Communications System Agreement
Motorola Solutions, Inc., a Delaware corporation (“Motorola”) and the City of Santa Maria, California
(“Customer” or “City”) enter into this “Agreement,” pursuant to which Customer will purchase and Motorola
will sell the System, as described below. Motorola and Customer may be referred to individually as a
“Party” and collectively as the “Parties.” For good and valuable consideration, the Parties agree as
follows:
Section 1

EXHIBITS

The exhibits listed below are incorporated into and made a part of this Agreement. In interpreting this
Agreement and resolving any ambiguities, the main body of this Agreement takes precedence over the
exhibits. Among the exhibits within Exhibit C, Exhibit C-3 Specifications has the lowest order of
precedence.
Exhibit A
Exhibit B
B-1
B-2
B-3
Exhibit C
C-1
C-2
C-3
C-4
C-5
C-6
Exhibit D
Exhibit E
Exhibit F
Exhibit G
Exhibit H
Exhibit I

Motorola “Software License Agreement”
Pricing Summary, Payment Schedule, and Performance Schedule
“Pricing Summary” dated May 2014
“Payment Schedule” dated May 2014
“Performance Schedule” or “Project Schedule” dated May 2014
“Technical and Implementation Documents”
“System Description” dated May 2014
“Equipment List” dated May 2014
“Specifications” dated May 2014
“Statement of Work” dated May 2014
“Acceptance Test Plan” or “ATP” (including CATP) dated May 2014
Training and Training Plan dated May 2014
Warranty and Maintenance Plan, Service Statement(s) of Work and “Service Terms and
Conditions” (including SUA)
Santa Maria Site Security Requirements
Form of System Acceptance Certificate
Insurance Requirements
Additional Equipment or Software Pricing
M3 Core Migration Plan

Section 2

DEFINITIONS

Capitalized terms used in this Agreement have the following meanings:
2.1.
“Acceptance Tests” means the Functional Acceptance Test, Coverage Acceptance Test, and
Operational Acceptance Test that are described in the Statement of Work and that have the testing
protocol in the Acceptance Test Plan.
2.2.
“Action Item Log” means a log collaboratively developed and maintained by the Parties that
identifies outstanding issues, provides status updates, and clarifies responsibilities.
2.3.
“Administrative User Credentials” means an account that has total access over the operating
system, files, end user accounts and passwords at either the System level or box level. Customer’s
personnel with access to the Administrative User Credentials may be referred to as the Administrative
User.
2.4.
“Beneficial Use” means when Customer first uses the System or a Subsystem for operational
purposes (operational purposes does not include training or testing).
2.5.
“Change Control Plan” means a formal process to ensure that changes to this Agreement via a
Change Order are introduced in a coordinated manner to ensure minimal disruption to services, reduction
in back-office activities, and cost-effective utilization of resources.
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2.6.
“Change Order” means a written agreement that modifies this Agreement but that does not
modify the Agreement’s general scope.
2.7.
“Confidential Information” means any information that is disclosed in written, graphic, verbal, or
machine-recognizable form, and is marked, designated, or identified at the time of disclosure as being
confidential or its equivalent; or if the information is in verbal form, it is identified as confidential at the time
of disclosure and is confirmed in writing within thirty (30) days of the disclosure. Confidential Information
does not include any information that: is or becomes publicly known through no wrongful act of the
receiving Party; is already known to the receiving Party without restriction when it is disclosed; is or
becomes, rightfully and without breach of this Agreement, in the receiving Party’s possession without any
obligation restricting disclosure; is independently developed by the receiving Party without breach of this
Agreement; or is explicitly approved for release by written authorization of the disclosing Party.
2.8.

“Contract Price” means the price for the System, excluding applicable sales or similar taxes.

2.9.
“Day(s”)” means calendar days, except where this Agreement specifically indicates that the term
refers to business days.
2.10. “Documentation” means all plans, specifications, reports, electronic media, records, and other
design documents prepared specifically for City by Motorola and promised to be delivered pursuant to this
Agreement.
2.11.

“Effective Date” means that date upon which the last Party executes this Agreement.

2.12.

“Eligible Purchaser” means an entity that the City has approved as a user of the System.

2.13. “Equipment” means the equipment that Customer purchases from Motorola under this
Agreement. Equipment that is part of the System is described in the Equipment List.
2.14. “Fixed Network Equipment” or “FNE” means Core Network Equipment that is not classified as
portable or mobile, including Motorola’s M2 or M3 Master Site.
2.15. “Force Majeure” means an event, circumstance, or act of a third party that is beyond a Party’s
reasonable control (e.g., an act of God, an act of the public enemy, hurricanes, earthquakes, fires, floods,
epidemics, embargoes, war, and riots). A Force Majeure event includes project delays in instances where
interpretations of the Federal Endangered Species Act prohibit site access to areas identified as critical
habit for a species of plant or animal listed as endangered or threatened.
2.16. “Infringement Claim” means a third party claim alleging that the Equipment manufactured by
Motorola, the Motorola Software, or the Non-Motorola Software provided by Motorola directly infringes a
United States patent or copyright.
2.17.

“Motorola Software” means Software that Motorola or its affiliated company owns.

2.18.

“Non-Motorola Software” means Software that another party owns.

2.19. “Open Source Software” (also called “freeware” or “shareware”) means software with either freely
obtainable source code, license for modification, or permission for free distribution.
2.20. “Project Schedule” or “Performance Schedule” means the schedule for the Parties’ performance
under this Agreement at Exhibit B-3.
2.21. “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
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corrections, bug fixes, enhancements, updates or modifications to or derivative works from the Software
whether made by Motorola or another party.
2.22. “Site Audit Report” means a report prepared by Motorola that identifies any steps necessary to
ready a site pursuant to R-56 standards for the installation of the System in accordance with Section 6.2
of this Agreement.
2.23. “Software” means the Motorola Software and Non-Motorola Software, in object code format that
is furnished with the System or Equipment.
2.24. “Specifications” means the functionality and performance requirements that are described in the
Technical and Implementation Documents.
2.25. “Standard Business Day” means Monday through Friday excluding national holidays, 8:00 am
through 5:00 p.m. Pacific Time.
2.26. “Subsystem” means a major part of the System that performs specific functions or operations.
Subsystems are described in the Technical and Implementation Documents.
2.27. “System” means the Equipment, Software, and incidental hardware and materials that are
combined together into an integrated system; the System is described in the Technical and
Implementation Documents.
2.28.

“System Acceptance” means the Acceptance Tests have been successfully completed.

2.29. “Warranty Period” means one (1) year from the date of System Acceptance or Beneficial Use,
whichever occurs first. For additional purchase and sale transactions under Section 3.4 (such as the
purchase and sale of products only or products plus incidental services), the “Warranty Period” means
one (1) year from the date of delivery.
Section 3

SCOPE OF AGREEMENT AND TERM

3.1.
SCOPE OF WORK. Motorola will provide, install and test the System, and perform its other
contractual responsibilities, all in accordance with this Agreement. Customer will perform its contractual
responsibilities in accordance with this Agreement.
3.2.
CHANGE ORDERS. Either Party may request changes within the general scope of this
Agreement. Neither Party is obligated to perform requested changes unless both Parties execute a
written Change Order. If a requested change that is acceptable to both Parties would cause an increase
or decrease in the cost or time required to perform this Agreement, the Parties will agree to an equitable
adjustment of the Contract Price, Performance Schedule, or both, and will reflect the adjustment in a
Change Order. A written Change Order will contain the following information: (i) change order number; (ii)
date of the change order approval; (iii) a detailed description of the change; (iv) Contract Price adjustment
(if applicable); (v) Performance Schedule adjustment (if applicable). Any necessary responsibility, duty,
or task arising under this Agreement that is not specifically assigned to a Party shall be the responsibility
of both Parties, unless the Parties otherwise agree.
3.3.
TERM. Unless terminated in accordance with other provisions of this Agreement or extended by
mutual agreement of the Parties, the term of this Agreement begins on the Effective Date and continues
until the date of expiration of (i) the Warranty Period or (ii) the rights under Section 3.4 below, whichever
occurs last.
3.4.
ADDITIONAL EQUIPMENT OR SOFTWARE. For ten (10) years after the Effective Date,
Customer or an Eligible Purchaser may order additional Equipment or Software if it is then available and
related services at the pricing shown at Exhibit H. Each order must refer to this Agreement and must
specify the pricing and delivery terms. Notwithstanding any additional or contrary terms in the order, the
applicable provisions of this Agreement (except for delivery and Payment Schedule) will govern the
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purchase and sale of the additional Equipment or Software. Motorola will send Customer an invoice as
the additional Equipment is shipped or Software is licensed. Alternatively, Customer 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 information may be found at https://businessonline.motorola.com and the MOL telephone number is
(800) 814-0601.
3.5.
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 the Service Statement of Work(s) set forth in Exhibit D. Those services and support are
included in the Contract Price. If Customer wishes to purchase additional maintenance and support
services for the Equipment during the Warranty Period, or any maintenance and support services for the
Equipment after the Warranty Period, the description of and pricing for the services will be set forth in a
separate document.
3.6.
MOTOROLA SOFTWARE. Any Motorola Software, including subsequent releases, is licensed to
Customer solely in accordance with the Software License Agreement.
3.7.
NON-MOTOROLA SOFTWARE. Motorola has provided Customer with a copy of any license
agreements applicable to any Non-Motorola Software, which is licensed to Customer in accordance with
the standard license, terms, and restrictions of the copyright owner on the Effective Date unless the
copyright owner has granted to Motorola the right to sublicense the Non-Motorola 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. Motorola makes no
representations or warranties of any kind regarding Non-Motorola Software, except that Motorola
warrants that the Non-Motorola Software will work properly with all Motorola Software to provide the
required functionality for which the Non-Motorola Software has been included in the System, and that
Motorola shall maintain compatibility between Motorola and Non-Motorola Software for a period of no less
than three (3) years following System Acceptance. Non-Motorola Software may include Open Source
Software. All Open Source Software is licensed to Customer in accordance with, and Customer agrees
to abide by, the provisions of the standard license of the copyright owner and not the Software License
Agreement. Motorola represents that the Non-Motorola Software other than Open Source Software and
Software the copyright owner of which is Microsoft Corporation is sublicensed to Customer in accordance
with the Software License Agreement.
3.8.
SUBSTITUTIONS. At no additional cost to Customer, Motorola may substitute any Equipment,
Software, or services to be provided by Motorola, if Customer agrees that the substitute meets or
exceeds the Specifications and is of equivalent or better quality to the Customer. Any substitution will be
reflected in a change order.
Section 4

PERFORMANCE SCHEDULE

The Parties will perform their respective responsibilities in accordance with the Performance Schedule.
By executing this Agreement, Customer authorizes Motorola to proceed with contract performance in
accordance with the Performance Schedule.

Section 5

CONTRACT PRICE, PAYMENT AND INVOICING

5.1.
CONTRACT PRICE. The Contract Price for the System (including the warranty but excluding the
post-warranty maintenance, support and upgrade services) in U.S. dollars is the firm, fixed price of
$4,659,806.00. The Contract Price for post-warranty maintenance, support and upgrade services in U.S.
dollars is the firm, fixed price of $3,339,774.00 Together, the Contract Price for the System and for postwarranty maintenance, support and upgrade services is $7,999,580.00.
5.2.
INVOICING AND PAYMENT. Motorola will submit correct invoices to Customer according to the
Payment Schedule. Except for a payment that is due on the Effective Date, Customer will make
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payments to Motorola within thirty (30) days after the date of each invoice. Customer will make payments
when due in the form of a wire transfer, check, or cashier’s check from a U.S. financial institution.
Overdue invoices will bear simple interest at two percent (2%) per year. For reference, the Federal Tax
Identification Number for Motorola Solutions, Inc. is 36-1115800.
5.3.
FREIGHT, TITLE, AND RISK OF LOSS. Motorola will pre-pay and add all freight charges to the
invoices. Title to the Equipment will pass to Customer upon delivery. Title to Software will not pass to
Customer at any time. Risk of loss will pass to Customer upon delivery of the Equipment to the
Customer. Motorola will pack and ship all Equipment in accordance with good commercial practices.
5.4.
INVOICING AND SHIPPING ADDRESSES. Invoices will be sent to the Customer at the following
address:
Teri Maa, Information Technology Manager
City of Santa Maria
110 East Cook Street, Room 7
Santa Maria, CA 93454
Phone: (805) 925-0951 x236 Fax:
(805) 922-0390
Email: tmaa@cityofsantamaria.org
The address which is the ship to and ultimate destination where the Equipment will be delivered to
Customer is:
110 East Cook Street, Santa Maria, CA 93454 for subscriber equipment, and
1111 West Betteravia Road, Santa Maria, CA 93454 for FNE.
Customer may change this information by giving written notice to Motorola.
5.4.1. SALES AND USE TAXES. In regard to California sales and use taxes in the City, Motorola
agrees to make diligent and good faith efforts with the assistance of City’s designated representative to
maximize the amount of local 1% sales and use tax the City receives as a result of this Agreement.
Motorola shall cooperate, to the extent allowed by applicable laws, with the City and its designated
representative to diligently and in good faith pursue reasonable strategies that they identity to maximize
sales or use taxes to be received by the City.
Section 6

SITES AND SITE CONDITIONS

6.1.
ACCESS TO SITES. Customer will provide a designated project manager; all necessary
construction and building permits, zoning variances, licenses, and any other approvals that are necessary
to develop or use the sites and mounting locations; and access to the work sites or vehicles identified in
the Technical and Implementation Documents as reasonably requested by Motorola so that it may
perform its duties in accordance with the Performance Schedule and Statement of Work. Except as
otherwise provided herein, the City shall be responsible for obtaining all local, state, and federal permits
required for the installation and operation of the System. If requested by Customer, Motorola may assist
Customer in the local building permit process. Access must be available after Standard Business Days if
required by Motorola to meet the Project Schedule.
6.2.
SITE CONDITIONS. Customer will ensure that all work sites it provides will be safe, secure, and
in compliance with all applicable industry and OSHA standards. If any hazardous material is present at a
site, Customer is responsible, at its option, for removing the hazardous material or for otherwise making
the site safe for use. To the extent applicable and unless the Statement of Work states to the contrary,
Customer will ensure that these work sites have: clear and stable access roads; adequate physical
space, including space for Motorola vehicles; air conditioning and other environmental conditions;
adequate and appropriate electrical power outlets, distribution, equipment and connections;and adequate
communication connectivity for the installation, use, and maintenance of the System; and adequate room
in an existing building or shelter to accommodate the Equipment to be installed. The sites must also
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adequately meet minimum requirements for life safety issues. Before installing the Equipment or
Software at a work site, Motorola may inspect the work site, and prepare a Site Audit Report that advises
Customer of any apparent deficiencies or non-conformities with the requirements of this Section. This
Agreement is predicated upon normal soil conditions as defined by the version of E.I.A. standard RS-222
in effect on the Effective Date.
6.3.
SITE ISSUES. Motorola selected the sites identified in the Technical and Implementation
documents during the proposal process and may not change the selected sites without Customer’s
agreement.
If Customer determines that the sites identified in the Technical and Implementation
Documents are no longer available or desired, or if subsurface, structural, adverse environmental or
latent conditions at any site differ from those indicated in the Technical and Implementation Documents,
the Parties will promptly investigate the conditions and will select replacement sites or adjust the
installation plans and Specifications as necessary. If change in sites or adjustment to the installation
plans and Specifications causes a change in the cost or time to perform, the Parties will equitably amend
the Contract Price, Performance Schedule, or both, by a Change Order.
Section 7

TRAINING

Training to be provided by Motorola to Customer under this Agreement is described in the Training and
Training Plan (Exhibit C-6). Customer will notify Motorola immediately if a date change for a scheduled
training program is required. If Motorola incurs additional costs because Customer reschedules a training
program less than thirty (30) days before its scheduled start date, Motorola may recover these additional
costs.
Section 8

SYSTEM ACCEPTANCE

8.1.
COMMENCEMENT OF ACCEPTANCE TESTING. Motorola will provide to Customer at least ten
(10) days’ notice before the Acceptance Tests will commence. System testing will occur only in
accordance with the procedures in the Statement of Work, and the approved testing protocols in the
Acceptance Test Plan.
8.2.
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. 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 Customer believes
the System has failed the completed Acceptance Tests, Customer will provide to Motorola a written notice
that includes the specific details of the failure. If Customer does not provide to Motorola a failure notice
within thirty (30) days after completion of all 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 will not postpone System Acceptance or
subsystem acceptance, but will be corrected according to a mutually agreed punch list.
8.3.
BENEFICIAL USE. Motorola’s ability to perform its implementation and testing responsibilities
may be impeded if Customer begins using the System without Motorola’s authorization before System
Acceptance. Therefore, Customer will not commence Beneficial Use before System Acceptance without
Motorola’s prior written authorization, which will not be unreasonably withheld. Motorola is not
responsible for System performance deficiencies that occur during unauthorized Beneficial Use. Upon
commencement of Beneficial Use, Customer assumes responsibility for the use and operation of the
System.
8.4
FINAL PROJECT ACCEPTANCE. Final Project Acceptance will occur after System Acceptance
when all deliverables and other work have been completed. When Final Project Acceptance occurs, the
Parties will promptly memorialize this final event by means of a Final Project Acceptance Certificate.
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Section 9

REPRESENTATIONS AND WARRANTIES

9.1.
SYSTEM FUNCTIONALITY. Motorola represents that the System will perform in accordance
with the Specifications in all material respects. Upon System Acceptance or Beneficial Use, whichever
occurs first, this System functionality representation is fulfilled. Motorola is not responsible for System
performance deficiencies that are caused by ancillary equipment not furnished by Motorola which is
attached to or used in connection with the System or for reasons beyond Motorola’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 interference or
intermodulation; or Customer changes to load usage or configuration outside the Specifications.
9.2.
EQUIPMENT WARRANTY. During the Warranty Period, Motorola 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 six (6) months after shipment of the Equipment by events or causes within
Customer’s control, this warranty expires eighteen (18) months after the shipment of the Equipment.
9.3.
MOTOROLA SOFTWARE WARRANTY. Unless otherwise stated in the Software License
Agreement, during the Warranty Period, Motorola warrants the Motorola Software in accordance with the
terms of the Software License Agreement and the provisions of this Section 9 that are applicable to the
Motorola Software.
9.4.
DOCUMENTATION WARRANTY. Motorola warrants that the Documentation shall be: (i)
accurate; (ii) designed, organized, presented, prepared, and provided in accordance with industry
standards and a high degree of professional skill and competence; and (iii) complete, including all
information, procedures, and protocols necessary to operate and utilize the System.
9.5.
EXCLUSIONS TO EQUIPMENT AND MOTOROLA SOFTWARE WARRANTIES.
These
warranties do not apply to: (i) defects or damage resulting from the improper use of the Equipment or
Motorola Software in other than its normal, customary, and authorized manner, provided, however, that
use under emergency and disaster conditions shall be considered normal, customary, and authorized; (ii)
defects or damage to the Equipment as a result of accident, known harmful liquids, neglect, or acts of
God; (iii) defects or damage resulting from improper maintenance, disassembly, repair, installation,
alteration, modification, or adjustment not in accordance with the Documentation or authorized in writing
by Motorola; (iv) breakage of or damage to antennas unless caused directly by defects in material or
workmanship; (v) Equipment that has had the serial number removed or made illegible; (vi) batteries
(because they carry their own separate limited warranty) or consumables; (vii) freight costs to ship
Equipment to the repair depot; (viii) scratches or other cosmetic damage to Equipment surfaces that does
not affect the operation of the Equipment; and (ix) normal or customary wear and tear.
9.6.
WARRANTY CLAIMS. To assert a warranty claim, Customer must notify Motorola in writing of
the claim within thirty (30) days of the expiration of the Warranty Period. Upon receipt of this notice,
Motorola will investigate the warranty claim. If this investigation confirms a valid warranty claim as to
Equipment or Motorola Software, Motorola will (at its option and at no additional charge to Customer)
repair the defective Equipment or Motorola Software, replace it with the same or equivalent product, or
refund the price of the defective Equipment or Motorola Software. If the investigation confirms a valid
warranty claim as to any Documentation, Motorola will (at no additional charge to Customer) correct the
Documentation. That action will be the full extent of Motorola’s liability for the warranty claim. A repaired
or replacement product is warranted for the balance of the original applicable warranty period. All
products or parts that are replaced by a replacement product will become the property of Motorola.
9.7.
ORIGINAL END USER IS COVERED. These express limited warranties are extended by
Motorola to the original user purchasing the System for commercial, industrial, or governmental use only,
and are not assignable or transferable.
9.8.
DISCLAIMER OF OTHER WARRANTIES. THESE WARRANTIES ARE THE COMPLETE
WARRANTIES FOR THE SYSTEM, DOCUMENTATION, EQUIPMENT AND MOTOROLA SOFTWARE
PROVIDED UNDER THIS AGREEMENT AND ARE GIVEN IN LIEU OF ALL OTHER WARRANTIES.
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MOTOROLA DISCLAIMS ALL OTHER WARRANTIES OR CONDITIONS, EXPRESS OR IMPLIED,
INCLUDING THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE.
Section 10

DELAYS

10.1. FORCE MAJEURE. Neither Party will be liable for its non-performance or delayed performance if
caused by a Force Majeure. A Party that becomes aware of a Force Majeure that will significantly delay
performance will notify the other Party promptly (but in no event later than fifteen days) after it discovers
the Force Majeure. If a Force Majeure occurs, the Parties will execute a change order to extend the
Performance Schedule for a time period that is reasonable under the circumstances.
10.2. SUSPENSION RIGHT. Customer reserves the right, upon 14 Days’ written notice to Motorola, to
suspend work under the Communications System Agreement for a period not longer than a cumulative 60
Days. Such a suspension shall be considered a customer-caused delay and a Change Order will be
executed solely to extend the Performance Schedule.
10.3. CHANGE ORDERS FOR DELAY. The Parties will work in good faith to consider the need for a
Change Order to compensate for delay and/or to extend the Performance Schedule.
10.4. DELAYS CAUSED BY DISPUTES. Notwithstanding any other provision of this Agreement, the
Parties agree that if any delay is caused by a good-faith dispute arising out of one Party’s failure to
comply with this Agreement, the other Party shall not be penalized or held responsible for the delay in any
respect.

Section 11

DISPUTES

The Parties will use the following procedure to address any dispute arising under this Agreement (a
“Dispute”). A Dispute is not a default.
11.1. GOVERNING LAW. This Agreement will be governed by and construed in accordance with the
federal laws of the United States of America, the laws of the State of California and the County of Santa
Barbara, and municipal code of the City of Santa Maria. 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.
11.2. NEGOTIATION. Either Party may initiate the Dispute resolution procedures by sending a notice
of Dispute (“Notice of Dispute”). The Parties will attempt to resolve the Dispute promptly through good
faith negotiations, including timely escalation of the Dispute to executives who have authority to settle the
Dispute and who are at a higher level of management than the persons with direct responsibility for the
matter and direct communication between the executives. If the Dispute has not been resolved within ten
(10) days from the Notice of Dispute, the Parties will proceed to mediation.
11.3. MEDIATION. The Parties will choose an independent mediator within thirty (30) days of a notice
to mediate from either Party (“Notice of Mediation”). A Party may not unreasonably withhold consent to
the mediator selection. If the Parties are unable to agree upon a mediator, either Party may request that
American Arbitration Association nominate a mediator. Each Party will bear its own costs of mediation,
but the Parties will share the cost of the mediator equally. Each Party will participate in the mediation in
good faith and will be represented at the mediation by an executive with authority to settle the Dispute or,
in the case of the City, an executive with authority to recommend settlement to the City Council.
11.4. LITIGATION, VENUE AND JURISDICTION. If a Dispute remains unresolved for sixty (60) days
after the Notice of Mediation, either Party may submit the Dispute to a court of competent jurisdiction in
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California. Each Party agrees to submit to the exclusive jurisdiction of the state or federal courts in
California over any claim or matter arising under or in connection with this Agreement. Venue of any
action shall lie exclusively in the County of Santa Barbara, California.
11.5. CONFIDENTIALITY. All communications pursuant to subsections 11.2 and 11.3 will be treated
as compromise and settlement negotiations for purposes of applicable rules of evidence and any
additional confidentiality protections provided by applicable law. The use of these Dispute resolution
procedures will not be construed under the doctrines of laches, waiver or estoppel to affect adversely the
rights of either Party.
Section 12

DEFAULT AND TERMINATION

12.1
DEFAULT BY A PARTY. If either Party fails to perform a material obligation under this
Agreement, the other Party may consider the non-performing Party to be in default (unless a Force
Majeure causes the failure) and may assert a default claim by giving the non-performing Party a written
and detailed notice of default. The defaulting Party will have thirty (30) days after receipt of the notice of
default to either cure the default or, if the default is not curable within thirty (30) days, provide a written
cure plan. The defaulting Party will begin implementing the cure plan immediately after receipt of notice
by the other Party that it approves the plan. If Customer is the defaulting Party, Motorola may stop work
on the project until it approves the Customer’s cure plan.
12.2. FAILURE TO CURE. If a defaulting Party fails to cure the default as provided in Section 12.1,
unless otherwise agreed in writing, the non-defaulting Party may terminate any unfulfilled portion of this
Agreement. In the event of termination for default, the defaulting Party will promptly return to the nondefaulting Party any of its Confidential Information. If Customer is the non-defaulting Party, terminates
this Agreement as permitted by this Section, and completes the System through a third party, Customer
may as its exclusive remedy: (i) recover from Motorola reasonable costs incurred to complete the System
to a capability not exceeding that specified in this Agreement less the unpaid portion of the Contract
Price; (ii) recover any excess in value of advance payments on the terminated Contract over the value of
work accomplished by Motorola at the time of termination; and (iii) require Motorola to work with the City
and the third party (at Motorola’s cost) to ensure a smooth transition of the project to the third party.
Customer will mitigate damages and provide Motorola with detailed invoices substantiating the charges.
12.3. TERMINATION FOR CONVENIENCE. City may terminate this contract, in whole or in part, at any
time by written notice to Motorola when it is in the City's best interest. The City shall be liable only for
payment under the payment provisions of the contract for services rendered and deliverables provided up
to the effective date of termination. City acknowledges and agrees that contract cancellation and similar
charges may apply relating to multi-year maintenance, support, or upgrade services and those
cancellation and similar charges are set forth more specifically elsewhere. Motorola has priced the
services, Software, and Equipment as an integrated system. A reduction in Software or Equipment
quantities, or services, may affect the overall Contract Price, including discounts if applicable.
Section 13

INDEMNIFICATION

13.1. GENERAL INDEMNITY BY MOTOROLA. Motorola will indemnify and hold Customer harmless
from any and all liability, expense, judgment, suit, cause of action, or demand for personal injury, death,
or direct damage to tangible property which may accrue against Customer to the extent it is caused by
the negligence of Motorola, its subcontractors, or their employees or agents, while performing their duties
under this Agreement, if Customer gives Motorola prompt, written notice of any the claim or suit. If
requested by Motorola, Customer will cooperate with Motorola in its defense or settlement of the claim or
suit and Motorola will reimburse Customer for costs of cooperation including, but not limited to, staff time
and travel. This section sets forth the full extent of Motorola’s general indemnification of Customer from
liabilities that are in any way related to Motorola’s performance under this Agreement.
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13.2. PATENT AND COPYRIGHT INFRINGEMENT.
13.2.1. Motorola will defend at its expense any suit brought against Customer to the extent it is based on
a third-party claim alleging that the Equipment manufactured by Motorola or the Motorola Software
(“Motorola Product”) or the Non-Motorola Software provided by Motorola directly infringes a United States
patent or copyright (“Infringement Claim”). Motorola’s duties to defend and indemnify are conditioned
upon: Customer promptly notifying Motorola in writing of the Infringement Claim; Motorola having sole
control of the defense of the suit and all negotiations for its settlement or compromise; and Customer
providing to Motorola cooperation and, if requested by Motorola, reasonable assistance in the defense of
the Infringement Claim. In addition to Motorola’s obligation to defend, and subject to the same conditions,
Motorola will pay all damages finally awarded against Customer by a court of competent jurisdiction for an
Infringement Claim or agreed to, in writing, by Motorola in settlement of an Infringement Claim.
13.2.2. If an Infringement Claim occurs, or in Motorola's opinion is likely to occur, Motorola may at its
option and expense: (a) procure for Customer the right to continue using the Motorola Product; (b)
replace or modify the Motorola Product so that it becomes non-infringing while providing functionally
equivalent performance; or (c) accept the return of the Motorola Product and refund to Customer an
amount equal to the diminution in value of the System caused by the infringement..
13.2.3. Motorola will have no duty to defend or indemnify for any Infringement Claim that is based upon:
(a) the combination of the Motorola Product with any software, apparatus or device not furnished by
Motorola; (b) the use of ancillary equipment or software not furnished by Motorola and that is attached to
or used in connection with the Motorola Product; (c) Motorola Product designed or manufactured in
accordance with Customer’s designs, specifications, guidelines or instructions, if the alleged infringement
would not have occurred without such designs, specifications, guidelines or instructions; (d) a
modification of the Motorola Product by a party other than Motorola; (e) use of the Motorola Product in a
manner for which the Motorola Product was not designed or that is inconsistent with the terms of this
Agreement; or (f) the failure by Customer to install an enhancement release to the Motorola Software that
is intended to correct the claimed infringement. In no event will Motorola’s liability resulting from its
indemnity obligation to Customer extend in any way to royalties payable on a per use basis or the
Customer’s revenues, or any royalty basis other than a reasonable royalty based upon revenue derived
by Motorola from Customer from sales or license of the infringing Motorola Product.
13.2.4. This Section 13 provides Customer’s sole and exclusive remedies and Motorola’s entire liability in
the event of an Infringement Claim. Customer has no right to recover and Motorola 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.
Section 14

LIMITATION OF LIABILITY

Except for personal injury or death or infringement indemnity, Motorola's total liability, whether for breach
of contract, warranty, negligence, strict liability in tort, indemnification, or otherwise, will be limited to the
direct damages recoverable under law, but not to exceed the price of the Equipment, Software, or
services with respect to which losses or damages are claimed.
ALTHOUGH THE PARTIES
ACKNOWLEDGE THE POSSIBILITY OF SUCH LOSSES OR DAMAGES, THEY AGREE THAT
MOTOROLA WILL NOT BE LIABLE FOR ANY COMMERCIAL LOSS; INCONVENIENCE; LOSS OF
USE, TIME, DATA, GOOD WILL, 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 MOTOROLA PURSUANT TO THIS AGREEMENT. This limitation
of liability provision survives the expiration or termination of the Agreement and applies notwithstanding
any contrary provision. No action for contract breach or otherwise relating to the transactions
contemplated by this Agreement may be brought more than four (4) years after the accrual of the cause
of action, except for money due upon an open account.
Section 15
CONFIDENTIALITY AND PROPRIETARY RIGHTS
15.1. CONFIDENTIAL INFORMATION. During the term of this Agreement, the Parties may provide
each other with Confidential Information. Subject to the requirements of the California Public Records Act
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or any other state or local law, as determined by the City, each Party will: maintain the confidentiality of
the other Party’s Confidential Information and not disclose it to any third party, except as authorized by
the disclosing Party in writing or as required by a court of competent jurisdiction; restrict disclosure of the
Confidential Information to its employees who have a “need to know” and not copy or reproduce the
Confidential Information; take necessary and appropriate precautions to guard the confidentiality of the
Confidential Information, including informing its employees who handle the Confidential Information that it
is confidential and is not to be disclosed to others, but these precautions will be at least the same degree
of care that the receiving Party applies to its own confidential information and will not be less than
reasonable care; and use the Confidential Information only in furtherance of the performance of this
Agreement. Confidential Information is and will at all times remain the property of the disclosing Party,
and no grant of any proprietary rights in the Confidential Information is given or intended, including any
express or implied license, other than the limited right of the recipient to use the Confidential Information
in the manner and to the extent permitted by this Agreement.
15.2. PRESERVATION OF MOTOROLA’S PROPRIETARY RIGHTS. Motorola, the third party
manufacturer of any Equipment, and the copyright owner of any Non-Motorola 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
Motorola in connection with providing to Customer the Equipment, Software, or related services remain
vested exclusively in Motorola, and this Agreement does not grant to Customer any shared development
rights of intellectual property. Except as explicitly provided in the Software License Agreement, Motorola
does not grant to Customer, either directly or by implication, estoppel, or otherwise, any right, title or
interest in Motorola’s Proprietary Rights. Customer 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 preceding sentence does not
apply to Open Source Software which is governed by the standard license of the copyright owner.
15.3. OWNERSHIP OF DOCUMENTARY DELIVERABLES.
All plans, specifications, reports,
electronic media, records, and other design documents prepared specifically for City by Motorola and
promised to be delivered pursuant to this Agreement shall be the property of the City upon delivery
(collectively, “Documentary Deliverables”); City is entitled to full and unrestricted use of such
Documentary Deliverables; and they shall be used exclusively on this project and shall not be used on
any other work unless deemed necessary by the City and such use is undertaken at City's sole risk. Any
report, public releases, papers and other formal publications concerning this Agreement shall be subject
to the approval of City, and if appropriate, the Federal Government, before they are released.
Section 16

