications, adaptations, translations, de-compilations, disassemblies, emulations to or derivative
works from the Software or Documentation, whether made by Motorola or another party, or any
improvements that result from Motorola’s processes or, provision of information services). No rights are
granted to Licensee under this Agreement by implication, estoppel or otherwise, except for those rights
which are expressly granted to Licensee in this Agreement. All intellectual property developed,
originated, or prepared by Motorola in connection with providing the Software, Designated Products,
Documentation or related services, remains vested exclusively in Motorola, and Licensee will not have
any shared development or other intellectual property rights.

Section 6 LIMITED WARRANTY; DISCLAIMER OF WARRANTY

6.1.  The commencement date and the term of the Software warranty will be a period of ninety (90)
days from Motorola's shipment of the Software (the "Warranty Period"). If Licensee is not in breach of
any of its obligations under this Agreement, Motorola warrants that the unmodified Software, when used
properly and in accordance with the Documentation and this Agreement, will be free from a reproducible
defect that eliminates the functionality or successful operation of a feature critical to the primary
functionality or successful operation of the Software. Whether a defect occurs will be determined by
Motorola solely with reference to the Documentation. Motorola does not warrant that Licensee’s use of
the Software or the Designated Products will be uninterrupted, error-free, completely free of Security
Vulnerabilities, or that the Software or the Designated Products will meet Licensee’s particular
requirements. Motorola makes no representations or warranties with respect to any third party software
included in the Software. Notwithstanding, any warranty provided by a copyright owner in its standard
license terms will flow through to Licensee for third party software provided by Motorola.

6.2 Motorola’s sole obligation to Licensee and Licensee’s exclusive remedy under this warranty is to
use reasonable efforts to remedy any material Software defect covered by this warranty. A Software
defect is material if it eliminates the functionality or the successful operation of the System. These efforts
will involve either replacing the media or attempting to correct significant, demonstrable program or
documentation errors or Security Vulnerabilities. If Motorola cannot correct the defect within a
reasonable time, then at Motorola’s option, Motorola will replace the defective Software with
functionally-equivalent Software, license to Licensee substitute Software which will accomplish the same
objective, or terminate the license and refund the Licensee’s paid license fee and costs for all negatively
impacted hardware and Equipment where functionality has been measurably diminished.

6.3.  Warranty claims are described in the Primary Agreement.

6.4. The express warranties set forth in this Section 6 are in lieu of, and Motorola disclaims, any and
all other warranties (express or implied, oral or written) with respect to the Software or Documentation,
including, without limitation, any and all implied warranties of condition, title, non-infringement,
merchantability, or fitness for a particular purpose or use by Licensee (whether or not Motorola knows,



has reason to know, has been advised, or is otherwise aware of any such purpose or use), whether arising
by law, by reason of custom or usage of trade, or by course of dealing. In addition, Motorola disclaims
any warranty to any person other than Licensee with respect to the Software or Documentation.

Section 7 TRANSFERS

Except as required by the Lease or Financer, Licensee will not transfer the Software or Documentation to
any third party without Motorola's prior written consent. Motorola’s consent may be withheld at its
discretion and may be conditioned upon transferee paying all applicable license fees and agreeing to be
bound by this Agreement. If the Designated Products are Motorola's radio products and Licensee transfers
ownership of the Motorola radio products to a third party, Licensee may assign its right to use the
Software (other than CPS and Motorola's FLASHport® software) which is embedded in or furnished for
use with the radio products and the related Documentation; provided that Licensee transfers all copies of
the Software and Documentation to the transferee, and Licensee and the transferee sign a transfer form to
be provided by Motorola upon request, obligating the transferee to be bound by this Agreement.

Section 8 TERM AND TERMINATION

8.1 Licensee’s right to use the Software and Documentation will begin when the Primary Agreement
is signed by both parties and will continue for the life of the Designated Products with which or for which
the Software and Documentation have been provided by Motorola, unless Licensee materially breaches
this Agreement, in which case this Agreement and Licensee's right to use the Software and
Documentation may be terminated immediately upon notice by Motorola if the breach involves an
unauthorized use of the Software in a manner that would expose the Software to misappropriation, or for
other breaches, 30 days after written notice of an alleged breach and a reasonable opportunity to cure the
alleged breach.

8.2 Within thirty (30) days after termination of this Agreement, Licensee must certify in writing to
Motorola that all copies of the Software have been removed or deleted from the Designated Products and
that all copies of the Software and Documentation have been returned to Motorola or destroyed by
Licensee and are no longer in use by Licensee.

8.3 Licensee acknowledges that Motorola made a considerable investment of resources in the
development, marketing, and distribution of the Software and Documentation and that Licensee's breach
of this Agreement will result in irreparable harm to Motorola for which monetary damages would be
inadequate. If Licensee breaches this Agreement, Motorola may terminate this Agreement and be entitled
to all available remedies at law or in equity (including immediate injunctive relief and repossession of all
non-embedded Software and associated Documentation unless Licensee is a Federal agency of the United
States Government).

Section 9 INTENTIONALLY DELETED

Section 10 CONFIDENTIALITY

Licensee acknowledges that the Software and Documentation contain Motorola’s valuable proprietary
and Confidential Information and are Motorola’s trade secrets, and that the provisions in the Primary
Agreement concerning Confidential Information apply.

Section 11 LIMITATION OF LIABILITY

The Limitation of Liability provision is described in the Primary Agreement.



Section 12 NOTICES
Notices are described in the Primary Agreement.
Section 13 GENERAL

13.1. COPYRIGHT NOTICES. The existence of a copyright notice on the Software will not be
construed as an admission or presumption of publication of the Software or public disclosure of any trade
secrets associated with the Software.

13.2. COMPLIANCE WITH LAWS. Licensee acknowledges that the Software is subject to the laws
and regulations of the United States and Licensee will comply with all applicable laws and regulations,
including export laws and regulations of the United States. Licensee will not, without the prior
authorization of Motorola and the appropriate governmental authority of the United States, in any form
export or re-export, sell or resell, ship or reship, or divert, through direct or indirect means, any item or
technical data or direct or indirect products sold or otherwise furnished to any person within any territory
for which the United States Government or any of its agencies at the time of the action, requires an export
license or other governmental approval. Violation of this provision is a material breach of this
Agreement.

13.3. ASSIGNMENTS AND SUBCONTRACTING. Motorola may assign its rights or subcontract its
obligations under this Agreement, or encumber or sell its rights in any Software, without prior notice to or
consent of Licensee.

13.4. GOVERNING LAW. This Agreement is governed by the laws of the United States to the extent
that they apply and otherwise by the internal substantive laws of the State to which the Software is
shipped if Licensee is a sovereign government entity, or the internal substantive laws of the State of
Illinois if Licensee is not a sovereign government entity. The terms of the U.N. Convention on Contracts
for the International Sale of Goods do not apply. In the event that the Uniform Computer Information
Transaction Act, any version of this Act, or a substantially similar law (collectively "UCITA™) becomes
applicable to a party's performance under this Agreement, UCITA does not govern any aspect of this
Agreement or any license granted under this Agreement, or any of the parties' rights or obligations under
this Agreement. The governing law will be that in effect prior to the applicability of UCITA.

13.5. THIRD PARTY BENEFICIARIES. This Agreement is entered into solely for the benefit of
Motorola and Licensee. No third party has the right to make any claim or assert any right under this
Agreement, and no third party is deemed a beneficiary of this Agreement. Notwithstanding the foregoing,
any licensor or supplier of third party software included in the Software will be a direct and intended third
party beneficiary of this Agreement.

13.6. SURVIVAL. Sections 4,5, 6.3,7, 8,9, 10, 11 and 13 survive the termination of this Agreement.

13.7. ORDER OF PRECEDENCE. In the event of inconsistencies between this Exhibit and the
Primary Agreement, the parties agree that this Exhibit prevails, only with respect to the specific subject
matter of this Exhibit, and not the Primary Agreement or any other exhibit as it applies to any other
subject matter.

13.8 SECURITY. Motorola uses reasonable means in the design and writing of its own Software and
the acquisition of third party Software to limit Security Vulnerabilities. While no software can be



guaranteed to be free from Security Vulnerabilities, if a Security Vulnerability is discovered, Motorola
will take the steps set forth in Section 6 of this Agreement.



EXHIBIT B

CITY AND COUNTY OF DENVER

PRICING SUMMARY &
PAYMENT
MILESTONES

P25 PUBLIC SAFETY RADIO SYSTEM REPLACEMENT PROJECT NOVEMBER 30, 2017
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The tables below show the agreed up pricing of equipment and services that are being purchased at
executions of this contract.

TOTAL PRICE SUMMARY

System Equipment (Table B.2) Discounted Price
System Control Equipment, Software, and Licensing S 1,027,571
Voice Logging Recorder Equipment, Software, and Licensing S 118,013
Dispatch Console Equipment, Software, and Licensing S 1,898,327
Network Monitoring and Fault Management Equipment, Software, and Licensing S 54,971
Radio System Equipment, Software, and Licensing S 3,872,261
Antenna Systems S 174,873
Networking Equipment, Software, and Licensing S 221,039
Site Infrastructure S 66,442
Microwave Equipment, Software, and Licensing S 481,734
Spares and Test Equipment (Table B.3) S 281,179
TOTAL EQUIPMENT PRICE S 8,196,411
Implementation Services (Table B.4)
System Equipment Services S 1,219,381
System Engineering Services S 546,323
Site Development Services S 1,017,832
Project Management S 353,327
System Training S 255,278
Performance Bond N/A
Other - specify N/A
TOTAL SERVICES PRICE S 3,392,140
BASE SYSTEM PROPOSAL PRICE $ 11,588,551 ‘
$
System Discount (2,177,500)
$
Competitor P25 Equipment Trade-In Credit (2,500,000)
S
BAFO Discount- Dual Diversity Receive Solution (126,548)
» 0 D PROPOSAL PR 6,784,50
SYSTEM OPTIONS
Mount Morisson - RX Only Site Add, Assumes 17 Simulcast Ch's 1 S 419,228.00 S 419,228
Simulcast Channel Increase- Max 5 4 S 248,925.00 S 995,700
Mount Morisson - Site Decommissioning 1 S 47,485.00 S 47,485
Loretto Heights Decommissioning 1 S 46,587.60 S 46,588
Console Position- Patch Console Add- located at EEB NOC 1 S 53,292.93 S 53,293
Antenna System Spares 1 S 38,902.00 S 38,902
Advanced Power Monitors 5 S 4,326.00 S 21,630
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KVL 4000 2 S 3,309.00 S 6,618
S
Test Equipment- de-scoped 1 S (147,630.40) (147,630)
DFD Station 2- Tower Removal 1 S 12,500.00 S 12,500
WAVE- BROADBAND ACCESS - 290 Mobile, 25 Channels & 1 Desktop User
Licenses 1 S 250,000.00 S 250,000
Dispatch Console- PTT Easy Button 1 S 7,203.00 S 7,203
DFD Station 2- Ice Bridge 1 S 5,318.00 S 5,318
APX Subscriber Service Equipment 1 S 3,575.07 S 3,575
Additional NM Licenses (2 - Provisioning Mgr, 1 - UEM, 1- Radi Control
Manager) 1 S 33,750.00 S 33,750
10 Additional MCC7500 Console positions at 950 Josephine 1 S 540,430.00 S 540,430
SYSTEM FEATURE LICENSE
Add: Link Layer Authentication 0 S 12,300.00 S -
Add: Geo-Location / GPS- upto 4000 Radios 0 S 233,280.00 S -
Add: Short Messaging- upto 4000 Radios 0 S  466,560.00 S -
Add: Over-The-Air-Rekeying - upto 64,000 Radios 1 S  232,306.35 S 232,306
Add: Over-The-Air-Reprogramming- upto 4000 Radios 0 S 83,700.00 S -
Add: Subscriber Codeplug Management (per 3.11.2.J and 3.11.2.K)- up to
4000 Radios 1 S 227,837.00 S 227,837
MOBILE RADIOS
High-Tier Mobile w/ Trade-in 0 S 2,479.92 S -
Mid-Tier Mobile w/ Trade-in 0 S 2,399.50 S -
Mid-Tier Motorcycle Mobile w/ Trade-in 35 S 2,684.60 S 93,961
Mid-Tier Fire Service Mobile w/ Trade-in 0 S 2,415.32 S -
Low-Tier Mobile 905 S 1,946.46 S 1,761,546
Add to Mobiles: Link Layer Authentication 0 S 65.00 S -
Add to Mobiles: Over-The-Air-Rekeying 940 | §$ 481.00 S 452,140
Add to Mobiles: Over-The-Air-Reprogramming 0 S 65.00 S -
Add to Mobiles: GPS Antenna 0 S 56.25 S -
Remote Mount- Installation 905 | S 202.80 S 183,534
Dash Mount- Installation 0 S 206.70 S -
Programming- Mobile 900 | $ 47.45 S 42,705
PORTABLE RADIOS
High-Tier Portables w/ Trade-in 160 | S 2,421.10 S 387,376
High-Tier Fire Service Portables w/ Trade-in 115 | S 2,701.60 S 310,684
Mid-Tier Portables w/ Trade-in 0 S 2,275.24 S -
Low-Tier Portables w/ Trade-in 0 S 1,791.42 S -
Add to Portables: Link Layer Authentication 0 S 65.00 S -
Add to Portables: Over-The-Air-Rekeying 275 | S 481.00 S 132,275
Add to Portables: Over-The-Air-Reprogramming 0 S 65.00 S -
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Add to Portables: WiFI- (Mid & High Tier Only) 0 S 195.00 S -

Add to Portables: Replace Standard Battery with High Capacity- Non Fire

Radios 160 S 70.00 S 11,200

Add to Portables: Secondary Battery- High Capacity- Non Fire Radios 160 | S 113.40 S 18,144

Add to Portables: Secondary Battery- Fire Radios 115 | S 108.50 S 12,478

Add to Portables: Vehicular Charger 0 S 300.30 S -

Add to Portables: Single-Unit Charger 275 | S 105.00 S 28,875

Add to Portables: Multi-Unit Charger (6 radios min) 0 S 346.50 S -

Add to Portables: Speaker Mic with Audio Jack- RSM 160 | S 74.90 S 11,984

Add to Portables: Fire Service Speaker Mic - XE RSM 115 | S 385.00 S 44,275

Programming-Portable 275 | $ 47.45 S 13,049
SUBSCRIBER RADIO MISC.

Mobile Repeaters 16 S 9,017.25 S 144,276

Programming Non MSI Subscriber 4000 | S 47.45 S 189,800

Programming Cables- Set of 12 2 S 585.00 S 1,170

Flash Upgrades- Existing 4 APX Radios 2 S 1,055.28 S 2,111

SUPPORT SERVICES

Technical Support- Include in Base Contract, support to Post Warranty

Year- Enter 2-15 2 S 56,948

Software Support & Upgrades- Include in Base Contract, support to Post

Warranty Year- Enter 5 or 10 0 S -

Extended Warranty- Network Monitoring- Enter 2-15 0 S -

Extended Warranty- Dispatch Service- Enter 2-15 0 S -

Extended Warranty- Infrastructure Repair- Enter 2-15 0 S -

Extended Warranty- Security Update Service- Enter 2-15 2 S

BASE CONTRACT SYSTEM TOTAL ‘ S 13,566,012 ‘

End of Year 2017 Contract -Technology Credit Equipment Incentive, not to

exceed 700K S 700,000.00 S -

End of year 2017 Contract -GPS & OTAP Features enabled on initial

subscribers purchased with system- Incentive, not to exceed $550k S 550,000.00 S -

Additional Incentive S (14,998.00)

TOTAL BASE CONTRACT VALUE- 2017 Contract- w/ Tech Credits offer 13,551,014 ‘

* Technology credits must be used on Initial System Sale Contract, cannot be applied for future purchases

* 2017 Contract Incentives available only after both a Signed contract for Base Project by 12/28/2017, and FY17/18 Subscriber
Refresh PO issued by 1/25/2018

* Subscriber Refresh- Expected Contract Total- January 2018 = $3,202,730
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Payment Milestones

10% of the Contract Price upon contract execution.

35% of the Contract Price upon delivery of infrastructure equipment.

25% of the Contract Price upon delivery of subscriber equipment.

5% of the Contract Price upon completion of installation of infrastructure equipment.
5% of the Contract Price upon completion of installation of subscribers.

5% of the Contract Price upon beneficial use of system.

15% of the Contract Price upon final system acceptance.

Nou,swNpe
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Exhibit B.1 - Detailed Pricing, Table B.1 - Base System Pricing

TABLE B.1 - TOTAL PRICE SUMMARY

DISCOUNTED SYSTEM PROPOSAL PRICE
Subscriber Technology Credit- Applicable toward Optional Radio Features listed under Table B.11.B, Incentive offered with:

System Equipment (Table B.2) Discounted Price

System Control Equipment, Software, and Licensing S 1,027,571
Voice Logging Recorder Equipment, Software, and Licensing S 118,013
Dispatch Console Equipment, Software, and Licensing S 1,898,327
Network Monitoring and Fault Management Equipment, Software, and Licensing S 54,971
Radio System Equipment, Software, and Licensing S 3,872,261
Antenna Systems S 174,873
Networking Equipment, Software, and Licensing S 221,039
Site Infrastructure S 66,442
Microwave Equipment, Software, and Licensing S 481,734
Spares and Test Equipment (Table B.3) S 281,179

TOTAL EQUIPMENT PRICE | $ 8,196,411

Implementation Services (Table B.4)
System Equipment Services S 1,219,381
System Engineering Services S 546,323
Site Development Services S 1,017,832
Project Management S 353,327
System Training S 255,278
Performance Bond N/A
Other - specify N/A
TOTAL SERVICES PRICE $ 3,392,140
System Discount S (2,177,500)
Competitor P25 Equipment Trade-In Credit S (2,500,000)
BAFO Discount- Dual Diversity Receive Solution S (126,548)
$

6,784,503

2500+ subscriber radios + bundled software and support package included with system contract = Subscriber Technology Credit valued at $500,000

4500+ subscriber radios + bundled software and support package included with system contract = Subscriber Technology Credit valued at $850,000

Appendix A-1 - Denver RFP Proposal Pricing Forms_ContractPhase_113017 (Formatted for Contact)Table B.1 - Total Cost
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Exhibit B.1 - Detailed Pricing, Table B.2 - System Infrastructure Prices

TABLE B.2 - SYSTEM INFRASTRUCTURE PRICES I
ALLSITES TOTAL
SteDescrpton—| | |

Subsystem Category Equipment Discounted Unit Price Discount % Discounted Price
Network Monitoring and Fault Management Equipment, Software, and
Licensing

RF SITE SDM3000 $ 20,960 | $ - $ - 0%| $ -
NM CLIENTS (Includes a Server at Master Site) $ 34,011 $ 31,101.00 | 1 |$ 31,101.00 22%| $ 24,295.80
$ - - - 0% $ -
SUBTOTAL| $ 54,971
Radio System Equipment, Software and Licensing
GTR8000 ESS $ 2,765,228 || $ - $ - $ -
REMOTE SITE GPS $ 12,910 || $ - $ - 0%| $ -
SURGE PROTECTOR $ 1,460 || $ - $ - 0%]| $ -
RACK $ 1,504 |[ $ - $ - 0%| $ -
DC SYSTEM $ 238,704 | $ - $ - 0%]| $ -
GCMB8000 SIMULCAST COMPARATOR $ 646,275 || $ 33,142.31 | 13 |$ 430,850.00 25%]| $ 323,137.50
GCP8000 SIMULCAST CONTROLLER $ 153,113 || $ 68,050.00 | 2 |$ 136,100.00 25%| $ 102,075.00
SIMULCAST FREQUENCY REFERENCE TRAK9100 $ 53,068 | $ 33,167.50 [ 1 |$ 33,167.50 20%]| $ 26,534.00
$ - s - S - 0%]| $ -
SUBTOTAL| $ 3,872,261
Antenna Systems
ANTENNAS AND LINES $ 76,392 $ - 0%| $ -
TOWER TOP AMP $ 60,168 || $ - $ - 0%]| $ -
DUAL DIVERSITY RECEIVE ANTENNA SYSTEM $ 38,313 $ - 0%| $ -
SUBTOTAL| $ 174,873
Networking Equipment, Software, and Licensing
SIMULCAST LAN SWITCHES/ROUTERS $ 21,375 | $ 712500 | 2 |3 14,250.00 3 10,687.50
PDU/SURGE PROTECTION $ 11,080 || $ 692500 1 [$ 6,925.00 20%]| $ 5,540.00
CABINETS $ 4,797 || $ 2,99800| 1 |3 2,998.00 20%| $ 2,398.40
CORE LAN SWITCHES/ROUTERS $ 120,263 | $ 85,500.00 [ 1 [$ 85,500.00 25%]| $ 64,125.00
DISPATCH LAN SWITCHES/ROUTERS $ 63,525 || $ 23,000.00 | 1 |$ 23,000.00 25%| $ 17,250.00
$ - |5 - S - 0%]| $ -
SUBTOTAL| $ 221,039
TOWER- DFD Stn 2 $ 20,400 || $ - $ - 0%]| $ -
HVAC for Broadway and DFD Stn 2 S 46,042 || $ - S - 0%| S -
$ - s - S - 0%]| $ -
SUBTOTAL| $ 66,442
Microwave Equipment, Software, and Licensing
MICROWAVE EQUIPMENT,SOFTWARE, & LICENSING $ 481,734 141,672.00 141,672.00 $ 113,337.60
$ - - - $ -
SUBTOTAL| $ 481,734

SUBTOTAL EQUIPMENT PRICE s 4871321

System Control Equipment, Software, and Licensing

CORE EQUIPMENT & SOFTWARE $ 1,024,262 1,258,32550 | 1 1,258,325.50 25% 945,654.69

KVL 4000 S 3,309 || $ 3,676.50 1 S 3,676.50 10%| $ 3,308.85

1SSI 8000 Included at no Cost Included at no Cost 5 | Included at no Cost 0%)| Included at no Cost
$ - s - $ - 0%| $ -

Appendix A-1 - Denver RFP Proposal Pricing Forms_ContractPhase_113017 (Formatted for Contact) Table B.2 - System
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Exhibit B.1 - Detailed Pricing, Table B.2 - System Infrastructure Prices

TABLE B.2 - SYSTEM INFRASTRUCTURE PRICES I I
ALLSITES TOTAL [ oswenme |

Site Description ---> _- Primary Master, Simulcast Prime, Dispatch- 22 Ops

Subsystem Category Equipment Discounted Unit Price Extended Price Discount % Discounted Price

SUBTOTAL| $ 1,027,571 [ $ 948,963.54

Voice Logging Recorder Equipment, Software, and Licensing
ARCHIVING INTERFACE SERVER (AIS) S
VERINT TRUNKING UPGRADE $

$

52,709 34,895.00 34,895.00 24%| S 26,354.50
65,304 || S 87,050.00 1 S 87,050.00 25%]| S 65,304.00
; : : 0%| $

SUBTOTAL| $ 1 13 $ 91,658.50
Dispatch Console Equipment, Software, and Licensing
MCC7500 DISPATCH CONSOLE EQUIPMENT, SOFTWARE, AND LICENSING S 1,898,327 | S 52,527.90 | 22 |$ 1,155,614.00 24%| S 873,459.96
B 0%| $

S -
SUBTOTAL| $ 1,898,327 $ 873,459.96
$ d

TOTAL EQUIPMENT PRICE s 915,21

Appendix A-1 - Denver RFP Proposal Pricing Forms_ContractPhase_113017 (Formatted for Contact) Table B.2 - System
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Exhibit B.1 - Detailed Pricing, Table B.2 - System Infrastructure Prices

TABLE B.2 - SYSTEM INFRASTRUCTURE PRICES -
i CCD PRIMARY DISPATCH 1670 BROADWAY

Site Description ---> | | Backup DSR Master, GEO- Prime, Dispatch-260ps | | | SIMULCAST REMOTE SITE 1

Subsystem Category Extended Price Discount % Discounted Price Unit Price Extended Price Discount % Discounted Price
Network Monitoring and Fault Management Equipment, Software, and
Licensing

RF SITE SDM3000 - S - 5,240.00 5,240.00 S
NM CLIENTS (Includes a Server at Master Site) S 12,509.00( 1 |$ 12,509.00 22%| S 9,714.70 | $ - S - 0%| S -
- - 5 - - 5
SUBTOTAL
Radio System Equipment, Software and Licensing
GTR8000 ESS $ - $ - $ $ 799,485.00| 1 |$ 799,485.00 $ 599,613.75
REMOTE SITE GPS S - S - 0%| S - S 3,586.00| 1 |$S 3,586.00 10%| $ 3,227.60
SURGE PROTECTOR $ - $ - 0%| $ - S 365.00 1 [$ 365.00 20%| $ 292.00
RACK S - S - 0%| S - S 47000 1 S 470.00 20%| S 376.00
DC SYSTEM $ - $ - 0%| $ - $ 5967600 | 1 |$ 59,676.00 20%| $ 47,740.80
GCM8000 SIMULCAST COMPARATOR S 33,14231( 13 |$ 430,850.00 25%]| S 323,137.50 | $ - S - 0%| $ -
GCP8000 SIMULCAST CONTROLLER $ 68,05000| 1 |S 68,050.00 25%| $ 51,037.50 | $ - $ - 0%| $ -
SIMULCAST FREQUENCY REFERENCE TRAK9100 S 33,167.50 11|$ 33,167.50 20%| S 26,534.00 | $ - S - 0%| $ -
$ - $ - 0%| $ - s - $ - 0% $ -
SUBTOTAL
Antenna Systems |
ANTENNAS AND LINES S - S 0%| S S 26,673.50 S 17,619.75 20%| S 14,095.80
TOWER TOP AMP $ - $ - 0%| $ - S 1504200| 1 |S$ 15,042.00 20%| $ 12,033.60
DUAL DIVERSITY RECEIVE ANTENNA SYSTEM S - S - 0%| S - S 8,747.00| 1 |$S 8,747.00 20%| S 6,997.60
SUBTOTAL]
Networking Equipment, Software, and Licensing }
SIMULCAST LAN SWITCHES/ROUTERS 7,125.00| 2 |$ 14,250.00 25%| $ 10,687.50 | $
PDU/SURGE PROTECTION 6,925.00 11|$ 6,925.00 20%| S 5,540.00 | $ -
CABINETS 2,998.00| 1 |$ 2,998.00 20%| $ 2,398.40 | $ -
CORE LAN SWITCHES/ROUTERS 74,850.00 11|$ 74,850.00 25%| S 56,137.50 | $ -
DISPATCH LAN SWITCHES/ROUTERS 61,700.00 | 1 |$ 61,700.00 25%| $ 46,275.00 | $ -
S - 0%| $ - | B
SUBTOTAL
Site Infrastructure |
TOWER- DFD Stn 2 - 0%| $ - |s - - 0%| $ -
HVAC for Broadway and DFD Stn 2 S - S 23,021.00 | 1 23,021.00 0%| $ 23,021.00
$ $ - - $ -
SUBTOTAL 23,021.00
Microwave Equipment, Software, and Licensing |
MICROWAVE EQUIPMENT,SOFTWARE, & LICENSING 84,960.00 67,968.00 80,782.00 80,782.00 64,625.60

SUBTOTAL
SUBTOTAL EQUIPMENT PRICE $ 224.

System Control Equipment, Software, and Licensing

CORE EQUIPMENT & SOFTWARE
KVL 4000
ISSI 8000

[§  64,625.60]
$ ,499.

103,998.00 103,998.50 78,607.30
B R 0% R
- 0%

- 0%

W |Wn|n|n
w|(Wn|n|n
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Exhibit B.1 - Detailed Pricing, Table B.2 - System Infrastructure Prices

TABLE B.2 - SYSTEM INFRASTRUCTURE PRICES I )
i CCD PRIMARY DISPATCH 1670 BROADWAY

site Description——>] | | Backup DSR Master, GEO- Prime, Dispatch-260ps | | | SIMULCAST REMOTE SITE 1

Subsystem Category Extended Price Discount % Discounted Price Unit Price Extended Price Discount % Discounted Price

SUBTOTAL $ 78,607.30

Voice Logging Recorder Equipment, Software, and Licensing

ARCHIVING INTERFACE SERVER (AIS) 34,895.00 S 26,354.50
VERINT TRUNKING UPGRADE $ - $ - 0%| $ -
' $ - $ -
SUBTOTAL|
Dispatch Console Equipment, Software, and Licensing —
MCC7500 DISPATCH CONSOLE EQUIPMENT, SOFTWARE, AND LICENSING $  52,226.85 1,357,893.00 S 1,024,867.48
SUBTOTAL

$
$

TOTAL EQUIPMENT PRICE

Exhibit Page 4 of 8
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TABLE B.2 - SYSTEM INFRASTRUCTURE PRICES

Site Description --->|
Subsystem Category
Network Monitoring and Fault Management Equipment, Software, and
Licensing
RF SITE SDM3000

Exhibit B.1 - Detailed Pricing, Table B.2 - System Infrastructure Prices

Site -—> | 4 | DENVER HOUSING AUTHORITY (DHA) | site—>[ 5 |

Extended Price

5,240.00

Discount %

Discounted Price

Unit Price

5,240.00

DENVER FIRE STATION #2 (DFD2)
| SIMULCAST REMOTE SITE 2 ] SIMULCAST REMOTE SITE 3

Extended Price

5,240.00

Discount %

Discounted Price

4,192.00

NM CLIENTS (Includes a Server at Master Site)

0%

0%

SUBTOTAL

Radio System Equipment, Software and Licensing
GTR8000 ESS

799,485.00

799,485.00

599,613.75

W

799,485.00

799,485.00

$
5 _
$

599,613.75

1 1
REMOTE SITE GPS 3,586.00 [ 1 3,586.00 10% 3,227.60 3,586.00 [ 1 3,586.00 10% 3,227.60
SURGE PROTECTOR 365.00 [ 1 365.00 20% 292.00 365.00 [ 1 365.00 20% 292.00
RACK 470.00 | 1 470.00 20% 376.00 470.00 | 1 470.00 20% 376.00
DC SYSTEM 59,676.00 [ 1 59,676.00 20% 59,676.00 [ 1 59,676.00 20%

GCM8000 SIMULCAST COMPARATOR

0%

0%

GCP8000 SIMULCAST CONTROLLER

0%

0%

SIMULCAST FREQUENCY REFERENCE TRAK9100

0%

0%

SUBTOTAL

Antenna Systems

$
$
$
$
$
$
$
$
$

$
$
$
$
$ 47,740.80
$
$
$
$

$ 651,250.15

$
$
$
$
$
$
$
$
$

w|n|Wnlunlnlnnlnln

$
$
$
$
$ 47,740.80
$
$
$
$

$ 651,250.15

SUBTOTAL

Networking Equipment, Software, and Licensing
SIMULCAST LAN SWITCHES/ROUTERS

ANTENNAS AND LINES S 30,012.25 20,958.25 S 16,766.60 | S 30,442.75 21,388.75 S 17,111.00
TOWER TOP AMP S 1504200 1 |$ 15,042.00 20%| $ 12,033.60 [ $ 15042.00 1 |$ 15,042.00 20%| $ 12,033.60
DUAL DIVERSITY RECEIVE ANTENNA SYSTEM S 9,716.00 9,716.00 S 7,772.80 | $ 9,842.00 9,842.00 20%| S 7,873.60

$ 37,018.00

PDU/SURGE PROTECTION

0%

CABINETS

0%

CORE LAN SWITCHES/ROUTERS

0%

DISPATCH LAN SWITCHES/ROUTERS

0%

SUBTOTAL

Site Infrastructure
TOWER- DFD Stn 2

$
$
$
$
$
S

$

25,500.00

R 2 RV RV RVR R VLR RV

25,500.00

0%

20%

R 2 RV RV RVR R VLR RV

20,400.00

HVAC for Broadway and DFD Stn 2

$

23,021.00

23,021.00

0%

23,021.00

Microwave Equipment, Software, and Licensing
MICROWAVE EQUIPMENT,SOFTWARE, & LICENSING

SUBTOTAL

80,962.00

64,769.60

$

$

84,586.00

84,586.00

43,421.00

w|n|ln

67,668.80

SUBTOTAL EQUIPMENT PRICE

System Control Equipment, Software, and Licensing

SUBTOTAL|

CORE EQUIPMENT & SOFTWARE

KVL 4000

ISSI 8000

Appendix A-1 - Denver RFP Proposal Pricing Forms_ContractPhase_113017 (Formatted for Contact) Table B.2 - System

$ -
S 64,769.60 |
$ ,293.

753,293.55

$

0%

S -
$ 67,668.80
$ ,958.

_799 958.15
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Exhibit B.1 - Detailed Pricing, Table B.2 - System Infrastructure Prices

TABLE B.2 - SYSTEM INFRASTRUCTURE PRICES -
[ Ste—>| 4] DENVERHOUSINGAUTHORY(DWA) |  Ste—>| 5 | DENVERFRESTATON#Z(FD2) |
SteDesripton-—| | | smuicAstRemoresmez | | | smuicAstRemoresmes |
Subsystem Category Unit Price Qty | Extended Price Discount % Discounted Price Unit Price Qty | Extended Price Discount % Discounted Price
SUBTOTAL
Voice Logging Recorder Equipment, Software, and Licensing
ARCHIVING INTERFACE SERVER (AIS)
VERINT TRUNKING UPGRADE
SUBTOTAL

Dispatch Console Equipment, Software, and Licensing
MCC7500 DISPATCH CONSOLE EQUIPMENT, SOFTWARE, AND LICENSING

SUBTOTAL

TOTAL EQUIPMENT PRICE|
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TABLE B.2 - SYSTEM INFRASTRUCTURE PRICES

Subsystem Category

Licensing

Site Description --->|

Network Monitoring and Fault Management Equipment, Software, and

RF SITE SDM3000

Exhibit B.1 - Detailed Pricing, Table B.2 - System Infrastructure Prices

MOUNTAIN TOWERS

Extended Price

5,240.00

Discount %

Discounted Price

Unit Price

5,240.00

MOUNT MORRISON
| SIMULCAST REMOTE SITE 4 ] ASR SITE

Discounted Price

Extended Price

5,240.00

Discount %

4,192.00

NM CLIENTS (Includes a Server at Master Site)

0%

SUBTOTAL

Radio System Equipment, Software and Licensing

GTR8000 ESS

799,485.00

799,485.00

599,613.75

W

413,990.00

489,030.00

$
0%| S
$

366,773.00

1
REMOTE SITE GPS 3,586.00 [ 1 3,586.00 10% 3,227.60 - - 0% -
SURGE PROTECTOR 365.00 [ 1 365.00 20% 292.00 365.00 365.00 20% 292.00
RACK 470.00 | 1 470.00 20% 376.00 - 0% -
DC SYSTEM 59,676.00 [ 1 59,676.00 20% 59,676.00 47,740.80

GCM8000 SIMULCAST COMPARATOR

0%

0%

GCP8000 SIMULCAST CONTROLLER

0%

0%

SIMULCAST FREQUENCY REFERENCE TRAK9100

0%

0%

SUBTOTAL

Antenna Systems

ANTENNAS AND LINES

27,051.50

17,997.50

0%

20%

$
$
$
$
$ 47,740.80
$
$
$
$

$ 651,250.15

S 14,398.00

$

$

$

$ -

$  59,676.00
$

$

$

$

S 22,892.00

17,526.00

$
$
$
$
20%| $
$
$
$
$

20%| $

$ 358,525.30

14,020.80

TOWER TOP AMP

15,042.00

15,042.00

20%

S 12,033.60

S 15,042.00

15,042.00

20%| $

12,033.60

DUAL DIVERSITY RECEIVE ANTENNA SYSTEM

SUBTOTAL

Networking Equipment, Software, and Licensing

SIMULCAST LAN SWITCHES/ROUTERS

8,854.00

8,853.50

20%

S 7,082.80

$ 33,514.00

S 10,733.00

10,733.00

20% $

$ 34,641.00

8,586.40

PDU/SURGE PROTECTION

0%

0%

CABINETS

0%

0%

CORE LAN SWITCHES/ROUTERS

0%

0%

DISPATCH LAN SWITCHES/ROUTERS

0%

0%

$
$
$
$
$
S

SUBTOTAL

Site Infrastructure

TOWER- DFD Stn 2

R 2 RV RV RVR R VLR RV

w|Wn|Wnlwnlnln

R 2 RV RV RVR R VLR RV

R 2 RV RV RVR R VLR RV

0%

HVAC for Broadway and DFD Stn 2

Microwave Equipment, Software, and Licensing

SUBTOTAL

MICROWAVE EQUIPMENT,SOFTWARE, & LICENSING

77,538.00

62,030.40

S 51,668.00

51,668.00

41,334.40

System Control Equipment, Software, and Licensing

SUBTOTAL|

SUBTOTAL EQUIPMENT PRICE

CORE EQUIPMENT & SOFTWARE

KVL 4000

ISSI 8000

Appendix A-1 - Denver RFP Proposal Pricing Forms_ContractPhase_113017 (Formatted for Contact) Table B.2 - System

$ -
[$  62,030.40 ]
$ ,185.

S -

0%| S

$
$

o o
" o

431,437.30
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Exhibit B.1 - Detailed Pricing, Table B.2 - System Infrastructure Prices

TABLE B.2 - SYSTEM INFRASTRUCTURE PRICES -
-
SteDesripton-—| | | smuicastmemoresmea | | | Assm |
Subsystem Category Unit Price Extended Price Discount % Discounted Price it Price Qty | Extended Price Discount % Discounted Price
SUBTOTAL
Voice Logging Recorder Equipment, Software, and Licensing
ARCHIVING INTERFACE SERVER (AIS)
VERINT TRUNKING UPGRADE
SUBTOTAL

Dispatch Console Equipment, Software, and Licensing
MCC7500 DISPATCH CONSOLE EQUIPMENT, SOFTWARE, AND LICENSING

SUBTOTAL

TOTAL EQUIPMENT PRICE|
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Part Number

Exhibit B.1 - Detailed Pricing, Table B.3 - Spares

Table B.3 - SPARES AND TEST EQUIPMENT

Itemize the recommended spare parts for the system, subsystems, and individual equipment to be purchased by the CCD with the Base Proposal system (initial outfitting). Add

Item
MASTER/PRIME SITE SPARE EQUIPMENT

Unit Price

Qty

Extended Price

Discounted Price

DLN7009 FRE: DL380 G9 900GB DISK WD2 $  26,166.00 1 s 26,166.00 $  19,624.50
DLN6972 FRU: DL380 G9 POWER SUPPLY $ 598.00 1 s 598.00 3 448.50
DLN6970 FRU: DL380 G9 HARD DRIVE $ 1,212.00 1 s 1,212.00 3 909.00
DLN6973 FRU: DL380 G9 FAN $ 81.00 1 s 81.00 3 60.75
DLN6971 FRU: DL380 G9 DVD DRIVE $ 228.00 1 s 228.00 3 171.00
DLN6880 DAS - CHASSIS ONLY $ 2,708.00 1 s 2,708.00 S 2,031.00
DLN6878 DAS - 600 GB SAS HARD DRIVE $ 941.00 1 s 941.00 3 752.80
DLN6978 FRU: DOTHILL 4524 RAID I/O CONTROLLER MODULE 3 8,459.00 1 s 8,459.00 S 6,344.25
DLN7006 FRU:HP DL380/DL360 G9 SERVER'S SMART STORAGE BATTERY S 150.00 1 s 150.00 3 112.50
DLN6867 DAS POWER SUPPLY $ 665.00 1 s 665.00 3 532.00
CKN6975 CABLE, DATA,CABLE, MINI-SAS HD TO MINI-SAS HD CABLE, AWG30, LENGTH 1M" S 130.00 1 |3 130.00 S 97.50
SQMO01SUMO0205 GGM 8000 GATEWAY $ 4,200.00 1 s 4,200.00 S 3,150.00
CAO1616AA ADD: AC POWER 3 5 G - 3 5

CLN1856 2620-24 ETHERNET SWITCH $ 2,250.00 1 s 2,250.00 S  1,687.50
CLN1858 3800-48 ETHERNET SWITCH $ 9,600.00 1 s 9,600.00 S 7,200.00
DLN6940 460W POWER SUPPLY FOR DL380P $ 460.00 1 s 460.00 3 460.00
DLN6967 FRU: 500 GB SATA DRIVE $ 700.00 1 s 700.00 3 630.00
T8126 FORTINET FIREWALL APPLIANCE $ 3,200.00 1 s 3,200.00 S 2,400.00
DLN6742 460 WATT POWER SUPPLY $ 560.00 1 s 560.00 3 448.00
DSTRAK91061 FOUR PORT DDM $ 720.00 1 s 720.00 3 576.00
CLN1859 2620-48 ETHERNET SWITCH $ 3,600.00 1 s 3,600.00 S 2,700.00

RF SITE SPARE EQUIPMENT
DLN6966 FRU: GCP 8000/GCM 8000/GPB 8000 $ 2,500.00 1 s 2,500.00 $  1,875.00
DLN6781 FRU: POWER SUPPLY $ 2,200.00 1 s 2,200.00 S 1,650.00
DLN6898 FRU: FAN MODULE $ 206.00 1 s 206.00 3 154.50
DLN6885 FRU: XCVR 7/800 MHZ V2 $ 1,200.00 1 s 1,200.00 3 900.00
DLN6895 FRU: PA 7/800 MHz $ 1,200.00 1 s 1,200.00 3 900.00
DLN6677 FRU: G-SERIES XHUB $ 3,500.00 1 s 3,500.00 S 2,625.00
SQMO01SUM0205 GGM 8000 GATEWAY $ 4,200.00 1 s 4,200.00 $  3,150.00
CAO1619AA ADD: DC POWER 3 - 1 s - 3 -
DISPATCH SPARE EQUIPMENT

B1912 MCC SERIES DESKTOP SPEAKER $ 450.00 2 |s 900.00 S 675.00
B1914 MCC SERIES DESKTOP GOOSENECK MICROPHONE $ 250.00 2 |s 500.00 3 375.00
B1913 MCC SERIES HEADSET JACK $ 200.00 2 |s 400.00 3 300.00
TT3106 7440 WORKSTATION WINDOWS 10 IOT ENT (NON RETURNABLE) S 3,500.00 2 |s 7,000.00 $  5,600.00
B1934 MCC 7500 VOICE PROCESSOR MODULE FRU $  11,830.00 2 |s 23,660.00 S 17,745.00
CAOO147AF ADD: MCC 7500 SECURE OPERATION $ 3,250.00 2 |s 6,500.00 S 4,875.00

Appendix A-1 - Denver RFP Proposal Pricing Forms_ContractPhase_113017 (Formatted for Contact)Table B.3 - Spares
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Exhibit B.1 - Detailed Pricing, Table B.3 - Spares

Table B.3 - SPARES AND TEST EQUIPMENT

Itemize the recommended spare parts for the system, subsystems, and individual equipment to be purchased by the CCD with the Base Proposal system (initial outfitting). Add

Part Number

Unit Price

Extended Price

Discount %

Discounted Price

Qty

CA00182AB ADD: AES ALGORITHM $ 750.00 2 s 1,500.00 25% $  1,125.00
DDN2022 SPARE PARTS KIT - 5000 SERIES MAX-PRO QUADCORE FOR VOIP AND TLR 3 1,685.00 1 s 1,685.00 25% S 1,263.75
MICROWAVE SPARE EQUIPMENT
DQALUMPRSPARES  |ALUE MPR SPARES $  35,000.00 $ 35,000.00 20% $  28,000.00
DQALURTRSSPARES _ |ALU RTR SPARES 15,000.00 15,000.00 S 12,000.00
**SYSTEM TEST EQUIPMENT
TT2235 **AEROFLEX 3920B SERVICE MONITOR 1MHZ TO 1GHZ $  35288.00 2 |s 70,576.00 20% $  56,460.80
TT05343AA TRACKING GENERATOR / 390XOPT061 / R2020A 3 1,176.00 2 |s 2,352.00 20% | S 1,881.60
TT05346AA P25 TRUNKING VHF/UHF/700/800MHZ / 390XOPT201 / R2076A 3 2,823.00 2 |s 5,646.00 20% | S 4,516.80
TT05347AA LSM GENERATE AND RECEIVE/ANALYSIS / 390XOPT204 / R2079A 3 9,412.00 2 |s 18,824.00 20% | S 15,059.20
TT05337AA SITE MONITORING APPLICATION / 390XOPT051 / R2111A $ 2,353.00 2 |s 4,706.00 20% | S 3,764.80
TT05359AA P25 AES ENCRYPTION / 390XOPT240 / R2077A $ 2,353.00 2 |s 4,706.00 20% | S 3,764.80
TT05356AA AUTOTEST Il FOR P25 RADIO SYSTEMS / 390XOPT218 / R2083A 3 2,353.00 2 |s 4,706.00 20% | S 3,764.80
DQ390XOPT604 APX-7000 AUTOTEST & ALIGNMENT/ 390XOPT604 $ 2,353.00 2 |s 4,706.00 20% | S 3,764.80
DDN9837 10 AMP CURRENT SHUNT 0.01 OHM / AC24011 / R1794A $ 281.00 2 |s 562.00 20% | S 449.60
DDN9840 SOFT PADDED CARRYING CASE FOR AEROFLEX 3920 / AC25012 3 187.00 2 |s 374.00 20% | S 299.20
DSS412EBASE ANRITSU S412E BASE UNIT WITH REQ'D. OPTIONS S 23,376.00 2 |$ 46,752.00 20% | $ 37,401.60
DSS412EP25 ANRITSU P25 ANALYZER AND P25 COVERAGE OPTION $ 7,530.00 2 |s 15,060.00 20% | S 12,048.00
DSS412EHPS ANRITSU HIGH ACCURACY POWER METER AND PSN50 SENSOR 3 2,784.00 2 |s 5,568.00 20% | S 4,454.40
S - S -
TOTAL TEST EQUIPMENT AND SPARES COST>>>> $  358317.00 $  281,178.95

** Motorola has included the costs for the AEROFLEX Service Monitor as we feel this to be a critical test equipment for the system infrastructure. We have noted the statement in the RFP " CCD intends to purchase such
service monitors independently of this procurement." Please note and consider these costs has been included in our proposal.
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Exhibit B.1 - Detailed Pricing, Table B.4 - Services

TABLE B.4 - BASE PROPOSAL SERVICES PRICES

Description Services Prices

System Equipment Services
Staging (including SATP) S 329,298.00
Warehousing and Inventory Management Included
System Installation S 614,657.00
Fleetmapping Included
Coverage Testing (including CATP) S 95,733.21
Cutover Planning and Migration Included
Final Acceptance Testing (including FATP) Included
30-Day Operational Testing Included
Decommissioning, Removal, and Disposal/Return of Legacy Equipment S 43,220.10
Documentation S 42,354.04
Decommissioning, Removal, and Disposal/Return of Zuni & DFD2 S 94,118.00
Other - specify N/A
System Equipment Services Subtotal S 1,219,381.00
System Engineering
System/Network Engineering S 441,601.37
Interference Analyses (Table B.5) Included in Freq Coordination
FCC License Preparation (Table B.5) Included in Freq Coordination
Frequency Coordination (Table B.5) S 94,551.05
Structural Analyses (Table B.5) S 10,170.59
Other - specify (Table B.5) N/A
Other - specify N/A
System Engineering Subtotal S 546,323.01
Site Development
Site Development (Table B.6) S 1,017,832.00
Other - specify N/A
Other - specify N/A
Site Development Subtotal S 1,017,832.00
Project Management
Project Management S 314,136.23
Construction Supervisor S 39,191.00
Other - specify N/A
Project Management Subtotal S 353,327.23
Technical and Operator Training

System Planning and Configuring Training Included in NMS Maintenance Training
System Database Administration Training Included in NMS Maintenance Training
System Performance and Monitoring Training S 43,307.02
Information Assurance/Network Security Training Included in NMS Maintenance Training
Dispatch Console System Administration Training Included in Console Operator Training
NMS Maintenance Training S 37,858.19
NMS Operation Training Included in NMS Maintenance Training
Networking/IP Programming & Service Training Included in NMS Maintenance Training
System Maintenance & Service Training S 86,448.83
System Fleet Map and Subscriber Programming Training S 64,960.53
Portable Unit Operation Training S 12,654.97
Mobile Unit Operation Training Included in Portable Unit Operation Training
Dispatch Console Operation Training S 10,048.25
Other - specify N/A
Other - specify N/A
System Training Subtotal $ 255,277.79
Performance Bond N/A
Other - specify N/A

TOTAL SERVICES | * 3,392,140.00

Appendix A-1 - Denver RFP Proposal Pricing Forms_ContractPhase_113017 (Formatted for Contact)Table B.4 - Services
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Exhibit B.1 - Detailed Pricing, Table B.5 - Engineering

TABLE B.5 - SYSTEM ENGINEERING SERVICES PRICES

ALL SITES TOTAL 1670 BROADWAY

Site Description SIMULCAST REMOTE SITE 1

Description Discounted Unit Price Extended Price iscount % Discounted Price

System Engineering Services

Interference Analyses S - Included in Freq Coordination S - S -

FCC License Preparation S - Included in Freq Coordination S - S -

Frequency Coordination S 94,551.05 || $ 18,910.21| 1 |$ 18,910.21 0.00%| $ 18,910.21

Structural Analyses S 10,170.59 || $ 2,03412| 1 |$ 2,034.12 0.00%[ $ 2,034.12
TOTAL| $ 104,721.64 $ 20,944.33
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TABLE B.5 - SYSTEM ENGINEERING SERVICES PRICES

Description
System Engineering Services

Site Descript

Interference Analyses

Exhibit B.1 - Detailed Pricing, Table B.5 - Engineering

site -—> | 4 | DENVER HOUSING AUTHORITY (DHA) | site—>[ 5| DENVER FIRE STATION #2 (DFD2)

Unit Price

Included in Freq Coordination

Extended Price

Discount %

Discounted Price Unit Price

- Included in Freq Coordination

Extended Price

Discount %

] SIMULCAST REMOTE SITE 2 1] SIMULCAST REMOTE SITE 3

Discounted Price

FCC License Preparation

Included in Freq Coordination

Included in Freq Coordination

Frequency Coordination

$ 18,910.21

18,910.21

0.00%

18,910.21 ] $ 18,910.21

18,910.21

0.00%

Structural Analyses

TOTAL

S 2,034.12

2,034.12

Appendix A-1 - Denver RFP Proposal Pricing Forms_ContractPhase_113017 (Formatted for Contact)Table B.5 - Engineering

0.00%

2,034.12 ) $ 2,034.12

2,034.12

0.00%

2,034.12

$

S -

$ 18,910.21
$

$ 20,944.33
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TABLE B.5 - SYSTEM ENGINEERING SERVICES PRICES

Description
System Engineering Services

Site Descript

Interference Analyses

Exhibit B.1 - Detailed Pricing, Table B.5 - Engineering

site -—> | 6 | MOUNTAIN TOWERS MOUNT MORRISON

Unit Price

Included in Freq Coordination

Extended Price

Discount %

iscounted Price Unit Price

- Included in Freq Coordination

Extended Price

Discount %

Discounted Price

FCC License Preparation

Included in Freq Coordination

Included in Freq Coordination

Frequency Coordination

$ 18,910.21

18,910.21

0.00%

18,910.21 ] $ 18,910.21

18,910.21

0.00%

Structural Analyses

TOTAL

S 2,034.12

2,034.12

Appendix A-1 - Denver RFP Proposal Pricing Forms_ContractPhase_113017 (Formatted for Contact)Table B.5 - Engineering

0.00%
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2,034.12

0.00%

2,034.12

$

S -

$ 18,910.21
$

$ 20,944.33
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TABLE B.5 - SYSTEM ENGINEERING SERVICES PRICES

Site Description --->

Description
Site Development Services

ALL SITES TOTAL

Discounted

Exhibit B.1 - Detailed Pricing, Table B.6 - Site Development Services

B 70 BROADWAY

SIMULCAST REMOTE SITE 1

Discount % Discounted Price

Extended Price

Appendix A-1 - Denver RFP Proposal Pricing Forms_ContractPhase_113017 (Formatted for Contact)Table B.6 - Site Development

A&E Services S 83,716.11||$ 13,92941| 1 |$ 13,929.41 S 13,929.41
Tower work, Antennas & Lines Install S 303,129.76 ||$ 59,35862 | 1 S 59,358.62 S 59,358.62
Site Preparation S 416,573.96 || S 196,991.76 | 1 |$ 196,991.76 S 196,991.76
Roof Top Crane S 126,176.47 || S  42,058.82 1S 42,058.82 S 42,058.82
Dual Diversity Antenna Solution S 88,235.29|$ 17,647.06 | 1 | S 17,647.06 S 17,647.06

TOTAL| $ 1,017,832.00 $ 329,986.00
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Exhibit B.1 - Detailed Pricing, Table B.6 - Site Development Services

TABLE B.5 - SYSTEM ENGINEERING SERVICES PRICES

| a4 | DENVER HOUSING AUTHORITY (DHA) | site—>[ 5 | DENVER FIRE STATION #2 (DFD2)

Site Description —> [ [ smuicastreworesmez | | | smulcAsTRemotesmEs |
Description Unit Price Extended Price Discount % Discounted Price Unit Price Extended Price Discount % Discounted Price
Site Development Services
A&E Services S 13,929.41 1 |S 13,929.41 $ 13,929.41 ]S 2659199 | 1 |$ 26,591.99 $ 26,591.99
Tower work, Antennas & Lines Install S 46,221.56 1 S 46,221.56 S 46,221.56 | S 87,742.57 1(S 87,742.57 S 87,742.57
Site Preparation $  35674.19 1 |3 35,674.19 S 3567419 | $ 103,916,557 | 1 |$ 103,916.57 S 103,916.57
Roof Top Crane S 42,058.82 1 S 42,058.82 S 42,058.82 S - S -
Dual Diversity Antenna Solution $  17,647.06 1 |3 17,647.06 S 17,647.06 | S 17,647.06 | 1 |$ 17,647.06 S 17,647.06
oA HE N e e e © 1o5,531.00 | S S 5 735.500.00
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Exhibit B.1 - Detailed Pricing, Table B.6 - Site Development Services

Site Description —> [ smuicastremomesmes | [ | assme |
Description Unit Price Extended Price Discount % Discounted Price Extended Price Discount % Discounted Price
Site Development Services
A&E Services $ 1392941 | 1 |$ 13,929.41 $ 13,929.41 S 1533588 1 |$ 15,335.88 $ 15,335.88
Tower work, Antennas & Lines Install S 5924326 1 |$ 59,243.26 S 59,243.26 | $ 50,563.74 S 50,563.74 S 50,563.74
Site Preparation S 4274838 | 1 |$ 42,748.38 S 42,74838 | $ 37,243.07| 1 |$ 37,243.07 S 37,243.07
Roof Top Crane S 42,058.82 11|$ 42,058.82 S 42,058.82 S - S -
Dual Diversity Antenna Solution S 1764706 | 1 |$ 17,647.06 S 17,647.06 | S 1764706 | 1 |$ 17,647.06 S 17,647.06

T e T |
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Exhibit B.1 - Detailed Pricing, Table B.7 - System Lifecycle Support

TABLE B.7 - SYSTEM LIFECYCLE SUPPORT

These items and services will be considered for purchase in the future (not delivered as part of initial system replacement project). CCD plans
on purchasing items and services at a fixed discount rate off of the List Price published at the time of purchase.
Table B.7.A - DISPATCH CONSOLE EQUIPMENT
Fixed Discount %
Description List Price Off of List Price Discounted Price

MCC7500 Console Position S 41,684.00 25% S 31,263.00
Licensing for Dispatch Position - 5 positions per license S 5,000.00 25% S 3,750.00

$ -
Table B.7.B - OTHER EQUIPMENT AND COMPONENTS

Fixed Discount %
Description List Price Off of List Price Discounted Price

FRE: DL380 G9 900GB DISK WD2 S 26,166.00 25% $ 19,624.50
FRU: DL380 G9 POWER SUPPLY S 598.00 25% S 448.50
FRU: DL380 G9 HARD DRIVE S 1,212.00 25% S 909.00
FRU: DL380 G9 FAN S 81.00 25% S 60.75
FRU: DL380 G9 DVD DRIVE S 228.00 25% S 171.00
DAS - CHASSIS ONLY S 2,708.00 25% S 2,031.00
DAS - 600 GB SAS HARD DRIVE S 941.00 20% S 752.80
FRU: DOTHILL 4524 RAID |I/O CONTROLLER MODULE S 8,459.00 25% ) 6,344.25
FRU:HP DL380/DL360 G9 SERVER'S SMART STORAGE BATTERY S 150.00 25% S 112.50
DAS POWER SUPPLY S 665.00 20% S 532.00
CABLE, DATA,CABLE, MINI-SAS HD TO MINI-SAS HD CABLE, AWG30, LENGTH 1M" S 130.00 25% $ 97.50
GGM 8000 GATEWAY S 4,200.00 25% S 3,150.00
ADD: AC POWER S - 25% S -
2620-24 ETHERNET SWITCH S 2,250.00 25% S 1,687.50
3800-48 ETHERNET SWITCH S 9,600.00 25% S 7,200.00
460W POWER SUPPLY FOR DL380P S 460.00 0% S 460.00
FRU: 500 GB SATA DRIVE S 700.00 10% S 630.00
FORTINET FIREWALL APPLIANCE S 3,200.00 25% S 2,400.00
460 WATT POWER SUPPLY S 560.00 20% S 448.00
FOUR PORT DDM S 720.00 20% S 576.00
2620-48 ETHERNET SWITCH S 3,600.00 25% S 2,700.00
FRU: GCP 8000/GCM 8000/GPB 8000 S 2,500.00 25% S 1,875.00
FRU: POWER SUPPLY S 2,200.00 25% S 1,650.00
FRU: FAN MODULE S 206.00 25% S 154.50
FRU: XCVR 7/800 MHZ V2 S 1,200.00 25% S 900.00
FRU: PA 7/800 MHz S 1,200.00 25% S 900.00
FRU: G-SERIES XHUB S 3,500.00 25% S 2,625.00
GGM 8000 GATEWAY S 4,200.00 25% S 3,150.00
ADD: DC POWER S - 25% S -
ALUE MPR SPARES S 35,000.00 20% S 28,000.00
ALU RTR SPARES S 15,000.00 20% S 12,000.00
AEROFLEX 3920B SERVICE MONITOR 1MHZ TO 1GHZ S 35,288.00 20% $ 28,230.40
TRACKING GENERATOR / 390XOPT061 / R2020A S 1,176.00 20% S 940.80
P25 TRUNKING VHF/UHF/700/800MHZ / 390XOPT201 / R2076A S 2,823.00 20% S 2,258.40
LSM GENERATE AND RECEIVE/ANALYSIS / 390XOPT204 / R2079A S 9,412.00 20% S 7,529.60
SITE MONITORING APPLICATION / 390XOPTO051 / R2111A S 2,353.00 20% S 1,882.40
P25 AES ENCRYPTION / 390XOPT240 / R2077A S 2,353.00 20% S 1,882.40
AUTOTEST Il FOR P25 RADIO SYSTEMS / 390XOPT218 / R2083A S 2,353.00 20% S 1,882.40
APX-7000 AUTOTEST & ALIGNMENT/ 390XOPT604 S 2,353.00 20% S 1,882.40
10 AMP CURRENT SHUNT 0.01 OHM / AC24011 / R1794A S 281.00 20% S 224.80
SOFT PADDED CARRYING CASE FOR AEROFLEX 3920 / AC25012 S 187.00 20% S 149.60
ANRITSU S412E BASE UNIT WITH REQ'D. OPTIONS S 23,376.00 20% $ 18,700.80
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Exhibit B.1 - Detailed Pricing, Table B.7 - System Lifecycle Support

TABLE B.7 - SYSTEM LIFECYCLE SUPPORT

These items and services will be considered for purchase in the future (not delivered as part of initial system replacement project). CCD plans
on purchasing items and services at a fixed discount rate off of the List Price published at the time of purchase.

ANRITSU P25 ANALYZER AND P25 COVERAGE OPTION S 7,530.00 20% $ 6,024.00
ANRITSU HIGH ACCURACY POWER METER AND PSN50 SENSOR S 2,784.00 20% $ 2,227.20
5 -

Table B.7.C - FUTURE SERVICES

Description

List Price

Fixed Discount %
Off of List Price

Discounted Price

Project Management- Manday S 2,135.00 30% ) 1,494.50

Engineering Manday S 2,135.00 30% ) 1,494.50

System Technologist Manday S 2,135.00 30% ) 1,494.50

Programming Portables per Unit S 73.00 35% S 47.45

Programming Mobiles per Unit S 73.00 35% S 47.45

Installation of Mobile (Dash Mount) S 319.00 35% ) 207.35
3 -
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Exhibit B.1 - Detailed Pricing, Table B.8 - Optional Subscriber Upgrades

TABLE B.8 - OPTIONAL SUBSCRIBER UPGRADES

This Table is for software upgrades (to existing radios) that may be procured by the CCD as part of the contract and/or future purchase(s). IT IS
NOT OPTIONAL FOR THE OFFEROR -- ALL PRICES MUST BE INCLUDED.

Table B.8.A - PORTABLE RADIOS
Part Number Item

Unit Price (013Y, Extended Price Discount % Discounted Price
APX4000 UPGRADE- Phase 2 S 811.75 2 S 1,623.50 35% S 1,055.28
APX7000 UPGRADE- Phase 2 $ 811.75 2 S 1,623.50 35% $ 1,055.28
Motorola XTS2500- * N/A N/A N/A
Motorola XTS5000- ** N/A N/A N/A

TOTAL PORTABLE UPGRADES COST>>>> 3,247.00
Table B.8.B - MOBILE RADIOS
Part Number Item Unit Price

2,110.55

Extended Price Discount % Discounted Price

__-___

TOTAL MOBILE UPGRADES COST>>>>
*Phase 2 is not suppored on XTS/XTL series radios
**Upgrade software for XTS/XTL 5000 series radios are no longer available for purchase
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Exhibit B.1 - Detailed Pricing, Table B.9 - Optional Equipment and Services

TABLE B.9 - OPTIONAL EQUIPMENT AND SERVICES
This Table is for equipment and services that may be procured by the City as part of the contract and/or future purchase(s). IT IS NOT OPTIONAL FOR THE OFFEROR -- ALL PRICES MUST BE INCLUDED.

Table B.9.A - SYSTEM EQUIPMENT AND FEATURES

Enter the List Price and the Fixed Discount off of List for each item that can be provided. The Discount % entered for each item would stay the same during the life of the contract. Add additional rows as needed.

Costs for All Hardware and Software to Enable Feature for 4,000 Cost For All Hardware and Software to Enable Feature for Additional
Radios Bundles of 100 Radios (After Initial 4,000 Have Been Enabled)

Description List Price % Discount Sales Price % Discount Sales Price
$ 16,400 25% S 12,300.00

List Price

Add: Link Layer Authentication

Add: Geo-Location / GPS S 259,200 10% S 233,280.00 | s 6,480.00 10% S 5,832.00
Add: Short Messaging $ 518,400 10% S 466,560.00 | $ 12,960.00 10% S 11,664.00
Add: Over-The-Air-Rekeying (UP TO 64,000 USERS) S 244,533 5% S 232,306.35

Add: Over-The-Air-Reprogramming $ 93,000 10% S 83,700.00 | $ 2,325.00 10% S 2,092.50
Add: Subscriber Codeplug Management (per 3.11.2.J and 3.11.2.K) S 253,152 10% S 227,837.00 | $ 100.00 40% S 60.00

Add: Additional Feature (Add Description)
Add: Additional Feature (Add Description)
Add: Additional Feature (Add Description)

Table B.9.B - SUBSCRIBER EQUIPMENT AND FEATURES

DO NOT USE TABLE B.9.B FOR NEW SUBSCRIBER RADIOS - SEE NEW TABLE B.11

escription

Table B.9.C - OPTIONAL PTT Application Integration

Enter the List Price and the Fixed Discount off of List for each item that can be provided. The Discount % entered for each item would stay the same during the life of the contract. Add additional rows as needed.

Fixed Discount % Off
Description List Price of List Price

BROADBAND ACCESS (WAVE) for up to 500 users (350 mobile, 150 desktop) 5 532,747 10%
BROADBAND ACCESS (WAVE) for additional 100 mobile users S 30,149 10%
BROADBAND ACCESS (WAVE) for additional 100 desktop users S 81,249 10%
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Exhibit B.1 - Detailed Pricing, Table B.9 - Optional Equipment and Services

ABLE B.9 - OPTIONAL EQUIP AND SER
Table B.9.D - SYSTEM AND SUBSCRIBER SERVICES

Table B.9.E - OPTIONAL Decommissioning of Loretto Heights

Description
OPTIONAL DECOMMISSIONING OF LORETTO HEIGHTS

List Price

51,764

Fixed Discount % Off
of List Price
10%

Table B.9.F - OTHER OPTIONAL ITEMS (CONSOLE DESCK MICS, 1SSl "OTHER SYSTEM" GATEWAY, OTHER ITEMS)

the same during the life of the contract. Add additional rows as needed.

Description

List Price

Enter the List Price and the Fixed Discount off of List for each item that can be provided. The Discount % entered for each item would stay

Fixed Discount % Off
of List Price

Desk Microphone for Dispatch Console S 250 25%
An ISSI expansion for an ISSI-enabled external system manufactured/installed by your firm* S 2,050,000 *30%
A new ISS| gateway for a non-ISSl-enabled external system manufactured/installed by your firm* S 2,089,850 *30%
*if Purchased at time of System sale, these ISSI items marked above will be offered at 305k sales price each

Channel expansion at proposed sites (no antenna subsystem expansion) SIMULCAST S 331,900 25%
Channel expansion at proposed sites (no antenna subsystem expansion) ASR S 58,960 25%
Please list quantity of expansion channels allowed before antenna subsystem expansion is required.