GENERAL

16.1. TAXES. The Contract Price does not include any excise, sales, lease, use, property, or other
taxes, assessments or duties, all of which will be paid by Customer except as exempt by law. If Motorola
is required to pay any of these taxes, Motorola will send an invoice to Customer and Customer will pay to
Motorola the amount of the taxes (including any interest and penalties) within thirty (30) days after the
date of the invoice. Customer will be solely responsible for reporting the Equipment for personal property
tax purposes, and Motorola will be solely responsible for reporting taxes on its income or net worth.
Motorola will cooperate with Customer so that the City receives credit for sales tax.
16.2. ASSIGNABILITY AND SUBCONTRACTING. Except as provided herein, neither Party may
assign this Agreement or any of its rights or obligations hereunder without the prior written consent of the
other Party, which consent will not be unreasonably withheld. Any attempted assignment, delegation, or
transfer without the necessary consent will be void. In addition, in the event Motorola separates one or
more of its businesses (each a “Separated Business”), whether by way of a sale, establishment of a joint
venture, spin-off or otherwise (each a “Separation Event”), Motorola may, without the prior written consent
of the other Party and at no additional cost to Motorola, assign this Agreement such that it will continue to
benefit the Separated Business and its affiliates (and Motorola and its affiliates, to the extent applicable)
following the Separation Event. Motorola may subcontract any of the work, but subcontracting will not
relieve Motorola of its duties under this Agreement. Motorola will utilize trained and qualified personnel in
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performing the services; Motorola will notify Customer of any contemplated subcontractors; and Customer
has the right to approve or reject assigned subcontractors or personnel. Motorola may assign its rights or
subcontract its obligations under the Software License Agreement, or encumber or sell its rights in any
Software, without prior notice to or consent of Customer.
16.3
WAIVER. Failure or delay by either Party to exercise a right or power under this Agreement will
not be a waiver of the right or power. For a waiver of a right or power to be effective, it must be in a
writing signed by the waiving Party. An effective waiver of a right or power will not be construed as either
a future or continuing waiver of that same right or power, or the waiver of any other right or power.
16.4. SEVERABILITY. If a court having jurisdiction finds any part of this Agreement to be invalid or
unenforceable, that part will be severed and the remainder will continue in full force and effect.
16.5. INDEPENDENT CONTRACTORS. Each Party will perform its duties under this Agreement as an
independent contractor. The Parties and their personnel will not be considered to be employees or
agents of the other Party. Nothing in this Agreement will be interpreted as granting either Party the right
or authority to make commitments of any kind for the other. This Agreement will not constitute, create, or
be interpreted as a joint venture, partnership or formal business organization of any kind. In performing
the services under this Agreement, Motorola shall act as an independent contractor and shall have full
control of the work and the manner in which it is performed. Motorola in no circumstances shall be
considered as an agent or employee of City, and Motorola's employees are not entitled to participate or
be part of any pension plan, insurance, bonus, or any similar benefits, which City provides its employees.
Further, employees of Motorola are not employees of City, and Motorola shall be solely responsible for
payment of all of its employees' wages and benefits. Motorola, without any cost or expense to City, shall
faithfully comply with the requirements of all applicable State and Federal enactments with respect to
employer's liability, workers' compensation, unemployment insurance and other forms of Social Security,
and also with respect to withholdings of income tax at its source from wages of said employees and shall
indemnify and hold harmless City from and against any and all liability, damages, claims, costs and
expenses of whatever nature arising from alleged violation of such enactments or from any claims of
subrogation provided for in such enactment or otherwise.
16.6. HEADINGS AND SECTION REFERENCES. The section headings in this Agreement are
inserted only for convenience and are not to be construed as part of this Agreement or as a limitation of
the scope of the particular section to which the heading refers. This Agreement will be fairly interpreted in
accordance with its terms and conditions and not for or against either Party.
16.7. ENTIRE AGREEMENT. This Agreement, including all Exhibits, constitutes the entire agreement
of the Parties regarding the subject matter of the Agreement and supersedes all previous agreements,
proposals, and understandings, whether written or oral, relating to this subject matter. This Agreement
may be executed in multiple counterparts, each of which shall be an original and all of which shall
constitute one and the same instrument. A facsimile copy or computer image, such as a PDF or tiff
image, or a signature shall be treated as and shall have the same effect as an original signature. In
addition, a true and correct facsimile copy or computer image of this Agreement shall be treated as and
shall have the same effect as an original signed copy of this document. This Agreement may be
amended or modified only by a written instrument signed by authorized representatives of both Parties.
The preprinted terms and conditions found on any Customer purchase order, acknowledgment or other
form will not be considered an amendment or modification of this Agreement, even if a representative of
each Party signs that document.
16.8. NOTICES. Notices required under this Agreement to be given by one Party to the other must be
in writing and either personally delivered or sent to the address shown below by certified mail, return
receipt requested and postage prepaid (or by a recognized courier service, such as Federal Express or
UPS), or by verified e-mail or by facsimile with correct answerback received, and will be effective upon
receipt:
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Motorola Solutions, Inc.
Attn: Gary Bibler
6450 Sequence Dr.
San Diego, CA 92121
Phone: (619) 921-5903
Email: gbibler@motorolasolutions.com
Customer:
Teri Maa, Information Technology Manager
City of Santa Maria
110 East Cook Street, Room 7
Santa Maria, CA 93454
Phone: (805) 925-0951 x236
Fax: (805) 922-0390
Email: tmaa@cityofsantamaria.org
16.9. COMPLIANCE WITH APPLICABLE LAWS. Each Party will comply with all applicable federal,
state, and local laws, regulations and rules concerning the performance of this Agreement or use of the
System. Customer will obtain and comply with all Federal Communications Commission (“FCC”) licenses
and authorizations required for the installation, operation and use of the System before the scheduled
installation of the Equipment. Although Motorola might assist Customer in the preparation of its FCC
license applications, neither Motorola nor any of its employees is an agent or representative of Customer
in FCC or other matters.
16.10. AUTHORITY TO EXECUTE AGREEMENT. Each Party represents that it has obtained all
necessary approvals, consents and authorizations to enter into this Agreement and to perform its duties
under this Agreement; the person executing this Agreement on its behalf has the authority to do so; upon
execution and delivery of this Agreement by the Parties, it is a valid and binding contract, enforceable in
accordance with its terms; and the execution, delivery, and performance of this Agreement does not
violate any bylaw, charter, regulation, law or any other governing authority of the Party.
16.11. ADMINISTRATOR LEVEL ACCOUNT ACCESS.
Motorola will provide Customer with
Administrative User Credentials. Customer agrees to only grant Administrative User Credentials to those
personnel with the training or experience to correctly use the access. Customer is responsible for
protecting Administrative User Credentials from disclosure and maintaining Credential validity by, among
other things, updating passwords when required. Customer may be asked to provide valid Administrative
User Credentials when in contact with Motorola System support. Customer understands that changes
made as the Administrative User can significantly impact the performance of the System. Customer
agrees that it will be solely responsible for any negative impact on the System or its users by any such
changes. System issues occurring as a result of changes made by an Administrative User may impact
Motorola’s ability to perform its obligations under the Agreement or its Maintenance and Support
Agreement. In such cases, a revision to the appropriate provisions of the Agreement, including the
Statement of Work, may be necessary. To the extent Motorola provides assistance to correct any issues
caused by or arising out of the use of or failure to maintain Administrative User Credentials, Motorola will
be entitled to bill Customer and Customer will pay Motorola on a time and materials basis for resolving the
issue.
16.12. RETENTION OF RECORDS; ACCESS TO AND INSPECTION OF RECORDS. Motorola and
City agree to retain all documents that are directly relevant to this Agreement for five (5) years from the
termination of the contract or until all Federal/State audits are complete for the fiscal year, whichever is
later. Upon request, Motorola shall make available these records to City, State, or Federal government's
authorized personnel, provided that Motorola has no duty to disclose for audit or any other reason its
confidential-trade secret information such as manufacturing cost data or technical trade secrets or any
other records not ordinarily kept in the ordinary course of its business. If requested for audit, Contractor’s
pricing data shall be made available for the purposes of such financial audit and any information marked
by Contractor as "proprietary," "confidential," or "trade secret" shall be treated as such to the extent
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allowed under applicable law. Any such audit will be upon reasonable advance notice and at City’s
expense.
Further, Motorola will permit the Secretary of Transportation and the Comptroller General of the United
States, or their authorized representatives, to inspect all Project work directly pertaining to the Project.
16.13. ENERGY CONSERVATION. Motorola agrees to comply with mandatory standards and policies
relating to energy efficiency, which are contained in the State energy conservation plan issued in
compliance with the Energy Policy and Conservation Act.
16.14. RESTRICTIONS ON LOBBYING. Motorola agrees to comply with the provisions of 31 USC
1352, which prohibit the use of Federal funds for lobbying any official or employee of any Federal agency,
or member or employee of Congress; and requires the Contractor to disclose any lobbing of any official or
employee of any Federal agency, or member, or employee of Congress in connections with Federal
assistance. The Contractor agrees to comply with United States Department regulations, "New
Restrictions on Lobbying," 49 CFR Part 20.
16.15. FEDERAL CHANGES. Concerning the Equipment or services paid for by City with Federal
Transit Administration (“FTA”) funding, Motorola shall at all times comply with all applicable FTA
regulations, policies, procedures and directives, including without limitation those listed directly or by
reference in the Master Agreement between the City and FTA, as they may be amended or promulgated
from time to time during the term of this Agreement. Motorola's failure to so comply shall constitute a
material breach of this Agreement. Notwithstanding any other provision, the Parties acknowledge and
agree: that the items of equipment being provided under this Agreement are commercial products; that
Motorola maintains its records in accordance with Generally Accepted Accounting Principles and does
not maintain a federal cost accounting system; that Motorola has no duty to disclose its costs concerning
this contract; and that this transaction does not involve any research and development funded with
federal funds and therefore there are no transfer of data rights or other intellectual property rights of
Motorola, other than the software which is licensed to the City in accordance with the applicable Software
License Agreement.
16.16. NO OBLIGATIONS BY THE FEDERAL GOVERNMENT. (1) The City and Motorola acknowledge
and agree that, notwithstanding any concurrence by the Federal Government in or approval of the
solicitation or award of the underlying contract, absent the express written consent by the Federal
Government, the Federal Government is not a party to this contract and shall not be subject to any
obligations or liabilities to the City, Motorola, or any other party (whether or not a party to that contract)
pertaining to any matter resulting from the underlying contract. (2) Motorola agrees to include the above
clause in each subcontract financed in whole or in part with Federal assistance provided by FTA. It is
further agreed that the clause shall not be modified, except to identify the subcontractor who will be
subject to its provisions.
16.17. PROGRAM FRAUD AND FALSE OR FRAUDULENT STATEMENTS AND RELATED ACTS.
Motorola acknowledges that the provisions of the Program Fraud Civil Remedies Act of 1986, as
amended, 31 U.S.C. § 3801 et seq. and U.S. Department of Transportation (U.S. DOT) regulations,
"Program Fraud Civil Remedies," 49 C.F.R. Part 31, apply to its actions pertaining to this Agreement.
Upon execution of this Agreement, Motorola certifies or affirms the truthfulness and accuracy of any
statement it has made, it makes, it may make, or causes to be made, pertaining to the Agreement or the
FTA assisted project for which this Agreement work is being performed. In addition to other penalties that
may be applicable, Motorola further acknowledges that if it makes, or causes to be made, a false,
fictitious, or fraudulent claim, statement, submission, or certification, the Federal Government reserves
the right to impose the penalties of the Program Fraud Civil Remedies Act of 1986 on Motorola to the
extent the Federal Government deems appropriate.
Motorola also acknowledges that if it makes, or causes to be made, a false, fictitious, or fraudulent claim,
statement, submission, or certification to the Federal Government under a contract connected with a
project that is financed in whole or in part with Federal assistance originally awarded by FTA under the
authority of 49 U.S.C. § 5307, the Government reserves the right to impose the penalties of 18 U.S.C. §
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1001 and 49 U.S.C. § 5307(n)(1) on the Contractor, to the extent the Federal Government deems
appropriate.
Motorola agrees to include the above two clauses in each subcontract financed in whole or in part with
Federal assistance provided by FTA. It is further agreed that the clauses shall not be modified, except to
identify the subcontractor who will be subject to the provisions.
16.18. DEBARMENT AND SUSPENSION. Motorola is not debarred or suspended from selling or
offering to sell products or services to any federal, state or local governmental entity in the United States.
Motorola shall comply with subpart C of the OMB guidance in 2 C.F.R. Part 180, as supplemented by 2
C.F.R. § 1200.332.
16.19. COMPLIANCE TO THE PRIVACY ACT. The following requirements apply to Motorola and its
employees that administer any system of records on behalf of the Federal Government under any
contract:
(1) The Contractor agrees to comply with, and assures the compliance of its employees with, the
information restrictions and other applicable requirements of the Privacy Act of 1974, 5 U.S.C. § 552a.
Among other things, the Contractor agrees to obtain the express consent of the Federal Government
before the Contractor or its employees operate a system of records on behalf of the Federal Government.
The Contractor understands that the requirements of the Privacy Act, including the civil and criminal
penalties for violation of that Act, apply to those individuals involved, and that failure to comply with the
terms of the Privacy Act may result in termination of the underlying contract.
(2) The Contractor also agrees to include these requirements in each subcontract to administer any
system of records on behalf of the Federal Government financed in whole or in part with Federal
assistance provided by FTA.
16.20. CIVIL RIGHTS REQUIREMENTS. The following requirements apply to the underlying contract:
(1) Nondiscrimination - In accordance with Title VI of the Civil Rights Act, as amended, 42 U.S.C. §
2000d, section 303 of the Age Discrimination Act of 1975, as amended, 42 U.S.C. § 6102, section 202 of
the Americans with Disabilities Act of 1990, 42 U.S.C. § 12132, and Federal transit law at 49 U.S.C. §
5332, the Contractor agrees that it will not discriminate against any employee or applicant for employment
because of race, color, creed, national origin, sex, age, or disability. In addition, the Contractor agrees to
comply with applicable Federal implementing regulations and other implementing requirements FTA may
issue.
(2) Equal Employment Opportunity - The following equal employment opportunity requirements apply to
the underlying contract:
(a) Race, Color, Creed, National Origin, Sex - In accordance with Title VII of the Civil Rights Act, as
amended, 42 U.S.C. § 2000e, and Federal transit laws at 49 U.S.C. § 5332, the Contractor agrees to
comply with all applicable equal employment opportunity requirements of U.S. Department of Labor (U.S.
DOL) regulations, "Office of Federal Contract Compliance Programs, Equal Employment Opportunity,
Department of Labor," 41 C.F.R. Parts 60 et seq., (which implement Executive Order No. 11246, "Equal
Employment Opportunity," as amended by Executive Order No. 11375, "Amending Executive Order
11246 Relating to Equal Employment Opportunity," 42 U.S.C. § 2000e note), and with any applicable
Federal statutes, executive orders, regulations, and Federal policies that may in the future affect
construction activities undertaken in the course of the Project. The Contractor agrees to take affirmative
action to ensure that applicants are employed, and that employees are treated during employment,
without regard to their race, color, creed, national origin, sex, or age. Such action shall include, but not be
limited to, the following: employment, upgrading, demotion or transfer, recruitment or recruitment
advertising, layoff or termination; rates of pay or other forms of compensation; and selection for training,
including apprenticeship. In addition, the Contractor agrees to comply with any implementing
requirements FTA may issue.
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(b) Age - In accordance with section 4 of the Age Discrimination in Employment Act of 1967, as
amended, 29 U.S.C. § 623 and Federal transit law at 49 U.S.C. § 5332, the Contractor agrees to refrain
from discrimination against present and prospective employees for reason of age. In addition, the
Contractor agrees to comply with any implementing requirements FTA may issue.
(c) Disabilities - In accordance with section 102 of the Americans with Disabilities Act, as amended, 42
U.S.C. § 12112, the Contractor agrees that it will comply with the requirements of U.S. Equal Employment
Opportunity Commission, "Regulations to Implement the Equal Employment Provisions of the Americans
with Disabilities Act," 29 C.F.R. Part 1630, pertaining to employment of persons with disabilities. In
addition, the Contractor agrees to comply with any implementing requirements FTA may issue.
(3) The Contractor also agrees to include these requirements in each subcontract financed in whole or in
part with Federal assistance provided by FTA, modified only if necessary to identify the affected parties.
16.21. WORK UNDER THE AGREEMENT. All work under this Agreement is assumed to be conducted
between 8:00 AM and 5:00 PM, except as the Parties otherwise agree.
16.22. INTERESTS OF MEMBERS OF CONGRESS. No member of, or delegate to, the Congress of the
United States shall be admitted to any share or part of this agreement or any benefit arising therefrom.
16.23. PROHIBITED INTERESTS. No member, officer or employee of City during his/her tenure or for
one (1) year thereafter, shall have any interest, direct or indirect, in this contract or the proceeds thereof.
16.24. CONFLICTS OF INTEREST. Motorola promises that it presently has no interest, which would
conflict in any manner or degree with the performance of its services hereunder. Motorola further
promises it shall not employ a person that has such conflict of interest in the performance of this contract.
16.25. SURVIVAL OF TERMS. The following provisions will survive the expiration or termination of this
Agreement for any reason: Section 3.6 (Motorola Software); Section 3.7 (Non-Motorola Software); if any
payment obligations exist, Sections 5.1 and 5.2 (Contract Price and Invoicing and Payment); Subsection
9.7 (Disclaimer of Implied Warranties); Section 11 (Disputes); Section 14 (Limitation of Liability); and
Section 15 (Confidentiality and Proprietary Rights); and all of the general provisions in Section 16.
The Parties hereby enter into this Agreement as of the Effective Date.
Motorola Solutions, Inc.

Customer
City of Santa Maria

By: ______________________________
Name: ___________________________
Title: ____________________________
Date: ____________________________

By: ______________________________
Name: ____________________________
Title: _____________________________
Date: ____________________________
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EXHIBIT A

SOFTWARE LICENSE
AGREEMENT
This Exhibit A Software License Agreement ("Agreement") is between Motorola Solutions, Inc., (“Motorola"), and
the City of Santa Maria, California (“Licensee”). Eligible Purchasers are covered by the Software License
Agreement.
For good and valuable consideration, the parties agree as follows:
Section 1

DEFINITIONS

1.1
“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 License” means the terms or conditions under which the Open Source Software
is licensed.
1.4
“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.
1.5
“Software” (i) means proprietary software in object code format, and adaptations, translations, decompilations, 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 Software and
Documentation.
Section 3 GRANT OF LICENSE
3.1.
Subject to the provisions of this Agreement and the payment of the Contract Price, Motorola grants to
Licensee a perpetual fully-paid, non-transferable (except as permitted in Section 7) and non-exclusive license
under Motorola’s copyrights and Confidential Information (as defined in the Communications System 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
City of Santa Maria, CA
P25 700 MHz Trunked Simulcast Radio System

Motorola Solutions Confidential Restricted
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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. Motorola has (i) provided Licensee with
notice of whether any Open Source Software is provided under this Agreement; (ii) identified the Open Source
Software and specified where that license may be found; and, if requested by Licensee (iii) provided Licensee a
copy of the Open Source Software source code, subject to Licensee’s payment of any distribution fees. Motorola
further warrants to Licensee that its use of any Open Source Software is not in violation of the applicable Open
Source Software license.
Section 4 LIMITATIONS ON USE
4.1.
Licensee may use the Software only for Licensee's internal business purposes and only in accordance
with the Documentation. Any other 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.
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.
When using Motorola's Radio Service Software ("RSS"), Licensee must purchase a separate license for
each location at which Licensee uses RSS. Licensee's use of RSS at a licensed location does not entitle
Licensee to use or access RSS remotely. Licensee may make one copy of RSS for each licensed location.
Licensee shall provide Motorola with a list of all locations at which Licensee uses or intends to use RSS upon
Motorola’s request.
4.5.
Licensee will maintain, during the term of this Agreement and for a period of two years thereafter,
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.
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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. Notwithstanding the
foregoing, any data that is generated by the use of the Software by Licensee in connection with the Equipment
provided under the Communications System Agreement shall be owned by Licensee and may be used by
Licensee for any purpose.
Section 6

LIMITED WARRANTY; DISCLAIMER OF WARRANTY

6.1. The commencement date and the term of the Software warranty will be the Warranty Period under the
Communications System Agreement (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 prevents Licensee from
making operational use of any critical or major feature or functionality of the Software which is described in the
Documentation and Specifications. Whether a defect occurs will be determined solely with reference to the
Documentation and Specifications, it being understood that the Software is a necessary component for the
Equipment to function properly. 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. Notwithstanding the foregoing, Motorola
warrants that the Software will not contain any malware, undisclosed tracking devices or disabling switches or
devices that can render the Software or any related Equipment non-functional without the consent of Licensee.
Motorola is responsible for any breach of this warranty with respect to any third party software included in the
Software that is not separately licensed.
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. 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, or license to Licensee
substitute Software which will accomplish the same objective.
6.3.

Warranty claims are described in the Communications System Agreement.

6.4.
Except for the warranties in the Communications System Agreement, 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

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
City of Santa Maria, CA
P25 700 MHz Trunked Simulcast Radio System
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assign its right to use the Software (other than RSS 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 Communications System
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 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.
8.2
Within thirty (30) days after termination of this Software License 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 UNITED STATES GOVERNMENT LICENSING PROVISIONS
This Section applies if Licensee is the United States Government or a United States Government agency.
Licensee’s use, duplication or disclosure of the Software and Documentation under Motorola’s copyrights or trade
secret rights is subject to the restrictions set forth in subparagraphs (c)(1) and (2) of the Commercial Computer
Software-Restricted Rights clause at FAR 52.227-19 (JUNE 1987), if applicable, unless they are being provided
to the Department of Defense. If the Software and Documentation are being provided to the Department of
Defense, Licensee’s use, duplication, or disclosure of the Software and Documentation is subject to the restricted
rights set forth in subparagraph (c)(1)(ii) of the Rights in Technical Data and Computer Software clause at DFARS
252.227-7013 (OCT 1988), if applicable. The Software and Documentation may or may not include a Restricted
Rights notice, or other notice referring to this Agreement. The provisions of this Agreement will continue to apply,
but only to the extent that they are consistent with the rights provided to the Licensee under the provisions of the
FAR or DFARS mentioned above, as applicable to the particular procuring agency and procurement transaction.
Section 10 CONFIDENTIALITY
Motorola hereby designates the Software and Documentation as Motorola’s valuable proprietary and Confidential
Information and as Motorola’s trade secrets. The provisions in the Communications System Agreement
concerning Confidential Information apply.
Section 11 LIMITATION OF LIABILITY
The Limitation of Liability provision is described in the Communications System Agreement.
Section 12 NOTICES
Notices are described in the Communications System 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.
May 20, 2014
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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. 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.
13.4.

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

13.5
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.
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EXHIBIT B-1

PRICING SUMMARY
System Design and Professional Services
Description:
Services include Design Review, Finalize EQ list per approved design, Order Processing,
Manufacturing, Staging and Staging ATP, Programming and Optimization, R56 Audits for Cold
Installation (Actual Cold Install Services are shown separately for each subsystem), Coverage
ATP, Documentation and Finalization of the project.
Cost

$499,415.00

Total

$499,415.00

Equipment

$506,567.00

Labor

$3,170.00

Total

$509,737.00

Master Site
Description:
L2 Core with IV&D FNE, including Equipment Inventory

Dispatch
Description:
Consoles ,cabling and AUX I/O in two Dispatch Center, a total of 8 Console Positions, Control
Stations and their Antenna Systems, Including Equipment Inventory
Equipment

$327,481.00

Labor

$111,105.00

Total

$438,586.00

Subscribers
Description:
Mobiles and Portables Inventory, programming, Installation of FD and PD Mobile Units and
Removal of existing Mobile Units

City of Santa Maria, CA
P25 700 MHz Trunked Simulcast Radio System

Motorola Solutions Confidential Restricted

Equipment

$3,666,727.00

Subscriber Deduct

-$8,509.00

Labor

$102,925.00

Total

$3,761,143.00
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Simulcast Cell
Description:
DC system, Antenna controllers, Base Stations, Antenna Installations, Including Equipment
Inventory, including the PTP Link
Equipment

$902,747.00

Labor

$92,572.00

Total

$995,319.00

Twisted Pair
Description:
Twisted Pair UPTT Budgetary number for System Hardware, System Software, and one device
including labor for implementation of the system, and training.
Equipment

$121,500.00

License Increase from Qty (1) to Qty (50)

$17,000.00

Labor

$139,756.00

Total

$278,256.00

Training
Description:
Training P25 TDMA system, IV&D, MCC7500 Consoles, NICE Logging Recorder, UPTT and
Subscribers.
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Services

$239,748.00

Total

$239,748.00

City of Santa Maria, CA
P25 700 MHz Trunked Simulcast Radio System

Motorola Solutions Confidential Restricted

Total System Pricing
Equipment

$5,533,513.00

Labor

$1,188,691.00

Total

$6,722,204.00

Equip Incentive
System Pkg Discount

(211,165)

OTAR w/Purchase of Encryption

(156,288)

APX Volume Discount

(377,075)

UPTT Credit with TDMA System Purchase

(263,158)

Migration Credit for Acceptance in 2014 for all items as proposed

(267,457)

Order by June 30th 2014

(184,340)

Total

-$1,459,483.00

Integration Incentive
Migration Credit for Acceptance in 2014 for all items as proposed

(57,543)

System Pkg Discount

(45,431)

Order by June 30th 2014

(39,660)

Training Credit

(239,748)

Total

(382,382)

Equipment Total

$4,074,030.00

Integration Total

$806,309.00

Tax @ 8.25%

$336,107.48

Console Trade-in *

-$27,000

Subscriber Trade-in $300 per unit @ 667 units **

-$200,100

Freight

$6,567.00

GRAND TOTAL

$4,995,913.48

*Existing Consoles will be sent back to Motorola no later than 60 days after System Acceptance
**Existing Subscriber Units will be sent back to Motorola no later than 60 days after System
Acceptance
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Extended Maintenance
Description:
Maintenance services provided are: Dispatch, On-site, Network Preventative Maintenance, NICE
Gold Lite. For description of services, please refer to Warranty and Maintenance Plan. (Exhibit D)
Motorola will annually invoice the City in advance.
Years

Standard - Annual Pricing

Multi Year
Discounted Pricing

2016

$114,995.56

$103,496.00

2017

$118,472.22

$106,625.00

2018

$122,122.22

$109,910.00

2019

$125,954.44

$113,359.00

2020

$129,978.89

$116,981.00

2021

$136,477.78

$122,830.00

2022

$143,301.11

$128,971.00

2023

$150,466.67

$135,420.00

2024

$157,990.00

$142,191.00

2025

$165,888.89

$149,300.00

$1,365,647.78

$1,229,083.00

$22,533.19

$20,279.87

$1,388,180.97

$1,249,362.87

Subtotal
Est. tax amount on
taxable portion
Total
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Lifecycle Products
Description:
SUA II services provided include: Minor (Patch) Release, Major (System) Release, Hardware
Refresh, Implementation Services, and up to one Major Upgrade in a two-year period.
Years

Standard - Annual Pricing

2016

$220,887.78

Multi Year Discounted
Pricing
$198,799.00

2017

$223,694.44

$201,325.00

2018

$226,562.22

$203,906.00

2019

$229,493.33

$206,544.00

2020

$232,584.44

$209,326.00

2021

$235,742.22

$212,168.00

2022

$238,968.89

$215,072.00

2023

$242,267.78

$218,041.00

2024

$245,734.44

$221,161.00

2025

$249,276.67

$224,349.00

Subtotal

$2,345,212.22

$2,110,691.00

Est. tax amount

$43,331.76

$38,998.58

Total

$2,388,543.98

$2,149,689.58

See Terms and Conditions on the following page
See Tax Table for the Multi Year SUA II on the following page
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Multi Year Support Contract Terms and Conditions:
Inflation: At the end of the first year of this contract and each year after, a CPI percentage change calculation shall be performed. Should the annual
inflation rate increase greater than 3% during the previous year, Motorola shall have the right to increase all future maintenance prices by the CPI
increase amount exceeding 3%. The Regional Consumer Price Index (Series ID TBD, All Items, Not seasonally adjusted with Base Period 19821984=100) shall be used as the measure of CPI for this price adjustment. Measurement will take place once the annual average for the new year has
been posted by the Bureau of Labor Statistics.
If Customer terminates this contract before the end of the 10 year term, for any reason other than Motorola default, then the Customer will pay to
Motorola a termination fee equal to the discount applied to the last three years of service payments related to the 10 year commitment. Annual
discounts for 10 year commitment can be found on the Service Agreement Price Page.
As described more fully in the Services Statement of Work, the SUA II program envisions up to one System upgrade once during every two-year
cycle. The Contract Price for the SUA services is based on the fulfillment of the ten year term of this Agreement. If (i) Customer terminates this
Agreement in accordance with Section 12.3 of this Agreement, and (ii) a System upgrade has occurred during the two-year cycle but before the
termination, then Customer will pay the unpaid portion of the Contract Price for both years of the two-year cycle.
Estimated Sales Tax for Multi Year SUA Agreement

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

Total

Not currently Taxable:
Install Labor Not Currently Taxable

$67,513

$69,359

$71,260

$73,218

$75,235

$77,312

$79,451

$81,655

$83,925

$86,263

$765,191

Software for SMA to be delivered online Not Currently Taxable

$61,660

$61,660

$61,660

$61,660

$61,660

$61,660

$61,660

$61,660

$61,660

$61,660

$616,600

Software for Security to be delivered online Not Currently Taxable

$22,355

$23,035

$23,715

$24,395

$25,160

$25,925

$26,690

$27,455

$28,305

$29,155

$256,190

Hardware Refresh - Taxable

$47,271

$47,271

$47,271

$47,271

$47,271

$47,271

$47,271

$47,271

$47,271

$47,271

$472,710

Total Taxable Amount

$47,271
8.25%

$47,271
8.25%

$47,271
8.25%

$47,271
8.25%

$47,271
8.25%

$47,271
8.25%

$47,271
8.25%

$47,271
8.25%

$47,271
8.25%

$47,271
8.25%

$472,710

$3,899.86

$3,899.86

$3,899.86

$3,899.86

$3,899.86

$3,899.86

$3,899.86

$3,899.86

$3,899.86

Currently Taxable:
Software Delivered on Hardware- Taxable

Expected Tax Rate
Estimated Sales Tax Amount

$3,899.86 $38,998.58

Note: Tax statues, rates and application guidelines are subject to change. Customer is responsible for all Sales tax due in the period invoiced.
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EXHIBIT B2

PAYMENT SCHEDULE
Except for a payment that is due on the Effective Date, Customer will make payments to Motorola
within thirty (30) days after the date of each invoice. Customer will make payments when due in the
form of a check, cashier’s check, or wire transfer drawn on a U.S. financial institution and in
accordance with the following milestones. Pricing is valid through June 27, 2014.

Payment Schedule
Milestone

Payment

Receipt of Subscribers

$2,320,514.53

Installation of Subscribers

$257,834.95

Contract Signing

$208,145.65

Staging / Receipt of FNE

$832,582.61

Installation / Optimization of FNE

$416,291.31

System Acceptance

$312,218.48

Final Acceptance

$312,218.47
Contract Price

Sales tax

$336,107.48
Grand Total
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$4,659,806.00

$4,995,913.48
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Santa Maria P25 System - Project Schedule
Santa Maria P25 System
As of Date
3
Summary
Milestone

Duration

Task Start

Task Finish

Days
Implementation Project - Phase 3 Executing
Contract
Contract Award

289

6/24/2014

12

6/24/2014

7/9/2014

0

6/24/2014

6/24/2014

Project Kick-Off

3

7/7/2014

7/9/2014

Milestone

Subscriber Order Bridged

0

6/24/2014

6/24/2014

90

7/10/2014

11/12/2014

90

7/10/2014

11/12/2014

0

11/12/2014

11/12/2014

10

11/13/2014

11/26/2014

10

11/13/2014

11/26/2014

0

11/26/2014

11/26/2014

Contract Design Review

Task

Review Contract Design

Milestone

Design Approval

Summary

Order Processing

Task

Process Equipment list

Milestone

Order Bridged

Summary

Manufacturing and Staging

189

6/24/2014

3/13/2015

Task

Manufacture Motorola Subscribers

30

6/24/2014

8/4/2014

Task

Manufacture Motorola FNE

30

12/29/2014

2/6/2015

Task

Manufacture Non-Motorola Equipment

30

12/25/2014

2/4/2015

Task

Develop Programming Configurations and Fleetmapping

21

11/27/2014

12/25/2014

Milestone

Ship to Staging

0

2/6/2015

2/6/2015

Task

Stage System

12

2/9/2015

2/24/2015

Task

Perform Staging ATP

2

2/25/2015

2/26/2015

Milestone

CCSI Acceptance

0

2/26/2015

2/26/2015

Task

Ship Equipment to Field

8

2/27/2015

3/10/2015

Task

Receive and Inventory Equipment in Field

3

3/11/2015

3/13/2015

99

12/26/2014

5/13/2015

37

3/16/2015

5/5/2015

6

3/16/2015

3/23/2015
3/25/2015

Summary
Activity

Installation
Install FNE Equiment

Task

Install FNE Los Flores Remote Site

Task

Install Los Flores Remote Site Antenna System

2

3/24/2015

Task

Install FNE Master Site

11

3/26/2015

4/9/2015

Task

Install FNE Prime Site

9

4/10/2015

4/22/2015

Task

Install Prime Site Antenna System

2

4/23/2015

4/24/2015

Task

Install FNE Santa Maria PD Remote Site

4

4/27/2015

4/30/2015

Task

Insstall Santa Maria PD Remote Site Antenna System

3

5/1/2015

5/5/2015

Milestone

FNE Installations Complete

0

5/5/2015

5/5/2015

Activity
Task

Microwave Installation
Transmission Engineering

8

3/16/2015

3/25/2015

3

3/16/2015

3/18/2015

Task

Install 1 MW Link

5

3/19/2015

3/25/2015

Milestone

Microwave Installation Complete

0

3/25/2015

3/25/2015

31

3/24/2015

5/5/2015

2

3/24/2015

3/25/2015

11

3/26/2015

4/9/2015

8

4/24/2015

5/5/2015

Activity

MCC7500 Console Installation

Task

Install 2 OP Positions at SMAT Dispatch Center

Task

Install 9 Consolettes and Ant Sys at Santa Maria PD

Task

Install 6 OP Positions at Santa Maria PD Dispatch Ctr

06/03/14

2015

Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

7/31/2015

Task
Summary

2014
Jun Jul
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Santa Maria P25 System
As of Date

Duration

Task Start

Task Finish

Days

Milestone

Console Installations Complete

0

5/5/2015

Milestone

Installation Acceptance

0

5/5/2015

5/5/2015

35

3/26/2015

5/13/2015
3/27/2015

Activity

System Optimization
Link Verification

2

3/26/2015

Task

Optimize System FNE

3

5/11/2015

5/13/2015

Milestone

Optimization Complete

0

5/13/2015

5/13/2015

81

12/26/2014

4/17/2015

Program Portables

25

3/16/2015

4/17/2015

Task

Program and Install Mobiles

53

12/26/2014

3/10/2015

Milestone

Subscriber Complete

0

4/17/2015

4/17/2015

21

5/14/2015

6/11/2015

21

5/14/2015

6/11/2015

0

6/11/2015

6/11/2015

40

5/14/2015

7/8/2015

5

5/14/2015

5/20/2015

Task

Summary

Subscriber Installation

Training

Task

Perform Training

Milestone

Training Complete

Summary

Audit and Acceptance Testing

Task

Perform R-56 Audit

Task

Perform System Testing

1

5/21/2015

5/21/2015

Task

Perform Coverage Testing & Finalize Cutover Plan

10

5/22/2015

6/4/2015

Task

30 Day Operational Test / Full System Loading

23

6/5/2015

7/7/2015

Milestone

SATP Acceptance

0

7/7/2015

7/7/2015

1

7/8/2015

7/8/2015

Activity

Cutover

Task

Cutover

1

7/8/2015

7/8/2015

Milestone

Cutover Complete

0

7/8/2015

7/8/2015

Summary
Task

Finalize
Punchlist Resolution

Task

Finalize Documentation

Milestone

Final Acceptance

06/03/14

2015

Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

5/5/2015

Task

Activity

2014
Jun Jul

17

7/9/2015

7/31/2015

5

7/9/2015

7/15/2015

10

7/16/2015

7/29/2015

0

7/31/2015

7/31/2015
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EXHIBIT C-1

SYSTEM DESCRIPTION
INTRODUCTION
Motorola is pleased to offer the City of Santa Maria a fully integrated solution in response to its
request for a P25 700 MHz P25 Phase 2 Trunked Simulcast Radio System. Motorola has carefully
reviewed the Request For Proposal (RFP) published by the City, and has put forth a system solution
that we believe provides the maximum value to both the users in terms of system reliability and
functionality as well as the City administrators in terms of total cost. Motorola is proposing it latestgeneration of its long-standing, proven ASTRO 25 system to Santa Maria.
Motorola’s ASTRO 25 P25 technology has been deployed in hundreds of systems within the US
alone, and hundreds more world-wide. Motorola is also the global leader in accepted P25 Phase 2
systems, with 5 fully accepted, and contracts for over 30 more in the US alone (Figure 1).

Figure 1: Motorola is a global leader in P25 technology

Motorola proven experience in deploying P25 systems is an asset to the City in that the City can be
assured that Motorola has the right experience and capabilities to make the P25 deployment for Santa
Maria a complete success. We look forward to the opportunity to work with the City and welcome
any questions the City may have regarding our system.

SYSTEM OVERVIEW
Motorola’s system is summarized in Figure 2.
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Los Flores RF Site

PD Dispatch RF Site

(5) GTR 8000 Trunked Simulcast

(5) GTR 8000 Trunked Simulcast

Repeaters (700Mhz)

Repeaters (700Mhz)

SMAT

PD Dispatch

(2) MCC7500 Dispatch
Consoles

Master Site

(6) MCC7500 Dispatch
Consoles

L2 Core

Voice Recording System
(1) Radio Recording System
(1) Telephony Recording System

Figure 2: Santa Maria System Infrastructure

The network is also summarized in the following table:
•
•
•
•

One (1) Motorola L2 Master Site (also referred to as the Network Core). Refer to Exhibit I Six (6)
MCC7500 IP-based Operator Positions for the Santa Mara Police Dispatch (SMPD).
Two (2) MCC7500 IP-based Operator Positions for the Santa Maria Area Transit (SMAT).
Two (2) GTR8000 Expandable Site Sub-System-based site in a single simulcast configuration.
One (1) Fully redundant, centralized radio and VoIP/Telephony audio logging system.

Per the requirements of the RFP, Motorola is also providing a variety of subscriber types in its
solution, these are:
•
•
•

APX4000/4500 Portables and Mobiles.
APX7000/7500 Portables and Mobiles.
APX7000XE Portables.

Final Portable and Mobile radio equipment counts are detailed in Exhibit C-2 Equipment List
The following sections within this system description are organized as follows:
•

Detailed Summary of Santa Maria System Configuration.
− ASTRO 25 Network Core.
− MCC7500 Dispatch Sub-Systems.
− 700 MHz Simulcast Sub-System.
− Radio/VoIP Logging Solution.
− Microwave Connectivity Solution.
♦ Including communication circuit requirements.
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•
•
•

− APX Subscriber Solution.
Detailed Explanation of Coverage Design.
Design Basis.
General Overview of select ASTRO 25 features and sub-systems.

The intent of this layout is to provide the reader with the specifics of the Santa Maria System.

SANTA MARIA SYSTEM DETAILS
ASTRO 25 Network Core
Motorola offers customers flexibility when sizing their network. Motorola’s core solutions range from
conventional-only cores with limited redundancy to large-scale state-wide cores capable of supporting
100+ RF sites and thousands of channels. Based on the City’s requirements upon deployment,
Motorola has selected a mid-sized core known as the L2 core. A high-level summary of the L2 Core
is shown below in Figure 3.

Figure 3: L2 Core Overview
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The L2-Core can be broken down into two functional groups, which are:
•
•

Network Applications and Control.
Core Network Fabric.

The Network Applications and Control group provide the call processing and network management of
this system. The call processing functions are provided by an application known as the Zone
Controller. For redundancy purposes the Zone Controller application is duplicated and hosted on two
different virtual servers so that in the case of a server failure, the secondary Zone Controller
application will take over for the primary. Other applications reside on these virtual servers as well.
These applications comprise the network management components of the system and are used for
tasks such as:
•
•
•
•
•

Adding/Deleting subscribers from the system.
Adding/Deleting infrastructure from the system.
Alarm Reporting and Management.
Real-Time Network Monitoring.
Performance Statistics.

These applications are not considered critical, and therefore reside on either virtual server, but not
both. A loss of a virtual server will result in the loss of the functionality of the applications which
reside on it, but as discussed previously, voice call processing is automatically switched to the
remaining virtual server.
The Core Network Fabric is comprised of Ethernet switches and routers, as well as a firewall which
enable the IP traffic to move between the Network Core and the sub-systems (RF and Dispatch sites)
as well as out of the radio network to other networks.
The heart of the network core is formed by the core LAN switches and routers. These devices act as
the central hub of the system and the central rendezvous points for control and audio within the
system. In an L2 configuration, the core switches and routers are redundant so that the loss of a single
core router and/or switch will not interrupt the flow of data within the radio network.
The Motorola radio network is intended to be a closed network between the network core and the subsystems. However, there are applications where communication to an outside network is required in
the system (e.g. audio logging). A Customer Network Interface (CNI) has been provided to allow IP
traffic to leave the radio network and traverse to the Customer’s Enterprise Network (CEN). This
interface follows the industry standard “DMZ” style of protection within which a firewall provides
both the active filtering of the traffic, as wells as Network Address Translation (NAT) to protect the
radio network.
Communication between the radio network core and the sub-systems is accomplished via the core
network fabric and the demarcation point between the network core and the sub-systems is the
backhaul switch. It is at the backhaul switches where the site links between the simulcast sub-system
and dispatch centers will be terminated and in the case of customer-provided backhaul links (e.g.
SMAT transit dispatch link) where the link demarcation point will be.
Additional information regarding general options and features can be found in the ASTRO
Overview of the System Description.

Dispatch Sub-System
The MCC7500 Dispatch Console is Motorola’s current high-tier console solution for P25 systems.
The MCC7500 is a fully IP-based console which retains many of the same features that were offered
May 2014
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in our Gold Elite platform. The MCC7500 is frequency agnostic and can operate on all system types
required by the City including:
•
•
•
•

Analog Conventional.
Digital Conventional.
P25 Phase 1 (FDMA).
P25 Phase 2 (TDMA).

For Santa Maria users who currently operate Gold Elite, they will find that the GUI has been kept
largely unchanged from Gold Elite to enable a near-seamless transition. In fact, many of our
migrating customers find it unnecessary for detailed dispatcher training when transitioning to the
MCC7500 from the Gold Elite Operator Position.

Dispatch Site Architecture
The Santa Maria Police Department Dispatch site will be used to illustrate the general architecture of
an MCC7500 dispatch site, which is shown below in Figure 4.

Figure 4: SMPD Dispatch Site Block Diagram

The dispatch site begins with the site LAN, where the site routers connect (logically) to the backhaul
switches at the Network Core.
Each of these site routers connect to a site LAN switch, which together make up the site LAN.
Per the RFP requirement for no single point of failure, Motorola has included a dispatch site LAN
that is fault tolerant, and a failure of a single LAN device will not cause a total loss of dispatch
functionality for either the SMPD or SMAT dispatch sites.
The Operator Positions are distributed between the two site LAN switches to maximize fault
tolerance in the case of a single LAN switch failure. As detailed in the previous section, the Network
Core is the rendezvous point for all audio in the system, and therefore the connection between the
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consoles and the trunked simulcast sub-system will be facilitated via the dispatch site and network
core LANs.

AUXI/O Server
Connection of auxiliary functions (relay controls and alarms) is provided locally at the SMPD center
via the AUXI/O server. The AUXI/O sever is a single rack unit device (1.75” tall) that has the
capability of sensing up to 48 relay closures and capable of generating 16 relays. Per the RFP
requirement for AUXI/O capacity, the system is capable of expansion, and can support all of the
future requirements of the City as detailed in the RFP. The AUXI/O server provides the local
interface to the AUX circuits, but also makes control of these circuits available to consoles that are
not located locally (e.g. SMAT dispatch). Therefore the any AUX circuit can be made available to
any console in the system – or than can be restricted – as the City requires.

Conventional Channel Gateway and Conventional Site Controller
Connection to local conventional resources (e.g. base radios or control stations) is accomplished via
the Conventional Channel Gateway (CCGW). The CCGW is also a small 1 rack unit device (1.75”
tall) that can terminate up to 8 conventional resources. Much like the AUXI/O sever; the CCGW
makes any conventional resource available to any console on the entire system. Access to these
resources can also be restricted as necessary per the desire of the City.
The Conventional Site Controller (CSC) is provided such that in the unlikely event where complete
communications with the network core is lost, the consoles will still have access to the local
conventional and AUX resources on the local site LAN.

MCC7500 Operator Position
An MCC 7500 Dispatch IP Console consists of the following elements:
•
•
•
•
•
•
•

Voice Processing Module (VPM).
Operator position computer.
Monitor.
Keyboard/Mouse.
Speakers, Microphone and/or headsets.
Footswitch.
Instant Recall Recorder.

This section discusses the various components that make up the MCC 7500 Dispatch Console system,
in Figure 5. These components are connected together and to the rest of the ASTRO 25 system on the
IP network.
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The MCC 7500 Dispatch Console functions as an integrated component of the total radio system,
fully participating in system level features such as end-to-end encryption, patching, and emergency
calls/response. A diagram of a typical MCC7500 Operator Position is shown below in Figure 5.

Figure 5: Motorola MCC 7500 Dispatch Console Hardware Architecture
(Generic Example)

As discussed earlier, MCC 7500 operator position connects directly to the radio system’s IP transport
network without gateways or interface boxes. Audio processing, encryption, and switching
intelligence for dispatch are performed within each software-based operator position, without
additional centralized electronics.
Voice Processing Module (VPM)
The VPM provides vocoding and audio processing services for the dispatch console. It connects to
the console site LAN switch and communicates with the dispatch console PC via Ethernet. Each
operator position includes a PC and a dedicated VPM. The VPM also provides connections for analog
devices to be connected to the digital console.
The VPM has connectors for the following devices:
•
•
•
•
•
•
•
•
•

One desktop microphone.
Two headset jacks.
Up to eight desktop speakers.
Local logging recorder – not used in Santa Maria System.
Radio instant recall recorder.
External telephone set.
External paging encoder.
Footswitch.
Generic transmit audio input.
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A secure card provides encryption and decryption services for the dispatch console. It is capable of
supporting multiple, simultaneous encryption/decryption sessions using multiple algorithms and
multiple secure keys. Per the RFP requirements, all of the Operator Positions have been equipped
with AES encryption.
Personal Computer (PC)
The dispatch console uses a customized Motorola-certified PC running the Microsoft Windows
operating system, and has a mini-tower form factor. The PCs are processed through Motorola
factories in Schaumburg so that the application software, necessary voice cards (i.e. instant recall
recorder) can be installed and tested to ensure they are operating properly.
Instant Recall Recorder (IRR)
The Instant Recall Recorder is a software-based solution which resides on the Operator Position PC
and utilizes the connections provided by the VPM for local logging. The Dispatchers can access the
IRR application directly on their dispatch PCs.
Console Sub-System Interface
The RFP required that the consoles utilize the Console Sub-System Interface (CSSI) standard to
communicate with the radio network. After careful review of the features offered by the standard and
those offered by a native Motorola interface, Motorola has our own native console interface to
maximize the available features and functions available to the City.
Motorola has and continues to be a supporter of the P25 standard, and understands the drive towards a
standard to give customers additional options when building their system. In the case of the CSSI
standard however, it does not currently offer enough features and functionality compared to the native
Motorola interface, and therefore represents a reduction in functionality which Motorola does not
typically recommend to our customers.
Examples of functions not supported by the CSSI standard include:
•

Unified Aliasing – This means that the aliases used in the ASTRO 25 system will not carry
over to CSSI-based consoles and the separate databases must be separately managed

•

System Access Priority Select – This feature allows a dispatcher to temporarily escalate the
priority of a talkgroup to ensure that it has higher priority during a tactical event.

•

Talkgroup Repeat On/Off - The Talkgroup Repeat On/Off feature enables a dispatcher to
control the ability of radio users in a talkgroup to hear the transmissions of other radio users
in that talkgroup.

•

Emergency Call with Infinite Hang-Time - Trunking Emergency Calls can be initiated by a
dispatcher on ASTRO 25 trunking resources. When a trunking Emergency Call is started by a
dispatcher, the call is assigned a voice channel for an indefinite period of time. The voice
channel is released only when a dispatcher ends the call.

•

End to End Encryption with Network-Based Common Key Management - The End to
End Encryption with Network-Based Common Key Management for Consoles and Radios
feature provides a single point for managing encryption keys and other aspects of secure
communications for the radios and dispatch consoles used in both the conventional and
trunking portions of the radio system.

•

Agency Partitioning - The Agency Partitioning feature provides a means of controlling
access privileges for configuration information by agency.
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•

Unified Management of Conventional and Trunked Resources - The Unified
Management of Conventional and Trunked Resources feature provides single points of
configuration, fault and performance management of the conventional and trunking resources
in the radio system.

More features that are not supported by the CSSI standard are available upon request.

700 MHz P25 Phase 2 Simulcast Sub-System
Motorola is proposing a two-site simulcast sub-system in order to meet the coverage requirements of
the City. The prime site is to be co-located with the SMPD network core and the SMPD site. This
also happens to be the location of one of the simulcast remote sites. The second location is the Los
Flores remote site. This design is summarized below in Figure 6.

Figure 6: Simulcast Logical Site Architecture

Motorola has to co-locate the prime and network cores in order to maximize value to the city by
reducing cost, and keeping the main network components in an easy to access location versus the Los
Flores site. This places a particular importance on the SMPD facility and it is recommended that this
equipment be installed in a secured room with adequate seismic, flooding, and power/HVAC
considerations.

Prime Site Equipment
As with all of the previously discussed ASTRO 25 components, the ASTRO 25 simulcast prime and
remote sites are IP-based, modular, and scalable to the needs of the City. A simplified diagram of the
prime site is shown below in Figure 7.
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Figure 7: Prime Site Block Diagram

The Motorola ASTRO 25 Prime Site contains the same network architecture that is used both in the
MCC7500 dispatch site and the network core to provide redundancy and reliability. These network
components are highlighted above within the Site LAN and Sub-Site Switching/Routing boxes. Note
that the network design will not result in the loss of the prime site for any loss of any single
component within the Site LAN or Sub-Site Switching/Routing architecture.

Prime Site Controllers
The Prime Site Controller (PSC) acts as the central control point for the simulcast system. The PSC
communicates with the Zone Controller application at the network core, and is responsible for
messaging and management of the simulcast remote sites it controls. Due to its critical nature, the
Prime Site Controller is deployed on two separate hardware platforms – both of which are
manufactured by Motorola. This allows the loss of one physical controller to not take the entire
simulcast site out of service.

Comparators
The comparators serve to sample all of the incoming audio from the remote sites and determine which
audio is superior between the two and only forward the best audio to the network core and therefore
the remainder of the system. Motorola’s comparator contains the ability to house two comparator
devices in a single hardware chassis, however due to the availability requirements of SMPD a
dedicated comparator chassis is provided per comparator device. A single comparator serves a single
RF channel which means two talk-paths in a Phase 2 TDMA system.

May 2014
Use or disclosure of this proposal is subject
to the restrictions on the cover page.

C1-10

System Description

City of Santa Maria, CA
P25 700 MHz Trunked Simulcast Radio System

Motorola Solutions Confidential Restricted

Simulcast Remote Site
The Motorola Simulcast Remote Site is a largely self-contained device within itself. In an effort to
maximize reliability and re-use of components, Motorola developed the Expandable Site Sub-System
architecture, shown below in Figure 8.

Figure 8: Motorola Expandable Site Sub-System

All necessary communication cables (including RF and networking) enter and exit the ESS through
an interface panel at the top of the frame (interface panels are also provided for rack-mounted ESS
configurations as well). Therefore the ESS is specified as a single product instead of a combination of
several products. The ESS has several advantages over the traditional base radio approach including:
•
•
•
•

Pooled Power Supplies amongst all radios.
Integrated RF Distribution System (TX Combiner/RX Multicoupler).
− Can share TX and RX antennas between multiple ESSs.
Integrated Networking (Ethernet Switching via backplane).
Integrated GPS support.

Per the requirements of the RFP, the City system contains 5 RF channels, which provide the
following functions:
•
•

One (1) dedicated control channel.
Three (3) P25 Phase 2 Channels.
− Provides six talk-paths.
•

One (1) Dynamic P25 Phase 1 or Phase 2 channel.
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−

Provides one FDMA talk-path or two TDMA talk-paths dynamically.

A single ESS is capable of housing six (6) radios, and therefore a single ESS has been provided for
each of the RF sites (SMPD and Los Flores).

RADIO/VOIP TELEPHONY LOGGING SUB-SYSTEM
The City required a large-scale robust logging sub-system in order to meet the needs of the SMPD
and SMAT. Motorola has partnered with NICE to provide a centralized IP-based logging solution that
is reliable and scalable, and should meet the need of the City for years to come. Like the ASTRO 25
network, the NICE radio logging solution is fully IP-based, and is the only platform that is fully
certified by Motorola for use on its ASTRO 25 systems
The logging system is co-located with the network core at SMPD, and re-uses many of the
components in the radio network core for efficiency and cost-savings. The network core hardware is
highlighted in red below, while the remaining hardware is solely for audio logging purposes.
The logging servers and recorders have been deployed in a redundant configuration as required by the
RFP.
At each Dispatch Center we have provided the following:
•

One (1) NICE IP Radio Logging Recorder

•

One (1) Storage Center in RAID 1 Configuration with 75,000 hours
o One (1) NICE Inform Reconstruction License

•

One (1) NICE NRX 8-Simultaneous Channel Telephony Logging Recorder with 48,000
hours of on-line storage
o One (1) NICE Inform Reconstruction License

•

One (1) ANI/ALI Driver

•

One (1) CastleRock SNMP Management Application

A high-level summary of the logging sub-system is show below in Figure 9.

May 2014
Use or disclosure of this proposal is subject
to the restrictions on the cover page.

C1-12

System Description

City of Santa Maria, CA
P25 700 MHz Trunked Simulcast Radio System

Motorola Solutions Confidential Restricted

Figure 9: Logging Sub-System

P25 Radio System Logging
The audio collection point for the P25 radio system traffic is the Archiving Interface Server (AIS) in
the above diagram. The AIS is functionally analogous to an MCC7500 Operator Position in that it
receives system vocoded audio and performs the decryption (if necessary) and send the audio on.
However, instead of converting the vocoded audio to analog for replay through a speaker/headset
system, the AIS forwards on the raw P25 vocoded packets (non-encrypted) to the radio logging
recorder. Logging in the native P25 format is highly efficient, and does not introduce degradation in
the audio sample due to transcoding (i.e. converting from one vocoder to another).
The logging recorder stores the logged audio, but also forwards the audio to the NICE Storage server
which is also co-located at SMPD, but functionally resides outside of the radio network. These two
networks are securely connected via a Motorola provided and configured firewall. The NICE storage
server is the primary repository for both radio and VoIP/Telephony traffic.

VoIP/Telephony Logging
The main collection point for the VoIP/Telephony logging is the NICE NRX VoIP/Telephony logger.
The NRX platform supports all of the formats required by the RFP as well as the number of dedicated
telephony circuits required by the RFP.
City of Santa Maria, CA
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The existing VoIP/Telephony circuits at SMPD will be interfaces to the NICE NRX logger locally,
and the VoIP circuits from SMAT will be transported via the City-provided fiber connection to the
NICE LAN at SMPD.
Backhauling of the SMAT VoIP circuits to the SMPD provides an efficient method of logging the
SMAT audio as well as providing network connectivity to SMAT for replay and call reconstruction
services.

Storage
Long-term storage is provided by the NICE Storage center, which provides a central storage point for
both the radio and VoIP/Telephony loggers. Storage is accomplished on a network storage device,
and accessed via remote reconstruction clients through the NICE INFORM Server.

Playback/Reconstruction
Motorola has provided redundant NICE Inform servers for audio search and playback with the
following user licenses:
•

Four (4) Reconstruction

•

Four (4) Organizer

•

Six (6) Monitor

•

Four (4) Verify

Playback is accomplished via a web-based application, and can be installed on any Windows-based
machine on the customer network. This allows SMPD and SMAT flexibility to deploy the
reconstruction on existing PCs or obtain new ones if they so desire, however each application is
limited to the number of concurrent users per license quantities. No dedicated playback PCs are
provided in this proposal.

Network Connectivity
Microwave Connectivity
As stated earlier, the system has only two physically remote sites from the SMPD dispatch location,
which are Los Flores and SMAT Dispatch. The connectivity between SMAT and the SMPD will be
provided via Fiber by the City and the City will provide an Ethernet/IP interface for connection on
both ends of this fiber link. The necessary link between SMPD dispatch and Los Flores however is to
be provided by Motorola. To that end, Motorola has partnered with Cambium Networks to deliver a
reliable and robust Ethernet-based microwave connectivity solution (Figure10).
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Figure 10: PTP810 2+0 Solution

Motorola is proposing to utilize a Cambium PTP810-based microwave solution to provide
connectivity between the Los Flores and SMPD sites. The PTP810 solution is to be licensed in the 11
GHz band, which is fully compliant with the RFP requirements.
As shown above, the PTP810 solution is a split-mount solution within which the microwave radio is
connected directly to the antenna system (referred to as the Outdoor Unit – ODU) and only the data
signalling is transported up/down the tower. The data interfacing and switching is handled by the
Modular Modem Unit (MMU) which is mounted inside the equipment shelter. A picture of each unit
is shown below (Figure 11).

Figure 11: PTP810 ODU (left) and MMU (right)

Motorola has a compliant 2+0 protected microwave link per RFP requirement 2.3.1.
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Motorola’s microwave solution provides the required 2+0 redundancy and the required bandwidth in
that two links are operational at the same time, and will automatically switch should one path become
unusable. These two links use the same physical site path, but are separated in their polarizations for
optimal efficiency and reduced tower loading.

Total Bandwidth Requirements
As stated above, the two necessary links are being provided by a combination of both Motorola and
the City. Per the requirements of the RFP, Motorola has provided its total bandwidth requirements for
the system below. Please note that Motorola is unable to estimate the bandwidth requirements for the
VoIP traffic that will be carried on the SMPD-SMAT Fiber link as that information was not provided
in the RFP. However, Motorola is confident that the Fiber link will have enough bandwidth to
accomplish the necessary link (Table 1).
Table 1: Communication Link Requirements

SMPD - SMAT
SMPD - Los Flores

1,000 kbps

0.01%

20 ms

312 kbps

0.01%

10 ms

SUBSCRIBERS
In response to the City’s need for mission critical mobile and portable radios, Motorola is proposing
its next generation of APCO Project 25 (P25) subscribers, the APX series. Motorola’s APX™ series
of subscribers delivers exceptional performance by combining advanced voice and data technology
with legendary Motorola quality. Motorola developed our APX subscribers with revolutionary
ergonomics, rich features, and robust design to provide users with flexibility, functionality, and safety
(Figure 12).
Motorola’s APX P25 radios deliver exceptional performance by combining advanced voice and data
technology driven by the challenges of mission-critical users. It enables the City to achieve instant
multi-agency interoperability for mission-critical first responders, in a form factor that has been
designed specifically for public safety and law enforcement agencies.
The APX radio interfaces with our ASTRO 25 infrastructure technology to provide seamless, highquality communications that meet and exceed P25 standards for all of the City’s mission-critical
communications needs.
The APX series is available in multiple models and configurations for both portables and mobiles.
These models include the APX 7000, APX 6000 and APX 4000 for the portables and the APX 7500,
APX 6500, and APX 4500 for the mobiles. This expansive portfolio provides the City the flexibility
to select the subscribers that best fit their specific needs.
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Figure 12: The APX series delivers mission critical two-way communications

Portable and Mobile Radios for SMPD & SMAT Users
In analyzing the RFP specifications in light of the feature sets and options available with the APX
series of radios, we have the following APX configurations (Table 2).
Table 2: APX High-Level Summary

City
Refuse
City
Service Trucks
City
Dozer
SMAT

Transit

Fire

Fire

4500
Mobile
4500
Mobile
4500
Mobile
4500
Mobile

O2
Dash Mount
O2
Dash Mount
O2
Dash Mount
O2
Dash Mount
O2

4500
Mobile

Desk Set

7500
Mobile

Single Head

7500
Mobile
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O5

O5
Dual Head

700 MHz, OTAP, GPS, Text
Messaging, Palm Mic

22

700 MHz, OTAP, GPS, Text
Messaging, Palm Mic, Water Resistant
Speaker

5

700 MHz, OTAP, GPS, Text
Messaging, Palm Mic, External
Emergency

11

700 MHz, OTAP, GPS, Text
Messaging, Palm Mic, External
Emergency

40

700 MHz, OTAP, Text Messaging, Desk
Mic, Power Supply

1

Dual Band (700 & VHF), GPS, OTAP,
Palm Mic, Aux Speaker, External
Emergency

10

Dual Band (700 & VHF), GPS, Text
Messaging, OTAP, Palm Mic, Aux
Speaker, External Emergency

14
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Police

7500
Mobile

Police

7500
Mobile

Detectives

Police

7500
Mobile

Command

Police

7500
Mobile

Motorcycle

Police

7500
Mobile

Backup

Fire Stations

City

City:
IT, CD, PW,
Landfill
City:

7500
Mobile
7500
Consolette
4000
Portable

O5
Remote Mount

O5
Dual Head

O2
Motorcycle

O5
Desk Set

O5
Desk Set
O5
Consolette
Model 3

Dual Band (700 & UHF), GPS, Text
Messaging, OTAP, AES Encryption &
OTAR, Palm Mic, Aux Speaker,
External Emergency

60

Dual Band (700 & UHF), GPS, Text
Messaging, OTAP, AES Encryption &
OTAR, Palm Mic, Aux Speaker,
External Emergency, Low Profile
Antennas

16

Dual Band (700 & UHF), GPS, Text
Messaging, OTAP, AES Encryption &
OTAR, Palm Mic, Aux Speaker,
External Emergency

4

Dual Band (700 & UHF), GPS, Text
Messaging, OTAP, AES Encryption &
OTAR, Weather Proof Housing, Palm
Mic, Aux Speaker, External Emergency

9

Dual Band (700 & UHF), OTAP, Text
Messaging, AES Encryption & OTAR,
Desk Mic, External Emergency, Power
Supply

4

Dual Band (700 & VHF), OTAP, Text
Messaging, Desk Mic, External
Emergency, Power Supply

17

700 MHz, OTAP, Text Messaging, Desk
Mic, Power Supply, Tone Remote
Control

4

700 MHz, GPS, OTAP, Text
Messaging, 2.5” Belt Clip,

84

25 Leather Carry Cases
4000
Portable

Model 2

700 MHz, GPS, OTAP, Text
Messaging, 2” Belt Clip

126

Transit

4000
Portable

Model 2

700 MHz, GPS, OTAP, Text
Messaging, 2” Belt Clip, Leather Carry
Case, Extended Battery

14

Police

7000
Portable

NA

Dual Band (700 & UHF), GPS, OTAP,
Text Messaging, AES Encryption &
OTAR, Leather Carry Case,
Windporting Mic

171

Fire

7000XE
Portable

Black

Dual Band (700 & VHF), GPS, OTAP,
Text Messaging, High Temp Mic Cable,
Extended Battery

12

AS, LB, R&P,
Water

Command
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Fire

7000XE
Portable

Green Body
Black Mic

Dual Band (700 & VHF), GPS, OTAP,
Text Messaging, High Temp Mic Cable,
Extended Battery

33

Motorola followed the RFP requirements and equipped the mobiles and portables with the required
options per subscriber type (e.g. AES encryption, GPS, Text Messaging, speaker microphones, spare
batteries, etc.).
The following sub-sections provide an overview of the general subscriber families. Further
information can be provided if desired by the City.

General APX Portable and Mobile Model Tiers and Functionality
All APX series portable and mobile radios by Motorola are compliant with TIA-102 Class A for P25
operation and TIA-603 Class A for analog operation. A description of the specific modeling tiers and
functionality are shown in this section.
APX 7000 Portable Radios
The APX 7000 is Motorola’s 4th generation P25 multi-band portable and was designed with direct
input from first responders. Engineered with high performance technology and utilizing innovative
designs, the APX 7000 provides users with an ergonomic and rugged device that delivers superior
audio performance with real-time information in a smaller package. The APX 7000 is easy to use
allowing personnel to focus on their job at hand rather than the technology. In addition, the APX 7000
equips first responders with the loudest, clearest audio of any Motorola portable on the market.
Motorola has designed the APX 7000 portable radio to provide the City with the highest level of
Project 25 interoperability. The APX radio can operate on Project 25 Phase 1 FDMA and Phase 2
TDMA trunking systems and also operate on analog and Project 25 conventional systems. The APX
7000 portable is capable of the most advanced security/encryption features available in the industry
such as Project 25 compliant AES. It comes standard with IP67 submersibility (1m/30mins) and is
upgradable to Delta T submersibility (2m/2hrs). Its unique T-Grip form factor provides secure and
easy handling (Figure 13).
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Figure 13: Available APX 7000 radio operation controls

APX 7000XE
The APX7000XE has been tailored to our customers who serve in the fire departments and require an
easier radio experience when wearing their protective equipment. The APX7000XE is shown below
(Figure 14).

Figure 14: APX 7000XE

APX Included Features
• Top-mounted orange emergency button.
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•
•
•
•
•
•
•
•
•
•
•

Three programmable side buttons for easy access features.
Large universal push-to-talk button backlit for easy activation.
Rugged GCAI accessory connector for improved audio accessories.
Four-line, 14-character, with two rows for icons, alphanumeric display.
3 x 6 keypad with up to 24 programmable soft keys.
Cellular style user interface and color display.
Easy Access Emergency Button.
Meets Military Specs 810 (C, D, E, & F).
Project 25 Phase 1 FDMA operation.
Project 25 Phase 2 TDMA operation.
12.5/20/25 kHz bandwidth receiver – analog capable.

The APX 7000 portables support 2000 talkgroups/modes as well as the following features and
functionality:
•
•
•
•
•
•
•
•

Conventional channels.
Talk-around channels.
Can support up to 75 trunking systems, and 100 Personalities.
Scan and Priority Scan available.
Dynamic Regrouping capable.
Call-Alert Paging and Individual Call.
Transmit or Receive by Unit ID or Alias.
Features share the Unified Call List.

The APX 7000 will support multiple encryption algorithms including both software-based and FIPSapproved UCM-based solutions. Motorola has specifically included AES encryption for the City of
Santa Maria system.
•
•
•
•
•
•
•
•
•
•

ADP/AES/DES/DES-XL/DES-OFB/DVP-XL.
Multi-algorithm / multi-key support.
Type I and Type III encryption.
Over the air encryption key management (OTAR).
Multiple encryption algorithms per radio.
Minimum of 128 encryption keys/radio.
Hardware and software encryption.
40kbit RSA software encryption (ADP).
Type III/IV hardware UCM encryption.
FIPS140 certification with UCM Module.

With the integrated voice & data (IV&D) the APX 7000 will support the following data applications:
•
•
•

Over-the-air programming (POP25.)
Integrated GPS for personnel location.
Text Messaging.

APX 4000 Portable Radios
The APX 4000 radios offer voice and data capabilities with a color display and speaker in a compact
rugged design (Figure 15).
The radios come in two models; Model 2 and Model 3.
APX 4000 Model 2 features include:
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•
•
•
•
•
•
•
•
•
•

Top-mounted orange emergency button.
Three (3) programmable side buttons for easy access features.
Push-to-talk button designed for easy activation.
Dual Function Rotary Knob for Channel Selection and Volume Control.
Rugged GCAI accessory connector for improved audio accessories.
Two-line, 12-character, with two rows for icons, alphanumeric display.
3 x 2 keypad with for navigating through menus.
Cellular style user interface and color display.
Easy Access Emergency Button.
Meets Military Specs 810 (C, D, E, and F).

Figure 15: APX 4000

The Model 3 has all the features as the Model 2, with the addition of a full 3 x 6 keypad with up to 24
programmable soft keys (Figure 16).
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Figure 16: APX 4000 Model 3 (Left) and Model 2

Both APX 4000 Model 2 and Model 3 portables support the following functions and feature sets:
•
•

Project 25 Phase 1 FDMA and Phase 2 TDMA trunking systems.
12.5/30/25 kHz bandwidth receiver – analog systems.

The APX 4000 series supports 512 talkgroups/modes as well as the following features and
functionality:
•
•
•
•
•
•
•

Conventional channels.
Talk-around channels.
Can support up to 20 trunking systems, and 100 personalities.
Scan and Priority Scan available.
Dynamic Regrouping capable.
Call-Alert Paging and Individual Call:
− Transmit or Receive by Unit ID or Alias.
− Features share the Unified Call List.
AES encryption.

An intelligent dual-microphone noise cancellation implemented to aggressively reduce background
noise source location or microphone used during the transmission.
With the integrated voice & data (IV&D) (included for required configurations) the APX 4000 can
support the following data applications:
•
•
•

Over-the-Air Programming (POP25).
Integrated GPS for personnel location.
Text Messaging.

Motorola has both the APX4000 Models 2 and 3 per the requirements of the RFP.
APX 7500 Mobile Radios
Motorola has designed the APX 7500 mobile radio to provide the City with the highest level of
Project 25 Interoperability and is capable of multiband operation. The APX radio can operate on
Project 25 Phase 1 FDMA and Phase 2 TDMA trunking systems and analog and Project 25
conventional systems.
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The APX 7500 mobile radio is capable of the most advanced security/encryption features available in
the industry such as Project 25 compliant AES.
The APX 7500 mobile supports multiple configurations to best support the City’s installation
requirements and user needs. The APX 7500 has the familiar and reliable design of the XTL 5000 for
ease of installation while enhanced with the advanced technology & performance of our APX
platform.
The APX 7500 mobile supports the following APX advanced feature sets:
•
•
•

Re-use XTL Footprint – The APX 7500 Mid-power mobile fits into the existing XTL footprint
allowing reuse of the mounting holes and cables.
Easy and efficient serviceability – The high-power mobile’s new trunion design provides secure
engagement. It also includes a new handle design that allows the radio to be removed without
having to remove the cables.
Multi-band - The APX 7500 can operate in 7/800 & VHF or 7/800 and UHF MHz Band
operation.

The mobiles support the following system and operation modes and capabilities:
•
•

Project 25 Phase 1 FDMA and Phase 2 TDMA trunked systems.
12.5/20/25 kHz bandwidth receiver – analog capable.

The APX 7500 mobile supports 2000 talkgroups/modes as well as the following feature and
functionality:
•
•
•
•
•
•

Conventional channels.
Talk-around channels.
Can support up to 75 trunking systems, and 100 personalities.
Scan and Priority Scan available.
Dynamic Regrouping capable.
Call-Alert Paging and Individual Call.
− Transmit or Receive by Unit ID or Alias.
− Features share the Unified Call List.

The APX 7500 can support multiple encryption algorithms including both software-based and FIPSapproved UCM based solutions.
•
•
•
•
•
•
•
•

ADP/AES/DES/DES-XL/DES-OFB/DVP-XL.
− AES included in this proposal
Multi-Algorithm / Multi-Key Support.
Type I and Type III Encryption.
Over-the-Air Encryption Key Management (OTAR).
Tactical OTAR and P25 OTAR capability.
Multiple encryption algorithms per radio.
128 Encryption Keys/Radio.
Hardware and Software Encryption.
− 40kbit RSA Software Encryption (ADP).
− Type III/IV Hardware UCM Encryption.
− FIPS140 Certification with UCM Module.

With the integrated voice & data (IV&D) the APX 7500 can support the following data applications:
•
•
•

Over-the-Air Programming (POP25).
Integrated GPS for personnel location.
Text Messaging.
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The APX 7500 mobile supports a motorcycle configuration, including:
•
•
•

Weatherproof housing.
Tuned to 15 Watts.
Special cable for rear of remote mount configuration.

The APX 7500 mobile also supports a control station configuration, including:
•
•
•

Base mount.
Power supply with power cable.
Internal speaker.

APX 7500 O5 Control Head
The O5 control head can be used in dash, remote,
and motorcycle mount configurations (Figure
17). The O5 control head offers the following
user interface features:
•
•
•
•
•
•

Two-line, 14-character, with one row for
icons, customizable tri-color LCD display.
Figure 17: APX 7500/6500 O5 control head
Can be ordered with a 3 x 6 keypad
microphone accessory with three programmable soft keys.
Five programmable soft key buttons and, five scroll-through menus with up to 24 programmable
soft keys.
Multiple control head configuration to fully control a single radio with up to 4 different wired
locations (APX 7500), and 2 wired locations (APX 6500).
Recessed Orange Emergency Button.
Meets Military Specs 810 (C, D, E, and F).

APX 4500 Mobile Radio
The APX 4500 mobile radio is another radio choice for the City. Its control head can be used in
remote or dash mount configurations and offers the following user interface features:
•
•
•
•
•
•

O2 Control head support.
Can be ordered with a 3 x 6 keypad microphone accessory with 3 programmable soft keys.
Four programmable soft key buttons and, 5 scroll-through menus with up to 20 programmable
soft keys.
Dual function knob that supports both channel selection & volume control.
Recessed orange emergency button.
Meets Military Specs 810 (C, D, E, & F).

The APX 4500 series support the following system and operational modes and capabilities:
•
•
•

Project 25 Phase 1 FDMA trunking.
Project 25 Phase 2 TDMA trunking.
12.5/20/25 kHz bandwidth receiver – analog capable.

The APX 4500 series supports 512 talkgroups/modes as well as the following features and
functionality:
•
•
•
•
•

Conventional channels.
Talk-around channels.
Can support up to 20 trunking systems, and 100 personalities.
Scan and Priority Scan available.
Dynamic Regrouping capable.
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•

Call-Alert Paging and Individual Call:
− Transmit or Receive by Unit ID or Alias.
− Features share the Unified Call List.

The APX 4500 supports encryption algorithms including software based and FIPS-approved UCM
based solutions.
•
•

AES & DES-OFB 48 key encryption.
Hardware and software encryption:
− 40kbit RSA software encryption (ADP).
− FIPS 140-2 Level 3 certification with AES Encryption Module.

With the integrated voice & data (IV&D) the APX 4500 can support the following data applications:
•
•
•

Over-the-Air Programming (POP25).
Integrated GPS for personnel location.
Text Messaging.

APX 4500 O2 Control Head
The O2 control head is ergonomically enhanced
for gloved operation
(Figure 18). It is available in black and impact
Green and can be used in dash mount
configuration or remote. The O2 control head
offers the following user interface features:
•
•
•
•
•
•
•
•
•

Integrated 7.5W speaker.
Figure 18: APX 4500 O2 control head
Bluetooth hardware.
Multifunction knob.
Large color display with three-line, 14-character, with one row for icons, customizable tri-color
LCD display.
Can be ordered with a 3 x 6 keypad microphone accessory with three programmable soft keys.
Four programmable soft key buttons and, five scroll-through menus with up to 20 programmable
soft keys.
Recessed orange emergency button.
Meets Military Specs 810 (C, D, E, and F).
Radio System Coverage.

SMARTPHONE SUPPORT
Motorola’s Unified Push-To-Talk solution unifies PTT users and communications across broadband
and ASTRO 25 networks by extending mission critical ASTRO®25 talkgroups to broadband PTT
users. Only authorized users with valid authentication credentials are allowed PTT service on the
Unified PTT system. The IP-based PTT Gateway directly connects ASTRO®25 trunked Zone
Controller to the Unified PTT Server.
The ASTRO 25 Gateway component of Unified Push to Talk provides interworking between ASTRO
25 networks and Unified Push-To-Talk users, thus extending the reach of PTT service for Public
Safety ASTRO 25 customers. The ASTRO 25 Gateway is part of the core ASTRO 25 network while
the Unified Push-To-Talk Server is located in either the CEN (Customer Enterprise Network) or the
Regional Application Network.
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The Unified Push-to-Talk solution is comprised of the following main components: PTT Client
downloadable on broadband devices (iOS or Android), public or private broadband networks, Unified
PTT Server, Unified PTT ASTRO 25 Gateway, networking router and switches, and an ASTRO 25
LMR network. The Unified PTT client application is designed for devices running Android 4.x and
Apple devices running iOS 7.X (Figure 19).
Pricing has been included in this proposal to support up to 50 customer-provided smartphone
subscribers.

Figure 19: SmartPhone Support

RADIO SYSTEM COVERAGE
Motorola has worked diligently to determine the proper site selection for the City’s radio system.
After careful analysis, Motorola selected the Los Flores site the new SMPD Dispatch site for use in
its simulcast system. Motorola felt that these two locations provided the optimal coverage for the
system while keep the costs low with a two site design. The coverage maps shown below and
included elsewhere in the RFP reflect 95% Covered Area Reliability and represent the complete
simulcast system coverage, which includes the removal of areas where destructive simulcast
interactions are forecasted.
Motorola is confident of its system design and performance, and is backing our coverage maps with
our industry leading coverage guarantee. That means the City can be assured that Motorola will stand
behind its coverage claims and will deliver the system it promises.
Motorola followed the requirements of the City and created coverage maps utilizing the lowest tier of
subscriber models offered, which in this case would be the APX4000 Portable and APX45000
Mobile. The coverage maps were created using all of the request parameters with the exception of the
choice of speaker microphone for the portable subscriber. The RFP asked that a public safety
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microphone be used for the maps, but requested that a standard speaker microphone be quoted for
purchase. Given this conflict, Motorola determined that it was best to show the quoted hardware, and
therefore created portable coverage maps based on standard speaker microphones, and not public
safety microphones. Additional maps can be made upon request of the city for any configuration.
Coverage Map Key
• 95% Covered Area Reliability: This means that the average coverage reliability of the pained
area on the coverage map is 95%.
• DAQ-3.4: This stands for the Delivered Audio Quality level, and it is currently shown at the P25
standard of DAQ-3.4, which is defined by TIA/TSB-88 as “Speech understandable with repetition
only rarely needed. Some Noise/Distortion.”
• P25 Phase 2: Means the coverage map shows the P25 Phase 2 TDMA modulation performance.
• Talk Out: This is the direction of communication, talk out means from the RF site to the radio.
• Talk In: This is the direction of communication, talk in means from the radio to the RF site.

Coverage Maps
Motorola has provided Coverage Maps on the following pages. In addition, a separate binder has been
provided with 1-copy of each map in the preferred D- size format.
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Figure 20: Mobile Talk Out Coverage
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Figure 21: Mobile Talk In Coverage
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Figure 22: Portable On-Street Talk Out Coverage
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Figure 23: Portable On-Street Talk In Coverage
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Figure 24: Portable 12 dB Loss Talk Out Coverage
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Figure 25: Portable 12 dB Loss Talk In Coverage
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As you can see from the above coverage maps, the two site simulcast system provides excellent
coverage of the city’s Radio Jurisdictional Service Boundary for both the mobile and portable onstreet configurations. In addition, all of the critical buildings (shown on the 12 dB attenuation maps)
are illustrated to be covered by the system.

Motorola has provided Coverage Acceptance Testing Procedures (CATPs) that are in full
compliance with TIA/TSB-88 and are in compliance with the RFP (see compliance matrix for
full detail). In-building testing will be performed at all of the critical locations per TIA/TSB-88
and the requirements of the City as defined in this proposal.

Design Basis
Motorola has made several assumptions in preparing this quote, which are noted below. These
assumptions were necessary as not all pertinent system details are available in the RFP. Should an of
these assumptions be deemed incorrect by the City, Motorola reserves the right to amend the scope,
schedule, and perhaps cost of the proposal.
•

The City will be responsible to obtain the frequencies necessary to support the system design.
− This includes all licensing services, analysis, presentation, and fees.
− Santa Maria is ultimately responsible for obtaining approved FCC licenses.

•

The City will provide approved local, state, or Federal permits (e.g., building permits, electrical
permits, and environmental permits) and licensed building/electrical engineering drawings as may
be required for the installation and operation of the equipment.