- Simulcast cells can expand to 18 channels without additional equipment or antennas

- ASR can expand to 12 channels without additional equipment or antennas

Site expansion at proposed capacity (no shelter/tower costs) S 1,038,125 25%
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Exhibit B.1 - Detailed Pricing, Table B.10 - Optional Post-Warranty System Support

TABLE B.10 - OPTIONAL SYSTEM POST-WARRANTY SUPPORT

IMPORTANT NOTE: CCD expects the useful life of the system to be 15 years.

This Table is for OPTIONAL SYSTEM POST-WARRANTY SUPPORT that the CCD may or may
not choose to purchase in conjunction with the Base Proposal components. IT IS NOT
OPTIONAL FOR THE OFFEROR -- ALL PRICES MUST BE INCLUDED.

Table B.10.A - TECHNICAL SUPPORT SERVICE

in conjunction with the Base Proposal system.

Description
echnical Support for Year

List the price for post-warranty TECHNICAL SUPPORT for Years 2 - 15 that may be purchased

Services Price

947 .84
6, .3

Technical Support for Year 3 S 58,656.27
Technical Support for Year 4 S 60,415.96
Technical Support for Year 5 S 62,228.44
Technical Support for Year 6 S 64,095.29
Technical Support for Year 7 S 66,018.15
Technical Support for Year 8 S 67,998.69
Technical Support for Year 9 S 70,038.66
Technical Support for Year 10 S 72,139.81
Technical Support for Year 11 S 74,304.01
Technical Support for Year 12 S 76,533.13
Technical Support for Year 13 S 78,829.12
Technical Support for Year 14 S 81,194.00
Technical Support for Year 15 S 83,629.82
Bundled Technical Support for Years 2-15 S 895,186.85

Table B.13.B - SOFTWARE SUPPORT AND UPGRADES

THIS OPTION USED IN SUMMARY TOOL

Software Support and Upgrades for Year 2

List the price for post-warranty SOFTWARE SUPPORT AND UPGRADES for Years 2 - 15 may
be purchased in conjunction with the Base Proposal system.

Description Services Price

WITH 17 ADDITIONAL Rx only BASE STATIONS, 4 ch
add at 4 simulcast sites, 1 MORE AIS, 1 MORE
CONSOLE

Software Support and Upgrades for Year 3

Software Support and Upgrades for Year 4

Software Support and Upgrades for Year 5

528,308.00

Software Support and Upgrades for Year 6

Software Support and Upgrades for Year 7

Software Support and Upgrades for Year 8

Software Support and Upgrades for Year 9

Software Support and Upgrades for Year 10

561,202.00

Software Support and Upgrades for Year 11

Software Support and Upgrades for Year 12

Software Support and Upgrades for Year 13

Software Support and Upgrades for Year 14

Software Support and Upgrades for Year 15

wnlwnluniunnnlnuninlnnnlnln

Bundled Software Support and Upgrades for Years 2-15

v

1,002,349.20

$  606,356.00

S 641,897.28

$ 1,123,427.95

Appendix A-1 - Denver RFP Proposal Pricing Forms_ContractPhase_113017 (Formatted for Contact)Table B.10 - Optional Support

Exhibit Page 1 of 6



Exhibit B.1 - Detailed Pricing, Table B.10 - Optional Post-Warranty System Support

Table B.13.C - EXTENDED WARRANTY

List prices for all EXTENDED WARRANTY available after the full 1-year manufacturer's
warranty. The EXTENDED WARRANTY for Years 2 - 15 may be purchased in conjunction with
the Base Proposal system. NOTE: Extended Warranty does not include On Site respone or

Preventative Maintenance as it us assumed that CCD will handle these responsibilities.

ORIGINAL PROPOSED STATION QUANTITIES

Security
Network ) ) Infrastructure

. Dispatch Service . Update

Description Services Price Monitoring Repair Service

Extended Warranty for Year 2 S 266,179.87 $39,483 $17,891 $135,874 $72,932
Extended Warranty for Year 3 S 274,165.30 $40,668 $18,428 $139,950 $75,120
Extended Warranty for Year 4 S 282,389.66 $41,888 $18,981 $144,148 $77,374
Extended Warranty for Year 5 S 290,861.16 $43,144 $19,550 $148,473 $79,695
Extended Warranty for Year 6 S 299,587.18 $44,439 $20,136 $152,927 $82,086
Extended Warranty for Year 7 S 308,575.24 $45,772 $20,741 $157,515 $84,548
Extended Warranty for Year 8 S 317,832.06 $47,145 $21,363 $162,240 $87,085
Extended Warranty for Year 9 S 327,367.50 $48,559 $22,004 $167,107 $89,697
Extended Warranty for Year 10 S 337,188.62 $50,016 $22,664 $172,121 $92,388
Extended Warranty for Year 11 S 347,303.64 $51,517 $23,344 $177,284 $95,160
Extended Warranty for Year 12 S 357,722.98 $53,062 $24,044 $182,603 $98,015
Extended Warranty for Year 13 S 368,455.25 $54,654 $24,765 $188,081 $100,955
Extended Warranty for Year 14 S 379,508.26 $56,294 $25,508 $193,723 $103,984
Extended Warranty for Year 15 3 390,894.01 $57,983 $26,274 $199,535  $107,103

Bundled Extended Warranty for Years 2-15 S 4,184,188.27
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Exhibit B.1 - Detailed Pricing, Table B.10 - Optional Post-Warranty System Support

TABLE B.10 - OPTIONAL SYSTEM POST-WARRANTY SUPPORT

IMPORTANT NOTE: CCD expects the useful life of the system to be 15 years.

This Table is for OPTIONAL SYSTEM POST-WARRANTY SUPPORT that the CCD may or may
not choose to purchase in conjunction with the Base Proposal components. IT IS NOT
OPTIONAL FOR THE OFFEROR -- ALL PRICES MUST BE INCLUDED.

Table B.10.A - TECHNICAL SUPPORT SERVICE

in conjunction with the Base Proposal system.

Description
echnical Support for Year

List the price for post-warranty TECHNICAL SUPPORT for Years 2 - 15 that may be purchased

Services Price

947 .84
6, .3

Technical Support for Year 3 S 58,656.27
Technical Support for Year 4 S 60,415.96
Technical Support for Year 5 S 62,228.44
Technical Support for Year 6 S 64,095.29
Technical Support for Year 7 S 66,018.15
Technical Support for Year 8 S 67,998.69
Technical Support for Year 9 S 70,038.66
Technical Support for Year 10 S 72,139.81
Technical Support for Year 11 S 74,304.01
Technical Support for Year 12 S 76,533.13
Technical Support for Year 13 S 78,829.12
Technical Support for Year 14 S 81,194.00
Technical Support for Year 15 S 83,629.82
Bundled Technical Support for Years 2-15 S 895,186.85

Table B.13.B - SOFTWARE SUPPORT AND UPGRADES

Software Support and Upgrades for Year 2

List the price for post-warranty SOFTWARE SUPPORT AND UPGRADES for Years 2 - 15 may
be purchased in conjunction with the Base Proposal system.

Description Services Price

Software Support and Upgrades for Year 3

Software Support and Upgrades for Year 4

Software Support and Upgrades for Year 5

528,308.00

Software Support and Upgrades for Year 6

Software Support and Upgrades for Year 7

Software Support and Upgrades for Year 8

Software Support and Upgrades for Year 9

Software Support and Upgrades for Year 10

561,202.00

Software Support and Upgrades for Year 11

Software Support and Upgrades for Year 12

Software Support and Upgrades for Year 13

Software Support and Upgrades for Year 14

Software Support and Upgrades for Year 15

wnlwnluniunnnlnuninlnnnlnln

Bundled Software Support and Upgrades for Years 2-15

v

1,002,349.20

This area blank intentionally
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Exhibit B.1 - Detailed Pricing, Table B.10 - Optional Post-Warranty System Support

Table B.13.C - EXTENDED WARRANTY

List prices for all EXTENDED WARRANTY available after the full 1-year manufacturer's
warranty. The EXTENDED WARRANTY for Years 2 - 15 may be purchased in conjunction with
the Base Proposal system. NOTE: Extended Warranty does not include On Site respone or

WITH 13 ADDITIONAL Rx only BASE
STATIONS, 1 MORE AlS, 1 MORE

4 channel add at 4 simulcast sites

Preventative Maintenance as it us assumed that CCD will handle these responsibilities. CONSOLE (17 ch total)
Network Dispatch Infrastructure ?c:;::: Network Dispatch Infrastructure SJ::::

Description Services Price Monitoring Service Repair S:rvice Monitoring Service Repair Service
Extended Warranty for Year 2 S 266,179.87 $40,709 $18,245 $148,502 $76,467 $39,483 $17,891 $148,681 $72,932
Extended Warranty for Year 3 S 274,165.30 $41,930 $18,792 $152,957 $78,761 $40,668 $18,428 $153,141 $75,120
Extended Warranty for Year 4 S 282,389.66 $43,188 $19,356 $157,545 $81,123 $41,888 $18,981 $157,735 $77,374
Extended Warranty for Year 5 S 290,861.16 $44,484 $19,936 $162,272 $83,557 $43,144 $19,550 $162,467 $79,695
Extended Warranty for Year 6 S 299,587.18 $45,818 $20,535 $167,140 $86,064 $44,439 $20,136 $167,341 $82,086
Extended Warranty for Year 7 S 308,575.24 $47,193 $21,151 $172,154 $88,646 $45,772 $20,741 $172,362 $84,548
Extended Warranty for Year 8 S 317,832.06 $48,609 $21,785 $177,319 $91,305 $47,145 $21,363 $177,533 $87,085
Extended Warranty for Year 9 S 327,367.50 $50,067 $22,439 $182,638 $94,044 $48,559 $22,004 $182,859 $89,697
Extended Warranty for Year 10 S 337,188.62 $51,569 $23,112 $188,118 $96,866 $50,016 $22,664 $188,344 $92,388
Extended Warranty for Year 11 S 347,303.64 $53,116 $23,805 $193,761 $99,771 $51,517 $23,344 $193,995 $95,160
Extended Warranty for Year 12 S 357,722.98 $54,710 $24,519 $199,574 $102,765 $53,062 $24,044 $199,814 $98,015
Extended Warranty for Year 13 S 368,455.25 $56,351 $25,255 $205,561 $105,848 $54,654 $24,765 $205,809 $100,955
Extended Warranty for Year 14 S 379,508.26 $58,041 $26,012 $211,728 $109,023 $56,294 $25,508 $211,983 $103,984
Extended Warranty for Year 15 3 390,894.01 $59,783  $26,793  $218,080  $112,294 $57,983  $26,274  $218,343  $107,103
Bundled Extended Warranty for Years 2-15 S 4,184,188.27
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Exhibit B.1 - Detailed Pricing, Table B.10 - Optional Post-Warranty System Support

TABLE B.10 - OPTIONAL SYSTEM POST-WARRANTY SUPPORT

IMPORTANT NOTE: CCD expects the useful life of the system to be 15 years.

This Table is for OPTIONAL SYSTEM POST-WARRANTY SUPPORT that the CCD may or may
not choose to purchase in conjunction with the Base Proposal components. IT IS NOT
OPTIONAL FOR THE OFFEROR -- ALL PRICES MUST BE INCLUDED.

Table B.10.A - TECHNICAL SUPPORT SERVICE

in conjunction with the Base Proposal system.

Description
echnical Support for Year

List the price for post-warranty TECHNICAL SUPPORT for Years 2 - 15 that may be purchased

Services Price

947 .84
6, .3

Technical Support for Year 3 S 58,656.27
Technical Support for Year 4 S 60,415.96
Technical Support for Year 5 S 62,228.44
Technical Support for Year 6 S 64,095.29
Technical Support for Year 7 S 66,018.15
Technical Support for Year 8 S 67,998.69
Technical Support for Year 9 S 70,038.66
Technical Support for Year 10 S 72,139.81
Technical Support for Year 11 S 74,304.01
Technical Support for Year 12 S 76,533.13
Technical Support for Year 13 S 78,829.12
Technical Support for Year 14 S 81,194.00
Technical Support for Year 15 S 83,629.82
Bundled Technical Support for Years 2-15 S 895,186.85

Table B.13.B - SOFTWARE SUPPORT AND UPGRADES

Software Support and Upgrades for Year 2

List the price for post-warranty SOFTWARE SUPPORT AND UPGRADES for Years 2 - 15 may
be purchased in conjunction with the Base Proposal system.

Description Services Price

Software Support and Upgrades for Year 3

Software Support and Upgrades for Year 4

Software Support and Upgrades for Year 5

528,308.00

Software Support and Upgrades for Year 6

Software Support and Upgrades for Year 7

Software Support and Upgrades for Year 8

Software Support and Upgrades for Year 9

Software Support and Upgrades for Year 10

561,202.00

Software Support and Upgrades for Year 11

Software Support and Upgrades for Year 12

Software Support and Upgrades for Year 13

Software Support and Upgrades for Year 14

Software Support and Upgrades for Year 15

wnlwnluniunnnlnuninlnnnlnln

Bundled Software Support and Upgrades for Years 2-15

v

1,002,349.20

This area blank intentionally
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Exhibit B.1 - Detailed Pricing, Table B.10 - Optional Post-Warranty System Support

Table B.13.C - EXTENDED WARRANTY THIS OPTION USED IN SUMMARY TOOL

List prices for all EXTENDED WARRANTY available after the full 1-year manufacturer's
warranty. The EXTENDED WARRANTY for Years 2 - 15 may be purchased in conjunction with |WITH 17 ADDITIONAL Rx only BASE STATIONS, 4 ch
the Base Proposal system. NOTE: Extended Warranty does not include On Site respone or  |add at 4 simulcast sites, 1 MORE AIS, and 11 MORE|
Preventative Maintenance as it us assumed that CCD will handle these responsibilities. CONSOLES

Network Dispatch Infrastructure Security

Description Services Price Monitoring Service Repair Update Service

Extended Warranty for Year 2 S 266,179.87 | S 40,709.06 $ 18,244.64 S 175,622.00 $ 88,247.00
Extended Warranty for Year 3 S 274,165.30 | S 41,930.34 $ 18,791.98 S 180,890.66 $ 90,894.41
Extended Warranty for Year 4 S 282,389.66 | S 43,188.25 $ 19,355.74 S 186,317.38 S 93,621.24
Extended Warranty for Year 5 S 290,861.16 | S 44,483.89 $ 19,936.42 S 191,906.90 $ 96,429.88
Extended Warranty for Year 6 S 299,587.18 | S 45,818.41 $ 20,534.51 S 197,664.11 $ 99,322.78
Extended Warranty for Year 7 S 308,575.24 | S 47,192.96 $ 21,150.54 S 203,594.03 $ 102,302.46
Extended Warranty for Year 8 S 317,832.06 | S 48,608.75 $ 21,785.06 S 209,701.85 $ 105,371.53
Extended Warranty for Year 9 S 327,367.50 | S 50,067.01 $ 22,438.61 S 215,992.91 $ 108,532.68
Extended Warranty for Year 10 S 337,188.62 | S 51,569.02 $ 23,111.77 S 222,472.70 $ 111,788.66
Extended Warranty for Year 11 S 347,303.64 | S 53,116.10 $ 23,805.12 S 229,146.88 $ 115,142.32
Extended Warranty for Year 12 S 357,722.98 | S 54,709.58 $ 24,519.28 S 236,021.28 $ 118,596.59
Extended Warranty for Year 13 S 368,455.25 | S 56,350.87 $ 25,254.85 S 243,101.92 $ 122,154.49
Extended Warranty for Year 14 S 379,508.26 | S 58,041.39 $ 26,012.50 S 250,394.98 $ 125,819.12
Extended Warranty for Year 15 S 390,894.01 | $ 59,782.63 $ 26,792.87 S 257,906.83 $ 129,593.69
Bundled Extended Warranty for Years 2-15 S 4,184,188.27
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Exhibit B.1 - Detailed Pricing, Table B.11 - New Subscribers

TABLE B.11 - NEW SUBSCRIBER RADIOS

This Table is for subscriber radio equipment and services that may be procured by the City as part of the contract
and/or future purchase(s). IT IS NOT OPTIONAL FOR THE OFFEROR -- ALL PRICES MUST BE INCLUDED.

High Tier Portable High Tier Fire Service Portable
(Configured to Meet Section 3.11.3.2.A) (Configured to Meet Sections 3.11.3.2.A & B)
List Price % Discount Sales Price List Price % Discount Sales Price
Table B.11.A - Costs & Discounts for Subscriber Base Models
*CCD Package pricing reflective of radio trade-in and volume incentives- MSI replacement of CCD full inventory of
current susbcriber equipment per Appendix E, over life of contract term.
All Hardware and Software Required to Meet the Following RFP Sections:
- Section 3.1.2 (including AES with multiple keys) except options listed in Table B.11.B
- Section 3.11.2 except sections 3.11.2.J and 3.11.2.K
- Section 3.11.3 (for portables)
- Section 3.11.4 (for mobiles) S 2,921.10 N/A S 2,921.10 S 3,201.60 N/A S 3,201.60
Trade-In Price-Deduction for Existing CCD Radio of Any Manufacturer (If available, please state as a negative number
to confirm cost savings) S (500.00) S (500.00)
|Table B.11.B - Costs & Discounts to Add Optional Features to Each Radio
Add: Link Layer Authentication S 100.00 35% S 65.00 $ 100.00 35% S 65.00
Add: Geo-Location / GPS Included Included
Add: Short Messaging Included Included
Add: Over-The-Air-Rekeying S 740.00 35% $ 481.00 $ 740.00 35% $ 481.00
Add: Over-The-Air-Reprogramming S 100.00 35% $ 65.00 $ 100.00 35% $ 65.00
Add: Multi-Band Capability - Add UHF N/A
Add: Multi-Band Capability - Add VHF N/A
Add: Bluetooth Included Included
Add: WiFI S 300.00 35% $ 195.00 $ 300.00 35% $ 195.00
Add: 4G/LTE N/A
Add: Subscriber Codeplug Management (per 3.11.2.J and 3.11.2.K) S - N/A S - S - N/A S -
Add: Additional Feature (Add Description)
Add: Additional Feature (Add Description)
Add: Additional Feature (Add Description)
|Table B.11.C - Costs & Discounts to Add Accessories to Each Radio
Add to Portables: High Capacity Battery S 162.00 30% $ 113.40 $ 179.00 30% S 125.30
Add to Portables: Single-Unit Charger S 150.00 30% S 105.00 $ 150.00 30% S 105.00
Add to Portables: Multi-Unit Charger (6 radios min) S 1,250.00 30% S 875.00 $ 1,250.00 30% $ 875.00
Add to Portables: Basic Accessory Package (excluding radio base model) S 419.00 30% $ 29330 $ 879.00 30% $ 615.30
Add to Portables: Shoulder Mic Accessory Package (excluding radio base model) S 107.00 30% S 74.90

Add to Portables: Fire Service Speaker Mic Package (excluding radio base model) S 550.00 30% $ 385.00
Add: Additional Accessory (Add Description)

Add: Additional Accessory (Add Description)

Add: Additional Accessory (Add Description)

|Table B.11.D - Programming Equipment

12 Sets of Programming Equipment (excluding programming computers) S 900.00 35% $ 585.00 $ 900.00 35% $ 585.00
|Table B.11.E - Costs & Discounts for Radio Implementation Services
Service: Program Portable with Approved Codeplug S 73.00 35% $ 4745 $ 73.00 35% $ 47.45

Service: Program Mobile with Approved Codeplug

Service: Develop Mobile Codeplug per Templates & Fleetmap

Service: Install Dash Mount Mobile Radio to Police /Passenger Vehicle (Include Removal of Existing Radio)
Service: Install Remote Mount Mobile Radio to Police /Passenger Vehicle (Include Removal of Existing Radio)
Service: Install Dash Mount Mobile Radio to Fire/EMS Vehicle (Include Removal of Existing Radio)

Service: Install Remote Mount Mobile Radio to Fire/EMS Vehicle (Include Removal of Existing Radio)
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Exhibit B.1 - Detailed Pricing, Table B.11 - New Subscribers

TABLE B.11 - NEW SUBSCRIBER RADIOS

This Table is for subscriber radio equipment and services that may be procured by the City as part of the contract
and/or future purchase(s). IT IS NOT OPTIONAL FOR THE OFFEROR -- ALL PRICES MUST BE INCLUDED.

High Tier Portable High Tier Fire Service Portable
(Configured to Meet Section 3.11.3.2.A) (Configured to Meet Sections 3.11.3.2.A & B)
List Price % Discount Sales Price List Price % Discount Sales Price

Service: Additional Service (Add Description)
Service: Additional Service (Add Description)
Service: Additional Service (Add Description)

*CCD Subscriber Package pricing listed within this table is reflective of volume incentives- MSI replacement of CCD full inventory of current susbcriber equipment per Appendix E, over life of contract term.
**Subscriber Technology Credit- Applicable toward Optional Radio Features listed under Table B.11.B, Incentive offered with:

2500+ subscriber radios + bundled software and support package included with system contract = Subscriber Technology Credit valued at$500,000

4500+ subscriber radios + bundled software and support package included with system contract = Subscriber Technology Credit valued at$850,000
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Exhibit B.1 - Detailed Pricing, Table B.11 - New Subscribers

TABLE B.11 - NEW SUBSCRIBER RADIOS

This Table is for subscriber radio equipment and services that may be procured by the City as part of the contract
and/or future purchase(s). IT IS NOT OPTIONAL FOR THE OFFEROR -- ALL PRICES MUST BE INCLUDED.

Mid-Tier Portable Low-Tier Portable
(Configured to Meet Section 3.11.3.3) (Configured to Meet Section 3.11.3.4)
List Price % Discount Sales Price List Price % Discount Sales Price

Table B.11.A - Costs & Discounts for Subscriber Base Models

*CCD Package pricing reflective of radio trade-in and volume incentives- MSI replacement of CCD full inventory of

current susbcriber equipment per Appendix E, over life of contract term.

All Hardware and Software Required to Meet the Following RFP Sections:

- Section 3.1.2 (including AES with multiple keys) except options listed in Table B.11.B

- Section 3.11.2 except sections 3.11.2.J and 3.11.2.K

- Section 3.11.3 (for portables)

- Section 3.11.4 (for mobiles) S 2,775.24 N/A S 2,775.24 S 2,291.42 N/A S 2,291.42
Trade-In Price-Deduction for Existing CCD Radio of Any Manufacturer (If available, please state as a negative number

to confirm cost savings) S (500.00) S (500.00)
|Table B.11.B - Costs & Discounts to Add Optional Features to Each Radio

Add: Link Layer Authentication S 100.00 35% S 65.00 $ 100.00 35% S 65.00
Add: Geo-Location / GPS Included Included

Add: Short Messaging Included Included

Add: Over-The-Air-Rekeying S 740.00 35% $ 481.00 $ 740.00 35% $ 481.00
Add: Over-The-Air-Reprogramming S 100.00 35% $ 65.00 $ 100.00 35% $ 65.00
Add: Multi-Band Capability - Add UHF

Add: Multi-Band Capability - Add VHF

Add: Bluetooth Included

Add: WiFI S 300.00 35% $ 195.00

Add: 4G/LTE

Add: Subscriber Codeplug Management (per 3.11.2.J and 3.11.2.K) S - N/A S - S - N/A S -
Add: Additional Feature (Add Description)

Add: Additional Feature (Add Description)

Add: Additional Feature (Add Description)

|Table B.11.C - Costs & Discounts to Add Accessories to Each Radio

Add to Portables: High Capacity Battery

Add to Portables: Single-Unit Charger

Add to Portables: Multi-Unit Charger (6 radios min)

Add to Portables: Basic Accessory Package (excluding radio base model)

Add to Portables: Shoulder Mic Accessory Package (excluding radio base model)
Add to Portables: Fire Service Speaker Mic Package (excluding radio base model)
Add: Additional Accessory (Add Description)

Add: Additional Accessory (Add Description)

Add: Additional Accessory (Add Description)

|Table B.11.D - Programming Equipment

12 Sets of Programming Equipment (excluding programming computers) S 900.00 35% $ 585.00 $ 900.00 35% $ 585.00
|Table B.11.E - Costs & Discounts for Radio Implementation Services

Service: Program Portable with Approved Codeplug S 73.00 35% $ 4745 $ 73.00 35% $ 47.45
Service: Program Mobile with Approved Codeplug

Service: Develop Mobile Codeplug per Templates & Fleetmap

Service: Install Dash Mount Mobile Radio to Police /Passenger Vehicle (Include Removal of Existing Radio)

Service: Install Remote Mount Mobile Radio to Police /Passenger Vehicle (Include Removal of Existing Radio)

Service: Install Dash Mount Mobile Radio to Fire/EMS Vehicle (Include Removal of Existing Radio)

Service: Install Remote Mount Mobile Radio to Fire/EMS Vehicle (Include Removal of Existing Radio)

a

113.40
48.30
346.50
293.30
74.90

162.00 30%
150.00 30%
1,250.00 30%
419.00 30%
107.00 30%

113.40
105.00
875.00
293.30

74.90

162.00 30%

69.00 30%
495.00 30%
419.00 30%
107.00 30%

LV RV Y
LV RV Y
LRV RV SR Y
LRV RV Y
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Exhibit B.1 - Detailed Pricing, Table B.11 - New Subscribers

TABLE B.11 - NEW SUBSCRIBER RADIOS

This Table is for subscriber radio equipment and services that may be procured by the City as part of the contract
and/or future purchase(s). IT IS NOT OPTIONAL FOR THE OFFEROR -- ALL PRICES MUST BE INCLUDED.

Mid-Tier Portable Low-Tier Portable
(Configured to Meet Section 3.11.3.3) (Configured to Meet Section 3.11.3.4)
List Price % Discount Sales Price List Price % Discount Sales Price

Service: Additional Service (Add Description)
Service: Additional Service (Add Description)
Service: Additional Service (Add Description)

*CCD Subscriber Package pricing listed within this table is reflective of volume incentives- MSI replacement of CCC
**Subscriber Technology Credit- Applicable toward Optional Radio Features listed under Table B.11.B, Incentive o
2500+ subscriber radios + bundled software and support package included with system contract = Subscriber
4500+ subscriber radios + bundled software and support package included with system contract = Subscriber
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Exhibit B.1 - Detailed Pricing, Table B.11 - New Subscribers

TABLE B.11 - NEW SUBSCRIBER RADIOS

This Table is for subscriber radio equipment and services that may be procured by the City as part of the contract
and/or future purchase(s). IT IS NOT OPTIONAL FOR THE OFFEROR -- ALL PRICES MUST BE INCLUDED.

High-Tier Mobile Mid-Tier Mobile
(Configured to Meet Section 3.11.4.2) (Configured to Meet Sections 3.11.4.3.A-C)
List Price % Discount Sales Price List Price % Discount Sales Price

Table B.11.A - Costs & Discounts for Subscriber Base Models
*CCD Package pricing reflective of radio trade-in and volume incentives- MSI replacement of CCD full inventory of
current susbcriber equipment per Appendix E, over life of contract term.
All Hardware and Software Required to Meet the Following RFP Sections:
- Section 3.1.2 (including AES with multiple keys) except options listed in Table B.11.B
- Section 3.11.2 except sections 3.11.2.J and 3.11.2.K
- Section 3.11.3 (for portables)
- Section 3.11.4 (for mobiles) S 2,979.92 N/A S 2,979.92 S 2,899.50 N/A S 2,899.50
Trade-In Price-Deduction for Existing CCD Radio of Any Manufacturer (If available, please state as a negative number
to confirm cost savings) S (500.00) S (500.00)
|Table B.11.B - Costs & Discounts to Add Optional Features to Each Radio

Add: Link Layer Authentication S 100.00 35% S 65.00 $ 100.00 35% S 65.00
Add: Geo-Location / GPS

Add: Short Messaging

Add: Over-The-Air-Rekeying S 740.00 35% $ 481.00 $ 740.00 35% $ 481.00
Add: Over-The-Air-Reprogramming S 100.00 35% $ 65.00 $ 100.00 35% $ 65.00
Add: Multi-Band Capability - Add UHF

Add: Multi-Band Capability - Add VHF

Add: Bluetooth

Add: WiFI

Add: 4G/LTE

Add: Subscriber Codeplug Management (per 3.11.2.J and 3.11.2.K) S - N/A S - S - N/A S -
Add: Additional Feature (Add Description)

Add: Additional Feature (Add Description)

Add: Additional Feature (Add Description)
|Table B.11.C - Costs & Discounts to Add Accessories to Each Radio

Add to Portables: High Capacity Battery

Add to Portables: Single-Unit Charger

Add to Portables: Multi-Unit Charger (6 radios min)

Add to Portables: Basic Accessory Package (excluding radio base model)

Add to Portables: Shoulder Mic Accessory Package (excluding radio base model)

Add to Portables: Fire Service Speaker Mic Package (excluding radio base model)

Add: Additional Accessory (Add Description)

Add: Additional Accessory (Add Description)

Add: Additional Accessory (Add Description)
|Table B.11.D - Programming Equipment

12 Sets of Programming Equipment (excluding programming computers) S 900.00 35% $ 585.00 $ 900.00 35% $ 585.00
|Table B.11.E - Costs & Discounts for Radio Implementation Services
Service: Program Portable with Approved Codeplug

a

Service: Program Mobile with Approved Codeplug S 73.00 35% $ 4745 S 73.00 35% $ 47.45
Service: Develop Mobile Codeplug per Templates & Fleetmap Included N/A Included Included N/A Included

Service: Install Dash Mount Mobile Radio to Police /Passenger Vehicle (Include Removal of Existing Radio) S 318.00 35% S 206.70 S 318.00 35% $ 206.70
Service: Install Remote Mount Mobile Radio to Police /Passenger Vehicle (Include Removal of Existing Radio) S 312.00 35% S 202.80 $ 312.00 35% $ 202.80
Service: Install Dash Mount Mobile Radio to Fire/EMS Vehicle (Include Removal of Existing Radio) S 318.00 35% S 206.70 S 318.00 35% $ 206.70
Service: Install Remote Mount Mobile Radio to Fire/EMS Vehicle (Include Removal of Existing Radio) S 312.00 35% S 202.80 $ 312.00 35% $ 202.80
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Exhibit B.1 - Detailed Pricing, Table B.11 - New Subscribers

TABLE B.11 - NEW SUBSCRIBER RADIOS

This Table is for subscriber radio equipment and services that may be procured by the City as part of the contract
and/or future purchase(s). IT IS NOT OPTIONAL FOR THE OFFEROR -- ALL PRICES MUST BE INCLUDED.

High-Tier Mobile Mid-Tier Mobile
(Configured to Meet Section 3.11.4.2) (Configured to Meet Sections 3.11.4.3.A-C)
List Price % Discount Sales Price List Price % Discount Sales Price

Service: Additional Service (Add Description)
Service: Additional Service (Add Description)
Service: Additional Service (Add Description)

*CCD Subscriber Package pricing listed within this table is reflective of volume incentives- MSI replacement of CCL
**Subscriber Technology Credit- Applicable toward Optional Radio Features listed under Table B.11.B, Incentive o
2500+ subscriber radios + bundled software and support package included with system contract = Subscriber
4500+ subscriber radios + bundled software and support package included with system contract = Subscriber
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Exhibit B.1 - Detailed Pricing, Table B.11 - New Subscribers

TABLE B.11 - NEW SUBSCRIBER RADIOS

This Table is for subscriber radio equipment and services that may be procured by the City as part of the contract
and/or future purchase(s). IT IS NOT OPTIONAL FOR THE OFFEROR -- ALL PRICES MUST BE INCLUDED.

Mid-Tier Motorcycle Mobile Mid-Tier Fire Service Mobile
(Configured to Meet Sections 3.11.4.3.A-D) (Configured to Meet Sections 3.11.4.3.A-C & E)
List Price % Discount Sales Price List Price % Discount Sales Price

Table B.11.A - Costs & Discounts for Subscriber Base Models
*CCD Package pricing reflective of radio trade-in and volume incentives- MSI replacement of CCD full inventory of
current susbcriber equipment per Appendix E, over life of contract term.
All Hardware and Software Required to Meet the Following RFP Sections:
- Section 3.1.2 (including AES with multiple keys) except options listed in Table B.11.B
- Section 3.11.2 except sections 3.11.2.J and 3.11.2.K
- Section 3.11.3 (for portables)
- Section 3.11.4 (for mobiles) S 3,184.60 N/A S 3,184.60 S 2,915.32 N/A S 2,915.32
Trade-In Price-Deduction for Existing CCD Radio of Any Manufacturer (If available, please state as a negative number
to confirm cost savings) S (500.00) S (500.00)
|Table B.11.B - Costs & Discounts to Add Optional Features to Each Radio

Add: Link Layer Authentication S 100.00 35% S 65.00 $ 100.00 35% S 65.00
Add: Geo-Location / GPS

Add: Short Messaging

Add: Over-The-Air-Rekeying S 740.00 35% $ 481.00 $ 740.00 35% $ 481.00
Add: Over-The-Air-Reprogramming S 100.00 35% $ 65.00 $ 100.00 35% $ 65.00
Add: Multi-Band Capability - Add UHF

Add: Multi-Band Capability - Add VHF

Add: Bluetooth

Add: WiFI

Add: 4G/LTE

Add: Subscriber Codeplug Management (per 3.11.2.J and 3.11.2.K) S - N/A S - S - N/A S -
Add: Additional Feature (Add Description)

Add: Additional Feature (Add Description)

Add: Additional Feature (Add Description)
|Table B.11.C - Costs & Discounts to Add Accessories to Each Radio

Add to Portables: High Capacity Battery

Add to Portables: Single-Unit Charger

Add to Portables: Multi-Unit Charger (6 radios min)

Add to Portables: Basic Accessory Package (excluding radio base model)

Add to Portables: Shoulder Mic Accessory Package (excluding radio base model)

Add to Portables: Fire Service Speaker Mic Package (excluding radio base model)

Add: Additional Accessory (Add Description)

Add: Additional Accessory (Add Description)

Add: Additional Accessory (Add Description)
|Table B.11.D - Programming Equipment

12 Sets of Programming Equipment (excluding programming computers) S 900.00 35% $ 585.00 $ 900.00 35% $ 585.00
|Table B.11.E - Costs & Discounts for Radio Implementation Services
Service: Program Portable with Approved Codeplug

a

Service: Program Mobile with Approved Codeplug S 73.00 35% $ 4745 S 73.00 35% $ 47.45
Service: Develop Mobile Codeplug per Templates & Fleetmap Included N/A Included Included N/A Included
Service: Install Dash Mount Mobile Radio to Police /Passenger Vehicle (Include Removal of Existing Radio)

Service: Install Remote Mount Mobile Radio to Police /Passenger Vehicle (Include Removal of Existing Radio) S 312.00 35% S 202.80

Service: Install Dash Mount Mobile Radio to Fire/EMS Vehicle (Include Removal of Existing Radio) S 318.00 35% $ 206.70
Service: Install Remote Mount Mobile Radio to Fire/EMS Vehicle (Include Removal of Existing Radio) S 312.00 35% $ 202.80
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Exhibit B.1 - Detailed Pricing, Table B.11 - New Subscribers

TABLE B.11 - NEW SUBSCRIBER RADIOS

This Table is for subscriber radio equipment and services that may be procured by the City as part of the contract
and/or future purchase(s). IT IS NOT OPTIONAL FOR THE OFFEROR -- ALL PRICES MUST BE INCLUDED.

Mid-Tier Motorcycle Mobile Mid-Tier Fire Service Mobile
(Configured to Meet Sections 3.11.4.3.A-D) (Configured to Meet Sections 3.11.4.3.A-C & E)
List Price % Discount Sales Price List Price % Discount Sales Price

Service: Additional Service (Add Description)
Service: Additional Service (Add Description)
Service: Additional Service (Add Description)

*CCD Subscriber Package pricing listed within this table is reflective of volume incentives- MSI replacement of CCL
**Subscriber Technology Credit- Applicable toward Optional Radio Features listed under Table B.11.B, Incentive o
2500+ subscriber radios + bundled software and support package included with system contract = Subscriber
4500+ subscriber radios + bundled software and support package included with system contract = Subscriber
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Exhibit B.1 - Detailed Pricing, Table B.11 - New Subscribers

TABLE B.11 - NEW SUBSCRIBER RADIOS

This Table is for subscriber radio equipment and services that may be procured by the City as part of the contract
and/or future purchase(s). IT IS NOT OPTIONAL FOR THE OFFEROR -- ALL PRICES MUST BE INCLUDED.

Low-Tier Mobile Control Station Mobile
(Configured to Meet Section 3.11.4.5) (Configured to Meet Section 3.11.4.4.A.1)
List Price % Discount Sales Price List Price % Discount Sales Price

Table B.11.A - Costs & Discounts for Subscriber Base Models
*CCD Package pricing reflective of radio trade-in and volume incentives- MSI replacement of CCD full inventory of
current susbcriber equipment per Appendix E, over life of contract term.
All Hardware and Software Required to Meet the Following RFP Sections:
- Section 3.1.2 (including AES with multiple keys) except options listed in Table B.11.B
- Section 3.11.2 except sections 3.11.2.J and 3.11.2.K
- Section 3.11.3 (for portables)
- Section 3.11.4 (for mobiles) S 2,446.46 N/A S 2,446.46 S 2,845.50 N/A S 2,845.50
Trade-In Price-Deduction for Existing CCD Radio of Any Manufacturer (If available, please state as a negative number
to confirm cost savings) S (500.00)
|Table B.11.B - Costs & Discounts to Add Optional Features to Each Radio

Add: Link Layer Authentication S 100.00 35% S 65.00 $ 100.00 35% S 65.00
Add: Geo-Location / GPS

Add: Short Messaging

Add: Over-The-Air-Rekeying S 740.00 35% $ 481.00 $ 740.00 35% $ 481.00
Add: Over-The-Air-Reprogramming S 100.00 35% $ 65.00 $ 100.00 35% $ 65.00
Add: Multi-Band Capability - Add UHF

Add: Multi-Band Capability - Add VHF

Add: Bluetooth

Add: WiFI

Add: 4G/LTE

Add: Subscriber Codeplug Management (per 3.11.2.J and 3.11.2.K) S - N/A S - S - N/A S -
Add: Additional Feature (Add Description)

Add: Additional Feature (Add Description)

Add: Additional Feature (Add Description)
|Table B.11.C - Costs & Discounts to Add Accessories to Each Radio

Add to Portables: High Capacity Battery

Add to Portables: Single-Unit Charger

Add to Portables: Multi-Unit Charger (6 radios min)

Add to Portables: Basic Accessory Package (excluding radio base model)

Add to Portables: Shoulder Mic Accessory Package (excluding radio base model)

Add to Portables: Fire Service Speaker Mic Package (excluding radio base model)

Add: Additional Accessory (Add Description)

Add: Additional Accessory (Add Description)

Add: Additional Accessory (Add Description)
|Table B.11.D - Programming Equipment

12 Sets of Programming Equipment (excluding programming computers) S 900.00 35% $ 585.00 $ 900.00 35% $ 585.00
|Table B.11.E - Costs & Discounts for Radio Implementation Services
Service: Program Portable with Approved Codeplug

a

Service: Program Mobile with Approved Codeplug S 73.00 35% $ 4745 S 73.00 35% $ 47.45
Service: Develop Mobile Codeplug per Templates & Fleetmap Included N/A Included Included N/A Included
Service: Install Dash Mount Mobile Radio to Police /Passenger Vehicle (Include Removal of Existing Radio) S 318.00 35% $ 206.70

Service: Install Remote Mount Mobile Radio to Police /Passenger Vehicle (Include Removal of Existing Radio) S 312.00 35% S 202.80

Service: Install Dash Mount Mobile Radio to Fire/EMS Vehicle (Include Removal of Existing Radio) S 318.00 35% $ 206.70

Service: Install Remote Mount Mobile Radio to Fire/EMS Vehicle (Include Removal of Existing Radio) S 312.00 35% S 202.80
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Exhibit B.1 - Detailed Pricing, Table B.11 - New Subscribers

TABLE B.11 - NEW SUBSCRIBER RADIOS

This Table is for subscriber radio equipment and services that may be procured by the City as part of the contract
and/or future purchase(s). IT IS NOT OPTIONAL FOR THE OFFEROR -- ALL PRICES MUST BE INCLUDED.

Low-Tier Mobile Control Station Mobile
(Configured to Meet Section 3.11.4.5) (Configured to Meet Section 3.11.4.4.A.1)
List Price % Discount Sales Price List Price % Discount Sales Price

Service: Additional Service (Add Description)
Service: Additional Service (Add Description)
Service: Additional Service (Add Description)

*CCD Subscriber Package pricing listed within this table is reflective of volume incentives- MSI replacement of CCL
**Subscriber Technology Credit- Applicable toward Optional Radio Features listed under Table B.11.B, Incentive o
2500+ subscriber radios + bundled software and support package included with system contract = Subscriber
4500+ subscriber radios + bundled software and support package included with system contract = Subscriber
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Exhibit B.1 - Detailed Pricing, Table B.11 - New Subscribers

TABLE B.11 - NEW SUBSCRIBER RADIOS

This Table is for subscriber radio equipment and services that may be procured by the City as part of the contract
and/or future purchase(s). IT IS NOT OPTIONAL FOR THE OFFEROR -- ALL PRICES MUST BE INCLUDED.

Consolette
(Configured to Meet Section 3.11.4.4.A.2) Vehicle Repeater
List Price % Discount Sales Price % Discount Sales Price

Table B.11.A - Costs & Discounts for Subscriber Base Models

*CCD Package pricing reflective of radio trade-in and volume incentives- MSI replacement of CCD full inventory of
current susbcriber equipment per Appendix E, over life of contract term.
All Hardware and Software Required to Meet the Following RFP Sections:
- Section 3.1.2 (including AES with multiple keys) except options listed in Table B.11.B
- Section 3.11.2 except sections 3.11.2.J and 3.11.2.K
- Section 3.11.3 (for portables)
- Section 3.11.4 (for mobiles) S 3,784.50 N/A S 3,784.50 S 9,017.25 N/A S 9,017.25
Trade-In Price-Deduction for Existing CCD Radio of Any Manufacturer (If available, please state as a negative number
to confirm cost savings)
|Table B.11.B - Costs & Discounts to Add Optional Features to Each Radio

Add: Link Layer Authentication S 100.00 35% S 65.00 $ 100.00 35% S 65.00
Add: Geo-Location / GPS

Add: Short Messaging

Add: Over-The-Air-Rekeying S 740.00 35% $ 481.00 $ 740.00 35% $ 481.00
Add: Over-The-Air-Reprogramming S 100.00 35% $ 65.00 $ 100.00 35% $ 65.00
Add: Multi-Band Capability - Add UHF

Add: Multi-Band Capability - Add VHF

Add: Bluetooth

Add: WiFI

Add: 4G/LTE

Add: Subscriber Codeplug Management (per 3.11.2.J and 3.11.2.K) S - N/A S - S - N/A S -
Add: Additional Feature (Add Description)

Add: Additional Feature (Add Description)

Add: Additional Feature (Add Description)

|Table B.11.C - Costs & Discounts to Add Accessories to Each Radio

Add to Portables: High Capacity Battery

Add to Portables: Single-Unit Charger

Add to Portables: Multi-Unit Charger (6 radios min)

Add to Portables: Basic Accessory Package (excluding radio base model)

Add to Portables: Shoulder Mic Accessory Package (excluding radio base model)

Add to Portables: Fire Service Speaker Mic Package (excluding radio base model)

Add: Additional Accessory (Add Description)

Add: Additional Accessory (Add Description)

Add: Additional Accessory (Add Description)

|Table B.11.D - Programming Equipment

12 Sets of Programming Equipment (excluding programming computers) S 900.00 35% $ 585.00 $ 900.00 35% $ 585.00
|Table B.11.E - Costs & Discounts for Radio Implementation Services
Service: Program Portable with Approved Codeplug
Service: Program Mobile with Approved Codeplug S 73.00 35% $ 4745 S 73.00 35% $ 47.45
Service: Develop Mobile Codeplug per Templates & Fleetmap Included N/A Included Included N/A Included
Service: Install Dash Mount Mobile Radio to Police /Passenger Vehicle (Include Removal of Existing Radio)
Service: Install Remote Mount Mobile Radio to Police /Passenger Vehicle (Include Removal of Existing Radio)
Service: Install Dash Mount Mobile Radio to Fire/EMS Vehicle (Include Removal of Existing Radio)
Service: Install Remote Mount Mobile Radio to Fire/EMS Vehicle (Include Removal of Existing Radio)

a
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Exhibit B.1 - Detailed Pricing, Table B.11 - New Subscribers

TABLE B.11 - NEW SUBSCRIBER RADIOS

This Table is for subscriber radio equipment and services that may be procured by the City as part of the contract
and/or future purchase(s). IT IS NOT OPTIONAL FOR THE OFFEROR -- ALL PRICES MUST BE INCLUDED.

Service: Additional Service (Add Description)
Service: Additional Service (Add Description)
Service: Additional Service (Add Description)

*CCD Subscriber Package pricing listed within this table is reflective of volume incentives- MSI replacement of CCL
**Subscriber Technology Credit- Applicable toward Optional Radio Features listed under Table B.11.B, Incentive o
2500+ subscriber radios + bundled software and support package included with system contract = Subscriber

4500+ subscriber radios + bundled software and support package included with system contract = Subscriber
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Exhibit B.1 - Detailed Pricing, Table B.11 - New Subscribers

TABLE B.11 - NEW SUBSCRIBER RADIOS

This Table is for subscriber radio equipment and services that may be procured by the City as part of the contract
and/or future purchase(s). IT IS NOT OPTIONAL FOR THE OFFEROR -- ALL PRICES MUST BE INCLUDED.

Ultra High Tier Portable Ultra High Tier Mobile
(Configured to Meet Section 3.11.3.2.A) (Configured to Meet Section 3.11.4.2)
List Price % Discount Sales Price List Price % Discount Sales Price

Table B.11.A - Costs & Discounts for Subscriber Base Models

*CCD Package pricing reflective of radio trade-in and volume incentives- MSI replacement of CCD full inventory of

current susbcriber equipment per Appendix E, over life of contract term.

All Hardware and Software Required to Meet the Following RFP Sections:

- Section 3.1.2 (including AES with multiple keys) except options listed in Table B.11.B

- Section 3.11.2 except sections 3.11.2.J and 3.11.2.K

- Section 3.11.3 (for portables)

- Section 3.11.4 (for mobiles) S 3,722.48 N/A S 3,72248 S 3,663.00 N/A S 3,663.00
Trade-In Price-Deduction for Existing CCD Radio of Any Manufacturer (If available, please state as a negative number

to confirm cost savings) S (500.00) -500
|Table B.11.B - Costs & Discounts to Add Optional Features to Each Radio

Add: Link Layer Authentication S 100.00 35% S 65.00 $ 100.00 35% 65
Add: Geo-Location / GPS Included Included

Add: Short Messaging Included Included

Add: Over-The-Air-Rekeying S 740.00 35% $ 481.00 $ 740.00 35% 481
Add: Over-The-Air-Reprogramming S 100.00 35% $ 65.00 $ 100.00 35% 65
Add: Multi-Band Capability - Add UHF S 800.00 35% $ 520.00 $ 800.00 35% 520
Add: Multi-Band Capability - Add VHF S 800.00 35% $ 520.00 $ 800.00 35% 520
Add: Bluetooth Included Included

Add: WiFI S 300.00 35% $ 195.00 $ 300.00 35% 195
Add: 4G/LTE

Add: Subscriber Codeplug Management (per 3.11.2.J and 3.11.2.K) S - N/A S - S - N/A 0
Add: Additional Feature (Add Description)

Add: Additional Feature (Add Description)

Add: Additional Feature (Add Description)

|Table B.11.C - Costs & Discounts to Add Accessories to Each Radio

Add to Portables: High Capacity Battery S 162.00 30% $ 113.40

Add to Portables: Single-Unit Charger S 150.00 30% $ 105.00

Add to Portables: Multi-Unit Charger (6 radios min) S 1,250.00 30% S 875.00

Add to Portables: Basic Accessory Package (excluding radio base model) S 419.00 30% $ 293.30

Add to Portables: Shoulder Mic Accessory Package (excluding radio base model) S 107.00 30% S 74.90

Add to Portables: Fire Service Speaker Mic Package (excluding radio base model)

Add: Additional Accessory (Add Description)

Add: Additional Accessory (Add Description)

Add: Additional Accessory (Add Description)

|Table B.11.D - Programming Equipment

12 Sets of Programming Equipment (excluding programming computers) S 900.00 35% $ 585.00 $ 900.00 35% 585
|Table B.11.E - Costs & Discounts for Radio Implementation Services

Service: Program Portable with Approved Codeplug S 73.00 35% $ 47.45

Service: Program Mobile with Approved Codeplug S 73.00 35% 47.45
Service: Develop Mobile Codeplug per Templates & Fleetmap Included N/A Included
Service: Install Dash Mount Mobile Radio to Police /Passenger Vehicle (Include Removal of Existing Radio) S 318.00 35% 206.7
Service: Install Remote Mount Mobile Radio to Police /Passenger Vehicle (Include Removal of Existing Radio) S 312.00 35% 202.8

Service: Install Dash Mount Mobile Radio to Fire/EMS Vehicle (Include Removal of Existing Radio)
Service: Install Remote Mount Mobile Radio to Fire/EMS Vehicle (Include Removal of Existing Radio)

Appendix A-1 - Denver RFP Proposal Pricing Forms_ContractPhase_113017 (Formatted for Contact)Table B.11 - New Subscribers Exhibit Page Appendix A-1 - Denver RFP Proposal Pricing Forms_ContractPhase_113017 (Formatted for Contact) of Table B.11 - New Subscribers



Exhibit B.1 - Detailed Pricing, Table B.11 - New Subscribers

TABLE B.11 - NEW SUBSCRIBER RADIOS

This Table is for subscriber radio equipment and services that may be procured by the City as part of the contract
and/or future purchase(s). IT IS NOT OPTIONAL FOR THE OFFEROR -- ALL PRICES MUST BE INCLUDED.

Ultra High Tier Portable Ultra High Tier Mobile
(Configured to Meet Section 3.11.3.2.A) (Configured to Meet Section 3.11.4.2)
List Price % Discount Sales Price List Price % Discount Sales Price

Service: Additional Service (Add Description)
Service: Additional Service (Add Description)
Service: Additional Service (Add Description)

*CCD Subscriber Package pricing listed within this table is reflective of volume incentives- MSI replacement of CCL
**Subscriber Technology Credit- Applicable toward Optional Radio Features listed under Table B.11.B, Incentive o
2500+ subscriber radios + bundled software and support package included with system contract = Subscriber
4500+ subscriber radios + bundled software and support package included with system contract = Subscriber

Appendix A-1 - Denver RFP Proposal Pricing Forms_ContractPhase_113017 (Formatted for Contact)Table B.11 - New Subscribers Exhibit Page Appendix A-1 - Denver RFP Proposal Pricing Forms_ContractPhase_113017 (Formatted for Contact) of Table B.11 - New Subscribers



Exhibit B.1 - Detailed Pricing, Table B.11 - New Subscribers

TABLE B.11 - NEW SUBSCRIBER RADIOS

This Table is for subscriber radio equipment and services that may be procured by the City as part of the contract
and/or future purchase(s). IT IS NOT OPTIONAL FOR THE OFFEROR -- ALL PRICES MUST BE INCLUDED.

Low Cost Alternative Low Tier Portable Low Cost Alternative Low Tier Mobile
(No AES Encryption Available) (No AES Encryption Available)
% Discount Sales Price % Discount Sales Price
Table B.11.A - Costs & Discounts for Subscriber Base Models
*CCD Package pricing reflective of radio trade-in and volume incentives- MSI replacement of CCD full inventory of
current susbcriber equipment per Appendix E, over life of contract term.
All Hardware and Software Required to Meet the Following RFP Sections:
- Section 3.1.2 (including AES with multiple keys) except options listed in Table B.11.B
- Section 3.11.2 except sections 3.11.2.J and 3.11.2.K
- Section 3.11.3 (for portables)
- Section 3.11.4 (for mobiles) S 1,621.00 N/A S 1,621.00 $ 1,842.00 N/A S 1,842.00
Trade-In Price-Deduction for Existing CCD Radio of Any Manufacturer (If available, please state as a negative number
to confirm cost savings) S (500.00) S (500.00)

|Table B.11.B - Costs & Discounts to Add Optional Features to Each Radio

Add: Link Layer Authentication

Add: Geo-Location / GPS Included Included
Add: Short Messaging

Add: Over-The-Air-Rekeying

Add: Over-The-Air-Reprogramming S 100.00 35% $ 65.00 $ 100.00 35% $ 65.00
Add: Multi-Band Capability - Add UHF

Add: Multi-Band Capability - Add VHF

Add: Bluetooth

Add: WiFI

Add: 4G/LTE

Add: Subscriber Codeplug Management (per 3.11.2.J and 3.11.2.K) S - N/A S - S - N/A S -
Add: Additional Feature (Add Description)

Add: Additional Feature (Add Description)

Add: Additional Feature (Add Description)

|Table B.11.C - Costs & Discounts to Add Accessories to Each Radio

Add to Portables: High Capacity Battery

Add to Portables: Single-Unit Charger

Add to Portables: Multi-Unit Charger (6 radios min)

Add to Portables: Basic Accessory Package (excluding radio base model)

Add to Portables: Shoulder Mic Accessory Package (excluding radio base model)

Add to Portables: Fire Service Speaker Mic Package (excluding radio base model)

Add: Additional Accessory (Add Description)

Add: Additional Accessory (Add Description)

Add: Additional Accessory (Add Description)

|Table B.11.D - Programming Equipment

a

12 Sets of Programming Equipment (excluding programming computers) S 900.00 35% $ 585.00 $ 900.00 35% $ 585.00
|Table B.11.E - Costs & Discounts for Radio Implementation Services

Service: Program Portable with Approved Codeplug S 73.00 35% $ 47.45

Service: Program Mobile with Approved Codeplug S 73.00 35% $ 47.45
Service: Develop Mobile Codeplug per Templates & Fleetmap Included N/A Included
Service: Install Dash Mount Mobile Radio to Police /Passenger Vehicle (Include Removal of Existing Radio) S 318.00 35% $ 206.70
Service: Install Remote Mount Mobile Radio to Police /Passenger Vehicle (Include Removal of Existing Radio) S 312.00 35% $ 202.80

Service: Install Dash Mount Mobile Radio to Fire/EMS Vehicle (Include Removal of Existing Radio)
Service: Install Remote Mount Mobile Radio to Fire/EMS Vehicle (Include Removal of Existing Radio)
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Exhibit B.1 - Detailed Pricing, Table B.11 - New Subscribers

TABLE B.11 - NEW SUBSCRIBER RADIOS

This Table is for subscriber radio equipment and services that may be procured by the City as part of the contract
and/or future purchase(s). IT IS NOT OPTIONAL FOR THE OFFEROR -- ALL PRICES MUST BE INCLUDED.

Low Cost Alternative Low Tier Portable Low Cost Alternative Low Tier Mobile
(No AES Encryption Available) (No AES Encryption Available)
% Discount Sales Price % Discount Sales Price

Service: Additional Service (Add Description)
Service: Additional Service (Add Description)
Service: Additional Service (Add Description)

*CCD Subscriber Package pricing listed within this table is reflective of volume incentives- MSI replacement of CCL
**Subscriber Technology Credit- Applicable toward Optional Radio Features listed under Table B.11.B, Incentive o
2500+ subscriber radios + bundled software and support package included with system contract = Subscriber
4500+ subscriber radios + bundled software and support package included with system contract = Subscriber
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EXHIBIT C-1
CITY AND COUNTY OF DENVER

SECTION 2.1
SYSTEM DESIGN

REQUEST FOR PROPOSAL NO. 284350

m MOTOROLA SOLUTIONS

MOTOROLA, MOTO, MOTOROLA SOLUTIONS, and the Stylized M Logo are trademarks or registered trademarks of Motorola Trademark Holdings,
LLC and are used under license. All other trademarks are the property of their respective owners. © 2016 Motorola Solutions, Inc. All rights reserved.
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SECTION 2.1

SYSTEM DESIGN

211 SYSTEM DESCRIPTION

2.1.1.1 Technology and System Architecture

2.1.1.1.1 Proposed System Technology

ASTROe 25 is the most widely used Project 25, Mission-Critical, Integrated Voice and Data (IV&D)
communication network for public safety agencies. Installed worldwide, ASTRO 25 solutions meet
and exceed IV&D requirements for day-to-day operations, as well as emergency response in the most
demanding situations. ASTRO 25 is a wireless platform that combines uncompromising, real-world
performance and the legendary reliability of Motorola Solutions, Inc. (Motorola).

Motorola is pleased to offer the City and County of Denver (CCD) a compliant solution in response
to the request for an 800 MHz P25 Phase Il TDMA Trunked Radio System. Motorola has carefully
reviewed the Request for Proposal (RFP), and has proposed a system solution that provides the
maximum value to both the users in terms of system reliability and functionality, as well as the CCD
administrators in terms of total cost. Motorola is proud to propose its latest-generation of ASTRO 25
systems to CCD.

Motorola’s ASTRO 25 Project 25 technology has been deployed in hundreds of systems across the
US and hundreds more worldwide, making Motorola the World’s leader in accepted P25 systems.
Motorola is also proud to be the global leader in accepted P25 Phase Il systems.

From single-site systems to nationwide deployments, ASTRO 25 is a flexible, modular network with
advanced call processing capabilities designed to meet the needs of public safety. ASTRO 25 has
been designed to be adaptable and can accommodate thousands of additional users, increased
geographic coverage, enhanced data applications, and connectivity to other networks—all to ensure
an efficient and cost-effective mission-critical solution for years to come.

Motorola’s proposed solution provides an integrated network that includes Project 25 TDMA voice
infrastructure, dispatch consoles, conventional channel gateways for interoperability, user radio
equipment, and encryption capabilities.

It includes the following features and benefits for CCD and its agencies:

Optimized Coverage within CCD’s Combined Service Area

Motorola has extensively analyzed the coverage capabilities available through the use of the eight
existing sites included in this RFP. Through extensive design alterations to the site selection and
antenna design, Motorola has developed a design that will provide the optimal coverage capabilities
for CCD’s new system. For portable radios using ¥z wave antennas, this design provides for 98percent
outbound (worse direction) reliability throughout the entire service area based on building losses as
defined in the RFP. For portable radios using ¥4 wave antennas, this design provides for 95.8percent
inbound (worse direction) reliability throughout the entire service area based on building losses as
defined in the RFP. Portable radios using either antenna type receive greater than 99percent on street
reliability for both inbound and outbound communications.
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Beyond the base coverage design and in-building coverage guarantees, our coverage analysis
indicates that even if any of the simulcast sites experiences catastrophic failure (such as in the case of
an extreme storm event or terrorist attack), first responders using a ¥z wave antenna will still
experience 97.7percent reliable in-building coverage or greater throughout the service area and those
using a ¥ wave antenna will still experience 98.5percent or greater coverage, simply by removing
their radios from their belt clips to transmit and receive.

System Capacity and Expandability Now and For the Future

The proposed system is highly scalable. It is designed to the meet CCD’s current requirement to
support 30,000 users today (licensed for 7,500 users) with the ability to support future growth in radio
users, dispatch sites, dispatch consoles and RF sites as needed.

Increased System Functionality and Security

Enhanced programming, security, roaming, and interoperability capabilities are proposed
using both Project 25 standard functionality and optional Motorola data and value-added
capabilities:

« Communication with other agencies is assured, with shared encryption, enhanced
roaming, and system wide access to dispatchers using the proposed MCC 7500E
consoles.

e Users will be able to roam seamlessly throughout the simulcast coverage area,
providing simplified operation without the need to manually switch between different
areas of the system.

e Interoperability through the optional I1SSI 8000 P25 system interface can provide
automatic roaming between the proposed system and other systems in the region, while
maintaining constant communications with home dispatch. Advanced features are also
available, such as the ability to use encryption on other networks, rather than simply
patching audio from one system to the other.

o Dispatch centers will have increased integration with the system radios resources
through the use of Motorola’s MCC 7500E dispatch technology. The MCC 7500E
integrates directly into the system’s core, providing access to all authorized resources
system wide. The MCC 7500E dispatch console uses a highly configurable Graphical
User Interface (GUI), allowing for a customized interface to help make the transition as
easy as possible for dispatch users.

Mission Critical Reliability Provided by Geographic and Equipment Redundancy

Geographic redundancy of the master and simulcast prime sites, combined with component-level
redundancy at the RF and dispatch sites, eliminates any single point of failure in the system. The
proposed design ensures that users can continue to communicate and maintain full featured
functionality in the event of major or multiple failures. The redundant master and simulcast prime
sites are configured in a hot-standby configuration with automatic switch-over capability.

In addition to providing protection against catastrophic failure of the main master or primary prime
site, the hot-standby nature of the redundant site design allows for automatic protection against
component failures as well.

2.1.1.1.2 Proposed System Architecture

Motorola’s proposed design for the CCD is a Project 25 Phase | and Phase Il 800 MHz, digital
trunked communications system specifically designed to comply with the RFP’s requirements.
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MASTER SITE AT 950 JOSEPHINE DISPATCH

Motorola’s ASTRO 25 trunked design meets the P25 standards for interoperability and will provide
wide-area, high-capacity voice communications to all user agencies. The figure below illustrates the
proposed P25 radio system topology, including the overall system design, radio and dispatch site
elements and geographically redundant master and simulcast prime sites.
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Figure 2-1: Proposed P25 Radio System Topology

The trunked system architecture is Internet Protocol (IP)-based, and includes an advanced network of
computer servers and workstations, high speed local area networks (LAN), wide area networks
(WAN), sophisticated databases and management software, and radio frequency (RF) equipment.
Connectivity will be provided by the proposed MPLS-based microwave system.

Radio coverage across CCD’s service area will be provided by a total of five RF sites configured as a
single simulcast cell (four sites configured as transmit and receive, one site configured as receive
only) and an additional ASTRO Site Repeater (ASR) site. The simulcast cell is equipped with
seventeen TDMA, 800 MHz channels per RF site and provides 32 TDMA talkpaths. The ASR site is
equipped with nine TDMA, 800 MHz channels per RF site and provides 16 TDMA talkpaths. The
design includes five Nokia microwave links that when combined with existing CCD microwave links
will create a loop protected microwave system to provide connectivity between the master site,
simulcast prime sites, simulcast RF remote sites, ASR site and primary and backup dispatch sites. A
map showing the geographic location of each RF site is provided in the figure below.
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Figure 2-2: Map showing Geographic Location of Each Site

2.1.1.1.3 Site Selection

The proposed radio communications system is comprised of a simulcast cell with five RF sites (four
transmit and receive sites and one receive only site) and an ASR site. The simulcast cell will provide
coverage for CCD, along with the City of Sheridan and the City of Englewood. The ASR site
provides coverage for the Red Rocks Mountain Park. This design provides fully compliant coverage
and consists of the following sites:

e Simulcast Cell

— 1670 Broadway
Denver Housing Authority
DFD Station 2

— Mountain Towers

— Mount Morrison (receive only)
e ASR Site

— Mount Morrison

The RF sites were selected based on the preference to use existing sites specified in the RFP and an
in-depth evaluation of coverage.

2.1.1.1.4 Traffic Loading Analysis

Traffic loading was based on CCD’s defined busy hour call profiles as provided by CCD on October
16, 2017, shown in the following table.
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Table 2-1: CCD Busy Hour Load

System/User Group Total Number of Average Call
Calls Duration
Public Safety Users / Public 5,948 3.49 Sec
Safety System
Public Utility Users / Public 2474 3.80 Sec
Utility System

Using the above information and modeling traffic as 25percent greater than the busy hour data results
in a total of 10.47 Erlangs.

For the simulcast cell, assuming involvement in 100 percent of calls, the 10.47 Erlangs require twenty
talkpaths in order to provide a 1 percent GOS. As required, using five talkpaths as FDMA and the
remainder as TDMA, the simulcast cell requires a total of fourteen channels (one control and thirteen
voice). As request by CCD, the simulcast cell has been equipped with a total of seventeen channels
(32 TDMA talkpaths) to provide additional capacity for future growth and interoperability. When
fully operational as TDMA, the simulcast cell will provide a 1 percent GOS for a loading 240percent
greater than the current busy hour loading.

For the ASR site, it was assumed that the current eleven talkpaths for this site were sufficient. As
required, using five talkpaths as FDMA and the remainder as TDMA, the simulcast cell requires a
total of nine channels (one control and eight voice). When fully operational as TDMA, this site will
provide sixteen total talkpaths, a growth of 45 percent from what is currently available.

2.1.1.1.5 Use of Available (Current) Radio Spectrum and Frequency Selection

CCD currently operates a twenty-channel simulcast system within the 800 MHz public safety band
across CCD’s existing simulcast cell. The proposed ASTRO 25 system will reuse thirteen of those
channels. The new system was designed with minimal variations to the existing licenses. For the nine
channels required for the ASR site, Motorola is proposing the use of frequencies included in call sign
KNNR200 licensed for the backup system at Mount Morrison. These existing licenses will require
modifications to account for new emissions designators and antenna heights. Motorola will work with
CCD to modify the existing licenses to operate on the new system.

Based on CCD’s current licenses (as referenced in Appendix D of the RFP), Motorola has determined
a set of suggested frequencies to be used for the simulcast cell and the ASR site. These frequencies
were chosen based on existing licensing, adjacent and co-channel avoidance between the simulcast
cell and the ASR site and maximizing frequency separation within the combining systems. The tables
below detail the suggested frequencies at each of the sites.

Table 2-2: Frequency Plan for Simulcast Cell

Channel Frequency (MHz) ‘ Existing Call Sign

859.7375 WQHE237
2 859.4875 WQHE237
3 859.2375 WQHE237
4 858.7375 WQHE237
5 858.2375 WQHE237
6 857.7375 WQHE237
7 857.4875 WQHE237
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Channel Frequency (MHz) ‘ Existing Call Sign

8 857.2375 WQHE237
9 856.7375 WQHE237
10 856.4875 WQHE237
11 856.2375 WQHE237
12 855.9875 WQHE237
13 855.7375 WQHE237
14 855.2375 WQHE237
15 854.9875 WQHE237
16 854.4375 WQHE237
17 854.0625 WQHE237

Table 2-3: Frequency Plan for ASR Site

Channel Frequency (MHz) ‘ Existing Call Sign
1 859.6125 KRRN200
2 858.4625 KRRN200
3 858.1375 KRRN200
4 857.6375 KRRN200
5 857.0625 KRRN200
6 856.6375 KRRN200
7 856.1375 KRRN200
8 855.4625 KRRN200
9 854.5875 KRRN200

2.1.1.1.6 Standards-Based System and Interoperability with Other Systems

Built on technology that is fully compliant with Project 25 standards, the proposed solution enables
interoperability with both other P25 radio systems, and with non-P25 systems. In addition, it supports
full, seamless communications between Project 25 Phase | and Phase 11 radios, dynamically switching
between FDMA and TDMA modulations as necessary. Finally, our proposed infrastructure has been
proven to support radios from other vendors, with combined fleets in operation on many of the
hundreds of ASTRO 25 systems servicing public safety agencies. This section addresses our
commitment to Project 25 standards testing and innovation, and describes in detail how the proposed
system supports interoperability.

Commitment to Project 25 Standards

Motorola is proud to be part of the P25/TI1A-102 standardization process. Since the 1990s Motorola
has invested in P25, developing the ASTRO 25 portfolio of networks, devices, applications and
services. With over 500 ASTRO 25 systems and more than 3 million P25 capable units deployed
worldwide, Motorola is committed to the standard and supports public safety agencies as they meet
their interoperability requirements. Motorola continues to champion the P25 standard by holding 18
P25 committee chair and vice chair positions, participating in the P25 Technology Interest Group and
P25 CAP testing with ten subscriber vendors and seven infrastructure vendors.

Motorola provides a dedicated laboratory specifically for P25 interoperability testing and has this
system available to other P25 manufacturers who would like to test their P25 products with Motorola
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P25 systems. This system includes eight RF sites along with Console Dispatch and a Network
Manager. This is not simulation testing. Testing is conducted using a live ASTRO 25 system that
includes trunking and conventional, dispatch sites, with features that include TDMA P25 Phase 1,
ISSI, Console Subsystem Interface (CSSI), Data, Encryption, OTAR, Radio Authentication and
Location. This equipment is not only used for P25 CAP Compliance Testing, but is also used by P25
manufacturers for P25 interoperability testing for subscribers, 1SSI and consoles for CSSI.

Included within this proposal is the availability of the following P25 standard features:

Talk Prohibit Tones (Busy Indicator)
Busy Queuing / Callback

Automatic Retry

Recent User Priority

Misdirected Talkgroup Protection
Continuous Assignment Updating
Group Call and Broadcast Call
Emergency Alarm

Emergency Group Call (ruthless preemption and top of queue)
Individual Voice Call
Announcement Group Call

Radio Check

Call Alert

In-Call Call Alert

Radio Inhibit / Uninhibit

Radio Unit Monitoring

Status Query / Status Update

AES Encryption

Talkgroup Priorities

Talkgroup Message and Transmission Trunking
Registration and Affiliation.

Also included within this proposal is optional pricing for the following P25 standard features:

Authentication

Over-The-Air Rekeying (OTAR)
GPS Location Services

Short Messaging Services.

Though not included in this proposal, Motorola also provides several non-P25 features which may be
added to the proposed system at an additional cost. The list below highlights some of these features.
Each of these features requires a Motorola APX radio.

e Enhanced Data — Increased capacity for inbound only data transmissions (i.e. cadenced based
location reporting)

e Location on PTT — Transmission of geographical location data from the subscriber units upon
PTT over the voice channel

e Enhanced Geo-Select — Designated geographical locations dictate subscriber characteristics such
as talkgroup selected, radio user alert and transmit power level

o Interference Locator — Detection of an interfering RF signal located within the coverage area the
system utilizing a simulcast subsystem (included within this proposal)

e APX Personnel Accountability — Provides on-scene incident commanders the ability to monitor
and manage emergency personnel during critical incidents
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e User Login Alias Update — Updates a subscriber units alias based on user login to the device

o Over-The-Air Software Updates — Firmware and flashcode updates to subscriber units of the
radio system

o Talkgroup Text Messaging - Ability to quickly send a text message to a specific voice talkgroup
reaching all APX radios simultaneously

o Alias Group Download — Call list PTT-ID aliases update over the radio system without the need
to reprogram radios.

Interoperability with Project 25 Radio Systems

The proposed system will accommodate additional users and system growth through a modularly
expandable design that will scale as CCD’s needs change. It supports interoperability with other
Project 25 systems in the region. CCD’s new system can interconnect with these systems either
through an ISSI gateway or directly without the need for an ISSI connection when connecting to one
of the many Motorola Project 25 systems in the area.

Connectivity to Other Project 25 Systems

Motorola’s ISSI 8000 solution is built to Project 25 standards, and enables disparate P25 networks to
connect. This includes systems on different RF bands (VHF, UHF, 700/800MHz), with different
system or WACN IDs, and using both P25 Phase | (FDMA) and Phase Il (TDMA) technology. When
linking two systems with Motorola’s Project 25 technology, it enables significantly increased
functionality, including a wide variety of call types, PTT IDs and aliases passed between the systems,
and the ability to monitor and patch talkgroup traffic between the systems.

The 1SSI 8000 subsystem includes a server, the ISSI 8000 application and firewall. As shown in the
following figure, it uses an ISSI link to connect to other 1SSI subsystems over a Wide Area Network
(WAN), as shown in the figure below. The ISSI link is an Ethernet link, which requires a fixed IP
address. Public safety agencies who require interconnectivity can select from a variety of last-mile
and WAN solutions.

WAN

ISSI ISSI
SUBSYSTEM SUBSYSTEM

Figure 2-3: ISSI System Connectivity

The 1SSI 8000 interface supports up to 24 1SSI connections, with licenses required for each. It is fully
compliant with P25 ISSI standards, while offering additional features and benefits beyond the ISSI
standard. The ISSI 8000 gateway provides for both manual and automatic radio roaming.

With manual inter-system roaming, an authorized radio roaming onto the proposed system must have
a pre-assigned radio unit ID assigned on the system. This unit ID is used to register the radio to the
proposed system. Once registered, the radio can then affiliate to a talkgroup on its home system.
Similarly, one of CCD’s radios can manually roam onto a neighboring P25 system by first registering
with a pre-assigned radio unit ID on the neighboring system and then affiliating to a talkgroup on the
proposed system.

Automatic System Roaming allows a radio to roam seamlessly between two systems using the radio

unit ID of its home system. This is accomplished through Intra-WACN system roaming in which the
unique Wide Area Control Network (WACN) ID and System ID of the radio is used to determine the
IP address of the home system’s ISSI interface.
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Both manual and inter-system roaming requires pre-planning and coordination between the two
system owners to define the necessary radio and network parameters required for the connection. The
capabilities available through the 1SSI connection are dependent upon the common feature sets
available on each system’s ISSI gateway. Additionally, for automatic roaming, the radio must support
and be programmed for Inter-WACN roaming.

Included with the proposed system are five 1SSI 8000 automatic roaming licenses and associated
hardware to connect to five outside systems. Any hardware, software or licensing required to be
added to the outside systems is not included within the scope of this project.

Interoperability with Non-P25 Systems

The proposed ASTRO 25 system can communicate with existing systems through the use of
Motorola’s Conventional Channel Gateway (CCGW). The CCGW provides dispatch operators access
to 4-wire analog interfaces. These interfaces are tied to radios with access to outside systems, giving
dispatch operators access to outside systems as if they were a subscriber unit within that system. The
CCGW interface is a resource to the dispatch operator, and therefore can be patched with other
resources through the dispatch position. By using a patch between a talkgroup resource on CCD’s
new ASTRO 25 system and a CCGW interface to a radio on an outside system, users within the
patched talkgroup will have access to the outside system through CCD’s ASTRO 25 system.

Project 25 Phase I/Phase Il Radio Field Unit Interoperability

Keeping interoperability with other Project 25 systems deployed in the region in mind, Motorola has
developed advanced capabilities to ensure that Phase 11 systems can support Phase | user radios.
Dynamic Dual-Mode provides the capability for any base station in the system to dynamically operate
in either FDMA or TDMA mode. The mode is determined by the capabilities of the units
participating in the call, with no user intervention.

Motorola’s proposed ASTRO 25 digital trunked system supports P25 Phase | FDMA and Phase Il
TDMA operation, and includes Dynamic Dual Mode (DDM) functionality in order to enable
interoperability between Phase | FDMA users and Phase Il TDMA users. Interoperability between
FDMA and TDMA users is done dynamically on a per-channel basis without radio user intervention.

The system will enable P25 FDMA and P25 TDMA subscribers to communicate transparently with
other users, requiring no intervention from users or network operators. Similarly, dispatch operators
will be able to automatically coordinate between P25 TDMA radio users and P25 FDMA radio users
with no need to track or patch users together.

Due to the power of the dedicated control channel on Motorola systems, Dynamic Dual Mode enables
users to interoperate between P25 FDMA and TDMA call types on the same channel. DDM includes
two features: Dynamic Channel Assignment and Dynamic Talkgroup Assignment:

e Dynamic Channel Assignment—Dynamic Channel Assignment provides efficient system
operation by dynamically switching the base station between P25 FDMA mode and P25 TDMA
mode based on the needs for the call assigned to the station. Any station can potentially be
configured as FDMA-only, TDMA-only or Dynamic (FDMA/TDMA).

e Dynamic Talkgroup Assignment—Dynamic Talkgroup Assignment improves interoperability by
allowing FDMA and TDMA users to operate in the same talkgroup. When a dynamic talkgroup
has both FDMA user and TDMA users affiliated with the system, the talkgroup call will proceed
in FDMA mode without requiring any user intervention. Should P25 TDMA-only users be
affiliated with a talkgroup, the call will take place in the P25 TDMA.

With DDM, the control channel remains at 9600 bps speed to handle both FDMA and TDMA calls,
and to coordinate voice channel assignment as required for FDMA-only calls, TDMA-only calls, and
FDMA /TDMA interoperability calls.
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Dynamic Dual-Mode offers several advantages with the implementation of Project 25 Phase 11
TDMA software:

e Provides flexible migration to Phase Il TDMA with support for both Phase | and Phase || TDMA
user radios

e Ensures continued compatibility with neighboring Phase | systems
Minimizes system resources—Other systems partition channels for exclusive operation in either
the Phase | or Phase Il mode which increases the number of base stations and frequencies
necessary to operate the system effectively.

The proposed system includes licensing to allow for Dynamic Channel Assignment on all voice
channels within the system and Dynamic Talkgroup Assignment on all talkgroups and sites within the
system.

Interoperability with Project 25 Radios from Other Vendors

The P25 common air interface (CAI) specifies the type and content of signals transmitted by
compliant radios. The system proposed has been tested and documented through the P25 Compliance
Assessment Program (CAP) in a P25 CAP-recognized laboratory. This evaluation process ensures
that tests are conducted correctly and that results are reliable. The P25 TIA test documents used for
this testing were created by industry and user subject matter experts as part of the standards
development process. The purpose of the P25 Standard test documents is to ensure all
implementations are tested in the same manner. Motorola works directly with other P25 equipment
vendors for P25 product verification and testing.

Through the Project 25 Compliance Assessment Program, radios from the following vendors have
been successfully tested on the proposed Motorola Infrastructure:

Motorola
EF Johnson
Harris

Ilcom
Kenwood
PowerTrunk
Relm

TAIT
Technisonic
Thales.

The results of the tests are documented in Motorola’s Project 25 Compliance Assessment Program
Summary Test Reports published on the FEMA Lessons Learned Information Sharing (LLIS)
Website (https://www.llis.dhs.gov/knowledgebase/certifications-declarations/).

2.1.1.1.7 Capacity of Proposed System and System Expansion Capabilities

The proposed system is designed with expandability and future migration in mind. ASTRO 25 is an
IP-based, standards-based, scalable technology. This fact, in conjunction with our experience in
designing and implementing solutions to specifically address our customers' needs, makes us
uniquely suited to solve CCD’s current communications requirements. It also provides a system that
will grow as the needs of the CCD’s system users increase.

Motorola’s solution is modular and scalable, with controllers that can accommodate drastic expansion
in RF sites, channels, console positions, and subscribers. As shown in the following table, the
proposed and expansion capabilities of the new system ensure that our solution will meet CCD’s
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needs now and in the future. The proposed system facilitates future expansion by allowing system
elements to be added over time as needed, including the addition of radio sites, channels, dispatch
sites and consoles.

Table 2-4: Capacity Expansion for Each Element of the Proposed P25 Radio System

Proposed Technology Proposed Capacity Maximum Maximum
Capacity As Capacity With
Proposed Expansion
Master Sites
Master site zones 1 1 7
Total Number of Sites 17 75 (Note 1) 150 per zone
Supported (5 Simulcast Remote Sites + 1
ASR Site+ 6 Dispatch Sites + 5
ISSI Gateways)
Total Number of System 56 500 (Note 2) 1000 per zone
Channels Supported (32 Simulcast Trunked
Talkpaths + 16 ASR Trunked
Talkpaths + 8 Conventional
from CCGWSs)
Total Number of Simulcast 1 64 (Note 7) 64
cells
Total Number of Multicast 1 75 (Note 1) 150 per zone
Sites
Total Number of Dispatch 6 75 (Note 1) 100 per zone
Sites
Total Number of Dispatch  [27-CCD Primary Dispatch (Note 50 50
positions per Dispatch Site 3)
27-950 Josephine Dispatch
(Note 4)
1-Denver Criminal Court
2-Sheriff's Department
Detention Center
3-Denver Right of Way Services
1-EEB
Total Number of Dispatch 61 (Note 5) 125 500 per zone
Consoles (Note 5) 2000 per system
Total number of radios (Unit 7,500 (Note 6) 30,000 150,000 per
ID / Alias) that can be (Note 6) zone
programmed in the system 250,000 per
system
Talkgroups 12,000 12,000 20,000
Simulcast Cell
Simulcast cells 1 64 (Note 7) 64
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Proposed Technology Proposed Capacity Maximum Maximum

Capacity As Capacity With

Proposed Expansion

Simulcast Remote Sites per 5 32 32
Simulcast Cell
Channels per Simulcast 17 30 30
Cell
Talkpaths per Simulcast 32 Talkpaths 36 Talkpaths 36 Talkpaths
Cell

ASR Site
Channels per ASR Site 9 28 28
Talkpaths per ASR Site 16 Talkpaths 36 Talkpaths 36 Talkpaths

Note 1: The number counts against the “Total Site Count” which in this proposal is the sum of all
multicast sites, simulcast remote sites, dispatch sites and ISSI gateways. The “Total Site Count”
cannot exceed 75. Additional sites require a Zone level site license.

Note 2: Channels include Trunked FDMA channel, Trunked TDMA talkpath, and conventional
channels.

Note 3: CCD Primary Dispatch contains 26 MCC 7500E console positions plus one Archive
Interface Server (AIS).

Note 4: 950 Josephine Dispatch contains 26 MCC 7500E console positions plus one Archive
Interface Server (AIS).

Note 5: The system includes 59 total MCC 7500E console position plus two AlS’s. The system
includes 65 console licenses.

Note 6: Unit IDs are the sum of the following: Trunking radio IDs and Console IDs. Each subscriber
radio utilizes one Unit ID on the system. Each console operator position utilizes one Unit ID on the
system. Each additional radio unit ID beyond the 7,500 included requires a system level license.
Radios entering the system using ISSI auto roaming do not count against the ID limits.

Note 7: Due to the multiple site architecture of a simulcast cell, the limit of 75 total sites will be
reached before the limit of 64 total simulcast cells is reached.

Software Licenses and System Expansion Capabilities

The proposed system is designed so that, other than the actual hardware being added (additional
zones, RF sites and channels, console sites and positions), only associated licenses are required for
expansion.

2.1.1.1.8 End-to-End Encryption on the Proposed System

Encryption assures that only authorized units in the system can listen to transmissions. Encrypted
calls are protected end-to-end throughout the network. Starting at the subscriber unit, which
encrypts/decrypts the call signal, calls are encrypted all the way through to the MCC 7500E dispatch
operator position, which contains the encryption key in each dispatcher operator position. The Radio
Network Infrastructure is secure and transparent to the user.

The proposed system for CCD uses the Project 25 algorithm AES, DES-OFB, and can support
multiple algorithms and encryption keys. Radios operated by other agencies can communicate with
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the CCD’s encrypted voice calls at CCD’s discretion. CCD would be required to share their Common
Key Reference (CKR) numbers and encryption keys with these other agencies.

An encryption key is a variable used in combination with an encryption algorithm to encrypt and
decrypt voice, data, or key messages. Encryption is based on subjecting digitized signals to humerical
variables so the signals cannot be interpreted by anyone but the intended parties. Subscriber units (for
example, radios) without encryption keys cannot communicate in secure mode.

2.1.1.2 Master Network Site Configuration

At the heart of the proposed radio system for CCD is the Master Network Controller (MNC), or
master site. The proposed Project 25 MNC site provides connectivity between the simulcast sub-
system, ASR site, dispatch sites, and radio users, along with P25 data capabilities. The MNC for the
proposed system will be distributed between the 950 Josephine Dispatch site and the CCD Primary
Dispatch site.

The Project 25 MNC is the central call processing center, delivering mission critical voice and data
communications. Designed for maximum availability and dependability, the core is the central source
of network services and control. It is a fully IP-based, flexible, modular network with advanced call
processing capabilities designed to meet the mission critical needs of CCD’s system users.

The Project 25 MNC houses redundant zone controllers and redundant master site servers. Redundant
core networking equipment, redundant master GPS time source, and redundant data interface for
applications residing in the customer network. The master GPS time source is used to provide the
common time source for dispatch and network management computers on the network domain.

Each of the two master site locations includes the following components:

e Virtual Management Server (provides the hardware for Zone Controller and other Network
Management servers such as the Provisioning Manager, Unified Event Manager, and Unified
Network Configurator)

Core router

Gateway router

Exit router

Enterprise LAN switch

Backhaul switch

GGSN router

TRAK GPS time / frequency reference

16-port terminal server

Network management client with rack mount KVM

Ethernet surge protectors

Two Type 3 AC EDGE Devices with breakers

7’ Cabinet.
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Figure 2-4: Proposed Master Site Network Diagram

2.1.1.2.1 Network Management System

The Network Management System (NMS) for the proposed CCD system uses a high-performance
client/server architecture that combines virtualized network management servers with software
applications and user interfaces. Network managers use these applications and interfaces to configure
and manage the proposed P25 system and its components. Motorola’s software-based core allows the
customer to add additional features and expand capacity with an updated system license. The licenses
for network management system applications have been included in the proposed solution.

The key benefits of the NMS are:

e One common database providing ease of administration and access for authorized users from
management terminals

e Management of network element configuration and operational state
Real time monitoring of network element status, faults and alarms

o Statistical and historical reporting of system utilization.

Motorola has provided three Windows 10-based network management terminals to be located at the
950 Josephine Dispatch master site, CCD Primary Dispatch master site and at a third location yet to
be determined. The functional capabilities of these are described below.

2.1.1.2.2 Database Management

All settings are controlled by the database management system. The database management system
allows for configuring of the network elements, including the modifying of the repeater site
parameters. Elements can be enabled or disabled through the database management system. The
multiple levels of access are assigned within the database management solution. Users are logged
when they access the system. Security partitioning allows the creation of security groups in order to
limit access to selected database records. It allows system administrators to control access to network
management data by department, geography, or individual user.
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Provisioning Manager (PM) and Zone Database Server (ZDS)

The PM is a system management interface working with the ZDS to enable network managers to
efficiently configure the capabilities of the radio network. PM and ZDS servers and application
instances are located at the master site. Subscriber profiles, talkgroups, system timers, site
information, and console parameters are among the configurable elements of the PM. The PM
facilitates global administration for network management such as:

e Creating/Removing user account and profiles
e Enabling/Disabling user account capabilities
e Managing authentication and authorization across agencies.

The following table describes additional features and functionality of the Provisioning Manager.

Table 2-5: Features and functionality of Provisioning Manager

Feature Functionality

Central point for all User | Minimizes configuration conflicts created by multiple entry points.

Configuration
Information

Enables simplified control and consistency for subscriber provisioning.

Radio User Capabilities

Efficient configuration capabilities across multiple agencies and system.

Reuse Configuration

Minimize configuration data re-entry through the creation of profiles that

information using
Profiles

are shared across several radio users and talkgroups.

Provides a web-based navigation with objects arranged logically
allowing the user to navigate to their required task.

Intuitive Navigation

Fleet Management Allows the user to easily create subscriber, talkgroup and agency group
mapping.

Offers the capabilities to create security groups to partition system
management resources among various agencies and users.

Agency Partitioning

Concurrent User Access

MCC 7500E Console
Information
Synchronization

Enables distributed configuration management from multiple users.

MCC 7500E consoles are automatically synchronized with radio user
configuration information from the system minimizing data entry and
allowing for a cohesive view of configuration information.

Provides users with control over the distribution of modified information
to the various network devices in the system.

Manage Data
Distribution

2.1.1.2.3 Configuration Management

The configuration management system provides managers with access to configuration repositories
for data entry and retrieval, record keeping, and adjustment of the system operating and efficiency
parameters. The configuration management system enforces access control on all configuration
requests. Operators are only allowed to configure those infrastructure and/or application elements for
which they have been given permissions. It enables authorized operators to have direct access to
equipment parameters from any user terminal.

Unified Network Configurator (UNC)

The UNC is a network change and configuration management application that enables users to
efficiently manage the configurations of network elements and devices in the system. UNC servers
and application instances are located at the master site. The UNC is built on Voyence Control, which
is an automated compliance, change and configuration management system. Some key UNC benefits
include efficient role-based user setup and auto-discovery of devices/configurations, which reduces
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configuration errors and initial configuration time by providing minimal data entry. As shown in the
following figure, the UNC provides the capability for another user to approve and implement
changes, which can allow for distribution of the changes during off hours when system loading is
minimal.
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Figure 2-5: Configuration Management Screenshot

Historical configuration information is easily accessible along with forensic information and the
ability to roll back to previous versions. A valuable tool provided by the application is the ability to
create a configuration and not implement it immediately. The UNC provides the capability for
another user to approve and implement changes, which can allow for distribution of the changes
during off hours when system loading is minimal.

The UNC application allows system management personnel to see planned and current configurations
simultaneously for quick comparison. This application offers easy editing screens and configuration

“wizards” to reduce data entry.

The following table provides a summary of Unified Network Configurator features and functionality.
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Table 2-6: Features and functionality of the Unified Network Configurator

Feature Functionality

Built in Network
Tool kit to enable
features

Tools provide a methodical process to enable features in the system with
minimal labor and chance of error. Examples of these are turning on
Authentication on a set of protocols within the Gateways, Locking Ethernet
switch ports, setting delay and jitter alarm thresholds.

Auto Discovery of
Devices

Components are automatically discovered and their configurations are added
to the database without the need for any manual entry of data.

Logging/Audit
Trail

Scheduled Users can determine the time of day when they would like configurations to

Distribution be sent to the devices, or delay the distribution of a configuration change until
approved.

Distribution View the status of configuration changes such as whether the change is in

Monitoring progress, successfully completed or failed.

Change Maintains a log of various user interactions with the configuration system that

can be used to assist in diagnosing issues

Configuration
Versioning

Constantly tracks and logs versions that have changed and provides the
ability to view or compare versions

Management of

SSH & SNMP Passwords can be managed. Automated mechanism to allow

Previous Version

Credentials seamless password and passphrase rolling which can be performed
automatically if desired.

Wizards for Radio system administrators can perform common operations using a simple

common web-based interface specifically developed for LMR users. Provides an

operations intuitive guide to assist in easy-to-follow setup procedures.

Rollback to Immediately reverts the device configuration to a previously created version.

2.1.1.2.4 Fault Management

The fault management system provides an advanced application that is common across the system
and can be managed from a single screen.. The UEM application provides the ability to manage
devices securely (using SNMPv3). For system administrators, historical and real-time traffic screens
provide access to infrastructure events, status, and alarms.

Unified Event Manager (UEM)

City and County of Denver

The UEM provides a central location for managing all radio, transport, and environmental devices on
the system. UEM servers and application instances are located at the master site. The UEM
application automatically discovers devices on the network to determine their real-time status. Color-
coded symbols displayed on a topography map provide a geographical and hierarchical representation
of the entire network. The UEM allows each user to filter out and customize the pertinent information
important to their roles and responsibilities.

The UEM can detect and report fault notifications, classifying them in levels of severity, indicated by
a severity color and an alarm or event message. The action required depends on the severity of the
alarm. In addition to the networked equipment, Motorola has provided an SDM 3000 remote terminal
unit (RTU) at each RF site to provide the capability to monitor external and environmental alarms via
the UEM.

The following table highlights key features and functionality of the Unified Event Manager.
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Table 2-7: Features and functionality of the Unified Event Manager

Feature Functionality

Optimized Discovery

FM application supports auto discovery of network infrastructure. This
translates to an efficient device discovery process.

Centralized View of the
Communications
Network

System Managers can view LMR system status and quickly isolate
problems to the board level.

Intuitive Graphical User
Interface (GUI)

System Managers are quickly notified of failures on the system and can
diagnose network equipment problems. Summary and Detail maps
provide a graphical display of site status in the geographical location
within the system

Active Alarms View
and Alarm Summary

Persistent single view of all failure conditions (“What's Inoperable”) in the
network and a quick reference summary of alarms by severity, allowing
users to quickly pinpoint the highest priority failures.

Secure Device Access

SNMPv3 protocol with SHA, and AES-128 bit encryption to prevent
security breach attempts.

Role Based Access
Control

Assignment of user privileges for access to views and operational
capabilities.

Email Notifications

User-specified event notifications are sent via secure email or forwarded
to a mobile device, which allows remote notification of any system event.

Fault Reporting
Capabilities

Event history data is auto-archived and exported for further analysis and
reporting.

2.1.1.2.5 Performance Management

Each of the network performance management applications provide various activity statistics, which
can be archived, tracked, and consolidated into reports. The performance management servers collect
utilization statistics for system, zone, site, channel and user data.

Zone Statistical Server (ZSS)

The ZSS utilization data allows network managers to generate reports on system activity. ZSS servers
and application instances are located at the master site. The ZSS statistical data is gathered at specific,
predefined time intervals. Historical data is stored in time-based intervals. For each interval type, the
oldest interval in storage is removed as a new interval is added to storage. Statistics are aggregated
into detailed and summarized reports and are available on an hourly basis for 10 days, daily for 62
days and monthly for one year.

The ZSS scheduler application can be used to schedule reports to occur automatically at specified
times and able to output the report to a printer or data file. Reports can be exported to one of the
following formats:

Comma Separated Values (CSV)

HTML

Adobe Portable Document Format (PDF).
Extensible Markup Language (XML).

All statistics can also be archived onto removable media. User call logging statistics continue to log
call data while reports are being run or when downloading to the storage media.
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The following table highlights report type and description of the Zone Statistical Server.

Table 2-8: Report type and description of the Zone Statistical Server

Report Description

User at system Provides details of a specific user’s call activity throughout the system

System busy Provides a breakdown of average and maximum busy duration by call
type throughout the system

System data detail Provides a summary of data call activity throughout the system

System voice detail Provides details of call activity throughout the system

System summary Provides a summary of call activity throughout the system

System voice and data | Provides a summary of data call and limited voice call activity

detail throughout the system

Talkgroup at system Provides details of a specific talkgroup’s call activity throughout the
system

Site busy Provides a breakdown of average and maximum busy duration by call
type of each site within the system

Site busy Provides a breakdown of average and maximum busy duration by

(FDMA and TDMA) FDMA call or TDMA call types

Site data/voice detail Provides a summary of call and data activity of each site within the

(FDMA and TDMA) system, by FDMA TDMA call types

Site resource busy Provides a percentage analysis by the number of calls per busy by site

Talkgroup at site Provides a summary of call activity by talkgroup in each site

Talkgroups system-wide | Provides details of talkgroup call activity within the system, by FDMA or

(FDMA and TDMA) TDMA call types

Zone busy Provides a breakdown of average and maximum busy duration by call

(FDMA and TDMA) type

Zone voice/data detail Provides a summary of data call activity throughout the system and

(FDMA and TDMA) details of successful and unsuccessful calls by FDMA or TDMA call
types

2.1.1.2.6 Alarm Reporting

The proposed fault management system will monitor the radio system components, networking
equipment, included microwave backhaul equipment, and environmental site alarms from each site
location.

All major equipment provided for the trunking system sends SNMP traps into the Unified Event
Manager (UEM), part of the overall network management system (NMS). The proposed email alarm
notification feature forwards configured alarms/events in the UEM application to a CCD provided
email server in the customer enterprise network. These Alarms/Events can then be forwarded to any
device which can interpret SMTP messages (mobile device, such as a cellular phone or PDA). The
UEM monitors and displays alarm conditions and general status of network elements in the following

views:

e Alarms

e Maps

e Network events

e Network database.
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The UEM can be used for the following actions within the network management system:

Processing fault notifications

Detecting and reporting loss of communication with managed devices
Making sure that the status reported is up-to-date

Discovering a device within the system

Troubleshooting faults

Sending commands to network elements.

UEM provides the capability to manage devices securely (using SNMPv3). UEM can detect and
report loss of fault notifications, classifying them in levels of severity, indicated by a severity color
and an alarm or event message as shown in the following table. The action required depends on the
severity of the alarm.

Table 2-9: Severity Categories.

Severity Value Color
Comm Failure 1 (highest severity) Black
Critical 2 Red
Major 3 Orange
Minor 4 Yellow
Warning 5 Cyan
Clear 6 (lowest severity) Green
Info 7 White
Unknown 8 Gray

The UEM can quickly update without constantly polling the devices. Please see the following figure,
which provides a screenshot of the UEM and its display of events and their severities.

Personalize | Help [ root ]

Unified Event Manager

CSV Files List
ritters & Pagelength[2s [v] 1toz5of1905 (0 @ @® @
Apply Filters to View Archived Events Generate CSY

Severity Date/Time ¥ Managed Resource Entity Message

Wajor May 16, 2013 01:45:01 AM HSS_45 MeContext specificProblem name, probable cau.
Major May 16, 2012 01:45:01 AM MME_33 MeContext specificProblem name, probable cau.
- May 16, 2013 01:45:01 AM eNodeB_15 MeContext specificProblem name, probable cau.
[ . May 16, 2013 01:45:01 AM MME_25 MeContext specificProblem name, probabe cau.
- May 16, 2013 01:45:01 AM eNodeB_23 MeContext Alarm has been cleared. Previous m.
- May 16, 2013 01:45:01 AM MiniLink_34 MeContext Alarm has been cleared. Previous m.
- May 16, 2013 01:45:01 AM HSS_45 MeContext Alarm has been cleared. Previous m.
B May 16,2013 0145,01 AM MiniLink_24 MeContext Alarm has been cleared, Previous m.
-_ May 16, 2013 01:45:01 AM MiniLink_21 MeContext Alarm has been cleared. Previous m.
B May 16, 2013 01:45:01 AM MME_10 MeContext Alarm has been cleared. Previous m.
- May 16, 2013 01:45:00 AM MiniLink_34 MeContext specificProblem name, probable cau
Minor May 16, 2013 01:45:00 AM MME_10 MeContext specificProblem name, probable cau
- May 16, 2013 01:44:59 AM HSS_45 MeContext specificProblem name, probable cau.
Waiwing May 16, 2013 01:44:59 AM shodsB_23 MeContext specificProblem name, probable cau.
Major May 16, 2013 01:44:59 AM MiniLink_21 MeContext specificProblem name, probable cau.
Major May 16, 2013 01:44:59 AM MiniLink_24 MeContext specificProblem name, probable cau.

Figure 2-6: Sample Screenshot of the Unified Event Manager, Showing Event Severity Levels
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The UEM is placed on Hewlett Packard DL380p G9 servers, located at the master sites.

In addition to the networked equipment, Motorola has provided an SDM 3000 remote terminal unit
(RTU) at each site to provide the capability to monitor external alarms via the UEM. The SDM 3000
RTUs are equipped with two Ethernet LAN ports, four RS-232 ports, one RS- 232/RS-485 port, 48
Alarm Inputs, 16 Control Outputs, and 8 Analog Inputs.

The Motorola RTUs support non-SNMP alarms, such as environmental alarms, to the UEM-based
SNMP alarming system. While the UEM monitors the system’s radio equipment directly, the SDM
3000 RTU enables the UEM to monitor and control equipment such as microwave radios, stations,
receivers, generators, tower lights, UPS units, site security, and more at remote sites in ASTRO 25
systems. Most device alarms are generated and monitored via SNMPv3 traps routed to the SDM 3000
and the UEM server. Discrete relay and 1/0 alarms are monitored via the 48 alarm inputs on the SDM
3000. All events and alarms are time stamped, stored in the appropriate files and can be printed for
hard copy records. History files allow for retrieval of information at all times. The UEM manages
devices from the following sites:

Master sites

Simulcast sites

ASR sites

Dispatch sites
Conventional only sites.

Please see the following tables for the specific devices, events, alarms, and management types for the
devices at each of these sites.

Table 2-10: Devices Managed in the Simulcast Sites

Device Name Device Events and Alarms Management
Type
Conventional Channel Gateway Motorola Network Resource SNMPv3
(CCGW)
Ethernet Switch HP Switch SNMPV3
GCM 8000 Comparator Motorola Comparator - GCM 8000 - SNMPv3
MS Alarms
GPB 8000 Reference Distribution GPB 8000 Reference Distribution SNMPvV3
Module (RDM) Module Alarms
GTR 8000 Multisite Base Radio Motorola Base Radio—MS Aarms SNMPvV3
(MSBR)
IP Simulcast Backhaul Switch HP Switch SNMPv3
Extreme Switch - E4G-200/400
Site Router Motorola Network Resource SNMPv3
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Table 2-11: Devices Managed in the Console Sites

Device Name Device Events and Alarms Management
Type

Conventional Channel Gateway | Motorola Network Resource SNMPv3

(CCGWw)

Conventional Site Controller Motorola Conventional Site Controller - SNMPv3

GCP 8000 - CSC

Ethernet Switch HP Switch SNMPv3

MCC 7500E MCC 7500E Console SNMPv3

Site Router Motorola Network Resource SNMPvV3

Virtual Server Platform ESXi SNMPv1/web
services

Table 2-12: Devices Managed in the Master Network Site

Device Name

Device Events and Alarms

Management

Type

Air Traffic Router (ATR) Motorola Network Management | SNMPv3
Air Traffic Router

Backup and Restore Server Backup and Restore Backup and | SNMPv3
Restore Client

Core Router Motorola Network Resource SNMPv3

Direct Attached Storage (DAS) Management | Direct Attached Storage - SNMPv3

Controller DH3520

Domain Controller Non-NMA Domain Controller SNMPv3
Domain Controller

Gateway Router Motorola Network Resource SNMPv3

Core Backhaul Switch HP Switch SNMPv3

Generic Application Server (GAS) Motorola Generic Application SNMPv3
Server

GGSN Motorola Network Resource - SNMPv3
GGM8000

IVD Packet Data Router Motorola IVD Packet Data SNMPv3
Gateway

LAN Switch Network Management Interface |HP Switch SNMPv3

(Backup/Tertiary/Primary)

Terminal Server MRV Terminal Server SNMPv3

TRAK (NTP Server) TRAK-9100 SNMPv3

Unified Event Manager (UEM) (NM Server) Motorola Network Management SNMPv3

General Purpose Server
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Device Name Device Events and Alarms Management

Type
vCenter Server VMware vCenter Server Webservices
Virtual Server Platform ESXi SNMPv1/web

services
Zone Controller Motorola Zone Controller - MZC SNMPv3
5000
Zone Database Server (NM Server) Motorola Network Management SNMPv3
General Purpose Server
Zone Statistics Server (ZSS) (NM Server) Motorola Network Management SNMPv3
General Purpose Server

2.1.1.2.7 Activity Reporting and Archiving

As described above, the collection of management applications that together form the Network
Management System for the proposed solution can be grouped into the following four categories:

Database Management
Configuration Management
Fault Management
Performance Management.

Each of these management areas of the network provides the dispatchers and administrators with
various activity statistics, which can be archived, tracked, and consolidated into reports. Statistics are
stored on the servers for zone, site, channel, and user reports as follows:

e Hourly reports—10 days
e Daily reports—62 days
e Monthly reports—1 year.

All statistics can be archived onto removable media. Reports can be downloaded in HTML, XML,
PDF, CSV, or sent to a printer. User call logging statistics continue to log call data while reports are
being run or when downloading to the storage media. A common time source may be used to
synchronize time-stamping of the recorded events.

The proposed NMS will monitor the Air Traffic Interface Application (ATIA) traffic, which includes
detailed information about subscriber, talkgroup, site, and system activity. The ATIA traffic is
decoded, stored, analyzed, and thresholds reported. This information is used by the NMS to produce
detailed reports of the system’s activity, including a comprehensive set of performance data and
analysis.

The proposed NMS includes the following performance management applications:

Affiliation display
Dynamic reports
Historical reports
Radio Control Manager
ZoneWatch.

The four categories of network management activity reporting are described in detail below,
including sample report screenshots as appropriate.

City and County of Denver June 1, 2017
P25 Public Safety Radio System Replacement Project

@ Motorola Solutions System Design 2-23



Dynamic Reports

With Dynamic Reports, system managers can monitor and report usage trends to improve system
management. Data from the reports and graphs can be used to make changes in radio and talkgroup
management. This display provides system-level, real-time line charts that illustrate channel
utilization for all call types—group, private, and control channel. System managers can closely
examine what happens during a shift or set period of time. For example, they can look at the busy
count and see if calls are being queued. Using dynamic reports, the system manager can make
informed decisions about expansion and improving communication.

Dynamic statistical data objects are presented in time-based intervals. At the end of each interval, a
new set of statistical values is added to the display. The timed intervals are defined as follows: 15
seconds (default), 1 minute, or 15 minutes for 1 to 100 intervals. The Dynamic Reports supported by
the proposed LMR system are provided every 15 seconds (Figure 2-7) and include:

Call count

Emergency call count
Denied call count

Denied emergency call count
Secure call count

Clear call count.

These statistics are aggregated into detailed and summarized reports on a systemwide basis and are
available on an hourly basis for 10 days, daily for 62 days, and monthly for one year. Graphs can be
run at the system, site, and console site level to understand how often and why busy conditions occur
on the system to increase system efficiency as well as insight into how the system is being utilized.
The following figure shows a sample screenshot of a Crystal Dynamic Report. These reports can be
output to the client PC workstation display, printer, or file for convenient access.
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Figure 2-7: Example of Dynamic Report: Zone Call Activity - 15 second period.

Historical Reports

Historical Reports generates reports on system wide activity. The reports contain statistical data that
is gathered at specific, predefined time intervals. Historical reports monitor and analyze information
about zones, sites, channels, talkgroups, and users to assist a system manager in understanding how
the system is performing and utilized to more efficiently manage resources. The Report scheduler

window allows users to schedule system-wide reports to occur automatically at specified times with
an output to a printer or data file.

The standard system reports supported by Historical Reports include:

User at system—~Provides details of a specific user’s call activity throughout the system
System busy—Provides a breakdown of average and maximum busy duration by call type
throughout the system
System data detail—Provides a summary of data call activity throughout the system

System voice detail—Provides details of call activity throughout the system

System summary—Provides a summary of call activity throughout the system

System voice and data detail—Provides a summary of data call and limited voice call activity
throughout the system
Talkgroup at system—~Provides details of a specific talkgroup’s call activity throughout the
system
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e The standard system reports supported by Historical Reports include:
— Channel
— User at site
— Shared service site detail

e Site busy—Provides a breakdown of average and maximum busy duration by call type of each
site within the system

e Site busy (FDMA and TDMA)—Provides a breakdown of average and maximum busy duration
by FDMA call or TDMA call types

o Site data/voice detail (FDMA and TDMA)—Provides a summary of call and data activity of each
site within the system, by FDMA TDMA call types

e Site resource busy—Provides a percentage analysis by the number of calls per busy by site

e Talkgroup at sitte—Provides a summary of call activity by talkgroup in each site.

e Talkgroups system wide (FDMA and TDMA)—Provides details of talkgroup call activity within
the system, by FDMA or TDMA call types

e Zone busy (FDMA and TDMA)—Provides a breakdown of average and maximum busy duration
by call type

e Zone voice/data detail (FDMA and TDMA)—Provides a summary of data call activity
throughout the system and details of successful and unsuccessful calls by FDMA or TDMA call

types.

With Crystal Dynamic Historical Reports, such as the one shown in Figure 2-8, the user can create
variations of these reports to meet specific needs.
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Figure 2-8: Crystal Dynamic Historical Report Screenshot

ZoneWatch

ZoneWatch is a performance management tool that has customizable displays and grids to monitor
real-time communications activity in the system. The information shows real-time unit and talkgroup
assignment active on the system, such as that in Figure 2-9. ZoneWatch also receives fault
information relating to repeater sites or talkpaths and displays a color-coded status of the site and
channel conditions.
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Figure 2-9: ZoneWatch Functionality Screenshot

Radio Control Manager

The Radio Control Manager (RCM) is a Private Radio Network Management (PRNM) Suite
application used primarily by dispatchers to monitor and manage radio events, issue and monitor
commands, and make informational queries of the system database. The RCM runs on a local PC
client and, depending upon the configuration in the User Configuration Manager (UCM), can access
multiple zones. The types of radio commands that can be issued from the RCM are as follows:

Regroup

Cancel regroup

Selector lock

Cancel lock

Regroup and lock
Cancel regroup and lock
Selective inhibit

Cancel inhibit

Storm plan.

Radio units can be selectively disabled (Selective Inhibit) and enabled (Cancel Inhibit) through the
RCM. The RCM client application can be installed and run on an MCC 7500E console position.
Radio Control Manager (RCM) Reports are a Motorola Private Radio Network Management (PRNM)
Suite application that is used to create, view, print, schedule, and export standard reports from RCM.
These reports use a common format so the data can be used in spreadsheets. The report information
reflects the actual RCM server database information except the Emergency Alarms. RCM Reports
can be used to present and analyze data showing RCM activity on the system.

o Emergency Alarms Reports—Provides a historical listing of all Emergency Alarms received by
the RCM in a selected period of time. The report can display all Emergency Alarms in the active
or historical events queues.

e Current Login Sessions Reports—View who is currently logged in to the application: Time of
Login, User Alias, User ID, User Type, Host IP Address.

e Radio Command Reports—Shows the commands that have been sent to radio users, such as
Regroup, Inhibit, and Selector Lock.
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Reports from the Radio Control Manager can be exported to one of the following formats:

Comma Separated Values (CSV)

HTML

Adobe Portable Document Format (PDF)
Extensible Markup Language (XML).

Once exported to any of these formats, network management reports can be printed on standard
office-quality printers.

In the event that a subscriber radio needs to be inhibited from communicating on a system, the
Selective Inhibit command can be issued. The Selective Inhibit command is issued to the radio, which
will process the command immediately. This effectively disables the radio. In the event the radio is
not within range of the system or is powered off during the time the Selective Inhibit command was
issued, the moment the radio registers, the system will issue the Inhibit command to it. The Inhibit
command remains in effect until it is canceled by the Cancel Inhibit command is issued. During the
Inhibited period, the radio will not be able to perform in any communications (listed or talk).

2.1.1.2.8 Disaster Recovery

ASTRO 25 system Backup and Restore (BAR) services provide mechanisms to backup and restore
important files. A BAR server works in tandem with BAR Client software to provide the means to
backup and restore data for workstations and server devices in the radio system. The server that
provides the BAR function exists as a single virtual machine on a Virtual Server host. In systems with
Dynamic System Resiliency, such as included in this proposal, a BAR server is included in both the
primary and backup cores.

The included BAR service supports the following BAR clients:

Linux-based Network Management servers and zone controllers
Packet Data Gateway

License Manager

Domain Controllers

Authentication Center (AuC) server (if implemented)

The Network Attached Storage (NAS) device is a hardware storage device used to support BAR
services, providing an off-site archive for backing up Virtual Management Server platforms. It is
connected to the virtual server hardware platform through the BAR NAS Connection Port on the
extender panel. The port on the panel is connected to the server with a permanent dedicated cable.

The centralized data Backup and Restore (BAR) service collects and stores volatile data from
supported devices at the same location. Later, the backed-up data can be restored to the device in the
event of a disaster that necessitates recovery of the device.

The BAR service backs up volatile data received from devices in the same location as identified for
backup and loaded with the BAR Client software. VVolatile data is defined as any information that
cannot be derived from any other service or device in the system. Backup functionality of the
individual BAR clients is performed through the BAR server. The backup process can be performed
manually or automatically based on a configurable schedule per BAR client. If the backup fails, an
alarm will be reported within the UEM.

Backups to offsite storage are available through the BAR server, where the BAR server acts as an
SFTP server. Using the open source WinSCP utility included on the ASTRO 25 system Windows
Supplemental Media, an offsite device can transfer backup data to and from the BAR server. The
recommended bandwidth to off-site storage is 12.5 Mbps.
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The restoration of backed up data is performed manually through the BAR server. Upon completion
of the restoration process, the user will be informed by the BAR server of the successful or failed
operation.

2.1.1.2.9 Network Management Licenses

Access to the network management applications is available through the licensing of each individual
application. Licensing is based on a concurrent use license. Per conversations with CCD, the
following quantities of concurrent use licenses for the network management applications have been
included. The maximum purchasable quantities for the system as designed are indicated within the
parenthesis.

Provisioning Manager: 3 (max 16)
UNC: 1 (max 7)

UEM: 2 (max 16)

ZoneWatch: 1 (max 5)

Historical Reports: 1 (max 3)
Dynamic Reports: 1 (max 5)
Affiliation User Reports: 1 (max 3)
Radio Control Manager: 2 (max 10)

2.1.1.2.10 Network Management Remote Access

The ASTRO 25 system provides the ability to perform network management functionality remotely.
Included at each of the two master site locations is a Fortinet 100D firewall and GGM 8000 border
router. Together, these provide the interface between the ASTRO 25 radio network and a customer
enterprise network (CEN). If granted access through the firewall settings, a remote computer residing
on the CEN can use the network management applications. Access to the network management
applications can be done in one of two methods. The first method is to use Microsoft’s Remote
Desktop to access a network management client residing within the ASTRO 25 radio network. The
second method is to enable the remote computer to run the network management applications directly
from the remote computer. Though some applications such as the PM are web based, most network
management applications require Motorola’s Network Management Client software to be loaded on
the remote computer when run directly from the remote computer.

2.1.1.3 RF Site System Description

The MNC will control a five-site simulcast cell (four sites configured as transmit and receive and one
site configured as receive only) that provides coverage throughout the City and County of Denver
along with the Cities of Sheridan and Englewood using an ASR site located at Mount Morrison to
provide coverage though the Red Rocks Mountain Park. This section describes the architecture of the
proposed simulcast cell and ASR site, and provides information regarding the system’s simulcast
operation.

2.1.1.3.1 Simulcast System Description

Prime Simulcast Site Locations

The proposed design includes geographically redundant simulcast prime sites located at:

e Prime simulcast prime site—950 Josephine Dispatch (39-43-52.2 N, 104-57-29.8 W).
e Backup simulcast prime— CCD Primary Dispatch (39-46-42.9 N, 104-50-58.65 W).
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Remote Trunked Simulcast Site Locations
The system includes the following four simulcast RF remote sites described in the following table:

Table 2-13: Simulcast Remote Sites.

Site Name Latitude Longitude | Site Type  Structure APN Ownership Permitting
Height Jurisdiction
1670 39-44-  [104-59-12.2 | Building 480’ 0234935027 | 1670 Broadway | City and County
Broadway |344N |W (Existing) 000 Investors LLC of Denver, CO
Denver 39-38-  |104-53-59.9 | Building 110° 0709200031 | Denver Housing | City and County
Housing 180N W (Existing) 00 Corporation of Denver, CO
Authority
DFD Station |39-47- | 104-47-42.8 | Tower 100’ 0017100018 | City and County of | City and County
2 297N W (Existing site, 000 Denver Fire of Denver, CO
New Tower Department
Mountain 39-41-  |104-56-20.0 | Building 310 1973-19-2- |DV Colorado LLC |Glendale,
Towers 451N |W (Existing) 02-009 Arapahoe
County, CO
Mount 39-44-  |104-59-12.2 | Tower 272 40-273-00- |Bear Creek Jefferson
Morrison 344N (W (Existing) 002 Development Corp | County, CO
(Receive
Only)

Simulcast Prime Site

The simulcast cell includes geographically redundant equipment such that either of two sites can take
primary control of each simulcast cell. For the simulcast cell, the primary control site includes
redundant controller equipment. The backup control site is also provided with a site controller and
redundant comparators. The comparators in either site can take primary voting functionality without a
complete switch to the backup site. The secondary control site will take control upon a total failure of
both primary site controllers or upon a site link failure to a remote site.

The figure below illustrates a simplified geographically redundant simulcast primary network layout.
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Figure 2-10: Geographically Redundant Prime Site Network Diagram

The table below shows the summary of equipment at each of the simulcast prime sites.
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Table 2-14: Equipment at Public Safety Layer Prime Sites.

Location Type of Simulcast Equipment (Quantity)
Site
950 Josephine | Simulcast Prime = GCP 8000 Prime site controllers (2).
Dispatch - GCM 8000 Comparators (17).

= GGMB8000 Prime Site Gateways (1).

= TRAK 9100 GPS Time/Frequency Reference (1) {shared
with Co-located MNC at 950 Josephine Dispatch}.

= GGMB8000 Subsite Access Gateway (1).

= HP 2620-24 Ethernet LAN Switch (1).

= HP 2620-24 Backhaul Switch (1).

= Two Type 3 AC EDGE Devices with breakers.
= 7’ Cabinet (1).

CCD Primary |Geo-Redundant = GCP 8000 Prime site controllers (1).
Dispatch Simulcast Prime |- GCM 8000 Comparators (17).
= GGMB8000 Prime Site Gateway (1).

= TRAK 9100 GPS Time/Frequency Reference (1) {shared
with Co-located MNC at CCD Primary Dispatch}.

= GGMB000 Subsite Access Gateway (1).

= HP 2620-24 Ethernet LAN Switch (1).

= HP 2620-24 Backhaul Switch (1).

= Two Type 3 AC EDGE Devices with breakers.
= 7' Cabinet (1).

Simulcast Comparators and Voting

The prime simulcast controller serves as a control and audio center for the simulcast cell. Audio from
the user radios is received by the GTR 8000 simulcast receivers at the sites, packetized, and routed to
the prime site. At the prime site, a GCM 8000 voting comparator votes the multiple audio streams
from different sites on a frame-by-frame basis. The resulting voted composite signal is better than any
one site can provide. This “voted” audio at the prime site is again packetized and routed to two
destinations. First, the audio is redistributed to each site in the simulcast cell, which simultaneously
transmits the voted audio to the user radios operating in that cell. This allows all members of the call
to receive optimum quality audio. The prime site also routes the voted audio to the MNC. The MNC
services the audio to dispatch centers, simulcast cells/ repeater sites or other P25 zones that require
participation in the call.

The following topics provide information relevant to the proposed simulcast technology:

Renetting Interval - The use of high stability frequency standards removes the need to regularly
adjust or renet the base station frequencies, as the base station is continuously disciplined by the
frequency standard.

Simulcast Time Delay Control - The voting receivers manage the amount of path delay
compensation based on the particular system design. The maximum amount of path delay
compensation is 250 msec.

Frequency Stability - The GTR 8000 base radios frequency is synchronized by the GPS frequency
standard. Internal to the GTR ESS at each of the remote sites are redundant highly stable ovenized
crystal oscillators provided by the GPB 8000 RDM’s.
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Inbound Traffic Comparison - The GCM 8000 reconstructs the inbound audio stream as a
composite from each simulcast sub-site. As such, the GCM 8000 does not vote a single site since it is
reconstructing the best possible audio stream from each received audio stream. This is done on the
basis of error correction codes applied to the inbound Logical Data Units (LDU) which carry the
inbound vocoded audio. Motorola’s Configuration Service Software (CSS) can be connected to a
comparator to identify the simulcast site that is receiving the strongest inbound radio signal.

Distribution of Simulcast Information - The simulcast information distribution occurs over the IP
network.

Simulcast Site

The GTR 8000 site system is at the core of the simulcast cell. The GTR 8000 platform requires low
power, minimized rack space, and uses an IP-based transport layer, which allows increased backhaul
flexibility and capacity.

Subscriber audio is received and packetized by the stations. The internal GPB 8000 provides both
LAN routing and GPS services for each station at the site. The packetized audio is routed via the GPB
8000 and the local redundant site routers to the microwave backhaul network. The microwave routes
the audio to the active prime site to be voted.

The proposed IP simulcast subsystems do not require site controllers at the remote sites in order to
operate under control of the GCP 8000 site controllers at the simulcast prime sites. Simulcast site
controllers control the simulcast site over 100 BaseT Ethernet IP links. This reduces equipment cost
and eliminates a potential point of failure. In addition, each site uses redundant site gateways and
reference distribution modules for network transport, switching, and GPS reference functions. All
equipment is provided with alarm outputs to deliver status information to the network management
system.

The table below summarizes the equipment at each of the simulcast cell sites.
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Table 2-15: Equipment at Simulcast Sites.

Location Type of Equipment at Each Site

Simulcast Site
1670 Broadway Simulcast Remote |= GTR8000 ESS Rack #1 (1)

Denver Housing =  GTRB8000 Base Radios (6)
Authority - GPBS8000 RDM (2)

DFD Station 2 - GGMBS8000 Site Gateways (2)
Mountain Towers = 6 Port Combiner (1)

= B800MHz Transmit Filter (1)
=  Site RMC (2)
=  Cabinet RMC (2)
=  GTRB8000 Power Supplies (6)
=  7'x19"Rack (1)
= GTR8000 ESS Rack #2 (1)
= GTRB8000 Base Radios (6)
= High Availability XHUB (2)
= 6 Port Combiner (1)
= 800MHz Transmit Filter (1)
=  Cabinet RMC (2)
=  GTRB8000 Power Supplies (6)
=  7'x19"Rack (1)
= GTR8000 ESS Rack #3 (1)
= GTRB8000 Base Radios (5)
= High Availability XHUB (2)
= 6 Port Combiner (1)
=  Phasing Harness (1)
=  Cabinet RMC (2)
=  GTRB8000 Power Supplies (5)
=  7'x19"Rack (1)
= Transmit antennas (2).
= Receive antennas (2).
= Two 7/8" Heliax transmit lines (site specific lengths).
= Two 7/8" Heliax receive line (site specific lengths).

= One 1/2" Heliax receive test line (site specific
lengths).

= Bird Technologies 437-83I series Tower Top
Amplifier (1).

= Bird Technologies 437-83I series Control Monitoring
Unit (1).

= SDM3000 Alarm Interface (1).

= Eltek Flatpack2 DC power system with 12 hour
backup battery

= RFI APM8796K2 advanced power meter (1) with
SP7496-4440-DFF1RU antenna line coupler (2)
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Location Type of Equipment at Each Site ‘
Simulcast Site

Mount Morrison Simulcast Receive [= GPW8000 Receivers (17).

Only Remote |- GPB8000 RDM (2).

= XHUB (4).

= GGMB8000 Site Gateways (2)

- 7'x 19" Rack (1).

= See description of the ASTRO Site Repeater site at

Mount Morrison for addition equipment included at
this location.

2.1.1.3.2 ASTRO Site Repeater (ASR) System Description

Motorola has proposed a standalone trunked ASTRO 25 repeater site to provide coverage for the Red
Rocks Mountain Park. This site extends the P25 digital trunking coverage beyond the coverage
provided by the simulcast cell, with users roaming seamlessly throughout the coverage area, without
any manual intervention.

This site is designed with nine channels, with one being used for the control channel and the
remaining eight providing two talkpaths each using TDMA modulation, for a total of sixteen
talkpaths. Unlike the simulcast remotes sites, which connect to a prime site, the standalone trunking
sites will connect directly to the master sites. The standalone trunked repeater site will accommodate
two site links for dual transport paths to the master sites.

The ASR site will be located at the following location:

Table 2-16: ASR Site.

Site Name | Latitude Longitude Site Type  Structure APN Ownership Permitting

i Jurisdiction
Mount 39-44- 104-59- Tower 272’ 40-273- |Bear Creek Jefferson County,
Morrison 344N 122W | (Existing) 00-002 |Development Corp |CO

The table below summarizes the equipment at the ASR site.
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Location

Table 2-17: Equipment at ASR Site.

Type of Simulcast

Site

Equipment at Each Site

Mount
Morrison

ASR Site

= GTRB8000 ESS Rack #1 (1)

GTR8000 Base Radios (5)
GCP8000 Site Controller (2)
GGM8000 Site Gateways (2)
6 Port Combiner (1)

800MHz Transmit Filter (1)
Site RMC (1)

Cabinet RMC (1)

GTR8000 Power Supplies (5)
7' x 19" Rack (1)

= GTR8000 ESS Rack #2 (1)

GTRB8000 Base Radios (4)
XHUB (2)

6 Port Combiner (1)

Phasing Harness (1)

Cabinet RMC (1)

GTR8000 Power Supplies (4)
7' x 19" Rack (1)

= Transmit antenna (1).

= Receive antennas (2).

= One 7/8” Heliax transmit line (300).

= Two 7/8" Heliax receive lines (300").

= One 1/2” Heliax receive test line (300”).
= Bird Technologies 437-83I series Tower Top Amplifier (1).

= Bird Technologies 32 port 437-83I series Receive
Multicoupler (1).

= SDM3000 Alarm Interface (1).

= Eltek Flatpack2 DC power system with 12 hour backup
battery

= RFI APM8796K2 advanced power meter (1) with SP7496-
4440-DFF1RU antenna line coupler (1)

2.1.1.3.3 RF Distribution System

The simulcast remote sites and ASR site use GTR 8000 ESS (Expandable Site Subsystem) racks, a
space-efficient, single-rack design that integrates up to six GTR 8000 base radios, power supply
modules, redundant GPB 8000 Reference Distribution Modules (simulcast remote site only),
redundant Ethernet LAN switches, redundant site gateways, transmit combiner, and receiver
multicouplers. A diagram of the GTR8000 ESS is shown in the figure below (GPS receivers only
present on simulcast remote sites).

City and County of Denver

P25 Public Safety Radio System Replacement Project

@ Motorola Solutions

June 1, 2017

System Design  2-35



Microwave Backhaul / Microwave Backhaul
to Regional Control Locations to Regional Control Locations

uWave uWave
Backhaul Backhaul

o | e e -——-—-—

Integrated
Redundant
Site
Gateways

GPS
Receiver

A

o
1
1
1
1
1
1
1
GPS !
Receiver !
! LAN Switch
1
1
1
1
1
]
1
1

A

Tx
Antenna

RX
Antenna

In-Rack Rx
Muilticoupler

\—|_:_& Comhlner
I

clelolclol®

800 MHz GTR 8000 ESS

Figure 2-11: GTR8000 ESS Layout

The trunked antenna systems at each RF site are comprised of two main components: the Receive
Distribution Network and the Transmit Distribution Network.

Transmit Distribution System

The built-in six-channel Motorola combiner prepares the output signals from all the RF carriers in the
GTRB8000 ESS for transmission on a single antenna. The cavity combiner has a built-in single stage
circulator at each input. Each input to the combiner has a tuning and locking mechanism for each
cavity to provide on-site frequency selection/tuning and to prevent unintentional detuning. Circulator
loads are on the back of the combiner on a common heat sink. The transmit output from each
GTR8000 ESS can then either be sent to a dedicated transmit antenna, or combined with a second
GTR8000 ESS through a phasing harness.

Custom combiners are developed by Filtronics specifically for the GTR 8000. The PCD013-V6
compact transmit combiners included in this proposal operate in the (800 MHz) 851-870 MHz band.
Low loss, low IM circulators route the incoming signal to our state-of-the-art, high Q ceramic loaded
cavities. The signals are then combined using a rugged slab-line manifold.

For each simulcast remote site, the proposed solution includes two transmit antennas to accommodate
the thirteen total channels. GTR8000 ESS Rack #1 will consist of six channels and transmit through a
dedicated antenna. The combiner outputs from GTR8000 ESS Rack #2 consisting of four channels
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and GTR8000 ESS Rack #3 consisting of three channels will be combined through a phasing harness
and utilize a second antenna.

As designed, the current transmit antenna system will accommodate an additional eleven channels at
each simulcast remote site for a total of twenty-four total channels. This will allow CCD to expand
the channel quantities at the simulcast remote sites by 84percent without the need for additional
transmit antennas.

For ASR site, the proposed solution includes one transmit antenna to accommodate the nine total
channels. The combiner outputs from GTR8000 ESS Rack #1 consisting of five channels and
GTRB8000 ESS Rack #2 consisting of four channels will be combined through a phasing harness and
utilize a dedicated antenna.

As designed, the current transmit antenna system will accommodate an additional three channels at
the ASR site for a total of twelve total channels. This will allow CCD to expand the channel
guantities at the ASR site by 33percent without the need for additional transmit antennas.

Receive Distribution System

The Receive Distribution Network at each RF site is designed as a dual diversity receive system. A
dual diversity receive system consists of two receive paths that work in conjunction with each other,
providing the gains necessary to offset the receive degradation inherent in TDMA as compared to
FDMA. The dual diversity receive system supports both Phase I and Phase Il by utilizing a single
path during Phase | operation and both paths during Phase 11 operation.

The Receive Distribution Network at each RF site consists of two receive antennas, a TTA,a TTA
control monitoring unit and two receive multicouplers. The specific antennas used at each site are
based on coverage needs and are listed below.

The TTA system consists of two components: the TX/RX 437-831-01 tower-top amplifier mounted
close to the antennas and the corresponding control monitoring unit located with the site equipment.

The TTA has two paths, each with two separate amplifiers used for automatic redundancy. If an
amplifier failure occurs the backup amplifier is automatically switched in for full redundancy. The
amplifier selection is controlled by the control monitoring unit. A test port that allows the injection of
a test signal for sensitivity validation is included. The test port provides a 50-ohm match and has 30
dB of isolation from the antenna network. This isolation allows non-intrusive testing during normal
operation. The preselector in the TTA ensures no out of band signals will overdrive the amplifier.

The GTR8000 receive multicoupler consists of the GTR8000 ESS site and cabinet receive
multicouplers. At each RF site, two site receive multicouplers are used, one for each of the receive
diversity paths. The site receive multicoupler is the primary receive multicoupler, receiving and
distributing the input from the associated antenna network to up to four cabinet receive multicouplers.
The cabinet receive multicouplers then distribute that input to the radios included in the
corresponding GTR8000 ESS rack. Two cabinet receive multicouplers are included within each
GTR8000 ESS rack to provide distribution of the receive signal from each of the two diversity
receive antennas.

At each of the simulcast transmit and receive remote sites, the proposed design provides support for
up to eighteen receivers with the ability to expand to twenty-four receivers with the addition of one
GTR 8000 ESS rack and corresponding cabinet receive multicoupler. This will allow CCD to expand
the channel quantities at the simulcast remote sites by 84percent without the need for additional
receive antennas.
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At the simulcast receive only site, the proposed design includes a 32 port receive multicoupler to
communicate with the TTA. This receive multicoupler will be used to provide the receive signal
directly to the seventeen simulcast receivers. In addition, the receive multicoupler will provide the
receive signal to the ASR site located at the same location. In total, eighteen of the total 32 ports on
the receive multicoupler will be used, leaving fourteen ports available for future expansion of the
receive only site.

For the ASR site, the proposed design provides support for up to twelve receivers with the ability to
expand to twenty-four receivers with the addition of two GTR 8000 ESS racks and corresponding
cabinet receive multicouplers. This will allow CCD to expand the channel quantities at the simulcast
remote sites by 166percent without the need for additional receive antennas.

Proposed Trunked Antenna Systems (800 MHz)

Table 2-18: Receive Antennas (2 per site)

Site Make Model Gain (dBd) Height n(ft) ‘ Orientation
1670 Broadway Sinclair | SC412-HF2LDF 115 480 0
Denver Housing Authority | Sinclair | SC412-HF2LDF 115 110 0
DFD Station 2 Sinclair | SC412-HF2LDF 115 100 0
Mountain Towers Sinclair | SC412-HF2LDF 11.5 310 0
Mount Morrison RFS BMR8-A (6DT) 7.7 145 130

Table 2-19: Transmit Antennas

Make Model Gam(dBd) Height (ft) Orientation Qty

1670 Broadway Sinclair | SC476- 480 0 2
HF1LDF

Denver Housing Sinclair | SC476- 6.5 110 0 2

Authority HF1LDF

DFD Station 2 Sinclair |SC476- 6.5 100 0 2
HF1LDF

Mountain Towers Sinclair | SC476- 6.5 310 0 2
HF1LDF

Mount Morrison RFS BMR8-A (6DT) |11.5 165 130 1

The transmission lines will be uniform throughout the infrastructure and are categorized in
the table below.