•

The system coverage prediction is based on existing site information provided by the City, and is
assumed to be current and accurate.

•

Motorola’s coverage prediction does not take into account the effects of interference.
− This includes active interference (i.e. on-signal energy caused by another party) and passive
interference (on-signal energy caused by multipath effect/reflections or nearby metallic
objects).
− Any active interference found will be the responsibility of the City to mitigate.
− Any passive interference found will be the responsibility of both Motorola and the City to
mitigate.

•

All existing sites or equipment locations will have sufficient space available for the system
described.
− Site walks were provided, but this assumes that no additional equipment has been added at
the sites

•

All existing sites or equipment locations will have adequate electrical/generator power and
circuits, surge suppression, and site grounding to support the requirements of the system
described.

•

The City will provide environmentally controlled equipment areas for operation, as well as
storage if necessary.

•

The City will make any necessary site improvements to meet applicable site/facility requirements
including.
♦ Tower analysis is the responsibility of the City.
− Electrical system improvements (e.g. increased AC supply or grounding system
improvements).
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−

Implementing Motorola’s R56 recommendations.

•

Site connectivity between the SMAT facility and the SMPD facility will be the responsibility of
the City.
− The demarcation point will be the Motorola-provided equipment at each location.
− It is assumed that SMAT VoIP/Telephony traffic will be allowed to traverse this link.
♦ Detailed communication link requirements were not provided for this bandwidth and
were not considered as a part of this proposal.

•

Any building coring required for transmission or communication lines will be the responsibility
of the City.

•

New site acquisitions (including towers and shelters) to meet coverage requirements (if
necessary) will be the responsibility of the City.

•

All existing towers will have adequate space and size to support the antenna network
requirements of the system described.

•

The City will provide a dedicated delivery point, such as a warehouse, for receipt, inventory, and
storage of equipment prior to delivery to the sites.

•

Removal, relocation, and disposal of obsolete communications equipment will be the
responsibility of the City.

GENERAL ASTRO 25 INFORMATION
The remainder of this document is meant to provide additional information regarding the capabilities
if the ASTRO 25 system and some of its components. This information is being provided to inform
the City of some of the more detailed operations and available features in the ASTRO 25 system, but
not all may be applicable or included within this proposal.

Overview
ASTRO® 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.

From single-site 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 can
adapt to accommodate additional users, increased geographic coverage, enhanced data applications,

May 2014
Use or disclosure of this proposal is subject
to the restrictions on the cover page.

C1-36

System Description

City of Santa Maria, CA
P25 700 MHz Trunked Simulcast Radio System

Motorola Solutions Confidential Restricted

and connectivity to other networks—all to ensure an efficient and cost-effective solution for decades
to come.
ASTRO 25 is optimized for the rigorous demands of public
safety, providing reliable communications. When an emergency
involves multiple agencies, first responders can share voice and
data communication among their teams. In addition, centralized
command and control can deploy resources efficiently, maintain
communication security, and track personnel effectively.

THE BENEFITS OF ASTRO 25 IP TECHNOLOGY
Motorola’s solution for Santa Maria is our ASTRO 25 platform with IV&D, the foundation of the
Mission-Critical portfolio. ASTRO offers a Project 25, standards-based Internet Protocol (IP)
modular solution, providing your first responders with:
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•
•

•

•
•
•

Cost savings – ASTRO 25 reduces costs by integrating your
voice and data needs into a single solution.
Interoperability – ASTRO 25 is compliant with APCO
Project 25 standards, offering seamless interoperability with
other compliant systems and radios, putting the highest level
of interoperability in the end-users’ hands, without the need
of gateways or console patches.
Reliability – Pre-release software and upgrade testing, thirdparty hardware and software certification process, faulttolerant architecture with multiple fallback modes, multiple
levels of redundancy, and real-time network and security
monitoring provide Mission-Critical reliability.
Increased security – Information Assurance (IA) enhances
the confidentiality, integrity, and availability of the Radio Network Infrastructure (RNI). Multiple
encryption algorithms keep end-to-end voice and data transmissions confidential.
Enhanced productivity – Easy and intuitive interfaces to critical, real-time information is
delivered to users when and where they need it.
Flexibility – Scalable, flexible design allows ASTRO 25 to dynamically adapt to the operational
demands of any size organization. The IP-based design supports a unique mix of voice, data, and
geographical requirements, permitting easy system enhancements as the users’ needs evolve.

A description of the features, benefits, system architecture, and hardware components are provided in
this document.

ASTRO 25 IP SYSTEM FEATURES
An ASTRO 25 system is a feature-rich, modular platform that consists of a Core site, which may
include ASTRO 25 RF sites and simulcast cells. This section discusses the various key features and
equipment components that comprise the system.

Master Site
The master site is the central point for all system traffic in each ASTRO 25 zone. Call processing and
system management occur at the master site. The Voice and Data call processing for each zone is
performed by the Zone Controller. The Zone Controller(s) maintain constant communication between
the RF Sites, Simulcast Sites and Network Management (NM) sub-systems via the Network
Transport Subsystem.

Network Management System
The Network Management (NM) system can be viewed as a set of software applications or tools used
to manage the ASTRO 25 wide-area trunked radio system and its constituent components.
The NMS supports the following services:
•
•

Network Monitoring – Applications are included for monitoring the status of the transport
network and the individual infrastructure components; displaying status information; forwarding
alert information; and performing diagnostic procedures.
Configuration Management – Facilities are provided for entering and maintaining the
operational parameters of the infrastructure components and user devices (i.e., the mobile and
portable radios).
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•
•
•

Accounting Management – NMS supports the tracking of radio usage of the system by providing
an optional interface to third-party accounting and/or billing applications.
Performance Management – Standard and optional applications are available for monitoring,
reporting, controlling, and optimizing the use of system resources.
Security Management – NMS includes features for setting user privileges and controlling their
access to view and/or modify information contained in the configuration databases.

Unified Event Manager
The Unified Event Manager (UEM) application allows system management personnel to manage
LMR system devices from a single screen. Historical and real-time traffic screens give users access to
radio events, radio status, and any device
alarms. Other features include:
•
•
•
•
•
•
•
•
•

Graphical views/maps.
Active alarms and summary views.
External notification flexibility.
Remote site control.
Fault reporting capabilities.
Device inventory.
External notification.
Customized views.
Role-based access.

The UEM provides a customized
discovery process for optimization and
Sample UEM Screen
deep discovery of subcomponents
reported on by a device. The application also allows for automatic registration of the devices without
pre-configuration. Interpreting and displaying events in an easy-to-understand and meaningful
format—along with a topology of the network and devices tailored for the ASTRO 25 network—will
ease navigation and present the network in a manner that is intuitive to a system operator.
Health of services is provided in addition to device-based alarms, including rules for determining the
overall status of services in a separate service view (e.g., redundant controller is down – service is
still up; we represent both views). Rules have been developed for calculating alarms based on
interpreting incoming events. Security procedures are in place to roll SNMPv3 keys and maintain the
ability to receive SNMP inform requests through the key role of an entire network. Device commands
are presented in a manner specific to each device type.
During discovery, a complete device inventory with specific rules to identify service and proxied
components is accomplished for all individual devices. Table 3 outlines features and benefits of the
UEM.
Table 3: Unified Event Manager (UEM) Features and Benefits

Optimized Discovery
Based on System
Design

UEM supports subnet discovery of the IP addresses which are
designated for radio system devices. This translates to an efficient
device discovery process.

Discovery of Fault
Managed Devices

Based on the device type the UEM has pre-determined rules for
discovery of the custom entities supported on the device. Additional
rules are used for event translation and alarm generation.
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Fault Manager
Registration

Procedures in place to register the manager’s IP address as a
trap/inform destination.

Centralized View of the
Communications
Network

System Managers can view the ASTRO 25 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 device problems. Summary and Detail maps provide a
graphical display of site status in their 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 portable mobile device, which allows System
Managers to work away from the System Management Terminal
but remain aware of system events.

Fault Reporting
Capabilities

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

Remote Command
Operation

Remote state change capability helps to service remote devices
and avoid unnecessary trips to the sites for troubleshooting.

Network Inventory

Tabular view of the devices and their associated status.

Audit Trail and Job
Status

Traceability and status for commands and actions executed.

The UEM is optimized to quickly discover the devices in our network—making installation and setup
quick and error-free. The UEM has a built-in capability to identify the type of device it is discovering;
it will activate the pre-determined rules for discovery of the devices, which results in faster event
translation and alarm generation in the manager. Each device, via its various entities (i.e., fan, power
supply, etc.), will quickly inform the manager what it needs to monitor. Procedures built into the
UEM will configure the IP address in the device to give the correct path for sending its information
during operation.
Quick and accurate interpretation of the system activity is crucial in effective management of the
devices. The UEM translates the events into intuitive information, which will inform the user of either
the severity of the failure or implication of the event.
UEM translates the events into active alarms, which make the user aware which events require
immediate attention versus more minor events/alarms. The alarm view dynamically updates based on
the condition of the reported device (i.e., the alarm will be cleared from the alarm view when a device
sends a clear event to the UEM).
The Reliable Communication design in the UEM provides Supervision and Synchronization services:
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•
•

Supervision – Provides periodic SNMP Polling to ensure communication is established with each
device on the network. The UEM generates communication failure alarms/events when
communication between the agent and the manager fails.
Synchronization – Used to ensure the accuracy of the state that the device is reporting. If the
connection between the UEM and the device is lost, the device will queue up the missed fault
events and re-send when the connection is re-established. These Motorola-defined procedures
were put in place to enhance the reliability of basic SNMPv3 trap messaging. These procedures
manage the re-synchronization of missed failures. The UEM utilizes SNMPv3 informs to enable
the device to detect whether the connection has been interrupted.

Configuration Management Applications
This section provides information about the applications that provide configuration management
capability in ASTRO 25 systems. These devices are the Unified Network Configurator (UNC) and the
Provisioning Manager (PM).

Unified Network Configurator
The Unified Network Configurator (UNC) is a
network change and configuration management
tool that enables users to efficiently manage the
configurations of networks and devices in an
ASTRO 25 system. The UNC is built on
VoyenceControl, which is an automated
compliance, change, and configuration
management system. The UNC provides a single
application for the configuration of all radio
system and transport devices. Some of the key
features that the UNC provides include:
•
•

Efficient, role-based user setup.
Auto discovery of devices/configurations,
reducing configuration errors and initial
configuration time by providing minimal
data entry.

Sample UNC Screen

Historical configuration information is easily
accessible, along with forensic information and the ability to roll back to previous versions. A
valuable tool that the application provides is the ability to create a configuration and not implement it
immediately. The UNC allows another user to approve and implement changes, which can help
distribute those 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.
Benefits of the UNC are outlined in Table 4.
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Table 4: UNC Benefits

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.

Scheduled Distribution

Users can determine the time of day when they would like
configurations to be sent to the devices, or delay the distribution of a
configuration change until approved.

Distribution Monitoring

Allows users to view the status of configuration changes, such as
whether the change is in progress, has successfully completed, or has
failed.

Change Logging/Audit
Trail

Maintains a log of various user interactions with the configuration
system that can be used to help diagnose issues.

Configuration Versioning Constantly tracks and logs versions that have changed and provides
the ability to view or compare versions.
Management of
Credentials

SSH and SNMP passwords can be managed. Automated mechanism
allows seamless password and passphrase rolling, which can be
performed automatically if desired.

Wizards for Common
Operations

Radio system administrators can perform common operations using a
simple web-based interface specifically developed for ASTRO 25
users. Provides an intuitive guide to assist in easy-to-follow setup
procedures.

Rollback to Previous
Version

Immediately reverts the device configuration to a previously created
version.

Provisioning Manager
The Provisioning Manager (PM) is a centralized interface for all user and system configuration.
The PM provides the following:
•
•
•
•
•
•
•
•
•

Configure system-level parameters for call capability.
Configure system-level parameters for the master site, such as the parameters for home zone
mapping and sub-band restricted ID mapping.
Configure Console Users, Radios, Talkgroups, Multi-Groups, Agency Groups, and Broadcast
Data Agencies.
Configure access control for users in the PM.
Configure ZoneWatch windows.
Configure and manage the attributes relating to a zone such as MGEG Application Platform, Aux
I/O Configuration, and Consoles.
Ability to export some configuration data from the PM.
Ability to import some configuration data to the PM.
Optional API available to interface to the PM.
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Features and benefits for the PM are outlined in Table 5.
Table 5: Provisioning Manager Features and Benefits

Central Point for All
User Configuration
Information

Minimizes configuration conflicts created by multiple entry points.
Enables simplified control and consistency for subscriber provisioning.

Radio User Capabilities Efficient configuration capabilities across multiple agencies and system.
Reuse Configuration
information Using
Profiles

Minimize configuration data re-entry through the creation of profiles that
are shared across several radio users and talkgroups.

Intuitive Navigation

Provides a tree-based navigation with objects arranged logically,
allowing users to navigate to their required tasks.

Fleet Management

Allows the user to easily create talkgroup and agency group mapping.

Agency Partitioning

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

Concurrent User
Access

Enables distributed configuration management from multiple users.

MCC7500 Console
Information
Synchronization

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

Manage Configuration
Data Distribution

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

Performance Management Applications
The Motorola performance suite enables a customer to monitor, manage, and report on system
performance in near real-time. The applications empower system managers to proactively plan for
expansion. The performance suite is composed of both Motorola and third-party solutions that are all
certified, sold, and supported by Motorola. Each application has a unique set of features and benefits
to facilitate efficient and effective system management. Together, these applications complete the big
picture: how the system is performing, operating, and being used, by providing insight into the
activity of each zone, site, subscriber, or talkgroup.
Motorola offers performance management as a standard feature of ASTRO 25 systems. Other
standard features include ZoneWatch, Historical Reports, and Dynamic Reports. These features
enable customers to manage their communications system business more efficiently. ZoneWatch
displays real-time communications activity, while Dynamic and Historical reports collect traffic
statistics over predetermined intervals for report generation. These applications are used to monitor,
collect, log, and evaluate network performance and resource utilization; they collect statistics about
radio resource usage for radio units, talkgroups, channels, sites, zones, and system-wide activity
report generation. Dynamic and Historical Reports have archival and export features for saving
reports for offline data analysis. Statistics are aggregated into detailed and summarized reports on
both an individual zone and system-wide basis.
Additionally, Motorola offers enhanced Performance Management features for ASTRO 25 systems,
which are described below. Enhanced Performance Management features are available to provide
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further insight into system performance. Applications perform a variety of tasks, such as polling
system resources, detailed reporting, long-term archiving and logging, and data stream collection.
Computer Aided Dispatch Interface (CADI) Not Included.
Computer Aided Dispatch Interface (CADI) is an Application Programming Interface (API) for use
by third-party CAD applications, permitting customers to work with third-party vendors to create
software that specifically meets their dispatch needs on Motorola ASTRO 25 systems. The API gives
CADI direct access to the commands and events used by the radio system and its network
management applications.

Historical Reports
Historical Reports generate reports on system-wide activity as well as individual zone activity (Figure
26). The reports contain statistical data gathered at specific, predefined time intervals.
They monitor and analyze information about zones, sites, channels, talkgroups, and users to assist a
system manager in understanding how the system is performing; and they are utilized to more
efficiently manage resources. Individual reports cannot exceed 16,000 objects (radio users,
talkgroups, etc.). Reports can be exported to CSV, HTML, PDF, and XML formats. Table 6 outlines
the features and benefits of Historical Reports.

Figure 26: Sample Historical Reports Screen
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Table 6: Historical Reports Features and Benefits

Monitor and analyze information about zones, sites, channels, talkgroups, and
users to understand how the system is performing and utilized to more
efficiently manage resources.
Create various types of reports at the zone or system level, organized by
system resources to analyze activity and performance.
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. The
timed intervals are defined as follows:


Every 15 minutes for 100 intervals (approximately one day; zone level only)



Hourly for 241 intervals (approximately 10 days; system and zone level)



Daily for 62 intervals (approximately 2 months; system and zone level)



Monthly for 36 months (3 years; system and zone level)

Users can utilize the Report Scheduler window to schedule zone-wide
and system-wide reports to occur at specified times, with an output 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)
Statistics are aggregated into detailed and summarized reports on both
an individual zone and system-wide basis; they are available on an
hourly basis for 10 days, daily for 62 days, and monthly for 1 year.

Radio Control Manager
The Radio Control Manager (RCM) is used primarily by dispatchers to monitor and manage radio
events, issue and monitor commands, and make informational queries of the system database (Table
7). The RCM runs on a local PC client and, depending upon the configuration in the User
Configuration Manager (UCM), can access multiple zones.
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Table 7: Radio Control Manager Features and Benefits

Radio
Commands

Status
Commands

Events

Reports



Regroup



Cancel Regroup



Selector Lock



Cancel Lock



Regroup and Lock



Cancel Regroup and Lock



Selective Inhibit



Cancel Inhibit



Storm Plan



Radio check



Snapshot



Zone Status



Emergency Alarms



ChangeMe Requests



Status Events



The RCM Reports tool 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 enables you to present and
analyze data showing RCM activity on the system.

ZoneWatch
ZoneWatch is a performance management tool that has customizable displays and grids to monitor
real-time communications activity in a single zone (Figure 27). The information displayed can help
system managers become proactive in making better resource planning decisions, such as when
additional channels need to be added.

Figure 27: Sample ZoneWatch Screen
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ZoneWatch also receives fault information relating to repeater sites, console sites, and the zone
controller from the UEM. ZoneWatch is used to monitor call traffic and allows the system manager to
organize displayed information using various criteria. Benefits of the ZoneWatch real-time display
are provided in Table 8.
Table 8: ZoneWatch Features and Benefits

Real-Time Display

Single Site View, Channel View, and Multisite view display all
important radio call information. This provides the manager with insight
about radio call activity, channel usage activity, and busy activity, to
more efficiently manage the radio system.

FDMA and TDMA Capability
It is important to note that Motorola’s P25 TDMA operation compliments P25 FDMA operation on
the ASTRO 25 platform; it does not replace it. While the system includes TDMA operation on all
channels, the channels can be selectively configured to operate as either TDMA-only or FDMA-only.
Talkgroups configured in TDMA mode will operate on the TDMA-configured channels; likewise,
talkgroups configured in FDMA mode will operate on the FDMA-configured channels. With TDMA
operation enabled, voice calling capacity is increased over FDMA alone, without having to abandon
FDMA operational stations and subscribers.
Motorola is committed to user-driven standards to support interoperability, and is providing Santa
Maria an ASTRO 25 system with Project 25 TDMA (P25 TDMA). The ASTRO 25 system
infrastructure and APX subscriber radios are capable of P25 TDMA operation.
The system will also include software enhancements beyond Project 25-defined capability,
specifically with the Dynamic Dual Mode feature. Dynamic Dual Mode greatly improves ease of use
and system operation for systems with mixed P25 FDMA and P25 TDMA resources.
The solution is built upon the proven ASTRO 25 platform. With the addition of P25 TDMA
operation, the ASTRO 25 system leverages 2:1 TDMA channel efficiency to double voice path
capacity (Figure 28), as compared to a P25 FDMA channel (Figure 29). This enhanced capacity
improves the Grade of Service (GoS), leading to fewer busied calls and faster callbacks during busy
situations, relative to a standard P25 FDMA system.
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Figure 28: TDMA Operation divides a radio frequency into time slots and then allocates slots to calls.

Figure 29: FDMA Operation divides spectrum into frequencies, which are then assigned to calls.

This improvement is due to the fact that TDMA provides double the talk path capacity in the same RF
bandwidth allocation.
Having this additional capacity improves GoS by reducing channel busies. Furthermore, callbacks are
faster due to the greater availability of talk paths in the TDMA solution. If more voice path capacity is
not required, the RF spectrum can be redeployed for packet data services at the same site, or be
redeployed at another site that needs more voice path capacity. P25 TDMA also provides 6.25e (6.25
“equivalent”) operation for satisfying certain future FCC spectral efficiency requirements.
P25 TDMA provides the further advantage of increasing the potential voice path capacity of your
system.
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Dynamic Dual Mode Operation – Configured for one channel in the system
Dynamic Dual Mode allows users to interoperate between P25 FDMA and P25 TDMA services. It is
part of the call processing application and uses an advanced control channel that dynamically
switches call assignments between FDMA and TDMA.
Dynamic Dual Mode is seamless to users and requires no intervention from users or network
operators. For example, if a user in an active P25 TDMA talkgroup call roams onto a P25 FDMAonly site, the system automatically initiates P25 FDMA mode at the next Push-to-Talk (PTT). Or if an
active P25 TDMA talkgroup call is underway at a site and a P25 FDMA-only member of the
talkgroup joins (or “affiliates”) with the call, the system automatically switches the call to P25 FDMA
mode at the next PTT. The FDMA-only user is now included in the call, and the call is switched
without any user intervention or awareness. When a Dynamic Talkgroup has both FDMA users and
TDMA users affiliated with the system, and FDMA channel resources are available, the talkgroup
call proceeds in FDMA mode without requiring any user intervention. Should only TDMA users be
affiliated on the system, the call takes place in TDMA mode.
As an added benefit in encrypted systems, the call setup automatically switches between FDMA and
TDMA while maintaining end-to-end encryption. This provides a high level of assurance that the
system remains secure from dispatcher to radio user.
Dynamic Dual Mode improves ease of use in ASTRO 25 systems with a mixed fleet of P25 FDMA
and P25 TDMA radios. For example:
•
•
•

Radio users have seamless interoperability, regardless of the operations mode.
Dispatch operators can automatically coordinate between P25 TDMA radio users and P25 FDMA
radio users, with no need to track or patch users together.
System administrators do not need to pre-assign base stations as P25 TDMA or P25 FDMA; the
system automatically assigns the appropriate station mode based on the needs of the user.

Dynamic Channel Assignment – Configured for one channel in the system
Dynamic Channel Assignment provides efficient system operation by dynamically switching between
P25 FDMA mode and P25 TDMA mode for a given station 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). Dynamic Channel Assignment is included.
Dynamic Talkgroup Assignment
Dynamic Talkgroup Assignment provides seamless communication for systems with mixed FDMA
and TDMA fleets of radio users by automatically assigning talkgroups as FDMA or TDMA modes
depending on the capabilities of the affiliated subscribers. When a Dynamic Talkgroup has both
FDMA users and TDMA users affiliated with the system, and FDMA channel resources are available,
the talkgroup call proceeds in FDMA mode without requiring any user intervention. Should only
TDMA users be affiliated on the system, the call takes place in TDMA mode. Dynamic Talkgroup
Assignment is included.

Integrated Voice and Data
Motorola has included Integrated Voice and Data (as well as supporting features such as OTAR, Text
Messaging, and Outdoor Location Services) for Santa Maria. This is specific to the infrastructure as
these services were clearly documented as required for the subscribers. The Project 25–compliant
Integrated Voice and Data (IV&D) operation allows data traffic to seamlessly utilize your existing
ASTRO 25 stations, improving in-field efficiency. Voice is prioritized, allowing Mission-Critical
traffic to always take precedence over data transmissions. The IV&D service creates a data transport
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layer capable of supporting both industry-standard IP and customer-developed applications,
including:
•
•
•
•

Advanced Messaging.
Outdoor Location.
Over the Air Programming (POP25).
Over the Air Rekeying (OTAR).

Users can achieve a number of important benefits, including:
•
•
•
•
•
•

Conservation of valuable airtime.
Increased communications accuracy.
Allows users in the field to perform queries without dispatch.
Better return on investment—same assets for multiple functions.
Utilizes common radio units for both voice and data applications.
Advanced Messaging Service—Similar to text messaging on a cell phone, the Advanced
Messaging Service provides a convenient means of communication between all network users. A
user can send a text message of up to 200 characters to another radio or dispatcher. Dispatchers
and radio users may be a part of a named text-messaging group, allowing point-multipoint
service. Advanced Messaging Service makes use of the IV&D transport layer, and provides a
store and forward function, ensuring message delivery.

.
Packet Data Gateway
The Packet Data Gateway (PDG) is a modular platform designed to link the wireline IP Data Network
to Motorola’s ASTRO 25 network.
The PDG software platform manages IP message traffic to and from the wireless network, supporting
wide-area roaming. With wide-area roaming, data radios can roam seamlessly throughout the
coverage area of the ASTRO 25 system without the need to select a different channel or have any
specific knowledge of the RF network.
The PDG supports SNMP-based network management by providing detailed statistics and alarm
information to monitor system activity and performance. These statistics and alarms allow you to
monitor system operation and loading to support audit, diagnostic, and optimization activities using
the SNMP-based standard. The information can be viewed directly via the PDG local console or
through the Network Management System.
Motorola General Packet Radio Service Gateway Service Node Router
Motorola’s General Packet Radio Service (GPRS) Gateway Service Node (GGSN) router provides
for the internetworking between the customer’s network and the ASTRO 25 data system, allowing for
independent management of IP addresses across networks.
The GGSN router handles the IP routing services in support of end-to-end IP data messaging. These
services include Static and Dynamic IP addressing, IP fragmentation, and ICMP error reporting
messaging for diagnostics and troubleshooting.
Outdoor Location Solution
Motorola's ASTRO 25 Outdoor Location Solution is offered on the ASTRO 25 IV&D system using
the VHF band, UHF Range 1, UHF Range 2, 700 MHz, and/or 800 MHz It uses Global Positioning
System (GPS) satellites to provide the location of personnel and vehicles; these locations can be fed
to a map-based location application, providing dispatch operators with an invaluable tool for
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managing and tracking personnel and resources. The ability to locate users in a Mission-Critical
situation dramatically increases user safety, while improving resource allocation and responsiveness.
Figure 30 shows an example of the main components for the Outdoor Location Solution.

Figure 30: ASTRO 15 Outdoor Location Solutions

Advanced Messaging Service
Motorola’s ASTRO 25 Advanced Messaging Service is an application that makes use of ASTRO 25
IV&D data services. Advanced Messaging Service provides the ability for users within the customer
network to send and receive data messages of up to 200 displayable characters. These messages may
be sent:
•
•
•
•
•
•

From one text-messaging-capable subscriber to another text-messaging-capable subscriber.
From a text-messaging-capable subscriber to a dispatcher equipped with a Fixed Text Messaging
Client.
From a dispatcher equipped with a Fixed Text Messaging Client to a text-messaging-capable
subscriber.
From a dispatcher equipped with a Fixed Text Messaging Client to other dispatchers equipped
with a Fixed Text Messaging Client.
From a text-messaging-capable subscriber to a third-party application having an e-mail address,
where the third-party could be a messaging application such as CAD, Mass Notification System,
database, etc.
From a third-party application having an e-mail address to a text-messaging-capable subscriber.

All messages are routed through a central server in the Customer Enterprise Network (CEN). This
server provides a store and forward service for the system, enabling storage of messages sent to an
out-of-service user for subsequent delivery when the receiver becomes available.
Over-the-Air Programming
Motorola can provide a powerful Over-the-Air Programming (OTAP) tool called Programming over
P25 (POP25), which allows simple, wireless updates of LMR radios. This is an alternative to the
standard method of programming, which is to connect a PC with a cable to the radio in order to
read/write the programming changes. POP25 allows end-users and radio users to stay in the field
during the reconfiguration process, thus saving valuable time and resources.
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Note: POP25 can reduce the total amount of time spent per radio unit update by up to 85%, allowing
users and equipment to remain operational in the field. Assuming one reprogramming event every
other year over the average lifetime of a radio (10 years), the total coordination and programming
time can be reduced from 3.5 hours to only 30 minutes.

One of the key features of POP25 is being able to make and receive calls during the process:
•
•
•
•
•
•

Retain full use of the radio during the configuration data transfer without interrupting
communication.
Voice always takes priority over POP25 data transfers.
When a voice call ends, POP25 starts where it paused programming; there’s no need to restart.
Users do not have to switch to a non-busy channel.
Users do not have to stay in an area with high signal strength during the download.
All radio functions and capabilities are accessible and enabled.

POP25 allows for scheduled batch programming and can make specific programming changes instead
of requiring a full code plug rewrite. The system will automatically generate a report, showing which
radios were successfully programmed. An overview of the OTAP process is shown in Figure 31.

Figure 31: Over-the-Air Programming Steps

Over-the-Air Rekeying
Digital encryption helps keep your communications secure. Over-the-Air Rekeying (OTAR) is
enabled via Motorola's FIPS 140-2 certified Key Management Facility; this allows system operators
to easily and securely change encryption keys on a regular basis, making the keys a moving target,
and thus more difficult for adversaries to crack. If one of the radios is compromised, you have the
ability to:
•
•
•
•

Remote inhibit – Securely prevent radios from gaining access to the network from a distance.
Remote enable – Securely re-establish a radio’s network access from a distance.
Zeroize – Securely remove a radio’s key material.
Change-over – Securely switch a radio’s keyset to another keyset for use.

OTAR, like POP25, sends updates to radios over the air, so users do not have to bring their radios in
for manual service. This is especially important for encryption keys, because a manual change out
could take days or weeks to accomplish — meaning lost money and productivity, as well as a longer
window of vulnerability.
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Network Transport Subsystem
The ASTRO 25 transport core is engineered to meet the performance requirements of a real-time
system transporting voice, call control, network management, and ancillary network services. The
Transport Network is a closed network. Only Motorola-supplied equipment, applications, and
services can be used on the core and site networks.
IP encapsulation across the customer-provided backhaul network is used to transport Radio Network
Interface (RNI) traffic. The Wide Area Network (WAN) Transport can optionally provide encryption,
as well as redundant links. In addition, Quality of Service (QoS) can be used to distribute voice
packets to provide a constant and steady delivery of packets from the source to the destination.
Ethernet Switch
The Enterprise Ethernet Switch (LAN Switch) is used to aggregate all the Ethernet interfaces for all
servers, clients, and gateways.
Core Gateway
The core gateway interfaces to the core LAN, providing layer three routing and protocol conversion
between the core IP devices and the remote site IP devices.
Site Gateway
The site gateway interfaces to the remote site LAN via one Ethernet connection, and provides layer
three routing and protocol conversion between the remote site IP devices and the core site IP devices.
Redundancy
To ensure system availability, the Transport Network provides:
•
•

Redundant Ethernet switches.
Redundant routers.

System Access Features
To ensure system access, simplify radio operation, and limit operator involvement, the ASTRO 25
platform has many access features, as described below.
Busy Queuing/Call Back
This system has been designed to maximize availability to the end-user. In the unlikely event that all
the channels are busy, a user depressing the Push-To-Talk (PTT) will be given a busy signal, and
placed into a busy queue. When a channel becomes available, the system assigns the users to a
channel via pre-assigned priority levels. Once a channel is assigned, the system notifies the user with
a call back tone. This feature makes it unnecessary for the radio operator to waste valuable time
rekeying the radio in order to gain channel access.
Automatic Retry
If a channel request is not received at the Zone Controller, the individual radio unit continues sending
channel requests until the Controller acknowledges the request, or until a total of 16 automatic retries
occur. This feature eliminates the need for the operator to continually key and de-key the radio, or to
keep the radio keyed in order to gain system access.
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Recent User Priority
To ensure uninterrupted communications, a recent radio user priority provides those users who have
been recently assigned a voice channel priority over the other system users. Recent user priority
ensures that a talkgroup engaged in a conversation receives priority system access for up to 10
seconds between transmissions.
Misdirected Radio Protection
To ensure a radio from one talkgroup cannot accidentally be assigned to a voice channel being used
by a different talkgroup, the system utilizes embedded signaling. If a unit from a different talkgroup is
accidentally assigned the same channel, the radio will recognize that it has been assigned incorrectly,
and will automatically revert to the control channel.
Continuous Assignment Updating
Once a talkgroup is assigned a voice channel, the control channel continues to transmit the channel
assignment for as long as that talkgroup is using the channel. This ensures a radio just coming into
service will be sent to the appropriate voice channel to join the rest of its talkgroup.
Talk Prohibit Tones
In the event a user attempts to perform an unauthorized function as defined by system permissions, a
talk prohibit tone is given.
User Talkgroup Features
To enhance user functionality, the ASTRO 25 platform has many talkgroup features, also known as
group call, as described below. These features are configurable by the System Administrator.
Emergency Alarm/Call
Emergency alarm/call provides users the capability to inform dispatch personnel of a life-threatening
situation. By pressing the radio’s emergency alarm button, an audible and visible alarm and the user’s
ID is sent to the dispatcher and, potentially, other talkgroup members.
In emergencies, the dispatch center is notified immediately, regardless of whether the system is busy.
If one or more voice channels are available, one of those channels will be assigned immediately to the
emergency call when the user presses the PTT switch. The duration of the emergency call can be
defined by the system administrator.
In the event that the system is busy, two alternatives are provided for handling emergency traffic:
•

•

Top of the Queue— When an emergency is initiated and no channel is available, the emergency
user is put at the top of the busy queue. As soon as the first user on any channel de-keys, the
emergency caller is assigned that channel. The major advantage to this approach is that there is no
contention for the channel.
Ruthless Preemption— When an emergency is initiated and no channel is available, the Zone
Controller selects the channel assigned to the lowest priority user and assigns it to the emergency
caller—a feature unique to Motorola trunking systems.

Multiple Priority Levels
The system provides 10 priority levels, allowing administrators to segment their users according to
their communications needs. Priority 1 is always reserved for emergencies. Priorities 2 through 10
can be assigned by the System Manager on a per radio or talkgroup basis. These priorities are only
applicable when the system is busy.
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Multi-Group Call
Multi-group call is used to make a simultaneous call to multiple talkgroups, and allows all units to be
configured for talk back capability. The System Manager can program this call to operate in one of
two ways:
•
•

The requesting user waits for all requested talkgroups to finish all calls in progress.
The requested call immediately interrupts other conversations in progress without waiting for
active users to de-key. Radio users who are transmitting on a voice channel will not hear the call
until they de-key.

Priority Monitor
Priority monitor allows the radio user to scan talkgroups in their system, and mark up to two
talkgroups in their scan list as Priority. A non-priority conversation will be interrupted by Priority 1
or Priority 2 talkgroup activity.
Dispatch Console/Talkgroup Merge
Talkgroup merge is a dispatch function that allows multiple talkgroups to operate together on one
voice channel, improving channel efficiency. This is a standard feature of Motorola wireline consoles.

Individual Call Features
To further enhance user functionality, the ASTRO 25 platform has individual call features in addition
to user talkgroup features, as described below. These features are configurable by the system
administrator.
Call Alert
Call Alert allows a dispatcher or radio user to selectively page an individual’s radio. Call Alert
signaling is conducted over the control channel and does not affect voice channel capacity. The Call
Alert produces an audible and visual alert on the receiving radio. Indicators on the initiating radio
acknowledge delivery of the Call Alert. If the receiving unit has a display, it will show and store the
sending unit’s ID.
In-Call User Alert
In-Call User Alert is a feature that builds upon Call Alert. When In-Call User Alert is enabled on the
system, radios will be able to receive Call Alerts even when involved in voice and data services.
Radio Talkgroup Muting
Radio Talkgroup Muting is a feature that utilizes the Call Alert feature. Radio Talkgroup Muting
allows the radio user to mute all voice traffic for the currently selected talkgroup.
The radio can be automatically un-muted by the console dispatcher or another radio user by sending
the muted radio a Call Alert. With In-Call User Alert enabled, the Call Alert will reach the muted
radio when it is on the voice channel or a data channel, as well as if it is idle on the control channel.
Private Call
Private Call allows a radio user or console dispatcher to selectively call and carry on a private
conversation with another individual radio, as long as that unit is not already engaged in another
Private Call. The calling unit will receive an acknowledgment of a successful Private Call. If the
receiving radio has a display, it will show the calling party’s unit ID.
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Telephone Interconnect
The telephone interconnect feature allows selected radios to make and receive phone calls. Telephone
interconnect provides a temporary connection to a landline telephone through the radio system.
Telephone interconnect allows radio users to call a telephone number from the field.

User Accessibility Features
Affiliation Display
The Affiliation Display provides a dynamic view of the sites to which all operating units are currently
affiliated, making it easy to track and troubleshoot radios in the system. Specifically, it provides a
dynamic view of:
•
•
•

Sites.
Talkgroups.
Individual radios.

This allows a manager to understand the loading characteristics of their system in real-time. Graphing
capabilities are also included. Figure 32 provides a selected site graph example.

Figure 32: Selected Site Graph Example

ASTRO 25 INFRASTRUCTURE COMPONENTS
Master Site Components
The master site contains all the components necessary for controlling calls within a zone and for
communicating with other zones to manage InterZone calls in a multi-zone system. In addition, the
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master sites provide the hardware and software components that are used for Network Management
and system configuration.
All the components that communicate over Ethernet are connected through central switches called the
master site Ethernet LAN switches. This switch provides two separate internal LANs which are
integrated to provide redundant links for critical network traffic.
The zone controller is used to process system-wide commands and handle call processing and
mobility management functions for the system. In systems with two zone controllers, there is a
connection from each zone controller to the LAN switch and a direct connection between the two
zone controllers. The LAN switch connection allows each zone controller to communicate with the
gateway routers/Core Gateways.

Zone Controller Application
The Zone Controller provides trunking call processing for ASTRO 25 system operation.
The Zone Controller forms the heart of a wide-area radio system by providing the central processor
for the zone, with the necessary hardware and software capabilities to provide call processing and
mobility management.
The Zone Controller builds upon the strength and experience of Motorola wide-area trunking systems
to deliver multiple layers of reliability for business-critical, Mission-Critical and life-critical
applications.

The Zone Controller is supplied in a redundant controller configuration, and provides the following:
•
•

•
•

System Availability – The Zone Controller allows software upgrades once loaded, providing
enhanced system availability.
Intelligent Switchover – The Redundant Configuration provides automatic switchover to the
standby controller if a loss of wide-area communications is detected. Notification can be sent to
the user if other components fail, allowing the user to manually switch to the standby controller if
desired.
Cross Controller Compatibility – Capable of running two different versions of software
simultaneously, ensuring upgrades are fully functional with one controller before upgrading the
second controller.
Redundant Configuration – The Redundant Zone Controller is a computer platform with
redundant processors that provide trunking call processing for ASTRO 25 wide-area radio
communication systems. It is designed to detect failures by automatically switching operation to
the standby controller, minimizing the interruption of call processing functionality.