Table 2-20: System Transmission Line Summary

Site Name Transmission Line Size/Type Lightning Surge

Suppression

Transmit AVAS5-50, HELIAX® Andrew Virtual Air™ Coaxial |Polyphaser TSX-

Transmission Line Cable, corrugated copper, 7/8 in. DFM-BF

Receive Transmission | AVA5-50, HELIAX® Andrew Virtual Air™ Coaxial |Polyphaser 109-

Line (Main) Cable, corrugated copper, 7/8 in. 0501W-A

Receive Transmission | LDF4-50A, HELIAX® Low Density Foam Coaxial |Polyphaser 109-

Line (Test) Cable, corrugated copper, 1/2 in. 0501W-A
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2.1.1.3.4 Channel Interference Mitigation

In the event that interference is incurred on a specific channel, a configurable Illegal Carrier timer is
triggered. If the interference remains for the duration of the timer, the corresponding site controller
will remove the channel from service until the interference is eliminated. If the affected channel is
part of the simulcast cell, the corresponding channel will also be removed from service at each of the
remaining simulcast remote sites until which time the affected channel is able to be returned to
service. In the event that interference is incurred at a single simulcast remote site, it will be the
responsibility of the system administrator to determine if system capacity is required over provided
coverage from the reduced capacity site and manually remove the affected site from service.

To determine the source of the interferer, CCD can use an existing CCD Aeroflex 3920B service
monitor to perform signal level measurements to utilize in locating the interferer.

Included as part of this design, Motorola’s simulcast subsystem provides the Interference Locator
feature, in which information collected from the simulcast remote sites can be utilized to determine
the location of the interfering signal. The comparator coordinates the base radios to capture the
interference and informs the UNC of the incident. The UNC then collects the data from the base
radios, process the event, determines the location and displays the location on the GUI. The size of
the reported area is based on the number of simulcast remotes sites within the simulcast cell. Based
on the four-site configuration of the proposed CCD simulcast cell, the resultant search area will be
less than one square mile.

2.1.1.4 Proposed Microwave Backhaul Network

For the proposed microwave system, Motorola has included a solution from Nokia to provide the
CCD system with a robust loop protected, high capacity microwave network. The solution is based on
the following products:

o Nokia 9500 Microwave Packet Radio (MPR)
o Nokia 7705 Service Aggregation Router (SAR)
e Nokia 5620 SAM.

2.1.1.4.1 Microwave Network Architecture

The proposed microwave solution creates a single ring solution by providing six new microwave
links along with the use of a CCD provided microwave link. As specified in the RFP, a new link will
be available between the CCD Primary Dispatch and 950 Josephine. Through the addition of six
links, Motorola will create a microwave loop design necessary to meet the needs of CCD. This
physical architecture is based on licensed Microwave utilizing the Radio Frequency (RF) components
of the 9500 Microwave Packet Radio (MPR). To guarantee the high availability of the network, the
radio frequencies selected for all Microwave links are lower 6 GHz and 11 GHz. The figure below
shows the physical topology of the architecture.
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Figure 2-12: Proposed Microwave Topology

Due to the ring topology, all paths were designed as non-standby, with no space diversity needed on
any paths to meet the availability requirements. The ring architecture also provides greater reliability
in the event of hardware failure (i.e. a 1+1 link), but also a path failure.

To achieve the required 99.999percent annual 2-way availability with minimum 160 Mbps bandwidth
capacity for the new links, the proposed links have been designed to support 128 QAM fixed
modulation (it is understood that the existing link between 990 Josephine and CCD Primary Dispatch
will be implemented with adaptive modulation).

2.1.1.4.2 Microwave System Bandwidth Utilization

As designed, the microwave system provides 160 Mbps capacity on each new link to meet the
bandwidth requirements of the proposed radio system and also allow for considerable future growth.
The proposed radio system has the following bandwidth requirements:

5.2 Mbps for inter-master site link

10 Mbps for the inter-simulcast prime site link

784 kbps for simulcast prime site links to the master sites

4.3 Mbps for five remote site links to prime sites (856 kbps each link)

784 kbps for Mount Morrison ASR site links to the master sites

2.3 Mbps for CCD Primary Dispatch site links to master sites

1.9 Mbps for 950 Josephine Dispatch site links to master sites

6.8 Mbps for remaining four dispatch sites site links to master sites (1.7 Mbps each)
2.0 Mbps for Customer Enterprise Network traffic to/from the master site.

The total bandwidth required on the microwave system for the proposed radio system is 34.1 Mbps.
The microwave design provides for over 400percent growth.

2.1.1.4.3 IP/MPLS Mission Critical Communication Router

For the IP/MPLS requirements, the 7705 Service Aggregation Router (SAR-8) Carrier class service
router has been selected to provide all the intelligence required in routing the P25 traffic from remote
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sites to the master site, as well as the video surveillance camera that will be backhauled. What
differentiates the 7705 SAR-8 from enterprise class routers is the built-in full redundancy in Control
and Switching, -48V Power, Ethernet port cards.

The Nokia 7705 SAR-8 is a two-rack unit (2 RU) with industry-leading access density. The platform
can be configured with a redundant control and switch module and Media Dependent Adapters
(MDASs). The SAR-8 has eight slots, two are allocated for Control and Switch modules (CSMs), with
the remaining six being available for MDAs, which are port-by-port configurable as access or
network facing ports with no limitation.

The proposed solution for CCD incorporates the use of a Packet Microwave Card (PMC), which
eliminates the need of having an independent Radio /O Interface chassis. In the case of the 9500
MPR, it eliminates the need to deploy the MSS-8 chassis, which housed all the Ethernet/T1/T3/0C3
interfaces.

The PMC MDA is an 8-port GE module. All ports can be used as either access (i.e. towards site
router) or network (i.e. towards fiber or microwave) facing ports. Two ports are RJ45-based, and six
are SFP-based. Of the total 8 ports, 4 ports are Microwave Aware and can be used in split mount or
all indoor configurations. All 8-ports can be used in the traditional non microwave deployment, with
Layer 1/2/3 Virtual Private Networking capabilities.

The table below lists the 7705 SAR-8 equipment included at each site.

Table 2-21: Nokia 7705 SAR-8 Equipment At Each Site.

Location ‘ Equipment at Each Site
1670 Broadway = SAR-8 Shelf V2 (1)
Denver Housing Authority = SAR Release 8.0 OS License (1)
DFD Station 2 = SAR-8 Shelf V2 Fan Module (1)

= SAR Control and Switch Module Version 2 (2)
= Packet Microwave Card (2)
= 1-Port 1000 Base-TX SFP (8)

Mountain Towers

Mount Morrison* = Packet Microwave Card (2)
950 Josephine* = 1-Port 1000 Base-TX SFP (8)
CCD Primary Dispatch* = Packet Microwave Card (2)

= 1-Port 1000 Base-TX SFP (6)
= 1-Port 1000 Base-LX SFP (2)

* In discussions with Nokia, it was indicated to Motorola that CCD currently operates a 7705 SAR-8
at the Mount Morrison, 950 Josephine and CCD Primary Dispatch sites. This design includes the
necessary PMC’s and SFP’s to be added to these existing shelves.

5620 SAM Network Management System

Both the MPR 9500 and the 7705 are managed by Nokia’s 5620 Service Aware Manager (SAM).
This will provide simplified training for both IP/MPLS and Microwave to CCD vs. having to learn
two different management systems. In addition, the 5620 SAM has the ability to segment the
network, so that specific users have access to specific nodes, while others have access to other nodes.
It also enables the ability to restrict certain commands to certain individuals which may have
clearance for entering/deleting additional services and user.
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The 5620 SAM takes network operators well beyond the traditional boundaries of element, network,
and service management. The network is easily managed through the 5620 SAM, for provisioning,
operations, inventory management and troubleshooting. It enables unified, end-to-end management of
the IP/MPLS network and the services they deliver. The SAM also provides strong access control
functionality: by grouping users/operators in profiles, with clear scope of command based on their
responsibilities, a single SAM platform can be shared by multiple departments. The user profiles
define which routers a group of users can access, which commands they can execute on those routers,
which protocols are allowed.

As part of its network and service management responsibility, the 5620 SAM also takes care of
security management. Creating, modifying, and applying security mechanisms, as well as monitoring
security incidents/alarms, troubleshooting faults, and logging breaches or unwanted configuration
changes are amongst the SAM security features.

Among the capabilities the 5620 SAM provides are:

An easy to use way to effectively manage the network proposed here

An operator friendly GUI

A means to easily o scale the IP/MPLS operations with effective tools to empower operators

An automated and standardized network commissioning using policies to reduce configuration

errors

e A Simplify provisioning, system to accelerate and reduces the cost of introducing new IP/MPLS-
based services

e A means to proactively monitors network and service to detect degradation before services are
impacted

e Atool to reduce fault isolation times by offering comprehensive OAM tools and topology views.

2.1.1.4.5 Traffic Prioritization

The proposed network is built on a MPLS (Multi Protocol Label Switching) solution. This
architecture provides a range of advantages.

By using QoS mechanisms, MPLS effectively supports the convergence of multiple services over a
common packet-based infrastructure. It enables the network to discriminate among various types of
traffic based on a rich set of classification attributes and prioritizes the transmission of higher-priority
traffic. Features such as Hierarchical QoS (H-QoS) also allow lower-priority traffic to burst to fill
available bandwidth when higher-priority applications go idle. H-QoS uses an advanced scheduling
mechanism to implement service hierarchies, which provide maximum isolation and fairness across
different traffic while optimizing uplink utilization. H-QoS will provide a mechanism to increase the
effective available bandwidth across the proposed microwave links.

The 7705 SAR-8 IP/MPLS router has been designed from the ground up to be able to differentiate
services. To accomplish prioritization of certain services over others, a sophisticated mechanism for
Quality of Service (QoS) and Traffic Management is required from a platform. Unlike traditional
switches that can only implement 8 queues per switch port, the 7705 SAR-8 IP/MPLS router has the
ability to provide 8 queues per service per port.

Traffic Management is also as important. It enables the different applications to allocate specific
amounts of bandwidth across the Microwave network and guarantee each application’s service. If the
bandwidth is not being used by one application (i.e. P25), the proposed solution will dynamically
hand back any unused bandwidth to other applications and agencies to re-use until it needs the
bandwidth again.

City and County of Denver June 1, 2017
P25 Public Safety Radio System Replacement Project

@ Motorola Solutions System Design  2-42



2.1.1.4.6 Microwave Path Profiles

The information below provides the path profiles for each hop within the proposed Nokia microwave
system. All paths were calculated based on known database information and were not based on actual
site surveys. When the physical site survey is complete, if the path will not meet reliability
requirements, a change order at an additional cost may be required.

2.1.1.4.7 Nokia Microwave Path Profiles

Nokia Microwave Path Profiles are included on the pages the follow.
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Transmission details (Mountain Towers-Denver Housing Authority.pl5)

Mountain Towers DenXStrhgﬁ:Jysing
Latitude 3941 45.07 N 3938 18.00 N
Longitude 104 56 20.01 W 104 53 59.90 W
True azimuth (°) 152.38 33241
Elevation (ft) 5413.39 5588.58
Tower height (ft) 310.00 110.00
Tower type roof mount building mount
Antenna model SC3-W100 (TR) SC3-W100 (TR)
Antenna gain (dBi) 38.30 38.30
Antenna diameter (ft) 3.00 3.00
Antenna height (ft) 310.00 110.00
TX line model E105 E105
TX line unit loss (dB/100 ft) 2.75 2.75
TX line length (ft) 50.00 50.00
TX line loss (dB) 1.38 1.38
Connector loss (dB) 0.50 0.50
Circulator branching loss (dB) 0.70 0.70
TX filter loss (dB) 1.40 1.40
RX filter loss (dB) 1.70 1.70
TX loss (dB) 3.98 3.98
RX loss (dB) 4.28 4.28
Frequency (MHz) 11200.00
Polarization Vertical
Path length (mi) 4.48
Free space loss (dB) 130.61
Configuration NSB - Diplexer NSB - Diplexer
Radio model | 95MPR11-L128F30-161 | 95MPR11-L128F30-161
TX power (dBm) 30.50 30.50
Emission designator 30MOD7W 30MOD7W
EIRP (dBm) 64.82 64.82
RX threshold criteria 1E-6 BER 1E-6 BER
RX threshold level (dBm) -74.00 -74.00
Maximum receive signal (dBm) -22.00 -22.00
Receive signal (dBm) -31.87 -31.87
Thermal fade margin (dB) 42.13 42.13
Dispersive fade margin (dB) 57.00 57.00
Effective fade margin (dB) 42.06 42.06
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Mountain Towers DenXStrhgﬁ:Jysmg
Annual multipath availability (%) 99.99999 99.99999
Annual multipath unavailability (sec) 1.70 1.70
Annual 2 way multipath availability (%) 99.99999
Annual 2 way multipath unavailability
(sec) 3.40
Annual rain availability (%) 99.99999
Annual rain unavailability (min) 0.04
Annual rain + multipath availability (%) 99.99998
Annual rain + multipath unavailability 0.10

(min)

Multipath fading method - Vigants - Barnett
Rain fading method - Crane
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Transmission details (Mt. Morrison-Denver Housing Authority.pl5)

Mt. Morrison DenXStrhgﬁ:Jysing
Latitude 3940 17.51 N 3938 18.00 N
Longitude 105 13 07.81 W 104 53 59.90 W
True azimuth (°) 97.57 277.77
Elevation (ft) 7683.10 5588.58
Tower height (ft) 20.00 110.00
Tower type building mount building mount
Antenna model PADG6-59 (TR) PADG6-59 (TR)
Antenna gain (dBi) 38.70 38.70
Radome loss (dB) 0.40 0.40
Antenna diameter (ft) 6.00 6.00
Antenna height (ft) 20.00 110.00
TX line model E60 E60
TX line unit loss (dB/100 ft) 1.19 1.19
TX line length (ft) 70.00 50.00
TX line loss (dB) 0.83 0.60
Connector loss (dB) 0.50 0.50
Circulator branching loss (dB) 0.60 0.60
TX filter loss (dB) 1.30 1.30
RX filter loss (dB) 1.60 1.60
TX loss (dB) 3.63 3.40
RX loss (dB) 3.93 3.70
Frequency (MHz) 6100.00
Polarization Vertical
Path length (mi) 17.17
Free space loss (dB) 137.00
Configuration NSB - Diplexer NSB - Diplexer
Radio model | 95MPR61-L128F30-161 | 95MPR61-L128F30-161
TX power (dBm) 32.50 32.50
Emission designator 30MOD7W 30MOD7W
EIRP (dBm) 67.57 67.80
RX threshold criteria 1E-6 BER 1E-6 BER
RX threshold level (dBm) -74.50 -74.50
Maximum receive signal (dBm) -22.00 -22.00
Receive signal (dBm) -34.67 -34.67
Thermal fade margin (dB) 39.83 39.83
Dispersive fade margin (dB) 57.00 57.00
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Mt. Morrison DenXStrhgﬁ:Jysing
Effective fade margin (dB) 39.79 39.79
Annual multipath availability (%) 99.99996 99.99996
Annual multipath unavailability (sec) 13.71 13.71
Annual 2 way multipath availability (%) 99.99991
Annual 2 way multipath unavailability 27 42
(sec)
Annual rain availability (%) 100.00000
Annual rain unavailability (min) 0.00
Annual rain + multipath availability (%) 99.99991
Annual rain + multipath unavailability 0.46

(min)

Multipath fading method - Vigants - Barnett
Rain fading method - Crane
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Transmission details (Mt. Morrison-950 Josephine Street.pl5)

Mt. Morrison 950 Josephine Street
Latitude 39401751 N 394352.16 N
Longitude 105 1307.81 W 104 57 29.00 W
True azimuth (°) 73.43 253.59
Elevation (ft) 7683.10 5398.10
Tower height (ft) 20.00 180.00
Tower type building mount self supporting
Antenna model PADG6-59 (TR) PADG6-59 (TR)
Antenna gain (dBi) 38.70 38.70
Radome loss (dB) 0.40 0.40
Antenna diameter (ft) 6.00 6.00
Antenna height (ft) 20.00 100.00
TX line model E60 E60
TX line unit loss (dB/100 ft) 1.19 1.19
TX line length (ft) 70.00 150.00
TX line loss (dB) 0.83 1.79
Connector loss (dB) 0.50 0.50
Circulator branching loss (dB) 0.60 0.60
TX filter loss (dB) 1.30 1.30
RX filter loss (dB) 1.60 1.60
TX loss (dB) 3.63 4.59
RX loss (dB) 3.93 4.89
Frequency (MHz) 6100.00
Polarization Vertical
Path length (mi) 14.50
Free space loss (dB) 135.54
Configuration NSB - Diplexer NSB - Diplexer
Radio model | 95MPR61-L128F30-161 | 95MPR61-L128F30-161
TX power (dBm) 32.50 32.50
Emission designator 30MOD7W 30MOD7W
EIRP (dBm) 67.57 66.61
RX threshold criteria 1E-6 BER 1E-6 BER
RX threshold level (dBm) -74.50 -74.50
Maximum receive signal (dBm) -22.00 -22.00
Receive signal (dBm) -34.36 -34.36
Thermal fade margin (dB) 40.14 40.14
Dispersive fade margin (dB) 57.00 57.00
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Mt. Morrison 950 Josephine Street
Effective fade margin (dB) 40.10 40.10
Annual multipath availability (%) 99.99999 99.99999
Annual multipath unavailability (sec) 3.84 3.84
Annual 2 way multipath availability (%) 99.99998
Annual 2 way multipath unavailability 768
(sec)
Annual rain availability (%) 100.00000
Annual rain unavailability (min) 0.00
Annual rain + multipath availability (%) 99.99998
Annual rain + multipath unavailability 0.13

(min)

Multipath fading method - Vigants - Barnett
Rain fading method - Crane
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CCD Primary Dispatch

Latitude 39464291 N
Longitude 104 50 58.65 W
Azimuth 72.78°
Elevation 5318 ft ASL
Antenna CL 25.0 ft AGL

Frequency (MHz) = 11200.0
K= 1.33
%F1 = 60.00

DFED Station 2

Latitude 3947 29.70 N
Longitude 104 47 42.80 W
Azimuth 252.81°
Elevation 5341 ft ASL
Antenna CL 85.0 ft AGL
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Transmission details (CCD Primary Dispatch-DFD Station 2.pl5)

CCD Primary Dispatch DFD Station 2
Latitude 3946 42.91 N 3947 29.70 N
Longitude 104 50 58.65 W 104 47 42.80 W
True azimuth (°) 72.78 252.81
Elevation (ft) 5318.24 5340.68
Tower height (ft) 25.00 85.00
Tower type roof mount self supporting
Antenna model SC3-W100 (TR) SC3-W100 (TR)
Antenna gain (dBi) 38.30 38.30
Antenna diameter (ft) 3.00 3.00
Antenna height (ft) 25.00 85.00
TX line model E105 E105
TX line unit loss (dB/100 ft) 2.75 2.75
TX line length (ft) 75.00 135.00
TX line loss (dB) 2.06 3.72
Connector loss (dB) 0.50 0.50
Circulator branching loss (dB) 0.70 0.70
TX filter loss (dB) 1.40 1.40
RX filter loss (dB) 1.70 1.70
TX loss (dB) 4.66 6.32
RX loss (dB) 4.96 6.62
Frequency (MHz) 11200.00
Polarization Vertical
Path length (mi) 3.03
Free space loss (dB) 127.22
Configuration NSB - Diplexer NSB - Diplexer
Radio model | 95MPR11-L128F30-161 | 95MPR11-L128F30-161
TX power (dBm) 30.50 30.50
Emission designator 30MOD7W 30MOD7W
EIRP (dBm) 64.14 62.48
RX threshold criteria 1E-6 BER 1E-6 BER
RX threshold level (dBm) -74.00 -74.00
Maximum receive signal (dBm) -22.00 -22.00
Receive signal (dBm) -31.48 -31.48
Thermal fade margin (dB) 42.52 42.52
Dispersive fade margin (dB) 57.00 57.00
Effective fade margin (dB) 42.45 42.45
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CCD Primary Dispatch

DFD Station 2

Annual multipath availability (%) 100.00000 100.00000
Annual multipath unavailability (sec) 0.49 0.49
Annual 2 way multipath availability (%) 100.00000
Annual 2 way multipath unavailability
(sec) 0.98
Annual rain availability (%) 100.00000
Annual rain unavailability (min) 0.01
Annual rain + multipath availability (%) 100.00000
Annual rain + multipath unavailability 0.02

(min)

Multipath fading method - Vigants - Barnett
Rain fading method - Crane
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1670 Broadway Frequency (MHz) =6100.0 DFED Station 2
Latitude 3944 34.40N K= 1.33 Latitude 3947 29.70 N
Longitude 10459 12.20 W %F1 = 60.00 Longitude 104 47 42.80 W
Azimuth 71.70° Azimuth 251.82°
Elevation 5237 ft ASL Elevation 5341 ft ASL
Antenna CL 480.0 ft AGL Antenna CL 65.0 ft AGL
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Transmission details (1670 Broadway-DFD Station 2.pl5)

1670 Broadway DFD Station 2
Latitude 3944 34.40N 3947 29.70N
Longitude 104 59 12.20 W 104 47 42.80 W
True azimuth (°) 71.70 251.82
Elevation (ft) 5237.20 5340.68
Tower height (ft) 480.00 85.00
Tower type building mount self supporting
Antenna model PADG6-59 (TR) PADG6-59 (TR)
Antenna gain (dBi) 38.70 38.70
Radome loss (dB) 0.40 0.40
Antenna diameter (ft) 6.00 6.00
Antenna height (ft) 480.00 65.00
TX line model E60 E60
TX line unit loss (dB/100 ft) 1.19 1.19
TX line length (ft) 50.00 115.00
TX line loss (dB) 0.60 1.37
Connector loss (dB) 0.50 0.50
Circulator branching loss (dB) 0.60 0.60
TX filter loss (dB) 1.30 1.30
RX filter loss (dB) 1.60 1.60
TX loss (dB) 3.40 4.17
RX loss (dB) 3.70 4.47
Frequency (MHz) 6100.00
Polarization Vertical
Path length (mi) 10.74
Free space loss (dB) 132.92
Configuration NSB - Diplexer NSB - Diplexer
Radio model | 95MPR61-L128F30-161 | 95MPR61-L128F30-161
TX power (dBm) 32.50 32.50
Emission designator 30MOD7W 30MOD7W
EIRP (dBm) 67.80 67.03
RX threshold criteria 1E-6 BER 1E-6 BER
RX threshold level (dBm) -74.50 -74.50
Maximum receive signal (dBm) -22.00 -22.00
Receive signal (dBm) -31.04 -31.04
Thermal fade margin (dB) 43.46 43.46
Dispersive fade margin (dB) 57.00 57.00
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1670 Broadway DFD Station 2
Effective fade margin (dB) 43.37 43.37
Annual multipath availability (%) 99.99994 99.99994
Annual multipath unavailability (sec) 19.03 19.03
Annual 2 way multipath availability (%) 99.99988
Annual 2 way multipath unavailability 38.06
(sec)
Annual rain availability (%) 100.00000
Annual rain unavailability (min) 0.00
Annual rain + multipath availability (%) 99.99988
Annual rain + multipath unavailability 0.63

(min)

Multipath fading method - Vigants - Barnett
Rain fading method - Crane
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1670 Broadway Frequency (MHz) = 11200.0 Mountain Towers
Latitude 3944 34.40N K= 1.33 Latitude 394145.07 N
Longitude 10459 12.20 W %F1 = 60.00 Longitude 104 56 20.01 W
Azimuth 141.84° Azimuth 321.87°
Elevation 5237 ft ASL Elevation 5413 ft ASL

Antenna CL 480.0 ft AGL

Antenna CL 310.0 ft AGL
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Transmission details (1670 Broadway-Mountain Towers.pl5)

1670 Broadway Mountain Towers
Latitude 3944 34.40N 3941 45.07 N
Longitude 104 59 12.20 W 104 56 20.01 W
True azimuth (°) 141.84 321.87
Elevation (ft) 5237.20 5413.39
Tower height (ft) 480.00 310.00
Tower type building mount roof mount
Antenna model SC3-W100 (TR) SC3-W100 (TR)
Antenna gain (dBi) 38.30 38.30
Antenna diameter (ft) 3.00 3.00
Antenna height (ft) 480.00 310.00
TX line model E105 E105
TX line unit loss (dB/100 ft) 2.75 2.75
TX line length (ft) 50.00 50.00
TX line loss (dB) 1.38 1.38
Connector loss (dB) 0.50 0.50
Circulator branching loss (dB) 0.70 0.70
TX filter loss (dB) 1.40 1.40
RX filter loss (dB) 1.70 1.70
TX loss (dB) 3.98 3.98
RX loss (dB) 4.28 4.28
Frequency (MHz) 11200.00
Polarization Vertical
Path length (mi) 4.13
Free space loss (dB) 129.90
Configuration NSB - Diplexer NSB - Diplexer
Radio model | 95MPR11-L128F30-161 | 95MPR11-L128F30-161
TX power (dBm) 30.50 30.50
Emission designator 30MOD7W 30MOD7W
EIRP (dBm) 64.82 64.82
RX threshold criteria 1E-6 BER 1E-6 BER
RX threshold level (dBm) -74.00 -74.00
Maximum receive signal (dBm) -22.00 -22.00
Receive signal (dBm) -31.15 -31.15
Thermal fade margin (dB) 42.85 42.85
Dispersive fade margin (dB) 57.00 57.00
Effective fade margin (dB) 42.76 42.76

August 17, 2017



yinfinity

1670 Broadway Mountain Towers
Annual multipath availability (%) 100.00000 100.00000
Annual multipath unavailability (sec) 1.13 1.13
Annual 2 way multipath availability (%) 99.99999
Annual 2 way multipath unavailability 296
(sec)
Annual rain availability (%) 99.99999
Annual rain unavailability (min) 0.03
Annual rain + multipath availability (%) 99.99999
Annual rain + multipath unavailability 0.07

(min)

Multipath fading method - Vigants - Barnett
Rain fading method - Crane
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2.1.1.5 System Failure Analysis and Reliability Features

2.1.1.5.1 Avoidance of Single Points of Failure

The proposed system is designed so that no single point of failure will disable seamless wide-area
communication. The system is comprised of dual master network controllers, redundant core network
equipment, dual RF, console and network management site links, loop diversity microwave,
redundant prime site simulcast controller equipment with geographically separated redundancy, and
redundant network and voice processing hardware. A complete redundancy and failure analysis is
contained below.

The failure mode analysis contained here is comprehensive and represents Motorola’s proposed
design. We are also willing and able to demonstrate the robust nature of the proposed system in
presence of these induced failures at the oral presentation and demonstrations, so that the CCD’s
system users can see firsthand how the system performs when put in a compromised state.

Motorola has included a comprehensive analysis of failure scenarios and reliability features for the
proposed system design. We have provided in response to this section a full failure analysis narrative
and block diagrams for each major component failure possible for the proposed system, including the
following elements:

Master site
Simulcast prime site
Simulcast remote site
Multicast ASR site
Dispatch site.

2.1.1.5.2 Master Site Redundancy

The Master Site included in the proposed system consists of full redundancy of critical components
necessary to maintain wide-area communications in the event of a single point of failure. This
redundancy is distributed across the two Master Sites locations (950 Josephine Dispatch and CCD
Primary Dispatch). Included in this are dual master network controllers. Both master network
controllers will have the same system components and will be live on the system, with the primary
master network controller actively processing traffic and the second in a mirrored configuration,
immediately ready to take over processing without requiring re-affiliation of radios or consoles.
Failure of the active master network controller will result in the automatic switch-over of control to
the backup master network controller. During the switchover period between the master controllers,
the system temporarily enters into site trunking mode. This usually lasts for less than 30 seconds, is
typically only a few seconds, and many users may not even be aware that a switch has occurred.

In the seconds during switchover, when the system is in site trunking mode, the subscriber units in the
field will have a visual and audible indication that the system is in site trunking, and that they do not
have wide area communication. During this period, subscriber users will maintain communications to
other subscriber users, but will lose direct communication to dispatch consoles. Communication to
dispatch users will be processed through backup radios at dispatch. Once the backup master network
controller takes over control and the system is back in wide-area operation, the subscriber units and
dispatch operations go back to normal wide-area operation. No deaffiliation or reaffiliation takes
place during this period. During the period when the entire system is in site trunking mode (usually a
few seconds), dispatch users will have a visual and audible indication of not having wide area access
to trunked resources on the system.
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System managers have the ability to manually switch between the active master network controller
and the backup master network controller using the configuration tool. This manual switchover will
result in the system going into site trunking mode for a period of up to 30 seconds before the previous
backup master network controller becomes the active master network controller.

In addition to box-level redundancy of the master network controllers, each master network controller
also consists of redundant power supplies and network interface cards. In the event of failure of either
of these components, operation of the master network controller is not impacted, and wide area
communication is maintained without interruption.

As with the master network controllers, redundant core network equipment is also included as part of
the proposed system. Each piece of core network equipment critical to wide area communications
includes a redundant piece of equipment. In the event of a network component failure, reconvergence
through the secondary device is virtually instantaneous and wide-area communications is maintained
throughout and transparent to the end-users.

2.1.1.5.3 Simulcast Prime Site Redundancy

The proposed system includes geographically redundant prime sites, with the main prime site located
at 950 Josephine Dispatch and the backup prime site located at CCD Primary Dispatch. Three prime
site controllers are included, with two located at the main prime site and one at the backup prime site.
During normal operating conditions, one prime site controller acts as the active controller, processing
all calls, and the other two controllers act as standby controllers. Failure of the active site controller
will cause automatic and immediate switchover to one of the standby prime site controllers without
affecting normal wide area operation. This switchover is transparent to the system users.

For each channel, a comparator module is included at each of the two prime sites. Failure of the
active comparator module for a specific channel will result in the automatic and immediate
switchover to the corresponding standby comparator module. This switchover is transparent to the
system’s users.

Prime sites include full redundancy of all network equipment, distributed across the two prime sites.
The failure of a site gateway or site access gateway will cause traffic to be rerouted through the
corresponding secondary gateway without any impact on communications. The failure of an Ethernet
LAN switch will cause all equipment with connections to the failed switch to lose communications.
The impact of a failed Ethernet LAN switch is dependent on the location of the active prime site
controller. If the active prime site controller resides on the Ethernet LAN switch for which a failure
occurred, the site will leave wide trunking operation for up to 30 seconds. If the active prime site
controller is not on the failed Ethernet LAN switch, the failure is transparent to the system users.

2.1.1.5.4 Simulcast Remote Site Redundancy

All simulcast remote sites have redundant site gateways to connect to the simulcast prime site, as well
as dual site links and redundant Ethernet LAN switches to protect against single point of failure.
Failure of the primary site gateway, site link, or Ethernet LAN switch will cause automatic and
immediate switchover to the corresponding redundant module without any loss of normal wide-area
trunking operations. The switchover is transparent to the system’s users.

2.1.1.5.5 Failure Mode Analysis Narrative and Diagrams

Motorola has designed the system to be inherently fault-tolerant, ensuring reliable communications
for all end-users. Redundant components and network component distribution ensure maximum
system availability for end-users. Site and system component failures are detected by the unified
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event manager (UEM) at the master site, and will be reported to the appropriate personnel. This
section demonstrates the redundancy and self-healing features of Motorola’s system design by
explaining required loss and recovery scenarios for the proposed system.

The failure mode analysis contained here is comprehensive and represents Motorola’s proposed
design. We have provided in response to this section a full failure analysis narrative and block
diagrams for each major component failure possible for the proposed system, including the following
scenarios:

Master Site Failure Scenarios

Zone Controller failure at master site core

Site Wide Failure at Master site core

Network component failure at main master site core

Link failure between dispatch/simulcast prime/conventional site and the master site.

Simulcast Prime Site Failure Scenarios

Simulcast prime site controller

Both simulcast prime site controllers at main prime site
Comparator at prime site

Single gateway (or site link) to master site

Single Ethernet switch

Prime site reference (GPS)

Prime site main site access gateway to remote sites.

Simulcast Remote Site Failure Scenarios

o Simulcast remote site main gateway (or site link)
e Simulcast remote site main Ethernet LAN switch
o Simulcast remote site single control channel or voice channel.

Multicast Site (ASR) Failure Scenarios

Multicast site (ASR) main gateway (or site link)

Multicast site (ASR) main Ethernet LAN switch

Multicast site (ASR) main site controller

Multicast site (ASR) single control channel or voice channel.

Dispatch Site Failure Scenarios

e Dispatch operator position
e Ethernet switch at dispatch site
e Main site gateway or site link at dispatch site.

2.1.1.5.6 Master Site Failure Scenarios

As shown in the figure below, the proposed radio system includes a master site with redundant Zone
Controllers, LAN switches, gateways and backhaul switches distributed across two locations to
provide a high level of redundancy. The Zone Controllers provide the connectivity between the prime
simulcast sites, ASR site and the console dispatch site.
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Figure 2-13: Proposed Master Site Network Diagram

Failure of Zone Controller at Master Site Core
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Figure 2-14: Failure of Zone Controller at Master Site Core

Scenario: Failure of Zone Controller.

Result: The master site cores consist of redundant Zone Controllers. In the event that a failure of the
active Zone Controller occurs, operations will automatically switchover to the standby Zone
Controller.

As the switchover process takes place, the system will temporarily enter site trunking mode. Wide
area trunking will be restored when the switchover process is complete (typically less than 30
seconds). Any and all calls generated after automatic switchover to the backup Zone Controller
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will not observe any change of service.

Once the primary Zone Controller is restored to operation, the remote sites will not switch back
automatically unless there is a subsequent failure of the backup Zone Controller. This prevents
unnecessary switching should the restoration of service be transient or intermittent.

Subscriber Subscriber radio units in the field will temporarily go into site trunking mode until the backup Zone
Impact: Controller takes over system operation. At that point they will revert back to wide area trunking
mode of operation.
During the switchover period between the Zone Controllers when the system temporarily enters
into site trunking mode, the subscriber units can communicate with other subscriber users
affiliated to the same simulcast cell / ASR site.

Dispatch The dispatch sites will temporarily lose wide area connectivity and will not have access to
Impact: trunking resources, until the backup Zone Controller takes over system operation.
During the switchover period between the Zone Controllers when the system temporarily enters
into site trunking mode, the dispatch users can communicate to the subscriber units in the field
using backup control stations.

PEICHInlEHEM No impact. Data and configuration information is replicated across master sites.

Protection: Redundant Zone Controllers.

Detection: Alarm on Network Management Terminal (UEM).

Site Wide Failure at Master Site Core
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Figure 2-15: Site-Wide Failure at Master Site Core

Scenario: Catastrophic event at a Master Site, Failure of Core LAN Switch.

Result: The master site cores consist of redundant Zone Controllers and network equipment distributed
over two locations. In the event that a catastrophic event occurs at one of the two master site
locations, or during the failure of the Core LAN Switch at the active master site, operations will
automatically switchover to the secondary master site location.

As the switchover process takes place, the system will temporarily enter site trunking mode. Wide
area trunking will be restored when the switchover process is complete (typically less than 30
seconds). Any and all calls generated after automatic switchover to the backup master will not
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Subscriber
Impact:

Dispatch
Impact:

Data Impact:
Protection:
Detection:

observe any change of service.

Once the primary master site is restored to operation, the remote sites will not switch back
automatically unless there is a subsequent failure of the backup Zone Controller. This prevents
unnecessary switching should the restoration of service be transient or intermittent.

Subscriber radio units in the field will temporarily go into site trunking mode until the backup Zone
Controller takes over system operation. At that point they will revert back to wide area trunking
mode of operation.

During the switchover period between the Zone Controllers when the system temporarily enters
into site trunking mode, the subscriber units can communicate with other subscriber users
affiliated to the same simulcast cell / ASR site.

The dispatch sites will temporarily lose wide area connectivity and will not have access to
trunking resources, until the backup Zone Controller takes over system operation.

During the switchover period between the Zone Controllers when the system temporarily enters
into site trunking mode, the dispatch users can communicate to the subscriber units in the field
using backup control stations.

No impact. Data and configuration information is replicated across master sites.

Geo-Redundant Master Sites.

Alarm on Network Management Terminal (UEM).
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Network Component Failure at Master Site Core
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Figure 2-16: Failure of Network Component at Master Site Core

Failure of Core Router or Gateway Router.

Redundant components are used for each critical network component within the master site
core. Failure of a core router or gateway router will result in traffic rerouting through the
redundant device. Rerouting is virtually instantaneous and transparent to the end-users.

Subscriber radio units in the field will be transparent to this failure and their normal wide area
operations will not be affected.

The dispatch sites will be transparent to this failure and their normal wide area operations will not
be affected.

No impact. Data and configuration information is maintained at the master sites.

Redundant Core Router, Redundant Gateway Router.

Alarm on Network Management Terminal (UEM).
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Link Failure between Dispatch/Simulcast Prime/ASR Site and the Master Site
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Figure 2-17: Failure of Site Link To Main Master Site

Scenario: Failure of the site link from a Dispatch site or Simulcast Prime Site or Conventional Site to
the master site.
Result: In the event that the Simulcast Prime/Dispatch site loses communications with the Zone

Controller at the master site due to site link failure, it will automatically revert to its
secondary link to access the Zone Controller.

SN EEE Subscriber radio units in the field will be transparent to this failure and their normal wide
area operations will not be affected.

Dispatch Impact: The dispatch sites will be transparent to this failure and their normal wide area operations
will not be affected.

Data Impact: No impact. Data and configuration information is maintained at the master sites.

Protection: Redundant Site Links.

Detection: Alarm on Network Management Terminal (UEM).

2.1.1.5.7 Simulcast Prime Site Failure Scenarios

Motorola proposes to CCD a simulcast subsystem with GEO Redundant simulcast prime site
redundancy. The proposed simulcast subsystem is comprised of a main simulcast prime site with co-
located simulcast remote site, three simulcast remote sites and a redundant prime site geographically
co-located with one of the three simulcast remote sites.

The CCD simulcast subsystem is shown below for reference.
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Figure 2-19: Geo-Redundant Main Prime Site: Simulcast Prime Site Controller Failure

Scenario: Failure of the Simulcast Prime Site Controller at Prime Site.

Result: Motorola has provided redundant simulcast prime site controllers (GCP 8000) at the main
simulcast prime site. Failure of the active controller will result in automatic switchover to the
redundant controller. The entire system remains in the simulcast wide area trunking mode from
the primary prime site. The failure is transparent to all voice system users. Dispatch console
operation remains unaffected.

Subscriber Subscriber radio units in the field will be transparent to this failure and their normal wide area
Impact: operations will not be affected.

Dispatch The dispatch sites will be transparent to this failure and their normal wide area operations will
Impact: not be affected.

PEIERINIEE No impact. Data and configuration information is maintained at the master sites.
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Protection: Redundant Prime Simulcast Controllers, Spare Controller Modules.
Detection: Alarm on Network Management Terminal (UEM).

Both Simulcast Prime Site Controllers
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Figure 2-20: Geo-redundant Main Prime Site: Both Simulcast Prime Site Controllers Failure

Scenario: Failure of Both Primary and Redundant Simulcast Prime Site Controllers.

Result: In the unlikely event that both the active and the redundant main simulcast prime controllers fail
at the main simulcast prime site, this will result in automatic switchover to the Geo redundant
prime site controller. Subscriber radio units in the field affiliated to the simulcast site will go into
fail-soft mode of operation. Subscriber units affiliated to the simulcast site and in fail-soft mode
can communicate to each other on their designated channel frequency. They can communicate
with the dispatch users, if the dispatch users have a backup control station affiliated to the
simulcast site. Restoration to wide area trunking is typically less than 30 seconds.

Subscriber Subscriber radio units in the field will temporarily go into failsoft mode until the backup site
Impact: controller at the geo redundant prime site activates. At that point they will revert back to wide
area trunking mode of operation.
During the switchover period between the site controllers when the system temporarily enters
into failsoft mode, the subscriber units can communicate with other subscriber users
programmed for the same RF failsoft channel.

Dispatch Dispatch wide area communication to the simulcast site will be interrupted during the transition

Impact: period. During the transition period, dispatch positions will have an indication that the affected
simulcast site is no longer in wide area trunking via their backup radio. Once the transition is
complete, normal wide area operation is restored.

PEIERINIEE No impact. Data and configuration information is maintained at the master sites.

Protection: Geo Redundant Prime Simulcast Controller, Spare Controller Modules.

Detection: Alarm on Network Management Terminal (UEM).
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Figure 2-21: Geo Redundant Main Prime Site: Comparator Failure

Scenario:
Result:

Subscriber Impact:

Dispatch Impact:

Data Impact: No impact. Data
and configuration information is
maintained at the master sites

Protection:
Detection:

City and County of Denver

Failure of Simulcast Comparator at main Simulcast Prime Site.

The system will recognize the failure of the comparator at the main prime
site and activate the duplicate comparator on the Geo redundant prime
site. The failure is transparent to all voice system users. Dispatch console
operation remains unaffected.

Subscriber radio units in the field will be transparent to this failure and their
normal wide area operations will not be affected.

The dispatch sites will be transparent to this failure and their normal wide
area operations will not be affected.

No impact. Data and configuration information is maintained at the master
sites.

Duplicate comparators on the Geo redundant prime site.

Alarm on Network Management Terminal (UEM).
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Prime Site—TFailure of Single Gateway (or Site Link) to Master Site
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Figure 2-22: Geo-Redundant Main Prime Site: Single Gateway Failure (Or Site Link)

Scenario: Failure of Simulcast Prime Site Gateway or Site Link to the master site.

Result: If the primary site gateway or site link to the master site fails, the redundant site gateway will
take over. The switchover is automatic. The failure is transparent to all system users.

The traffic is rerouted through the redundant site gateway.

Subscriber Subscriber radio units in the field will be transparent to this failure and their normal wide area
Impact: operations will not be affected.

Dispatch The dispatch sites will be transparent to this failure and their normal wide area operations will
Impact: not be affected.

Data Impact: No impact. Data and configuration information is maintained at the master sites.

Protection: Redundant Simulcast Prime Site Gateway, Redundant Site Links.

Detection: Alarm on Network Management Terminal (UEM).
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Single Ethernet Switch
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Scenario:
Result:

Subscriber

Impact:

Dispatch
Impact:

Data Impact:

Protection:
Detection:

Figure 2-23: Geo-Redundant Main Prime Site: Ethernet LAN Switch Failure

Failure of a main Simulcast Prime Site Ethernet LAN Switch.

The failure of the Ethernet LAN switch at the main simulcast prime site will result in the
automatic switchover to the Geo redundant prime Subscriber radio units in the field affiliated to
the simulcast site will go into fail-soft mode of operation. Subscriber units affiliated to the
simulcast site and in fail-soft mode can communicate to each other on their designated channel
frequency. They can communicate with the dispatch users, if the dispatch users have a backup
control station affiliated to the simulcast site. Restoration to wide area trunking is typically less
than 30 seconds.

Subscriber radio units in the field will temporarily go into failsoft mode until the backup site
controller at the geo redundant prime site activates. At that point they will revert back to wide
area trunking mode of operation.

During the switchover period between the site controllers when the system temporarily enters

into failsoft mode, the subscriber units can communicate with other subscriber users
programmed for the same RF failsoft channel.

Dispatch wide area communication to the simulcast site will be interrupted during the transition
period. During the transition period, dispatch positions will have an indication that the affected
simulcast site is no longer in wide area trunking via their backup radio. Once the transition is
complete, normal wide area operation is restored.

No impact. Data and configuration information is maintained at the master sites.

Geo Redundant Prime Simulcast Controller, Spare Controller Modules.

Alarm on Network Management Terminal (UEM).
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Figure 2-24: Failure of Simulcast Prime Site Reference (GPS)
Scenario: Failure of main Simulcast Prime Site Reference (GPS).
Result: The primary site reference is designed with a rubidium, and crystal Oscillator and redundant

power supplies. If the rubidium oscillator fails then the crystal oscillator will take over and
continue to provide a reference for the comparators and site controllers. If a power supply fails
then the redundant power supply will take over. If the entire primary site reference fails, then
the controllers and comparators will continue to run on the internal reference for up to four
hours. If the primary site reference (TRAK) is down for over four hours then the system will
switch to the Geo redundant prime site.

Subscriber Subscriber radio units in the field will be transparent to this failure and their normal wide area
Impact: operations will not be affected.

Dispatch The dispatch sites will be transparent to this failure and their normal wide area operations will
Impact: not be affected.

PEICHInlEHEM No impact. Data and configuration information is maintained at the master sites.
Protection: Geo Redundant Prime Simulcast Controller, Spare Controller Modules.
Detection: Alarm on Network Management Terminal (UEM).
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Figure 2-25: Failure of Main Site Access Gateway To Remote Sites

Scenario: Failure of Main Site Access Gateway to Remote Sites.

Result: At the Simulcast Prime site if the main site access gateway to the remote simulcast sites fails,
the redundant site access gateway will take over. The switchover is automatic with all traffic
rerouted through the site access gateway at the Geo Redundant Prime Site. The failure is
transparent to all system users.

Subscriber Subscriber radio units in the field will be transparent to this failure and their normal wide area
Impact: operations will not be affected.

Dispatch The dispatch sites will be transparent to this failure and their normal wide area operations will
Impact: not be affected.

PEICH Il EE# No impact. Data and configuration information is maintained at the master sites.
Protection: Redundant Site Access Gateways.
Detection: Alarm on Network Management Terminal (UEM).
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2.1.1.5.8 Simulcast Remote Site Failure Scenarios

Simulcast Remote Site Main Gateway (or Site Link)

Main Site sArap
Gateway Gateway

LAN Switch 1 LAN Switch 2

GPS GTR8000 Base Radio (GTR8000 Base Radio
@'

5 MPPS with embedded 1 PPS

Figure 2-26: Failure of Simulcast Remote Site Main Gateway (or Site Link)

Scenario: Failure of Simulcast Remote Site Main Gateway or Site Link.

Result: The simulcast subsystem employs redundant site gateways and redundant site links to connect
the simulcast remote sites to the simulcast prime site. Failure of main site gateway/site link at a
simulcast remote site will result in automatic switchover to the redundant site gateway/site link.

The entire system remains in the simulcast wide area trunking mode. The failure is transparent
to all system users.

Subscriber Subscriber radio units in the field will be transparent to this failure and their normal wide area
Impact: operations will not be affected.

Dispatch The dispatch sites will be transparent to this failure and their normal wide area operations will
Impact: not be affected.

PEIERINIEE No impact. Data and configuration information is maintained at the master sites.
Protection: Standby Simulcast Remote Site Gateway, Redundant Site Links.
Detection: Alarm on Network Management Terminal (UEM).
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Scenario:

Result:
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r Impact:

Dispatch
Impact:

Data
Impact:
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Simulcast Remote Site Main Ethernet LAN Switch (GPB8000 / XHUB)
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Figure 2-27: Failure of Simulcast Remote Site Main Ethernet LAN Switch

Failure of Simulcast Remote Site Main Ethernet LAN Switch.

Failure of the main simulcast remote site Ethernet LAN switch will result in automatic switchover to
the redundant Ethernet switch. The entire system remains in the simulcast trunking mode. The
failure is transparent to all system users.

Subscriber radio units in the field will be transparent to this failure and their normal wide area
operations will not be affected.

The dispatch sites will be transparent to this failure and their normal wide area operations will not be
affected.

No impact. Data and configuration information is maintained at the master sites.

Redundant Simulcast Remote Site Ethernet switch.

Alarm on Network Management Terminal (UEM).
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Scenario:

Result:

Subscriber
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Simulcast Remote Site Single Control Channel or Voice Channel
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Figure 2-28: Failure of Single Control Channel or Voice Channel

Failure of a Single Control Channel or Voice Channel.

Motorola trunking systems provide up to four possible control channels in a simulcast cell. If the
currently active control channel fails, another channel automatically takes over and the failed
control channel is automatically taken out of service. All other channels within the simulcast cell
remain unaffected. The simulcast cell remains in the wide-area trunking mode. The failure is
transparent to all system users. Dispatch console operation remains unaffected. In a trunking
system, multiple channels inherently provide redundancy for simulcast remote sites.

The failure of one voice channel will be transparent to all system users. The failure of a voice
channel base station will result in the zone controller removing that channel from service, resulting
in some reduced channel capacity. Any calls in progress on the failed channel will be lost, and on
the next push-to-talk, radio traffic will be restored on another channel. All other channels in the
simulcast cell remain unaffected. The entire system remains in the wide area trunking mode.
Dispatch console operation remains unaffected.

Subscriber radio units in the field will be transparent to this failure and their normal wide area
operations will not be affected.

A subscriber unit transmitting on a failed voice channel will cease communication for the duration of
the push-to-talk. On the subsequent push-to-talk, radio traffic will be restored to another voice
channel.

The dispatch sites will be transparent to this failure and their normal wide area operations will not
be affected.

No impact. Data and configuration information is maintained at the master sites.

Multiple potential control channels.

Alarm on Network Management Terminal (UEM).
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2.1.1.5.9 Multicast Site (ASR) Failure Scenarios
Multicast Site (ASR) Main Gateway (or Site Link)
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Figure 2-29: Failure of Multicast Site (ASR) Main Gateway (or Site Link)

Scenario Failure of Multicast Site (ASR) Main Gateway or Site Link.

The multicast sites (ASR) employ redundant site gateways and redundant site links. Failure of
the main site gateway/site link at a multicast site (ASR) will result in automatic switchover to the
redundant site gatewayy/site link. The multicast site (ASR) remains in wide area trunking mode.
The failure is transparent to all system users.

The traffic is rerouted through the redundant site gateway-backup master site link and the
interzone link to the main master site.

Subscrlber
Impact

Subscriber radio units in the field will be transparent to this failure and their normal wide area
operations will not be affected.

Dispatch
Impact:

The dispatch sites will be transparent to this failure and their normal wide area operations will not
be affected.

PEICH Il Eld#M No impact. Data and configuration information is maintained at the master sites.

Protection: Redundant Multicast Site (ASR) Gateway, Redundant Site Links.

Result
Data Impact: _
 Protection:
Detection:

Detection: Alarm on Network Management Terminal (UEM).
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Multicast Site (ASR) Main Ethernet LAN Switch
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Figure 2-30: Failure of Multicast Site (ASR) Main Ethernet LAN Switch

Failure of Multicast Site (ASR) Main Ethernet LAN Switch.

Failure of the main multicast site (ASR) Ethernet LAN switch will result in automatic switchover
to the redundant Ethernet switch. The entire system remains in the normal wide area trunking
mode. The failure is transparent to all system users.

Subscriber radio units in the field will be transparent to this failure and their normal wide area
operations will not be affected.

The dispatch sites will be transparent to this failure and their normal wide area operations will
not be affected.

No impact. Data and configuration information is maintained at the master sites.

Redundant Multicast Site (ASR) Ethernet switch.

Alarm on Network Management Terminal (UEM).
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Multicast Site (ASR) Main Site Controller
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Figure 2-31: Failure of Multicast Site (ASR) Main Site Controller

Scenario: Failure of Multicast Site (ASR) Main Site Controller.

Result: Motorola has provided redundant site controllers (GCP 8000) at the multicast sites (ASR). Failure
of the active controller will result in automatic switchover to the redundant site controller. The site
remains in wide area trunking mode. The failure is transparent to all voice system users. Dispatch
console operation remains unaffected.

Subscriber Subscriber radio units in the field will be transparent to this failure and their normal wide area
Impact: operations will not be affected.

Dispatch The dispatch sites will be transparent to this failure and their normal wide area operations will not
Impact: be affected.

PEIERINI N No impact. Data and configuration information is maintained at the master sites.

Protection: Redundant Multicast Site (ASR) Controller.

Detection: Alarm on Network Management Terminal (UEM).
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Multicast Site (ASR) Single Control Channel or Voice Channel
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Figure 2-32: Failure of Single Control Channel or Voice Channel

Scenario: Failure of a Single Control Channel or Voice Channel.

Result: Motorola trunking systems provide up to four possible control channels in a Multicast site (ASR).
If the currently active control channel fails, another channel automatically takes over and the
failed control channel is automatically taken out of service. All other channels at the ASR remain
unaffected. The Multicast site (ASR) remains in the wide-area trunking mode. The failure is
transparent to all system users. Dispatch console operation remains unaffected. In a trunking
system, multiple channels inherently provide redundancy for multicast sites (ASR).

The failure of one voice channel will be transparent to all system users. The failure of a voice
channel base station will result in the zone controller removing that channel from service,
resulting in some reduced channel capacity. Any calls in progress on the failed channel will be
lost, and on the next push-to-talk, radio traffic will be restored on another channel. All other
channels in the simulcast cell remain unaffected. The entire system remains in the wide area
trunking mode. Dispatch console operation remains unaffected.

Subscriber Subscriber radio units in the field will be transparent to this failure and their normal wide area
Impact: operations will not be affected.

A subscriber unit transmitting on a failed voice channel will cease communication for the duration
of the push-to-talk. On the subsequent push-to-talk, radio traffic will be restored to another voice
channel.

Dispatch The dispatch sites will be transparent to this failure and their normal wide area operations will not
Impact: be affected.

PEICRINEEN No impact. Data and configuration information is maintained at the master sites.

Protection: Multiple potential control channels and multiple voice channels.

Detection: Alarm on Network Management Terminal (UEM).
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2.1.1.5.10 Dispatch Site Failure Scenarios

Scenario:
Result:

Subscriber
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Figure 2-33: Failure of Single MCC 7500E Console Position

Failure of a Single Dispatch Operator Position.

The failure of a dispatch operator position would result in that particular dispatcher moving to
another operator position or reverting to a fallback control station or portable radio. All other
dispatch terminals operate normally and remain unaffected. The entire system remains in the
wide area trunking mode.

Subscriber radio units in the field will be transparent to this failure and their normal wide area
operations will not be affected.

The failed dispatch position user will have to move to another functional position or use backup
control station for communication with subscriber units.

Besides the failed console position the rest of the dispatch operations are not affected. The
dispatch sites remain in normal wide area operations.

No impact. Data and configuration information is maintained at the master sites.

Multiple Consoles, Backup Control Stations.

Alarm on Network Management Terminal (UEM). Console User Detection, Console Diagnostics.

The MCC 7500E console includes dual NICs. In the event that a single NIC were to fail at a
dipatch operator position, the position itself will not fail and will continue with normal operations.
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Scenario:
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Figure 2-34: Failure of Ethernet LAN Switch at Dispatch Center

Failure of a Dispatch Center Ethernet LAN Switch.

The dispatch site is designed with two Ethernet LAN switches that connect the operator positions
to the network. The console positions include connectivity to both Ethernet LAN switches and
other critical components at the dispatch sites are distributed equally amongst the Ethernet LAN
switches at the site. If an Ethernet switch fails, all operator positions continue to operate normally
through the secondary Ethernet LAN switch.

All dispatch positions will lose access to other dispatch site resources like conventional channel
gateways, if those resources were connected to the failed Ethernet switch.

Subscriber radio units in the field will be transparent to this failure and their normal wide area
operations will not be affected.

All operator positions continue to operate normally through the secondary Ethernet LAN switch.
The dispatch sites remain in normal wide area operations.

No impact. Data and configuration information is maintained at the master sites.

Multiple Console Positions, Redundant NICs on Console Positions, Multiple Ethernet LAN
switches, Spare Ethernet LAN Switches, Backup Control Stations.

Alarm on Network Management Terminal (UEM). Console User Detection, Console Diagnostics.
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Scenario:
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Figure 2-35: Failure of Main Dispatch Site Gateway

Failure of Main Dispatch Site Gateway or Site Link.

The system employs redundant site gateways and redundant site links at the dispatch site. Failure
of the main site gateway/site link at a dispatch site will result in automatic switchover to the
redundant site gateway/site link. The entire system remains in the wide trunking mode. The failure
is transparent to all system users.

The traffic is rerouted through the redundant site gateway-backup master site link to the master
site.

Subscriber radio units in the field will be transparent to this failure and their normal wide area
operations will not be affected.

The dispatch sites will be transparent to this failure and their normal wide area operations will not
be affected.

No impact. Data and configuration information is maintained at the master sites.

Redundant Site Gateway, Spare Site Gateway, Redundant Site Links.

Alarm on Network Management Terminal (UEM).
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2.1.1.6.1 Spare Equipment

2.1.1.6 Spare and Test Equipment Plan

In the event of component failure, Motorola has included a full set of spares in order to quickly
restore full system reliability and functionality. The table below provides information on the spare
equipment included as part of this proposal.

Table 2-22: Proposed Spare Equipment

Category Qty Model ‘ Description
Master Servers 1 DLN7009 FRE: DL380 G9 900GB DISK WD2
Master Servers 1 DLN6972 FRU: DL380 G9 POWER SUPPLY
Master Servers 1 DLN6970 FRU: DL380 G9 HARD DRIVE
Master Servers 1 DLN6973 FRU: DL380 G9 FAN
Master Servers 1 DLN6971 FRU: DL380 G9 DVD DRIVE
Master Servers 1 DLN6880 DAS - CHASSIS ONLY
Master Servers 1 DLN6878 DAS - 600 GB SAS HARD DRIVE
Master Servers 1 DLN6978 FRU: DOTHILL 4524 RAID I/O CONTROLLER
MODULE

Master Servers 1 DLN7006 FRU:HP DL380/DL360 G9 SERVER'S SMART
STORAGE BATTERY

Master Servers DLN6867 DAS POWER SUPPLY

Master Servers CKN6975 CABLE, DATA,CABLE, MINI-SAS HD TO MINI-SAS
HD CABLE, AWG30, LENGTH 1M"

Master/Prime/Dispatc 1 SQM01SUMO02 [ GGM 8000 GATEWAY

h Networking 05

Master/Prime/Dispatc 1 CAO01616AA ADD: AC POWER

h Networking

Master/Prime/Dispatc 1 CLN1856 2620-24 ETHERNET SWITCH

h Networking

Master Networking 1 CLN1858 3800-48 ETHERNET SWITCH

Master Servers 1 DLN6940 460W POWER SUPPLY FOR DL380P

Master Servers 1 DLN6967 FRU: 500 GB SATA DRIVE

CNI Networking 1 T8126 FORTINET FIREWALL APPLIANCE

Master Servers 1 DLN6742 460 WATT POWER SUPPLY

Prime Sync 1 DSTRAK91061 | FOUR PORT DDM

Prime/Dispatch 1 CLN1859 2620-48 ETHERNET SWITCH

Networking

Prime Site 1 DLN6966 FRU: GCP 8000/GCM 8000/GPB 8000

Controller/Comparator

Remote RDM

Prime Site 1 DLN6781 FRU: POWER SUPPLY

Controller/Comparator

RF Site Radio
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Category Qty Model ‘ Description
Prime Site 1 DLN6898 FRU: FAN MODULE
Controller/Comparator
RF Site Radio
RF Site Radio 1 DLN6885 FRU: XCVR 7/800 MHZ V2
RF Site Radio 1 DLN6895 FRU: PA 7/800 MHz
RF Site Distribution 1 DLN6677 FRU: G-SERIES XHUB
RF Site Networking 1 SQMO01SUMO02 | GGM 8000 GATEWAY
05
RF Site Networking 1 CAO01619AA ADD: DC POWER
Dispatch TT3225 Z2 MINI WORKSTATION 258G 8G NON RET
Dispatch DSUSB31000 |STARTECH USB 3.0 TO GIGABIT ETHERNET
S ADAPTER
Dispatch 2 DSST7300U3 |STARTECH 7 PORT USB 3.0 HUB
M
Dispatch B1941 USB AUDIO INTERFACE MODULE
Dispatch CDN6673 CREATIVE LABS INSPIRE A60
Dispatch B1914 MCC SERIES DESKTOP GOOSENECK
MICROPHONE
Dispatch B1913 MCC SERIES HEADSET JACK
Logging DDN2022 SPARE PARTS KIT - 5000 SERIES MAX-PRO
QUADCORE FOR VOIP AND TLR
Logging 1 TT3106 Z440 WORKSTATION WINDOWS 10 IOT ENT
(NON RETURNABLE)
Logging 1 B1934 MCC 7500 VOICE PROCESSOR MODULE FRU
Logging 1 CAO0147AF ADD: MCC 7500 SECURE OPERATION
Logging 1 CAO00182AB ADD: AES ALGORITHM
Microwave 1 DQMWMPRSP | MW MPR SPARES
ARES
Microwave 1 DQMWRTRSS |MW RTR SPARES
PARES_R5
RFDS 1 DSSC476HF1 |COLLINEAR OMNI ANTENNA, 6 DBD, LOW PIM,
LDFE5749 HD, 746-869 MHZ, PIP RATED
RFDS 1 DSSC412HF2 |COLLINEAR OMNI, 11.5DBD HD NULL FILL, PIP
LDFE5765 RATED LOW PIM 746-869 MHZ
RFDS 1 DQBMR8AB1 |10.3 DB 220 DEG SEC 806-869 MHZ ANTENNA
DT6 WITH 6 DEG. DOWNTILT
RFDS 1 DSTSXDFMBF | RF SPD, 698-2700MHZ DC BLOCK HIGH PWR,
DIN FEM/MALE BI-DIR W/ BRACKET
RFDS 1 DS1090501W |RF SPD, 700-1000MHZ BROADBAND 15 VDC
A PASS NM ANT, NF EQUIP PIP, ASIG
RFDS 1 DS43783101T |TTA, 796-824MHZ, SINGLE / DUAL NETWORK,
TEST PORT
RFDS 1 DS43783101C4 | CONTROL MONITORING UNIT, 796-
8 824MHZ,DUAL DIVERSITY,ETHERNET,48VDC
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Category Qty Model ‘ Description

RFDS 1 DS43783101M |MULTICOUPLER UNIT, 796-824MHZ,DUAL
48 DIVERSITY,ETHERNET,48VDC
RFDS DLN6634 FRU: 700/800 MHZ SITE LNA
RFDS DLN1306 FRU: 700/800 MHZ CABINET RMC MODULE
RFDS DSPCDO013V6 |6 CHANNEL COMBINER KIT, STANDARD
ISOLATION, 851-870 MHZ
RFDS 1 DSSP7496444 | ANT LINE COUPLER 740-960MHZ 40DB 4-PORTS
ODFF1RU SUIT APM748 AND APM8796

2.1.1.6.2 Test Equipment

To facilitate RF testing and servicing of the proposed system, Motorola recommends the following
equipment and options:

Aeroflex 3920B Series Analog and Digital Radio Test Platforms with the following options
included:
— Tracking Generator
— P25 Trunking
— LSM Generate and Receive/Analysis
— Site Monitoring Application
— P25 AES Encryption
— Autotest Il for P25 Radio System
APX Autotest and Align
Anritsu S412E LMR Master Land Mobile Radio Modulation Analyzers with the following
options included:
— Interference Analyzer
— Channel Scanner
— GPS Built-in Receiver
— Distance Domain
-  AM,FM,PM Analyzer
— P25 Analyzer
— High Accuracy Power Meter

CCD has indicated that CCD is currently equipped with the Aeroflex 3920B and Anritsu S412E and
will add options as needed outside of this project.

To facilitate the testing and servicing of the IP based devices within the ASTRO system, the Network

Management Suite of applications will be utilized. NMS provides the means to detect, diagnose and
rectify network based issues and is included with the proposed system.

2.1.1.7 Subscriber Programming and Maintenance Equipment

To facilitate the programming and maintenance of subscriber units, included is the following
equipment:

City and County of Denver

Twelve copies of Motorola’s Customer Programming Software (CPS)

Twelve APX mobile programming cables

Twelve APX portable programming cables

Three Key Variable Loaders (KVL) with associated mobile and portable keyloading cables
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o One set of subscriber maintenance equipment (see equipment list for specific equipment details)

2.1.1.8 WAVE Cellular Gateway

WAVE is a software application suite from Motorola Solutions that enables unified work group
communications. WAVE enables highly scalable, feature rich, enterprise grade push-to-talk (PTT) on
broadband networks and devices so that critical, time sensitive information flows quickly and
securely between mobile workers, teams and citizens.

WAVE is a software application suite designed for building and integrating group communications
systems. WAVE accepts most analog or digital audio signals as input, converts the signals into VolP
packets when needed, mixes the signals together, and then routes them across an IP network to their
destinations. WAVE converts VolIP traffic back into audio at the destination.

There are a number of advantages to this approach. Since WAVE is standards-based, audio inputs can
originate from and be mixed with a variety of devices including cell phones, IP Phones,
Defense/Public Safety Radios, Commercial Radio systems (P25, trunked, or single channel), analog
and digital PBX phones, intercoms, and PCs.

WAVE is flexible and works well with any type of hardware and doesn’t require the replacement of
radios, radio gateways, and other communications devices you already have. Finally, WAVE
Domains are created out of a handful of modular building blocks and they can be configured in an
infinite number of ways.

WAVE enables users to communicate on land mobile radio (LMR) systems using their Android/iOS
mobile devices and laptop/desktop computers, through a suite of software clients installed on those
devices. These LMR/broadband communications include secure, high-performance push-to-talk
(PTT) services that extend communications beyond the coverage provided by an LMR system itself
—a capability useful in a variety of circumstances:

e Command personnel and administrators will be able to monitor events and stay in touch with
their colleagues on their broadband devices, even when they are not in range of their ASTRO 25
system.

e Users will be able to communicate even within large buildings that are too dense for radio
coverage to penetrate.

o Officials and agency personnel who typically are not everyday users of the radio system (such as
schools and administrative officials) will be able to use WAVE on their standard mobile devices
to communicate on the radio network during an emergency or major event.

e The ASTRO 25 radio system can use WAVE to connect to other radio networks (analog or
conventional), providing true interoperability to address the most complex communications
challenges and requirements. This capability is available as an option.
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2.1.1.8.1 WAVE Solution Capabilities

The WAVE solution has several capabilities and features when enabling interoperability between
LMR and Broadband users:

e Group Call: Users can make group calls with each other using any of the WAVE applications.
Talkgroup participants can include both LMR and WAVE users, WAVE-only users, and LMR-
only users. Users select the talkgroup they wish to use and PTT just like a radio. All users on a
talkgroup hear the speaker’s transmission and can reply. Talkgroups and their assigned
participants are created and managed by the WAVE Management Server module.

e Individual Private Call (One-to-One): Individual private calls can be made between two WAVE
users using the Mobile Communicator and/or the Desktop and Advanced Desktop applications
(private calls are not yet available between WAVE and LMR users). A user selects the person
they wish to call from a contact list available within the application. Users communicate back and
forth with one another by pressing and releasing the PTT button in their application. When they
are finished they can press a hang-up button or just wait for the call to time-out and disconnect.

o Late Call Entry: Users can join in-progress talkgroup calls if they happen to miss the start of the
call.

o Text Messaging: WAVE users on the Mobile. Communicators can send and receive group text
messages with other WAVE users in a talkgroup. This feature is not available between WAVE
and LMR users at this time but shall be available in a future release.

e Status, Presence & Location: WAVE users can see the current status, presence, and location of
other WAVE users using any of the WAVE Communicators. Whether a user shares their location
data with other users is configurable in the applications. This feature is not available between
WAVE and LMR users at this time but shall be available in a future release.

e System Management: The WAVE Management server module provides the interface to create
and manage users and talkgroups and turn on/off the ability to make private calls on an individual
basis.

All communication between broadband and ASTRO 25 users are group calls; one-to-one private calls
between broadband and LMR users currently is not supported for LMR networks. Because the
WAVE server is an add-on to LMR radio infrastructure, it provides separate management and
alarming functionality.

2.1.1.8.2 WAVE Components at a Glance

The WAVE solution consists of the following elements:

A server that runs a set of WAVE software modules that provide an interface to the LMR system.
Mobile Communicator apps for Android and iOS devices

Desktop and Advanced Desktop Communicator apps for PC’s.

An ISSI 8000 server providing the interface to the ASTRO 25 system for the WAVE subsystem
Together, these elements provide a common PTT environment across both radio and broadband
networks, enabling users on those networks to send group text messages and transmit user status,
presence, and location information.

WAVE Server

The WAVE Server includes several software modules that provide the interface to the ASTRO 25
system and integrate WAVE Mobile Communicators and PC clients to the WAVE system. These
software modules include the WAVE Proxy, Media, and Management servers and the WAVE Radio
Gateway (WRG). The WAVE Server supports PTT communications using commercially available
Android and iOS smart devices running over 3G/4G/LTE public/private carrier networks and
public/private WiFi networks, and PC clients connecting over WAN/LAN networks. The single

City and County of Denver June 1, 2017
P25 Public Safety Radio System Replacement Project

@ Motorola Solutions System Design  2-73



WAVE Server included will host the Management, Media, Proxy and WRG server modules required
for system operation.

The following are virtualized on the WAVE Server:

o The WAVE Management Server that configures and administers a WAVE Domain.

o The WAVE Media Server which is a media processing engine and a gateway to other networks.
o The WAVE Proxy Server that allows WAVE Mobile Communicators to join a WAVE Domain.

WAVE Management Server (Virtual)

Every WAVE Domain has at least one WAVE Management Server, which is a web-based application
used to configure the domain. The WAVE Management Server defines the administrative control of
the communication assets it manages. These communication assets can then be shared with other
WAVE domains based on mission requirements. The collection of WAVE components controlled by
a single WAVE Management Server is called a WAVE Domain.

The flexibility of WAVE allows the user to decide where to maintain the Management Server. For
example, some units maintain a single Management Server for the entire unit at the headquarters
level. Others maintain Management Servers at each echelon. The ability to share assets between
WAVE domains is extremely beneficial during periods of task reorganization. Units can extend their
collaborative capabilities across organizational boundaries as needed. The WAVE Management
Server uses a SQL backend database residing on the Management Sever to maintain and modify all
WAVE components within the WAVE domain.

WAVE Media Server (Virtual)

The WAVE Media Server acts as a media processing “engine” for the system, performing digitizing,
mixing, and audio transcoding. The WAVE Media Server software runs as a service on a Windows
Server. In most WAVE domains, a PC acting as a WAVE Media Server may also run other
applications. Larger installations may have many WAVE Media Servers, and they can be located over
wide geographic areas and connected via your WAN, the public Internet, or a VPN. The distributed
servers also let you make local dial-in connections to globe-spanning WAVE conferences, or connect
geographically-dispersed radio transmitters for better coverage.

WAVE Proxy Sever (Virtual)

The WAVE Proxy Server handles the connectivity to smartphone devices that have the WAVE
Mobile communicator application loaded on it. The WAVE proxy server can handle approx. 500
simultaneous users on one server. The Proxy server will encrypt the data stream from the server to the
mobile device using AES-256 bit encryption.

The WAVE proxy servers automatically operate in load balancing role in the event of a single server
failure, distributing user load as reconnections happen in a real time manner, all controlled via the
WAVE Management Server. This load balancing also occurs if new Proxy Servers are brought online
in the event that more capacity is required.

2.1.1.8.3 Radio System Integration

Wireline integration to the existing ASTRO 25 radio system is provided through the included ISSI
8000 interface. Communications is provided between the WAVE Server and the ISSI 8000 server,
bridging the WAVE system and the ASTRO 25 radio system, allowing for the WAVE clients and the
ASTRO 25 talkgroups to communicate over the wireline connection. The WAVE system is capable
of being configured for up to 300 talkgroups and a maximum of 50 concurrent talkgroups in use with
additional licenses.
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2.1.1.8.4 WAVE Clients

Three styles of WAVE clients are available for broadband communications, the Wave Mobile
Communicator for use with Android and 10S mobile devices and the WAVE Desktop and Advanced
Desktop Communicators for use on a Windows based PC.

A single WAVE Server can support up to 1000 clients. Client capacity can be increased to a total of
5000 total clients through the inclusion of additional WAVE Proxy Servers.

WAVE Mobile Communicator

The WAVE Mobile Communicator is a powerful front-end interface used by users of Android and
I0S Mobile devices for group communication on WAVE Channels. The WAVE Mobile
Communicator is a powerful communications device capable of the following features:

Receive simultaneous audio from multiple channels
Secure communications, secure point to point functionality
Text messaging

Location/mapping

Lightweight application

WiFi and carrier capable

Channel mute

Individual channel volume control

Hardware configurable push-to-talk button

The WAVE Mobile Communicator software is downloadable from both the Apple Store and Google
Marketplace.

WAVE Communicator applications enables users to access any authorized talkgroups from their
device using a suitable data connection (cellular service or WiFi). Using a mobile device with the
Mobile WAVE communicator installed, users can listen/talk on broadband-only talkgroups and
talkgroups interconnected to LMR systems.

Versions of the WAVE Mobile Communicator are available for installation on Apple devices
(iPhone, iPad, iPod), Android phones and tablets, as well as custom devices like the Motorola LEX
L10. The WAVE Mobile Communicator for iOS and Android is optimized for operation over
wireless networks, switching between cellular and WiFi networks to ensure the best possible network
connection between the mobile device and the WAVE server.

WAVE Desktop Communicator

The WAVE Desktop Communicator enables PCs to join in with all the other phones and radios in a
WAVE conference. There are two versions: one is a stand-alone Windows program and the other runs
in a web browser (called the WAVE Web Communicator). Both versions have a lightweight footprint
that won’t use up all the resources on a user’s PC, so conversations can be conducted while other
work is accomplished. Just add a microphone and a pair of speakers to your PC to transmit and
receive audio. The WAVE Desktop Communicator enables users to change radio channels, text
message other users, record conversations, see who is talking, adjust audio signals, and speak over
WAVE channels.

WAVE Advanced Desktop Communicator

The WAVE Advanced Desktop Communicator is a powerful front-end interface used by system
operators to manage multiple simultaneous communications channels. This application can be used
by Operation Centers to manage indirect fires, coordinate with Close Air Support, MEDEVAC, or
adjacent units, coordinate missions with soldiers on the ground, or whoever is on the other end of
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radios or the IP network. The Advanced Desktop Communicator allows the Operation Center
personnel to dynamically patch radios to telephone calls, create ad hoc telephone conferences, and
manage all communication assets.

2.1.1.8.5 WAVE CRYPTR

The WAVE CRYPTR provides the WAVE users to interact with ASTRO25 radio users utilizing
encrypted communications. The WAVE CRYPTR resides between the ASTRO25 system and the
WAVE Server. It decodes encrypted ASTRO25 audio to pass to the WAVE Server for transmission
to the WAVE users. Likewise, it receives WAVE user audio from the WAVE Server and encrypts it
to transmit through the ASTRO25 system. Though this is near end to end encryption the link
between the WAVE CRYPTR and the WAVE Server consists of clear audio as each of these devices
provide the encryption for their relative systems. The WAVE CRYPTR supports AES, DES-OFB
and ADP encryption algorithms.

2.1.1.9 System Drawings

An index of the drawings provided in our proposal is provided in the following table. The drawing
number corresponds to the first two numbers in the drawing file name. Drawings are included after
the following table.

Table 2-23: System Drawings Index

Drawing Drawing Name File Name Logical Site Type SITE
Type

1 |[Block Denver System Block Diagram 01-0 DENV_SYS 02 01 System System

2 |Block Master Site System Block Diagram |02 - 0_DENV_SYS 02 02 Master System

3 |Block Main Prime Site System Block 03 -0 _DENV_MPS 03 01 Prime 950 Josephine
Diagram Dispatch

4 | Block Geo Redundant Prime Site System {04 - 0_DENV_GEO 03 01 Prime CCD Primary
Block Diagram Dispatch

5 |Block 1670 Broadway Remote Site 05-0_DENV_BRW 03 01 Remote 1670
System Block Diagram Broadway

6 |[Block Denver Housing Authority Remote 06 - 0_DENV_DHA 03 01 Remote Denver
Site System Block Diagram Housing

Authority

7 | Block Denver Fire Department Station 2 {07 - 0_DENV_DFD2_03 01 Remote DFD Station 2
Remote Site System Block
Diagram

8 |Block Mountain Towers Remote Site 08 -0 _DENV_MT 03 01 Remote Mountain
System Block Diagram Towers

9 |Block Mount Morrison ASR Site System (09 - 0_DENV_MTMR_06_01 ASR Mount
Block Diagram Morrison

10 |Interconnect | CCD Primary Dispatch Sub-System |10 - 0_DENV_PRI_03 01 Dispatch CCD Primary
Interconnect Block Diagram Dispatch

11 |Interconnect |950 Josephine Dispatch Sub- 11-0 DENV_JOS 03 01 Dispatch 950 Josephine
System Interconnect Block Dispatch
Diagram
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Drawing

Drawing Name

File Name

Logical Site Type

SITE

Type

12 |Interconnect |Denver Criminal Court Dispatch 12 - 0_DENV_DCC_03 01 Dispatch Denver
Sub-System Interconnect Block Criminal Court
Diagram
13 |Interconnect |Sheriff's Department Detention 13-0_DENV_SDDC 03 01 Dispatch Sheriff's
Center Dispatch Sub-System Department
Interconnect Block Diagram Detention
Center
14 |Interconnect | Denver Right of Way Services 14 -0 _DENV_DRWS 03 01 Dispatch Denver Right
Dispatch Sub-System Interconnect of Way
Block Diagram Services
15 |Interconnect |1670 Broadway Site TX Antenna | 15-0 DENV_BRW 11 02 Remote 1670
Interconnect Diagram Broadway
16 |Interconnect |Denver Housing Authority Site TX |16 - 0_DENV_DHA 11 02 Remote Denver
Antenna Interconnect Diagram Housing
Authority
17 |Interconnect |Denver Fire Department Station2 |17 -0_DENV_DFD2 11 02 Remote DFD Station 2
Site TX Antenna Interconnect
Diagram
18 |Interconnect |Mountain Towers Site TX Antenna |18 -0 DENV_MT 11 02 Remote Mountain
Interconnect Diagram Towers
19 |Interconnect | Mount Morrison Site TX Antenna  [19-0 DENV_MTMR_11 02 ASR Mount
Interconnect Diagram Morrison
20 |Interconnect | 1670 Broadway Site RX Antenna |20 - 0_DENV_BRW 11 01 Remote 1670
Interconnect Diagram Broadway
21 |Interconnect | Denver Housing Authority Site RX |21-0 DENV_DHA 11 01 Remote Denver
Antenna Interconnect Diagram Housing
Authority
22 |Interconnect | Denver Fire Department Station 2 |22 - 0_DENV_DFD2_11 01 Remote DFD Station 2
Site RX Antenna Interconnect
Diagram
23 |Interconnect | Mountain Towers Site RX Antenna |23 - 0_DENV_MT_11 01 Remote Mountain
Interconnect Diagram Towers
24 |Interconnect | Mount Morrison Site RX Antenna |24 - 0_DENV_MTMR_11 01 ASR Mount
Interconnect Diagram Morrison
25 |Rack Face |1670 Broadway Rack Face Layout |25-0 DENV_BRW 09 01 Remote 1670
Broadway
26 |Rack Face |Denver Housing Authority Rack Remote Denver
Face Layout 26 - 0_DENV_DHA 09 01 Housing
Authority
27 |Rack Face |Denver Fire Department Station2 |27 -0_DENV_DFD2 09 01 Remote DFD Station 2
Rack Face Layout
28 |Rack Face |Mountain Towers Rack Face 28 - 0_DENV_MT_09 01 Remote Mountain
Layout Towers
29 |Rack Face |Mount Morrison Rack Face Layout |29 -0 DENV_MTMR_09 01 ASR Mount
Morrison
30 |[Rack Face |CCD Primary Dispatch Rack Face |30-0_DENV_PRI_09 01 Master/Prime/Disp | CCD Primary
Layout atch Dispatch
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Drawing Drawing Name File Name Logical Site Type SITE
Type
31 |Rack Face |950 Josephine Dispatch Rack Face |31 -0 _DENV_JOS 09 01 Master/Prime/Disp | 950 Josephine
Layout atch Dispatch
32 |Rack Face |Denver Criminal Court Rack Face |32-0 DENV_DCC 09 01 Dispatch Denver
Layout Criminal Court
33 |Rack Face | Sheriff's Department Detention 33-0_DENV_SDDC 09 01 Dispatch Sheriff's
Center Rack Face Layout Department
Detention
Center
34 |Rack Face |Denver Right of Way Services 34 - 0_DENV_DRWS_09_01 Dispatch Denver Right
Rack Face Layout of Way
Services
35 |Floor Plan | 1670 Broadway Floor Plan 35-0_DENV_BRW_06_01 Remote 1670
Broadway
36 |Floor Plan | Denver Housing Authority Floor 36 -0 _DENV_DHA 06 01 Remote Denver
Plan Housing
Authority
37 |Floor Plan | Denver Fire Department Station 2 |37 - 0_DENV_DFD2_06_01 Remote DFD Station 2
Floor Plan
38 |[Floor Plan | Mountain Towers Floor Plan 38-0_DENV_MT 06 01 Remote Mountain
Towers
39 |Floor Plan | Mount Morrison Floor Plan 39-0 DENV_MTMR_09 01 ASR Mount
Morrison
40 |Floor Plan | 950 Josephine Dispatch Floor Plan |40 -0 _DENV_JOS 06 01 Master/Prime/Disp | 950 Josephine
atch Dispatch
41 [Map Denver Microwave System Map 41-0 DENV_SYS 16 01 Microwave System
2.1.1.9.1 System Drawings
System Drawings are included on the pages that follow.
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2.1.2 RADIO COVERAGE ANALYSES AND RADIO COVERAGE MAPS

2.1.2.1 Introduction

The coverage solution described herein will provide a signal budget for penetration into 15dB, 18dB
and 21dB buildings throughout the geography as depicted by the shaded areas in the figure below.
Radio coverage inside will be at 95percent reliability for a Delivered Audio Quality of 3.4 using
portable radios with a % or ¥ wave antenna operated at hip level using a belt clip. The channel
modulation will primarily be APCO Phase Il with Phase | operation also supported. All voice radio
channels will switch between Phase | and Phase Il operation dynamically without operator
involvement. There will be seventeen voice channels (17) and one (1) control channel at each of five
(5) simulcast remote sites within the simulcast cell. There will be eight voice channels (8) and one (1)
control channel at the ASR site. The system will support thirty-two (32) simultaneous voice calls
within the simulcast cell and sixteen (16) simultaneous voice calls within the ASR site when all calls
occur in the TDMA mode. All voice channels in the system are equipped to process FDMA calls.

Figure 2-36: Building Losses

2.1.2.2 Coverage Solution Design

CCD has created a thorough and demanding specification. This RFP requires the chosen vendor to
verify radio communications to a Delivered Audio Quality of 3.4 in 15dB buildings within the
General Service Area, in 18dB buildings within the Tech Center area and in 21dB buildings within
the Downtown area. Radio coverage is clearly of chief concern to CCD. Motorola has decades of
experience in engineering and deployment of Public Safety radio systems of this critical nature. This
work is our purpose, it is in our DNA. In short, it is what we do and we are happy to rise to this
challenge.
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Motorola understands that CCD has already made substantial investments in eight RF sites and would
prefer to reuse these existing sites if possible. For this reason, coverage was modeled using the
existing eight RF sites to determine a baseline. From the original baseline, it was determined that
using all eight existing sites resulted in several sites providing a low contributing factor to the overall
coverage. Through extensive modeling of site selection and antenna designs, Motorola has
determined that we can meet and exceed CCD’s coverage needs through the use of five of the existing
eight sites; four configured as a simulcast cell to provide coverage to the CCD, City of Sheridan and
City of Englewood geographic boundaries and a single ASR site to provide coverage for the Red
Rocks Mountain Park area.

2.1.2.3 Hydra Description

In the development of any system design, the number of sites predicted to achieve the required
coverage is dependent on the accuracy of the tool used to predict and guarantee coverage, and the
assumptions made in the operation of those tools. Motorola’s proprietary coverage design and
prediction tool, Hydra, has been tested and proven in thousands of implemented systems.

To make guaranteed predictions regarding our design, Motorola used a modified propagation
prediction model based on the Okumura prediction model. We have incorporated this model into
Hydra, which we use to model coverage and voice traffic. Hydra is also used to analyze interference
and plane channel re-use, and to perform other design tasks for Motorola's diverse and customized
portfolio of radio networks.

2.1.2.3.1 Variables in Coverage Modeling

Hydra takes into account the many elements that must be considered to create an accurate picture of
predicted radio coverage. System factors affecting coverage include: operating frequency, transmitter
power, receiver sensitivity, antenna height, and antenna gain. Environmental factors vary according to
the path taken by the radio signal and the area surrounding the receiver. These may include terrain
variations, obstructions, vegetation, buildings, ambient noise, and interference.

All coverage prediction methods try to account for both system and environmental factors and
incorporate them into a computational model. Currently accepted propagation models, such as
Okumura, Longley-Rice, and TIA, provide excellent portrayals of radio coverage when used within
their respective ranges of applicability.

This level of analysis was adequate for the radio systems available in the past. However, today’s
complex technologies, such as digital voice, packet data systems, and simulcast, require a much
deeper analysis. It is necessary to select the appropriate coverage model, accurately represent the
environmental factors throughout the service area, and then apply the coverage analysis method to a
very high number of locations within the service area. The Hydra prediction tool does this.

2.1.2.3.2 Computational Techniques

Built on the knowledge gained from Motorola's many years of practical experience and coverage
testing, Hydra provides a superior means for predicting system coverage. This program employs a
technique of computing coverage on tiles throughout a service area rather than on points along
radials. Coverage calculations computed on a tile-by-tile basis show a more accurate prediction of
coverage than a prediction using the radial method. This is due to the fact that a program using radials
results in data points that get further and further apart as distance from the transmitter increases.

Motorola is constantly searching to improve our coverage model predictions. An important step in
this process is the incorporation of empirical data into the Hydra model. This process starts with lab
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and real-world measurements of the performance of our subscribers and systems, along with the
accessories available to the user. This constant improvement and testing is continued with each
Coverage Acceptance Test Procedure (CATP) performed by our field teams for our customers. These
CATP results are brought back to our coverage design team and analyzed against the predicted
coverage from the Hydra tool. Leveraging the results of CATP test runs conducted each year allows
Motorola to continue to assess and improve the accuracy of our predicted coverage models and guard
against variances between predicted and measured coverage levels.

Inputs and Outputs

Inputs to Hydra’s simulations include system architecture, equipment characteristics, service area
boundaries, areas of various building losses, subscriber unit distribution density for Traffic analysis,
etc. Hydra’s coverage map outputs are created and displayed using ESRI’s shapefiles, an industry-
standard GIS file format. Shapefiles from many sources (GIS vendors, the Internet, your own GIS
department, etc.) can be loaded, displayed, and used in Hydra to enhance mapping, and to define
service area polygons. Hydra’s coverage analyses can be limited to specified service area polygons
(e.g., a county, a city, or a dispatch territory), so coverage reliability can be analyzed exclusively
within the boundaries of your operating area. In addition to showing coverage reliability, Hydra maps
can display terrain, land cover, roads and boundaries, signal field strength, and interference
predictions.

Tile Method

Hydra uniformly divides the entire geographical area to be analyzed into small, distinct areas called
tiles. The resolution (size) of the tiles can be as fine as one arc-second (approximately 100 feet at U.S.
latitudes). At each tile, Hydra models propagation from each site in the system. The tile method is of
particular importance in the calculation of simulcast coverage and interference analysis.

Radial methods determine performance only at the locations where radials from all sites cross,
leaving many areas where coverage performance is not calculated. With the tile method, the
information from every site and all datasets is available in every tile; this provides the most accurate
results for Multi-site analyses (simulcast, voting, interference, best server, etc.).

Datasets

For propagation prediction, Hydra uses two types of geophysical datasets:

o Hypsographic (terrain elevations)—To determine shadow loss and elevation
e Morphological (land use)—For environmental clutter loss.

With the proper datasets, Hydra produces accurate results. Because propagation prediction accuracy
is directly dependent on the quality of the digitized datasets, Motorola uses high-quality datasets for
its analysis. These datasets originate from commercial or government sources such as the U.S.
Geological Survey in the United States and equivalent geodata providers worldwide.

Even the best datasets contain a certain amount of errors, caused by a number of factors that are
difficult to completely overcome due to the massive amount of data involved. Dataset errors can
originate in the source information or in the dataset development process. Old datasets can also
contribute to errors due to physical changes that have taken place since the development of the
dataset.

Hydra, like all terrain-based propagation tools, provides coverage predictions that are only as accurate
as the available datasets permit. In the U.S., Motorola uses high-quality terrain and land cover data
derived from USGS 30-meter DEM and NLCD 2011 sources. Other datasets which Hydra can use
include the following:
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o Planimetric (Mapping)—Roads, water features, political boundaries, feature names, etc.

e U.S. Radio Site Locations—Coordinates of existing radio sites, including FCC Wireless Licenses,
FCC Antenna Site Registry, and some commercial site providers.

e U.S. Frequencies—Potentially available channels in geographic areas, per FCC Wireless
Licenses.

Coverage Reliability

Hydra predicts area reliability, defined as the probability of achieving a specified performance
criterion within a geographical area of interest. The area of interest is either the covered area (the
painted area on a Hydra coverage map), or the entire service area. Possible criteria include voice
Delivered Audio Quality (DAQ), data throughput or data Message Success Rate (MSR).

Since system coverage can never be one-hundred percent reliable, there will always be particular
times and locations where the signal strength or BER does not meet that needed to reach the
performance criterion. These locations of unsatisfactory performance are often predictable in a
coverage study. However, there are also areas of unsatisfactory coverage that cannot be predicted due
to unknown circumstances such as unusual structures, tree density, ambient noise, atmospheric
conditions, dataset errors, and interference from co-channel or adjacent channel units operating
outside their normal service area. Because these conditions exist and signals fade due to these
environmental and terrain factors, coverage must be described statistically in terms of a percentage of
locations that exhibit the minimum acceptable criterion.

To provide radio systems with acceptably few communications failures throughout the Covered Area,
Motorola designs coverage at high area reliabilities. It is also important to note that locations outside
of a Hydra covered area map may still provide useable communications, even though such locations
do not achieve the minimum acceptable reliability.

Voice Systems

Hydra’s coverage models use proven Okumura-based prediction methods and Monte Carlo simulation
techniques to provide coverage reliability maps. VVoice coverage models in an ASTRO 25 system
provide system wide coverage maps, as well as subsystem maps when applicable, (e.g., for simulcast
cells and receiver voting), and individual site maps.

Simulcast Coverage Performance

For a simulcast system, merely providing coverage maps of individual sites (separately or on the
same map) does not accurately represent the total system performance, which depends upon
differential delays and aggregate signal levels. Therefore, Motorola has developed Hydra’s simulcast
model, which uses the delay spread methodology to simulate aggregate signal strength and audio
phase angle (delay) throughout the entire predicted coverage area. All locations within the predicted
coverage area are analyzed for the combined effect of signal strengths and differential delays from the
simulcast transmitters in the system. Hydra’s simulcast coverage maps will show any areas predicted
to have coverage problems caused by out-of-phase signals and/or inadequate signal strengths. Hydra
allows modeling with varied transmitter launch delays to predict optimized simulcast coverage within
the area being evaluated.

2.1.2.4 Licensing Interference Compliance

During the coverage and frequency selection process, Motorola analyzed the existing licensing at the
proposed sites and surrounding areas. Frequencies were analyzed based on adjacent and co-channel
interference possibilities along with interference through intermodulation.
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Motorola utilizes high performance RF distribution equipment in order to limit the possibilities and
effects of interference. Provided filtering on the transmit and receive sides of the GTR8000 radios
will limit the possibilities of the radios creating interference while transmitting and receiving
interference during reception. PIM rated antenna system components limit intermodulation
production. During implementation, if it is determined that the provided equipment is the cause of
interference, Motorola will determine a resolution and rectify the situation.

Though not included within the proposal pricing, during implementation, Motorola can perform a
paper EME study and include all proposed equipment for an additional charge. The paper EME study
would calculate the RF exposure limits for a site based on proposed equipment.

2.1.2.5 Licensing Regulatory Compliance

Motorola’s design meets tower height restrictions, as well as output and Effective Radiated Power
(ERP) levels permitted by the Regional Planning Committee — Region 7 and FCC rules and
regulations.

2.1.2.6 Coverage Failure Scenarios

During the process of developing our coverage design, our coverage engineers conducted various
scenarios in order to identify the effect that each site has on the total coverage provided by the
system. The proposed system delivers greater than 97.7percent coverage for portables using a %2 wave
antenna and greater than 95.3percent coverage for portables using a ¥ wave antenna in buildings
(building loss based on the designated geographical area) even if any one of the sites in the system is
completely disabled for a portable radio operating at head level. In addition, users operating on the
street will continue to transmit and receive at minimum 98.5percent service area reliability while
continuing to utilize the radio on the hip, regardless of portable antenna type used.

In extreme situations, such as when an RF site is completely disabled, portable radio users can still
achieve highly reliable in-building radio communications on the proposed system by simply
removing the radio from their belt clip to transmit and receive. Likewise, highly reliable on street
communications is maintained without any adjustments by the user. Motorola’s robust design and
superior simulcast technology provides this enhanced coverage in a site failure condition.

In order to show the robustness of the design under these failure scenarios, Motorola is providing the
composite service area reliability for each scenario with a different RF site eliminated (for
informational purposes). In each of these scenarios only five of the total six proposed sites are
operating (four operational sites in the case of an outage at the Mount Morrison site as this site houses
both the ASR site and simulcast receive only site). The composite service area reliability for each
failure scenario is at least 97.7percent for a portable utilizing a %2 wave antenna and 95.3 for a
portable utilizing a ¥ wave antenna within structures having a penetration loss based on the
designated loss value for the geographic area in which the portable is located, as well as at least
98.5percent for a portable utilizing wither a %2 wave or ¥ wave antenna operating at the hip level
while in use on the street.

The table below provides a list of the five scenarios and their corresponding composite service area
reliability for a portable utilizing a %2 wave or ¥ wave antenna operating at head level within
structures having a penetration loss of up to 21/18/15 dB and composite service area reliability for a
portable utilizing a ¥2 wave or ¥4 wave antenna transmitting at hip level while in use on the street.
Direction indicated is worse case direction for each scenario.
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Table 2-24: Failure Scenarios Showing the Loss of a Single Site and Corresponding Service Area Reliability

Site Turned In Building Composite Service Area On Street
Off Reliability Percent Head Level Reliability Percent Hip Level

2.1.2.7

5 Wave

2 Wave

%5 Wave

Y2 Wave

1670 98.5percent 96.9percent 99.2percent 99.1percent
Broadway Outbound Outbound Outbound Outbound
Denver 98.9percent 98.2percent 99.2percent 99.1percent
Housing Outbound Outbound Outbound Outbound
Authority
DFD Station 2 97.8percent 95.3percent 99.1percent 98.6percent
Inbound Inbound Inbound Inbound
Mountain 98.9percent 98.1percent 99.2percent 99.1percent
Towers Outbound Outbound Outbound Outbound
Mount 97.7percent 96.1percent 98.7percent 98.5percent
Morrison

Inbound

Inbound

Outbound

Outbound

Coverage Maps Provided as Part of Our Proposal

CCD’s RFP requires vendors to provide several different types of maps. This section describes the
reliability and signal field strength maps that Motorola has provided to satisfy the RFP’s requirement.

Coverage Maps

As per the RFP, maps have been included for both talk out and talk in. Each map displays the
coverage footprint, coverage areas (the Coverage Area, the Downtown Coverage Area and the Denver
Tech Center Coverage Area), major roads, bodies of water and other relevant landmarks as requested.
Each of the portable maps was modeled with the portable radio (radio and antenna) at belt level at 3.3
feet AGL using a belt clip and a ¥ wave antenna. The maps were generated using a tile resolution of

one arc-second.

The following coverage maps have been provided for the overall system as a whole:

Coverage Parameters Used in the Preparation of Included Maps

Inbound portable coverage with portable at hip level in a belt clip using a RSM, DAQ 3.4.
Outbound portable coverage with portable at hip level in a belt clip using a RSM, DAQ 3.4.
Inbound mobile coverage, DAQ 3.4.

Outbound mobile coverage, DAQ 3.4.

40 dBu regulatory contours.

In any coverage design, the parameters used in the coverage model are crucial to the accuracy of the
predicted radio system coverage. Motorola’s coverage engineers modeled our solution’s coverage on
the performance characteristics of the proposed equipment, along with the proposed equipment
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settings. The coverage model parameters for power, gains and losses are provided in the following
tables.

Table 2-25: System Transmit Coverage Parameters

Site TX Power TX TX TX ERP TX TX Number of
Including Line Antenna Antenna Antenna | Antenna TX
Combiner Loss Model Gain Height | Azimuth Antennas
Loss
1670 40 W 2.0 dB|Sinclair: |6.5dBd |113 |480 ft 0 2
Broadway SC476- w
HF1LDF
Denver 40 W 3.1dB|Sinclair: |6.5dBd |88 [110 ft 0 2
Housing SC476- w
Authority HF1LDF
DFD 40W 2.7dB|Sinclair: |6.5dBd |96 [100 ft 0 2
Station 2 SC476- W
HF1LDF
Mountain |40 W 2.1dB|Sinclair: |6.5dBd |[111 [310ft 0 2
Towers SC476- W
HF1LDF
Mount 40w 4.3 dB|RFS: 7.7dBd |88 |[145ft 130 1
Morrison BMRS8-A w
(6DT)

Table 2-26: System Receive Coverage Parameters

Receiver TTA Total TTA 29,4 29,4 RX RX Number
Sensitivit Gain Attenuation Antenna Antenna |[Antenna Antenna  of RX
\ Including Model Gain Height Azimuth Antennas
Line Loss
1670 -116.5 23 8 dB Sinclair: [11.5 dBd |480 ft 0 2
Broadway | dBm dB SC412-
HF2LDF
Denver -116.5 23 8 dB Sinclair: [11.5dBd|110 ft 0 2
Housing |dBm dB SC412-
Authority HF2LDF
DFD -116.5 23 8 dB Sinclair: [11.5 dBd|100 ft 0 2
Station 2 |dBm dB SC412-
HF2LDF
Mountain [-116.5 23 8 dB Sinclair: [11.5 dBd |310 ft 0 2
Towers dBm dB SC412-
HF2LDF
Mount -116.5 23 13 dB RFS: 7.7 dBd |165 ft 130 2
Morrison |dBm dB BMRS-A
(6DT)

Table 2-27: Fielded Unit System Parameters
800 MHz, 4 Site Linear Simulcast and 1 ASR, Portable Coverage Design

TDMA
Coverage Prediction Model Hydra
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800 MHz, 4 Site Linear Simulcast and 1 ASR,

Portable Coverage Design

TDMA
Propagation Model Okumura 1.0
Reliability Goal 95percent Service Area Reliability
Environmental Database NLCD—National Land Cover dataset 2011,
30m
Terrain Database Ultra Hi Res-WGS84
Map Data TIGERS 2015 and GIS Data from ESRI, Inc
Map Tile Resolution 1-arc second
Audio Quality DAQ 3.4
Modulation Digital—Project 25 Phase 1| TDMA
Frequency Band 800 MHz
Field Unit Portable
Portable Transmit Power 3 Watts
Portable Antenna Type Y4 - wave
Portable Antenna Gain -14.3dB
Portable Antenna Height On-Hip (3.3 ft AGL)
Portable ERP 0.11 W
Antenna and Body Loss 14.3 dB
Portable Receiver Sensitivity -109.85 dBm
Field Unit Mobile
Mobile Transmit Power 15 Watts
Mobile Antenna Type Y4 - wave
Mobile Antenna Gain -1.0dB
Mobile Antenna Height Roof Center (4.92 ft AGL)
Mobile Line Loss 2.2dB
Mobile ERP 7.2W
Mobile Receiver Sensitivity -112.36 dBm

The tables below provide further detail pertaining to the parameters used for each RF site included

within the simulcast design.

Table 2-28: Detailed Site Parameters

Site 1670 Group CCD Simul  Simulcast/Voting TRUE
Name Broadway Name

General Transmit Receive

Latitude |39°44'34.4” |ERP 50.52 dBm Antenna SC412-HF2LDF(DO00)
N

Longitude | 104°59'12.2 | Antenna SC476- Antenna Gain 11.5 dBm
"W HF1LDF(D00)

Elevation |5239.5 feet |[Antenna 6.5 dBm Antenna Height 480 feet

Used Gain
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Site 1670 Group CCD Simul  Simulcast/Voting TRUE
Name Broadway Name
HAAT 315.97 feet |Antenna 480 feet Antenna Azimuth |0 deg

Height

Antenna 0 deg Antenna Mech 0 deg

Azimuth Downtilt

Antenna 0 deg Use Tower Top YES

Mech Amp (TTA)

Downtilt

Total Txto |2 dB Antenna to TTA 1.1dB

Ant Loss Loss

RF Power |46.02 dBm TTA Gain 23dB

Launch 40 usec TTA Noise Figure |2.7 dB

Delay
Modulation ASTRO_H-

CPM_AMBE+2_EHR

Radio Faded -106.8 dBm
Sensitivity
Radio Reference |-116.5 dBm
Sensitivity
Sensitivity 2 dBm
Degradation

Group CCD Simul  Simulcast/Voting
Name
General Transmit Receive
Latitude [39°38'18" |ERP 49.42 dBm Antenna SC412-HF2LDF(D00)
N
Longitude [ 104°53'59. | Antenna SC476- Antenna Gain 11.5dBm
9" W HF1LDF(DO0O0)
Elevation [5587.27 Antenna 6.5 dBm Antenna Height 110 feet
Used feet Gain
HAAT 228.11 feet | Antenna 110 feet Antenna Azimuth |0 deg
Height
Antenna 0 deg Antenna Mech 0 deg
Azimuth Downtilt
Antenna 0 deg Use Tower Top YES
Mech Amp (TTA)
Downtilt
Total Txto |3.1dB Antenna to TTA 1.1dB
Ant Loss Loss
RF Power 46.02 dBm TTA Gain 23 dB
Launch 35 usec TTA Noise Figure |2.7 dB
Delay
Modulation ASTRO_H-

CPM_AMBE+2_EHR
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DHA Group CCD Simul  Simulcast/Voting
Name
Radio Faded -106.8 dBm
Sensitivity
Radio Reference |-116.5 dBm
Sensitivity
Sensitivity 0dBm
Degradation
Site DFD Group CCD Simul = Simulcast/Voting TRUE
INETE) Station 2 Name
General Transmit Receive
Latitude |[39°47'29.7" [ERP 49.82 dBm Antenna SC412-HF2LDF(D00)
N
Longitude |104°47°42. | Antenna SC476- Antenna Gain 11.5dBm
8" W HF1LDF(D00)
Elevation [5337.92 Antenna 6.5 dBm Antenna Height 100 feet
Used feet Gain
HAAT 63.91 feet |Antenna 100 feet Antenna Azimuth |0 deg
Height
Antenna 0 deg Antenna Mech 0 deg
Azimuth Downtilt
Antenna 0 deg Use Tower Top YES
Mech Amp (TTA)
Downtilt
Total Txto |2.7 dB Antenna to TTA 1.1dB
Ant Loss Loss
RF Power 46.02 dBm TTA Gain 23dB
Launch 65 usec TTA Noise Figure (2.7 dB
Delay
Modulation ASTRO_H-
CPM_AMBE+2_EHR
Radio Faded -106.8 dBm
Sensitivity
Radio Reference |-116.5 dBm
Sensitivity
Sensitivity 0dBm
Degradation

Site Mountain Group CCD Simul  Simulcast/Voting
Name Towers Name
General Transmit Receive
Latitude |39°41'45.07” |ERP 50.42 dBm Antenna SC412-HF2LDF(D00)
N
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Site Mountain Group CCD Simul  Simulcast/Voting
Name Towers Name
Longitude | 104°56°20.01 | Antenna SC476- Antenna Gain 11.5dBm
"W HF1LDF(D0O0)
Elevation |5413.38 feet | Antenna 6.5 dBm Antenna Height 310 feet
Used Gain
HAAT 313.28 feet |Antenna 310 feet Antenna Azimuth |0 deg
Height
Antenna 0 deg Antenna Mech 0 deg
Azimuth Downtilt
Antenna 0 deg Use Tower Top YES
Mech Amp (TTA)
Downtilt
Total Txto |2.1dB Antenna to TTA 1.1dB
Ant Loss Loss
RF Power |46.02 dBm TTA Gain 23dB
Launch 35 usec TTA Noise Figure (2.7 dB
Delay
Modulation ASTRO_H-
CPM_AMBE+2_EHR
Radio Faded -106.8 dBm
Sensitivity
Radio Reference |-116.5dBm
Sensitivity
Sensitivity 2 dBm
Degradation

Site Mount Simulcast/Voting
Name Morrison
General Transmit Receive
Latitude |39°40'17.51" |ERP 49.42 dBm |Antenna bmr8-a_t6_bmr8-a
N
Longitude | 105°13'7.81" | Antenna bmr8- Antenna Gain 7.7 dBm
W a t6_bmr8-
a
Elevation |7683.72 feet | Antenna 7.7 dBm Antenna Height 165 feet
Used Gain
HAAT 2021.65 feet [ Antenna 145 feet Antenna Azimuth |130 deg
Height
Antenna 130 deg Antenna Mech 0 deg
Azimuth Downtilt
Antenna 0 deg Use Tower Top YES
Mech Amp (TTA)
Downtilt
Total Txto (4.3 dB Antenna to TTA 1.1dB
Ant Loss Loss

City and County of Denver

P25 Public Safety Radio System Replacement Project

@ Motorola Solutions

June 1, 2017

System Design  2-89




Site Mount Group ASR Simulcast/Voting

INET[E Morrison INET[E
RF Power 46.02 dBm |TTA Gain 23 dB
Launch 0 usec TTA Noise Figure |2.7 dB
Delay
Modulation ASTRO_H-
CPM_AMBE+2_EHR
Radio Faded -106.8 dBm
Sensitivity
Radio Reference -116.5 dBm
Sensitivity
Sensitivity 0 dBm
Degradation

Coverage Map Summary
An index of the maps provided in our proposal is located in the table below. The map number
corresponds to the first two numbers in the map file name.
Table 2-29: List of Coverage Maps Provided with Motorola’s Proposal
Map # Map Description ‘
System Wide: Outbound portable coverage reliability, portable at hip level, DAQ 3.4.

System Wide: Inbound portable coverage reliability, portable at hip level, DAQ 3.4.

System Wide: Outbound mobile coverage reliability, DAQ 3.4.

System Wide: Inbound mobile coverage reliability, DAQ 3.4.

1670 Broadway Simulcast Remote Site: 40dBu regulatory contour.

Denver Housing Authority Simulcast Remote Site: 40dBu regulatory contour.

DFD Station 2 Simulcast Remote Site: 40dBu regulatory contour.

Mountain Towers Simulcast Remote Site: 40dBu regulatory contour.

Ol (N[ofo|b]W]|DN

Mount Morrison ASR Site: 40dBu regulatory contour.

2.1.2.7.1 Coverage Maps

Coverage Maps are included on the pages that follow.
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2.1.3 BILL OF MATERIALS

The following equipment has been included as part of this proposal. All software and hardware
included below are required for proper operation and maintenance of the proposed system.

Table 2-30: Bill of Materials

Site Sub-System Qty Model Description COTS Table B1
Reference

JOSEPHINE |MASTER 1 SQM01SUMO0273 | MASTER SITE CONFIGURATION Row 3

JOSEPHINE |MASTER 1 CA02830AB ADD: M1 NON REDUNDANT ZONE (24 Row 3
SITES OR LESS)

JOSEPHINE |MASTER 1 CA03116AA ADD: M1 - NON REDUNDANT HW Row 3

JOSEPHINE |MASTER 1 CA02839AA ADD: NM/ZC CABINET Row 3

JOSEPHINE |MASTER 1 CA02113AA ADD: ASTRO 25 FDMA TRKG OPERATION Row 3

JOSEPHINE |MASTER 1 UAQ0158AA ADD: PHASE 2 TDMA TRKG OP ZONE LIC Row 3

JOSEPHINE |MASTER 1 CA01723AF ADD: BASELINE BACK UP 7.17 Row 3

JOSEPHINE |MASTER 1 CA02835AB ADD:WINDOW SUPPLEMENTAL TRANS Row 3
CONFIG 7.17

JOSEPHINE |MASTER 1 CA01499AA ADD: DSR SYSTEM NOTIFICATION Row 3

JOSEPHINE |MASTER 10 |UAO00156AA A)DD: MCC7500 CONSOLE LICENSES (QTY Row 3
5

JOSEPHINE |MASTER 4 | CA01316AA ADD: UNC ADDTL DEVICE LIC (QTY 10) Row 3

JOSEPHINE |MASTER 5 UAO0153AA ADD: ASTRO 25 FDMA SITE LICENSE Row 3

JOSEPHINE |MASTER 5 UAO0159AA AI%D: P25 PHASE 2 TDMA TRKNG OP SITE Row 3
LI

JOSEPHINE |MASTER 5 UA00407AA ADD: CLASSIC DATA-P25 TRNK SITE Row 3

JOSEPHINE |MASTER 5 UAOO160AA ADD: PHASE 2 DYNAMIC TG ASGNMT SITE Row 3
LIC

JOSEPHINE |MASTER 56 | UAO0161AA ADD: P25 PHASE 2 TDMA SW BASE RADIO Row 3
LIC

JOSEPHINE |MASTER 56 |UA00162AA AI%D: PHASE 2 DYNAMIC CH BASE RADIO Row 3
LI

JOSEPHINE |MASTER 15 | UA00152AA ADD:500 RADIO USER LICENSES Row 3

JOSEPHINE |MASTER 1 UAO0136AA ADD: UNIFIED NETWORK CONFIGURATOR Row 3
(UNC)

JOSEPHINE |MASTER 1 UAQ0147AA ADD: PROVISIONING MANAGER Row 6

JOSEPHINE |MASTER 1 UAO0146AA ADD: UNIFIED EVENT MANAGER (UEM) Row 6

JOSEPHINE |MASTER 1 UA00225AA ADD: UEM ENHANCED NAVIGATION Row 6

JOSEPHINE |MASTER 1 UA00226AA ADD: MICROWAVE MAP AND SEGMENT Row 6
VIEW

JOSEPHINE |MASTER 3 UAQ0227AA ADD: UEM SNMP ELEMENT MANAGEMENT Row 6
TOOLKIT (QTY 10)

JOSEPHINE |MASTER 1 UA00137AA ADD: EMAIL ALARM NOTIFICATIONS Row 6

JOSEPHINE |MASTER 1 UA00143AA ADD: SECURITY PARTITIONING Row 6

City and County of Denver June 1, 2017

P25 Public Safety Radio System Replacement Project

Motorola Solutions System Design 2-91




Site Sub-System Qty Model Description COTS Table Bl
Reference

JOSEPHINE |MASTER 1 UAO0141AA ADD: ZONEWATCH GRID & CTRL Row 6

JOSEPHINE |MASTER 1 UAO0144AA ADD: ZONE HISTORICAL RPTS Row 6

JOSEPHINE |MASTER 1 UAO0151AA ADD: AFFLIATION USER RPTS Row 6

JOSEPHINE |MASTER 1 UAO0149AA ADD: RADIO CONTROL MANAGER Row 6

JOSEPHINE |MASTER 1 UAO0150AA ADD: DYNAMIC REPORTS Row 6

JOSEPHINE |MASTER 23 | CA02193AA ADD: ANTI-MALWARE DEF UPDATE LIC Row 6

JOSEPHINE |[MASTER 1 UA00237AA ADD: INCREASED CAPACITY Row 3

JOSEPHINE |[MASTER 1 UA00521AA ADD: INTERFERENCE LOCATOR UNC Row 3
SYSTEM LICENSE

JOSEPHINE |MASTER 1 DSQNAP4BAYW4 | QNAP TS-453A 4-BAY WITH 4 SEAGATE X Row 6

HDDS 2TB NAS HDD

JOSEPHINE |MASTER 1 F4544 SITE MANAGER ADVANCED Row 6

JOSEPHINE |MASTER 1 |VA00873 ADD: SDM SNT FW CURR ASTRO REL Row 6

JOSEPHINE |MASTER 1 |T8363 ASTRO 7.17 CLIENT Row 6

JOSEPHINE |MASTER 1 |T8364 ASTRO 25 RADIO AUTHENTICATION Row 6
CLIENT SOFTWARE

JOSEPHINE |MASTER 1 [TT3106 Z440 WORKSTATION WINDOWS 10 10T X Row 6
ENT (NON RETURNABLE)

JOSEPHINE |MASTER 1 DSCL5808NCKIT |8 PORT LCD KVM 8 USB-PS 2 COMBO X Row 6
CABLES

JOSEPHINE |MASTER 1 DDN9657 CRYSTAL REPORTS X Row 6

JOSEPHINE |MASTER 1 |T78363 ASTRO 7.17 CLIENT Row 6

JOSEPHINE |MASTER 1 |T8364 ASTRO 25 RADIO AUTHENTICATION Row 6
CLIENT SOFTWARE

JOSEPHINE |MASTER 1 [TT3106 Z440 WORKSTATION WINDOWS 10 10T X Row 6
ENT (NON RETURNABLE)

JOSEPHINE |MASTER 1 DSTG191 TECH GLOBAL EVOLUTION SERIES X Row 6
19INCH NON TOUCH

JOSEPHINE |MASTER 1 DDN9657 CRYSTAL REPORTS X Row 6

JOSEPHINE |MASTER 2 SQM01SUMO0205 |GGM 8000 GATEWAY Row 6

JOSEPHINE |MASTER 2 CA01616AA ADD: AC POWER Row 6

JOSEPHINE |MASTER 1 CLN1856 2620-24 ETHERNET SWITCH Row 6

JOSEPHINE |[MASTER 21 |T7885 MCAFEE WINDOWS AV CLIENT Row 6

JOSEPHINE |[MASTER 1 DDN1933 PURCHASED SOFTWARE,FORTITOKEN X Row 6
PACK

JOSEPHINE |MASTER 44 | T7449 WINDOWS SUPPLEMENTAL TRANS Row 6
CONFIG

JOSEPHINE |MASTER 1 SQMO01SUMO0238 | SRC7500 SWITCHING ROUTING CENTER Row 9
(7.13 AND BEYOND)

JOSEPHINE |MASTER 1 CAO03130AA ADD: SRC 7500 FOR 7.17 Row 9
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Site Sub-System Qty Model Description COTS Table Bl
Reference

JOSEPHINE |MASTER 1 CA02153AA SINGLE CORE LAN SWITCH (HP3800-48 Row 9
PORT)

JOSEPHINE |MASTER 1 CA01421AA ADD: SINGLE GATEWAY ROUTER Row 9
STANDARD

JOSEPHINE |MASTER 1 CA01423AA ADD: SINGLE CORE ROUTER ETH Row 9

JOSEPHINE |MASTER 1 CA02654AA ADD: SINGLE CORE MASTER SITE Row 9
CONNECTIVITY (ETHERNET)

JOSEPHINE |MASTER 1 CA01424AA ADD: CORE BACKHAUL SWITCH Row 9

JOSEPHINE |MASTER 1 DSF1DC108H BELKIN 19" WIDESCREEN LCD RACK X Row 9
CONSOLE (ONLY USB CABLE
COMPATIBILITY)

JOSEPHINE |MASTER 5 DSF1D940106 BELKIN OMNIVIEW ENTERPRISE SERIES - X Row 9
USB KVM CABLE

JOSEPHINE | KVL 3 | T7537B KVL 4000 KEYLOADER Row 40

JOSEPHINE | KVL 3 U239AD ADD: ASTRO 25 MODE Row 40

JOSEPHINE | KVL 3 | QA01767AA ADD: KVL RADIO AUTHENTICATION Row 40

JOSEPHINE | KVL 3 | X795AJ ADD: ASN MODE Row 40

JOSEPHINE | KVL 3 | CAD1598AA ADD: AC LINE CORD US Row 40

JOSEPHINE | KVL 3 | CA00182AP ADD: AES ENCRYPTION SOFTWARE Row 40

JOSEPHINE | KVL 3 |Ch43 ADD: CABLE FOR RNC, DIU, MGEG Row 40

JOSEPHINE | KVL 3 | CA01603AA ADD: USB COMM/CHARGE CABLE W/ CUP Row 40

JOSEPHINE | KVL 3 | CA02187 ADD: KEYLOADING CABLE ADAPTER Row 40
(GCAI)

JOSEPHINE | KVL 3 |C725AA ADD: KEYLOAD CABLE FOR APX Row 40
PORTABLE

JOSEPHINE |MASTER 1 DVN4046B MASTER SYSTEM KEY STARTER KIT Row 3

JOSEPHINE |MASTER 2 DS11011188 PDU, 120/240 SPLIT PH OR N+1 X Row 3
REDUNDANT, 60A MAX PER PHASE, SIX
DEDICAT

JOSEPHINE |MASTER 24 | DS3750297 BREAKER, 15 AMP, CB UL 489 LISTED FOR X Row 3
AC EDGE 11 (1101-1188)

JOSEPHINE |MASTER 4 DS1101990 SPD, SHIELDED RJ-45 JACK, SINGLE LINE X Row 3
GBE (1000MBPS) R56 COMPLIANT

JOSEPHINE |MASTER 1 DSTSJADP RACK MOUNT GROUND BAR, 19 IN FOR X Row 3
TSJ AND WPH SERIES DATA SPDS

JOSEPHINE |ISSI 1 [T7776 ISSI 8000 / CSSI 8000 UPGRAGE Software Row 3
Licenses

JOSEPHINE |ISSI 1 UAOOO05AA ADD: ISSI Automatic Roaming License (for Row 3
first system)

JOSEPHINE |ISSI 4 UA00184AA ADD:ISSI AUTOMATIC ROAMING LICENSE Row 3
(FOR SYSTEMS 2-5)

JOSEPHINE |ISSI 5 UAOOOO6AA ADD: ISSI +10 Addition simultaneous Talk Row 3
Group Capacity License
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Site Sub-System Qty Model Description COTS Table Bl
Reference

DSR_MASTE [DSR_MASTER 1 SQMO01SUMO0231 | DYNAMIC SYSTEM RESILIENCE Row 3
R
DSR_MASTE |DSR_MASTER 1 CA01511AA DSR VOICE Row 3
R
DSR_MASTE |DSR_MASTER 1 CA01512AA DSR DATA Row 3
R
DSR_MASTE |DSR_MASTER 1 CA02845AB ADD: DSR - NON-REDUNDANT M1(UP TO Row 3
R 24 SITES
DSR_MASTE |DSR_MASTER 1 CA03141AA ADD: DSR HW - NON-REDUNDANT M1 Row 3
R
DSR_MASTE [DSR_MASTER 1 CA01723AF ADD: BASELINE BACK UP 7.17 Row 3
R
DSR_MASTE |DSR_MASTER 1 CA02835AB ADD:WINDOW SUPPLEMENTAL TRANS Row 3
R CONFIG 7.17
DSR_MASTE [DSR_MASTER 1 CA02839AA ADD: NM/ZC CABINET Row 3
R
DSR_MASTE |DSR_MASTER 1 |VA00873 ADD: SDM SNT FW CURR ASTRO REL Row 6
R
DSR_MASTE |DSR_MASTER 1 F4544 SITE MANAGER ADVANCED Row 6
R
DSR_MASTE |DSR_MASTER 1 |78363 ASTRO 7.17 CLIENT Row 6
R
DSR_MASTE |DSR_MASTER 1 |T8364 ASTRO 25 RADIO AUTHENTICATION Row 6
R CLIENT SOFTWARE
DSR_MASTE [DSR_MASTER 1 [TT3106 Z440 WORKSTATION WINDOWS 10 10T X Row 6
R ENT (NON RETURNABLE)
DSR_MASTE |DSR_MASTER 1 DSCL5808NCKIT |8 PORT LCD KVM 8 USB-PS 2 COMBO X Row 6
R CABLES
DSR_MASTE |DSR_MASTER 1 DDN9657 CRYSTAL REPORTS X Row 6
R
DSR_MASTE |DSR_MASTER 41 | T7449 WINDOWS SUPPLEMENTAL TRANS Row 6
R CONFIG
DSR_MASTE |DSR_MASTER 1 SQMO01SUMO0238 [ SRC7500 SWITCHING ROUTING CENTER Row 9
R (7.13 AND BEYOND)
DSR_MASTE [DSR_MASTER 1 CA03130AA ADD: SRC 7500 FOR 7.17 Row 9
R
DSR_MASTE |DSR_MASTER 1 CA02153AA SINGLE CORE LAN SWITCH (HP3800-48 Row 9
R PORT)
DSR_MASTE [DSR_MASTER 1 CA01421AA ADD: SINGLE GATEWAY ROUTER Row 9
R STANDARD
DSR_MASTE |DSR_MASTER 1 CA01423AA ADD: SINGLE CORE ROUTER ETH Row 9
R
DSR_MASTE |DSR_MASTER 1 CA02654AA ADD: SINGLE CORE MASTER SITE Row 9
R CONNECTIVITY (ETHERNET)
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Site Sub-System Qty Model Description COTS Table Bl
Reference
DSR_MASTE [DSR_MASTER 1 CA01424AA ADD: CORE BACKHAUL SWITCH Row 9
R
DSR_MASTE [DSR_MASTER 1 DSF1DC108H BELKIN 19" WIDESCREEN LCD RACK X Row 9
R CONSOLE (ONLY USB CABLE
COMPATIBILITY)
DSR_MASTE [DSR_MASTER 5 DSF1D940106 BELKIN OMNIVIEW ENTERPRISE SERIES - X Row 9
R USB KVM CABLE
DSR_MASTE [DSR_MASTER 1 DSTG2A120CB CHATSWORTH GLOBAL FRAME CABINET X Row 9
R 24IN' W 84IN H 35IN D BLACK
DSR_MASTE [DSR_MASTER 2 DS11011188 PDU, 120/240 SPLIT PH OR N+1 X Row 9
R REDUNDANT, 60A MAX PER PHASE, SIX
DEDICAT
DSR_MASTE [DSR_MASTER 24 | DS3750297 BREAKER, 15 AMP, CB UL 489 LISTED FOR X Row 9
R AC EDGE 11 (1101-1188)
DSR_MASTE [DSR_MASTER 4 DS1101990 SPD, SHIELDED RJ-45 JACK, SINGLE LINE X Row 9
R GBE (1000MBPS) R56 COMPLIANT
DSR_MASTE [DSR_MASTER 1 DSTSJADP RACK MOUNT GROUND BAR, 19 IN FOR X Row 9
R TSJ AND WPH SERIES DATA SPDS
DSR_MASTE |[ISSI 1 T7776 ISSI 8000 / CSSI 8000 UPGRAGE Software Row 3
R Licenses
DSR_MASTE |ISSI 1 UAO00042AA ADD: ISSI 8000 / CSSI 8000 Redundancy Row 3
R Software License
JOSEPHINE | GCM8000 1 T7321 GCM 8000 COMPARATOR Row 3
JOSEPHINE | GCM8000 2 CA01183AA GCM 8000 COMPARATOR Row 3
JOSEPHINE | GCM8000 2 CA01185AA ADD: IP BASED MULTISITE OPERATION Row 3
JOSEPHINE | GCM8000 2 CA01901AA ADD: P25 TDMA COMPARATOR Row 3
SOFTWARE
JOSEPHINE | GCM8000 1 X153AW ADD: RACK MOUNT HARDWARE Row 3
JOSEPHINE | GCM8000 2 CA01974AA TRUNKING REDUNDANT COMPRTR SW Row 3
JOSEPHINE | GCM8000 1 T7321 GCM 8000 COMPARATOR Row 3
JOSEPHINE | GCM8000 2 CA01183AA GCM 8000 COMPARATOR Row 3
JOSEPHINE | GCM8000 2 CA01185AA ADD: IP BASED MULTISITE OPERATION Row 3
JOSEPHINE | GCM8000 2 CA01901AA ADD: P25 TDMA COMPARATOR Row 3
SOFTWARE
JOSEPHINE | GCM8000 1 X153AW ADD: RACK MOUNT HARDWARE Row 3
JOSEPHINE | GCM8000 2 CA01974AA TRUNKING REDUNDANT COMPRTR SW Row 3
JOSEPHINE | GCM8000 1 T7321 GCM 8000 COMPARATOR Row 3
JOSEPHINE | GCM8000 2 CA01183AA GCM 8000 COMPARATOR Row 3
JOSEPHINE [ GCM8000 2 CA01185AA ADD: IP BASED MULTISITE OPERATION Row 3
JOSEPHINE [ GCM8000 2 CA01901AA ADD: P25 TDMA COMPARATOR Row 3
SOFTWARE
JOSEPHINE | GCM8000 1 X153AW ADD: RACK MOUNT HARDWARE Row 3
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Site Sub-System Qty Model Description COTS Table Bl

Reference
JOSEPHINE | GCM8000 2 CAQ01974AA TRUNKING REDUNDANT COMPRTR SW Row 3
JOSEPHINE | GCM8000 1 T7321 GCM 8000 COMPARATOR Row 3
JOSEPHINE | GCM8000 2 CAO01183AA GCM 8000 COMPARATOR Row 3
JOSEPHINE | GCM8000 2 CAO01185AA ADD: IP BASED MULTISITE OPERATION Row 3
JOSEPHINE | GCM8000 2 CA01901AA ADD: P25 TDMA COMPARATOR Row 3
SOFTWARE
JOSEPHINE | GCM8000 1 X153AW ADD: RACK MOUNT HARDWARE Row 3
JOSEPHINE | GCM8000 2 CAQ01974AA TRUNKING REDUNDANT COMPRTR SW Row 3
JOSEPHINE | GCM8000 1 T7321 GCM 8000 COMPARATOR Row 3
JOSEPHINE | GCM8000 2 CAO01183AA GCM 8000 COMPARATOR Row 3
JOSEPHINE | GCM8000 2 CAO01185AA ADD: IP BASED MULTISITE OPERATION Row 3
JOSEPHINE | GCM8000 2 CA01901AA ADD: P25 TDMA COMPARATOR Row 3
SOFTWARE
JOSEPHINE | GCM8000 1 X153AW ADD: RACK MOUNT HARDWARE Row 3
JOSEPHINE | GCM8000 2 CA01974AA TRUNKING REDUNDANT COMPRTR SW Row 3
JOSEPHINE | GCM8000 1 T7321 GCM 8000 COMPARATOR Row 3
JOSEPHINE | GCM8000 2 CA01183AA GCM 8000 COMPARATOR Row 3
JOSEPHINE | GCM8000 2 CA01185AA ADD: IP BASED MULTISITE OPERATION Row 3
JOSEPHINE | GCM8000 2 CA01901AA ADD: P25 TDMA COMPARATOR Row 3
SOFTWARE
JOSEPHINE | GCM8000 1 X153AW ADD: RACK MOUNT HARDWARE Row 3
JOSEPHINE | GCM8000 2 CA01974AA TRUNKING REDUNDANT COMPRTR SW Row 3
JOSEPHINE | GCM8000 1 T7321 GCM 8000 COMPARATOR Row 3
JOSEPHINE | GCM8000 2 CA01183AA GCM 8000 COMPARATOR Row 3
JOSEPHINE | GCM8000 2 CAO01185AA ADD: IP BASED MULTISITE OPERATION Row 3
JOSEPHINE | GCM8000 2 CA01901AA ADD: P25 TDMA COMPARATOR Row 3
SOFTWARE
JOSEPHINE | GCM8000 1 X153AW ADD: RACK MOUNT HARDWARE Row 3
JOSEPHINE | GCM8000 2 CAQ1974AA TRUNKING REDUNDANT COMPRTR SW Row 3
JOSEPHINE | GCM8000 1 T7321 GCM 8000 COMPARATOR Row 34
JOSEPHINE | GCM8000 2 CA01183AA GCM 8000 COMPARATOR Row 34
JOSEPHINE | GCM8000 2 CAO01185AA ADD: IP BASED MULTISITE OPERATION Row 34
JOSEPHINE | GCM8000 2 CA01901AA ADD: P25 TDMA COMPARATOR Row 34
SOFTWARE
JOSEPHINE | GCM8000 1 X153AW ADD: RACK MOUNT HARDWARE Row 34
JOSEPHINE | GCM8000 2 CAQ01974AA ADD: TRUNKING REDUNDANT COMPRTR Row 34
SW
JOSEPHINE | GCM8000 1 T7321 GCM 8000 COMPARATOR Row 34
JOSEPHINE | GCM8000 1 CA01183AA GCM 8000 COMPARATOR Row 34
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Site Sub-System Qty Model Description COTS Table Bl
Reference

JOSEPHINE | GCM8000 1 CA01185AA ADD: IP BASED MULTISITE OPERATION Row 34

JOSEPHINE | GCM8000 1 CA01901AA ADD: P25 TDMA COMPARATOR Row 34
SOFTWARE

JOSEPHINE | GCM8000 1 X153AW ADD: RACK MOUNT HARDWARE Row 34

JOSEPHINE | GCM8000 1 CA01974AA ADD: TRUNKING REDUNDANT COMPRTR Row 34
SW

JOSEPHINE | GCP8000 1 |T7038 GCP 8000 SITE CONTROLLER Row 3

JOSEPHINE | GCP8000 1 CA00303AA ADD: QTY (1) SITE CONTROLLER Row 3

JOSEPHINE | GCP8000 1 CA01194AA IP BASED MULTISITE SITE CONTROLLER Row 3
SOFTWARE

JOSEPHINE | GCP8000 1 X153AW ADD: RACK MOUNT HARDWARE Row 3

JOSEPHINE | GCP8000 1 |T7038 GCP 8000 SITE CONTROLLER Row 3

JOSEPHINE | GCP8000 1 CAOQ0303AA ADD: QTY (1) SITE CONTROLLER Row 3

JOSEPHINE | GCP8000 1 CA01194AA IP BASED MULTISITE SITE CONTROLLER Row 3
SOFTWARE

JOSEPHINE | GCP8000 1 X153AW ADD: RACK MOUNT HARDWARE Row 3

JOSEPHINE |GPS 1 DSTRAK91009E |REMOTE SITE REDUNDANT MODULAR X Row 3
FREQUENCY TIMING SYSTEM AC

JOSEPHINE |GPS 4 DSTRAK91061 FOUR PORT DDM Row 3

JOSEPHINE |GPS 50 |L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY Row 3
JKT PER FOOT