City of Santa Maria, CA
P25 700 MHz Trunked Simulcast Radio System

Motorola Solutions Confidential Restricted

May 2014
Use or disclosure of this proposal is subject
to the restrictions on the cover page.

System Description

C1-57

ASTRO 25 RF Sites
ASTRO 25 RF sites provide communications for radio users both inside and outside the ASTRO 25
network. RF Sites may include ASTRO 25 repeater sites, simulcast cells, and ASTRO 25
conventional channel sites.
The RF Site types applicable to this system design are described briefly in this section.

Simulcast Sites
A simulcast land mobile radio system provides continuous coverage over a large geographic region
using a single set of frequencies. Simulcast solutions extend a system’s RF coverage, especially in
areas where available frequencies are limited, and in areas where physical barriers (e.g., mountains
and buildings) can cause reduced signal coverage.
Trunked simulcast was developed by Motorola to meet the needs of users who were outgrowing their
single-site radio systems. Simulcast offers the following advantages:
•
•
•

Improved Coverage – One radio site may not provide the coverage necessary for the application
in question. Simulcast expands the coverage area by expanding the number of radio sites without
adding additional frequencies.
Efficient Use of Frequencies – Adding sites typically requires more frequencies. In a simulcast
system, the same frequencies are used at every site in the system. This makes very efficient use of
the available spectrum.
Simplified Radio Operations – Because the simulcast architecture operates like a single-site
system, operations are simplified and radios are easy to use.

The ASTRO 25 simulcast infrastructure consists of a central simulcast prime site distributed
simulcast remote sites. The prime site acts as a control and digitized audio center for the simulcast
subsystem. Audio is routed to the prime site from each simulcast remote site. To ensure that the best
audio from the simulcast receivers is processed, a voting comparator selects the best signal.
The prime site contains the prime site simulcast controller, simulcast comparators, and networking
equipment to interface to the remote simulcast sites. The simulcast RF transmitters and receivers are
located at the simulcast remote sites. These sites simultaneously transmit identical information from
each site to the radios. The receivers at these sites receive the audio from the user radios, and pass the
audio back to the prime site for voting. Audio and site control comes from the prime and master sites.
Equipment at a simulcast remote site includes a simulcast base radios, fault management equipment,
and networking equipment to interface to the prime site.

Simulcast Prime Site
The ASTRO 25 Simulcast Prime Site consists of the following components, described in the
Component Descriptions section of this System Description:
•
•
•
•
•
•
•

GCP 8000 Site Controller.
GCM 8000 Comparator.
GGM 8000 Site Gateway.
TRAK 9100 Simulcast Site Reference.
Sub-site Access Router.
Prime Site Ethernet Switch.
Sub-site Ethernet Switch.
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Simulcast Remote Site
The ASTRO 25 Simulcast Remote Site consists of the following components, described in the
Component Descriptions section of this System Description:
•

GTR 8000 Expandable Site Subsystem (ESS).

ASTRO 25 COMPONENT DESCRIPTIONS
Each site type in an ASTRO 25 system contains various components. Components included in this
system design are described in this section.
GTR 8000 Expandable Site Subsystem
The GTR 8000 Expandable Site Subsystem (ESS) enclosure can contain reconfigured GTR 8000 base
stations, site LAN switches, and GCP 8000 controllers, along with a Radio Frequency Distribution
System (RFDS), depending on your configuration needs.
Voice traffic is routed from each of the site base stations to the system for distribution all sites
associated with the call. Benefits of the ESS include:
•
•
•

Integrated design provides a smaller footprint at the site.
Front/top access design and minimized cabling reduces install and service labor.
Increased power supply redundancy through common power bus.

GCP 8000 Site Controller
The GCP 8000 Site Controller (GCP 8000) is the control interface between the transmitter/receiver
subsystem and the Zone Controller. The GCP 8000 Site Controller comprises redundant site
controller modules; one site controller module acts as the active module, and the second module acts
as a standby. The redundancy minimizes the possibility of a single point of failure at the site.
The GCP 8000 provides the following functions:
•
•
•
•
•

Manages the channels to maximize throughput and channel availability.
Administers registration and context activation requests.
Monitors base stations and RF distribution equipment and interacts with the MOSCAD site
device manager to facilitate centralized alarm and control monitoring
Provides redundant site control.
Enables redundant site link routing for patch redundancy.

Additionally, the GCP 8000 provides the following functions at the simulcast site:
•
•

Provides a time and frequency reference signal to the base stations, maximizing frequency
stability and allowing for further site separation in a simulcast configuration.
Provides IP simulcast capability, enabling true end-to-end IP connectivity in a simulcast
configuration.

GCM 8000 Comparator
The GCM 8000 Comparator ensures the broadcast of the best possible voice signal by combining the
best parts of a single signal that has been received by multiple sites in a Multisite (simulcast) system.
The comparator features a digital voting methodology: Frame Diversity Reception. The comparator
selects the data frame or signals with the lowest Bit Error Rate (BER) and forwards it. By using the
best pieces of each input signal, the result is the best possible composite signal.
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GTR 8000 Site Repeater/Base Radio
The GTR 8000 Base Radio consists of a transceiver module, power amplifier module, fan module,
and power supply. The transceiver module includes the functionality for the exciter, receiver, and
station control. The base radio software, configuration, and network management, as well as
inbound/outbound traffic handling, are performed through this transceiver module.
On-board serial and Ethernet ports are located on this module for local servicing via CSS. The power
amplifier module amplifies the low-level modulated RF signal from the transceiver module and
delivers the amplified signal on the path to the transmit antenna. The power supply module supports
the transceiver and power amplifier modules, and can also provide auxiliary power to a connected site
controller or Receive Multicoupler/Low Noise Amplifier (RMC/LNA).
Radio Frequency Distribution System
The Radio Frequency Distribution System (RFDS) provides interconnect between the base radios and
antennas, allowing for a completely contained and more compact installation footprint. For the
transmitters, this can include isolators, combiners, TX filters, diplexers, and power monitors.
For the receivers, this can include duplexers, site preselectors, and multicouplers. Various RFDS
options exist for each of the GTR 8000 Base Radio, GTR 8000 Site Subsystem, and GTR 8000
Expandable Site Subsystem.
RF Site Gateway
The Site Gateway provides an interface that handles all of the IP Network Management traffic
between the Core Site and the RF Site. The Site Gateway provides the following:
•
•
•

Media conversion – the gateway converts Ethernet to the selected transport medium.
Traffic prioritization – the gateway applies a prioritization marking to the packets leaving the site.
Fragmentation – the gateway fragments large IP packets per industry standards.

Sub-Site Access Routers
The sub-site access routers, located at the prime site, provide the IP network routing interfaces
between the prime site and all of the sub-sites. In the dual sub-site link configuration, two sub-site
access routers each serve as the endpoint for one of the sub-site’s WAN links.
Prime Site Ethernet Switches
Two paired Ethernet switches form the prime site LAN in an IP multi-site subsystem. They are paired
for redundancy so if one of them fails, half of the hosts (site controllers, comparators) on the LAN are
still connected to a working Ethernet switch.

MCC 7500 Dispatch Console
Motorola’s dispatch solution for Santa Maria is our MCC 7500 Dispatch Console, offering IP-based
seamless connectivity between Santa Maria's dispatch operators and field personnel.
The MCC 7500 Dispatch Console will provide Santa Maria with scalable, flexible system
architecture, sophisticated network management and security, and an easy migration to future
capabilities.
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Cost Savings and Ease of Use
The MCC 7000 series consoles are designed to help reduce the total cost of owning an IP-based,
feature-rich dispatch system without compromising quality and reliability. Specific benefits of the
MCC 7000 series consoles include the following:
• The intuitive, easy to use Graphical User Interface (GUI) enhances dispatchers’ efficiency and
accuracy.
• Robust API allows CAD systems to have complete access to console status and features for
further improvements in efficiency and accuracy.
• Software-based upgrades facilitate system and feature expansion.
• Installation is simplified and site costs are reduced because console positions function without
backroom electronics.
• Console configuration is performed at centralized Network Management clients, and changes
are automatically distributed, which saves valuable technician and administrator time.
• Offers robust service logs that contain real-time information to facilitate maintenance activities.
• Consoles within the ASTRO 25 dispatch site are integrated into the ASTRO 25 fault
management system, which uses industry-standard event monitoring protocols, resulting in fewer
dispatch site visits.
• Flexible bandwidth requirements minimize operating costs for remote console sites.
• Conventional audio can be transported over the IP network, which eliminates the need for
channel banks or a separate circuit-switched network.
Motorola has included the integration services for the logging and radio system in this proposal.
Motorola has also included the MCC7500 Software Development Kit, which allows a CAD system
developer to tailor the existing (or future) CAD system (provided it has a radio interface) to
communicate with the MCC7500 for task automation. Motorola has not included any services for
integration of the current (or future) CAD system as a part of this proposal.

Integration with the ASTRO 25 Network
The MCC 7500 IP Dispatch Console will be seamlessly integrated into Santa Maria's ASTRO 25
system, without interface boxes, digital voice gateways or backroom electronics for an integrated
mission critical network. This tight union between radio infrastructure and dispatch console
equipment has several operational benefits to Santa Maria.
This modular IP approach substantially reduces the amount
of space needed for backroom electronics. All dispatch
activity is performed over IP. The physical space needed to
accommodate the MCC 7500 console position is comparable
to that required for a personal computer.
Both trunked talkgroups and conventional radio channels can
be accessed and controlled from one MCC 7500 IP Dispatch
Console over the same network. This reduces overall
transport costs and the need for duplicate fixed network
equipment. Table 9 outlines the benefits of the MCC 7500’s
seamless integration to the ASTRO 25 network.
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Table 9: Benefits of Seamless Integration of the MCC 7500 IP Console
with Santa Maria's ASTRO 25 Network

Tight coordination between the IP
network and IP console eliminates the
potential for audio degradation.

Subscribers and console operators will be able to
communicate without loss of information.

Emergency calls are prioritized for
successful delivery regardless of
network traffic.

Console operators will always be able to hear
emergency calls from users in the field.

Inherent access to all system resources Console operators will always be able to reach out to
within the network provides dispatch
users in the field.
priority to reach any user when needed.
Rapid call set up times and quality of
service, regardless of the size of the
system.

The ability to scale the system to handle future
capacity, while maintaining efficient dispatch
operations.

True end-to-end encryption capable
Assurance that sensitive, private communications will
from the subscriber to the console
remain secure, from the user in the field to the console
operator position, enhancing operational dispatch operator.
security
Improved bandwidth efficiencies reduce Ongoing cost savings for Santa Maria.
transport costs.

Network Connection to ASTRO 25 System
Details on the connectivity between the MCC 7000 series dispatch console and the ASTRO 25
system are described below.
Dual Site Link
To connect to Santa Maria's ASTRO 25 system two site gateways are included.
The site gateway provides an interface that handles all of the IP Network Management traffic between
the MCC 7000 series dispatch console center and Santa Maria's ASTRO 25 system’s core site. The
site gateway fragments large IP packets according to industry standards, prioritize packets, and
converts Ethernet data to the desired transport medium.
LAN Switch
The site LAN switch provides LAN interfaces for dispatch site equipment and a LAN port for the link
to the core site. Through the switch, service technicians can access the system’s configuration
manager and service the equipment.

Agency Partitioning
With Agency Partitioning, Santa Maria's agencies will gain the interoperability benefits of being on
the same system, be able to leverage cost savings in the maintenance of a shared system, and still
maintain control of their own console configurations, channels, and encryption keys when applicable.
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The Agency Partitioning feature enables Santa Maria's system administrators to control who has
access to functionality for the console network as a whole. It controls access for conventional RF
channels, trunking talkgroups, auxiliary I/Os, pre-programmed pages, encryption keys, and
configuration data. Agency Partitioning helps keep an agency's resources available for its users, while
preventing unauthorized people from accessing or modifying the network configuration.

Voice Encryption
The MCC7500 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: AES.

Conventional Base Station Interfaces
The MCC 7000 series consoles are capable of accessing and controlling Santa Maria's analog and
digital conventional base stations through the use of conventional channel gateways (CCGW). This
capability lowers Santa Maria's cost of ownership in two ways:
•
•

It uses the same transport network, reducing the requirements for dedicated backhaul.
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.
Additionally, the Enhanced GGM 8000-based CCGWs allow for recovery of MDC1200 and digital
signaling, such as unit ID, and emergency alarm, which is passed to the MCC 7500 dispatch operator
position(s).
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Console Operations
The MCC 7000 series dispatch console is designed to provide missioncritical audio between the dispatch console and users in the field. It is
optimized for real-time audio, prioritizing emergency calls over other traffic,
minimizing voice queuing, and transmitting calls in 450 milliseconds or less.
Using robust error mitigation to maintain call quality even when the system is
heavily loaded, the MCC 7000 series console reduces communication errors
that may force dispatch console operators to repeat their transmissions.

The MCC 7000 series console’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. Santa Maria can customize the
MCC 7000 series GUI by agency or by individual user to
meet their dynamic needs and requirements.
Elite Dispatch Graphical User Interface
The MCC 7000 series Elite Dispatch GUI is an enhanced version
of Motorola’s Gold Elite Dispatch GUI. For existing Gold Elite
users, the GUI allows a smooth transition and minimal training
for radio dispatch operators. For new users, the graphical icons and customization options make the
MCC 7000 series console GUI easy to learn and operate.
An example of the MCC 7000 series GUI is shown in Figure 33.

Figure 33: The MCC 7000 series GUI delivers critical real-time information is delivered to
the console operator when and where they need it.
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Based on operator preference, the MCC 7000 series GUI can be customized to show details of
trunked and conventional RF 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. The status of auxiliary inputs and outputs can be conveniently interpreted from the GUI with the
use of familiar graphical icons, such as a door shown open or closed.
Auxiliary Inputs/Outputs
Dispatch Consoles support Global Auxiliary Inputs/Outputs (Aux I/Os) for remote status indications
or remote control through dispatch consoles. Global Aux I/Os are typically implemented by hardware
that is independent of the dispatch console positions in a system and may be accessible to multiple
dispatch consoles.
For dispatch consoles, Aux I/O functionality and support is provided by:
• Configuration of dispatch console Aux I/O parameters through network managers.
• Dispatch console display of status inputs/control outputs.
The Aux I/O Servers are used to provide the Aux I/O feature for the dispatch consoles. The consoles
communicate to the Servers to perform the Aux I/O function.

Standard Radio Transmission and Reception
A typical MCC 7000 series console has two speakers, one for selected audio and the second for all
remaining unselected audio. Additional speakers can be added to the console, allowing dispatch
operators to configure 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”). The dispatcher 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. With the general transmit, the dispatch operator selects a resource
on the console and activates the transmission through a footswitch, headset transmit button, or a
microphone transmit button.
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 calls to all users
listening to a specific conventional radio resource or a specific trunking talkgroup. When multiple
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resources are required, the operator can select additional talkgroups and/or conventional channels as
needed for the call using the multi-select feature.
The MCC 7500 console enables dispatch operators to make private calls to individual field radio
users or dispatch operators. Once this private call is established, it can be patched in with another
resource at the dispatch operator’s discretion.
Controlling Console Audio
The MCC 7000 series consoles offer 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
(“All Mute”) for 30 seconds.
The console enables the dispatcher to transmit on a resource while receiving audio from other
resources. It also can prevent acoustic feedback when a co-located operator position transmits by
muting the transmitting operator position’s audio on a shared resource.

Dispatch Audio Experience
Emergency Alarms
The MCC 7000 series 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 7000 series console 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.
Desktop Speakers
Each dispatch console is capable of supporting up to eight audio speakers. In this design, two
speakers are included per position. These speakers supply audio for select/unselect, as well as predetermined audio sources to specific monitor speakers, each of which transmits unique audio—that is,
an audio source cannot appear in multiple speakers at a single dispatch console. Monitor speakers –
can tie specific talkgroups to a certain speaker, such as all fire resources to speaker 3.
Each speaker has individual volume controls, and contains an amplifier that provides a maximum of 2
Watts of power output. Speakers are self-contained units, and can be placed on a desktop, mounted in
a rack/furniture, mounted on a wall, or mounted on a computer monitor.
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Headset Jack
Each dispatch console is capable of supporting up to two headset jacks. A headset jack allows a
dispatch console user to use a headset while operating the dispatch console. Each headset can either
be connected to the console for supervisory applications, or to a desk telephone. The equipment
design includes two headset jack(s) per operator.
The headset jack contains two volume controls: one for adjusting the level of received radio audio
and one for adjusting the level of received telephone audio.
The headset jack supports headsets which use either PJ7 (6-wire) or PJ327 (4-wire) long frame
connectors (6-wire headsets have a PTT button while 4-wire headsets do not have a PTT button).
Headset Base
The Headset Base consists of an audio amplifier, a push-to-talk switch and a long cord with a PJ7
long frame connector at the end.
Gooseneck Microphone
The VPM is capable of supporting a desktop microphone. The desktop
microphone contains a microphone cartridge on a flexible shaft and two buttons
in its base. One button controls the General Transmit feature. The other button
controls the Monitor feature. Figure below shows Microphone.

The desk microphone is permanently fastened down, or it is left loose so
the dispatch console user can pick it up while using it. The 18–inch long,
flexible shaft allows the base to be placed behind a keyboard or writing
area and still be able to position the microphone head within a few inches
of the speaker’s mouth.

Gooseneck

Microphone
If a desk microphone is connected to a dispatch console while no
headsets are connected, the desk microphone is active whenever any
transmit function is active. If a desk microphone is connected to a dispatch console while one
or two headsets are connected, the desk microphone is only active during a transmit function
if its transmit button is pressed. This prevents the desk microphone from picking up
unwanted background sound while the dispatch console user is using a headset to transmit.

The microphone head is compatible for use with CRT monitors.
Footswitch
Each dispatch console is capable of a dual pedal footswitch. The footswitch can be configured to
control general transmit and monitor functions.
Instant Recall Recorder Port (for Radio)
Short-term, console-specific audio recording is a mechanism used to record a portion of the inbound
audio present on a specific dispatch console and make it readily available to the dispatch console user.
This recorded audio is retained by the recording system for a short period (typically about 60
minutes) and is easily played back by the dispatch console user. This allows the dispatch console user
to replay received audio that the user may have missed.
The instant recall recorder port (for radio) allows an instant recall recorder to be connected to a
dispatch console. The port provides an output containing the receive radio audio on the selected
channels. Transmit audio of any type (from either this dispatch console or a parallel dispatch console)
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as well as tones generated by the dispatch console (emergency tones, callback tones, busy tones) are
not included in the audio output.
Dispatch console generated tones (e.g., emergency alarm tones, trunking busy tones, error tones, etc.)
are not included in the audio appearing at the analog audio output. This is done so that they do not
interfere with the dispatch console user’s ability to understand the voice audio that was recorded.
Telephone/Headset Port
The telephone/headset port allows an external telephone set to be connected to the dispatch console.
The dispatch console’s headset can then be used to communicate on both the radio system and a
telephone system (i.e. a 911 system).
When a telephone call occurs at a dispatch position, radio audio is directed from the headset to the
appropriate console speaker. The headset microphone audio is routed to the telephone, allowing the
dispatch console user to communicate hands-free on the telephone set. When the dispatch operator
ends their call, the headset reverts back to full radio operation.
When the dispatch operator transmits on a radio resource during a telephone call, the headset
microphone is re-routed to the radio system for the duration of the transmission. Once the
transmission is completed, the headset microphone is routed back to the telephone. During the
transmission, the dispatch operator continues to hear the telephone audio through the headset.

Emergency Radio Transmission and Reception
As part of a mission-critical communications network, the MCC 7000 series console facilitates
immediate prioritization and resolution of emergency communications between Santa Maria's
dispatch and first responders in the field. This enables dispatch operators and first responders to focus
on their mission, not their equipment—especially during critical situations.
When a field user or another dispatch operator initiates an emergency call, the console emits both
visual and audible indications (“Emergency Alarm”). The operator can then “recognize” the
emergency call, which ends the audible emergency indication and notifies all console operators that
the emergency is being addressed (“Emergency Recognize”). The audible emergency indication may
also be muted by a console operator without recognizing the emergency alarm (“Mute Tones at a
Single Op”). When an emergency is over, the dispatch console user can end the Emergency Alarm.
The emergency mode remains active on the initiating radio unit until it is ended (reset) by the radio
user.
Receiving an Emergency Call
When a field user or another dispatch operator initiates an emergency call, the console emits both
visual and audible indications (“Emergency Alarm”). The audible indication works to alert the
dispatch operator that an emergency is underway; the visual indication directs the dispatch operator’s
attention to the specific resource on which the emergency call is being made. The dispatch operator
can immediately reserve a voice channel for the duration of the emergency.
The audible indication for an emergency is generated at the maximum level of the received audio,
regardless of what volume the console has set that resource to. This is to ensure that the console
operator does not miss the call. When the emergency call has been acknowledged, the volume for that
resource is returned to its previous level.
Responding to an Emergency Call
When a console operator wishes to respond to an emergency call, they can bypass the standard
console interface to auto-open a quick list, which contains specific controls for recognizing an
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emergency call, initiating an emergency call, and ending an emergency call (“Auto-Open of Quick
List”). The operator can then “recognize” the emergency call, which ends the audible emergency
indication and notifies all console operators that the emergency is being addressed (“Emergency
Recognize”).
The audible emergency indication may also be muted by a console operator without recognizing the
emergency alarm (“Mute Tones at a Single Op”). This would be used in a situation where one agency
is monitoring a channel that belongs to another agency.
If an emergency alarm comes in on the second agency's channel, the first agency could mute the tones
at their dispatch consoles without having to wait for the second agency to recognize it.
Ending an Emergency Call
When an emergency is over, the dispatch console user can end the Emergency Alarm. The visual
indication on the console GUI is removed, and the console informs the other operator positions that
the emergency is over (“Emergency End/Knockdown”).
The emergency mode remains active on the initiating radio unit until it is ended (reset) by the radio
user.

Radio Patch Control
MCC 7500 console users can patch communication between trunked and/or conventional radios that
are normally unable to communicate with each other due to different features, programming, or even
different frequency bands. A patch group is a group of linked resources that can both receive
messages from a console and transmit to all other members of the patch group. The MCC 7500
supports a maximum of 16 active patch groups.
Setting up a Standard Patch
A dispatch operator can set up a standard patch between trunked resources and/or conventional
resources. After the patch is created, the dispatch console transmits all audio on one resource to all
other resources in the patch group.
Patched radio users see the ID or alias of the other patched radio(s), as opposed to that of the console,
provided that the radio subscriber is capable of displaying IDs. This minimizes confusion and the
need for the dispatch operator to intervene in the call. Patches are automatically re-established if
interrupted so the MCC 7500 user can concentrate on continuing operations.
Pre-Defined Patches
Patches can also be pre-defined, and be automatically re-initiated each time a dispatch console
computer is restarted (“Patch Auto-Start”).
Using Multi-Select
The Multi-Select feature allows a dispatch console to define groups of selected radio resources. When
a Multi-Select group is opened, all of the resources in the group are simultaneously selected.
Resources can be added or removed from a Multi-Select group while it is open or while it is closed.
The Multi-Select feature:
• Selects multiple resources simultaneously.
• Defines and stores groups of resources so that multiple resources can be conveniently selected
and deselected.
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Call Management and Control
Automatic Prioritization of Calls
Calls on the MCC 7000 series console are prioritized through a transmission hierarchy.
Calls from primary supervisors take priority over those from secondary supervisors, which in turn
take priority over non-supervisors. Instant Transmit or All-Points Bulletin (APB) transmissions,
regardless of whether they are from a supervisor, will take priority over general or patch
transmissions.
Multiple dispatch console operators can be designated as primary supervisors on the same system,
which is useful when multiple agencies share one system, each with their own primary supervisor.
Console supervisors have the capability to disable and enable operator console functionality as
necessary.
Standard Call Indications
The MCC 7000 series console indicates the availability of any given 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.
Resource Identification
To identify a resource, the console reads its unit ID, a string of digits that uniquely represent that
resource. The console makes it easy for operators to read unit IDs by replacing them with userfriendly 16-character aliases. These aliases, which are defined during the configuration of the console
system, can replace the unit IDs of the following resources:
• Trunking Talkgroup Resource.
• Trunking Announcement Group Resource.
• Trunking Individual Call Resource.
• Conventional Channel Resource.
• Conventional Channel Frequency Selection Control.
• Conventional Channel PL Selection Control.
• Unit ID.
• Aux I/O Resource.
On large systems, unit IDs can be conserved by grouping all individual call resources on a specific
trunking talkgroup together under a certain ID. This flexibility simplifies the daily work of Santa
Maria's dispatch operators.
Call Alerting
When an operator needs to reach a radio user or dispatch operator and they are not near their radio or
console, the dispatch operator can “page” the unattended radio or console through a series of beeps
and an indication of the sender’s ID. When the radio user or dispatch operator becomes available,
they will see the unit ID of the calling dispatch operator’s console or radio ID, and be able to return
the call. Additionally, a Call Alert can be used to trigger an activity. For instance, a Call Alert may
cause a vehicle’s horn to sound and its lights to flash.
The console operator can even send a call alert to a user who is involved in voice and data
communications over the network.
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Console System Security
The MCC 7000 series dispatch console enables end-to-end encryption from the operator position to
the ASTRO 25 network, so that at no point will Santa Maria's communications be undermined by
unencrypted transmissions. Each dispatch operator will be able to fully participate in secure
communications while being confident that sensitive, vital information will not be heard by
unauthorized individuals.
Secure Access to the Console
To use the dispatch console, an operator must enter a valid radio system user account name and
password. The dispatch console validates that information with the radio system’s network manager
and allows the user to access only the resources for which the user has access rights. This also applies
to third-party applications that use the dispatch console's API.
Secure Communications at the Console
The console itself encrypts and decrypts radio voice messages. Thus, radio voice messages are
encrypted end-to-end, from the field radio user to the dispatch console. The console operator can
choose whether or not to encrypt their transmissions on a particular trunked resource. Console
operators can interface with agencies that have different encryption configurations without any
manual intervention or delay. The MCC 7500 Console can support up to 60 calls simultaneously,
using up to four different algorithms and multiple encryption keys.
To help reduce potential errors when managing encrypted communications, the MCC 7500 interface
provides alerts when the console mode does not match that of a received call, and when a patch or
multi-select group is being set up between a mix of clear and secure channels. The set of alerts
available on the console are in Table 10, below.
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Table 10: Security Indications

Receive Cross-Mode
Indication

Indicates when an inbound call’s secure mode does not match the
console’s outbound mode, so that the console operator can
respond in the correct mode.

Clear Audio Alert

Provides visual and audible indication that a trunked radio
transmission or reception is unencrypted.

Multi-Select Cross-Mode
Alert

Indicates that different trunked resources in a multi-select group
have different secure modes, preventing console operators from
transmitting audio in both secure and non-secure modes.

Patch Cross-Mode Alert

Indicates that different trunked resources in a patch group have
different secure modes, preventing console operators from
transmitting audio that is intended to be secure in an unencrypted
state.

Key Fail Indication

Indicates that a console cannot decrypt or encrypt a call due to a
problem with an encryption key.

Panic Key Zeroizing

Erases all encryption keys at a specific console or AIS at the push
of a button. The button is recessed in a panel to reduce the chance
of accidentally pressing it.

Keyset/Index set Selection
via GUI

Enables the dispatch operator to manually select the keyset/index
set the dispatch console uses.

Key Management via KVL

Enables the operator to use the KVL to manage all keys for a
dispatch console or archiving interface server.

Key Management via Store
and Forward

Enables the operator to use a KVL and KMF to manage all keys for
a console or archiving interface server.

Securing Communications at the Logging Recorder
Not only are real-time communications encrypted, MCC 7500 encryption extends to call logging—
ensuring that even recorded communications are not vulnerable to retrieval by unauthorized people.
Like the console itself, the Archiving Interface Server also requires a valid radio system user account
name and password be entered and validated by the radio system’s network manager before it allows
access to recorded information. After gaining access, a user can view and listen to only the recordings
for which the user has access rights. This enables agencies to keep their logs private from other
agencies on the same system.
The AIS is capable of supporting up to four different encryption algorithms simultaneously.

Console Configuration and Management
The MCC 7000 series console system is configured and managed by the same configuration manager,
fault manager, and performance reporting applications as the radio system. The user can define
exactly which resources are available and how they are presented to the dispatch console user.
This provides Santa Maria with a single point for configuring and managing the entire ASTRO 25
system. Changes are automatically distributed throughout the system. This centralized approach saves
valuable time and effort for system administrators and technicians, and reduces the errors that can
occur when radio IDs and other data are entered at multiple locations.
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In addition, call traffic and performance reports for each console can be generated from the system’s
network manager. This enables administrators to quickly and easily ensure optimal effectiveness and
efficiency.

Interface with Santa Maria's Computer-Aided-Dispatch (CAD) System
The Motorola MCC 7000 series dispatch console interfaces with Santa Maria's CAD system through
Application Programming Interfaces (APIs). These APIs are designed to support both the dispatch
console user interface and the CAD application simultaneously, so that the dispatch/CAD operators
for Santa Maria will be able to control all communications from the console at the same time.
Supported APIs
Three APIs (Table 11) are available for use by third parties who wish to integrate their application
with the MCC 7000 series dispatch console. Each of these APIs performs a different function in the
console/CAD interface, allowing for control of the console through the CAD system and information
transfer between the console and the CAD system.
Table 11: APIs supported by the MCC 7000 Series Dispatch Console

Console Dispatch
Interface API

Resource
Configuration API

Console Features
API



Used for the overall management and maintenance of the connections
between a software application and the dispatch system.



Authenticates the dispatch console user’s login account and associates
it with the security groups defined in the radio system’s network
manager.



Allows a CAD application to interface to the MCC 7000 series console
system.



Delivers API messages either directly to the CAD application or
enables retrieval of API messages upon request by the CAD
application.



Retrieves configuration information such as lists of radio resources,
capabilities/features available on each radio resource, and lists of
accessible auxiliary input/output signals.



Retrieves aliasing information such as the end user radio unit IDs (e.g.,
Unit 4352 = “Division ABCD”) and end user radio unit status (e.g.,
Status 7 = “En Route”).



Monitors and controls subscriber and console activity on the radio
system.



Initiates voice and data radio communications with a subscriber unit;
and controls access to external equipment.

Software Developer Kit for the APIs
To aid in the integration of the dispatch console system with the CAD system, Motorola has provided
a Software Developer Kit (SDK) that contains all information necessary to be able to access and use
the APIs described above.
The SDK’s manuals document the supported Motorola MCC 7000 series dispatch APIs, including
access to various dispatch features, configuration information, and aliasing information. The SDK
also includes various files needed by software developers as they create applications that use the
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APIs. These files include source code header/include (.h) files, library (.LIB) files, and dynamic link
libraries (DLLs).
All software development costs associated with CAD integration with the MCC 7000 series dispatch
console through APIs are the responsibility of Santa Maria and its selected CAD vendor.
Please note that the APIs described above are specific to the MCC7500 SDK, and do not contain the
feature set provided by the CADI interface via the Network Core – which is not included with this
proposal.

MCC 7500 Dispatch Console Component Description
An MCC 7500 Dispatch IP Console consists of the following elements:
•
•
•
•
•
•

Operator position computer.
Voice Processing Module (VPM).
Auxiliary Input/Outputs.
Logging equipment.
Network equipment.
Conventional Channel Interface equipment.

This section discusses the various components that make up the MCC 7500 Dispatch Console system,
Figure 34. These components are connected together and to the rest of the ASTRO 25 system on an
IP network via console site routers and switches. The MCC 7500 Dispatch Console functions as an
integrated component of the total radio system, fully participating in system level features such as
end-to-end encryption and agency partitioning.
Since the network is IP-based, the system’s interfaces and components can be distributed physically
throughout the network. Logging components can be centrally located at the zone core or distributed
at console sites. CCGWs can be located at conventional-only RF sites, at trunking RF sites, the
master site, or at console sites with conventional stations. Aux I/O Servers can be placed anywhere in
the zone, closest to where they are needed.
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Figure 34: Motorola MCC 7500 Dispatch Console Hardware Architecture

Operator Position Components
MCC 7500 operator positions connect directly to the
radio system’s IP transport network without gateways or
interface boxes. Audio processing, encryption, and
switching intelligence for dispatch are performed within
each software-based operator position, without
additional centralized electronics.
An MCC 7500 operator position consists of a computer,
a Voice Processing Module (VPM), one select speaker,
up to three unselect speakers, a desktop gooseneck
microphone and/or headset jack box with in-line PTT
amplifier and headset, and footswitch.

MCC 7500 Operator Position Components

Voice Processing Module (VPM)
The VPM provides vocoding and audio processing services for the dispatch console. It connects to
the console site LAN switch and communicates with the dispatch console PC via Ethernet. Each
operator position includes a PC and a dedicated VPM. The VPM also provides connections for analog
devices to be connected to the digital console.
The VPM has connectors for the following devices:
•
•
•

One desktop microphone.
Two headset jacks.
Eight desktop speakers (four speakers max supported in the initial releases).
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•
•
•
•
•
•
•

Logging recorder.
Radio instant recall recorder.
Telephone instant recall recorder (not supported in initial releases).
External telephone set.
External paging encoder.
Footswitch.
Generic transmit audio input.

Some of the connectors listed above can be used to provide audio inputs and outputs for connecting
other types of dispatch consoles to the Motorola radio system in conjunction with the Motorola MCC
7500 Dispatch APIs.
A secure card provides encryption and decryption services for the dispatch console. It is capable of
supporting multiple, simultaneous encryption/decryption sessions using multiple algorithms and
multiple secure keys.
Personal Computer (PC)
The dispatch console uses a customized Motorola-certified PC running the Microsoft Windows
operating system, containing a Motorola-designed voice card and a Motorola-designed secure card.
The PCs used in ASTRO 25 systems have a mini-tower form factor.
The PCs are processed through Motorola factories in Schaumburg so that the application software,
voice cards, and secure cards can be installed and tested to ensure they are operating properly.

Archiving Interface Server (AIS)
The Archiving Interface Server (AIS) provides an interface between the radio system and the logging
recorder. This allows calls on the radio system to be recorded together with information associated
with the calls. Multiple AIS/recorder pairs may be deployed in a radio system for redundancy or
capacity purposes.
The logging subsystem provides a user interface capable of allowing a user to identify actions/calls
that occurred on the radio system, choose the desired call they wish to review, and play back the
audio for that call through a logging playback station. The logging subsystem reconstructs the
playback audio from the vocoded samples that had been sent to the logging subsystem when the call
occurred.

Auxiliary Inputs and Outputs
An Auxiliary Input/Output server enables console operators to control and monitor external devices,
such as doors and lights, from the console user interface. Multiple dispatch consoles anywhere in the
network may monitor and control the same relay output and/or external inputs. Changes are indicated
across all dispatch consoles simultaneously. Customizable graphic icons are also used to provide a
visual indication of both the function and state of external inputs.
The contact closures and input buffers required to interface to these devices are housed in Remote
Terminal Units (RTUs). These RTUs can be physically located close to where they are needed, at any
console site or RF site. The dispatch consoles and RTUs communicate with each other across the
radio system’s IP transport network. Individual relay outputs can be configured so that they require a
safety switch to be pressed before they respond to any commands from the dispatch console user.
Supported Aux I/O Configurations
The following Aux I/O configurations are supported (Table 12).
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Table 12: Aux I/O configurations

Momentary Input

This is an input where the user interface always shows the true state
of the input.

Latched Input

This is an input where the user interface does not necessarily show
the true state of the input. When the input goes active, the user
interface shows the state as active. The display will continue to show
the state as active even if the input changes to the inactive state. A
dispatch console user must manually reset the display to return it to
the inactive state.

Momentary Output

This output relay is activated when the dispatch console user presses
the button on the user interface and deactivated when the dispatch
console user releases the button.

Latched Output

This output relay changes state only when the dispatch console user
presses the button.

Interlocked Latched
Output

This latched output relay is part of a group of latched output relays.
Only one of the relays in the group may be active at a time. Interlocked
relays work in a “break before make” fashion; that is, the previously
active relay is deactivated before the new relay is activated.

Conventional Channel Gateway Equipment
Conventional Channel Gateways (CCGWs) are used to interface analog and ASTRO 25 conventional
channels to the ASTRO 25 radio system infrastructure. CCGWs provide 4-wire analog interfaces for
analog channels and V.24 and IP digital interfaces for ASTRO 25 conventional channels. The
platform that is hosting a CCGW may be solely dedicated to that task or it may also be used as a
console site router or an RF site router, provided the WAN link is not redundant.
The enhanced GGM 8000-based CCGW is available for interfacing to conventional channels. The
enhanced CCGW can support combinations of analog, MDC 1200, ACIM Link, digital and mixed
mode channels simultaneously. Low density and high density versions of the enhanced CCGW are
available.
The high density version contains eight analog ports and eight V.24 ports plus an Ethernet port. Up to
16 conventional channels can be connected to the analog and V.24 ports. The 16 channels can be
mixtures of analog, MDC 1200, ACIM Link, digital or mixed mode.
In addition to the 16 channels connected to ports, up to 16 IP based channels can be supported. This
brings the total number of channels supported on the high density version to 32.
Analog Configuration
The enhanced GGM 8000-based CCGW provides two sets of ports that are used with analog
channels. One set (called the Analog Ports) contains the analog inputs and outputs for the channels
along with a COR/Coded/Clear input and a PTT Relay output. The other set (called the Supplemental
I/O Ports) contain analog logging recorder outputs and various inputs that can be used with the analog
channel.
Each analog port contains the following inputs and outputs:
•

2-Wire Input/Output – When the channel is configured for 2-wire operation, this input/output is
used to send console transmit audio to the channel and to accept radio audio from the channel
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•
•
•
•
•
•

4-Wire Input – When the channel is configured for 4-wire operation, this input is used to accept
radio audio from the channel.
COR or CIU Coded/Clear Input – If the channel is configured for clear (non-secure) operation
with COR (Carrier Operated Relay), then this input is used to accept the COR output from the
channel. When used as a COR input, the input uses contact closure detection.
PTT Relay Output – The PTT relay output provides a relay contact closure capable of
supporting up to 1 Amp at 24 volts DC.
VOX and COR Operation – A clear (non-secure) analog port must be configured to support
either VOX or COR operation. The CCGW will not pass audio to the dispatch consoles or
logging recorders unless there is an active VOX or COR condition.
LOBL (Line Operated Busy Light) Detectors – The LOBL detector on the 2 or 4 wire inputs
can be used to detect when a parallel non-MCC 7000 series dispatch console is transmitting on
the channel via tone remote control.
AGC, DLM and Fixed Gain Operation – When configured for AGC operation, the gain of the
audio input is constantly adjusted to provide a constant output level to the dispatch consoles and
logging recorders. When configured for DLM operation, the gain of the audio input is constantly
adjusted to provide a constant output level to the dispatch consoles and logging recorders. When
configured for fixed gain operation, the gain of the audio input is fixed and does not change.

The enhanced GGM 8000-based CCGW provides four (low density version CCGW) or eight (high
density version CCGW) ports containing supplemental I/Os which can be used to provide additional
functionality on analog channels:
•

•
•
•

LOBL (Line Operated Busy Light) Input – The LOBL input provides an alternative method to
the software LOBL detector for detecting when a parallel non-MCC 7000 series dispatch console
is transmitting on an analog channel. This input can be configured for either voltage operation or
contact closure operation.
High Speed Mute Input – When the mute input is active, all audio at the configured audio
input(s) will be muted.
Analog Logging Output – The analog logging output provides 600 Ohm balanced analog audio
consisting of the summed transmit and received audio from the channel connected to the paired
analog port.
Coded/Clear Call Input – The coded/clear call input provides certain legacy analog secure
conventional channels a means of informing the MCC 7000 series dispatch consoles about the
mode (coded or clear) of a call.

V.24 Configuration
The enhanced GGM 8000-based CCGW provides four (low density version) or eight (high density
version) V.24 ports to which ASTRO 25 conventional channels may be connected. The V.24 ports on
the CCGW are connected to the V.24 ports on the base station or comparator. The V.24 ports are also
used for the ACIM link connections to consolettes.
Conventional Site Controllers
The conventional site controller allows dispatch console users to continue to access and control local
conventional channels if connectivity to the radio system’s controller is lost. This mode of operation
is often called “fallback operation” or “site conventional operation”. The conventional site controller
is comprised of the GCP 8000 site controller hardware with different software to provide the
conventional capabilities. When used as a conventional site controller, the GCP 8000 site controller is
outfitted with a single site controller module rather than two site controller modules.
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Only one conventional site controller is required per console site or conventional subsystem. This
single conventional site controller is capable of supporting the full set of dispatch consoles, archiving
interface servers and CCGWs that can be placed in a console site or conventional subsystem.
Features Supported in Fallback Operation
While in fallback operation, the dispatch consoles continue to support the vast majority of their
capabilities and features. The following general feature groups are supported:
•
•
•
•
•
•
•
•
•
•
•
•
•

Station Control Features on Conventional Channels.
Main/Alternate Conventional Channel Interfaces.
Integrated Paging Encoder (analog channels only).
Channel Marker.
Alert Tones.
RF Cross Mute.
RF Cross Busy.
Acoustic Cross Mute.
Patch.
Select and Multi-Select.
Aux I/Os (that are located at the console site).
Call Alert (ASTRO 25 Conventional channels only).
Emergency Call (ASTRO 25 Conventional channels only).

Power Requirements
Motorola has provided the power requirements on the following pages. Specifically:
•
•
•
•
•

Network Core Site Equipment.
Santa Maria PD Simulcast Prime with Co-Located Remote Site.
Simulcast Remote Site.
Santa Maria PD Dispatch.
Santa Maria Area Transit Dispatch.
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EXHIBIT C-2

EQUIPMENT LIST
QTY
1
1
1
1
10
2
2
25
1
1
1
1
1
2
1
2
2
1
1
1
10
1
1
1
1
1
1
1
1
1
2
1
1
1
534
1

PART NUMBER
SQM01SUM0234
CA01877AA
CA01879AA
CA01880AA
CA01882AA
CA01883AA
CA02106AA
CA02193AA
CA01786AC
CA02117AA
CA02135AB
CA01238AA
CA01750AA
CA01751AA
CA01663AB
CA01208AA
CA02105AA
CA01795AA
SQM01SUM0205
CA01616AA
T7885
F4544
V266
VA00210
TT2539
DS019BLK
TT2177
TT2296
DDN9048
SQM01SUM0225
DS019BLK
T7746
DDN1496
DS019BLK
DDN1301
SQM01SUM0257

DESCRIPTION
L2 DATA RF
SINGLE ZONE TRUNKED REDUND CORE -L2
ADD: P25 TDMA TRUNKING OPERATION ZO
ADD: P25 TDMA DYNAMIC CHANNEL ASSIG
ADD: P25 TDMA TRUNKING OPERATION SI
ADD: P25 TDMA TRUNKING SW ? BASE RA
ADD: P25 TDMA DYNAMIC CHANNEL ASSIG
ASTRO 25 FDMA VOICE SITE
ADD: ANTI-MALWARE DEF UPDATE LIC
ADD: TRUNKED INTEGRATED DATA
HA SYSTEM/1ST ZONE
ADD: HA TRUNKED INT DATA (L2 ONLY)
ENH: EMAIL ALARM NOTIFICATIONS
ADD: TERMINAL SERVER
ADD: FIREWALL
ADD: RACK
ENH: 500 RADIO USER LICENSES
MCC7500/MCC7100 CONSOLE LIC
ADD: DMZ SWITCH
GGM 8000 GATEWAY
ADD: AC POWER
MCAFEE WINDOWS AV CLIENT
SITE MANAGER ADVANCED
ADD: 90VAC TO 260VAC PS TO SM
SDM3000 NETWORK TRANSLATOR ASTRO F/
Z420 HIGH TIER WORKSTATION WINDOWS
TECH GLOBAL 19IN LCD NON-TOUCH, BLA
INTOUCH RUNTIME 60K TAG W/O-I/O, V1
HYPERACCESS VERSION 9.0
SERIAL/ IP 1 PORT SEAT LICENSE
A1 MESSAGING ONLY APPLIANCE
TECH GLOBAL 19IN LCD NON-TOUCH, BLA
ASTRO 25 MESSAGING SMART CLIENT SOF
A1 - ASTRO 25 MESSAGING SMART CLIEN
TECH GLOBAL 19IN LCD NON-TOUCH, BLA
A1 - RADIO LICENSE ACCESS TO SERVIC
UNIFIED NETWORK SERVICES
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MSRP

EXT. MSRP

$229,575
$25,000
$0
$12,000
$3,000
$2,000
$17,000
$165
$105,000
$20,000
$85,000
$5,000
$6,500
$1,200
$495
$5,000
$5,000
$2,250
$4,200
$0
$165
$3,000
$120
$3,850
$5,950
$1,520
$8,700
$408
$176
$37,500
$1,520
$2,000
$2,550
$1,520
$50
$0

$229,575
$25,000
$0
$12,000
$30,000
$4,000
$34,000
$4,125
$105,000
$20,000
$85,000
$5,000
$6,500
$2,400
$495
$10,000
$10,000
$2,250
$4,200
$0
$1,650
$3,000
$120
$3,850
$5,950
$1,520
$8,700
$408
$176
$37,500
$3,040
$2,000
$2,550
$1,520
$26,700
$0
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QTY
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
0
0
0
0
0
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
1
2
2

PART NUMBER
CA02384AA
CA02354AA
CA02358AA
CA02053AA
UA00015AA
UA00056AA
T7688
ZA00860AA
SQM01SUM0222
CA00147AG
CA00182AV
CA02066AA
TT2551
TT2538
DLN6736
TKN8531C
T7885
DS019BLK
SQM01SUM0191
CA01715AA
SQM01SUM0205
CA01616AA
CLN1856
T7537
U239AD
QA01767AA
X795AJ
CA01598AA
C793BM
CA00182AP
C543
C724
CA01603AA
HKN6182
TKN8209
DSOP820B
DS1101378
DVN4046B
DLN6822
DLN6864
DLN6844
DLN6866
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C2-2 Equipment List

DESCRIPTION

MSRP

ADD: UNIFIED NETWORK SERVICES SOFTW
ADD: ASTRO NETWORK APPLICATION INTE
ADD: ASTRO NETWORK SERVER
ADD: Supplemental CD Transparent I
ADD: 501-1000 DEVICES FOR LOCATION
ADD: 501-1000 DEVICES FOR PRESENCE
KEY MANAGEMENT FACILITY
ADD: KMF SERVER AND CLIENT SOFTWARE
KMF CRYPTR
ADD: BASIC SOFTWARE OPTION
ADD: AES 256 ENCRYPTION KIT
AC LINE CORD, NORTH AMERICA
KMF DL380 G8 SERVER WITH WINDOWS SE
Z420 LOW TIER WORKSTATION WINDOWS 7
ETHERNET CROSSOVER W/SEALING BOOTS
MOBILE KEYLOAD CABLE (RNC DUI MGEG)
MCAFEE WINDOWS AV CLIENT
TECH GLOBAL 19IN LCD NON-TOUCH, BLA
ISSI.1 NETWORK GATEWAY
ADD: ONE ISSI.1 GATEWAY APPLICATION
GGM 8000 GATEWAY
ADD: AC POWER
2620-24 ETHERNET SWITCH
KVL 4000 KEYLOADER
ADD: ASTRO 25 MODE
ADD: KVL RADIO AUTHENTICATION
ADD: ASN MODE
ADD: AC LINE CORD US
ADD: ADD: DVI-XL ENCRYPTION SOFTWAR
ADD: AES ENCRYPTION SOFTWARE
ADD: CABLE FOR RNC, DIU, MGEG
CABLE, KEYLOAD
ADD: USB COMM/CHARGE CABLE W/ CUP
KEYLOADING CABLE ADAPTER (GCAI)
CABLE KEYLOAD MX
PDU, 120V HARDWIRE (8) 20A OUTLET P
RACK MT ADAPTER PLATE, 19 IN FOR DS
MASTER SYSTEM KEY STARTER KIT
FRE: DL380p G8 HC 300GB DISK
FRU: DL380 G8p POWER SUPPLY
CPH 300 GB HARD DRIVE
DVD DRIVE

$0
$0
$12,500
$0
$50,000
$10,000
$0
$95,000
$750
$3,500
$750
$0
$14,500
$2,550
$25
$84
$165
$1,520
$30,000
$56,925
$4,200
$0
$2,250
$1,250
$250
$500
$600
$8
$750
$750
$84
$75
$75
$42
$75
$990
$63
$500
$20,000
$436
$411
$136

EXT. MSRP
$0
$0
$12,500
$0
$50,000
$10,000
$0
$95,000
$750
$3,500
$750
$0
$14,500
$2,550
$25
$84
$330
$3,040
$0
$0
$0
$0
$0
$1,250
$250
$500
$600
$8
$750
$750
$84
$75
$75
$42
$75
$990
$63
$500
$40,000
$436
$822
$272
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QTY
1
2
2
4
7
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
5
1
1
1
1
5
1

PART NUMBER
DLN6880
DLN6879
DLN6867
CKN6952
DLN6881
SQM01SUM0205
CA01616AA
CLN1856
T7321
CA01183AA
CA01185AA
CA01901AA
X153AW
T7321
CA01183AA
CA01185AA
CA01901AA
X153AW
T7321
CA01183AA
CA01185AA
CA01901AA
X153AW
T7321
CA01183AA
CA01185AA
CA01901AA
X153AW
T7321
CA01183AA
CA01185AA
CA01901AA
X153AW
T7038
CA00303AA
CA02214AA
CA01194AA
X153AW
T7038
CA00303AA
CA02214AA
CA01194AA

DESCRIPTION
DAS - CHASSIS ONLY
DAS - PROCESSOR MODULE
DAS POWER SUPPLY
SAS CABLE 1M
1 TB SAS HARD DRIVE
GGM 8000 GATEWAY
ADD: AC POWER
2620-24 ETHERNET SWITCH
GCM 8000 COMPARATOR
ADD: GCM 8000 COMPARATOR
ADD: IP BASED MULTISITE OPERATION
ADD: P25 TDMA COMPARATOR SOFTWARE
ADD: RACK MOUNT HARDWARE
GCM 8000 COMPARATOR
ADD: GCM 8000 COMPARATOR
ADD: IP BASED MULTISITE OPERATION
ADD: P25 TDMA COMPARATOR SOFTWARE
ADD: RACK MOUNT HARDWARE
GCM 8000 COMPARATOR
ADD: GCM 8000 COMPARATOR
ADD: IP BASED MULTISITE OPERATION
ADD: P25 TDMA COMPARATOR SOFTWARE
ADD: RACK MOUNT HARDWARE
GCM 8000 COMPARATOR
ADD: GCM 8000 COMPARATOR
ADD: IP BASED MULTISITE OPERATION
ADD: P25 TDMA COMPARATOR SOFTWARE
ADD: RACK MOUNT HARDWARE
GCM 8000 COMPARATOR
ADD: GCM 8000 COMPARATOR
ADD: IP BASED MULTISITE OPERATION
ADD: P25 TDMA COMPARATOR SOFTWARE
ADD: RACK MOUNT HARDWARE
GCP 8000 SITE CONTROLLER
ADD: QTY (1) SITE CONTROLLER
ADD: SIMULCAST REMOTE SITE LICENSE
ADD: IP BASED MULTISITE SITE CONTRO
ADD: RACK MOUNT HARDWARE
GCP 8000 SITE CONTROLLER
ADD: QTY (1) SITE CONTROLLER
ADD: SIMULCAST REMOTE SITE LICENSE
ADD: IP BASED MULTISITE SITE CONTRO
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MSRP

EXT. MSRP

$2,708
$7,980
$665
$125
$637
$4,200
$0
$2,250
$3,000
$5,000
$9,000
$16,000
$50
$3,000
$5,000
$9,000
$16,000
$50
$3,000
$5,000
$9,000
$16,000
$50
$3,000
$5,000
$9,000
$16,000
$50
$3,000
$5,000
$9,000
$16,000
$50
$3,000
$5,000
$0
$60,000
$50
$3,000
$5,000
$0
$60,000

$2,708
$15,960
$1,330
$500
$4,459
$4,200
$0
$2,250
$3,000
$5,000
$9,000
$16,000
$50
$3,000
$5,000
$9,000
$16,000
$50
$3,000
$5,000
$9,000
$16,000
$50
$3,000
$5,000
$9,000
$16,000
$50
$3,000
$5,000
$9,000
$16,000
$50
$3,000
$5,000
$0
$60,000
$50
$3,000
$5,000
$0
$60,000
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QTY
1
1
50
4
2
2
2
2
2
2
2
2
2
4
4
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
1
1
4
1
1
5
1
1
1
2
2
2

PART NUMBER
X153AW
DSTRAK91008EDC
L1700
DDN9769
SQM01SUM0205
CA01619AA
CLN1856
SQM01SUM0205
CA01619AA
CLN1856
TRN7343
DSOP820B
DS1101378
DSTSJ100BT
DSTSJADP
DSTRAK91061
SQM01SUM0205
CA01619AA
CLN1856
DLN6885
DLN6895
DLN6569
DLN6781
DLN6455
DLN6898
DLN6821
DLN6709
DLN6883
SQM01SUM0205
CA01619AA
SQM01SUM7054
CA00855AA
CA01842AA
CA01902AA
X305AC
CA01193AA
CA00862AA
CA00879AA
CA00882AA
CA01536AA
CA01537AA
CA02225AA
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DESCRIPTION

MSRP

ADD: RACK MOUNT HARDWARE
PRIME/MASTER SITE REDUNDANT MODULAR
FSJ1-50A CABLE: 1/4" SUPERFLEX POLY
F1PNM-HC 1/4" TYPE N MALE CONNECTOR
GGM 8000 GATEWAY
ADD: DC POWER
2620-24 ETHERNET SWITCH
GGM 8000 GATEWAY
ADD: DC POWER
2620-24 ETHERNET SWITCH
SEVEN AND A HALF FOOT RACK
PDU, 120V HARDWIRE (8) 20A OUTLET P
RACK MT ADAPTER PLATE, 19 IN FOR DS
SPD, RJ-48 8 PIN, 10/100 BASE T TSJ
RACK MOUNT GROUND BAR, 19 IN FOR TS
FOUR PORT DDM
GGM 8000 GATEWAY
ADD: DC POWER
2620-24 ETHERNET SWITCH
FRU: XCVR 7/800 MHZ V2
FRU: PA 7/800 MHz
FRU: GCP 8000/GCM 8000
FRU POWER SUPPLY
CONFIGURATION/SERVICE SOFTWARE
FRU: FAN MODULE
FRU: GTR ANALOG 4W E&M SIMULCST KIT
GTR/GPW OPTION CARD
FRU: XCVR 7/800 MHZ V2 W/OPT CARD
GGM 8000 GATEWAY
ADD: DC POWER
GTR 8000 EXPANDABLE SITE SUBSYSTEM
ADD: 700/800 MHZ
ADD: P25 TDMA SOFTWARE
ADD: P25 DYNAMIC CHANNEL SOFTWARE
ADD: QTY (5) GTR 8000 BASE RADIOS
ADD: IP BASED MULTISITE BASE RADIO
ADD: SITE & CABINET RMC W/CAPABILIT
ADD: PRIMARY 6 PORT CAVITY COMBINER
ADD: 700 MHZ TX FILTER W/PMU
GPB 8000 REFERENCE DISTRIBUTION MOD
ADD: REFERENCE DISTRIBUTION SOFTWAR
GTR ESS INTEGRATION KIT FOR EXT GGM

$50
$34,712
$2
$27
$4,200
$0
$2,250
$4,200
$0
$2,250
$495
$990
$63
$154
$88
$720
$4,200
$0
$2,250
$1,200
$1,200
$2,500
$2,200
$25
$206
$250
$1,000
$4,000
$4,200
$0
$6,000
$6,300
$13,000
$10,000
$59,500
$16,700
$2,100
$8,400
$1,000
$5,000
$6,500
$300

EXT. MSRP
$50
$34,712
$113
$109
$8,400
$0
$4,500
$8,400
$0
$4,500
$990
$1,980
$126
$616
$352
$720
$4,200
$0
$2,250
$1,200
$1,200
$2,500
$2,200
$25
$206
$250
$1,000
$4,000
$8,400
$0
$6,000
$6,300
$52,000
$10,000
$59,500
$83,500
$2,100
$8,400
$1,000
$10,000
$13,000
$600

City of Santa Maria, CA
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QTY

PART NUMBER

1
2
2
2
2
2
2
1
1
15
2
2
200
2
5
1
7
1
1
25
2
1
15
1
1
5
250
2
6
2
9
9
1
1
25
1
1
2
2
1
1
4

X882AH
DS0900382702
DS58534AAUB
DSIX2L1M1DC48IG
DS30C87465CO1
DSTSJ100BT
DSTSJADP
DLN6455
NPI_000224
DSAT012J50
DDN1090
TDN9289
DSAT078J50
DSDFA07850
DSGKS78AC
DSHG78
DSSHU78
DSTSXDFMBF
DSGSAKITD
DSAT012J50
DDN1090
NPI_000224
DSAT012J50
DSNMA01250
DDN1090
TDN9289
DSAT078J50
DSNFA07850
DSGKS78AC
DSHG78
DSSHU12
DSSHU78
DS1090501WA
DS1090501WA
L1702
DDN9682
DSF4NRHC
SQM01SUM0205
CA01619AA
SQM01SUM7054
CA00855AA
CA01842AA

DESCRIPTION
ADD: 7.5 FT OPEN RACK, 48RU
GPS TIMING ANTENNA/RECEIVER W/ ADDT
MOUNTING KIT FOR 090-03827-02 , GPS
SPD, HPD GPS DATA LINE, 48VDC, HARD
125FT OUTDOOR UV PROTECTED CABLE 6
SPD, RJ-48 8 PIN, 10/100 BASE T TSJ
RACK MOUNT GROUND BAR, 19 IN FOR TS
CONFIGURATION/SERVICE SOFTWARE
DEFAULT ANTENNA
AT012J50, 1/2" TRANSMISSION LINE,50
L4TDM-PSA 7-16 DIN MALE PS FOR 1/2
221213 CABLE WRAP WEATHERPROOFING
AT078J50, 7/8" TRANSMISSION LINE,50
DFA07850, 7/16 DIN FEMALE FOR 7/8"
GK-S78AC, STD GROUND KIT FOR 7/8" A
HG-78, LACE-UP HOISTING GRIP FOR 7/
SH-U78, UNIVERSAL SNAP-IN HANGER FO
RF SPD, 698-2700MHZ DC BLOCK HIGH P
GROUND STRAP KIT - DIN
AT012J50, 1/2" TRANSMISSION LINE,50
L4TDM-PSA 7-16 DIN MALE PS FOR 1/2
DEFAULT ANTENNA
AT012J50, 1/2" TRANSMISSION LINE,50
NMA01250, N MALE FOR 1/2" CABLE
L4TDM-PSA 7-16 DIN MALE PS FOR 1/2
221213 CABLE WRAP WEATHERPROOFING
AT078J50, 7/8" TRANSMISSION LINE,50
NFA07850, N FEMALE FOR 7/8" CABLE
GK-S78AC, STD GROUND KIT FOR 7/8" A
HG-78, LACE-UP HOISTING GRIP FOR 7/
SH-U12, UNIVERSAL SNAP-IN HANGER FO
SH-U78, UNIVERSAL SNAP-IN HANGER FO
RF SPD, 700-1000MHZ BROADBAND 12 VD
RF SPD, 700-1000MHZ BROADBAND 12 VD
FSJ4-50B CABLE: 1/2" SUPERFLEX POLY
F4PNMV2-HC 1/2" TYPE N MALE PLATED
F4NR-HC 1/2" TYPE N MALE RIGHT ANGL
GGM 8000 GATEWAY
ADD: DC POWER
GTR 8000 EXPANDABLE SITE SUBSYSTEM
ADD: 700/800 MHZ
ADD: P25 TDMA SOFTWARE

City of Santa Maria, CA
P25 700 MHz Trunked Simulcast Radio System
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MSRP

EXT. MSRP

$495
$1,190
$90
$233
$634
$154
$88
$25
$2,500
$3
$29
$22
$7
$47
$47
$65
$50
$125
$34
$3
$29
$2,500
$3
$34
$29
$22
$7
$47
$47
$65
$50
$50
$163
$163
$5
$32
$56
$4,200
$0
$6,000
$6,300
$13,000

$495
$2,380
$180
$466
$1,268
$308
$176
$25
$2,500
$44
$57
$44
$1,390
$94
$235
$65
$350
$125
$34
$73
$57
$2,500
$44
$34
$29
$110
$1,738
$94
$282
$130
$450
$450
$163
$163
$126
$32
$56
$8,400
$0
$6,000
$6,300
$52,000

May 2014
Use or disclosure of this proposal is subject
to the restrictions on the cover page.

Equipment List

C2-5

QTY

PART NUMBER

1
1
5
1
1
1
2
2
2
1
2
2
2
2
1
1
1
2
2
1
1
1
1
15
2
2
200
2
5
1
7
1
1
25
2
1
15
1
1
5
5
2

CA01902AA
X305AC
CA01193AA
CA00862AA
CA00879AA
CA00882AA
CA01536AA
CA01537AA
CA02225AA
X882AH
DS0900382702
DS58534AAUB
DSIX2L1M1DC48IG
DS30C87465CO1
TRN7343
DSOP820B
DS1101378
DSTSJ100BT
DSTSJADP
DS428D83I01T
DS428D83I01C48
DLN6455
NPI_000224
DSAT012J50
DDN1090
TDN9289
DSAT078J50
DSDFA07850
DSGKS78AC
DSHG78
DSSHU78
DSTSXDFMBF
DSGSAKITD
DSAT012J50
DDN1090
NPI_000224
DSAT012J50
DSNMA01250
DDN1090
TDN9289
DSAT012J50
DSNMA01250

May 2014
Use or disclosure of this proposal is subject
to the restrictions on the cover page.

C2-6 Equipment List

DESCRIPTION
ADD: P25 DYNAMIC CHANNEL SOFTWARE
ADD: QTY (5) GTR 8000 BASE RADIOS
ADD: IP BASED MULTISITE BASE RADIO
ADD: SITE & CABINET RMC W/CAPABILIT
ADD: PRIMARY 6 PORT CAVITY COMBINER
ADD: 700 MHZ TX FILTER W/PMU
GPB 8000 REFERENCE DISTRIBUTION MOD
ADD: REFERENCE DISTRIBUTION SOFTWAR
GTR ESS INTEGRATION KIT FOR EXT GGM
ADD: 7.5 FT OPEN RACK, 48RU
GPS TIMING ANTENNA/RECEIVER W/ ADDT
MOUNTING KIT FOR 090-03827-02 , GPS
SPD, HPD GPS DATA LINE, 48VDC, HARD
125FT OUTDOOR UV PROTECTED CABLE 6
SEVEN AND A HALF FOOT RACK
PDU, 120V HARDWIRE (8) 20A OUTLET P
RACK MT ADAPTER PLATE, 19 IN FOR DS
SPD, RJ-48 8 PIN, 10/100 BASE T TSJ
RACK MOUNT GROUND BAR, 19 IN FOR TS
TTA, MINI AUTO QUAD, 796-824 MHZ, S
CONTROL MONITORING UNIT, 796-824 MH
CONFIGURATION/SERVICE SOFTWARE
DEFAULT ANTENNA
AT012J50, 1/2" TRANSMISSION LINE,50
L4TDM-PSA 7-16 DIN MALE PS FOR 1/2
221213 CABLE WRAP WEATHERPROOFING
AT078J50, 7/8" TRANSMISSION LINE,50
DFA07850, 7/16 DIN FEMALE FOR 7/8"
GK-S78AC, STD GROUND KIT FOR 7/8" A
HG-78, LACE-UP HOISTING GRIP FOR 7/
SH-U78, UNIVERSAL SNAP-IN HANGER FO
RF SPD, 698-2700MHZ DC BLOCK HIGH P
GROUND STRAP KIT - DIN
AT012J50, 1/2" TRANSMISSION LINE,50
L4TDM-PSA 7-16 DIN MALE PS FOR 1/2
DEFAULT ANTENNA
AT012J50, 1/2" TRANSMISSION LINE,50
NMA01250, N MALE FOR 1/2" CABLE
L4TDM-PSA 7-16 DIN MALE PS FOR 1/2
221213 CABLE WRAP WEATHERPROOFING
AT012J50, 1/2" TRANSMISSION LINE,50
NMA01250, N MALE FOR 1/2" CABLE

MSRP
$10,000
$59,500
$16,700
$2,100
$8,400
$1,000
$5,000
$6,500
$300
$495
$1,190
$90
$233
$634
$495
$990
$63
$154
$88
$9,879
$3,601
$25
$2,500
$3
$29
$22
$7
$47
$47
$65
$50
$125
$34
$3
$29
$2,500
$3
$34
$29
$22
$3
$34

EXT. MSRP
$10,000
$59,500
$83,500
$2,100
$8,400
$1,000
$10,000
$13,000
$600
$495
$2,380
$180
$466
$1,268
$495
$990
$63
$308
$176
$9,879
$3,601
$25
$2,500
$44
$57
$44
$1,390
$94
$235
$65
$350
$125
$34
$73
$57
$2,500
$44
$34
$29
$110
$15
$68
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QTY

PART NUMBER

250
2
6
2
250
1
1
6
2
9
9
1
1
25
1
1
25
1
1

DSAT078J50
DSNFA07850
DSGKS78AC
DSHG78
DSAT012J50
DSNMA01250
DSNFA01250
DSGKS12AC
DSHG12
DSSHU12
DSSHU78
DS1090501WA
DS1090501WA
L1700
DDN9769
DSF1TNRHC
L1702
DDN9682
DSF4NRHC

6
6
6
6
6
6
6
6
1
1
3
3
2
1
1
2
2
2
2
2
2
2

DS019BLK
TT2538
DSRMP615A
DSTWIN6328A
T7885
DDN1611
DDN1118
CDN6673
T7885
TT2538
DSOP820B
DS1101378
DSTSJ100BT
DSTSJADP
TT2538
DS019BLK
TT2538
DSRMP615A
DSTWIN6328A
T7885
DDN1611
DDN1118

DESCRIPTION
AT078J50, 7/8" TRANSMISSION LINE,50
NFA07850, N FEMALE FOR 7/8" CABLE
GK-S78AC, STD GROUND KIT FOR 7/8" A
HG-78, LACE-UP HOISTING GRIP FOR 7/
AT012J50, 1/2" TRANSMISSION LINE,50
NMA01250, N MALE FOR 1/2" CABLE
NFA01250, N FEMALE FOR 1/2" CABLE
GK-S12AC, STD GROUND KIT FOR 1/2" A
HG-12, LACE-UP HOISTING GRIP FOR 1/
SH-U12, UNIVERSAL SNAP-IN HANGER FO
SH-U78, UNIVERSAL SNAP-IN HANGER FO
RF SPD, 700-1000MHZ BROADBAND 12 VD
RF SPD, 700-1000MHZ BROADBAND 12 VD
FSJ1-50A CABLE: 1/4" SUPERFLEX POLY
F1PNM-HC 1/4" TYPE N MALE CONNECTOR
TYPE N MALE RIGHT ANGLE FOR 1/4 IN
FSJ4-50B CABLE: 1/2" SUPERFLEX POLY
F4PNMV2-HC 1/2" TYPE N MALE PLATED
F4NR-HC 1/2" TYPE N MALE RIGHT ANGL
DISPATCH
TECH GLOBAL 19IN LCD NON-TOUCH, BLA
Z420 LOW TIER WORKSTATION WINDOWS 7
SPD, TYPE 3, 120V RACK MOUNT, 15A P
PROVIDES ONE DUAL PEDAL FOOTSWITCH
MCAFEE WINDOWS AV CLIENT
DUAL IRR SW USB HASP WITH LICENSE (
PCI EXPRESS SOUND BLASTER X-FI XTRE
CREATIVE LABS INSPIRE A60
MCAFEE WINDOWS AV CLIENT
Z420 LOW TIER WORKSTATION WINDOWS 7
PDU, 120V HARDWIRE (8) 20A OUTLET P
RACK MT ADAPTER PLATE, 19 IN FOR DS
SPD, RJ-48 8 PIN, 10/100 BASE T TSJ
RACK MOUNT GROUND BAR, 19 IN FOR TS
Z420 LOW TIER WORKSTATION WINDOWS 7
TECH GLOBAL 19IN LCD NON-TOUCH, BLA
Z420 LOW TIER WORKSTATION WINDOWS 7
SPD, TYPE 3, 120V RACK MOUNT, 15A P
PROVIDES ONE DUAL PEDAL FOOTSWITCH
MCAFEE WINDOWS AV CLIENT
DUAL IRR SW USB HASP WITH LICENSE (
PCI EXPRESS SOUND BLASTER X-FI XTRE
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MSRP

EXT. MSRP

$7
$47
$47
$65
$3
$34
$34
$47
$47
$50
$50
$163
$163
$2
$27
$33
$5
$32
$56

$1,738
$94
$282
$130
$725
$34
$34
$282
$94
$450
$450
$163
$163
$56
$27
$33
$126
$32
$56

$1,520
$2,550
$355
$290
$165
$2,648
$169
$46
$165
$2,550
$990
$63
$154
$88
$2,550
$1,520
$2,550
$355
$290
$165
$2,648
$169

$9,120
$15,300
$2,130
$1,740
$990
$15,888
$1,014
$276
$165
$2,550
$2,970
$189
$308
$88
$2,550
$3,040
$5,100
$710
$580
$330
$5,296
$338

May 2014
Use or disclosure of this proposal is subject
to the restrictions on the cover page.

Equipment List

C2-7

QTY
2
1
1
1
1
2
2
2
1
1
5
2
2
3
30
1
5
2
2
3
30
4
4
4
4
4
4
4
4
4
2
1
2
2
1
2
50
10
4
500
20

PART NUMBER
CDN6673
T7885
TT2538
TT2538
T7885
DSOP820B
DS1101378
DSTSJ100BT
DSTSJADP
DS255589
DS241115105
DS298510
DS236408
DS506574
DS502654
DS255589
DS241115105
DS298510
DS236408
DS506574
DS502654
L30QSS9PW1 N
GA00341
G806
G48
QA01648
GA00469
CA01598
L998
HKN6233B
DSPCD012V12
DSCS38450405SN
DSCS13151205SN
DSSD312HF2P2SNM
DSSD235SF2PASNM
DSANT750D
L1705
DDN1088
TDN9289
L3617
DDN1079

May 2014
Use or disclosure of this proposal is subject
to the restrictions on the cover page.

C2-8 Equipment List

DESCRIPTION

MSRP

CREATIVE LABS INSPIRE A60
MCAFEE WINDOWS AV CLIENT
Z420 LOW TIER WORKSTATION WINDOWS 7
Z420 LOW TIER WORKSTATION WINDOWS 7
MCAFEE WINDOWS AV CLIENT
PDU, 120V HARDWIRE (8) 20A OUTLET P
RACK MT ADAPTER PLATE, 19 IN FOR DS
SPD, RJ-48 8 PIN, 10/100 BASE T TSJ
RACK MOUNT GROUND BAR, 19 IN FOR TS
MISC
DC SYSTEM FP2 -48/300 LVBD 4BT
RECTIFIER, FLATPACK 2 48/2000 HE
INVERTER, 1 KVA, 24VDCIN/120VACOUT
BLIND PANEL FP2 HE BLACK G1
48V 155AH 12V155FS ENERSYS BATT SET
15 AMP CIRCUIT BREAKER
DC SYSTEM FP2 -48/300 LVBD 4BT
RECTIFIER, FLATPACK 2 48/2000 HE
INVERTER, 1 KVA, 24VDCIN/120VACOUT
BLIND PANEL FP2 HE BLACK G1
48V 155AH 12V155FS ENERSYS BATT SET
15 AMP CIRCUIT BREAKER
APX7500 SINGLE BAND UHF R1 MP
ADD: UHF R1 MP PRIMARY BAND
ENH: ASTRO DIGITAL CAI OP APX
ENH: CONVENTIONAL OPERATION
ADD: ADVANCED SYSTEM KEY - HARDWARE
ENH: EXTENDED DISPATCH APX CONSOLET
ADD: AC LINE CORD US
ADD: LIMITED FRONT PANEL W/CLOCK/VU
ASSEMBLY,ACCESSORY,APX CONSOLETTE R
12 CHANNEL COMBINER KIT, STANDARD I
STANDARD CONTROL STATION COMBINER,
STANDARD CONTROL STATION COMBINER,
2 DIPOLE ANTENNA, 5 DB GAIN, ELLIPT
EXPOSED DIPOLE ARRAY 3/5.5 DB GAIN
TELEWAVE (700-825 MHZ) 1 TO 2.6 DBD
LDF4-50A CABLE: 1/2" LDF HELIAX PO
L4TNM-PSA TYPE N MALE PS FOR 1/2 IN
221213 CABLE WRAP WEATHERPROOFING
7/8IN HELIAX VIRTUAL AIR FOAM FILLE
78EZNF-M N FEMALE MOT CONNECTOR (MO

EXT. MSRP

$46
$165
$2,550
$2,550
$165
$990
$63
$154
$88

$92
$165
$2,550
$2,550
$165
$1,980
$126
$308
$88

$8,077
$860
$2,605
$26
$2,490
$38
$8,077
$860
$2,605
$26
$2,490
$38
$3,980
$0
$515
$800
$5
$500
$0
$480
$200
$12,267
$6,157
$33,094
$1,053
$2,261
$402
$4
$29
$22
$8
$40

$8,077
$4,300
$5,210
$52
$7,470
$1,140
$8,077
$4,300
$5,210
$52
$7,470
$1,140
$15,920
$0
$2,060
$3,200
$20
$2,000
$0
$1,920
$800
$24,534
$6,157
$66,188
$2,106
$2,261
$804
$175
$285
$88
$4,200
$795
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QTY
17
10
30
150
10
10
500
20
20
1
1
1
5
1
1
5
1
1
1
1
1
1
8
1
1
1
1
1
12
1
1
3
4
4
1
1
1
1
1

PART NUMBER
DSSG7806B2A
DSL5SGRIP
MDN6817
L1702
DDN9682
DSF4NRHC
L1702
DDN9682
DSF4NRHC
DSANT750D
DDN8325
TT2668
TT05784AA
TT05717AA
TT05782AA
TT05785AA
TT05717AA
DQWINDOWS2008R
2
DQWINDOWS2008R
2
DDN1688
TT2670
TT05765AA
TT05774AA
TT05770AA
DDN1690
DDN7532
DDN1690
TT2672
TT05786AA
TT2691
DDN1698
DDN1699
DDN1700
DDN1701
DDN1702
DDN1703
DDN1704
DDN1703
DDN1704

DESCRIPTION
SG78-06B2A GROUNDING KIT FOR 7/8 IN
L5SGRIP 7/8" SUPPORT HOIST GRIP
42396A-5 7/8" CABLE HANGER STAINLE
FSJ4-50B CABLE: 1/2" SUPERFLEX POLY
F4PNMV2-HC 1/2" TYPE N MALE PLATED
F4NR-HC 1/2" TYPE N MALE RIGHT ANGL
FSJ4-50B CABLE: 1/2" SUPERFLEX POLY
F4PNMV2-HC 1/2" TYPE N MALE PLATED
F4NR-HC 1/2" TYPE N MALE RIGHT ANGL
TELEWAVE (700-825 MHZ) 1 TO 2.6 DBD
17" LCD DRAWER W/ KEYBOARD & MOUSE,
NICE LOGGING RECORDERS
10 SIMUL CALL MCC 7500 IP RECORDER
ADD: 10 SIMULTANEOUS CALL CAPACITY
ADD: IP LOGGING RECORDER FOR USE ON
ADD: 10 SIMULTANEOUS CALL REDUNDAN
ADD: 10 SIMULTANEOUS CALL CAPACITY
ADD: IP LOGGING RECORDER FOR USE ON
WINDOWS SERVER 2008 R2 64 BIT OS
WINDOWS SERVER 2008 R2 64 BIT OS
MCC 7500 IP LOGGING RECORDER DL360
8 CHANNEL NRX BASE BUNDLE
ADD: 8 CHANNEL NRX PARALLEL RECORDI
ADD: TELEPHONY VOIP CHANNEL FLAG
ADD: INCREASED INTERNAL STORAGE (2
ANI-ALI DRIVER
SNMP MANAGEMENT APPLICATION
ANI-ALI DRIVER
INFORM R5.1 TURNKEY BUNDLE SERVER,
ADD: ADDITIONAL 10 INFORM CHANNEL L
NICE TURNKEY INFORM RESILIENCY BUND
ADDITIONAL NICE INFORM RECONSTRUCTI
ADDITIONAL NICE INFORM MONITOR CONC
NICE INFORM VERIFY CONCURRENT USER
NICE INFORM ORGANIZER CONCURRENT US
NICE INFORM MEDIA PLAYER LICENSE STORAGE CENTER - BASIC SERVER SW
NETGEAR READYNAS 2120 8TB WITH RAID
STORAGE CENTER - BASIC SERVER SW
NETGEAR READYNAS 2120 8TB WITH RAID
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MSRP

EXT. MSRP

$23
$29
$33
$5
$32
$56
$5
$32
$56
$402
$6,500

$383
$285
$975
$758
$320
$558
$2,525
$640
$1,115
$402
$6,500

$39,715
$8,500
$0
$20,650
$1,500
$0

$39,715
$42,500
$0
$20,650
$7,500
$0

$909

$909

$909
$8,500
$14,520
$12,820
$0
$5,084
$1,100
$2,400
$1,100
$29,254
$1,860
$35,828
$2,376
$1,708
$574
$4,512
$5,500
$3,658
$9,700
$3,658
$9,700

$909
$8,500
$14,520
$12,820
$0
$5,084
$1,100
$2,400
$1,100
$29,254
$22,320
$35,828
$2,376
$5,124
$2,296
$18,048
$5,500
$3,658
$9,700
$3,658
$9,700

May 2014
Use or disclosure of this proposal is subject
to the restrictions on the cover page.