JOSEPHINE |GPS 4 DDN9769 F1TNM-HC 1/4" TYPE N MALE X Row 3
CONNECTOR FOR FSJ1-50A CABLE

JOSEPHINE [NETWORK 1 CLN1859 2620-48 ETHERNET SWITCH Row 9

JOSEPHINE |NETWORK 1 CLN1856 2620-24 ETHERNET SWITCH Row 9

JOSEPHINE | NETWORK 1 SQM01SUMO0205 |GGM 8000 GATEWAY Row 9

JOSEPHINE | NETWORK 1 CA01616AA ADD: AC POWER Row 9

JOSEPHINE [ NETWORK 1 SQM01SUMO0205 |GGM 8000 GATEWAY Row 9

JOSEPHINE [ NETWORK 1 CA01616AA ADD: AC POWER Row 9

JOSEPHINE |RACK 1 DSTG2A120CB | CHATSWORTH GLOBAL FRAME CABINET X Row 3
24IN'W 84IN H 35IN D BLACK

JOSEPHINE | SURGE 2 DS11011188 PDU, 120/240 SPLIT PH OR N+1 X Row 3
REDUNDANT, 60A MAX PER PHASE, SIX
DEDICAT

JOSEPHINE |SURGE 24 | DS3750297 BREAKER, 15 AMP, CB UL 489 LISTED FOR X Row 3
AC EDGE 11 (1101-1188)

JOSEPHINE |SURGE 3 DS1101990 SPD, SHIELDED RJ-45 JACK, SINGLE LINE X Row 3
GBE (1000MBPS) R56 COMPLIANT

JOSEPHINE | SURGE 1 DSTSJADP RACK MOUNT GROUND BAR, 19 IN FOR X Row 3
TSJ AND WPH SERIES DATA SPDS

PRIME2 GCM8000 1 (T7321 GCM 8000 COMPARATOR Row 3
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Site Sub-System Qty Model Description COTS Table Bl

Reference
PRIME2 GCM8000 2 CAO01183AA GCM 8000 COMPARATOR Row 3
PRIME2 GCM8000 2 CAO01185AA ADD: IP BASED MULTISITE OPERATION Row 3
PRIME2 GCM8000 2 CA01901AA ADD: P25 TDMA COMPARATOR Row 3
SOFTWARE
PRIME2 GCM8000 1 X153AW ADD: RACK MOUNT HARDWARE Row 3
PRIME2 GCM8000 2 CA01974AA TRUNKING REDUNDANT COMPRTR SW Row 3
PRIME2 GCM8000 1 T7321 GCM 8000 COMPARATOR Row 3
PRIME2 GCM8000 2 CAO01183AA GCM 8000 COMPARATOR Row 3
PRIME2 GCM8000 2 CAO01185AA ADD: IP BASED MULTISITE OPERATION Row 3
PRIME2 GCM8000 2 CAO01901AA ADD: P25 TDMA COMPARATOR Row 3
SOFTWARE
PRIME2 GCM8000 1 X153AW ADD: RACK MOUNT HARDWARE Row 3
PRIME2 GCM8000 2 CA01974AA TRUNKING REDUNDANT COMPRTR SW Row 3
PRIME2 GCM8000 1 T7321 GCM 8000 COMPARATOR Row 3
PRIME2 GCM8000 2 CAO01183AA GCM 8000 COMPARATOR Row 3
PRIME2 GCM8000 2 CAO01185AA ADD: IP BASED MULTISITE OPERATION Row 3
PRIME2 GCM8000 2 CA01901AA ADD: P25 TDMA COMPARATOR Row 3
SOFTWARE
PRIME2 GCM8000 1 X153AW ADD: RACK MOUNT HARDWARE Row 3
PRIME2 GCM8000 2 CA01974AA TRUNKING REDUNDANT COMPRTR SW Row 3
PRIME2 GCM8000 1 T7321 GCM 8000 COMPARATOR Row 3
PRIME2 GCM8000 2 CAO01183AA GCM 8000 COMPARATOR Row 3
PRIME2 GCM8000 2 CA01185AA ADD: IP BASED MULTISITE OPERATION Row 3
PRIME2 GCM8000 2 CA01901AA ADD: P25 TDMA COMPARATOR Row 3
SOFTWARE
PRIME2 GCM8000 1 X153AW ADD: RACK MOUNT HARDWARE Row 3
PRIME2 GCM8000 2 CA01974AA TRUNKING REDUNDANT COMPRTR SW Row 3
PRIME2 GCMB8000 1 |T7321 GCM 8000 COMPARATOR Row 3
PRIME2 GCMB8000 2 |CA01183AA GCM 8000 COMPARATOR Row 3
PRIME2 GCM8000 2 CAO01185AA ADD: IP BASED MULTISITE OPERATION Row 3
PRIME2 GCM8000 2 CA01901AA ADD: P25 TDMA COMPARATOR Row 3
SOFTWARE
PRIME2 GCM8000 1 X153AW ADD: RACK MOUNT HARDWARE Row 3
PRIME2 GCM8000 2 CA01974AA TRUNKING REDUNDANT COMPRTR SW Row 3
PRIME2 GCM8000 1 T7321 GCM 8000 COMPARATOR Row 3
PRIME2 GCM8000 2 CAO01183AA GCM 8000 COMPARATOR Row 3
PRIME2 GCM8000 2 CAO01185AA ADD: IP BASED MULTISITE OPERATION Row 3
PRIME2 GCM8000 2 CA01901AA ADD: P25 TDMA COMPARATOR Row 3
SOFTWARE
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PRIME2 GCM8000 1 [X153AW ADD: RACK MOUNT HARDWARE Row 3

PRIME2 GCM8000 2 | CA01974AA TRUNKING REDUNDANT COMPRTR SW Row 3

PRIME2 GCM8000 1 |T7321 GCM 8000 COMPARATOR Row 3

PRIME2 GCM8000 2 |CA01183AA GCM 8000 COMPARATOR Row 3

PRIME2 GCM8000 2 |CA01185AA ADD: IP BASED MULTISITE OPERATION Row 3

PRIME2 GCM8000 2 |CA01901AA ADD: P25 TDMA COMPARATOR Row 3
SOFTWARE

PRIME2 GCM8000 1 | X153AW ADD: RACK MOUNT HARDWARE Row 3

PRIME2 GCM8000 2 |CAD01974AA TRUNKING REDUNDANT COMPRTR SW Row 3

PRIME2 GCM8000 1 |T7321 GCM 8000 COMPARATOR Row 34

PRIME2 GCM8000 2 |CA01183AA GCM 8000 COMPARATOR Row 34

PRIME2 GCM8000 2 |CA01185AA ADD: IP BASED MULTISITE OPERATION Row 34

PRIME2 GCM8000 2 |CA01901AA ADD: P25 TDMA COMPARATOR Row 34
SOFTWARE

PRIME2 GCM8000 1 |X153AW ADD: RACK MOUNT HARDWARE Row 34

PRIME2 GCM8000 2 |CA01974AA ADD: TRUNKING REDUNDANT COMPRTR Row 34
SW

PRIME2 GCM8000 1 (T7321 GCM 8000 COMPARATOR Row 34

PRIME2 GCM8000 1 | CA01183AA GCM 8000 COMPARATOR Row 34

PRIME2 GCM8000 1 | CA01185AA ADD: IP BASED MULTISITE OPERATION Row 34

PRIME2 GCM8000 1 | CA01901AA ADD: P25 TDMA COMPARATOR Row 34
SOFTWARE

PRIME2 GCM8000 1 [X153AW ADD: RACK MOUNT HARDWARE Row 34

PRIME2 GCM8000 1 | CA01974AA ADD: TRUNKING REDUNDANT COMPRTR Row 34
SW

PRIME2 GCP8000 1 |T7038 GCP 8000 SITE CONTROLLER Row 3

PRIME2 GCP8000 1 [CAO0303AA ADD: QTY (1) SITE CONTROLLER Row 3

PRIME2 GCP8000 1 [CA02474AA ADD:GEO-REDUN BACK-UP SC LIC Row 3

PRIME2 GCP8000 1 | CAO01194AA IP BASED MULTISITE SITE CONTROLLER Row 3
SOFTWARE

PRIME2 GCP8000 1 |X153AW ADD: RACK MOUNT HARDWARE Row 3

PRIME2 GPS 1 DSTRAK91009E | REMOTE SITE REDUNDANT MODULAR X Row 3
FREQUENCY TIMING SYSTEM AC

PRIME2 GPS 4  |DSTRAK91061 FOUR PORT DDM Row 3

PRIME2 GPS 50 |L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY Row 3
JKT PER FOOT

PRIME2 GPS 4  |DDN9769 F1TNM-HC 1/4" TYPE N MALE X Row 3
CONNECTOR FOR FSJ1-50A CABLE

PRIME2 NETWORK 1 | SQMO01SUMO0205 |GGM 8000 GATEWAY Row 9

PRIME2 NETWORK 1 | CA01616AA ADD: AC POWER Row 9
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PRIME2 NETWORK 1 CLN1856 2620-24 ETHERNET SWITCH Row 9

PRIME2 NETWORK 1 CLN1859 2620-48 ETHERNET SWITCH Row 9

PRIME2 NETWORK 1 SQM01SUMO0205 |GGM 8000 GATEWAY Row 9

PRIME2 NETWORK 1 CA01616AA ADD: AC POWER Row 9

PRIME2 RACK 1 DSTG2A120CB  |CHATSWORTH GLOBAL FRAME CABINET X Row 3
24IN W 84IN H 35IN D BLACK

PRIME2 SURGE 2 DS11011188 PDU, 120/240 SPLIT PH OR N+1 X Row 3
REDUNDANT, 60A MAX PER PHASE, SIX
DEDICAT

PRIME2 SURGE 24 | DS3750297 BREAKER, 15 AMP, CB UL 489 LISTED FOR X Row 3
AC EDGE 11 (1101-1188)

PRIME2 SURGE 3 DS1101990 SPD, SHIELDED RJ-45 JACK, SINGLE LINE X Row 3
GBE (1000MBPS) R56 COMPLIANT

PRIME2 SURGE 1 DSTSJADP RACK MOUNT GROUND BAR, 19 IN FOR X Row 3
TSJ AND WPH SERIES DATA SPDS

BROADWAY |REMOTE_1 1 SQMO01SUM7054 | GTR 8000 EXPANDABLE SITE SUBSYSTEM Row 7

BROADWAY |REMOTE_1 1 CAO00855AA ADD: 700/800 MHZ Row 7

BROADWAY |REMOTE_1 5 [CA01842AA ADD: P25 TDMA SOFTWARE Row 7

BROADWAY [REMOTE_ 1 5 | CA01902AA ADD: P25 DYNAMIC CHANNEL SOFTWARE Row 7

BROADWAY [REMOTE_ 1 1 X306AC ADD: QTY (6) GTR 8000 BASE RADIOS Row 7

BROADWAY |REMOTE_1 6 |CAO01193AA IP BASED MULTISITE BASE RADIO Row 7
SOFTWARE

BROADWAY |REMOTE_1 2 CA01706AA ADD: ADD: GGM 8000 GATEWAY Row 7

BROADWAY [REMOTE_ 1 1 CAQ0862AA ADD: SITE & CABINET RMC W/CAPABILITY Row 7
OF 7-24 BRS

BROADWAY |REMOTE_1 1 CAQ0879AA ADD: PRIMARY 6 PORT CAVITY Row 7
COMBINER

BROADWAY [REMOTE_ 1 1 CAQ0883AA ADD: 800 MHZ TX FILTER W/PMU Row 7

BROADWAY |REMOTE_1 2 CAO01536AA GPB 8000 REFERENCE DISTRIBUTION Row 7
MODULE

BROADWAY |REMOTE_1 2 CAO01537AA ADD: REFERENCE DISTRIBUTION Row 7
SOFTWARE

BROADWAY |REMOTE_1 1 CA01402AA ADD: 7.0 FT OPEN RACK Row 7

BROADWAY |REMOTE_1 1 CA02686AA ADD: AC DC POWER DISTRIBUTION Row 7

BROADWAY |REMOTE_1 2 PMUG1017A GNSS REMOTE RECEIVER ASSY Row 7

BROADWAY |REMOTE_1 2 DSP04268 ALUMINUM 6061-T6. PIPE 1 INCH SCHED X Row 7
40

BROADWAY |REMOTE_1 2 DSIX2L1M1DC48I |SPD, HPD GPS DATA LINE, 48VDC, HARD X Row 7

G WIRE WITH ISOLATED GROUNDING

BROADWAY [REMOTE_ 1 2 DS30C87465C0O1 | 125FT OUTDOOR UV PROTECTED CABLE X Row 7
6 PR, 22AWG DB15 CABLE

BROADWAY |REMOTE_1 1 SQMO01SUM7054 | GTR 8000 EXPANDABLE SITE SUBSYSTEM Row 7

City and County of Denver
P25 Public Safety Radio System Replacement Project

Motorola Solutions

June 1, 2017

System Design  2-100




Site Sub-System Qty Model Description COTS Table Bl

Reference

BROADWAY |REMOTE_1 1 CAO00855AA ADD: 700/800 MHZ Row 7

BROADWAY |REMOTE_1 6 CA01842AA ADD: P25 TDMA SOFTWARE Row 7

BROADWAY |REMOTE_1 6 CA01902AA ADD: P25 DYNAMIC CHANNEL SOFTWARE Row 7

BROADWAY |REMOTE_1 1 X306AC ADD: QTY (6) GTR 8000 BASE RADIOS Row 7

BROADWAY |REMOTE_1 6 CA01193AA IP BASED MULTISITE BASE RADIO Row 7
SOFTWARE

BROADWAY |REMOTE_1 1 CA00877AA ADD: CABINET RMC FOR EXPANSION Row 7
RACK

BROADWAY [REMOTE_1 1 CA00879AA ADD: PRIMARY 6 PORT CAVITY Row 7
COMBINER

BROADWAY |REMOTE_1 1 CAO00883AA ADD: 800 MHZ TX FILTER W/PMU Row 7

BROADWAY |REMOTE_1 2 CAO00885AA ADD: HIGH AVAILABILITY XHUB Row 7

BROADWAY |REMOTE_1 1 CA01402AA ADD: 7.0 FT OPEN RACK Row 7

BROADWAY |REMOTE_1 1 CA02686AA ADD: AC DC POWER DISTRIBUTION Row 7

BROADWAY [REMOTE_1 1 SQM01SUM7054 | GTR 8000 EXPANDABLE SITE SUBSYSTEM Row 7

BROADWAY [REMOTE_1 1 CA00855AA ADD: 700/800 MHZ Row 7

BROADWAY |REMOTE_1 5 CA01842AA ADD: P25 TDMA SOFTWARE Row 7

BROADWAY |REMOTE_1 5 CA01902AA ADD: P25 DYNAMIC CHANNEL SOFTWARE Row 7

BROADWAY |REMOTE_1 1 X305AC ADD: QTY (5) GTR 8000 BASE RADIOS Row 7

BROADWAY |REMOTE_1 5 CAO01193AA IP BASED MULTISITE BASE RADIO Row 7
SOFTWARE

BROADWAY |REMOTE_1 1 CA00877AA ADD: CABINET RMC FOR EXPANSION Row 7
RACK

BROADWAY |REMOTE_1 1 CAO0880AA ADD: EXPANSION 6 PORT CAVITY Row 7
COMBINER

BROADWAY |REMOTE_1 1 CAO01058AA ADD: 700/800 PHASING HARNESS Row 7

BROADWAY |REMOTE_1 2 CAO00885AA ADD: HIGH AVAILABILITY XHUB Row 7

BROADWAY |REMOTE_1 1 CAO01402AA ADD: 7.0 FT OPEN RACK Row 7

BROADWAY |REMOTE_1 1 CA02686AA ADD: AC DC POWER DISTRIBUTION Row 7

BROADWAY |REMOTE_1 2 DS1101990 SPD, SHIELDED RJ-45 JACK, SINGLE LINE X Row 7
GBE (1000MBPS) R56 COMPLIANT

BROADWAY |REMOTE_1 1 DSTSJADP RACK MOUNT GROUND BAR, 19 IN FOR X Row 7
TSJ AND WPH SERIES DATA SPDS

BROADWAY [REMOTE_1 1 THN1012 RACK 7' OPEN Row 7

BROADWAY |REMOTE_1 1 DS43783101T TTA, 796-824MHZ, SINGLE / DUAL X Row 7
NETWORK, TEST PORT

BROADWAY |REMOTE_1 1 DS43783101C48 | CONTROL MONITORING UNIT, 796- X Row 7
824MHZ,DUAL
DIVERSITY,ETHERNET,48VDC

BROADWAY |REMOTE_1 1 F4544 SITE MANAGER ADVANCED Row 7

City and County of Denver June 1, 2017

P25 Public Safety Radio System Replacement Project

Motorola Solutions System Design 2-101




Site Sub-System Qty Model Description COTS Table Bl
Reference

BROADWAY [REMOTE_ 1 1 [VA00872 ADD: SDM ASTRO RTU FW CURR ASTRO Row 7
REL

BROADWAY |REMOTE_1 3 V592 AAD TERM BLCK & CONN WI Row 7

BROADWAY |REMOTE_1 1 | VA00905 ADD:24/48 VDC PS TO SM Row 7

DHA REMOTE_2 1 SQMO01SUM7054 | GTR 8000 EXPANDABLE SITE SUBSYSTEM Row 7

DHA REMOTE 2 1 CAO0855AA ADD: 700/800 MHZ Row 7

DHA REMOTE 2 5 | CA01842AA ADD: P25 TDMA SOFTWARE Row 7

DHA REMOTE_2 5 |CA01902AA ADD: P25 DYNAMIC CHANNEL SOFTWARE Row 7

DHA REMOTE_2 1 X306AC ADD: QTY (6) GTR 8000 BASE RADIOS Row 7

DHA REMOTE_2 6 |CAO01193AA IP BASED MULTISITE BASE RADIO Row 7
SOFTWARE

DHA REMOTE 2 2 CA01706AA ADD: ADD: GGM 8000 GATEWAY Row 7

DHA REMOTE_2 1 CA00862AA ADD: SITE & CABINET RMC W/CAPABILITY Row 7
OF 7-24 BRS

DHA REMOTE_2 1 CAO00879AA ADD: PRIMARY 6 PORT CAVITY Row 7
COMBINER

DHA REMOTE_2 1 CAQ0883AA ADD: 800 MHZ TX FILTER W/PMU Row 7

DHA REMOTE_2 2 CAO01536AA GPB 8000 REFERENCE DISTRIBUTION Row 7
MODULE

DHA REMOTE 2 2 CA01537AA ADD: REFERENCE DISTRIBUTION Row 7
SOFTWARE

DHA REMOTE_2 1 CA01402AA ADD: 7.0 FT OPEN RACK Row 7

DHA REMOTE_2 1 CA02686AA ADD: AC DC POWER DISTRIBUTION Row 7

DHA REMOTE_2 2 PMUG1017A GNSS REMOTE RECEIVER ASSY Row 7

DHA REMOTE 2 2 DSP04268 ALUMINUM 6061-T6. PIPE 1 INCH SCHED X Row 7
40

DHA REMOTE_2 2 DSIX2L1M1DC48I |SPD, HPD GPS DATA LINE, 48VDC, HARD X Row 7

G WIRE WITH ISOLATED GROUNDING

DHA REMOTE_2 2 DS30C87465C0O1 |125FT OUTDOOR UV PROTECTED CABLE X Row 7
6 PR, 22AWG DB15 CABLE

DHA REMOTE_2 1 SQMO01SUM7054 | GTR 8000 EXPANDABLE SITE SUBSYSTEM Row 7

DHA REMOTE_2 1 CAO00855AA ADD: 700/800 MHZ Row 7

DHA REMOTE 2 6 | CA01842AA ADD: P25 TDMA SOFTWARE Row 7

DHA REMOTE 2 6 | CA01902AA ADD: P25 DYNAMIC CHANNEL SOFTWARE Row 7

DHA REMOTE_2 1 X306AC ADD: QTY (6) GTR 8000 BASE RADIOS Row 7

DHA REMOTE_2 6 |CAO01193AA IP BASED MULTISITE BASE RADIO Row 7
SOFTWARE

DHA REMOTE 2 1 CAQ0877AA ADD: CABINET RMC FOR EXPANSION Row 7
RACK

DHA REMOTE_2 1 CAQ0879AA ADD: PRIMARY 6 PORT CAVITY Row 7

COMBINER
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DHA REMOTE 2 1 [CAO0883AA ADD: 800 MHZ TX FILTER W/PMU Row 7
DHA REMOTE 2 2 | CAO0885AA ADD: HIGH AVAILABILITY XHUB Row 7
DHA REMOTE_2 1 | CA01402AA ADD: 7.0 FT OPEN RACK Row 7
DHA REMOTE_2 1 | CA02686AA ADD: AC DC POWER DISTRIBUTION Row 7
DHA REMOTE_2 1 | SQMO01SUM7054 |GTR 8000 EXPANDABLE SITE SUBSYSTEM Row 7
DHA REMOTE_2 1 | CAD0855AA ADD: 700/800 MHZ Row 7
DHA REMOTE_2 5 |CAO01842AA ADD: P25 TDMA SOFTWARE Row 7
DHA REMOTE_2 5 [CA01902AA ADD: P25 DYNAMIC CHANNEL SOFTWARE Row 7
DHA REMOTE 2 1 [X305AC ADD: QTY (5) GTR 8000 BASE RADIOS Row 7
DHA REMOTE 2 5 | CA01193AA IP BASED MULTISITE BASE RADIO Row 7
SOFTWARE
DHA REMOTE_2 1 | CA00877AA ADD: CABINET RMC FOR EXPANSION Row 7
RACK
DHA REMOTE_2 1 | CAO0880AA ADD: EXPANSION 6 PORT CAVITY Row 7
COMBINER
DHA REMOTE_2 1 | CAO01058AA ADD: 700/800 PHASING HARNESS Row 7
DHA REMOTE 2 2 | CAO0885AA ADD: HIGH AVAILABILITY XHUB Row 7
DHA REMOTE 2 1 [CA01402AA ADD: 7.0 FT OPEN RACK Row 7
DHA REMOTE_2 1 | CA02686AA ADD: AC DC POWER DISTRIBUTION Row 7
DHA REMOTE_2 2 DS1101990 SPD, SHIELDED RJ-45 JACK, SINGLE LINE X Row 7
GBE (1000MBPS) R56 COMPLIANT
DHA REMOTE 2 1 DSTSJADP RACK MOUNT GROUND BAR, 19 IN FOR X Row 7
TSJ AND WPH SERIES DATA SPDS
DHA REMOTE_2 1 |THN1012 RACK 7' OPEN Row 7
DHA REMOTE_2 1 DS43783101T TTA, 796-824MHZ, SINGLE / DUAL X Row 7
NETWORK, TEST PORT
DHA REMOTE_2 1 DS43783101C48 | CONTROL MONITORING UNIT, 796- X Row 7
824MHZ,DUAL
DIVERSITY,ETHERNET,48VDC
DHA REMOTE 2 1 F4544 SITE MANAGER ADVANCED Row 7
DHA REMOTE_2 1 |VA00872 ADD: SDM ASTRO RTU FW CURR ASTRO Row 7
REL
DHA REMOTE_2 3 V592 AAD TERM BLCK & CONN WI Row 7
DHA REMOTE_2 1 | VA00905 ADD:24/48 VDC PS TO SM Row 7
DFD2 REMOTE_3 1 [SQMO01SUM7054 |GTR 8000 EXPANDABLE SITE SUBSYSTEM Row 7
DFD2 REMOTE_3 1 [CAO0855AA ADD: 700/800 MHZ Row 7
DFD2 REMOTE_3 5 |CA01842AA ADD: P25 TDMA SOFTWARE Row 7
DFD2 REMOTE_3 5 |CA01902AA ADD: P25 DYNAMIC CHANNEL SOFTWARE Row 7
DFD2 REMOTE_3 1 | X306AC ADD: QTY (6) GTR 8000 BASE RADIOS Row 7
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DFD2 REMOTE_3 6 |CAO01193AA IP BASED MULTISITE BASE RADIO Row 7
SOFTWARE

DFD2 REMOTE_3 2 CA01706AA ADD: ADD: GGM 8000 GATEWAY Row 7

DFD2 REMOTE_3 1 CA00862AA ADD: SITE & CABINET RMC WI/CAPABILITY Row 7
OF 7-24 BRS

DFD2 REMOTE_3 1 CAQ0879AA ADD: PRIMARY 6 PORT CAVITY Row 7
COMBINER

DFD2 REMOTE_3 1 CAO00883AA ADD: 800 MHZ TX FILTER W/PMU Row 7

DFD2 REMOTE_3 2 CA01536AA GPB 8000 REFERENCE DISTRIBUTION Row 7
MODULE

DFD2 REMOTE_3 2 CAOQ1537AA ADD: REFERENCE DISTRIBUTION Row 7
SOFTWARE

DFD2 REMOTE_3 1 CA01402AA ADD: 7.0 FT OPEN RACK Row 7

DFD2 REMOTE_3 1 CA02686AA ADD: AC DC POWER DISTRIBUTION Row 7

DFD2 REMOTE_3 2 PMUG1017A GNSS REMOTE RECEIVER ASSY Row 7

DFD2 REMOTE_3 2 DSP04268 ALUMINUM 6061-T6. PIPE 1 INCH SCHED X Row 7
40

DFD2 REMOTE_3 2 DSIX2L1IM1DC48I | SPD, HPD GPS DATA LINE, 48VDC, HARD X Row 7

G WIRE WITH ISOLATED GROUNDING

DFD2 REMOTE_3 2 DS30C87465C0O1 |125FT OUTDOOR UV PROTECTED CABLE X Row 7
6 PR, 22AWG DB15 CABLE

DFD2 REMOTE_3 1 SQMO01SUM7054 | GTR 8000 EXPANDABLE SITE SUBSYSTEM Row 7

DFD2 REMOTE_3 1 CAQ0855AA ADD: 700/800 MHZ Row 7

DFD2 REMOTE_3 6 |CA01842AA ADD: P25 TDMA SOFTWARE Row 7

DFD2 REMOTE_3 6 |CA01902AA ADD: P25 DYNAMIC CHANNEL SOFTWARE Row 7

DFD2 REMOTE_3 1 X306AC ADD: QTY (6) GTR 8000 BASE RADIOS Row 7

DFD2 REMOTE_3 6 |CAO01193AA IP BASED MULTISITE BASE RADIO Row 7
SOFTWARE

DFD2 REMOTE_3 1 CAQ0877AA ADD: CABINET RMC FOR EXPANSION Row 7
RACK

DFD2 REMOTE_3 1 CAQ0879AA ADD: PRIMARY 6 PORT CAVITY Row 7
COMBINER

DFD2 REMOTE_3 1 CA00883AA ADD: 800 MHZ TX FILTER W/PMU Row 7

DFD2 REMOTE_3 2 CAO00885AA ADD: HIGH AVAILABILITY XHUB Row 7

DFD2 REMOTE_3 1 CA01402AA ADD: 7.0 FT OPEN RACK Row 7

DFD2 REMOTE_3 1 CA02686AA ADD: AC DC POWER DISTRIBUTION Row 7

DFD2 REMOTE_3 1 SQMO01SUM7054 | GTR 8000 EXPANDABLE SITE SUBSYSTEM Row 7

DFD2 REMOTE_3 1 CAQ0855AA ADD: 700/800 MHZ Row 7

DFD2 REMOTE_3 5 |CA01842AA ADD: P25 TDMA SOFTWARE Row 7

DFD2 REMOTE_3 5 |CA01902AA ADD: P25 DYNAMIC CHANNEL SOFTWARE Row 7

DFD2 REMOTE_3 1 X305AC ADD: QTY (5) GTR 8000 BASE RADIOS Row 7
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DFD2 REMOTE_3 5 | CA01193AA IP BASED MULTISITE BASE RADIO Row 7
SOFTWARE

DFD2 REMOTE_3 1 CAQ0877AA ADD: CABINET RMC FOR EXPANSION Row 7
RACK

DFD2 REMOTE_3 1 CAOQ0880AA ADD: EXPANSION 6 PORT CAVITY Row 7
COMBINER

DFD2 REMOTE_3 1 CA01058AA ADD: 700/800 PHASING HARNESS Row 7

DFD2 REMOTE_3 2 CAO00885AA ADD: HIGH AVAILABILITY XHUB Row 7

DFD2 REMOTE_3 1 CA01402AA ADD: 7.0 FT OPEN RACK Row 7

DFD2 REMOTE_3 1 CA02686AA ADD: AC DC POWER DISTRIBUTION Row 7

DFD2 REMOTE_3 2 DS1101990 SPD, SHIELDED RJ-45 JACK, SINGLE LINE X Row 7
GBE (1000MBPS) R56 COMPLIANT

DFD2 REMOTE_3 1 DSTSJADP RACK MOUNT GROUND BAR, 19 IN FOR X Row 7
TSJ AND WPH SERIES DATA SPDS

DFD2 REMOTE_3 1 |THN1012 RACK 7' OPEN Row 7

DFD2 REMOTE_3 1 DS43783101T TTA, 796-824MHZ, SINGLE / DUAL X Row 7
NETWORK, TEST PORT

DFD2 REMOTE_3 1 DS43783101C48 | CONTROL MONITORING UNIT, 796- X Row 7
824MHZ,DUAL
DIVERSITY,ETHERNET,48VDC

DFD2 REMOTE_3 1 F4544 SITE MANAGER ADVANCED Row 7

DFD2 REMOTE_3 1 [VA00872 ADD: SDM ASTRO RTU FW CURR ASTRO Row 7
REL

DFD2 REMOTE_3 3 V592 AAD TERM BLCK & CONN WI Row 7

DFD2 REMOTE_3 1 | VA00905 ADD:24/48 VDC PS TO SM Row 7

MNTN_TWRS | REMOTE_4 1 SQM01SUM7054 | GTR 8000 EXPANDABLE SITE SUBSYSTEM Row 7

MNTN_TWRS |REMOTE_4 1 CAO0855AA ADD: 700/800 MHZ Row 7

MNTN_TWRS |REMOTE_4 5 | CA01842AA ADD: P25 TDMA SOFTWARE Row 7

MNTN_TWRS | REMOTE_4 5 |CA01902AA ADD: P25 DYNAMIC CHANNEL SOFTWARE Row 7

MNTN_TWRS | REMOTE_4 1 X306AC ADD: QTY (6) GTR 8000 BASE RADIOS Row 7

MNTN_TWRS | REMOTE_4 6 |CAO01193AA IP BASED MULTISITE BASE RADIO Row 7
SOFTWARE

MNTN_TWRS |REMOTE_4 2 CA01706AA ADD: ADD: GGM 8000 GATEWAY Row 7

MNTN_TWRS | REMOTE_4 1 CA00862AA ADD: SITE & CABINET RMC W/CAPABILITY Row 7
OF 7-24 BRS

MNTN_TWRS | REMOTE_4 1 CA00879AA ADD: PRIMARY 6 PORT CAVITY Row 7
COMBINER

MNTN_TWRS | REMOTE_4 1 CAQ0883AA ADD: 800 MHZ TX FILTER W/PMU Row 7

MNTN_TWRS | REMOTE_4 2 CAO01536AA GPB 8000 REFERENCE DISTRIBUTION Row 7
MODULE

MNTN_TWRS |REMOTE_4 2 CA01537AA ADD: REFERENCE DISTRIBUTION Row 7

SOFTWARE
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MNTN_TWRS [REMOTE_4 1 [CA01402AA ADD: 7.0 FT OPEN RACK Row 7

MNTN_TWRS |REMOTE_4 1 [CA02686AA ADD: AC DC POWER DISTRIBUTION Row 7

MNTN_TWRS | REMOTE_4 2 PMUG1017A GNSS REMOTE RECEIVER ASSY Row 7

MNTN_TWRS | REMOTE_4 2 DSP04268 ALUMINUM 6061-T6. PIPE 1 INCH SCHED X Row 7
40

MNTN_TWRS |REMOTE_4 2 DSIX2L1M1DC48I | SPD, HPD GPS DATA LINE, 48VDC, HARD X Row 7

G WIRE WITH ISOLATED GROUNDING

MNTN_TWRS | REMOTE_4 2 DS30C87465C0O1 |125FT OUTDOOR UV PROTECTED CABLE X Row 7
6 PR, 22AWG DB15 CABLE

MNTN_TWRS [REMOTE_4 1 [SQMO01SUM7054 |GTR 8000 EXPANDABLE SITE SUBSYSTEM Row 7

MNTN_TWRS | REMOTE_4 1 | CAO0855AA ADD: 700/800 MHZ Row 7

MNTN_TWRS | REMOTE_4 6 |CA01842AA ADD: P25 TDMA SOFTWARE Row 7

MNTN_TWRS | REMOTE_4 6 |CA01902AA ADD: P25 DYNAMIC CHANNEL SOFTWARE Row 7

MNTN_TWRS | REMOTE_4 1 | X306AC ADD: QTY (6) GTR 8000 BASE RADIOS Row 7

MNTN_TWRS | REMOTE_4 6 |CAO01193AA IP BASED MULTISITE BASE RADIO Row 7
SOFTWARE

MNTN_TWRS | REMOTE_4 1 | CA00877AA ADD: CABINET RMC FOR EXPANSION Row 7
RACK

MNTN_TWRS |REMOTE_4 1 [CAO0879AA ADD: PRIMARY 6 PORT CAVITY Row 7
COMBINER

MNTN_TWRS | REMOTE_4 1 | CAO0883AA ADD: 800 MHZ TX FILTER W/PMU Row 7

MNTN_TWRS | REMOTE_4 2 | CA00885AA ADD: HIGH AVAILABILITY XHUB Row 7

MNTN_TWRS | REMOTE_4 1 | CA01402AA ADD: 7.0 FT OPEN RACK Row 7

MNTN_TWRS | REMOTE_4 1 | CA02686AA ADD: AC DC POWER DISTRIBUTION Row 7

MNTN_TWRS |REMOTE_4 1 [SQMO01SUM7054 |GTR 8000 EXPANDABLE SITE SUBSYSTEM Row 7

MNTN_TWRS |REMOTE_4 1 [CAO0855AA ADD: 700/800 MHZ Row 7

MNTN_TWRS | REMOTE_4 5 |CA01842AA ADD: P25 TDMA SOFTWARE Row 7

MNTN_TWRS | REMOTE_4 5 |CA01902AA ADD: P25 DYNAMIC CHANNEL SOFTWARE Row 7

MNTN_TWRS | REMOTE_4 1 | X305AC ADD: QTY (5) GTR 8000 BASE RADIOS Row 7

MNTN_TWRS | REMOTE_4 5 |CA01193AA IP BASED MULTISITE BASE RADIO Row 7
SOFTWARE

MNTN_TWRS | REMOTE_4 1 | CA00877AA ADD: CABINET RMC FOR EXPANSION Row 7
RACK

MNTN_TWRS | REMOTE_4 1 | CAO0880AA ADD: EXPANSION 6 PORT CAVITY Row 7
COMBINER

MNTN_TWRS | REMOTE_4 1 | CAO01058AA ADD: 700/800 PHASING HARNESS Row 7

MNTN_TWRS | REMOTE_4 2 | CA00885AA ADD: HIGH AVAILABILITY XHUB Row 7

MNTN_TWRS | REMOTE_4 1 | CA01402AA ADD: 7.0 FT OPEN RACK Row 7

MNTN_TWRS | REMOTE_4 1 | CA02686AA ADD: AC DC POWER DISTRIBUTION Row 7
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MNTN_TWRS [REMOTE_4 2 DS1101990 SPD, SHIELDED RJ-45 JACK, SINGLE LINE X Row 7
GBE (1000MBPS) R56 COMPLIANT
MNTN_TWRS | REMOTE_4 1 DSTSJADP RACK MOUNT GROUND BAR, 19 IN FOR X Row 7
TSJ AND WPH SERIES DATA SPDS
MNTN_TWRS | REMOTE_4 1 |THN1012 RACK 7' OPEN Row 7
MNTN_TWRS | REMOTE_4 1 DS43783101T TTA, 796-824MHZ, SINGLE / DUAL X Row 7
NETWORK, TEST PORT
MNTN_TWRS | REMOTE_4 1 DS43783101C48 | CONTROL MONITORING UNIT, 796- X Row 7
824MHZ,DUAL
DIVERSITY,ETHERNET,48VDC
MNTN_TWRS | REMOTE_4 1 F4544 SITE MANAGER ADVANCED Row 7
MNTN_TWRS | REMOTE_4 1 |VA00872 ADD: SDM ASTRO RTU FW CURR ASTRO Row 7
REL
MNTN_TWRS | REMOTE_4 3 V592 AAD TERM BLCK & CONN WI Row 7
MNTN_TWRS | REMOTE_4 1 | VA00905 ADD:24/48 VDC PS TO SM Row 7
MT_MORSN |ASR 1 | SQMO01SUM7054 |GTR 8000 EXPANDABLE SITE SUBSYSTEM Row 7
MT_MORSN |ASR 1 | CAO00855AA ADD: 700/800 MHZ Row 7
MT_MORSN |ASR 1 |X305AC ADD: QTY (5) GTR 8000 BASE RADIOS Row 7
MT_MORSN [ASR 4 | CA01842AA ADD: P25 TDMA SOFTWARE Row 7
MT_MORSN [ASR 4 | CA01902AA ADD: P25 DYNAMIC CHANNEL SOFTWARE Row 7
MT_MORSN |ASR 5 |X591AE ENH: ASTRO 25 SITE REPEATER SW Row 7
MT_MORSN |ASR 2 |CAD01706AA ADD: ADD: GGM 8000 GATEWAY Row 7
MT_MORSN |ASR 1 | CAD00862AA ADD: SITE & CABINET RMC WI/CAPABILITY Row 7
OF 7-24 BRS
MT_MORSN [ASR 1 [CAO0879AA ADD: PRIMARY 6 PORT CAVITY Row 7
COMBINER
MT_MORSN |ASR 1 | CAO0883AA ADD: 800 MHZ TX FILTER W/PMU Row 7
MT_MORSN |ASR 2 |CA00303AA ADD: QTY (1) SITE CONTROLLER Row 7
MT_MORSN [ASR 2 | CAO3177AA ADD: ASTRO SITE REPEATER SC SW Row 7
MT_MORSN [ASR 1 [CA01402AA ADD: 7.0 FT OPEN RACK Row 7
MT_MORSN |ASR 1 | CA02686AA ADD: AC DC POWER DISTRIBUTION Row 7
MT_MORSN |ASR 1 | SQMO01SUM7054 |GTR 8000 EXPANDABLE SITE SUBSYSTEM Row 7
MT_MORSN |ASR 1 | CAO0855AA ADD: 700/800 MHZ Row 7
MT_MORSN |ASR 1 | X304AE ADD: QTY (4) GTR 8000 BASE RADIOS Row 7
MT_MORSN |ASR 4 [CA01842AA ADD: P25 TDMA SOFTWARE Row 7
MT_MORSN |ASR 4 |CA01902AA ADD: P25 DYNAMIC CHANNEL SOFTWARE Row 7
MT_MORSN [ASR 4 | X591AE ENH: ASTRO 25 SITE REPEATER SW Row 7
MT_MORSN [ASR 1 [CAD0877AA ADD: CABINET RMC FOR EXPANSION Row 7
RACK
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MT_MORSN [ASR 1 CAQ0879AA ADD: PRIMARY 6 PORT CAVITY Row 7
COMBINER

MT_MORSN |ASR 1 CAQ0883AA ADD: 800 MHZ TX FILTER W/PMU Row 7

MT_MORSN |ASR 2 CAQ0884AA ADD: QTY (1) XHUB Row 7

MT_MORSN |ASR 1 CA01402AA ADD: 7.0 FT OPEN RACK Row 7

MT_MORSN [ASR 1 CA02686AA ADD: AC DC POWER DISTRIBUTION Row 7

MT_MORSN [ASR 2 DS1101990 SPD, SHIELDED RJ-45 JACK, SINGLE LINE X Row 7
GBE (1000MBPS) R56 COMPLIANT

MT_MORSN |ASR 1 DSTSJADP RACK MOUNT GROUND BAR, 19 IN FOR X Row 7
TSJ AND WPH SERIES DATA SPDS

MT_MORSN |ASR 1 DS43783101T TTA, 796-824MHZ, SINGLE / DUAL X Row 7
NETWORK, TEST PORT

MT_MORSN |ASR 1 DS43783101M48 | MULTICOUPLER UNIT, 796-824MHZ,DUAL X Row 7
DIVERSITY,ETHERNET,48VDC

MT_MORSN |ASR 1 F4544 SITE MANAGER ADVANCED Row 7

MT_MORSN |ASR 1 |VA00872 ADD: SDM ASTRO RTU FW CURR ASTRO Row 7
REL

MT_MORSN [ASR 3 |V592 AAD TERM BLCK & CONN WI Row 7

MT_MORSN |ASR 1 | VA00905 ADD:24/48 VDC PS TO SM Row 7

BROADWAY |[TX 1 1 DSSC476HF1LDF | COLLINEAR OMNI ANTENNA, 6 DBD, LOW X Row 8

E5749 PIM, HD, 746-869 MHZ, PIP RATED

BROADWAY [TX 1 15 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

BROADWAY |TX 1 2 DDN1090 L4TDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

BROADWAY [TX 1 2 | TDN9289 221213 CABLE WRAP X Row 8
WEATHERPROOFING

BROADWAY |TX_1 75 | DSAVAS550 AVA5-50, COAXIAL CABLE, CORRUGATED X Row 8
COPPER,7/8 IN, BLACK PE JACKET

BROADWAY |[TX 1 2 DSA5DFD D-CLASS 7-16 DIN FEMALE FOR AVA5-50 X Row 8
CABLE

BROADWAY [TX 1 3 DSSG7812B2U SG78-12B2U SUREGROUND GROUNDING X Row 8
KIT FOR 7/8 IN COAXIAL CABLE

BROADWAY |TX 1 1 DSL5SGRIP L5SGRIP 7/8" SUPPORT HOIST GRIP Row 8

BROADWAY |TX 1 1 DSTSXDFMBF RF SPD, 698-2700MHZ DC BLOCK HIGH Row 8
PWR, DIN FEM/MALE BI-DIR W/ BRACKET

BROADWAY |[TX 1 1 DSGSAKITD GROUND STRAP KIT - DIN Row 8

BROADWAY |TX 1 25 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY Row 8
JKT PER FOOT

BROADWAY [TX 1 2 DDN1090 LATDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

BROADWAY |TX 2 1 DSSC476HF1LDF | COLLINEAR OMNI ANTENNA, 6 DBD, LOW X Row 8

E5749 PIM, HD, 746-869 MHZ, PIP RATED
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BROADWAY |TX 2 15 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

BROADWAY |TX_2 2 DDN1090 LATDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

BROADWAY |TX 2 2 TDN9289 221213 CABLE WRAP X Row 8
WEATHERPROOFING

BROADWAY [TX_2 75 | DSAVA550 AVA5-50, COAXIAL CABLE, CORRUGATED X Row 8
COPPER,7/8 IN, BLACK PE JACKET

BROADWAY |TX 2 2 DSA5DFD D-CLASS 7-16 DIN FEMALE FOR AVA5-50 X Row 8
CABLE

BROADWAY |TX 2 3 DSSG7812B2U SG78-12B2U SUREGROUND GROUNDING X Row 8
KIT FOR 7/8 IN COAXIAL CABLE

BROADWAY |TX_2 1 DSL5SGRIP L5SGRIP 7/8" SUPPORT HOIST GRIP X Row 8

BROADWAY |TX_2 1 DSTSXDFMBF RF SPD, 698-2700MHZ DC BLOCK HIGH X Row 8
PWR, DIN FEM/MALE BI-DIR W/ BRACKET

BROADWAY |TX 2 1 DSGSAKITD GROUND STRAP KIT - DIN X Row 8

BROADWAY |TX 2 25 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

BROADWAY |TX 2 2 DDN1090 LATDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

BROADWAY |RX_1 1 DSSC412HF2LDF | COLLINEAR OMNI, 11.5DBD HD NULL FILL, X Row 8

E5765 PIP RATED LOW PIM 746-869 MHZ

BROADWAY |RX_1 15 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

BROADWAY [RX_1 1 DDN1088 LATNM-PSA TYPE N MALE PS FOR 1/2 IN X Row 8
CABLE

BROADWAY |RX_1 1 DDN1090 LATDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

BROADWAY [RX_1 5 TDN9289 221213 CABLE WRAP X Row 8
WEATHERPROOFING

BROADWAY |RX_1 5 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

BROADWAY |RX_1 2 DDN1088 LATNM-PSA TYPE N MALE PS FOR 1/2 IN X Row 8
CABLE

BROADWAY |RX_1 75 | DSAVAS50 AVA5-50, COAXIAL CABLE, CORRUGATED X Row 8
COPPER,7/8 IN, BLACK PE JACKET

BROADWAY |RX_1 2 DSA5SNFS N FEMALE FOR AVA5-50 CABLE X Row 8

BROADWAY |RX_1 3 DSSG7806B2A SG78-06B2A GROUNDING KIT FOR 7/8 IN X Row 8
COAXIAL CABLE

BROADWAY |RX_1 1 DSL5SGRIP L5SGRIP 7/8" SUPPORT HOIST GRIP X Row 8

BROADWAY |RX_1 75 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

BROADWAY |RX_1 1 DDN1088 LATNM-PSA TYPE N MALE PS FOR 1/2 IN X Row 8
CABLE
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BROADWAY [RX 1 1 DDN1089 LATNF-PSA TYPE N FEMALE PS FOR 1/2 IN X Row 8
CABLE

BROADWAY |[RX_1 3 DSSG1206B2A SG12-06B2A 1/2IN SURE GROUND X Row 8
GROUNDING KIT

BROADWAY |[RX 1 1 DSL4SGRIP L4SGRIP SUPPORT HOIST GRIP 1/2" LDF Row 8

BROADWAY |[RX 1 1 DS1090501WA RF SPD, 700-1000MHZ BROADBAND 15 Row 8
VDC PASS NM ANT, NF EQUIP PIP, ASIG

BROADWAY |[RX_1 1 DS1090501WA RF SPD, 700-1000MHZ BROADBAND 15 X Row 8
VDC PASS NM ANT, NF EQUIP PIP, ASIG

BROADWAY |[RX_1 25 |L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY X Row 8
JKT PER FOOT

BROADWAY [RX 1 2 DDN9769 FITNM-HC 1/4" TYPE N MALE X Row 8
CONNECTOR FOR FSJ1-50A CABLE

BROADWAY |[RX_1 25 L1702 FSJ4-50B CABLE: 1/2" SUPERFLEX POLY X Row 8
JKT PER FOOT

BROADWAY |[RX 1 2 DDN9682 FAPNMV2-HC 1/2" TYPE N MALE PLATED X Row 8
CONNECTOR

BROADWAY |RX_2 1 DSSC412HF2LDF | COLLINEAR OMNI, 11.5DBD HD NULL FILL, X Row 8

E5765 PIP RATED LOW PIM 746-869 MHZ

BROADWAY |[RX 2 15 [L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

BROADWAY [RX 2 1 DDN1088 LATNM-PSA TYPE N MALE PS FOR 1/2 IN X Row 8
CABLE

BROADWAY |RX 2 1 DDN1090 L4TDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

BROADWAY |[RX 2 4 | TDN9289 221213 CABLE WRAP X Row 8
WEATHERPROOFING

BROADWAY |RX_2 5 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

BROADWAY |RX 2 2 DDN1088 LATNM-PSA TYPE N MALE PSFOR 1/2 IN X Row 8
CABLE

BROADWAY [RX 2 75 | DSAVA550 AVA5-50, COAXIAL CABLE, CORRUGATED X Row 8
COPPER,7/8 IN, BLACK PE JACKET

BROADWAY |[RX 2 2 DSASNFS N FEMALE FOR AVA5-50 CABLE Row 8

BROADWAY |[RX 2 3 DSSG7806B2A SG78-06B2A GROUNDING KIT FOR 7/8 IN Row 8
COAXIAL CABLE

BROADWAY |[RX 2 1 DSL5SGRIP L5SGRIP 7/8" SUPPORT HOIST GRIP Row 8

BROADWAY |[RX 2 1 DS1090501WA RF SPD, 700-1000MHZ BROADBAND 15 Row 8
VDC PASS NM ANT, NF EQUIP PIP, ASIG

BROADWAY [RX 2 25 |L1702 FSJ4-50B CABLE: 1/2" SUPERFLEX POLY X Row 8
JKT PER FOOT

BROADWAY |RX 2 2 DDN9682 FAPNMV2-HC 1/2" TYPE N MALE PLATED X Row 8
CONNECTOR

DHA TX 1 1 DSSC476HF1LDF | COLLINEAR OMNI ANTENNA, 6 DBD, LOW X Row 8

E5749 PIM, HD, 746-869 MHZ, PIP RATED
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DHA TX 1 15 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

DHA X1 2 DDN1090 LATDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

DHA TX 1 2 TDN9289 221213 CABLE WRAP X Row 8
WEATHERPROOFING

DHA X1 185 | DSAVA550 AVA5-50, COAXIAL CABLE, CORRUGATED X Row 8
COPPER,7/8 IN, BLACK PE JACKET

DHA TX 1 2 DSA5DFD D-CLASS 7-16 DIN FEMALE FOR AVA5-50 X Row 8
CABLE

DHA TX 1 5 DSSG7812B2U SG78-12B2U SUREGROUND GROUNDING X Row 8
KIT FOR 7/8 IN COAXIAL CABLE

DHA TX 1 1 DSL5SGRIP L5SGRIP 7/8" SUPPORT HOIST GRIP X Row 8

DHA X1 1 DSTSXDFMBF RF SPD, 698-2700MHZ DC BLOCK HIGH X Row 8
PWR, DIN FEM/MALE BI-DIR W/ BRACKET

DHA TX 1 1 DSGSAKITD GROUND STRAP KIT - DIN X Row 8

DHA TX 1 25 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

DHA TX 1 2 DDN1090 LATDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

DHA TX 2 1 DSSC476HF1LDF | COLLINEAR OMNI ANTENNA, 6 DBD, LOW X Row 8

E5749 PIM, HD, 746-869 MHZ, PIP RATED

DHA TX 2 15 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

DHA TX 2 2 DDN1090 LATDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

DHA TX 2 2 TDN9289 221213 CABLE WRAP X Row 8
WEATHERPROOFING

DHA TX 2 185 | DSAVA550 AVA5-50, COAXIAL CABLE, CORRUGATED X Row 8
COPPER,7/8 IN, BLACK PE JACKET

DHA TX 2 2 DSA5DFD D-CLASS 7-16 DIN FEMALE FOR AVA5-50 X Row 8
CABLE

DHA TX 2 5 DSSG7812B2U SG78-12B2U SUREGROUND GROUNDING X Row 8
KIT FOR 7/8 IN COAXIAL CABLE

DHA TX 2 1 DSL5SGRIP L5SGRIP 7/8" SUPPORT HOIST GRIP X Row 8

DHA TX 2 1 DSTSXDFMBF RF SPD, 698-2700MHZ DC BLOCK HIGH X Row 8
PWR, DIN FEM/MALE BI-DIR W/ BRACKET

DHA TX 2 1 DSGSAKITD GROUND STRAP KIT - DIN X Row 8

DHA TX 2 25 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

DHA TX 2 2 DDN1090 LATDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

DHA RX_1 1 DSSC412HF2LDF | COLLINEAR OMNI, 11.5DBD HD NULL FILL, X Row 8

E5765 PIP RATED LOW PIM 746-869 MHZ
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DHA RX 1 15 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

DHA RX_1 1 DDN1088 LATNM-PSA TYPE N MALE PS FOR 1/2 IN X Row 8
CABLE

DHA RX_1 1 DDN1090 LATDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

DHA RX_1 5 TDN9289 221213 CABLE WRAP X Row 8
WEATHERPROOFING

DHA RX_ 1 5 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

DHA RX_ 1 2 DDN1088 LATNM-PSA TYPE N MALE PS FOR 1/2 IN X Row 8
CABLE

DHA RX_1 185 |DSAVA550 AVA5-50, COAXIAL CABLE, CORRUGATED X Row 8
COPPER,7/8 IN, BLACK PE JACKET

DHA RX 1 2 DSA5SNFS N FEMALE FOR AVA5-50 CABLE X Row 8

DHA RX_ 1 5 DSSG7806B2A SG78-06B2A GROUNDING KIT FOR 7/8 IN X Row 8
COAXIAL CABLE

DHA RX_1 1 DSL5SGRIP L5SGRIP 7/8" SUPPORT HOIST GRIP X Row 8

DHA RX 1 185 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

DHA RX_1 1 DDN1088 LATNM-PSA TYPE N MALE PS FOR 1/2 IN X Row 8
CABLE

DHA RX_ 1 1 DDN1089 LATNF-PSA TYPE N FEMALE PS FOR 1/2 IN X Row 8
CABLE

DHA RX_1 5 DSSG1206B2A SG12-06B2A 1/2IN SURE GROUND X Row 8
GROUNDING KIT

DHA RX_ 1 1 DSL4SGRIP LASGRIP SUPPORT HOIST GRIP 1/2" LDF X Row 8

DHA RX_1 1 DS1090501WA RF SPD, 700-1000MHZ BROADBAND 15 X Row 8
VDC PASS NM ANT, NF EQUIP PIP, ASIG

DHA RX 1 1 DS1090501WA RF SPD, 700-1000MHZ BROADBAND 15 X Row 8
VDC PASS NM ANT, NF EQUIP PIP, ASIG

DHA RX_1 25 |L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY X Row 8
JKT PER FOOT

DHA RX_1 2 DDN9769 FITNM-HC 1/4" TYPE N MALE X Row 8
CONNECTOR FOR FSJ1-50A CABLE

DHA RX_1 25 |L1702 FSJ4-50B CABLE: 1/2" SUPERFLEX POLY X Row 8
JKT PER FOOT

DHA RX_ 1 2 DDN9682 FAPNMV2-HC 1/2" TYPE N MALE PLATED X Row 8
CONNECTOR

DHA RX 2 1 DSSC412HF2LDF | COLLINEAR OMNI, 11.5DBD HD NULL FILL, X Row 8

E5765 PIP RATED LOW PIM 746-869 MHZ

DHA RX_2 15 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

DHA RX 2 1 DDN1088 LATNM-PSA TYPE N MALE PS FOR 1/2 IN X Row 8
CABLE
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DHA RX 2 1 DDN1090 LATDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

DHA RX_2 4 TDN9289 221213 CABLE WRAP X Row 8
WEATHERPROOFING

DHA RX 2 5 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

DHA RX_2 2 DDN1088 LATNM-PSA TYPE N MALE PS FOR 1/2 IN X Row 8
CABLE

DHA RX 2 185 | DSAVA550 AVA5-50, COAXIAL CABLE, CORRUGATED X Row 8
COPPER,7/8 IN, BLACK PE JACKET

DHA RX 2 2 DSA5SNFS N FEMALE FOR AVA5-50 CABLE X Row 8

DHA RX 2 5 DSSG7806B2A SG78-06B2A GROUNDING KIT FOR 7/8 IN X Row 8
COAXIAL CABLE

DHA RX_2 1 DSL5SGRIP L5SGRIP 7/8" SUPPORT HOIST GRIP X Row 8

DHA RX_2 1 DS1090501WA RF SPD, 700-1000MHZ BROADBAND 15 X Row 8
VDC PASS NM ANT, NF EQUIP PIP, ASIG

DHA RX 2 25 |L1702 FSJ4-50B CABLE: 1/2" SUPERFLEX POLY X Row 8
JKT PER FOOT

DHA RX 2 2 DDN9682 FAPNMV2-HC 1/2" TYPE N MALE PLATED X Row 8
CONNECTOR

DFD2 TX 1 1 DSSC476HF1LDF | COLLINEAR OMNI ANTENNA, 6 DBD, LOW X Row 8

E5749 PIM, HD, 746-869 MHZ, PIP RATED

DFD2 TX 1 15 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

DFD2 X1 2 DDN1090 LATDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

DFD2 TX 1 2 TDN9289 221213 CABLE WRAP X Row 8
WEATHERPROOFING

DFD2 X1 200 | DSAVA550 AVA5-50, COAXIAL CABLE, CORRUGATED X Row 8
COPPER,7/8 IN, BLACK PE JACKET

DFD2 TX 1 2 DSA5DFD D-CLASS 7-16 DIN FEMALE FOR AVA5-50 X Row 8
CABLE

DFD2 TX 1 5 DSSG7812B2U SG78-12B2U SUREGROUND GROUNDING X Row 8
KIT FOR 7/8 IN COAXIAL CABLE

DFD2 X1 1 DSL5SGRIP L5SGRIP 7/8" SUPPORT HOIST GRIP X Row 8

DFD2 X1 1 DSTSXDFMBF RF SPD, 698-2700MHZ DC BLOCK HIGH X Row 8
PWR, DIN FEM/MALE BI-DIR W/ BRACKET

DFD2 TX 1 1 DSGSAKITD GROUND STRAP KIT - DIN X Row 8

DFD2 TX 1 25 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

DFD2 TX 1 2 DDN1090 LATDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

DFD2 TX 2 1 DSSC476HF1LDF | COLLINEAR OMNI ANTENNA, 6 DBD, LOW X Row 8

E5749 PIM, HD, 746-869 MHZ, PIP RATED
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DFD2 TX 2 15 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

DFD2 TX 2 2 DDN1090 LATDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

DFD2 TX 2 2 TDN9289 221213 CABLE WRAP X Row 8
WEATHERPROOFING

DFD2 TX 2 200 | DSAVA550 AVA5-50, COAXIAL CABLE, CORRUGATED X Row 8
COPPER,7/8 IN, BLACK PE JACKET

DFD2 TX 2 2 DSA5DFD D-CLASS 7-16 DIN FEMALE FOR AVA5-50 X Row 8
CABLE

DFD2 TX 2 5 DSSG7812B2U SG78-12B2U SUREGROUND GROUNDING X Row 8
KIT FOR 7/8 IN COAXIAL CABLE

DFD2 TX 2 1 DSL5SGRIP L5SGRIP 7/8" SUPPORT HOIST GRIP X Row 8

DFD2 TX 2 1 DSTSXDFMBF RF SPD, 698-2700MHZ DC BLOCK HIGH X Row 8
PWR, DIN FEM/MALE BI-DIR W/ BRACKET

DFD2 TX 2 1 DSGSAKITD GROUND STRAP KIT - DIN X Row 8

DFD2 TX 2 25 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

DFD2 TX 2 2 DDN1090 LATDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

DFD2 RX_1 1 DSSC412HF2LDF | COLLINEAR OMNI, 11.5DBD HD NULL FILL, X Row 8

E5765 PIP RATED LOW PIM 746-869 MHZ

DFD2 RX_ 1 15 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

DFD2 RX_1 1 DDN1088 LATNM-PSA TYPE N MALE PS FOR 1/2 IN X Row 8
CABLE

DFD2 RX_ 1 1 DDN1090 LATDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

DFD2 RX_1 5 TDN9289 221213 CABLE WRAP X Row 8
WEATHERPROOFING

DFD2 RX_1 5 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

DFD2 RX 1 2 DDN1088 LATNM-PSA TYPE N MALE PS FOR 1/2 IN X Row 8
CABLE

DFD2 RX_1 200 [DSAVA550 AVA5-50, COAXIAL CABLE, CORRUGATED X Row 8
COPPER,7/8 IN, BLACK PE JACKET

DFD2 RX_ 1 2 DSA5SNFS N FEMALE FOR AVA5-50 CABLE X Row 8

DFD2 RX_ 1 5 DSSG7806B2A SG78-06B2A GROUNDING KIT FOR 7/8 IN X Row 8
COAXIAL CABLE

DFD2 RX_ 1 1 DSL5SGRIP L5SGRIP 7/8" SUPPORT HOIST GRIP X Row 8

DFD2 RX_ 1 200 |[L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

DFD2 RX_1 1 DDN1088 LATNM-PSA TYPE N MALE PS FOR 1/2 IN X Row 8
CABLE
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DFD2 RX 1 1 DDN1089 LATNF-PSA TYPE N FEMALE PS FOR 1/2 IN X Row 8
CABLE

DFD2 RX 1 5 DSSG1206B2A SG12-06B2A 1/2IN SURE GROUND X Row 8
GROUNDING KIT

DFD2 RX 1 1 DSL4SGRIP L4SGRIP SUPPORT HOIST GRIP 1/2" LDF Row 8

DFD2 RX 1 1 DS1090501WA RF SPD, 700-1000MHZ BROADBAND 15 Row 8
VDC PASS NM ANT, NF EQUIP PIP, ASIG

DFD2 RX_1 1 DS1090501WA RF SPD, 700-1000MHZ BROADBAND 15 X Row 8
VDC PASS NM ANT, NF EQUIP PIP, ASIG

DFD2 RX 1 25 |L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY X Row 8
JKT PER FOOT

DFD2 RX 1 2 DDN9769 FITNM-HC 1/4" TYPE N MALE X Row 8
CONNECTOR FOR FSJ1-50A CABLE

DFD2 RX 1 25 L1702 FSJ4-50B CABLE: 1/2" SUPERFLEX POLY X Row 8
JKT PER FOOT

DFD2 RX 1 2 DDN9682 FAPNMV2-HC 1/2" TYPE N MALE PLATED X Row 8
CONNECTOR

DFD2 RX_2 1 DSSC412HF2LDF | COLLINEAR OMNI, 11.5DBD HD NULL FILL, X Row 8

E5765 PIP RATED LOW PIM 746-869 MHZ

DFD2 RX 2 15 [L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

DFD2 RX 2 1 DDN1088 LATNM-PSA TYPE N MALE PS FOR 1/2 IN X Row 8
CABLE

DFD2 RX 2 1 DDN1090 L4TDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

DFD2 RX 2 4 | TDN9289 221213 CABLE WRAP X Row 8
WEATHERPROOFING

DFD2 RX_2 5 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

DFD2 RX 2 2 DDN1088 LATNM-PSA TYPE N MALE PSFOR 1/2 IN X Row 8
CABLE

DFD2 RX 2 200 [DSAVA550 AVA5-50, COAXIAL CABLE, CORRUGATED X Row 8
COPPER,7/8 IN, BLACK PE JACKET

DFD2 RX 2 2 DSASNFS N FEMALE FOR AVA5-50 CABLE Row 8

DFD2 RX 2 5 DSSG7806B2A SG78-06B2A GROUNDING KIT FOR 7/8 IN Row 8
COAXIAL CABLE

DFD2 RX 2 1 DSL5SGRIP L5SGRIP 7/8" SUPPORT HOIST GRIP Row 8

DFD2 RX 2 1 DS1090501WA RF SPD, 700-1000MHZ BROADBAND 15 Row 8
VDC PASS NM ANT, NF EQUIP PIP, ASIG

DFD2 RX 2 25 |L1702 FSJ4-50B CABLE: 1/2" SUPERFLEX POLY X Row 8
JKT PER FOOT

DFD2 RX 2 2 DDN9682 FAPNMV2-HC 1/2" TYPE N MALE PLATED X Row 8
CONNECTOR

MNTN_TWRS [TX_1 1 DSSC476HF1LDF | COLLINEAR OMNI ANTENNA, 6 DBD, LOW X Row 8

E5749 PIM, HD, 746-869 MHZ, PIP RATED
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MNTN_TWRS [TX_1 15 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

MNTN_TWRS |TX_1 2 DDN1090 L4TDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

MNTN_TWRS |TX 1 2 | TDN9289 221213 CABLE WRAP X Row 8
WEATHERPROOFING

MNTN_TWRS | TX_1 85 | DSAVAS550 AVA5-50, COAXIAL CABLE, CORRUGATED X Row 8
COPPER,7/8 IN, BLACK PE JACKET

MNTN_TWRS |TX 1 2 DSA5DFD D-CLASS 7-16 DIN FEMALE FOR AVA5-50 X Row 8
CABLE

MNTN_TWRS [TX_ 1 4 DSSG7812B2U SG78-12B2U SUREGROUND GROUNDING X Row 8
KIT FOR 7/8 IN COAXIAL CABLE

MNTN_TWRS |TX_1 1 DSL5SGRIP L5SGRIP 7/8" SUPPORT HOIST GRIP Row 8

MNTN_TWRS |TX_1 1 DSTSXDFMBF RF SPD, 698-2700MHZ DC BLOCK HIGH Row 8
PWR, DIN FEM/MALE BI-DIR W/ BRACKET

MNTN_TWRS |TX 1 1 DSGSAKITD GROUND STRAP KIT - DIN Row 8

MNTN_TWRS |TX 1 25 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY Row 8
JKT PER FOOT

MNTN_TWRS [TX_1 2 DDN1090 LATDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

MNTN_TWRS | TX_2 1 DSSC476HF1LDF | COLLINEAR OMNI ANTENNA, 6 DBD, LOW X Row 8

E5749 PIM, HD, 746-869 MHZ, PIP RATED

MNTN_TWRS [TX_ 2 15 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

MNTN_TWRS | TX_2 2 DDN1090 LATDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

MNTN_TWRS | TX 2 2 | TDN9289 221213 CABLE WRAP X Row 8
WEATHERPROOFING

MNTN_TWRS | TX_2 85 | DSAVAS550 AVA5-50, COAXIAL CABLE, CORRUGATED X Row 8
COPPER,7/8 IN, BLACK PE JACKET

MNTN_TWRS | TX_2 2 DSA5DFD D-CLASS 7-16 DIN FEMALE FOR AVA5-50 X Row 8
CABLE

MNTN_TWRS [TX_2 4 DSSG7812B2U SG78-12B2U SUREGROUND GROUNDING X Row 8
KIT FOR 7/8 IN COAXIAL CABLE

MNTN_TWRS | TX_2 1 DSL5SGRIP L5SGRIP 7/8" SUPPORT HOIST GRIP Row 8

MNTN_TWRS | TX_2 1 DSTSXDFMBF RF SPD, 698-2700MHZ DC BLOCK HIGH Row 8
PWR, DIN FEM/MALE BI-DIR W/ BRACKET

MNTN_TWRS | TX 2 1 DSGSAKITD GROUND STRAP KIT - DIN Row 8

MNTN_TWRS | TX_2 25 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY Row 8
JKT PER FOOT

MNTN_TWRS [TX_2 2 DDN1090 LATDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

MNTN_TWRS [RX_1 1 DSSC412HF2LDF | COLLINEAR OMNI, 11.5DBD HD NULL FILL, X Row 8

E5765 PIP RATED LOW PIM 746-869 MHZ
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MNTN_TWRS [RX_1 15 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

MNTN_TWRS [RX_1 1 DDN1088 LATNM-PSA TYPE N MALE PSFOR 1/2 IN X Row 8
CABLE

MNTN_TWRS [RX_1 1 DDN1090 L4TDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

MNTN_TWRS [RX_1 5 | TDN9289 221213 CABLE WRAP X Row 8
WEATHERPROOFING

MNTN_TWRS [RX_1 5 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

MNTN_TWRS [RX_1 2 DDN1088 LATNM-PSA TYPE N MALE PS FOR 1/2 IN X Row 8
CABLE

MNTN_TWRS [RX_1 85 | DSAVAS550 AVA5-50, COAXIAL CABLE, CORRUGATED X Row 8
COPPER,7/8 IN, BLACK PE JACKET

MNTN_TWRS [RX_1 2 DSA5NFS N FEMALE FOR AVA5-50 CABLE Row 8

MNTN_TWRS [RX_1 4 DSSG7806B2A SG78-06B2A GROUNDING KIT FOR 7/8 IN Row 8
COAXIAL CABLE

MNTN_TWRS [RX_1 1 DSL5SGRIP L5SGRIP 7/8" SUPPORT HOIST GRIP Row 8

MNTN_TWRS [RX_1 85 [L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY Row 8
JKT PER FOOT

MNTN_TWRS [RX_1 1 DDN1088 LATNM-PSA TYPE N MALE PSFOR 1/2 IN X Row 8
CABLE

MNTN_TWRS [RX_1 1 DDN1089 LATNF-PSA TYPE N FEMALE PS FOR 1/2 IN X Row 8
CABLE

MNTN_TWRS [RX_1 4 DSSG1206B2A SG12-06B2A 1/2IN SURE GROUND X Row 8
GROUNDING KIT

MNTN_TWRS [RX_1 1 DSL4SGRIP L4SGRIP SUPPORT HOIST GRIP 1/2" LDF Row 8

MNTN_TWRS [RX_1 1 DS1090501WA RF SPD, 700-1000MHZ BROADBAND 15 Row 8
VDC PASS NM ANT, NF EQUIP PIP, ASIG

MNTN_TWRS [RX_1 1 DS1090501WA RF SPD, 700-1000MHZ BROADBAND 15 X Row 8
VDC PASS NM ANT, NF EQUIP PIP, ASIG

MNTN_TWRS [RX_1 25 |L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY X Row 8
JKT PER FOOT

MNTN_TWRS [RX_1 2 DDN9769 F1TNM-HC 1/4" TYPE N MALE X Row 8
CONNECTOR FOR FSJ1-50A CABLE

MNTN_TWRS [RX_1 25 L1702 FSJ4-50B CABLE: 1/2" SUPERFLEX POLY X Row 8
JKT PER FOOT

MNTN_TWRS [RX_1 2 DDN9682 FAPNMV2-HC 1/2" TYPE N MALE PLATED X Row 8
CONNECTOR

MNTN_TWRS [RX_2 1 DSSC412HF2LDF | COLLINEAR OMNI, 11.5DBD HD NULL FILL, X Row 8

E5765 PIP RATED LOW PIM 746-869 MHZ

MNTN_TWRS [RX_2 15 [L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

MNTN_TWRS [RX_2 1 DDN1088 LATNM-PSA TYPE N MALE PS FOR 1/2 IN X Row 8

CABLE
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MNTN_TWRS |RX_2 1 DDN1090 LATDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

MNTN_TWRS |RX_2 4 TDN9289 221213 CABLE WRAP X Row 8
WEATHERPROOFING

MNTN_TWRS |RX_2 5 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

MNTN_TWRS [RX_2 2 DDN1088 LATNM-PSA TYPE N MALE PS FOR 1/2 IN X Row 8
CABLE

MNTN_TWRS |RX_2 85 | DSAVAS550 AVA5-50, COAXIAL CABLE, CORRUGATED X Row 8
COPPER,7/8 IN, BLACK PE JACKET

MNTN_TWRS |RX_2 2 DSA5SNFS N FEMALE FOR AVA5-50 CABLE X Row 8

MNTN_TWRS |RX_2 4 DSSG7806B2A SG78-06B2A GROUNDING KIT FOR 7/8 IN X Row 8
COAXIAL CABLE

MNTN_TWRS |RX_2 1 DSL5SGRIP L5SGRIP 7/8" SUPPORT HOIST GRIP X Row 8

MNTN_TWRS [RX_2 1 DS1090501WA RF SPD, 700-1000MHZ BROADBAND 15 X Row 8
VDC PASS NM ANT, NF EQUIP PIP, ASIG

MNTN_TWRS |RX_2 25 |L1702 FSJ4-50B CABLE: 1/2" SUPERFLEX POLY X Row 8
JKT PER FOOT

MNTN_TWRS |RX_2 2 DDN9682 FAPNMV2-HC 1/2" TYPE N MALE PLATED X Row 8
CONNECTOR

MT_MORSN |TX_1 1 DQBMR8AB1DT6 |10.3 DB 220 DEG SEC 806-869 MHZ X Row 8
ANTENNA WITH 6 DEG. DOWNTILT

MT_MORSN |TX_1 15 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

MT_MORSN [TX_1 2 DDN1090 LATDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

MT_MORSN |TX_1 2 TDN9289 221213 CABLE WRAP X Row 8
WEATHERPROOFING

MT_MORSN [TX_1 300 |[DSAVA550 AVA5-50, COAXIAL CABLE, CORRUGATED X Row 8
COPPER,7/8 IN, BLACK PE JACKET

MT_MORSN |TX_1 2 DSA5DFD D-CLASS 7-16 DIN FEMALE FOR AVA5-50 X Row 8
CABLE

MT_MORSN |TX_1 6 DSSG7812B2U SG78-12B2U SUREGROUND GROUNDING X Row 8
KIT FOR 7/8 IN COAXIAL CABLE

MT_MORSN |TX_1 2 DSL5SGRIP L5SGRIP 7/8" SUPPORT HOIST GRIP X Row 8

MT_MORSN [TX_1 1 DSTSXDFMBF RF SPD, 698-2700MHZ DC BLOCK HIGH X Row 8
PWR, DIN FEM/MALE BI-DIR W/ BRACKET

MT_MORSN |TX_1 1 DSGSAKITD GROUND STRAP KIT - DIN X Row 8

MT_MORSN |TX_1 25 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

MT_MORSN |TX_1 2 DDN1090 LATDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

MT_MORSN |RX_1 1 DQBMR8AB1DT6 |10.3 DB 220 DEG SEC 806-869 MHZ X Row 8
ANTENNA WITH 6 DEG. DOWNTILT
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MT_MORSN |RX_1 15 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

MT_MORSN |RX_1 1 DDN1088 LATNM-PSA TYPE N MALE PS FOR 1/2 IN X Row 8
CABLE

MT_MORSN |RX_1 1 DDN1090 LATDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

MT_MORSN [RX_1 5 TDN9289 221213 CABLE WRAP X Row 8
WEATHERPROOFING

MT_MORSN |RX_1 5 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

MT_MORSN |RX_1 2 DDN1088 LATNM-PSA TYPE N MALE PS FOR 1/2 IN X Row 8
CABLE

MT_MORSN |RX_1 300 |DSAVA550 AVA5-50, COAXIAL CABLE, CORRUGATED X Row 8
COPPER,7/8 IN, BLACK PE JACKET

MT_MORSN |RX_1 2 DSA5SNFS N FEMALE FOR AVA5-50 CABLE X Row 8

MT_MORSN |RX_1 6 DSSG7806B2A SG78-06B2A GROUNDING KIT FOR 7/8 IN X Row 8
COAXIAL CABLE

MT_MORSN [RX_1 2 DSL5SGRIP L5SGRIP 7/8" SUPPORT HOIST GRIP X Row 8

MT_MORSN |RX_1 300 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

MT_MORSN |RX_1 1 DDN1088 LATNM-PSA TYPE N MALE PS FOR 1/2 IN X Row 8
CABLE

MT_MORSN |RX_1 1 DDN1089 LATNF-PSA TYPE N FEMALE PS FOR 1/2 IN X Row 8
CABLE

MT_MORSN [RX_1 6 DSSG1206B2A SG12-06B2A 1/2IN SURE GROUND X Row 8
GROUNDING KIT

MT_MORSN |RX_1 2 DSL4SGRIP LASGRIP SUPPORT HOIST GRIP 1/2" LDF X Row 8

MT_MORSN |RX_1 1 DS1090501WA RF SPD, 700-1000MHZ BROADBAND 15 X Row 8
VDC PASS NM ANT, NF EQUIP PIP, ASIG

MT_MORSN |RX_1 1 DS1090501WA RF SPD, 700-1000MHZ BROADBAND 15 X Row 8
VDC PASS NM ANT, NF EQUIP PIP, ASIG

MT_MORSN |RX_1 25 |L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY X Row 8
JKT PER FOOT

MT_MORSN |RX_1 2 DDN9769 FITNM-HC 1/4" TYPE N MALE X Row 8
CONNECTOR FOR FSJ1-50A CABLE

MT_MORSN [RX_1 25 |L1702 FSJ4-50B CABLE: 1/2" SUPERFLEX POLY X Row 8
JKT PER FOOT

MT_MORSN |RX_1 2 DDN9682 FAPNMV2-HC 1/2" TYPE N MALE PLATED X Row 8
CONNECTOR

MT_MORSN |RX 2 1 DSSC412HF2LDF | COLLINEAR OMNI, 11.5DBD HD NULL FILL, X Row 8

E5765 PIP RATED LOW PIM 746-869 MHZ

MT_MORSN |RX_2 15 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

MT_MORSN |RX 2 1 DDN1088 LATNM-PSA TYPE N MALE PS FOR 1/2 IN X Row 8
CABLE
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MT_MORSN [RX 2 1 DDN1090 LATDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 8
CABLE

MT_MORSN |[RX_2 4 | TDN9289 221213 CABLE WRAP X Row 8
WEATHERPROOFING

MT_MORSN |[RX 2 5 L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 8
JKT PER FOOT

MT_MORSN |[RX_2 2 DDN1088 LATNM-PSA TYPE N MALE PSFOR 1/2 IN X Row 8
CABLE

MT_MORSN |[RX 2 300 |DSAVA550 AVAB5-50, COAXIAL CABLE, CORRUGATED X Row 8
COPPER,7/8 IN, BLACK PE JACKET

MT_MORSN [RX_ 2 2 DSA5NFS N FEMALE FOR AVA5-50 CABLE Row 8

MT_MORSN [RX 2 6 DSSG7806B2A SG78-06B2A GROUNDING KIT FOR 7/8 IN Row 8
COAXIAL CABLE

MT_MORSN |[RX_2 2 DSL5SGRIP L5SGRIP 7/8" SUPPORT HOIST GRIP Row 8

MT_MORSN [RX_2 1 DS1090501WA RF SPD, 700-1000MHZ BROADBAND 15 Row 8
VDC PASS NM ANT, NF EQUIP PIP, ASIG

MT_MORSN |[RX 2 25 |L1702 FSJ4-50B CABLE: 1/2" SUPERFLEX POLY X Row 8
JKT PER FOOT

MT_MORSN [RX 2 2 DDN9682 FAPNMV2-HC 1/2" TYPE N MALE PLATED X Row 8
CONNECTOR

BROADWAY |APM 10 [L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 39
JKT PER FOOT

BROADWAY [APM 2 DDN1090 LATDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 39
CABLE

BROADWAY |APM 1 DSAPM7487K248 | ADVANCED POWER MONITOR, 740-870 X Row 39
MHZ, 36-60V DC (INC SINGLE COUPLER)

BROADWAY |APM 10 |L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY X Row 39
JKT PER FOOT

BROADWAY | APM 2 DDN9769 F1TNM-HC 1/4" TYPE N MALE X Row 39
CONNECTOR FOR FSJ1-50A CABLE

BROADWAY |APM 10 |L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY X Row 39
JKT PER FOOT

BROADWAY |APM 2 DDN9769 FITNM-HC 1/4" TYPE N MALE X Row 39
CONNECTOR FOR FSJ1-50A CABLE

BROADWAY |APM 1 DSSP74964440DF | ANT LINE COUPLER 740-960MHZ 40DB 4- X Row 39

F1RU PORTS SUIT APM748 AND APM8796

BROADWAY |APM 10 [L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY X Row 39
JKT PER FOOT

BROADWAY |APM 2 DDN9769 F1TNM-HC 1/4" TYPE N MALE X Row 39
CONNECTOR FOR FSJ1-50A CABLE

BROADWAY |APM 10 |L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY X Row 39
JKT PER FOOT

BROADWAY [APM 2 DDN9769 FITNM-HC 1/4" TYPE N MALE X Row 39

CONNECTOR FOR FSJ1-50A CABLE
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DHA APM 10 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 39
JKT PER FOOT

DHA APM 2 DDN1090 L4TDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 39
CABLE

DHA APM 1 DSAPM7487K248 | ADVANCED POWER MONITOR, 740-870 X Row 39
MHZ, 36-60V DC (INC SINGLE COUPLER)

DHA APM 10 [L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY X Row 39
JKT PER FOOT

DHA APM 2 DDN9769 F1TNM-HC 1/4" TYPE N MALE X Row 39
CONNECTOR FOR FSJ1-50A CABLE

DHA APM 10 |L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY X Row 39
JKT PER FOOT

DHA APM 2 DDN9769 F1TNM-HC 1/4" TYPE N MALE X Row 39
CONNECTOR FOR FSJ1-50A CABLE

DHA APM 1 DSSP74964440DF | ANT LINE COUPLER 740-960MHZ 40DB 4- X Row 39

F1RU PORTS SUIT APM748 AND APM8796

DHA APM 10 [L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY X Row 39
JKT PER FOOT

DHA APM 2 DDN9769 F1TNM-HC 1/4" TYPE N MALE X Row 39
CONNECTOR FOR FSJ1-50A CABLE

DHA APM 10 [L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY X Row 39
JKT PER FOOT

DHA APM 2 DDN9769 F1TNM-HC 1/4" TYPE N MALE X Row 39
CONNECTOR FOR FSJ1-50A CABLE

DFD2 APM 10 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 39
JKT PER FOOT

DFD2 APM 2 DDN1090 L4TDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 39
CABLE

DFD2 APM 1 DSAPM7487K248 | ADVANCED POWER MONITOR, 740-870 X Row 39
MHZ, 36-60V DC (INC SINGLE COUPLER)

DFD2 APM 10 [L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY X Row 39
JKT PER FOOT

DFD2 APM 2 DDN9769 F1TNM-HC 1/4" TYPE N MALE X Row 39
CONNECTOR FOR FSJ1-50A CABLE

DFD2 APM 10 |L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY X Row 39
JKT PER FOOT

DFD2 APM 2 DDN9769 F1TNM-HC 1/4" TYPE N MALE X Row 39
CONNECTOR FOR FSJ1-50A CABLE

DFD2 APM 1 DSSP74964440DF | ANT LINE COUPLER 740-960MHZ 40DB 4- X Row 39

F1RU PORTS SUIT APM748 AND APM8796

DFD2 APM 10 |L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY X Row 39
JKT PER FOOT

DFD2 APM 2 DDN9769 F1TNM-HC 1/4" TYPE N MALE X Row 39

CONNECTOR FOR FSJ1-50A CABLE
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Reference

DFD2 APM 10 |L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY X Row 39
JKT PER FOOT

DFD2 APM 2 DDN9769 FITNM-HC 1/4" TYPE N MALE X Row 39
CONNECTOR FOR FSJ1-50A CABLE

MNTN_TWRS | APM 10 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 39
JKT PER FOOT

MNTN_TWRS | APM 2 DDN1090 LATDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 39
CABLE

MNTN_TWRS | APM 1 DSAPM7487K248 | ADVANCED POWER MONITOR, 740-870 X Row 39
MHZ, 36-60V DC (INC SINGLE COUPLER)

MNTN_TWRS | APM 10 |L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY X Row 39
JKT PER FOOT

MNTN_TWRS | APM 2 DDN9769 FITNM-HC 1/4" TYPE N MALE X Row 39
CONNECTOR FOR FSJ1-50A CABLE

MNTN_TWRS | APM 10 |L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY X Row 39
JKT PER FOOT

MNTN_TWRS | APM 2 DDN9769 FITNM-HC 1/4" TYPE N MALE X Row 39
CONNECTOR FOR FSJ1-50A CABLE

MNTN_TWRS | APM 1 DSSP74964440DF | ANT LINE COUPLER 740-960MHZ 40DB 4- X Row 39

F1IRU PORTS SUIT APM748 AND APM8796

MNTN_TWRS | APM 10 (L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY X Row 39
JKT PER FOOT

MNTN_TWRS | APM 2 DDN9769 FITNM-HC 1/4" TYPE N MALE X Row 39
CONNECTOR FOR FSJ1-50A CABLE

MNTN_TWRS | APM 10 |L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY X Row 39
JKT PER FOOT

MNTN_TWRS | APM 2 DDN9769 FITNM-HC 1/4" TYPE N MALE X Row 39
CONNECTOR FOR FSJ1-50A CABLE

MT_MORSN | APM 10 |L1705 LDF4-50A CABLE: 1/2" LDF HELIAX POLY X Row 39
JKT PER FOOT

MT_MORSN |APM 2 DDN1090 LATDM-PSA 7-16 DIN MALE PS FOR 1/2 IN X Row 39
CABLE

MT_MORSN | APM 1 DSAPM7487K248 | ADVANCED POWER MONITOR, 740-870 X Row 39
MHZ, 36-60V DC (INC SINGLE COUPLER)

MT_MORSN | APM 10 |L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY X Row 39
JKT PER FOOT

MT_MORSN | APM 2 DDN9769 FITNM-HC 1/4" TYPE N MALE X Row 39
CONNECTOR FOR FSJ1-50A CABLE

MT_MORSN | APM 10 |L1700 FSJ1-50A CABLE: 1/4" SUPERFLEX POLY X Row 39
JKT PER FOOT

MT_MORSN [APM 2 DDN9769 FITNM-HC 1/4" TYPE N MALE X Row 39
CONNECTOR FOR FSJ1-50A CABLE

MAIN_DIS OP_POSIT 1 B1949 MCC 7500E SOFTWARE DVD Row 5

MAIN_DIS OP_POSIT 26 | B1948 MCC 7500E DISPATCH POSITION Row 5
LICENSES
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Site Sub-System Qty Model Description COTS Table Bl
Reference
MAIN_DIS OP_POSIT 26 |UAO0B53AA ADD: BASIC CONSOLE OPERATION Row 5
MAIN_DIS OP_POSIT 26 | UAO0B54AA ADD: ASTRO 25 TRUNKING OPERATION Row 5
MAIN_DIS OP_POSIT 26 | UAODB58AA ADD: SECURE OPERATION Row 5
MAIN_DIS OP_POSIT 26 | UAODB59AA ADD: ADP/AES/DES-OFB ENCRYPTION Row 5
MAIN_DIS OP_POSIT 26 | UA00251AA ADD: 15 CHANNEL SW LICENSE Row 5
MAIN_DIS OP_POSIT 26 | UAOOB61AA ADD: ENHANCED IRR Row 5
MAIN_DIS OP_POSIT 26 |TT3225 Z2 MINI WORKSTATION 258G 8G NON RET Row 5
MAIN_DIS OP_POSIT 26 |DSY7B61AA HP Z2 MINI ARM WALL VESA MOUNT Row 5
MAIN_DIS OP_POSIT 26 | DSUSB31000S STARTECH USB 3.0 TO GIGABIT Row 5
ETHERNET ADAPTER
MAIN_DIS OP_POSIT 26 | T7885 MCAFEE WINDOWS AV CLIENT Row 5
MAIN_DIS OP_POSIT 26 | T7449 WINDOWS SUPPLEMENTAL TRANS Row 5
CONFIG
MAIN_DIS OP_POSIT 26 | DSST7300U3M STARTECH 7 PORT USB 3.0 HUB X Row 5
MAIN_DIS OP_POSIT 26 |B1941 USB AUDIO INTERFACE MODULE Row 5
MAIN_DIS OP_POSIT 26 |CDN6673 CREATIVE LABS INSPIRE A60 Row 5
MAIN_DIS OP_POSIT 10 [DSMI1ACT520USB |ALESIS 3IN ACTIVE USB SPEAKER PAIR Row 5
MAIN_DIS OP_POSIT 26 |B1914 MCC SERIES DESKTOP GOOSENECK Row 5
MICROPHONE
MAIN_DIS OP_POSIT 52 |B1913 MCC SERIES HEADSET JACK Row 5
MAIN_DIS OP_POSIT 26 |RMN5077B SUPRAPLUS SINGLE MUFF HEADSET Row 5
MAIN_DIS OP_POSIT 26 |RLN6098 HDST MODULE BASE W/PTT, 15' CBL Row 5
MAIN_DIS OP_POSIT 26 | DSTWING328A PROVIDES ONE DUAL PEDAL X Row 5
FOOTSWITCH FOR USE WITH MOTOROLA
MCC 7500 DISP
MAIN_DIS OP_POSIT 26 | DSSHI29274809 | GENOVATION CP24 Row 5
MAIN_DIS OP_POSIT 26 |DSTXBUTTON DESKTOP TX BUTTON Row 45
MAIN_DIS NETWORK 2 |CLN1859 2620-48 ETHERNET SWITCH Row 9
MAIN_DIS NETWORK 2 | SQMO1SUMO0205 |GGM 8000 GATEWAY Row 9
MAIN_DIS NETWORK 2 | CA01616AA ADD: AC POWER Row 9
MAIN_DIS AFM 1 F4544 SITE MANAGER ADVANCED Row 5
MAIN_DIS AFM 1 | VA00872 ADD: SDM ASTRO RTU FW CURR ASTRO Row 5
REL
MAIN_DIS AFM 3 [V592 AAD TERM BLCK & CONN WI Row 5
MAIN_DIS AFM 1 [VA00905 ADD:24/48 VDC PS TO SM Row 5
MAIN_DIS CONVENTIONAL 1 [SQMO01SUMO0205 |GGM 8000 GATEWAY Row 5
MAIN_DIS CONVENTIONAL 1 | CA01616AA ADD: AC POWER Row 5
MAIN_DIS CONVENTIONAL 1 | CA02086AA ADD: HIGH DENSITY ENH CONV GATEWAY Row 5
MAIN_DIS CONVENTIONAL 1 |T7038 GCP 8000 SITE CONTROLLER Row 5
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MAIN_DIS CONVENTIONAL 1 CAO0303AA ADD: QTY (1) SITE CONTROLLER Row 5

MAIN_DIS CONVENTIONAL 1 CA01136AA MCC 7500 CONVEN SITE OPER Row 5

MAIN_DIS CONVENTIONAL 1 X153AW ADD: RACK MOUNT HARDWARE Row 5

MAIN_DIS SURGE 4 DS11011188 PDU, 120/240 SPLIT PH OR N+1 X Row 5
REDUNDANT, 60A MAX PER PHASE, SIX
DEDICAT

MAIN_DIS SURGE 43 [DS3750297 BREAKER, 15 AMP, CB UL 489 LISTED FOR X Row 5
AC EDGE Il (1101-1188)

MAIN_DIS SURGE 2 DS1101990 SPD, SHIELDED RJ-45 JACK, SINGLE LINE X Row 5
GBE (1000MBPS) R56 COMPLIANT

MAIN_DIS SURGE 1 DSTSJADP RACK MOUNT GROUND BAR, 19 IN FOR X Row 5
TSJ AND WPH SERIES DATA SPDS

MAIN_DIS CABINET 2 DSTG2A120CB | CHATSWORTH GLOBAL FRAME CABINET X Row 5
24IN W 84IN H 35IN D BLACK

MAIN_DIS DISP_CNI 1 SQM01SUMO0205 |GGM 8000 GATEWAY Row 9

MAIN_DIS DISP_CNI 1 CA01616AA ADD: AC POWER Row 9

MAIN_DIS DISP_CNI 1 |T8126 FORTINET FIREWALL APPLIANCE Row 9

JOSEPHINE |[OP_POSIT 16 [B1948 MCC 7500E DISPATCH POSITION Row 5
LICENSES

JOSEPHINE |[OP_POSIT 16 |UAO0653AA ADD: BASIC CONSOLE OPERATION Row 5

JOSEPHINE |OP_POSIT 16 | UAO0654AA ADD: ASTRO 25 TRUNKING OPERATION Row 5

JOSEPHINE |[OP_POSIT 16  |UAOO0658AA ADD: SECURE OPERATION Row 5

JOSEPHINE |OP_POSIT 16 [UAO0659AA ADD: ADP/AES/DES-OFB ENCRYPTION Row 5

JOSEPHINE |OP_POSIT 16 |UA00251AA ADD: 15 CHANNEL SW LICENSE Row 5

JOSEPHINE |OP_POSIT 16 | UAOO661AA ADD: ENHANCED IRR Row 5

JOSEPHINE |OP_POSIT 16 [TT3225 Z2 MINI WORKSTATION 258G 8G NON RET Row 5

JOSEPHINE |[OP_POSIT 16 [DSY7B61AA HP Z2 MINI ARM WALL VESA MOUNT Row 5

JOSEPHINE |[OP_POSIT 16 |DSUSB31000S STARTECH USB 3.0 TO GIGABIT Row 5
ETHERNET ADAPTER

JOSEPHINE |OP_POSIT 16 | 77885 MCAFEE WINDOWS AV CLIENT Row 5

JOSEPHINE |[OP_POSIT 16 [T7449 WINDOWS SUPPLEMENTAL TRANS Row 5
CONFIG

JOSEPHINE |OP_POSIT 16 [DSST7300U3M STARTECH 7 PORT USB 3.0 HUB X Row 5

JOSEPHINE |OP_POSIT 16 [B1941 USB AUDIO INTERFACE MODULE Row 5

JOSEPHINE |OP_POSIT 16 | CDN6673 CREATIVE LABS INSPIRE A60 Row 5

JOSEPHINE |OP_POSIT 8 DSM1ACT520USB | ALESIS 3IN ACTIVE USB SPEAKER PAIR Row 5

JOSEPHINE |[OP_POSIT 16 |B1914 MCC SERIES DESKTOP GOOSENECK Row 5
MICROPHONE

JOSEPHINE |[OP_POSIT 32 |B1913 MCC SERIES HEADSET JACK Row 5

JOSEPHINE |OP_POSIT 16 |RMN5077B SUPRAPLUS SINGLE MUFF HEADSET Row 5
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JOSEPHINE |OP_POSIT 16 |RLN6098 HDST MODULE BASE W/PTT, 15' CBL Row 5

JOSEPHINE |OP_POSIT 16 | DSTWIN6328A PROVIDES ONE DUAL PEDAL X Row 5
FOOTSWITCH FOR USE WITH MOTOROLA
MCC 7500 DISP

JOSEPHINE |OP_POSIT 16 [DSSHI29274809 |GENOVATION CP24 Row 5

JOSEPHINE |OP_POSIT 16 |DSTXBUTTON DESKTOP TX BUTTON Row 45

JOSEPHINE |NETWORK 2 CLN1859 2620-48 ETHERNET SWITCH Row 9

JOSEPHINE |NETWORK 2 SQM01SUMO0205 |GGM 8000 GATEWAY Row 9

JOSEPHINE [NETWORK 2 CA01616AA ADD: AC POWER Row 9

JOSEPHINE |AFM 1 F4544 SITE MANAGER ADVANCED Row 5

JOSEPHINE |AFM 1 |VA00872 ADD: SDM ASTRO RTU FW CURR ASTRO Row 5
REL

JOSEPHINE |AFM 3 V592 AAD TERM BLCK & CONN WI Row 5

JOSEPHINE |AFM 1 | VA00905 ADD:24/48 VDC PS TO SM Row 5

JOSEPHINE | SURGE 2 DS11011188 PDU, 120/240 SPLIT PH OR N+1 X Row 5
REDUNDANT, 60A MAX PER PHASE, SIX
DEDICAT

JOSEPHINE |SURGE 24 | DS3750297 BREAKER, 15 AMP, CB UL 489 LISTED FOR X Row 5
AC EDGE Il (1101-1188)

JOSEPHINE | SURGE 2 DS1101990 SPD, SHIELDED RJ-45 JACK, SINGLE LINE X Row 5
GBE (1000MBPS) R56 COMPLIANT

JOSEPHINE | SURGE 1 DSTSJADP RACK MOUNT GROUND BAR, 19 IN FOR X Row 5
TSJ AND WPH SERIES DATA SPDS

JOSEPHINE | CABINET 1 DSTG2A120CB | CHATSWORTH GLOBAL FRAME CABINET X Row 5
24IN' W 84IN H 35IN D BLACK

DCC OP_POSIT 1 B1948 MCC 7500E DISPATCH POSITION Row 5
LICENSES

DCC OP_POSIT 1 UAO0653AA ADD: BASIC CONSOLE OPERATION Row 5

DCC OP_POSIT 1 UAO0654AA ADD: ASTRO 25 TRUNKING OPERATION Row 5

DCC OP_POSIT 1 UAO0658AA ADD: SECURE OPERATION Row 5

DCC OP_POSIT 1 UAO0659AA ADD: ADP/AES/DES-OFB ENCRYPTION Row 5

DCC OP_POSIT 1 UA00251AA ADD: 15 CHANNEL SW LICENSE Row 5

DCC OP_POSIT 1 UAO0661AA ADD: ENHANCED IRR Row 5

DCC OP_POSIT 1 [TT3225 Z2 MINI WORKSTATION 258G 8G NON RET Row 5

DCC OP_POSIT 1 DSY7B61AA HP Z2 MINI ARM WALL VESA MOUNT Row 5

DCC OP_POSIT 1 DSUSB31000S STARTECH USB 3.0 TO GIGABIT Row 5
ETHERNET ADAPTER

DCC OP_POSIT 1 |T7885 MCAFEE WINDOWS AV CLIENT Row 5

DCC OP_POSIT 1 |T7449 WINDOWS SUPPLEMENTAL TRANS Row 5
CONFIG

DCC OP_POSIT 1 DSST7300U3M STARTECH 7 PORT USB 3.0 HUB X Row 5
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DCC OP_POSIT 1 B1941 USB AUDIO INTERFACE MODULE Row 5

DCC OP_POSIT 1 CDN6673 CREATIVE LABS INSPIRE A60 X Row 5

DCC OP_POSIT 1 B1914 MCC SERIES DESKTOP GOOSENECK Row 5
MICROPHONE

DCC OP_POSIT 2 B1913 MCC SERIES HEADSET JACK Row 5

DCC OP_POSIT 1 RMN5077B SUPRAPLUS SINGLE MUFF HEADSET Row 5

DCC OP_POSIT 1 RLN6098 HDST MODULE BASE W/PTT, 15' CBL Row 5

DCC OP_POSIT 1 DSTWING328A PROVIDES ONE DUAL PEDAL X Row 5
FOOTSWITCH FOR USE WITH MOTOROLA
MCC 7500 DISP

DCC OP_POSIT 1 DSSHI29274809 | GENOVATION CP24 Row 5

DCC OP_POSIT 1 DSTXBUTTON DESKTOP TX BUTTON Row 45

DCC NETWORK 2 CLN1856 2620-24 ETHERNET SWITCH Row 9

DCC NETWORK 2 SQM01SUMO0205 |GGM 8000 GATEWAY Row 9

DCC NETWORK 2 CA01616AA ADD: AC POWER Row 9

DCC AFM 1 F4544 SITE MANAGER ADVANCED Row 5

DCC AFM 1 |VA00872 ADD: SDM ASTRO RTU FW CURR ASTRO Row 5
REL

DCC AFM 3 V592 AAD TERM BLCK & CONN WI Row 5

DCC AFM 1 | VA00905 ADD:24/48 VDC PS TO SM Row 5

DCC SURGE 1 DS11011188 PDU, 120/240 SPLIT PH OR N+1 X Row 5
REDUNDANT, 60A MAX PER PHASE, SIX
DEDICAT

DCC SURGE 12 |DS3750297 BREAKER, 15 AMP, CB UL 489 LISTED FOR X Row 5
AC EDGE Il (1101-1188)

DCC SURGE 2 DS1101990 SPD, SHIELDED RJ-45 JACK, SINGLE LINE X Row 5
GBE (1000MBPS) R56 COMPLIANT

DCC SURGE 1 DSTSJADP RACK MOUNT GROUND BAR, 19 IN FOR X Row 5
TSJ AND WPH SERIES DATA SPDS

DCC CABINET 1 DSTG2A120CB | CHATSWORTH GLOBAL FRAME CABINET X Row 5
24IN W 84IN H 35IN D BLACK

SDDC OP_POSIT 2 B1948 MCC 7500E DISPATCH POSITION Row 5
LICENSES

SDDC OP_POSIT 2 UAOQ0653AA ADD: BASIC CONSOLE OPERATION Row 5

SDDC OP_POSIT 2 UAO0654AA ADD: ASTRO 25 TRUNKING OPERATION Row 5

SDDC OP_POSIT 2 UAO0658AA ADD: SECURE OPERATION Row 5

SDDC OP_POSIT 2 UAO0659AA ADD: ADP/AES/DES-OFB ENCRYPTION Row 5

SDDC OP_POSIT 2 UA00251AA ADD: 15 CHANNEL SW LICENSE Row 5

SDDC OP_POSIT 2 UAO0661AA ADD: ENHANCED IRR Row 5

SDDC OP_POSIT 2 |TT3225 Z2 MINI WORKSTATION 258G 8G NON RET Row 5

SDDC OP_POSIT 2 DSY7B61AA HP Z2 MINI ARM WALL VESA MOUNT Row 5
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SDDC OP_POSIT 2 DSUSB31000S STARTECH USB 3.0 TO GIGABIT X Row 5
ETHERNET ADAPTER

SDDC OP_POSIT 2 |T7885 MCAFEE WINDOWS AV CLIENT Row 5

SDDC OP_POSIT 2 |T7449 WINDOWS SUPPLEMENTAL TRANS Row 5
CONFIG

SDDC OP_POSIT 2 DSST7300U3M STARTECH 7 PORT USB 3.0 HUB X Row 5

SDDC OP_POSIT 2 B1941 USB AUDIO INTERFACE MODULE Row 5

SDDC OP_POSIT 2 CDN6673 CREATIVE LABS INSPIRE A60 X Row 5

SDDC OP_POSIT 2 B1914 MCC SERIES DESKTOP GOOSENECK Row 5
MICROPHONE

SDDC OP_POSIT 4 B1913 MCC SERIES HEADSET JACK Row 5

SDDC OP_POSIT 2 RMN5077B SUPRAPLUS SINGLE MUFF HEADSET Row 5

SDDC OP_POSIT 2 RLN6098 HDST MODULE BASE W/PTT, 15' CBL Row 5

SDDC OP_POSIT 2 DSTWING328A PROVIDES ONE DUAL PEDAL X Row 5
FOOTSWITCH FOR USE WITH MOTOROLA
MCC 7500 DISP

SDDC OP_POSIT 2 DSSHI29274809 | GENOVATION CP24 Row 5

SDDC OP_POSIT 2 DSTXBUTTON DESKTOP TX BUTTON Row 45

SDDC NETWORK 2 CLN1856 2620-24 ETHERNET SWITCH Row 9

SDDC NETWORK 2 SQM01SUMO0205 |GGM 8000 GATEWAY Row 9

SDDC NETWORK 2 CA01616AA ADD: AC POWER Row 9

SDDC AFM 1 F4544 SITE MANAGER ADVANCED Row 5

SDDC AFM 1 |VA00872 ADD: SDM ASTRO RTU FW CURR ASTRO Row 5
REL

SDDC AFM 3 V592 AAD TERM BLCK & CONN WI Row 5

SDDC AFM 1 | VA00905 ADD:24/48 VDC PS TO SM Row 5

SDDC SURGE 1 DS11011188 PDU, 120/240 SPLIT PH OR N+1 X Row 5
REDUNDANT, 60A MAX PER PHASE, SIX
DEDICAT

SDDC SURGE 12 |DS3750297 BREAKER, 15 AMP, CB UL 489 LISTED FOR X Row 5
AC EDGE Il (1101-1188)

SDDC SURGE 2 DS1101990 SPD, SHIELDED RJ-45 JACK, SINGLE LINE X Row 5
GBE (1000MBPS) R56 COMPLIANT

SDDC SURGE 1 DSTSJADP RACK MOUNT GROUND BAR, 19 IN FOR X Row 5
TSJ AND WPH SERIES DATA SPDS

SDDC CABINET 1 DSTG2A120CB | CHATSWORTH GLOBAL FRAME CABINET X Row 5
24IN W 84IN H 35IN D BLACK

DRWS OP_POSIT 3 B1948 MCC 7500E DISPATCH POSITION Row 5
LICENSES

DRWS OP_POSIT 3 UAO0653AA ADD: BASIC CONSOLE OPERATION Row 5

DRWS OP_POSIT 3 UAO0654AA ADD: ASTRO 25 TRUNKING OPERATION Row 5
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DRWS OP_POSIT 3 UAO0658AA ADD: SECURE OPERATION Row 5
DRWS OP_POSIT 3 UAO0659AA ADD: ADP/AES/DES-OFB ENCRYPTION Row 5
DRWS OP_POSIT 3 UA00251AA ADD: 15 CHANNEL SW LICENSE Row 5
DRWS OP_POSIT 3 UAO0661AA ADD: ENHANCED IRR Row 5
DRWS OP_POSIT 3 |TT3225 Z2 MINI WORKSTATION 258G 8G NON RET Row 5
DRWS OP_POSIT 3 DSY7B61AA HP Z2 MINI ARM WALL VESA MOUNT Row 5
DRWS OP_POSIT 3 DSUSB31000S STARTECH USB 3.0 TO GIGABIT Row 5
ETHERNET ADAPTER
DRWS OP_POSIT 3 [T7885 MCAFEE WINDOWS AV CLIENT Row 5
DRWS OP_POSIT 3 [T7449 WINDOWS SUPPLEMENTAL TRANS Row 5
CONFIG
DRWS OP_POSIT 3 DSST7300U3M STARTECH 7 PORT USB 3.0 HUB X Row 5
DRWS OP_POSIT 3 B1941 USB AUDIO INTERFACE MODULE Row 5
DRWS OP_POSIT 3 |CDN6673 CREATIVE LABS INSPIRE A60 X Row 5
DRWS OP_POSIT 3 B1914 MCC SERIES DESKTOP GOOSENECK Row 5
MICROPHONE
DRWS OP_POSIT 6 B1913 MCC SERIES HEADSET JACK Row 5
DRWS OP_POSIT 3 RMN5077B SUPRAPLUS SINGLE MUFF HEADSET Row 5
DRWS OP_POSIT 3 RLN6098 HDST MODULE BASE W/PTT, 15' CBL Row 5
DRWS OP_POSIT 3 DSTWIN6328A PROVIDES ONE DUAL PEDAL X Row 5
FOOTSWITCH FOR USE WITH MOTOROLA
MCC 7500 DISP
DRWS OP_POSIT 3 DSSHI29274809 | GENOVATION CP24 Row 5
DRWS OP_POSIT 3 DSTXBUTTON DESKTOP TX BUTTON Row 45
DRWS NETWORK 2 CLN1856 2620-24 ETHERNET SWITCH Row 9
DRWS NETWORK 2 SQMO01SUMO0205 |GGM 8000 GATEWAY Row 9
DRWS NETWORK 2 CA01616AA ADD: AC POWER Row 9
DRWS AFM 1 F4544 SITE MANAGER ADVANCED Row 5
DRWS AFM 1 [VA00872 ADD: SDM ASTRO RTU FW CURR ASTRO Row 5
REL
DRWS AFM 3 V592 AAD TERM BLCK & CONN WI Row 5
DRWS AFM 1 | VA00905 ADD:24/48 VDC PS TO SM Row 5
DRWS SURGE 1 DS11011188 PDU, 120/240 SPLIT PH OR N+1 X Row 5
REDUNDANT, 60A MAX PER PHASE, SIX
DEDICAT
DRWS SURGE 12 |DS3750297 BREAKER, 15 AMP, CB UL 489 LISTED FOR X Row 5
AC EDGE 11 (1101-1188)
DRWS SURGE 2 DS1101990 SPD, SHIELDED RJ-45 JACK, SINGLE LINE X Row 5
GBE (1000MBPS) R56 COMPLIANT
DRWS SURGE 1 DSTSJADP RACK MOUNT GROUND BAR, 19 IN FOR X Row 5
TSJ AND WPH SERIES DATA SPDS
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DRWS CABINET 1 DSTG2A120CB CHATSWORTH GLOBAL FRAME CABINET X Row 5
24IN'W 84IN H 35IN D BLACK
JOSEPHINE [MASTER 1 SQMO01SUMO0273 [ MASTER SITE CONFIGURATION Row 3
JOSEPHINE | MASTER 1 CA02629AC ADD: EXPAND 7.17 M CORE Row 3
JOSEPHINE | MASTER 1 UA00237AA ADD: INCREASED CAPACITY Row 3
JOSEPHINE [MASTER 1 UAO0156AA A)DD: MCC7500 CONSOLE LICENSES (QTY Row 3
5
NOC OP_POSIT 1 B1949 MCC 7500E SOFTWARE DVD Row 37
NOC OP_POSIT 1 B1948 MCC 7500E DISPATCH POSITION Row 37
LICENSES
NOC OP_POSIT 1 UAO0653AA ADD: BASIC CONSOLE OPERATION Row 37
NOC OP_POSIT 1 UAO0654AA ADD: ASTRO 25 TRUNKING OPERATION Row 37
NOC OP_POSIT 1 UAO0658AA ADD: SECURE OPERATION Row 37
NOC OP_POSIT 1 UAO0659AA ADD: ADP/AES/DES-OFB ENCRYPTION Row 37
NOC OP_POSIT 1 UA00251AA ADD: 15 CHANNEL SW LICENSE Row 37
NOC OP_POSIT 1 UAOOG61AA ADD: ENHANCED IRR Row 37
NOC OP_POSIT 1 TT3225 Z2 MINI WORKSTATION 258G 8G NON RET Row 37
NOC OP_POSIT 1 DSY7B61AA HP Z2 MINI ARM WALL VESA MOUNT Row 37
NOC OP_POSIT 1 DSUSB31000S STARTECH USB 3.0 TO GIGABIT Row 37
ETHERNET ADAPTER
NOC OP_POSIT 1 T7885 MCAFEE WINDOWS AV CLIENT Row 37
NOC OP_POSIT 1 T7449 WINDOWS SUPPLEMENTAL TRANS Row 37
CONFIG
NOC OP_POSIT 1 DSST7300U3M STARTECH 7 PORT USB 3.0 HUB X Row 37
NOC OP_POSIT 1 B1941 USB AUDIO INTERFACE MODULE Row 37
NOC OP_POSIT 1 CDNG6673 CREATIVE LABS INSPIRE A60 X Row 37
NOC OP_POSIT 1 B1914 MCC SERIES DESKTOP GOOSENECK Row 37
MICROPHONE
NOC OP_POSIT 2 B1913 MCC SERIES HEADSET JACK Row 37
NOC OP_POSIT 1 RMN5077B SUPRAPLUS SINGLE MUFF HEADSET Row 37
NOC OP_POSIT 1 RLN6098 HDST MODULE BASE W/PTT, 15' CBL Row 37
NOC OP_POSIT 1 DSTWING328A PROVIDES ONE DUAL PEDAL X Row 37
FOOTSWITCH FOR USE WITH MOTOROLA
MCC 7500 DISP
NOC OP_POSIT 1 DSSHI29274809 | GENOVATION CP24 Row 37
NOC OP_POSIT 1 DSTXBUTTON DESKTOP TX BUTTON Row 45
NOC NETWORK 1 CLN1856 2620-24 ETHERNET SWITCH Row 37
MAIN_DISP | DISP1 26 |M25URS9PW1N |APX6500 7/800 MHZ MID POWER MOBILE Row 5
MAIN_DISP | DISP1 26 | G806 ADD: ASTRO DIGITAL CAl OPERATION Row 5
MAIN_DISP | DISP1 26 |G51 ENH: SMARTZONE OPERATION APX6500 Row 5
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MAIN_DISP  [DISP1 26 | G361 ADD: P25 TRUNKING SOFTWARE Row 5

MAIN_DISP  [DISP1 26 | GA00580 ADD: TDMA OPERATION Row 5

MAIN_DISP | DISP1 26 | QA01648 ADD: ADVANCED SYSTEM KEY - Row 5
HARDWARE KEY

MAIN_DISP | DISP1 26 | G442 ADD: O5 CONTROL HEAD Row 5

MAIN_DISP  [DISP1 26 | G444 ADD: APX CONTROL HEAD SOFTWARE Row 5

MAIN_DISP  [DISP1 26 | G67 ADD: REMOTE MOUNT 02 WWM Row 5

MAIN_DISP | DISP1 26 |G89 ADD: NO RF ANTENNA NEEDED Row 5

MAIN_DISP | DISP1 26 | G90 ADD: NO MICROPHONE NEEDED Row 5

MAIN_DISP | DISP1 26 |B18 ADD: AUXILARY SPKR 7.5 WATT Row 5

MAIN_DISP | DISP1 26 | G582 ADD: REMOTE MOUNT CABLE 131 FT Row 5

MAIN_DISP | DISP1 26 | GA00235 ADD: NO GPS ANTENNA NEEDED Row 5

MAIN_DISP | DISP1 26 |G24 INT: 3 YEAR SERVICE FROM THE START Row 5
LITE

MAIN_DISP | DISP1 26 G843 ADD: AES ENCRYPTION APX Row 5

MAIN_DISP | DISP1 26 G298 ENH: ASTRO 25 OTAR W/ MULTIKEY Row 5

MAIN_DISP | DISP1 26 | RMN5070A AS. SPECTRA & XTL5000 DESKTOP MIC Row 5

MAIN_DISP | DISP1 26 |HPN4007D POWER SUPPLY 14V 15A UNI 117/240 VAC Row 5

MAIN_DISP  [DISP1 2 DSSMD783U SIDE MOUNTED EXPOSED DIPOLE, 0 DBD, X Row 8
190 DEG BW, 746-870 MHZ, PIM RATED

MAIN_DISP | DISP1 300 (L3570 FSJ4RK-50B CABLE: 1/2" SUPERFLEX X Row 8
FOAM COAX BLCK FIRE RETARDANT
JCKT,

MAIN_DISP | DISP1 4 DDN9682 FAPNMV2-HC 1/2" TYPE N MALE PLATED X Row 8
CONNECTOR

MAIN_DISP | DISP1 4 | TDN8810 FAPNF-C 1/2" TYPE N FEMALE X Row 8
CONNECTOR

MAIN_DISP | DISP1 2 DSTSXNFMPBF | RF SPD, 698-2700MHZ DC BLOCK HIGH X Row 8
PWR, NF/MALE BIDIRECTIONAL PIM W/BF

MAIN_DISP  [DISP1 2 DQBFN MOUNTING KIT FOR SUPPRESSORS Row 8

MAIN_DISP | DISP1 1 DSCS74863205S |HYBRID CONTROL STATION COMBINER, Row 8

N 746-869 MHZ 32 CH.

MAIN_DISP | DISP1 130 |L1700 RG142B/U PLENUM CABLE PRICED PER X Row 8
FOOT BELDEN 83242 0011000

MAIN_DISP | DISP1 26 | DDN9769 N MALE CONNECTOR FOR RG55, RG223, X Row 8
RG142, BELDEN 8219 & 9907 CBL

MAIN_DISP  [DISP1 26 | DSF1MU F1MU 1/4" MINI UHF MALE S FLEX X Row 8
CONNECTOR

JOSEPHINE |DISP2 16 [M25URS9PW1N |APX6500 7/800 MHZ MID POWER MOBILE Row 5

JOSEPHINE |DISP2 16 |G806 ADD: ASTRO DIGITAL CAI OPERATION Row 5

JOSEPHINE | DISP2 16 [G51 ENH: SMARTZONE OPERATION APX6500 Row 5

City and County of Denver
P25 Public Safety Radio System Replacement Project

Motorola Solutions

June 1, 2017

System Design  2-130




Site Sub-System Qty Model Description COTS Table Bl
Reference

JOSEPHINE |DISP2 16 | G361 ADD: P25 TRUNKING SOFTWARE Row 5

JOSEPHINE |DISP2 16 | GA00580 ADD: TDMA OPERATION Row 5

JOSEPHINE |DISP2 16 |QA01648 ADD: ADVANCED SYSTEM KEY - Row 5
HARDWARE KEY

JOSEPHINE | DISP2 16 G442 ADD: O5 CONTROL HEAD Row 5

JOSEPHINE | DISP2 16 | G444 ADD: APX CONTROL HEAD SOFTWARE Row 5

JOSEPHINE |DISP2 16 | G67 ADD: REMOTE MOUNT 02 WWM Row 5

JOSEPHINE |DISP2 16 [G89 ADD: NO RF ANTENNA NEEDED Row 5

JOSEPHINE |DISP2 16 [G90 ADD: NO MICROPHONE NEEDED Row 5

JOSEPHINE | DISP2 16 [B18 ADD: AUXILARY SPKR 7.5 WATT Row 5

JOSEPHINE |DISP2 16 [G582 ADD: REMOTE MOUNT CABLE 131 FT Row 5

JOSEPHINE | DISP2 16 |GA00235 ADD: NO GPS ANTENNA NEEDED Row 5

JOSEPHINE | DISP2 16 |G24 INT: 3 YEAR SERVICE FROM THE START Row 5
LITE

JOSEPHINE |DISP2 16 |[G843 ADD: AES ENCRYPTION APX Row 5

JOSEPHINE |DISP2 16 [G298 ENH: ASTRO 25 OTAR W/ MULTIKEY Row 5

JOSEPHINE | DISP2 16 [RMN5070A AS. SPECTRA & XTL5000 DESKTOP MIC Row 5

JOSEPHINE | DISP2 16  [HPN4007D POWER SUPPLY 14V 15A UNI 117/240 VAC Row 5

JOSEPHINE |DISP2 2 DSSMD783U SIDE MOUNTED EXPOSED DIPOLE, 0 DBD, X Row 8
190 DEG BW, 746-870 MHZ, PIM RATED

JOSEPHINE |DISP2 300 (L3570 FSJ4RK-50B CABLE: 1/2" SUPERFLEX X Row 8
FOAM COAX BLCK FIRE RETARDANT
JCKT,

JOSEPHINE |DISP2 4 DDN9682 FAPNMV2-HC 1/2" TYPE N MALE PLATED X Row 8
CONNECTOR

JOSEPHINE | DISP2 4 | TDN8810 FAPNF-C 1/2" TYPE N FEMALE X Row 8
CONNECTOR

JOSEPHINE |DISP2 2 DSTSXNFMPBF | RF SPD, 698-2700MHZ DC BLOCK HIGH X Row 8
PWR, NF/MALE BIDIRECTIONAL PIM W/BF

JOSEPHINE |DISP2 2 DQBFN MOUNTING KIT FOR SUPPRESSORS Row 8

JOSEPHINE |DISP2 1 DSCS74861605S |HYBRID CONTROL STATION COMBINER, Row 8

N 746-869 MHZ 16 CH.

JOSEPHINE | DISP2 80 |L1700 RG142B/U PLENUM CABLE PRICED PER X Row 8
FOOT BELDEN 83242 0011000

JOSEPHINE |DISP2 16 |DDN9769 N MALE CONNECTOR FOR RG55, RG223, X Row 8
RG142, BELDEN 8219 & 9907 CBL

JOSEPHINE |DISP2 16 |DSFIMU F1MU 1/4" MINI UHF MALE S FLEX X Row 8
CONNECTOR

DCC DISP3 1 M25URS9PW1 N | APX6500 7/800 MHZ MID POWER MOBILE Row 8

DCC DISP3 1 G806 ADD: ASTRO DIGITAL CAI OPERATION Row 8

DCC DISP3 1 G51 ENH: SMARTZONE OPERATION APX6500 Row 8
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DCC DISP3 1 G361 ADD: P25 TRUNKING SOFTWARE Row 5

DCC DISP3 1 GA00580 ADD: TDMA OPERATION Row 5

DCC DISP3 1 QAD01648 ADD: ADVANCED SYSTEM KEY - Row 5
HARDWARE KEY

DCC DISP3 1 G442 ADD: O5 CONTROL HEAD Row 5

DCC DISP3 1 G444 ADD: APX CONTROL HEAD SOFTWARE Row 5

DCC DISP3 1 G67 ADD: REMOTE MOUNT 02 WWM Row 5

DCC DISP3 1 G89 ADD: NO RF ANTENNA NEEDED Row 5

DCC DISP3 1 G90 ADD: NO MICROPHONE NEEDED Row 5

DCC DISP3 1 B18 ADD: AUXILARY SPKR 7.5 WATT Row 5

DCC DISP3 1 G582 ADD: REMOTE MOUNT CABLE 131 FT Row 5

DCC DISP3 1 GA00235 ADD: NO GPS ANTENNA NEEDED Row 5

DCC DISP3 1 G24 INT: 3 YEAR SERVICE FROM THE START Row 5
LITE

DCC DISP3 1 G843 ADD: AES ENCRYPTION APX Row 5

DCC DISP3 1 G298 ENH: ASTRO 25 OTAR W/ MULTIKEY Row 5

DCC DISP3 1 RMN5070A AS. SPECTRA & XTL5000 DESKTOP MIC Row 5

DCC DISP3 1 HPN4007D POWER SUPPLY 14V 15A UNI 117/240 VAC Row 5

DCC DISP3 1 DSSMD783U SIDE MOUNTED EXPOSED DIPOLE, 0 DBD, X Row 8
190 DEG BW, 746-870 MHZ, PIM RATED

DCC DISP3 150 |L3570 FSJ4RK-50B CABLE: 1/2" SUPERFLEX X Row 8
FOAM COAX BLCK FIRE RETARDANT
JCKT,

DCC DISP3 2 DDN9682 FAPNMV2-HC 1/2" TYPE N MALE PLATED X Row 8
CONNECTOR

DCC DISP3 2 | TDNB8810 FAPNF-C 1/2" TYPE N FEMALE X Row 8
CONNECTOR

DCC DISP3 1 DSTSXNFMPBF | RF SPD, 698-2700MHZ DC BLOCK HIGH X Row 8
PWR, NF/MALE BIDIRECTIONAL PIM W/BF

DCC DISP3 1 DQBFN MOUNTING KIT FOR SUPPRESSORS Row 8

DCC DISP3 15 [L1700 RG142B/U PLENUM CABLE PRICED PER Row 8
FOOT BELDEN 83242 0011000

DCC DISP3 1 DDN9769 N MALE CONNECTOR FOR RG55, RG223, X Row 8
RG142, BELDEN 8219 & 9907 CBL

DCC DISP3 1 DSF1IMU F1MU 1/4" MINI UHF MALE S FLEX X Row 8
CONNECTOR

SDDC DISP4 2 M25URS9PW1N | APX6500 7/800 MHZ MID POWER MOBILE Row 5

SDDC DISP4 2 G806 ADD: ASTRO DIGITAL CAI OPERATION Row 5

SDDC DISP4 2 G51 ENH: SMARTZONE OPERATION APX6500 Row 5

SDDC DISP4 2 G361 ADD: P25 TRUNKING SOFTWARE Row 5

SDDC DISP4 2 GA00580 ADD: TDMA OPERATION Row 5
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SDDC DISP4 2 QA01648 ADD: ADVANCED SYSTEM KEY - Row 5
HARDWARE KEY

SDDC DISP4 2 G442 ADD: 05 CONTROL HEAD Row 5

SDDC DISP4 2 G444 ADD: APX CONTROL HEAD SOFTWARE Row 5

SDDC DISP4 2 G67 ADD: REMOTE MOUNT 02 WWM Row 5

SDDC DISP4 2 G89 ADD: NO RF ANTENNA NEEDED Row 5

SDDC DISP4 2 G90 ADD: NO MICROPHONE NEEDED Row 5

SDDC DISP4 2 B18 ADD: AUXILARY SPKR 7.5 WATT Row 5

SDDC DISP4 2 G582 ADD: REMOTE MOUNT CABLE 131 FT Row 5

SDDC DISP4 2 GA00235 ADD: NO GPS ANTENNA NEEDED Row 5

SDDC DISP4 2 G24 INT: 3 YEAR SERVICE FROM THE START Row 5
LITE

SDDC DISP4 2 G843 ADD: AES ENCRYPTION APX Row 5

SDDC DISP4 2 G298 ENH: ASTRO 25 OTAR W/ MULTIKEY Row 5

SDDC DISP4 2 RMN5070A AS. SPECTRA & XTL5000 DESKTOP MIC Row 5

SDDC DISP4 2 HPN4007D POWER SUPPLY 14V 15A UNI 117/240 VAC Row 5

SDDC DISP4 2 DSSMD783U SIDE MOUNTED EXPOSED DIPOLE, 0 DBD, X Row 8
190 DEG BW, 746-870 MHZ, PIM RATED

SDDC DISP4 300 |L3570 FSJ4RK-50B CABLE: 1/2" SUPERFLEX X Row 8
FOAM COAX BLCK FIRE RETARDANT
JCKT,

SDDC DISP4 4 DDN9682 FAPNMV2-HC 1/2" TYPE N MALE PLATED X Row 8
CONNECTOR

SDDC DISP4 4 | TDN8810 FAPNF-C 1/2" TYPE N FEMALE X Row 8
CONNECTOR

SDDC DISP4 2 DSTSXNFMPBF | RF SPD, 698-2700MHZ DC BLOCK HIGH X Row 8
PWR, NF/MALE BIDIRECTIONAL PIM W/BF

SDDC DISP4 2 DQBFN MOUNTING KIT FOR SUPPRESSORS Row 8

SDDC DISP4 30 [L1700 RG142B/U PLENUM CABLE PRICED PER Row 8
FOOT BELDEN 83242 0011000

SDDC DISP4 2 DDN9769 N MALE CONNECTOR FOR RG55, RG223, X Row 8
RG142, BELDEN 8219 & 9907 CBL

SDDC DISP4 2 DSF1MU F1MU 1/4" MINI UHF MALE S FLEX X Row 8
CONNECTOR

DRWS DISP5 3 M25URS9PW1 N | APX6500 7/800 MHZ MID POWER MOBILE Row 5

DRWS DISP5 3 | G806 ADD: ASTRO DIGITAL CAl OPERATION Row 5

DRWS DISP5 3 |G5hl ENH: SMARTZONE OPERATION APX6500 Row 5

DRWS DISP5 3 |G361 ADD: P25 TRUNKING SOFTWARE Row 5

DRWS DISP5 3 [GA00580 ADD: TDMA OPERATION Row 5

DRWS DISP5 3 [QA01648 ADD: ADVANCED SYSTEM KEY - Row 5
HARDWARE KEY
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DRWS DISP5 3 | G442 ADD: O5 CONTROL HEAD Row 5

DRWS DISP5 3 | G444 ADD: APX CONTROL HEAD SOFTWARE Row 5

DRWS DISP5 3 |G67 ADD: REMOTE MOUNT 02 WWM Row 5

DRWS DISP5 3 |G89 ADD: NO RF ANTENNA NEEDED Row 5

DRWS DISP5 3 [G90 ADD: NO MICROPHONE NEEDED Row 5

DRWS DISP5 3 B18 ADD: AUXILARY SPKR 7.5 WATT Row 5

DRWS DISP5 3  |G582 ADD: REMOTE MOUNT CABLE 131 FT Row 5

DRWS DISP5 3 [GA00235 ADD: NO GPS ANTENNA NEEDED Row 5

DRWS DISP5 3 |G24 INT: 3 YEAR SERVICE FROM THE START Row 5
LITE

DRWS DISP5 3 |G843 ADD: AES ENCRYPTION APX Row 5

DRWS DISP5 3 |G298 ENH: ASTRO 25 OTAR W/ MULTIKEY Row 5

DRWS DISP5 3 RMN5070A AS. SPECTRA & XTL5000 DESKTOP MIC Row 5

DRWS DISP5 3 HPN4007D POWER SUPPLY 14V 15A UNI 117/240 VAC Row 5

DRWS DISP5 3 DSSMD783U SIDE MOUNTED EXPOSED DIPOLE, 0 DBD, X Row 8
190 DEG BW, 746-870 MHZ, PIM RATED

DRWS DISP5 450 |L3570 FSJ4RK-50B CABLE: 1/2" SUPERFLEX X Row 8
FOAM COAX BLCK FIRE RETARDANT
JCKT,

DRWS DISP5 6 DDN9682 FAPNMV2-HC 1/2" TYPE N MALE PLATED X Row 8
CONNECTOR

DRWS DISP5 6 |TDN8810 FAPNF-C 1/2" TYPE N FEMALE X Row 8
CONNECTOR

DRWS DISP5 3 DSTSXNFMPBF | RF SPD, 698-2700MHZ DC BLOCK HIGH X Row 8
PWR, NF/MALE BIDIRECTIONAL PIM W/BF

DRWS DISP5 3 DQBFN MOUNTING KIT FOR SUPPRESSORS Row 8

DRWS DISP5 45 |L1700 RG142B/U PLENUM CABLE PRICED PER Row 8
FOOT BELDEN 83242 0011000

DRWS DISP5 3 DDN9769 N MALE CONNECTOR FOR RG55, RG223, X Row 8
RG142, BELDEN 8219 & 9907 CBL

DRWS DISP5 3 DSF1IMU F1MU 1/4" MINI UHF MALE S FLEX X Row 8
CONNECTOR

MAIN_DISP  [LOGGING 1 B1905 MCC 7500 ASTRO 25 SOFTWARE Row 4

MAIN_DISP | LOGGING 1 B1933 MOTOROLA VOICE PROCESSOR MODULE Row 4

MAIN_DISP | LOGGING 1 CA00288AB ADD: MCC 7500 ARCHIVING INTERFACE Row 4
SERVER SOFTWARE LICENSE

MAIN_DISP  [LOGGING 1 CAQ0147AF ADD: MCC 7500 SECURE OPERATION Row 4

MAIN_DISP  [LOGGING 1 CA00182AB ADD: AES ALGORITHM Row 4

MAIN_DISP | LOGGING 1 CA00140AA ADD: AC LINE CORD, NORTH AMERICAN Row 4

MAIN_DISP | LOGGING 1 |T7885 MCAFEE WINDOWS AV CLIENT Row 4
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MAIN_DISP  [LOGGING 1 [TT3106 Z440 WORKSTATION WINDOWS 10 10T X Row 4
ENT (NON RETURNABLE)
MAIN_DISP | LOGGING 1 |TT2812 TRUNKED LOGGING RECORDER BUNDLE Row 4
MAIN_DISP | LOGGING 1 | TT06079AA ADD: TLR FOR USE ON 7.17 SYSTEMS Row 4
MAIN_DISP | LOGGING 96 | TT05973AA ADD: TRUNKED RADIO TALKGROUP (1 Row 4
PER TG)
MAIN_DISP | LOGGING 1 |T7885 MCAFEE WINDOWS AV CLIENT Row 4
MAIN_DISP | LOGGING 1 |T7449 WINDOWS SUPPLEMENTAL TRANS Row 4
CONFIG
MAIN_DISP  [LOGGING 1 [TT2811 CENTRAL ARCHIVE SERVER BUNDLE X Row 4
MAIN_DISP | LOGGING 1 |T7885 MCAFEE WINDOWS AV CLIENT Row 4
MAIN_DISP | LOGGING 1 | T7449 WINDOWS SUPPLEMENTAL TRANS Row 4
CONFIG
JOSEPHINE |LOGGING 1 B1905 MCC 7500 ASTRO 25 SOFTWARE Row 4
JOSEPHINE |LOGGING 1 B1933 MOTOROLA VOICE PROCESSOR MODULE Row 4
JOSEPHINE |LOGGING 1 | CAD0288AB ADD: MCC 7500 ARCHIVING INTERFACE Row 4
SERVER SOFTWARE LICENSE
JOSEPHINE |LOGGING 1 | CAO0147AF ADD: MCC 7500 SECURE OPERATION Row 4
JOSEPHINE |LOGGING 1 [CA00182AB ADD: AES ALGORITHM Row 4
JOSEPHINE |LOGGING 1 [CAO0140AA ADD: AC LINE CORD, NORTH AMERICAN Row 4
JOSEPHINE |LOGGING 1 |T7885 MCAFEE WINDOWS AV CLIENT Row 4
JOSEPHINE |LOGGING 1 |TT3106 Z440 WORKSTATION WINDOWS 10 10T X Row 4
ENT (NON RETURNABLE)
JOSEPHINE |LOGGING 1 | SQMO01SUMO0205 |GGM 8000 GATEWAY Row 4
JOSEPHINE |LOGGING 1 [CA01616AA ADD: AC POWER Row 4
JOSEPHINE |LOGGING 1 [T8126 FORTINET FIREWALL APPLIANCE Row 4
BROADWAY |DC_POWER 1 DS320477SYS1 | DC POWER SYSTEM, FP2-48/600- 2BD450A | X Row 7
SPW/WEB
BROADWAY |DC_POWER 7 DS241115105 RECTIFIER, FLATPACK 2 48/2000 HE X Row 7
BROADWAY [DC_POWER 9 DS236408 BLIND PANEL FP2 HE BLACK G1 X Row 7
BROADWAY [DC_POWER 1 DS222707 48V 2000AH BATTERY SET #DDM125-33 X Row 7
BROADWAY |DC_POWER 1 DS502666 100 AMP CIRCUIT BREAKER X Row 7
BROADWAY |DC_POWER 13 [ DS502655 BREAKER 20A 1P AUX 5/16 BULLET X Row 7
BROADWAY |DC_POWER 2 DS502651 3 AMP CIRCUIT BREAKER X Row 7
DHA DC_POWER 1 DS320477SYS1 | DC POWER SYSTEM, FP2-48/600- 2BD450A | X Row 7
SPW/WEB
DHA DC_POWER 7 DS241115105 RECTIFIER, FLATPACK 2 48/2000 HE X Row 7
DHA DC_POWER 9 DS236408 BLIND PANEL FP2 HE BLACK G1 X Row 7
DHA DC_POWER 1 DS222707 48V 2000AH BATTERY SET #DDM125-33 X Row 7
DHA DC_POWER 1 DS502666 100 AMP CIRCUIT BREAKER X Row 7
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DHA DC_POWER 13 | DS502655 BREAKER 20A 1P AUX 5/16 BULLET Row 7
DHA DC_POWER 2 DS502651 3 AMP CIRCUIT BREAKER Row 7
DFD2 DC_POWER 1 DS320477SYS1 | DC POWER SYSTEM, FP2-48/600- 2BD450A | X Row 7
SPW/WEB
DFD2 DC_POWER 7 DS241115105 RECTIFIER, FLATPACK 2 48/2000 HE X Row 7
DFD2 DC_POWER 9 | DS236408 BLIND PANEL FP2 HE BLACK G1 X Row 7
DFD2 DC_POWER 1 DS222707 48V 2000AH BATTERY SET #DDM125-33 X Row 7
DFD2 DC_POWER 1 DS502666 100 AMP CIRCUIT BREAKER X Row 7
DFD2 DC_POWER 13 [ DS502655 BREAKER 20A 1P AUX 5/16 BULLET X Row 7
DFD2 DC_POWER 2 DS502651 3 AMP CIRCUIT BREAKER X Row 7
DFD2 TOWER 1 DS125SST-TBD 125-foot self-supported tower Row 10
DFD2 ICE BRIDGE 1 DS20FTICEBRDG | 20 foot ice bridge Row 46
MNTN_TWRS | DC_POWER 1 DS320477SYS1 | DC POWER SYSTEM, FP2-48/600- 2BD450A | X Row 7
SPW/WEB
MNTN_TWRS | DC_POWER 7 DS241115105 RECTIFIER, FLATPACK 2 48/2000 HE X Row 7
MNTN_TWRS | DC_POWER 9 DS236408 BLIND PANEL FP2 HE BLACK G1 X Row 7
MNTN_TWRS | DC_POWER 1 DS222707 48V 2000AH BATTERY SET #DDM125-33 X Row 7
MNTN_TWRS | DC_POWER 1 DS502666 100 AMP CIRCUIT BREAKER X Row 7
MNTN_TWRS [DC_POWER 13 | DS502655 BREAKER 20A 1P AUX 5/16 BULLET X Row 7
MNTN_TWRS [DC_POWER 2 DS502651 3 AMP CIRCUIT BREAKER X Row 7
MT_MORSN |DC_POWER 1 DS320477SYS1 | DC POWER SYSTEM, FP2-48/600- 2BD450A | X Row 7
SPW/WEB
MT_MORSN |DC_POWER 7 DS241115105 RECTIFIER, FLATPACK 2 48/2000 HE X Row 7
MT_MORSN |DC_POWER 9 DS236408 BLIND PANEL FP2 HE BLACK G1 X Row 7
MT_MORSN [DC_POWER 1 DS222707 48V 2000AH BATTERY SET #DDM125-33 X Row 7
MT_MORSN [DC_POWER 1 DS502666 100 AMP CIRCUIT BREAKER X Row 7
MT_MORSN |DC_POWER 13 [ DS502655 BREAKER 20A 1P AUX 5/16 BULLET X Row 7
MT_MORSN |DC_POWER 2 DS502651 3 AMP CIRCUIT BREAKER X Row 7
DENVER PROGRAMMING 12 |RVN5224AH PURCHASED SOFTWARE,CPS R15.00.02 Row 3
GLOBAL APX DVD
DENVER PROGRAMMING 12 |HKN6184C CABLE, CH PROGRAMMING (USB) Row 3
DENVER PROGRAMMING 12 |PMKN4012B PORTABLE PROGRAMMING CABLE Row 3
DENVER PROGRAMMING 7 DVN4050 ADV'D SYSTEM KEY READER Row 3
REPLACMENT
DENVER PROGRAMMING 2 DVN4316 [-BUTTONS ASK REPLACEMENT DS1996 Row 3
CCD_DISP  |UWAVE 1 DQMWPDISP_R5 | NOKIA MICROWAVE EQUIPMENT AT CCD Row 11
PRIMARY DISPATCH
BROADWAY | UWAVE 1 DQMWBRDY_R5 | NOKIA MICROWAVE EQUIPMENT AT 1670 Row 11