Equipment List

C2-9

QTY

PART NUMBER

1 DDN7532
1 DDN8325
2
2
2
6
4
4
4
2
4
6
2
2
2
2
1
1
1
1
1
1
1
1
1
1
1
1

22
22
22
22
22
22
22
22
22
22
22

DS85009304003
DS85009317001
DS85009317002
DS01010419001
DS07009304001
DS30010194001
DSWB3616A
DS66010063001
DSWB3657A
DSN000081L006
DSC000081M005A
DSN000081H006
DSWB3546
DSC000000L056
LICENSES
DS85009317001
DS85009317002
DS01010419001
DS07009304001
DSWB3616A
DSWB3657A
DSN000081L006
DSC000081M005A
DSN000081H006
DSWB3546
DSN000081L001

M22URS9PW1 N
QA02756
GA00580
QA01648
W947
GA00229
G996
GA00804
G444
G66
G335

May 2014
Use or disclosure of this proposal is subject
to the restrictions on the cover page.

C2-10

Equipment List

DESCRIPTION
SNMP MANAGEMENT APPLICATION
17" LCD DRAWER W/ KEYBOARD & MOUSE,
MICROWAVE
4FT HP ANTENNA, 10.12-11.70 GHZ, DU
ODU-B 11GHZ, TR 490 & 500, LO, B5 (
ODU-B 11GHZ, TR 490 & 500, HI, B5 (
CABLE GROUNDING KITS FOR 1/4 INCH A
HOISTING GRIP FOR CNT-400 CABLE
50 OHM BRAIDED COAXIAL CABLE - 75 M
COAXIAL CABLE INSTALLATION ASSEMBLY
CRIMP TOOL FOR N-TYPE CONNECTOR
LPU END KIT PTP800 (1 KIT REQUIRED
TNC MALE RIGHT ANGLE FOR CNT-400 BR
PTP810 MMU GIGE DUAL MODEM, 4XGIGE
PTP810 MMU EXPANSION I/O: 16XE1/T1
PTP800 MODEM CAPACITY CAP - FULL CA
WIRELESS MANAGER 4.0, INCLUDES 10 N
LICENSES
ODU-B 11GHZ, TR 490 & 500, LO, B5 (
ODU-B 11GHZ, TR 490 & 500, HI, B5 (
CABLE GROUNDING KITS FOR 1/4 INCH A
HOISTING GRIP FOR CNT-400 CABLE
COAXIAL CABLE INSTALLATION ASSEMBLY
LPU END KIT PTP800 (1 KIT REQUIRED
TNC MALE RIGHT ANGLE FOR CNT-400 BR
PTP810 MMU GIGE DUAL MODEM, 4XGIGE
PTP810 MMU EXPANSION I/O: 16XE1/T1
PTP800 MODEM CAPACITY CAP - FULL CA
PTP810 14 TO 1 SHIELDED E1/T1 CABLE
MOBILES
REFUSE
APX4500 7/800
ADD: 3600 OR 9600 TRUNKING BAUD SIN
ADD: TDMA OPERATION
ADD: ADVANCED SYSTEM KEY - HARDWARE
ADD: RADIO PACKET DATA
ADD: GPS ACTIVATION
ADD: PROGRAMMING OVER P25 (OTAP)
ADD: APX O2 CONTROL HEAD (Green)
ADD: APX CONTROL HEAD SOFTWARE
ADD: DASH MOUNT O2 WWM
ADD: ANT 1/4 WAVE 762-870MHZ

MSRP

EXT. MSRP

$2,400
$6,500

$2,400
$6,500

$3,670
$2,808
$2,808
$26
$17
$400
$250
$145
$350
$26
$5,250
$1,250
$2,000
$200
$400
$2,808
$2,808
$26
$17
$250
$350
$26
$5,250
$1,250
$2,000
$400

$7,340
$5,616
$5,616
$156
$66
$1,600
$1,000
$290
$1,400
$156
$10,500
$2,500
$4,000
$400
$400
$2,808
$2,808
$26
$17
$250
$350
$26
$5,250
$1,250
$2,000
$400

$1,099
$1,570
$400
$5
$200
$100
$100
$492
$0
$125
$14

$24,178
$34,540
$8,800
$110
$4,400
$2,200
$2,200
$10,824
$0
$2,750
$308

City of Santa Maria, CA
P25 700 MHz Trunked Simulcast Radio System

Motorola Solutions Confidential Restricted

QTY
22
22
22
1
1

PART NUMBER
W22
GA00226
G142
RVN5224Y
DVN4046A

5
5
5
5
5
5
5
5
5
5
5
5
5
5

M22URS9PW1 N
QA02756
GA00580
QA01648
W947
GA00229
G996
GA00804
G444
G66
G335
W22
GA00226
G831

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

M22URS9PW1 N
QA02756
GA00580
QA01648
W947
GA00229
G996
GA00804
G444
G66
G335
W22
W688
GA00226
G142

40
40
40
40
40

M22URS9PW1 N
QA02756
GA00580
QA01648
W947

DESCRIPTION
ADD: PALM MICROPHONE
ADD: GPS ANTENNA
ADD: NO SPEAKER NEEDED
PURCHASED SOFTWARE,CPS R11.01.01 AP
MASTER SYSTEM KEY PACKAGE FOR THE A
SERVICE
APX4500 7/800
ADD: 3600 OR 9600 TRUNKING BAUD SIN
ADD: TDMA OPERATION
ADD: ADVANCED SYSTEM KEY - HARDWARE
ADD: RADIO PACKET DATA
ADD: GPS ACTIVATION
ADD: PROGRAMMING OVER P25 (OTAP)
ADD: APX O2 CONTROL HEAD (Green)
ADD: APX CONTROL HEAD SOFTWARE
ADD: DASH MOUNT O2 WWM
ADD: ANT 1/4 WAVE 762-870MHZ
ADD: PALM MICROPHONE
ADD: GPS ANTENNA
ADD: SPKR 15W WATER RESISTANT
DOZER
APX4500 7/800
ADD: 3600 OR 9600 TRUNKING BAUD SIN
ADD: TDMA OPERATION
ADD: ADVANCED SYSTEM KEY - HARDWARE
ADD: RADIO PACKET DATA
ADD: GPS ACTIVATION
ADD: PROGRAMMING OVER P25 (OTAP)
ADD: APX O2 CONTROL HEAD (Green)
ADD: APX CONTROL HEAD SOFTWARE
ADD: DASH MOUNT O2 WWM
ADD: ANT 1/4 WAVE 762-870MHZ
ADD: PALM MICROPHONE
ADD: EXTERNAL EMERGENCY PUSHBUTTON
ADD: GPS ANTENNA
ADD: NO SPEAKER NEEDED
SMAT
APX4500 7/800
ADD: 3600 OR 9600 TRUNKING BAUD SIN
ADD: TDMA OPERATION
ADD: ADVANCED SYSTEM KEY - HARDWARE
ADD: RADIO PACKET DATA

City of Santa Maria, CA
P25 700 MHz Trunked Simulcast Radio System

Motorola Solutions Confidential Restricted

MSRP

EXT. MSRP

$72
$75
$0
$375
$500

$1,584
$1,650
$0
$375
$500

$1,099
$1,570
$400
$5
$200
$100
$100
$492
$0
$125
$14
$72
$75
$60

$5,495
$7,850
$2,000
$25
$1,000
$500
$500
$2,460
$0
$625
$70
$360
$375
$300

$1,099
$1,570
$400
$5
$200
$100
$100
$492
$0
$125
$14
$72
$56
$75
$0

$12,089
$17,270
$4,400
$55
$2,200
$1,100
$1,100
$5,412
$0
$1,375
$154
$792
$616
$825
$0

$1,099
$1,570
$400
$5
$200

$43,960
$62,800
$16,000
$200
$8,000

May 2014
Use or disclosure of this proposal is subject
to the restrictions on the cover page.

Equipment List

C2-11

QTY

PART NUMBER

40
40
40
40
40
40
40
40
40
40

GA00229
G996
GA00804
G444
G66
G335
W22
W688
GA00226
G142

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

M22URS9PW1 N
QA02756
GA00580
QA01648
GA00804
G444
G996
G66
G89
W382
G142
G91
W665
W947
HLN6042
HPN4007C
RVN5224Y
DVN4046A

10
10
10
10
10
10
10
10
10
10
10
10

M30TSS9PW1 N
GA00306
GA00225
GA00579
G806
G51
G361
GA00580
QA01648
W947
GA00229
G996

May 2014
Use or disclosure of this proposal is subject
to the restrictions on the cover page.

C2-12

Equipment List

DESCRIPTION
ADD: GPS ACTIVATION
ADD: PROGRAMMING OVER P25 (OTAP)
ADD: APX O2 CONTROL HEAD (Green)
ADD: APX CONTROL HEAD SOFTWARE
ADD: DASH MOUNT O2 WWM
ADD: ANT 1/4 WAVE 762-870MHZ
ADD: PALM MICROPHONE
ADD: EXTERNAL EMERGENCY PUSHBUTTON
ADD: GPS ANTENNA
ADD: NO SPEAKER NEEDED
TRANSIT
APX4500 7/800
ADD: 3600 OR 9600 TRUNKING BAUD SIN
ADD: TDMA OPERATION
ADD: ADVANCED SYSTEM KEY - HARDWARE
ADD: APX O2 CONTROL HEAD (Green)
ADD: APX CONTROL HEAD SOFTWARE
ADD: PROGRAMMING OVER P25 (OTAP)
ADD: DASH MOUNT O2 WWM
ADD: NO RF ANTENNA NEEDED
ADD: CONTROL STATION DESK GCAI MIC
ADD: NO SPEAKER NEEDED
ADD: CONTROL STATION POWER SUPPLY
ADD: BASE STATION APEXWWM
ADD: RADIO PACKET DATA
MOBILE DESK TRAY
PS 14V 10A 117/240 VAC.
PURCHASED SOFTWARE,CPS R11.01.01 AP
MASTER SYSTEM KEY PACKAGE FOR THE A
FIRE SINGLE
APX7500 DUAL BAND MID POWER
ADD: VHF MP PRIMARY BAND
ADD: 7/800MHZ SECONDARY BAND
ADD: ENABLE DUAL BAND OPERATION
ENH: ASTRO DIGITAL CAI OP APX
ENH: SMARTZONE OPERATION APX
ADD: P25 TRUNKING SOFTWARE
ADD: TDMA OPERATION
ADD: ADVANCED SYSTEM KEY - HARDWARE
ADD: RS232 PACKET DATA INTERFACE
ADD: GPS ACTIVATION
ENH: OVER THE AIR PROVISIONING

MSRP

EXT. MSRP

$100
$100
$492
$0
$125
$14
$72
$56
$75
$0

$4,000
$4,000
$19,680
$0
$5,000
$560
$2,880
$2,240
$3,000
$0

$1,099
$1,570
$400
$5
$492
$0
$100
$125
$0
$169
$0
$269
$70
$200
$77
$296
$375
$500

$1,099
$1,570
$400
$5
$492
$0
$100
$125
$0
$169
$0
$269
$70
$200
$77
$296
$375
$500

$2,272
$0
$400
$600
$515
$1,500
$300
$400
$5
$200
$100
$100

$22,720
$0
$4,000
$6,000
$5,150
$15,000
$3,000
$4,000
$50
$2,000
$1,000
$1,000

City of Santa Maria, CA
P25 700 MHz Trunked Simulcast Radio System

Motorola Solutions Confidential Restricted

QTY

PART NUMBER

10
10
10
10
10
10
10
10
10
10
10

G442
G444
G67
G300
G335
W22
B18
GA00226
W688
G303
G319

14
14
14
14
14
14
14
14
14
14
14
14
28
14
14
14
14
28
28
14
28
14
14
14
14
1
1

M30TSS9PW1 N
GA00306
GA00225
GA00579
G806
G51
G361
GA00580
QA01648
W947
GA00229
G996
G442
G444
G67
G296
G335
W22
B18
GA00092
G628
GA00226
W688
G303
G319
RVN5224Y
DVN4046A

60 M30TSS9PW1 N
60 GA00341

DESCRIPTION
ADD: O5 CONTROL HEAD
ADD: APX CONTROL HEAD SOFTWARE
ADD: REMOTE MOUNT O5 MID POWER
ADD:1/4 WAVE ROOF TOP ANT VHF
ADD: ANT 1/4 WAVE 762-870 MHZ
ADD: MOTORCYCLE PALM MIC
ADD: AUXILARY SPKR 7.5 WATT
ADD: GPS ANTENNA
ADD: EXTERNAL EMERGENCY PUSHBUTTON
ADD: RS232 DATA INTFC CBL DASH
ENH: ENABLE RF MODEM
FIRE DUAL
APX7500 DUAL BAND MID POWER
ADD: VHF MP PRIMARY BAND
ADD: 7/800MHZ SECONDARY BAND
ADD: ENABLE DUAL BAND OPERATION
ENH: ASTRO DIGITAL CAI OP APX
ENH: SMARTZONE OPERATION APX
ADD: P25 TRUNKING SOFTWARE
ADD: TDMA OPERATION
ADD: ADVANCED SYSTEM KEY - HARDWARE
ADD: RS232 PACKET DATA INTERFACE
ADD: GPS ACTIVATION
ENH: OVER THE AIR PROVISIONING
ADD: O5 CONTROL HEAD
ADD: APX CONTROL HEAD SOFTWARE
ADD: REMOTE MOUNT O5 MID POWER
ADD: 1/4 WAVE WHIP ROOF TOP 136-144
ADD: ANT 1/4 WAVE 762-870 MHZ
ADD: MOTORCYCLE PALM MIC
ADD: AUXILARY SPKR 7.5 WATT
ADD: APX DUAL-CONTROL HARDWARE (07
ADD: REMOTE MOUNT CBL 17 FEET
ADD: GPS ANTENNA
ADD: EXTERNAL EMERGENCY PUSHBUTTON
ADD: RS232 DATA INTFC CBL DASH
ENH: ENABLE RF MODEM
PURCHASED SOFTWARE,CPS R11.01.01 AP
MASTER SYSTEM KEY PACKAGE FOR THE A
POLICE
APX7500 DUAL BAND MID POWER
ADD: UHF R1 MP PRIMARY BAND

City of Santa Maria, CA
P25 700 MHz Trunked Simulcast Radio System

Motorola Solutions Confidential Restricted

MSRP

EXT. MSRP

$432
$0
$297
$14
$14
$72
$60
$75
$56
$50
$0

$4,320
$0
$2,970
$135
$140
$720
$600
$750
$560
$500
$0

$2,272
$0
$400
$600
$515
$1,500
$300
$400
$5
$200
$100
$100
$432
$0
$297
$14
$14
$72
$60
$570
$15
$75
$56
$50
$0
$375
$500

$31,808
$0
$5,600
$8,400
$7,210
$21,000
$4,200
$5,600
$70
$2,800
$1,400
$1,400
$12,096
$0
$4,158
$189
$196
$2,016
$1,680
$7,980
$420
$1,050
$784
$700
$0
$375
$500

$2,272
$0

$136,320
$0

May 2014
Use or disclosure of this proposal is subject
to the restrictions on the cover page.

Equipment List

C2-13

QTY

PART NUMBER

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
1
1

GA00225
GA00579
G806
G51
G361
GA00580
QA01648
G996
W947
GA00229
G442
G444
G67
G298
G843
G425
G335
W22
B18
GA00226
W688
G303
G319
RVN5224Y
DVN4046A

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

M30TSS9PW1 N
GA00341
GA00225
GA00579
G806
G51
G361
GA00580
QA01648
G996
W947
GA00229
G442
G444
G67
G298

May 2014
Use or disclosure of this proposal is subject
to the restrictions on the cover page.

C2-14

Equipment List

DESCRIPTION
ADD: 7/800MHZ SECONDARY BAND
ADD: ENABLE DUAL BAND OPERATION
ENH: ASTRO DIGITAL CAI OP APX
ENH: SMARTZONE OPERATION APX
ADD: P25 TRUNKING SOFTWARE
ADD: TDMA OPERATION
ADD: ADVANCED SYSTEM KEY - HARDWARE
ENH: OVER THE AIR PROVISIONING
ADD: RS232 PACKET DATA INTERFACE
ADD: GPS ACTIVATION
ADD: O5 CONTROL HEAD
ADD: APX CONTROL HEAD SOFTWARE
ADD: REMOTE MOUNT O5 MID POWER
ADD: ENCRYPTION P25 & MDC OTAR
ADD: AES ENCRYPTION APX7500
ADD: ANT 1/4 WAVE WHIP 380-420 MHZ
ADD: ANT 1/4 WAVE 762-870 MHZ
ADD: MOTORCYCLE PALM MIC
ADD: AUXILARY SPKR 7.5 WATT
ADD: GPS ANTENNA
ADD: EXTERNAL EMERGENCY PUSHBUTTON
ADD: RS232 DATA INTFC CBL DASH
ENH: ENABLE RF MODEM
PURCHASED SOFTWARE,CPS R11.01.01 AP
MASTER SYSTEM KEY PACKAGE FOR THE A
DETECTIVES
APX7500 DUAL BAND MID POWER
ADD: UHF R1 MP PRIMARY BAND
ADD: 7/800MHZ SECONDARY BAND
ADD: ENABLE DUAL BAND OPERATION
ENH: ASTRO DIGITAL CAI OP APX
ENH: SMARTZONE OPERATION APX
ADD: P25 TRUNKING SOFTWARE
ADD: TDMA OPERATION
ADD: ADVANCED SYSTEM KEY - HARDWARE
ENH: OVER THE AIR PROVISIONING
ADD: RS232 PACKET DATA INTERFACE
ADD: GPS ACTIVATION
ADD: O5 CONTROL HEAD
ADD: APX CONTROL HEAD SOFTWARE
ADD: REMOTE MOUNT O5 MID POWER
ADD: ENCRYPTION P25 & MDC OTAR

MSRP

EXT. MSRP

$400
$600
$515
$1,500
$300
$400
$5
$100
$200
$100
$432
$0
$297
$740
$475
$25
$14
$72
$60
$75
$56
$50
$0
$375
$500

$24,000
$36,000
$30,900
$90,000
$18,000
$24,000
$300
$6,000
$12,000
$6,000
$25,920
$0
$17,820
$44,400
$28,500
$1,500
$840
$4,320
$3,600
$4,500
$3,360
$3,000
$0
$375
$500

$2,272
$0
$400
$600
$515
$1,500
$300
$400
$5
$100
$200
$100
$432
$0
$297
$740

$36,352
$0
$6,400
$9,600
$8,240
$24,000
$4,800
$6,400
$80
$1,600
$3,200
$1,600
$6,912
$0
$4,752
$11,840

City of Santa Maria, CA
P25 700 MHz Trunked Simulcast Radio System

Motorola Solutions Confidential Restricted

QTY
16
16
16
16
16
16
16
16
16
1
1
4
4
4
4
4
4
4
4
4
4
4
4
4
8
4
4
4
4
4
8
8
4
4
4
4
4
1
1

PART NUMBER
G843
RAE4168A B
G174
W22
B18
GA00226
W688
G303
G319
RVN5224Y
DVN4046A
M30TSS9PW1 N
GA00341
GA00225
GA00579
G806
G51
G361
GA00580
QA01648
G996
GA00092
W947
GA00229
G442
G444
G298
G843
G425
G335
W22
B18
GA00226
W688
G303
G319
G67
RVN5224Y
DVN4046A

9 M30TSS9PW1 N

DESCRIPTION
ADD: AES ENCRYPTION APX7500
UHF BLACK 450-470MHZ W/CABLE
ADD: ANT 3DB LOW-PROFILE 762-870
ADD: MOTORCYCLE PALM MIC
ADD: AUXILARY SPKR 7.5 WATT
ADD: GPS ANTENNA
ADD: EXTERNAL EMERGENCY PUSHBUTTON
ADD: RS232 DATA INTFC CBL DASH
ENH: ENABLE RF MODEM
PURCHASED SOFTWARE,CPS R11.01.01 AP
MASTER SYSTEM KEY PACKAGE FOR THE A
COMMAND
APX7500 DUAL BAND MID POWER
ADD: UHF R1 MP PRIMARY BAND
ADD: 7/800MHZ SECONDARY BAND
ADD: ENABLE DUAL BAND OPERATION
ENH: ASTRO DIGITAL CAI OP APX
ENH: SMARTZONE OPERATION APX
ADD: P25 TRUNKING SOFTWARE
ADD: TDMA OPERATION
ADD: ADVANCED SYSTEM KEY - HARDWARE
ENH: OVER THE AIR PROVISIONING
ADD: APX DUAL-CONTROL HARDWARE (07
ADD: RS232 PACKET DATA INTERFACE
ADD: GPS ACTIVATION
ADD: O5 CONTROL HEAD
ADD: APX CONTROL HEAD SOFTWARE
ADD: ENCRYPTION P25 & MDC OTAR
ADD: AES ENCRYPTION APX7500
ADD: ANT 1/4 WAVE WHIP 380-420 MHZ
ADD: ANT 1/4 WAVE 762-870 MHZ
ADD: MOTORCYCLE PALM MIC
ADD: AUXILARY SPKR 7.5 WATT
ADD: GPS ANTENNA
ADD: EXTERNAL EMERGENCY PUSHBUTTON
ADD: RS232 DATA INTFC CBL DASH
ENH: ENABLE RF MODEM
ADD: REMOTE MOUNT O5 MID POWER
PURCHASED SOFTWARE,CPS R11.01.01 AP
MASTER SYSTEM KEY PACKAGE FOR THE A
MOTORCYCLE
APX7500 DUAL BAND MID POWER

City of Santa Maria, CA
P25 700 MHz Trunked Simulcast Radio System

Motorola Solutions Confidential Restricted

MSRP

EXT. MSRP

$475
$61
$43
$72
$60
$75
$56
$50
$0
$375
$500

$7,600
$976
$688
$1,152
$960
$1,200
$896
$800
$0
$375
$500

$2,272
$0
$400
$600
$515
$1,500
$300
$400
$5
$100
$570
$200
$100
$432
$0
$740
$475
$25
$14
$72
$60
$75
$56
$50
$0
$297
$375
$500

$9,088
$0
$1,600
$2,400
$2,060
$6,000
$1,200
$1,600
$20
$400
$2,280
$800
$400
$3,456
$0
$2,960
$1,900
$100
$56
$576
$480
$300
$224
$200
$0
$1,188
$375
$500

$2,272

$20,448

May 2014
Use or disclosure of this proposal is subject
to the restrictions on the cover page.

Equipment List

C2-15

QTY

PART NUMBER

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
1
1

GA00341
GA00225
GA00579
G806
G51
G361
GA00580
QA01648
G996
W947
GA00229
GA00804
G138
G444
G67BA
G298
G843
G210
G335
W22
B18
W15
G618
G303
G319
GA00269
RVN5224Y
DVN4046A

4
4
4
4
4
4
4
4
4
4
4
4
4

M30TSS9PW1 N
GA00341
GA00225
GA00579
G806
G51
G361
GA00580
QA01648
G996
W947
G442
G444

May 2014
Use or disclosure of this proposal is subject
to the restrictions on the cover page.

C2-16

Equipment List

DESCRIPTION

MSRP

ADD: UHF R1 MP PRIMARY BAND
ADD: 7/800MHZ SECONDARY BAND
ADD: ENABLE DUAL BAND OPERATION
ENH: ASTRO DIGITAL CAI OP APX
ENH: SMARTZONE OPERATION APX
ADD: P25 TRUNKING SOFTWARE
ADD: TDMA OPERATION
ADD: ADVANCED SYSTEM KEY - HARDWARE
ENH: OVER THE AIR PROVISIONING
ADD: RS232 PACKET DATA INTERFACE
ADD: GPS ACTIVATION
ADD: APX O2 CONTROL HEAD
ADD: APX MOTORCYCLE CH SFWR
ADD: APX CONTROL HEAD SOFTWARE
ADD:REMOTE MOUNT MOTORCYCLE
ADD: ENCRYPTION P25 & MDC OTAR
ADD: AES ENCRYPTION APX7500
ADD: MCYCLE ANT 1/4 WAVE 380-433MHZ
ADD: ANT 1/4 WAVE 762-870 MHZ
ADD: MOTORCYCLE PALM MIC
ADD: AUXILARY SPKR 7.5 WATT
ADD: WEATHER PROOF HOUSING ENCLOSUR
ADD:CBL REMOTE MOUNT 10 FEET
ADD: RS232 DATA INTFC CBL DASH
ENH: ENABLE RF MODEM
ADD: GPS ANTENNA MTCL
PURCHASED SOFTWARE,CPS R11.01.01 AP
MASTER SYSTEM KEY PACKAGE FOR THE A
BACKUP
APX7500 DUAL BAND MID POWER
ADD: UHF R1 MP PRIMARY BAND
ADD: 7/800MHZ SECONDARY BAND
ADD: ENABLE DUAL BAND OPERATION
ENH: ASTRO DIGITAL CAI OP APX
ENH: SMARTZONE OPERATION APX
ADD: P25 TRUNKING SOFTWARE
ADD: TDMA OPERATION
ADD: ADVANCED SYSTEM KEY - HARDWARE
ENH: OVER THE AIR PROVISIONING
ADD: RS232 PACKET DATA INTERFACE
ADD: O5 CONTROL HEAD
ADD: APX CONTROL HEAD SOFTWARE

EXT. MSRP

$0
$400
$600
$515
$1,500
$300
$400
$5
$100
$200
$100
$492
$0
$0
$400
$740
$475
$29
$14
$72
$60
$900
$10
$50
$0
$75
$375
$500

$0
$3,600
$5,400
$4,635
$13,500
$2,700
$3,600
$45
$900
$1,800
$900
$4,428
$0
$0
$3,600
$6,660
$4,275
$261
$126
$648
$540
$8,100
$90
$450
$0
$675
$375
$500

$2,272
$0
$400
$600
$515
$1,500
$300
$400
$5
$100
$200
$432
$0

$9,088
$0
$1,600
$2,400
$2,060
$6,000
$1,200
$1,600
$20
$400
$800
$1,728
$0

City of Santa Maria, CA
P25 700 MHz Trunked Simulcast Radio System
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QTY
4
4
4
8
4
4
4
4
4
4
4
1
1
17
17
17
17
17
17
17
17
17
17
17
17
17
34
17
17
17
17
17
17
17
17
1
1

PART NUMBER
G67
G298
G843
G89
W382
G142
G91
W665
W688
HLN6042
HPN4007C
RVN5224Y
DVN4046A
M30TSS9PW1 N
GA00306
GA00225
GA00579
G806
G51
G361
GA00580
QA01648
G996
G442
G444
G67
G89
W382
G142
G91
W665
W688
W947
HLN6042
HPN4007C
RVN5224Y
DVN4046A

4 L30URS9PW1 N
4 GA00244
4 G806

DESCRIPTION
ADD: REMOTE MOUNT O5 MID POWER
ADD: ENCRYPTION P25 & MDC OTAR
ADD: AES ENCRYPTION APX7500
ADD: NO RF ANTENNA NEEDED
ADD: CONTROL STATION DESK GCAI MIC
ADD: NO SPEAKER NEEDED
ADD: CONTROL STATION POWER SUPPLY
ADD: BASE STATION APEXWWM
ADD: EXTERNAL EMERGENCY PUSHBUTTON
MOBILE DESK TRAY
PS 14V 10A 117/240 VAC.
PURCHASED SOFTWARE,CPS R11.01.01 AP
MASTER SYSTEM KEY PACKAGE FOR THE A
FIRE STATION
APX7500 DUAL BAND MID POWER
ADD: VHF MP PRIMARY BAND
ADD: 7/800MHZ SECONDARY BAND
ADD: ENABLE DUAL BAND OPERATION
ENH: ASTRO DIGITAL CAI OP APX
ENH: SMARTZONE OPERATION APX
ADD: P25 TRUNKING SOFTWARE
ADD: TDMA OPERATION
ADD: ADVANCED SYSTEM KEY - HARDWARE
ENH: OVER THE AIR PROVISIONING
ADD: O5 CONTROL HEAD
ADD: APX CONTROL HEAD SOFTWARE
ADD: REMOTE MOUNT O5 MID POWER
ADD: NO RF ANTENNA NEEDED
ADD: CONTROL STATION DESK GCAI MIC
ADD: NO SPEAKER NEEDED
ADD: CONTROL STATION POWER SUPPLY
ADD: BASE STATION APEXWWM
ADD: EXTERNAL EMERGENCY PUSHBUTTON
ADD: RS232 PACKET DATA INTERFACE
MOBILE DESK TRAY
PS 14V 10A 117/240 VAC.
PURCHASED SOFTWARE,CPS R11.01.01 AP
MASTER SYSTEM KEY PACKAGE FOR THE A
CITY DESK
APX7500 SINGLE BAND 7/800
ADD: 7/800MHZ PRIMARY BAND
ENH: ASTRO DIGITAL CAI OP APX

City of Santa Maria, CA
P25 700 MHz Trunked Simulcast Radio System

Motorola Solutions Confidential Restricted

MSRP

EXT. MSRP

$297
$740
$475
$0
$169
$0
$269
$70
$56
$77
$296
$375
$500

$1,188
$2,960
$1,900
$0
$676
$0
$1,076
$280
$224
$308
$1,184
$375
$500

$2,272
$0
$400
$600
$515
$1,500
$300
$400
$5
$100
$432
$0
$297
$0
$169
$0
$269
$70
$56
$200
$77
$296
$375
$500

$38,624
$0
$6,800
$10,200
$8,755
$25,500
$5,100
$6,800
$85
$1,700
$7,344
$0
$5,049
$0
$2,873
$0
$4,573
$1,190
$952
$3,400
$1,309
$5,032
$375
$500

$3,980
$0
$515

$15,920
$0
$2,060
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Equipment List

C2-17

QTY

PART NUMBER

4
4
4
4
4
4
4
4
4
4
1
1
6

G51
G361
GA00580
G996
QA01648
GA00469
W382
CA01598
L999
HKN6233
RVN5224Y
DVN4046A
HKN6184C

84
84
84
84
84
84
84
84
25
84
84

H51UCH9PW7 N
QA02756
QA00580
QA00782
QA01648
Q947
Q698
G996
PMLN6085A
WPLN4232A
HMN4101B

126
126
126
126
126
126
126
16
126

H51UCF9PW6 N
QA02756
QA00580
QA00782
QA01648
Q947
G996
WPLN4232A
HMN4101B

14
14
14
14
14

H51UCF9PW6 N
QA02756
QA00580
QA00782
QA01648
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DESCRIPTION
ENH: SMARTZONE OPERATION APX
ADD: P25 TRUNKING SOFTWARE
ADD: TDMA OPERATION
ENH: OVER THE AIR PROVISIONING
ADD: ADVANCED SYSTEM KEY - HARDWARE
ENH: EXTENDED DISPATCH APX CONSOLET
ADD: CONTROL STATION DESK GCAI MIC
ADD: AC LINE CORD US
ADD: FULL FP W/05/KEYPAD/CLOCK/VU
ASSEMBLY,ACCESSORY,APX CONSOLETTE R
PURCHASED SOFTWARE,CPS R11.01.01 AP
MASTER SYSTEM KEY PACKAGE FOR THE A
CABLE CH, PROGRAMMING,USB
PORTABLES
IT/CD/PW/L
APX 4000 7/800 MHZ MODEL 3 PORTABLE
ENH: 3600 OR 9600 TRUNKING BAUD SIN
ADD: TDMA OPERATION
INTERNAL ACTIVATION AND GPS BA
ADD: ADVANCED SYSTEM KEY - HARDWARE
PACKET DATA (IV&D AND RS232)
ADD: 2.5 INCH BELT CLIP
ADD: PROGRAMMING OVER P25 (OTAP)
APX2000/4000 SW LEATHER CARRY CASE2
110 VAC 50/60 HZ US IMPRES SUC
IMPRES RSM NO DSPLY W JACK, NO CHNL
AS/LB/R&P/WATER
APX 4000 7/800 MHZ MODEL 2 PORTABLE
ENH: 3600 OR 9600 TRUNKING BAUD SIN
ADD: TDMA OPERATION
INTERNAL ACTIVATION AND GPS BA
ADD: ADVANCED SYSTEM KEY - HARDWARE
PACKET DATA (IV&D AND RS232)
ADD: PROGRAMMING OVER P25 (OTAP)
110 VAC 50/60 HZ US IMPRES SUC
IMPRES RSM NO DSPLY W JACK, NO CHNL
TRANSIT
APX 4000 7/800 MHZ MODEL 2 PORTABLE
ENH: 3600 OR 9600 TRUNKING BAUD SIN
ADD: TDMA OPERATION
INTERNAL ACTIVATION AND GPS BA
ADD: ADVANCED SYSTEM KEY - HARDWARE

MSRP

EXT. MSRP

$1,500
$300
$400
$100
$5
$500
$169
$0
$789
$200
$375
$500
$85

$6,000
$1,200
$1,600
$400
$20
$2,000
$676
$0
$3,156
$800
$375
$500
$510

$1,800
$1,570
$400
$100
$5
$200
$12
$100
$60
$63
$300

$151,200
$131,880
$33,600
$8,400
$420
$16,800
$1,008
$8,400
$1,500
$5,292
$25,200

$1,400
$1,570
$400
$100
$5
$200
$100
$63
$300

$176,400
$197,820
$50,400
$12,600
$630
$25,200
$12,600
$7,938
$37,800

$1,400
$1,570
$400
$100
$5

$19,600
$21,980
$5,600
$1,400
$70
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QTY
14
14
14
14
14
1

PART NUMBER
Q947
G996
QA02749
PMLN6085A
HMN4101B
RVN5224Y

171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
171
1

H97TGD9PW1 N
QA00571
QA00573
QA00577
QA00579
Q806
H38
Q361
QA00580
QA01648
G996
Q947
QA00782
Q498
Q629
QA01372
NNTN7038B
PMLN5327B
PMMN4099A
WPLN7080
RVN5224Y

12
12
12
12
12
12
12
12
12
12
12
12
12

H49TGD9PW1 N
QA00570
QA00573
QA00577
QA00579
Q806
H38
Q498
Q361
QA00580
G996
QA01648
Q947

DESCRIPTION
PACKET DATA (IV&D AND RS232)
ADD: PROGRAMMING OVER P25 (OTAP)
ALT: IMPRES LI-ION 2300MAH
APX2000/4000 SW LEATHER CARRY CASE2
IMPRES RSM NO DSPLY W JACK, NO CHNL
PURCHASED SOFTWARE,CPS R11.01.01 AP
POLICE
APX7000 DIGITAL PORTABLE RADIO
ADD: UHF RANGE 1 PRIMARY BAND
ADD: 7/800MHZ SECONDARY BAND
ADD: LARGE COLOR DISPLAY AND FULL K
ADD: ENABLE DUAL BAND OPERATION
ADD: ASTRO DIGITAL CAI OPERATION
ADD: SMARTZONE OPERATION
ADD: P25 9600 BAUD TRUNKING
ADD: TDMA OPERATION
ADD: ADVANCED SYSTEM KEY - HARDWARE
ADD: PROGRAMMING OVER P25 (OTAP)
ADD: RADIO PACKET DATA
ADD: ENABLE INTERNAL GPS OPERATION
ENH: ASTRO P25 OTAR W/ MULTIKEY
ENH: AES ENCRYPTION
ADD: 7/800 UHF (380-520) GPS ANTENN
BATT IMP STD IP67 LIION 2900M 3100T
LEATHER CASE 2.75" SWL BL 4200
AUDIO ACCESSORY-REMOTE SPEAKER MICR
APX 7000 IMPRES CG SU APX7000 US/NA
PURCHASED SOFTWARE,CPS R11.01.01 AP
FIRE COMMAND
APX7000XE DIGITAL PORTABLE RADIO
ADD: VHF PRIMARY BAND
ADD: 7/800MHZ SECONDARY BAND
ADD: APX7000XE MODEL 3 OPTION
ADD: ENABLE DUAL BAND OPERATION
ADD: ASTRO DIGITAL CAI OPERATION
ADD: SMARTZONE OPERATION
ENH: MDC&ASTRO P25 OTAR W/ MUL
ADD: P25 9600 BAUD TRUNKING
ADD: TDMA OPERATION
ADD: PROGRAMMING OVER P25 (OTA
ADD: ADVANCED SYSTEM KEY - HARDWARE
ADD: RADIO PACKET DATA

City of Santa Maria, CA
P25 700 MHz Trunked Simulcast Radio System

Motorola Solutions Confidential Restricted

MSRP

EXT. MSRP

$200
$100
$85
$60
$300
$375

$2,800
$1,400
$1,190
$840
$4,200
$375

$2,797
$0
$0
$500
$1,000
$515
$1,500
$300
$400
$5
$100
$200
$100
$740
$475
$65
$140
$67
$120
$125
$375

$478,287
$0
$0
$85,500
$171,000
$88,065
$256,500
$51,300
$68,400
$855
$17,100
$34,200
$17,100
$126,540
$81,225
$11,115
$23,940
$11,457
$20,520
$21,375
$375

$3,400
$0
$0
$500
$1,000
$515
$1,500
$740
$300
$400
$100
$5
$200

$40,800
$0
$0
$6,000
$12,000
$6,180
$18,000
$8,880
$3,600
$4,800
$1,200
$60
$2,400
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QTY

PART NUMBER

12
24
12
12

QA00782
QA00582
NNTN8575ABLK
RLN6075

33
33
33
33
33
33
33
33
33
33
33
33
33
33
66
33
33
33

H49TGD9PW1 N
QA00570
QA00573
QA00577
QA00579
Q806
H38
Q498
Q361
QA00580
G996
QA01648
Q947
QA00782
QA00582
QA01427
NNTN8575ABLK
RLN6075

12
2
20
60
12
6
25

NNTN7065B
NNTN7065B
WPLN7080
NNTN7624B
NNTN7065B
Q157
WPLN4212A

DESCRIPTION

MSRP

ENH: INTERNAL ACTIVATION AND GPS BA
ALT: APX7000 LIION 4000MAH IMPRES F
AUDIO ACCESSORY-REMOTE SPEAKER MICR
IMPRES RSM REPL COIL CORD
FIRE
APX7000XE DIGITAL PORTABLE RADIO
ADD: VHF PRIMARY BAND
ADD: 7/800MHZ SECONDARY BAND
ADD: APX7000XE MODEL 3 OPTION
ADD: ENABLE DUAL BAND OPERATION
ADD: ASTRO DIGITAL CAI OPERATION
ADD: SMARTZONE OPERATION
ENH: MDC&ASTRO P25 OTAR W/ MUL
ADD: P25 9600 BAUD TRUNKING
ADD: TDMA OPERATION
ADD: PROGRAMMING OVER P25 (OTA
ADD: ADVANCED SYSTEM KEY - HARDWARE
ADD: RADIO PACKET DATA
ENH: INTERNAL ACTIVATION AND GPS BA
ALT: APX7000 LIION 4000MAH IMPRES F
ALT:APX 7000XE HOUSING GREEN
AUDIO ACCESSORY-REMOTE SPEAKER MICR
IMPRES RSM REPL COIL CORD
CHARGERS
IMPRES MULTI UNIT CHARGER US/NA/CA/
IMPRES MULTI UNIT CHARGER US/NA/CA/
APX 7000 IMPRES CG SU APX7000 US/NA
IMPRES VEHICULAR CHARGER (FULL KIT)
IMPRES MULTI UNIT CHARGER US/NA/CA/
ADD: DATA CABLE
IMPRES MUC - US/NA PLUG

May 2014
Use or disclosure of this proposal is subject
to the restrictions on the cover page.