BROADWAY
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DHA UWAVE 1 DQMWDHA_R5 NOKIA MICROWAVE EQUIPMENT AT DHA Row 11
DFD2 UWAVE 1 DQMWDFD2_R5 | NOKIA MICROWAVE EQUIPMENT AT DFD Row 11
STATION 2
MNTN_TWRS | UWAVE 1 DQMWMT_R5 NOKIA MICROWAVE EQUIPMENT AT Row 11
MOUNTAIN TOWERS
MT_MORSN | UWAVE 1 DQMWMM_R5 NOKIA MICROWAVE EQUIPMENT AT Row 11
MOUNT MORRISON
JOSEPHINE | UWAVE 1 DQMWMM_R5 NOKIA MICROWAVE EQUIPMENT AT Row 11
MOUNT MORRISON
DENVER UWAVE 1 DQMWSAM_R5 | NOKIA 5620 SAM Row 11
JOSEPHINE [MASTER 1 SQMO01SUMO0273 [ MASTER SITE CONFIGURATION Row 33
JOSEPHINE | MASTER 1 CA02629AC ADD: EXPAND 7.17 M CORE Row 33
JOSEPHINE | MASTER 1 UAO0153AA ADD: ASTRO 25 FDMA SITE LICENSE Row 33
JOSEPHINE [MASTER 1 UAQ0407AA ADD: CLASSIC DATA-P25 TRNK SITE Row 33
JOSEPHINE [MASTER 1 UAO0159AA ADD: P25 PHASE 2 TDMA TRKNG OP SITE Row 33
LIC
JOSEPHINE | MASTER 1 UAO0160AA AI%D: PHASE 2 DYNAMIC TG ASGNMT SITE Row 33
LI
JOSEPHINE [MASTER 17 |UAOO161AA ADD: P25 PHASE 2 TDMA SW BASE RADIO Row 33
LIC
JOSEPHINE | MASTER 17 [UAQ00162AA GI%D: PHASE 2 DYNAMIC CH BASE RADIO Row 33
MT_MORSN |REMOTE_RX 2 SQMO01SUMO0205 [ GGM 8000 GATEWAY Row 9
MT_MORSN |REMOTE_RX 2 CA01619AA ADD: DC POWER Row 9
MT_MORSN [REMOTE_RX 1 T7038 GCP 8000 SITE CONTROLLER Row 33
MT_MORSN [REMOTE_RX 2 CA01536AA ADD: GPB 8000 REFERENCE Row 33
DISTRIBUTION MODULE
MT_MORSN |REMOTE_RX 2 CA01537AC ADD: RDM SW FOR RX ONLY Row 33
MT_MORSN |REMOTE_RX 1 X153AW ADD: RACK MOUNT HARDWARE Row 33
MT_MORSN |REMOTE_RX 1 T7038 GCP 8000 SITE CONTROLLER Row 33
MT_MORSN [REMOTE_RX 2 CA00884AB ADD : XHUB STANDALONE Row 33
MT_MORSN [REMOTE_RX 1 X153AW ADD: RACK MOUNT HARDWARE Row 33
MT_MORSN |REMOTE_RX 1 T7038 GCP 8000 SITE CONTROLLER Row 33
MT_MORSN |REMOTE_RX 2 CA00884AB ADD : XHUB STANDALONE Row 33
MT_MORSN |REMOTE_RX 1 X153AW ADD: RACK MOUNT HARDWARE Row 33
MT_MORSN |REMOTE_RX 1 T7540 GPW 8000 RECEIVER Row 33
MT_MORSN |REMOTE_RX 1 X302AR ADD: QTY 2 GPW 8000 RECEIVER Row 33
MT_MORSN |REMOTE_RX 2 CAO00855AB ADD: 700/800 MHZ Row 33
MT_MORSN |[REMOTE_RX 2 CA01193AB ADD: IP BASED MULTISITE Row 33
(SIMULCAST/VOTING) RCVR SW
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MT_MORSN [REMOTE_RX 1 [CA01842AB ADD : P25 TDMA RCVR SOFTWARE Row 33
MT_MORSN [REMOTE_RX 1 [CA01902AB ADD:DYNAMIC CHNL ASSIGNMENT RCVR Row 33
SW
MT_MORSN |REMOTE_RX 1 | X153AW ADD: RACK MOUNT HARDWARE Row 33
MT_MORSN |REMOTE_RX 1 |T7540 GPW 8000 RECEIVER Row 33
MT_MORSN [REMOTE_RX 1 [X302AR ADD: QTY 2 GPW 8000 RECEIVER Row 33
MT_MORSN [REMOTE_RX 2 | CA00855AB ADD: 700/800 MHZ Row 33
MT_MORSN |REMOTE_RX 2 |CA01193AB ADD: IP BASED MULTISITE Row 33
(SIMULCAST/VOTING) RCVR SW
MT_MORSN |REMOTE_RX 2 |CA01842AB ADD : P25 TDMA RCVR SOFTWARE Row 33
MT_MORSN [REMOTE_RX 2 | CA01902AB ADD:DYNAMIC CHNL ASSIGNMENT RCVR Row 33
SW
MT_MORSN |REMOTE_RX 1 |X153AW ADD: RACK MOUNT HARDWARE Row 33
MT_MORSN |REMOTE_RX 1 |T7540 GPW 8000 RECEIVER Row 33
MT_MORSN |REMOTE_RX 1 |X302AR ADD: QTY 2 GPW 8000 RECEIVER Row 33
MT_MORSN |REMOTE_RX 2 |CAD0855AB ADD: 700/800 MHZ Row 33
MT_MORSN [REMOTE_RX 2 | CA01193AB ADD: IP BASED MULTISITE Row 33
(SIMULCAST/VOTING) RCVR SW
MT_MORSN |REMOTE_RX 2 |CA01842AB ADD : P25 TDMA RCVR SOFTWARE Row 33
MT_MORSN |REMOTE_RX 2 |CA01902AB éDD:DYNAMIC CHNL ASSIGNMENT RCVR Row 33
W
MT_MORSN |REMOTE_RX 1 |X153AW ADD: RACK MOUNT HARDWARE Row 33
MT_MORSN |REMOTE_RX 1 |T7540 GPW 8000 RECEIVER Row 33
MT_MORSN |REMOTE_RX 1 |X302AR ADD: QTY 2 GPW 8000 RECEIVER Row 33
MT_MORSN |REMOTE_RX 2 |CAD0855AB ADD: 700/800 MHZ Row 33
MT_MORSN |REMOTE_RX 2 |CA01193AB ADD: IP BASED MULTISITE Row 33
(SIMULCAST/VOTING) RCVR SW
MT_MORSN |REMOTE_RX 2 |CAD1842AB ADD : P25 TDMA RCVR SOFTWARE Row 33
MT_MORSN |REMOTE_RX 2 |CAD01902AB ADD:DYNAMIC CHNL ASSIGNMENT RCVR Row 33
SW
MT_MORSN [REMOTE_RX 1 [X153AW ADD: RACK MOUNT HARDWARE Row 33
MT_MORSN |REMOTE_RX 1 |T7540 GPW 8000 RECEIVER Row 33
MT_MORSN |REMOTE_RX 1 |X302AR ADD: QTY 2 GPW 8000 RECEIVER Row 33
MT_MORSN |REMOTE_RX 2 |CAD0855AB ADD: 700/800 MHZ Row 33
MT_MORSN |REMOTE_RX 2 |CA01193AB ADD: IP BASED MULTISITE Row 33
(SIMULCAST/VOTING) RCVR SW
MT_MORSN |REMOTE_RX 2 |CAD1842AB ADD : P25 TDMA RCVR SOFTWARE Row 33
MT_MORSN |REMOTE_RX 2 |CAD1902AB ADD:DYNAMIC CHNL ASSIGNMENT RCVR Row 33
SW
MT_MORSN |REMOTE_RX 1 |X153AW ADD: RACK MOUNT HARDWARE Row 33
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MT_MORSN [REMOTE_RX 1 [T7540 GPW 8000 RECEIVER Row 33
MT_MORSN [REMOTE_RX 1 [X302AR ADD: QTY 2 GPW 8000 RECEIVER Row 33
MT_MORSN |REMOTE_RX 2 |CAD0855AB ADD: 700/800 MHZ Row 33
MT_MORSN |REMOTE_RX 2 |CA01193AB ADD: IP BASED MULTISITE Row 33
(SIMULCAST/VOTING) RCVR SW
MT_MORSN [REMOTE_RX 2 | CA01842AB ADD : P25 TDMA RCVR SOFTWARE Row 33
MT_MORSN [REMOTE_RX 2 | CA01902AB ADD:DYNAMIC CHNL ASSIGNMENT RCVR Row 33
SW
MT_MORSN |REMOTE_RX 1 |X153AW ADD: RACK MOUNT HARDWARE Row 33
MT_MORSN |REMOTE_RX 1 |T7540 GPW 8000 RECEIVER Row 33
MT_MORSN [REMOTE_RX 1 [X302AR ADD: QTY 2 GPW 8000 RECEIVER Row 33
MT_MORSN [REMOTE_RX 2 | CA00855AB ADD: 700/800 MHZ Row 33
MT_MORSN |REMOTE_RX 2 |CA01193AB ADD: IP BASED MULTISITE Row 33
(SIMULCAST/VOTING) RCVR SW
MT_MORSN |REMOTE_RX 2 |CA01842AB ADD : P25 TDMA RCVR SOFTWARE Row 33
MT_MORSN |REMOTE_RX 2 |CA01902AB é\%D:DYNAMIC CHNL ASSIGNMENT RCVR Row 33
MT_MORSN |REMOTE_RX 1 |X153AW ADD: RACK MOUNT HARDWARE Row 33
MT_MORSN |REMOTE_RX 1 |T7540 GPW 8000 RECEIVER Row 33
MT_MORSN |REMOTE_RX 1 |X302AR ADD: QTY 2 GPW 8000 RECEIVER Row 33
MT_MORSN |REMOTE_RX 2 |CAD0855AB ADD: 700/800 MHZ Row 33
MT_MORSN [REMOTE_RX 2 | CA01193AB ADD: IP BASED MULTISITE Row 33
(SIMULCAST/VOTING) RCVR SW
MT_MORSN |REMOTE_RX 2 |CA01842AB ADD : P25 TDMA RCVR SOFTWARE Row 33
MT_MORSN |REMOTE_RX 2 |CA01902AB éDD:DYNAMIC CHNL ASSIGNMENT RCVR Row 33
W
MT_MORSN |REMOTE_RX 1 | X153AW ADD: RACK MOUNT HARDWARE Row 33
MT_MORSN |REMOTE_RX 1 |T7540 GPW 8000 RECEIVER Row 33
MT_MORSN |REMOTE_RX 1 |X301AR ADD: QTY 1 GPW 8000 RECEIVER Row 33
MT_MORSN |REMOTE_RX 1 | CAD0855AB ADD: 700/800 MHZ Row 33
MT_MORSN |REMOTE_RX 1 | CA01193AB ADD: IP BASED MULTISITE Row 33
(SIMULCAST/VOTING) RCVR SW
MT_MORSN |REMOTE_RX 1 | CA01842AB ADD : P25 TDMA RCVR SOFTWARE Row 33
MT_MORSN |REMOTE_RX 1 | CA01902AB ADD:DYNAMIC CHNL ASSIGNMENT RCVR Row 33
SW
MT_MORSN [REMOTE_RX 1 [X153AW ADD: RACK MOUNT HARDWARE Row 33
MT_MORSN |REMOTE_RX 1 DS7583K04 EXPANSION KIT, 16-32 PORT,792-902MHZ, X Row 33
DUAL
MT_MORSN |REMOTE_RX 2 PMUG1017A GNSS REMOTE RECEIVER ASSY Row 33
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MT_MORSN [REMOTE_RX 2 DSP04268 ALUMINUM 6061-T6. PIPE 1 INCH SCHED X Row 33
40

MT_MORSN |REMOTE_RX 2 DSIX2L1M1DC48I |SPD, HPD GPS DATA LINE, 48VDC, HARD X Row 33

G WIRE WITH ISOLATED GROUNDING

MT_MORSN |REMOTE_RX 2 DS30C87465C0O1 |125FT OUTDOOR UV PROTECTED CABLE X Row 33
6 PR, 22AWG DB15 CABLE

MT_MORSN |REMOTE_RX 15 [DS502651 3 AMP CIRCUIT BREAKER X Row 33

MT_MORSN |REMOTE_RX 1 |THN1012 RACK 7' OPEN Row 33

MT_MORSN [REMOTE_RX 1 [T8343 GSERIES SOFTWARE LICENSING Row 33

MT_MORSN [REMOTE_RX 2 UAO0409AA ADD: GSERIES RDM Row 33

MT_MORSN |REMOTE_RX 17 |UAO0411AA ADD: GSERIES RX-P25 TRNK MS IP Row 33

DENVER OTAR 1 |T7688 KEY MANAGEMENT FACILITY Row 51

DENVER OTAR 1 | ZAO0860AA ADD: KMF SERVER AND CLIENT Row 51
SOFTWARE

DENVER OTAR 1 [ZAO0861AA ADD: MORE THAN 1000 RADIO USERS Row 51

DENVER OTAR 1 | ZAD0975AA 64 AGENCY PARTITIONING Row 51

DENVER OTAR 1 |TT3125 KMF DL380 G9 SERVER WITH WINDOWS X Row 51
SERVER 2008

DENVER OTAR 1 [SQMO01SUM0222 |KMF CRYPTR Row 51

DENVER OTAR 1 [CA00147AG ADD: BASIC SOFTWARE OPTION Row 51

DENVER OTAR 1 | CA00182AV ADD: AES 256 ENCRYPTION KIT Row 51

DENVER OTAR 1 CA02066AA AC Line Cord, North America Row 51

DENVER OTAR 1 | TKN9285 RACK MOUNT KIT FOR CRYPTR Il Row 51

DENVER OTAR 1 |TT3106 Z440 WORKSTATION WINDOWS 10 10T X Row 51
ENT (NON RETURNABLE)

DENVER OTAR 1 DSTG191 TECH GLOBAL EVOLUTION SERIES X Row 51
19INCH NON TOUCH

DENVER SPARES 1 DLN7009 FRE: DL380 G9 900GB DISK WD2 Row 12

DENVER SPARES 1 DLN6972 FRU: DL380 G9 POWER SUPPLY Row 12

DENVER SPARES 1 DLN6970 FRU: DL380 G9 HARD DRIVE Row 12

DENVER SPARES 1 DLN6973 FRU: DL380 G9 FAN Row 12

DENVER SPARES 1 DLN6971 FRU: DL380 G9 DVD DRIVE Row 12

DENVER SPARES 1 DLN6880 DAS - CHASSIS ONLY Row 12

DENVER SPARES 1 DLN6878 DAS - 600 GB SAS HARD DRIVE Row 12

DENVER SPARES 1 DLN6978 FRU: DOTHILL 4524 RAID I/0 Row 12
CONTROLLER MODULE

DENVER SPARES 1 DLN7006 FRU:HP DL380/DL360 G9 SERVER'S Row 12
SMART STORAGE BATTERY

DENVER SPARES 1 DLN6867 DAS POWER SUPPLY Row 12
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DENVER SPARES 1 [CKN6975 CABLE, DATA,CABLE, MINI-SAS HD TO Row 12
MINI-SAS HD CABLE, AWG30, LENGTH 1M"
DENVER SPARES 1 | SQMO1SUMO0205 |GGM 8000 GATEWAY Row 12
DENVER SPARES 1 | CA01616AA ADD: AC POWER Row 12
DENVER SPARES 1 | CLN1856 2620-24 ETHERNET SWITCH Row 12
DENVER SPARES 1 [CLN1858 3800-48 ETHERNET SWITCH Row 12
DENVER SPARES 1 DLN6940 460W POWER SUPPLY FOR DL380P Row 12
DENVER SPARES 1 DLN6967 FRU: 500 GB SATA DRIVE Row 12
DENVER SPARES 1 |T8126 FORTINET FIREWALL APPLIANCE Row 12
DENVER SPARES 1 DLN6742 460 WATT POWER SUPPLY Row 12
DENVER SPARES 1 DSTRAK91061 FOUR PORT DDM X Row 12
DENVER SPARES 1 | CLN1859 2620-48 ETHERNET SWITCH Row 12
DENVER SPARES 1 DLN6966 FRU: GCP 8000/GCM 8000/GPB 8000 Row 12
DENVER SPARES 1 DLN6781 FRU: POWER SUPPLY Row 12
DENVER SPARES 1 DLN6898 FRU: FAN MODULE Row 12
DENVER SPARES 1 DLN6885 FRU: XCVR 7/800 MHZ V2 Row 12
DENVER SPARES 1 DLN6895 FRU: PA 7/800 MHz Row 12
DENVER SPARES 1 DLN6677 FRU: G-SERIES XHUB Row 12
DENVER SPARES 1 | SQMO1SUMO0205 |GGM 8000 GATEWAY Row 12
DENVER SPARES 1 | CA01619AA ADD: DC POWER Row 12
DENVER SPARES 2 |TT3225 Z2 MINI WORKSTATION 258G 8G NON RET Row 12
DENVER SPARES 2 DSUSB31000S STARTECH USB 3.0 TO GIGABIT Row 12
ETHERNET ADAPTER
DENVER SPARES 2 DSST7300U3M STARTECH 7 PORT USB 3.0 HUB X Row 12
DENVER SPARES 2 B1941 USB AUDIO INTERFACE MODULE Row 12
DENVER SPARES 2 |CDN6673 CREATIVE LABS INSPIRE A60 X Row 12
DENVER SPARES 2 B1914 MCC SERIES DESKTOP GOOSENECK Row 12
MICROPHONE
DENVER SPARES 2 B1913 MCC SERIES HEADSET JACK Row 12
DENVER SPARES 1 |TT3106 Z440 WORKSTATION WINDOWS 10 10T X Row 12
ENT (NON RETURNABLE)
DENVER SPARES 1 B1934 MCC 7500 VOICE PROCESSOR MODULE Row 12
FRU
DENVER SPARES 1 | CAO0147AF ADD: MCC 7500 SECURE OPERATION Row 12
DENVER SPARES 1 [CA00182AB ADD: AES ALGORITHM Row 12
DENVER SPARES 1 DDN2022 SPARE PARTS KIT - 5000 SERIES MAX- X Row 12
PRO QUADCORE FOR VOIP AND TLR
DENVER SPARES 1 D(SQMWMPRSPAR MW MPR SPARES Row 12
E
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DENVER SPARES 1 DQMWRTRSSPA | MW RTR SPARES Row 12
RES_R5
DENVER SPARES 1 DSSC476HF1LDF | COLLINEAR OMNI ANTENNA, 6 DBD, LOW X Row 38
E5749 PIM, HD, 746-869 MHZ, PIP RATED
DENVER SPARES 1 DSSC412HF2LDF | COLLINEAR OMNI, 11.5DBD HD NULL FILL, X Row 38
E5765 PIP RATED LOW PIM 746-869 MHZ
DENVER SPARES 1 DQBMR8AB1DT6 |10.3 DB 220 DEG SEC 806-869 MHZ X Row 38
ANTENNA WITH 6 DEG. DOWNTILT
DENVER SPARES 1 DSTSXDFMBF RF SPD, 698-2700MHZ DC BLOCK HIGH X Row 38
PWR, DIN FEM/MALE BI-DIR W/ BRACKET
DENVER SPARES 1 DS1090501WA RF SPD, 700-1000MHZ BROADBAND 15 X Row 38
VDC PASS NM ANT, NF EQUIP PIP, ASIG
DENVER SPARES 1 DS43783101T TTA, 796-824MHZ, SINGLE / DUAL X Row 38
NETWORK, TEST PORT
DENVER SPARES 1 DS43783101C48 | CONTROL MONITORING UNIT, 796- X Row 38
824MHZ,DUAL
DIVERSITY,ETHERNET,48VDC
DENVER SPARES 1 DS43783101M48 | MULTICOUPLER UNIT, 796-824MHZ,DUAL X Row 38
DIVERSITY,ETHERNET,48VDC
DENVER SPARES 1 DLN6634 FRU: 700/800 MHZ SITE LNA Row 38
DENVER SPARES 1 DLN1306 FRU: 700/800 MHZ CABINET RMC MODULE Row 38
DENVER SPARES 1 DSPCDO013V6 6 CHANNEL COMBINER KIT, STANDARD X Row 38
ISOLATION, 851-870 MHZ
DENVER SPARES 1 DSSP74964440DF | ANT LINE COUPLER 740-960MHZ 40DB 4- X Row 38
F1RU PORTS SUIT APM748 AND APM8796
JOSEPHINE |RM 1 DSSUBSERVER4 | RACK MOUNT WINDOWS SERVER Row 53
JOSEPHINE |RM 1 DSSUBSERVER1 | RACK MOUNT WINDOWS SERVER Row 53
JOSEPHINE |RM 1 DSF1DC108H BELKIN 19" WIDESCREEN LCD RACK Row 53
CONSOLE (ONLY USB CABLE
COMPATIBILITY)
JOSEPHINE |RM 2 DSF1D940106 BELKIN OMNIVIEW ENTERPRISE SERIES - X Row 53
USB KVM CABLE
JOSEPHINE |RM 1 |T7914 RADIO MANAGEMENT ONLINE Row 53
JOSEPHINE |RM 4000 |UAO0049AA ADD: RADIO MANAGEMENT LICENSES Row 53
ONLINE
DENVER FLASH 2 |T7907 9600 OR 3600 SINGLE SYSTEM DIGITAL Row 40
TRUNKING
DENVER FLASH 2 QAD0580AE ENH: TDMA OPERATION Row 40
DENVER FLASH 2 |T7553 DIGITAL SMARTZONE Row 40
DENVER FLASH 2 QA00580AB ENH: TDMA OPERATION Row 40
JOSEPHINE |MASTER 1 SQMO1SUMO0273 | MASTER SITE CONFIGURATION Row 49
JOSEPHINE |MASTER 1 CA02629AC ADD: EXPAND 7.17 M CORE Row 49
JOSEPHINE |MASTER 2 UA00147AA ADD: PROVISIONING MANAGER Row 49
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JOSEPHINE | MASTER 1 UAO0146AA ADD: UNIFIED EVENT MANAGER (UEM) Row 49
JOSEPHINE | MASTER 1 UAO0149AA ADD: RADIO CONTROL MANAGER Row 49
JOSEPHINE | MASTER 1 SQMO01SUMO0273 | MASTER SITE CONFIGURATION Row 48
JOSEPHINE [MASTER 1 CA02629AC ADD: EXPAND 7.17 M CORE Row 48
JOSEPHINE [MASTER 2 UAOO156AA A)DD: MCC7500 CONSOLE LICENSES (QTY Row 48
5
JOSEPHINE [OP_POSIT 10 |B1948 MCC 7500E DISPATCH POSITION Row 48
LICENSES
JOSEPHINE [OP_POSIT 10 | UAOOB53AA ADD: BASIC CONSOLE OPERATION Row 48
JOSEPHINE [OP_POSIT 10 | UAOOB54AA ADD: ASTRO 25 TRUNKING OPERATION Row 48
JOSEPHINE [OP_POSIT 10 | UAOOB58AA ADD: SECURE OPERATION Row 48
JOSEPHINE |OP_POSIT 10  [UAD0659AA ADD: ADP/AES/DES-OFB ENCRYPTION Row 48
JOSEPHINE |OP_POSIT 10  [UAD0251AA ADD: 45 CHANNEL SW LICENSE Row 48
JOSEPHINE |OP_POSIT 10  [UADO0661AA ADD: ENHANCED IRR Row 48
JOSEPHINE |OP_POSIT 10 [TT3225 Z2 MINI WORKSTATION 258G 8G NON RET X Row 48
JOSEPHINE [OP_POSIT 10 |DSY7B61AA HP Z2 MINI ARM WALL VESA MOUNT X Row 48
JOSEPHINE |[OP_POSIT 10 [DSUSB31000S  |STARTECH USB 3.0 TO GIGABIT X Row 48
ETHERNET ADAPTER
JOSEPHINE [OP_POSIT 10 | T7885 MCAFEE WINDOWS AV CLIENT Row 48
JOSEPHINE [OP_POSIT 10 | T7449 WINDOWS SUPPLEMENTAL TRANS Row 48
CONFIG
JOSEPHINE [OP_POSIT 10 | DSST7300U3M STARTECH 7 PORT USB 3.0 HUB X Row 48
JOSEPHINE |OP_POSIT 10 [B1941 USB AUDIO INTERFACE MODULE Row 48
JOSEPHINE |OP_POSIT 10 [CDNG6673 CREATIVE LABS INSPIRE A60 X Row 48
JOSEPHINE |OP_POSIT 10 [B1914 MCC SERIES DESKTOP GOOSENECK Row 48
MICROPHONE
JOSEPHINE [OP_POSIT 20 |B1913 MCC SERIES HEADSET JACK Row 48
JOSEPHINE [OP_POSIT 10 |RMN5077B SUPRAPLUS SINGLE MUFF HEADSET Row 48
JOSEPHINE [OP_POSIT 10 | RLN6098 HDST MODULE BASE W/PTT, 15' CBL Row 48
JOSEPHINE [OP_POSIT 10 | DSTWING328A PROVIDES ONE DUAL PEDAL X Row 48
FOOTSWITCH FOR USE WITH MOTOROLA
MCC 7500 DISP
JOSEPHINE |OP_POSIT 10 [DSSHI29274809 [ GENOVATION CP24 Row 48
JOSEPHINE [BU_CS 10 |M25URS9PWLN [APX6500 7/800 MHZ MID POWER MOBILE Row 48
JOSEPHINE [BU_CS 10 | G806 ADD: ASTRO DIGITAL CAI OPERATION Row 48
JOSEPHINE [BU_CS 10 |G51 ENH: SMARTZONE OPERATION APX6500 Row 48
JOSEPHINE [BU_CS 10 |G361 ADD: P25 TRUNKING SOFTWARE Row 48
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JOSEPHINE |BU_CS 10 | GA00580 ADD: TDMA OPERATION Row 48
JOSEPHINE [BU_CS 10 | QA01648 ADD: ADVANCED SYSTEM KEY - Row 48
HARDWARE KEY
JOSEPHINE [BU_CS 10 |G442 ADD: 05 CONTROL HEAD Row 48
JOSEPHINE [BU_CS 10 |Gas4 ADD: APX CONTROL HEAD SOFTWARE Row 48
JOSEPHINE [BU_CS 10 |G67 ADD: REMOTE MOUNT 02 WWM Row 48
JOSEPHINE [BU_CS 10 |G89 ADD: NO RF ANTENNA NEEDED Row 48
JOSEPHINE [BU_CS 10 |GY0 ADD: NO MICROPHONE NEEDED Row 48
JOSEPHINE [BU_CS 10 |B18 ADD: AUXILARY SPKR 7.5 WATT Row 48
JOSEPHINE [BU_CS 10 |G582 ADD: REMOTE MOUNT CABLE 131 FT Row 48
JOSEPHINE [BU_CS 10 | GA00235 ADD: NO GPS ANTENNA NEEDED Row 48
JOSEPHINE [BU_CS 10 |G24 INT: 3 YEAR SERVICE FROM THE START Row 48
LITE
JOSEPHINE [BU_CS 10 |G843 ADD: AES ENCRYPTION APX Row 48
JOSEPHINE [BU_CS 10 |G298 ENH: ASTRO 25 OTAR W/ MULTIKEY Row 48
JOSEPHINE [BU_CS 10 |RMN5070A AS. SPECTRA & XTL5000 DESKTOP MIC Row 48
JOSEPHINE [BU_CS 10 |HPN4007D POWER SUPPLY 14V 15A UNI 117/240 VAC Row 48
JOSEPHINE [BU_CS 1 |DSCS74861605S |HYBRID CONTROL STATION COMBINER, X Row 48
N 746-869 MHZ 16 CH.
DENVER SUB MAINT 1 |66009256001 BIT, SPANNER, VOL POT OUTER Row 47
DENVER SUB MAINT 1 |66009258001 BIT, SPANNER ANTENNA Row 47
DENVER SUB MAINT 1 |66009255001 GRILLE ELIMINATOR Row 47
DENVER SUB MAINT 1 |66009259001 VACUUM RADIO TEST ADAPTOR Row 47
DENVER SUB MAINT 1 |NTN4265A PRESSURE PUMP TEST Row 47
DENVER SUB MAINT 1 0180706323 CHASSIS ELIMINATOR (MID POWER) Row 47
DENVER SUB MAINT 1 0180706324 CHASSIS ELIMINATOR (HIGH POWER) Row 47
DENVER SUB MAINT 1 |0180320B16 MAG SCRDVR SET Row 47
DENVER SUB MAINT 1 |3085651A01 CBL RF MIMI-UHF TO N/TYP MALE Row 47
DENVER SUB MAINT 1 |6686119B01 DISMANTLING TOOL Row 47
DENVER SUB MAINT 1 |6680163F01 TOOL INSERTION & EXTRACTION Row 47
DENVER SUB MAINT 1 |RSX4043A SCRDVR Row 47
DENVER SUB MAINT 1 |NLN9839 VACUUM PUMP KIT Row 47
DENVER SUB MAINT 1 |180386A82 ANTI-STATIC GROUNDING KIT Row 47
DENVER WAVE 1 |TT3142 NEW WAVE SYSTEM Row 44
DENVER WAVE 1 |TT06266AA SOFTWARE,WAVE SERVER LICIENSING Row 44
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DENVER WAVE 25 TT06183AA WAVE COMMUNICATION CHANNEL-WITH Row 44
RADIO SYSTEM INTEGRATION
DENVER WAVE 1 TT06189AA WAVE DESKTOP COMMUNICATOR- Row 44
INCLUDES PLUG-IN-PANEL
DENVER WAVE 291 [TT06207AA WAVE MOBILE COMMUNICATOR ANDROID Row 44
& 10S
DENVER WAVE 1 TT06244AA SOFTWARE,WAVE RADIO GATEWAY Row 44
SOFTWAR
DENVER WAVE 1 SQMO1SUMO0292 |CRYPTR Row 44
DENVER WAVE 1 CA02066AA AC Line Cord, North America Row 44
DENVER WAVE 1 CA02933AA ADD: ASTRO AES 256, DES-OFB, ADP Row 44
ENCRYPTION KIT
DENVER WAVE 1 CA02954AA ADD: SECURE OPERATION Row 44
DENVER WAVE 1 CA02934AA ADD: OTEK Row 44
DENVER WAVE 1 DLN6988 FRU ASTRO AES,DES-OFB,ADP WAVE Row 44
5000 CRYPTR
DENVER WAVE 1 CVN7053 ASTRO 25 TO WAVE INTERFACE Row 44
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SECTION 2.2

DISPATCH AND LOGGING
SUBSYSTEM

221 MCC 7500E DISPATCH CONSOLE SYSTEM

Motorola’s proposed dispatch console solution for CCD consists of 59 MCC 7500E dispatch console
operator positions across six dispatch locations. The MCC-series console offers IP-based seamless
connectivity between CCD’s dispatch operators and field personnel, as well as interoperability with
outside trunked and conventional systems. The MCC 7500E meets the latest applicable standards of
the FCC, EIA, NEC, IEEE, APCO Project 16B, and APCO Project 25.

2.2.1.1 Dispatch Console Sites

CCD has specified six locations for which dispatch operations shall be supported. At each of these
locations, Motorola’s MCC 7500E Dispatch Console system will be deployed to provide the required
dispatch operations. This section provides detailed information on the proposed system pertinent to
the console requirements prescribed by CCD for each dispatch location.

The following table provides a list of the proposed dispatch centers and the associated number of
proposed console positions.

Table 2-1: Proposed Dispatch Centers

Dispatch Center Name MCC 7500E Wirelined Consoles

CCD Primary Dispatch 26
950 Josephine Dispatch 26
Denver Criminal Court 1

Sheriff’'s Department Detention Center

Denver Right of Way Services
EEB
Total 59

Each proposed dispatch center includes dual site links to the ASTRO 25 master network site to
maintain a high level of redundancy. In the event of primary wire-lined link failure, the secondary
wire-lined link will seamlessly take over backhaul control with no impact to dispatch operations.

The following sections detail the dispatch equipment configuration at each of the six sites.

2.2.1.1.1 CCD Primary Dispatch

CCD will be implementing a new 9-1-1 main dispatch center at 12025 E 45» Ave. CCD has
requested a total of 26 positions to be located at this location.

Equipment List
The following equipment is included for the dispatch location:
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Two HP 2620- 48 port dispatch LAN Switches.

Two GGM 8000 Site Gateways.

Two 7° Cabinets.

Four Type 3 AC EDGE Devices with breakers.

Two Ethernet Surge Protectors.

26 MCC 7500E Console Positions each of which includes:

— One Motorola-certified workstation hosting the MCC 7500E Graphical User Interface.
— One 24” Diagonal LCD Touch Screen Monitor.

— Two Desktop Speakers (three speakers included at ten positions).

— Two Headset Jacks.

— One Gooseneck Microphone.

— One Dual Pedal Footswitch.

— One Instant Recall Recorder.

— One RMP615A Surge Suppressor.

— One Genovation CP24 Keypad.

— One Desktop PTT Button.

— One Mouse and Keyboard.

26 APX6500 Mobile Radios with radio mounted in equipment room and control head at the
operator position (distance between radio and control head not to exceed 3007)

2.2.1.1.2 950 Josephine Dispatch

CCD currently operates their primary dispatch operations from their current main 9-1-1 dispatch
center at 950 Josephine. When CCD’s new 9-1-1 dispatch center opens, the 950 Josephine Dispatch
center will serve as the backup dispatch center. Motorola has proposed the replacement of the
existing consoles with a total of 26 new MCC 7500E consoles.

Equipment List

The following equipment is included for the dispatch location:

Two HP 2620- 48 port dispatch LAN Switches.

Two GGM 8000 Site Gateways.

One 7’ Cabinet.

Two Type 3 AC EDGE Devices with breakers.

Two Ethernet Surge Protectors.

26 MCC 7500E Console Positions each of which includes:

— One Motorola-certified workstation hosting the MCC 7500E Graphical User Interface.
— One 24” Diagonal LCD Touch Screen Monitor.

— Two Desktop Speakers (three speakers included at eight positions).

— Two Headset Jacks.

— One Gooseneck Microphone.

— One Dual Pedal Footswitch.

— One Instant Recall Recorder.

— One RMPG615A Surge Suppressor.

— One Genovation CP24 Keypad.

— One Desktop PTT Button.

— One Mouse and Keyboard.

26 APX6500 Mobile Radios with radio mounted in equipment room and control head at the
operator position (distance between radio and control head not to exceed 3007)

One GCP8000 Conventional Site Controller
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e One 8 port HD-ECCGW

2.2.1.1.3 Denver Criminal Courts

CCD has requested a single console position for use at the Denver Criminal Courts building.
Motorola has included one MCC7500E console for this location.

Equipment List
The following equipment is included for the dispatch location:

Two HP 2620- 24 port dispatch LAN Switches.

Two GGM 8000 Site Gateways.

One 7’ Cabinet.

One Type 3 AC EDGE Device with breakers.

Two Ethernet Surge Protectors.

One MCC 7500E Console Position including the following:

— One Motorola-certified workstation hosting the MCC 7500E Graphical User Interface.
— One 24” Diagonal LCD Touch Screen Monitor.

— Two Desktop Speakers.

— Two Headset Jacks.

— One Gooseneck Microphone.

— One Dual Pedal Footswitch.

— One Instant Recall Recorder.

— One RMPG615A Surge Suppressor.

— One Genovation CP24 Keypad.

— One Desktop PTT Button.

— One Mouse and Keyboard

e One APX6500 Mobile Radio with radio mounted in equipment room and control head at the
operator position (distance between radio and control head not to exceed 3007)

2.2.1.1.4 Sheriff's Department Detention Center

CCD has requested a two console positions for use at the Sheriff’s Department Detention Center.
Motorola has included two MCC7500E consoles for this location.

Equipment List
The following equipment is included for the dispatch location:

Two HP 2620- 24 port dispatch LAN Switches.

Two GGM 8000 Site Gateways.

One 7’ Cabinet.

One Type 3 AC EDGE Device with breakers.

Two Ethernet Surge Protectors.

Two MCC 7500E Console Positions each of which includes:
— One Motorola-certified workstation hosting the MCC 7500E Graphical User Interface.
— One 24” Diagonal LCD Touch Screen Monitor.

— Two Desktop Speakers.

— Two Headset Jacks.

— One Gooseneck Microphone.

— One Dual Pedal Footswitch.
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— One Instant Recall Recorder.
— One RMPG615A Surge Suppressor.
— One Genovation CP24 Keypad.
— One Desktop PTT Button.
— One Mouse and Keyboard
e Two APX6500 Mobile Radios with radio mounted in equipment room and control head at the
operator position (distance between radio and control head not to exceed 3007)

2.2.1.1.5 Denver Right of Way Services

CCD has requested a three console positions for use at the Denver Right of Way Services in the
Wellington E. Webb Municipal Office Building. Motorola has included three MCC7500E consoles
for this location.

Equipment List
The following equipment is included for the dispatch location:

Two HP 2620- 24 port dispatch LAN Switches.

Two GGM 8000 Site Gateways.

One 7’ Cabinet.

One Type 3 AC EDGE Device with breakers.

Two Ethernet Surge Protectors.

Three MCC 7500E Console Positions each of which includes:

— One Motorola-certified workstation hosting the MCC 7500E Graphical User Interface.
— One 24” Diagonal LCD Touch Screen Monitor.

— Two Desktop Speakers.

— Two Headset Jacks.

— One Gooseneck Microphone.

— One Dual Pedal Footswitch.

— One Instant Recall Recorder.

— One RMP615A Surge Suppressor.

— One Genovation CP24 Keypad.

— One Desktop PTT Button.

— One Mouse and Keyboard

o Three APX6500 Mobile Radios with radio mounted in equipment room and control head at the
operator position (distance between radio and control head not to exceed 3007)

2.2.1.1.6 Denver EEB

CCD has requested a single console position for use at the Denver EEB. Motorola has included one
MCC7500E console for this location.

Equipment List

The following equipment is included for the dispatch location:

e Two HP 2620- 24 port dispatch LAN Switches.

e Two GGM 8000 Site Gateways.

e One MCC 7500E Console Positions including the following:
— One Motorola-certified workstation hosting the MCC 7500E Graphical User Interface.
— One 24” Diagonal LCD Touch Screen Monitor.

City and County of Denver June 1, 2017
P25 Public Safety Radio System Replacement Project

@ Motorola Solutions Dispatch and Logging Subsystem 2-4



— Two Desktop Speakers.

— Two Headset Jacks.

— One Gooseneck Microphone.

— One Dual Pedal Footswitch.

— One Instant Recall Recorder.

— One RMPG615A Surge Suppressor.
— One Genovation CP24 Keypad.

— One Desktop PTT Button.

— One Mouse and Keyboard

2.2.1.2 MCC 7500E Console Platform

The MCC 7500E IP Dispatch Console is seamlessly integrated into the ASTRO 25 IP Network. The
console connects directly to the Master Site via an IP backbone. This modular IP approach eliminates
the need for space-consuming backroom electronics. All dispatch activity is performed over IP. The
physical space needed to accommodate the MCC 7500E console position is no more than required for
a HP Z2 Mini personal computer. Both trunked talkgroups and conventional radio channels can be
accessed and controlled from one MCC 7500E IP Dispatch Console over the same network, thus
reducing overall transport costs. All conventional resources become shared resources within the
ASTRO 25 network, reducing the need for duplicate fixed network equipment.

Inherent integration with the ASTRO 25 network means:

Emergency calls are prioritized to get through no matter how busy the network.

Voice quality is optimized, eliminating the potential for audio degradation.

Quality of service is maintained, regardless of the size of the system.

IP network redundancy ensures call traffic delivery.

Rapid call setup times that remain constant, regardless of the size of the system.

Improved bandwidth efficiencies reduce transport costs.

Flexibility in usage of the operator configuration—any operator can do their job from any position

in the network.

e True end-to-end encryption from the radio user to the console operator position, enhancing
operational security.

¢ Inherent access to all system resources within the network by eliminating equipment and

coverage constraints, providing dispatch priority to reach any user when needed.

2.2.1.2.1 Plan View of the Dispatch Console

A plan view of the dispatch console system and its relationship to the rest of the proposed solution is
included in the following figure.
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Figure 2-1: Plan View of the Dispatch Console

2.2.1.2.2 A Detailed Drawing of each Control Panel with All Controls Identified

The MCC 7500E’s intuitive graphical user interface (GUI) optimizes user efficiency. The MCC
7500E user interface is an enhanced version of Motorola’s proven dispatch GUI. The graphical icons
and unsurpassed flexibility make the MCC 7500E IP console GUI easy to learn and operate. The
MCC 7500E GUI is highly configurable and customizable by agency or user to meet dynamic needs
and requirements. The MCC 7500E GUI makes the most use of monitor space, maximizing the
number of resources a dispatcher is able to easily view and control. Features include:

e Twenty screen configurations (folders) for added resource capacity, for shift changes, or for
differing dispatch scenarios and/or responsibilities.

o 16 different radio patch configurations per MCC 7500E Console.

e Call history log for up 1000 calls.

e Elite Admin Application—The manner in which resources and audio are presented to the dispatch
console user on the MCC 7500E dispatch console is managed by the Elite Admin application.
The look and feel of the Elite Dispatch GUI, as well as how received audio is routed on the
dispatch console, can be optimized to meet your needs.

The MCC 7500E’s graphical user interface (GUI) optimizes user efficiency. It is designed to display
the maximum number of resources a dispatch operator is able to easily view and control. Each
dispatch center can customize the MCC 7500E’s GUI by agency or by individual user to meet their
dynamic needs and requirements.

The figures below show the MCC 7500E dispatch position GUI control panel where dispatchers do
the large majority of their work. This screen is completely configurable and highly customizable.
Motorola will work with each individual dispatch center to create a control panel that fits their needs.
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Based on operator preference, the MCC 7500E GUI can be customized to show details of trunked and
conventional channels on a per-channel basis. Various controls can be highlighted, such as patch
status, frequency select, coded/clear select, and individual volume control. Per-channel controls can
be fully or partially shown, or hidden to save space on the screen. Busy dispatch operators can
respond to a missed call by simply clicking on an entry in the Activity Log. The number of calls and
call information displayed in the Activity Log is customizable to suit the needs of the user.
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The MCC 7500E provides both a select and un-select speaker configuration. The routing of audio to
the select speaker is user controlled by selecting the channel control module (CCM). Each CCM has
an individual volume control.

2.2.1.2.3 Console Feature Descriptions

The MCC 7500E IP console is designed to provide mission-critical audio between the dispatch
console and users in the field. It is capable of providing communication over trunked talkgroups,
conventional channels, and other console positions, i.e. intercom. Additional information on the MCC
7500E call processing capabilities is included below.

The MCC 7500E dispatch console is optimized for real-time audio, prioritizing emergency calls over
other traffic, minimizing voice queuing, and transmitting calls in 450 milliseconds or less. It uses
error mitigation to maintain call quality even when the system is heavily loaded, reducing
communication errors that force dispatch console operators to repeat their transmissions.

Network Connectivity

IP network equipment is used to route audio and control signals between the dispatch operators and
the P25 trunked system. Redundant switches and gateways will negate a single point of failure within
the common electronics equipment at each dispatch center.

The MCC 7500E console site is remote from the master site and is provided with redundant site
routers to provide path diversity. The console site has two logical connections to the core site, with
each connection using a different core router. Each console site gateway provides an interface that
handles all of the IP Network Management traffic between the MCC 7500E console center and the
master site. The site gateways fragment large IP packets according to industry standards, prioritize
packets, and convert Ethernet data to the desired transport medium.

The site LAN switches provide LAN interfaces for dispatch site equipment and gateway to the master
site. The MCC 7500E console also uses dual network connections on dispatch positions to prevent a
console site LAN switch failure or individual Network Interface Card failure from rendering a
dispatch position unusable.

Standard Radio Transmission and Reception

The MCC 7500E consoles have two speakers, one for selected audio, and the second for unselected
audio. Additional speakers can also be added to the console, allowing dispatch operators to choose a
specific speaker for a set of designated audio sources. This simplifies multitasking between multiple
audio sources, allowing flexibility in the way the audio is presented to the dispatch operator.

Receiving Calls from the Field and Other Dispatch Operators

Dispatch operators have great flexibility as to how to hear calls from field radio users and other
dispatch operators. Each console dispatch operator can define his or her own audio reception profile.
They can select a single audio source, whether conventional or talkgroup, to be heard on a selected
speaker (“Single Select). They can also define groups of radio resources that can all be heard on a
selected speaker (“Multi-Select™).

Initiating Calls to the Field and Other Dispatch Operators

The dispatch operator has several different ways of initiating a call. In most circumstances, a
“General Transmit” is appropriate; the dispatch operator selects a resource on the console and
activates the transmission through a footswitch, headset transmit button, microphone transmit button,
the desktop transmit button or General Transmit API function.
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If the dispatch operator needs to quickly transmit on a resource, they use the “Instant Transmit”
function, which activates the resource regardless of whether it is selected. To prevent accidental
activation of “Instant Transmit,” it can be limited through an “Instant Transmit Safety Switch,” which
must be pressed prior to activation of “Instant Transmit.”

Making Calls to the Field and Other Dispatch Operators

The dispatch operator can transmit audio in different ways, depending on who they need to speak
with and how important that communication is. Most basically, they can make conventional PTT calls
to all users listening to a specific conventional radio resource. They can also speak to all users on a
specific talkgroup (the “Trunking Talkgroup” feature, and they can define groups of talkgroups or
conventional channels to transmit to multiple resources at once.

The MCC 7500E system enables dispatch operators to make calls to individual field radio users or
dispatch operators on a trunking resource (the “Trunking Individual Call” feature). Once this private
call is established on a resource, it can be patched in with another resource at the dispatch operator’s
discretion. When either party on an individual call ends the call, the individual call resource
automatically hangs up (the “Cancel Service — Individual Call” feature).

Controlling Console Audio

The MCC 7500E console offers the operator several different ways of controlling or muting the audio
on their console. The operator can change the audio volume of any specific resource routed to a
selected speaker and, if they desire, can mute and un-mute all non-selected resources on the console
(the “All Mute” feature). The console also has built-in functionality that makes the console operator’s
job easier; it enables the dispatch operator to transmit on a resource while receiving audio from other
resources, and prevents acoustic feedback from nearby consoles by muting parallel operator audio on
all common radio resources.

Controlling Network Audio

Dispatch operators can control the audio on the ASTRO 25 network. Using the console, the operator
can enable or disable radio users in a talkgroup from hearing transmissions of other radio users in that
talkgroup, to compartmentalize traffic, reduce interruptions, and maintain communications between
dispatch and the field. When this function is enabled or disabled, all dispatch consoles with this
resource assigned are updated with the current status of the feature. This feature can be controlled
from any dispatch console.

Standard Call Indications

The MCC 7500E console indicates the availability of any given trunking resource, whether or not it is
being transmitted on at the moment. It will also give an inbound call indication that provides the
console operator with a visual cue of audio activity on a radio resource. This functionality makes it
easy for an operator to see at a glance what the status of a resource is at any moment.

Dispatcher Call Override

Console operator positions have console priority of transmitted audio on assigned channel/group
resources. Console Priority enables dispatchers to gain immediate access to an assigned
channel/group so they can override any subscriber’s audio. A console supervisor also may override a
dispatch operator or subscriber’s audio.

Multi-Select

A Multi-Select allows a dispatcher to merge several talkgroups together on one voice channel to
participate in a single conversation. This can be used for announcements to two or more channels or
talkgroups for general broadcast purposes.
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Using the Multi-Select feature, the console operator can talk and listen to all of the selected
talkgroups grouped; however, the members of the individual talkgroups cannot talk or listen to
members of other talkgroups. Multi-selected talkgroups still only communicate with the console
dispatcher and other members in the same talkgroup. A predefined multi-select configuration can be
saved by the console operator as an All Points Bulletin (APB) for quick broadcast-type transmissions
by the dispatcher.

The maximum number of simultaneous multi-select groups that can be simultaneously constructed is
three. The maximum number of resources in a multi-select call is 20, and up to 60 members total
across all multi-select groups.

Dispatcher Call Override/Console Priority

Console operator positions have console priority of transmitted audio on assigned channel/group
resources. Console Priority enables dispatchers to gain immediate access to an assigned
channel/group so they can override any subscriber’s audio. A console supervisor also may override a
dispatch operator or subscriber’s audio.

Emergency Alarms

The MCC 7500E IP Dispatch Console is capable of monitoring radio subscribers for user initiated
emergency activations. On subscriber radios that are equipped and programmed to transmit an
emergency alarm, the MCC 7500E detects that this emergency has occurred and displays the
emergency on operator positions that are preprogrammed to receive the emergency notification.

Operator positions can be programmed to either receive the emergency or to completely ignore it. In
the event of an emergency condition from a radio user, all programmed consoles will give both an
audible and visual indication of the event. The dispatch operator can then silence the emergency
leaving the visual indication on the screen indicating information on the initiating radio allowing the
call to be handled and dispatched appropriately.

Once an emergency is received all programmed operator positions will give the audible and visual
indication of the event. Any one of these operator positions has the ability to silence the emergency at
only their position or for all operator positions on the system.

In the event of a system that all channels are busy at the RF site that receives the emergency, that
event is automatically given a Priority Level 1. This is the highest priority possible, putting the
emergency call at the top of any busy queue. The emergency call will be given the next available
voice channel at that site bumping all non-emergency calls in the queue.

Remote Monitor

The Remote Monitor feature allows a MCC 7500E dispatcher to put an ASTRO 25 trunked radio in
transmit mode. This allows dispatchers and radio users to hear audio activity occurring at the radio.

When a Remote Monitor command is initiated, the receiving radio is expected to automatically
acknowledge it. The MCC 7500E dispatch position always commands the target radio to key up in the
“silent” mode (i.e., no visual or audible indications that the radio is keyed up).

The dispatcher can select the trunked talkgroup that the target radio should use for its remote monitor
transmission. For example, the dispatcher could command the radio to transmit as follows.

e On atalkgroup only being monitored by the initiating console (a semi-private transmission).

e On atalkgroup which only dispatch positions are monitoring so other radios can’t hear the
transmission.

e On atalkgroup on which both dispatch positions and radios can hear the transmission
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The dispatcher can also command the target radio to use either clear or secure audio for the remote
monitor transmission on secure-capable talkgroups/radios. The Remote Monitor feature can be used
to allow a MCC 7500E dispatcher to hear what is going on at an ASTRO 25 trunked radio to
determine the safety and welfare of a radio user.

In addition, Remote Monitor or Radio Trace can be used to help determine the location of a lost or
stolen radio, by providing an RF signal from the radio. This signal can be used to track the location of
the radio.

Mission Critical Audio and Tones

MCC 7500E IP console is designed to minimize the impact of any momentary glitches in IP audio
packet delivery. It has robust error mitigation methods in place so that call audio is not degraded even
when the system is heavily loaded in a crisis, improving dispatcher accuracy to minimize
communication errors and repeated transmissions. Special protocols are used in the MCC 7500E
software to enhance the quality of Alert Tones and Channel Marker tones used in trunking, which can
be subject to distortion from the Project 25 IMBE Vocoder. This optimizes the quality of tones sent to
the radio users and improves the accuracy of their interpretation and response.

Radio Status/Message

The Radio Status/Message feature allows a radio user using an ASTRO 25 system to relay the user’s
present information to MCC 7500E dispatch positions without taking up air time with a voice
communication. Radio Status/Message is used to provide a means of tracking the status of radio
users. It can help the dispatcher decide how to respond to new incidents by providing an overview of
the current disposition of the available field resources. This allows for more efficient use of field
resources (people and/or vehicles). An example of a use of Radio Status/Message is as a police
application, in which the various patrol persons may be “Out of Service”, “Available”, “En Route”,
“On Scene”, etc.

Radio Status/Message is a numeric value associated with a predefined state. For example, a status
code of 1 could mean “Out to Lunch”, a status code of 2 could mean “Available”, etc. Aliases can be
assigned to the status/message codes to enable the dispatcher to easily understand what information
the status is intended to convey. These aliases can be up to 60 characters in length. The dispatch
position can be configured to display statuses/messages in the resource tile, the received call stack,
the 3-line display and/or the activity log.

Radio Status and Radio Message operate in very similar manners, but differ in one respect. Radio
Status is persistent within the radio, in which the radio retains the last status that was sent. This
allows for an MCC7500E dispatch position to query the status of the radio. In doing so, the radio will
respond with the last transmitted status. Radio Message is not retained, once transmitted, the radio no
longer retains what message was sent last.

As part of the MCC 7500E console, an API is included to allow for connection to an outside CAD
system. This API allows for the CAD system to receive all Radio Status/Message transmissions
received by the MCC 7500E console, as well as for the CAD system to request the MCC 7500E
console to send a status query to a specific radio.

Agency Partitioning

Agency Partitioning provides access controls for talkgroups, conventional channels, pre-programmed
pages, encryption keys, and configuration data. Agency Partitioning allows departments or agencies
to share a radio system for cost savings and interoperability, without compromising the integrity of
their dispatch operations. User Login Accounts provide access controls for dispatch positions, logging
recorders and replay stations enabling radio system administrators to control which users have access
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to specific resources in the system. This helps keep an agency’s resources available for its users,
while preventing unauthorized people from making any changes.

Centralized Network Configuration and Fault Management

Centralized configuration is a uniqgue MCC 7500E IP Console feature that speeds console setup,
enhancement, or expansion efforts and makes the most efficient use of resources.

e Configuration of the MCC 7500E IP Console positions is accomplished via the User
Configuration Manager (UCM).

e There is no need to separately maintain or manage configuration databases solely for the dispatch
equipment.

e Redundancy and potential errors from entering radio 1Ds and other data at multiple locations are
eliminated.

e Console configuration changes are immediately and automatically distributed to dispatch
positions.

e Call traffic and performance reports for each console can be generated from the Network
Manager.

e Historical reports can assist in making informed decisions regarding dispatch changes for optimal
effectiveness and efficiency.

e Centralized fault management allows reduced service times, and quicker resolution of issues.

MCC 7500E IP console is designed to continuously monitor its application software and important
hardware elements (PC) to make sure it is operating efficiently at all times. Network connections and
control paths between the consoles and various elements are also monitored to make sure they are
operating efficiently. If configuration, fault management, or report generating ability is desired at
individual console sites, remote network management clients can be employed. This is beneficial for
users who are sharing a system but have limited access to the Network Manager, or for users who
desire expanded console management capabilities at console sites.

Reliability and Availability

The MCC 7500E Console and services are optimized for real-time audio, essential for mission critical
operations. The MCC 7500E is designed to prioritize emergency calls over other traffic. Queuing of
voice is kept to a minimum and calls are transmitted in 450 milliseconds or less.

For added assurance of reliable communications, MCC 7500E console sites support redundant WAN
links to the trunking system’s master site. A Conventional Site Controller is used to ensure
conventional channels remain operational.

Bandwidth Management

The ASTRO 25 Network utilizes protocols that enable the most efficient use of bandwidth. Each
trunked resource to the MCC 7500E site requires only 9.4 kbs of bandwidth versus other
manufacturers in the industry who require up to 50 kbs per trunked resource to the console site.

Bandwidth management provides the following benefits:

e Ensures emergency calls make it through to the dispatcher.

e Bandwidth is shared between calls. This sharing allows you to use less total bandwidth.

e For systems that include logging, only one copy of a call is sent across the link. The console site
LAN switch duplicates the call packets for the MCC 7500E consoles and logging equipment.
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Voice Encryption

The MCC 7500E provides true end-to-end encryption from the subscriber to the console operator
position, enhancing operational security. This assures that sensitive, private communications will
remain secure, from the user in the field to the console dispatch operator. The following encryption is
available: DES-OFB, AES, ADP. AES encryption has been included for all operator positions.

Conventional Base Station Interfaces

The MCC 7500E is capable of accessing and controlling CCD system users’ analog and digital
conventional base stations through the use of conventional channel gateways (CCGW). This
capability lowers the CCD system users’ cost of ownership in two-ways:

o It uses the same transport network, reducing the requirements for dedicated backhaul.
e It reduces the hardware requirements for interoperability, lowering fixed network equipment
costs.

The dispatch console processes audio received from the station, and controls various features on the
stations, such as frequency selection, private line selection, and repeater on/off. Using the high
density version of the Enhanced GGM 8000-based CCGW, up to 16 additional conventional channels
can be connected to the analog and V.24ports. These 16 channels can be a mixture of analog, MDC
1200, ACIM link, digital, or mixed mode operation.

Enhanced Integrated Instant Recall Recorder

Motorola has included an Enhanced Integrated Instant Recall Recorder (IRR) for each proposed MCC
7500E. It is capable of recording and playing back the audio from five different sources as listed
below. The specific sources to be recorded are configured on a per dispatch position basis.

Source A: Selected receive audio and dispatcher transmit audio
Source B: Speaker “X” audio

Source C: Telephony audio

Source D: Analog Line-in 1

Source E: Analog Line-in 2

Audio and call data from any of the above sources can be recorded and easily played back. Call data
recorded includes PTT IDs, name of resource recorded, start and stop time and date.

The recording is stored on the console PC for “instant” playback. The amount of time recordable
depends on available hard drive space. The IRR application is customizable to allow each agency to
determine how much call check audio should be backed up at the position, and can record up to two
days of playback.

The Instant Recall Recorder keeps a database of all recordings, which allows for convenient "point
and click™ search and playback of any recordings. Once the software is installed on your PC, the
functions are controlled through a Graphical User Interface (GUI) icon.

In addition, the Instant Recall Recorder has numerous special features; such as the ability to attach
text documents to recordings, a security system, multiple playback (which allows the user to playback
more than one recording at the same time), and real time audio monitor (which allows the user to
listen to the last ten minutes of a recording in progress without being required to stop recording to be
able to listen).
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2.2.1.2.4 Console Network Equipment

Console Site Gateways

The site gateways provide an interface that handles all of the IP network management traffic between
the master site and the MCC 7500E Dispatch center. The Site Gateways provide the following:

Media conversion — the router converts Ethernet to the selected transport medium.

Traffic prioritization — the router applies a prioritization marking to the packets leaving the site.
Fragmentation — the router fragments large IP packets per industry standards.

Redundancy through the utilization of dual site links.

Console Site LAN Switch

The site LAN Switches provides a LAN interface for dispatch site equipment and a LAN port for the
site router. Through the switch, the service technicians gain access to service the site, and also access
the system’s Graphical User Interface.

This proposal includes two dispatch LAN switches at each dispatch center to eliminate single points
of failure. Dispatch positions will be connected to both LAN switches through the positions dual
NICs. In the event that one dispatch LAN switch fails to operate, dispatch operations will continue
with normal operation and remain in wide area trunking. Only access to those auxiliary resources
(Enhanced Conventional Channel Gateways) connected to the failed switch will be affected.

High/Low Density Enhanced Conventional Channel Interface (HD/LD-ECCGW)

Conventional channels are much more integrated into ASTRO 25 trunking systems than in previous
radio systems. The zone controller manages conventional channels in a manner similar to how it
manages trunked talkgroups.

The physical interface to the analog conventional stations also changes from previous radio systems.
GGM 8000 Gateways are fitted with 4-wire/V.24 interface cards, which are connected to the
conventional resources. This connection allows the conventional audio to use the same transport
network as the trunked audio. The portion of the router hardware and software that support the
conventional stations is called the Enhanced Conventional Channel Gateway (ECCGW). Up to eight
conventional resources may be connected to the High Density ECCGW. If the number of stations at a
site exceeds the capacity of the gateway, additional ECCGWs can be added to support those
conventional stations.

The Conventional Site Controller allows dispatch console users continued access and control to local
conventional channels if connectivity to the radio system’s controller is lost. This mode of operation
is often called “fallback operation.” The conventional site controller, ECCGWs and dispatch consoles
must all be on the same console site LAN to take advantage of fallback operation. ECCGWs located
at RF sites or other console sites cannot be accessed by the dispatch consoles located at the console
site when in fallback operation mode.

Only one conventional site controller is required per console site utilizing ECCGWs. This single
conventional site controller is capable of supporting the full set of dispatch consoles and ECCGWs
that can be placed in a console site.

All dispatch consoles and ECCGW:s continuously monitor their connections to the radio system’s
controller. If they detect that the connections have failed, they check their configuration data to see if
a conventional site controll