C2-20

Equipment List

$100
$100
$480
$85

$1,200
$2,400
$5,760
$1,020

$3,400
$0
$0
$500
$1,000
$515
$1,500
$740
$300
$400
$100
$5
$200
$100
$100
$25
$480
$85

$112,200
$0
$0
$16,500
$33,000
$16,995
$49,500
$24,420
$9,900
$13,200
$3,300
$165
$6,600
$3,300
$6,600
$825
$15,840
$2,805
$0
$9,456
$1,576
$2,500
$23,400
$9,456
$450
$3960
---------------$7,107,943

$788
$788
$125
$390
$788
$75
$495

EQUIPMENT GRAND TOTAL

EXT. MSRP
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General Requirements

This Section describes to Motorola Solutions, Inc. (Motorola) the requirements for a new
five (5) Channels 700 MHz Project-25 (“P-25”) Phase 2 (TDMA) and Phase 1 (FDMA)
compliant Trunked radio system, a licensed 11 GHz digital microwave system
consistent of one link required to interconnect the two towers that will support the
required LMR Simulcast Radio Network, and related subsystems and equipment that
shall provide wireless voice communications for the City of Santa Maria, CA (“City”) in
support of their various Public Safety, Transit, and Government agencies. The
information and requirements of these specifications document is for the mobile,
portable, radio IP dispatch consoles, fixed network Land Mobile Radio (“LMR”)
equipment, Voice Logging Recording System, Broadband Push-to-Talk system and
required subscriber application licenses.
The system should be highly reliable and fault tolerant, meeting the new specified
requirements while providing growth capacity and a clear migration path for new
emergent technologies without the need to replace major equipment elements. In
particular, the system must be able to operate primarily on P-25 Phase 2 (TDMA) mode
with the ability to have one individual channel dynamically operating on P-25 Phase 1
(FDMA) mode for Interoperability with other external P-25 Phase 1 System users. The
channel mode should be able to seamlessly change to support the capabilities of the
active subscribers on the system. Subsequently, the proposed LMR system must
conform to TIA-102/Project 25 Phase 1 and II.
The requested multiband radio subscriber equipment should operate on both 700/VHF
and 700/UHF frequency bands. Consoles must be capable of terminating traffic from all
operating bands.
The City of Santa Maria may desire to add additional sites and users to the system
beyond the initial identified requirements to allow for future service area and user
requirements growth, which the system must support as required. In the future, the City
envisions the radio system to support County wide radio communications to enhance
Public Safety Interoperability and Operational requirements in a multijurisdictional
environment.
It is the intent of the City of Santa Maria to implement a radio communications
infrastructure that includes the latest proven technology and that meets the specified
requirements for performance, coverage, and backup configuration. Motorola shall be
responsible for providing a radio system that ultimately meets all functional and
performance requirements of this Specification, including coverage, regardless of
whether the final proposed radio system design reflects the same configuration of the
conceptual design used as the basis of the original Motorola’s proposal in terms of radio
site selections and other system characteristics.
The final simulcast coverage guarantee should be based on the herein specified service
area boundaries as reflected in the Radio Jurisdiction Service Area Map: Fig.1 found in
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Section 1.1. Motorola’s final Detail System Design coverage for the simulcast system
should meet or exceed the required Baseline Coverage Requirements, utilizing sites
from the City-provided Site’s List (Table: 1) to support the required radio infrastructure.
While the City of Santa Maria requested that Motorola submit its primary proposal
based on the specified requirements and system design concept included in this
System Specifications document, Motorola is permitted to submit other alternative
designs and proposals if it can be shown that an alternative system provides equivalent
or superior functionality, meets the coverage requirements, and comes at the same or
lower overall cost. The only acceptable technology alternative(s) shall be that of a
private radio network architecture to be owned and operated by the City of Santa Maria
that meets or exceeds the herein stated specifications.
Motorola must ensure that during the build-up and transition phase of the new system,
users can continue to operate without constraints on their existing Conventional VHF
Analog, Conventional UHF Analog, and Conventional UHF P-25 Radio Systems.
It is important to understand that the City of Santa Maria will own, operate and maintain
the new radio communications system upon successful system’s acceptance and
successful completion of end-user and administrative staff training. Motorola should
draft its proposal to provide all requested and required quotes for equipment,
installation, testing and training. If required, recurring / on-going system maintenance
and support pricing beyond successful system implementation should be provided in a
different proposal document in accordance with the City’s desired pricing format
guidelines. Upon successful system deployment, the City’s technical staff should have
the unrestricted ability to perform system’s Moves/Add/Changes to meet administrative
and end-user requirements.
This System Specification’s document describes the requirements for a two sites, five
channels, Trunked Simulcast 700 MHZ P-25 Phase 1 and II Compliant Radio System
(final required channel capacity to be determined by Motorola based on listed user
density, utilizing standard Public Safety channel loading specifications, and based on
proposed solution architecture), subscriber and console equipment as listed in their
respective sections of this document, a voice logging recording system, a Smart Phone
Unified Push-to-Talk Broadband System, and a Point-to-Point Licensed Microwave
system to interconnect the Los Flores Ranch and the new Betteravia PD Dispatch
simulcast sites.
The proposed new 700 MHz radio system shall, when fully deployed, overlap and
coexist with the existing VHF Conventional Analog radio system, which must remain in
service in support of the Fire Department for continuous local and regional
Interoperability requirements. The proposed radio dispatch console system must
effectively control both radio systems.
The required system design requires APCO P-25 digital trunked operation over the
entire Part 90, Subpart S of the FCC’s Rules: - Regulations Governing the Licensing
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and Use of Frequencies in the 806-824, 851-869, 896-901, and 935-940 MHz, and
Subpart R of the FCC’s Rules: Regulations Governing the Licensing and Use of
Frequencies in the 764-806 MHz Bands, using the selected primary trunked radio
remote sites.
The new 700 MHz P-25 Phase II Trunked radio system will require factory
integration/interface with new IP based radio dispatch consoles and the Smart Phone
Unified Push-to-Talk Broadband System to assure an integrated system configuration
and optimal operation.
a.

Overview of Existing Systems

The Police Department operates a four (4) channel conventional ASTRO Project 25,
encrypted UHF voted radio system; the Fire Department operates a four (4) channel
conventional Analog VHF radio system; the Public Works/R&P/Utilities operate on a two
(2) channel conventional Analog UHF radio system; and the Police Department and
Public Works share one (1) conventional UHF Analog channel for interoperability
purposes.
Below is a list of other existing backup and control channels:
1) PD - 2 UHF Backup Control Channels
2) PW & PD – 1 UHF Common Backup Control Station
3) FD – 1 VHF Backup Control Channel
4) 3 UHF Control Stations - Local Agencies Monitoring
5) 1 VHF Control Station – Local Agencies Monitoring
6) 1 VHF Low Band CS – Local Agencies Monitoring
o Note: The City requires that the above listed backup channels be relocated from
the existing PD Dispatch Center to the new facility, and be fully interfaced to the
new PD Radio Dispatch Console System.
The current systems’ infrastructure relies on two radio tower sites to provide the current
portable and mobile radio coverage throughout the city. The Prell Reservoir is the
primary transmitter site and the Cook Street Police Dispatch Center’s tower supports
the voted radio receivers that enhance portable coverage in the North end of the City;
the conventional backup channels are designed to be used in the event that the link
from the dispatch to the Prell site is lost or fails.
The existing tower at the Cook Street Police Dispatch Center facility will be dismantled
after the relocation of the dispatch center to its new facility at the Betteravia facility. A
new tower is to be built at the new dispatch center to support the new 700 MHz Radio
System’s infrastructure.
b.

Baseline Coverage Requirements

The new 700 MHz P-25 Phase II Simulcast Trunked radio system shall provide effective
voice communications for mobile and portable radio users operating throughout the
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City’s specified service area depicted in the “Proposed Radio Jurisdiction Boundary #1,
outlined in the “Radio Jurisdiction Service Area Map, Figure 1” in purple color, utilizing
the required number of remote sites from the provided Site’s List: Table 1.
For the nearby cities of Guadalupe and Sisquoc, the City expects that the radio system
shall provide best-effort outdoor coverage or better without enhancing the required
infrastructure needed to provide the required Jurisdictional Service Area coverage.
Motorola must ensure that those two cities are included in the required coverage maps
clearly showing the predicted coverage and signal strength.

Radio Jurisdiction Service Area Map: Fig. 1

2)
General Operational and Functional Requirements
The following items define the City’s general operational and functional radio system
requirements, which must be met by the new proposed radio system. Motorola is to
fully describe the manner in which its offering meets or exceeds each of these
requirements. Accordingly, if Motorola’s offering does not meet one or more of the
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requirements then each requirement not being met shall be clearly indicated in a
Conformance Statement Table for the City’s evaluation and consideration.
For ease of reference, Motorola must submit a “P-25 Conformance Compliance Matrix”
table along with their proposal clearly indicating any and all requirements not being met,
and highlighting any proposed replacement solutions for consideration by the City.
a.

Project 25 Phase II Trunked Radio System

The required 700 MHz P-25 Phase II Trunked radio system shall:
1) Operate on 700 MHz channels as specified. The City plans on utilizing the
required 700 MHz channels from the seven (7) channels allocated to the Santa
Barbara County under the current 700 MHz Region 5 Plan. Motorola must
specify final channel requirements, inclusive of the required frequency
separation; the City will acquire the specified channels.
2) Meet APCO Project 25 Phase 2 (TDMA) and capable of operating on Phase 1
(FDMA) mode on a per channel basis. The City requires that one channel be
provisioned for Dynamic Phase II and Phase 1 operation.
3) Provide spectrum efficient operation using 6.25 kHz (TDMA) APCO P-25 –
Phase 2 to satisfy future FCC Narrowband requirements, and as required,
support 12.5 kHz (FDMA) channel bandwidths with two time slots in the 700/800
MHz frequency band – APCO P-25 Phase I.
4) At a minimum, the radio system should be able to support Motorola’s current
ISSI.1 solution for interconnection to other P25 systems, and in the future, be
able to support additional P-25 Inter RF Subsystem Interface (P25 ISSI)
functionality without affecting the operational aspect of the radio system.
5) As required, support CCSI or a Native Radio Console Integration.
6) Use Simulcast Technology.
7) Provide Digital Modulation.
8) Provide Digital Conventional Operation - APCO P-25, Common Air Interface.
9) Utilize Trunking for efficient usage of the available radio channels.
10) Provide wide-area coverage covering the City’s Service Area, as defined in
Figure 1. The boundaries of the proposed mobile and portable service area shall
be clearly indicated on Motorola’s coverage maps provided with its proposal and
the estimated percentage coverage within this area also shown to validate that
the predicted coverage meets the below stated requirements:
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a) Provide portable coverage meeting the requirements for 95% Covered Area
Reliability and 95% Service Area Reliability within the City’s Jurisdictional
Service Area, 3.4 Delivered Audio Quality. For TDMA this corresponds to a
2.4% Bit Error Rate for DL and 2.6% for UL.
b) Provide mobile coverage meeting the requirements for 95% Covered Area
Reliability and 95% Service Area Reliability within the City’s Jurisdictional
Service Area, 3.4 Delivered Audio Quality. For TDMA this corresponds to a
2.4% Bit Error Rate for DL and 2.6% for UL.
c) Provide a mobile radio solution that supports all specified voice requirements
with a single mobile radio in each vehicle (dual-band 700MHz/UHF and dualband 700MHz/VHF, as specified in this document).
d) For P25 Phase 1 provide a minimum data rate of 9600 bits/second @ 12.5
kHz channel bandwidth, and two time-slots in the same bandwidth for TDMA
P25 Phase II operation.
e) Support all City’s User’s operations requiring voice communications by using
an “Open Channel” architecture where all channels are available to the users,
with the system providing access as requested (“Push To Talk”) when
available.
f) Provide a functional radio system interface to all specified subsystems such
as Radio Consoles Subsystem, Digital Voice Recorder, Unified Push-to-Talk
Broadband System, and existing Motorola Premier CAD System.
g) Ensure that there is no single point of failure and that failure modes of
operation minimize system downtime.
h) Ensure automatic interoperability with existing conventional radio systems
from the same or different manufacturers, regardless of operating frequency
band.
i) As required, provide all required IP Dispatch Console interconnections via
CCSI or a Motorola Native Interface.
j) As required, interconnect the new Radio/IP Dispatch Console System to the
new Logging Recorder and existing CAD System.
k) Provide to the City’s technical staff with the ability to provide ongoing system
maintenance and support to include moves/adds/changes.
l) Ensure that the local Motorola’s Dealer (if any) has the ability to provide
ongoing system maintenance and support to include moves/adds/changes at
Motorola’s or local dealer’s cost.
2.1.1 Radio System Performance
Motorola shall design, furnish, and install all necessary system controllers, base station
repeaters, amplifiers, transmission lines, antennas, interconnecting RF and cabling,
software, microwave equipment, radio dispatch consoles, UBPTT solution, and all other
devices and equipment required to completely implement the specified Radio System,
and to fully comply with the system performance requirements described in this System
Specifications Document.
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2.1.2 References and Standards
Without limiting the generality of other requirements of this Specification, all work
specified herein, and the performance of all products and systems specified herein,
shall conform to or exceed the applicable requirements of the below referenced
Standards; provided, that wherever the provisions of said publications are in conflict
with the requirements specified herein, the more stringent requirements shall apply
unless they are in conflict with the equipment manufacturer’s written recommendations:
1)
2)

3)
4)
5)
6)
7)
8)

9)
10)

NEC 70 (National Electrical Code) Sections 100-300 and Section 800.
All pertinent FCC rules and regulations, specifically including 47 CFR Part 90:
Private Land Mobile Radio; Part 15, Subpart J: Computing Devices; and Part 2,
Subpart J, FCC Equipment Authorization Procedures.
47 CFR 1.1310 – Radio Frequency Radiation Exposure Limits.
Uniform Building Code.
EIA Standards RS 232-C, RS 485.
TIA/EIA 603-1 – Land Mobile FM or PM Communications Equipment
Measurement and Performance.
P25 Services Defined in the TIA 102 Standard Published P25 Trunked Features
Release 7.11 document or later release.
TIA TSB-88-C1, C2, C3, 1.D - Wireless Communications Systems –
Performance In Noise - and Interference-Limited Situations – Recommended
Methods For Technology -Independent Modeling, Simulation, and Verification.
Motorola R56 Standards and Guidelines for Communication Sites.
Codes and Standards of good practices issued by the following organizations:
a)
National Electric Manufacturers Association (NEMA).
b)
Underwriters Laboratories (UL).
c)
National Fire Protection Association (NFPA).
d)
Publication No. 70, National Electrical Code.
e)
Occupational Safety Health Administration (OSHA) Standard.
f)
OSHA Standards, 29 CFR, Part 1910.

2.1.3 Simulcast Technology
In order to reduce cost, achieve maximum spectrum efficiency, and maximize the RF
coverage for portables including in-building portable coverage with the least number of
remote sites, the P-25 700 MHz Trunked system shall deploy simulcast technology
throughout the City’s Service Area.
Motorola shall provide a block diagram and floor plan for the simulcast control point (or
master site) and of each P-25 trunked repeater sites within the simulcast cell. Motorola
shall specify the simulcast configuration, showing all major components at the control
point (or master site) and the quantity and type of communication circuits required to
connect the control point to the wide area controller. Motorola shall also specify the
simulcast transmit/receive (TX/RX) site configuration, showing all major components at
the TX/RX site and the quantity and type of communication circuits required to connect
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the TX/RX site to the control point. Motorola must also provide a list of all AC/DC power
and air conditioning requirements for all selected sites.
2.1.4 RF Coverage Requirements
To best assist Motorola with their system design task, the City included in their original
specification document the following Table 1: Sites List, containing all available sites
that could be selected in support of the required radio system infrastructure. Motorola
was required to select from the list the best sites that can provide the required coverage
requirements, and subsequently chose the Los Flores Ranch Knoll and the Betteravia
PD Dispatch tower site as the only two required tower sites in support of the required
infrastructure. These two selected sites have construction requirements and therefore,

substitution will not be allowed at any given time after both parties have properly
executed the service contract agreement, unless the City fails to build any of the
required sites as described below.
Note: Motorola it’s required to specify in detail any and all site construction requirements
for any selected sites, but will not be required to perform any site construction
requirements.
Table 1: Sites List

Site Name

Address

LAT

LON

Survey Notes

Library

421 South
McClelland St

N34deg 56’ 54.5”

W120deg 26’07.2”

Fire Station #5

1670 East
Donovan

N34deg 58’ 2.47”

W120deg
24’26.26”

Fire Station 3#

2305 Preisker
Ln

N34deg
58’55.08”

W120deg
26’7.03”

Site’s rooftop height is
about 60’ and has a metal
wall where antennas could
be mounted. Has a 30x30
empty room at the rooftop
that could be used as
equipment shelter. Existing
City Fiber Connection to
Building
Rooftop has a 20x26 flat
space where antennas can
be placed on a nonpenetrating mode, or could
build tower in premise as
needed. 30KW generator
on site. Will need shelter.
Existing City Microwave
Connection to Building
Rooftop has a 20x26 flat
space where antennas can
be placed on a nonpenetrating mode, or could
build tower as needed but
will need specific permit.
25KW generator on site.
Will need shelter. Existing
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City Center High
Rise Apartment
Building.

120 North
Broadway

N 34deg
57’16.43”

W 120deg
26’6.12”

Grogan Park

1155 West
Rancho
Verde

N 34deg
58’38.69”

W 120deg
27’10.13”

New PD
Dispatch
(Master Site)

1111 W.
Betteravia
Road

Water Treatment
Plant (tower)

601 Black
Road

N 34deg
56’ 55.2’

W 120deg
29’ 31.7

Los Flores
Ranch Tower
Site (new
proposed remote
site; currently
working on site
construction
permitting)

Los Flores
Ranch

N 34deg
50’ 19.9”

W 120deg
21’ 21.5”

Reservoir Site:
Existing
Repeater Site for
all existing

Prell Road

Elev. 1217Ft
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City Fiber Connection to
Building
Empty metal 14x7x10
shelter on top of rooftop at
about 60’ height level with
AC system. No backup
generator. Tallest building
in center of City
Building has an empty
12x12x10 room that can be
used as equipment room. A
tower can be built on site
as needed. Existing Fiber
connection to Building
This will be the new PD
Dispatch building where a
new tower will be built to
support the required
number of antennas. There
are some FAA restrictions
for tower height to
potentially 66’ height due to
proximity to airport,
however, the City will be
submitting a waiver request
to the FAA to erect a 100’
tower. Will have City Fiber
to site, Large radio
equipment room inside
building – Note: cable run
from tower to radio room
approximately 200 Ft.
The LAT/LON readings
provided here are for an
existing 55’ tower located in
the compound. There is a
large generator, and they
have fiber to site. Will need
a new shelter next to tower.
This is a potential site for a
new 160’ tower in support
of this project. Site is off the
La Cuesta Trail with easy
dirt road access. This site
should provide coverage to
an area named Los Flores
Ranch where Public Works
personnel work and
currently lacks radio
coverage.
Site has adequate spare
shelter and tower space.
80’ tower (FRN 004514618)
supporting the antennas
that belong to the existing
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VHF and UHF systems

Motorola it’s requested to submit a Primary Bid proposal with a system design that
meets the communications quality level of DAQ 3.4 at 95% over the predicted coverage
area utilizing the best sites in support of their respective system architecture.
Motorola it’s required to submit Preliminary Coverage Predictions with their bid
proposal, and will be primarily responsible for verifying the feasibility to provide the
required coverage over the specified service area from their selected sites during the
Detail Design Review phase.
Motorola must communicate with the City if different sites would be needed to meet the
required coverage. No infrastructure changes or additions will be allowed by the City
once the Detail Design Review has been completed and approved; if additional
infrastructure is required to provide the required coverage reliability after Detail Design
Review and contract execution, whatever changes are required will be performed at
Motorola’s cost unless otherwise agreed to by the City.
The final simulcast coverage guarantee shall be based on Motorola’s Final Detail
Design coverage maps provided that their predicted final coverage is not more than 2%
less of the Preliminary Coverage of the Baseline Coverage Prediction maps produced
by Motorola and submitted with their bid proposal.
Compliance will be confirmed through both signal strength measurements and
subjective Delivered Audio Quality (DAQ) tests as described in the Radio System
Coverage Test Plan.
Motorola shall provide Service Coverage maps with their proposal and for the Final
Detail Design Review (DDR) for the following:
1) Mobile Radio Talk-in.
2) Mobile Radio Talk-out.
3) Portable Radio Talk-in (belt-mounted radio).
4) Portable Radio Talk-out (belt-mounted radio).
Maps shall be based on the lowest tier of subscriber equipment proposed by Motorola,
using the antennas and conditions specified herein. In addition, for the simulcast cell,
the maps must reflect non-coverage due to simulcast interference effect.
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2.1.5 Simulcast Radio Link Budget Analysis
1) Motorola shall include in their proposal document a detailed link budget analysis or

table for the proposed radio system, showing the assumptions used to establish
measured talk-in portable radio signal levels corresponding to a DAQ of 3.4, with
95% mobile and portable covered service area reliability requirement as follows:
a) Static sensitivity for mobile and portable radios (dBm), and corresponding
SINAD (analog) and/or BER (digital) performance.
b) Statistical distribution assumed for multipath fading (Rayleigh, Okumura-Rice,
etc.).
c) Fading factor (dB) and statistical assumptions (log-normal fading, etc.) used
to account for location variability (i.e. adjustment from median required signal
level in a given coverage sector or grid segment that were used to model
reliable operation at 95% of the locations in that sector or grid segment).
d) Transmit antenna system gain (dBd).
e) Transmission antenna system loss (dB).
f) Base Station Receiver Multi-coupler Net Gain (dB).
g) Base Station Receiver Multi-coupler Noise Figure (dB).
h) Mobile radio antenna system net gain (dB).
i) Mobile radio transmitter output power (dBm).
j) Design parameters to include antenna attenuation
k) Portable radio transmitter output power (dBm).
l) Assumptions regarding talk-out and talk-in path reciprocity (e.g. any offset
factor used to compensate for the difference between talk-out and talk-in
coverage and to allow talk-out signal targets and acceptance test procedures
to be used to confirm talk-in coverage reliability. At a minimum, separate talkout and talk-in maps should be provided
m) Assumptions regarding any difference between talk-out and talk-in
transmission paths and system performance that may affect the validity of the
assumption of path reciprocity with an offset for the difference in base station
and mobile and/or portable radio transmitter output power, as described in the
current version of TSB-88.1-C. At a minimum, separate talk-out and talk-in
maps should be provided
n) RF propagation prediction model (including version number, if applicable)
used to provide coverage predictions.
2) Motorola shall submit talk-in and talk-out coverage prediction maps for the proposed

system. All coverage maps shall be based on the assumptions shown in the Link
Budget Analysis described above.
3) Coverage maps shall be provided for the following types of coverage:

a) Multicolored Talk-in/Out map reflecting mobile (with unity gain antenna),
portable on-street (On-Belt with Public Safety Speaker Microphone), and
portable in-building coverage (On-Belt with Public Safety Speaker
Microphone) with In-Building Coverage -12dB loss.
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4) Simulcast Coverage maps shall be provided using the City’s Service Area Map

(Fig.1) and overlaying the coverage plots to produce the coverage maps.
5) These maps shall be provided in a scale such that all areas that show less than 95%

covered area reliability are easily spotted during the review of such maps. At a
minimum, the paper size shall be 8.5 inches by 11 inches, but the City would prefer
to get large D-size maps if possible.
6) The City’s GIS Office is capable of printing large (D-size) maps; if Motorola cannot

provide large-size maps, it shall provide coverage maps suitable for larger-print size.
2.1.6 Radio Site Selection
The proposal shall include system RF coverage predictions maps exhibiting both
portable (talk-in and talk-out scenarios) and mobile (talk-in and talk-out) coverage for
the proposed system using any combination of the Primary Sites listed in Table 1: Site
List, and shall indicate the area coverage reliability provided by the system for the
proposed design configuration. Motorola shall provide Coverage maps (in sections if
required), showing the entire service area in enough detail to perform a visual
inspection of the projected coverage.
Motorola should conduct Site Surveys to determine available antenna heights and must
utilize this additional verified data to formulate their final Detail Design Review (DDR).
2.1.7 Radio System Coverage Acceptance Test Plan
Motorola shall include in the proposal submitted to the City a complete detailed
description of the proposed Radio System Coverage Acceptance Test Plan (CATP) that
provides a verifiable and statistically valid means of confirming the Radio System
coverage requirements described herein. Upon completion of the DDR, Motorola shall
revise the original CATP to match the test requirements of the final Coverage Service
Area.
The Radio System Coverage Acceptance Test Plan shall conform to Radio System
Coverage Testing requirements as defined in TSB-88.3-C and TSB-88.1-D as
applicable. The Radio System Coverage Test Plan shall conform to the radio system
coverage prediction maps in reference to the assumptions and modeling utilized to
predict radio coverage.
This Coverage Acceptance Test Plan (CATP) is designed to verify that the 700 MHz
voice radio system to be implemented by Motorola meets or exceeds the required
coverage area reliability within the City’s service area as exhibited in Figure 1: Radio
Jurisdiction Service Area Map, included in Section 1 of this Specifications document.
The CATP shall define the coverage testing method and procedure, the coverage
acceptance criterion, the test documentation, and the responsibilities of both Motorola
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and the City. To verify that the radio coverage reliability is met, each coverage area
within the City’s Service Area will be divided into equally sized test tiles as specified in
TIA TSB-88.1.D and TIATSB-88.3.C in accordance with the design parameters
specified herein.
These are the types and configurations of radio network and field unit equipment upon
which outdoor coverage acceptance testing shall be based. Coverage acceptance for
this system shall verify the coverage area for the following equipment configurations:
1) Simulcast Subsystem P-25 700MHz coverage to Portable radios (in-bound)
measured using BER.
2) Simulcast Subsystem P-25 700MHz coverage to Portable radios (out-bound)
measured using BER.
3) Simulcast Subsystem P-25 700MHz coverage to Portable radios (in-bound) with
a -12dB receive attenuator measured using BER.
4) Simulcast Subsystem P-25 700MHz coverage to Portable radios (out-bound) with
a -12dB receive attenuator measured using BER.
Coverage testing is based on statistical sampling of the predicted coverage area to
verify that the Channel Performance Criterion (CPC) is met or exceeded at the required
reliability for each of the defined equipment configurations. Motorola shall sample a
statistically significant number of randomly selected locations uniformly distributed
throughout each predicted coverage area.
Motorola shall divide the predicted service area into a tile pattern to produce at least the
number of uniformly sized test locations (or tiles) required by the Estimate of
Proportions formula. {TSB-88A, sub clause 7.2.1, equation 52} (Applicable to accessible
tiles in test area) TSB-88.3.C 5.1, equation 1.
Motorola shall meet the minimum tile requirements as per TSB-88.3.C.1, 5.2.1; however
the maximum tile size shall be ¼ mile by ¼ mile.
The calculation for the minimum number of test tiles required shall use a Confidence
Factor of 99 % as per TSB-88.3.C 5.4.1 (unless this percentage reduces the test tile
size such that the requisite sample distance cannot be achieved) and a Target Service
Area Reliability of 95% as per TSB-88.3.C 5.4.2.
Prior to testing, Motorola and the City shall determine whether any test tiles are
inaccessible for the coverage test (due to lack of roads, restricted land, water, etc.)
Inaccessible tiles will be extracted from the service area as per TSB-88.3.C 5.5.4.
If an unplanned accessible tile is found during the drive test and Motorola cannot collect
the measurements, then Motorola should specify their selected option from “TSB-88.3.C
5.5.4 Accessibility”, in their Test Plans for the City’s review and approval.
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The Test Vehicle shall pass through each test tile with the vehicle crossing into the tile
at an arbitrary point, with an arbitrary speed and direction.
In accordance with TIA-102-CCAA, a series of sequential measurements (sub-samples)
will be taken in each test tile using the 1031 Hz tone test pattern.
The pass/fail criteria for each test tile shall be the Bit Error Rate (BER) that provides the
specified Channel Performance Criterion (CPC).
After measurements have been recorded for all accessible tiles in the service area, the
coverage area reliability percentage will be determined by dividing the number of tiles
that pass by the total number of tiles tested. The coverage test acceptance criterion for
each equipment configuration is that the tested coverage area reliability must be equal
to or greater than the required reliability.
The pass/fail criteria shall be the “Greater Than” test.
The coverage area reliability calculation result shall not be rounded up or down, but
remain as calculated to two decimal places for comparison.
The City will allow Motorola to retest up to 15% of the total number of tested tiles. If a
tile passes the retest, that tile should be considered a pass. The total number of passed
tiles should be no less than 95% of the total tested tiles to comply with the required
reliability requirements.
The required simulcast coverage area for the City is defined by the “Proposed Radio
Jurisdictional Service Boundary, depicted in Figure 1.
The City’s Public Safety agencies have identified critical individual locations where indoor coverage testing is required to validate -12dB signal penetration. TIA TSB-88.3C.5.6.3 provides several types of desired performance testing. Given the fact that the
number of critical locations requiring validated -12dB penetration is small, an Individual
Building Test for each location is required to provide the City with the greatest
confidence. To simplify the testing process but achieve a subjective test, Motorola shall
conduct a moving test in accordance to TSB-88.3.C. Motorola is required to describe its
proposed indoor coverage testing in their CATP proposal for the City’s review and
approval.

Table 2: Critical Site Locations:
1) New Police Department Dispatch Center:
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Address: 3249 Terminal Drive

3) Santa Maria Town Center Mall – Edwards
Santa Maria Stadium Theatre Address: 142
Town Center Drive

4) Marian Regional Medical Center – ER
Room.
Address:
1400 E. Church St.

5) Sheriff’s Substation
812-A W. Foster Road

6) Kohl’s.
2501 S. Broadway

Address:

Address:

7) City of Santa Maria Public Library.
Address: 421 S. McClelland St.

8) City of Santa Maria Waste Water
Treatment Plant.
Address:
601. S. Black Rd.

9) Edward’s Cinema Stadium #14. Address:
100 Town Center East

10) Mission Hope Cancer Center. Address:
1325 E. Church St.

11) City of Santa Maria Blending Station.
Address: 1301 Fairway Dr.

Motorola shall provide the raw coverage test data and a map of each Critical Facility
indicating the measured coverage test results to the City as part of the documentation
requirements of the System Coverage Testing Phase.
2.1.8 RF Coverage Acceptance Test Plan
Simulcast RF coverage acceptance tests shall commence after the On-Site Acceptance
Tests have been successfully completed and approved by the City.
These tests are intended to confirm that the system is operating properly through
statistical conformance with coverage prediction maps submitted by Motorola during the
Final detail Design Review Phase.
Coverage tests shall include both signal strength and BER measurements for talk in and
talk-out performance, and if those tests fail, perform a subjective Delivery Audio Quality
(DAQ) tests for simulcast and talk in-performance. Talk in performance cannot be
established by adjusting talk-out values due to the use of remote receivers. Successful
Objective Bit Error Rate (BER) test results will be the determining factor in passing the
test.
2.1.8.1

Signal Strength Measurements

Signal strength, talk-out DAQ and talk-in DAQ shall be tested. The locations tested shall
pass by no less than ninety-five percent (95%) of the total service area locations.
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Testing of the trunked radio system should be performed by testing randomly selected
locations throughout the specified service area.
Signal strength measurements shall be performed to confirm that measured talk-out
signal strengths meet those proposed by Motorola for the required DAQ and reliability.
Measurements shall be made using mobile equipment. Post processing of the
measured data may be used to obtain portable talk-out performance. Successful
Objective Bit Error Rate (BER) test results will be the determining factor in passing the
test.
Measured test data and referenced parameters shall be provided in tabular form
(Excel), and the final test results shall be provided in both table and on a large (D-size)
map.
2.1.8.2

Delivered Audio Quality (DAQ) Testing and Evaluation

The purpose of Delivered Audio Quality tests is to confirm that the talk-out voice and
talk-in coverage of the integrated simulcast system provides the required voice quality
at the specified reliability level.
DAQ shall be evaluated by logging the voice quality of predetermined test calls at
specific individual test locations using the DAQ score as defined in TSB-88.1-C Table 3Delivered Audio Quality.
Motorola should use a Subjective DAQ test as the primary testing methodology for its
in-building coverage tests.
Alternatively, Motorola should use an Objective DAQ test as the primary testing
methodology for its on-street coverage test.
2.1.8.3

Operational Acceptance Test

Operational Acceptance Tests shall commence when the system is fully installed and
operational, ready for normal usage, and has successfully passed the specified RF
Coverage Acceptance Tests.
The Operational Test should include a Load Test, utilizing a specified number of radio
users, to prove the functionality of the system. To support the implementation of this
Operational Load Test, the City will bring into the system a selected number of users (to
be determined by the City prior to conducting the Operational Acceptance Tests) for the
entire Load Test’s period of time.
The Operational Acceptance Tests shall consist of a 30 calendar day’s normal usage
test, where a described compliment of various users shall operate on the system in a
normal manner. This test shall demonstrate the successful performance of the System
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under regular day-to-day operations, which could include City wide large scale
emergency response operations if the need arises.
During the test period, no adjustments, modifications, or substitutions are to be made to
the fixed network equipment without the knowledge and consent of the City’s Project
Manager.
The City’s Project Team will notify Motorola of any failure or degradation of the system
or its components reported / experienced by the test-users; such failure or degradation
shall be promptly corrected at no cost to the City as described under the definition of
each of the three following System Failures classifications.
Any period of significant service interruption, system degradation or major system
failure that falls under the classification of a Severity Level 1 issue, will stop the
operational test period and reset the 30-day test period after the system is again
operating normally for an additional new 30-days test period. The following paragraphs
define a Severity Level 1 issue:
1) Severity Level 1: This severity level includes major issues that result in an
unusable system, subsystem, defective product, or a major system failure. Major
System Failure is defined as a failure that causes the voice trunking services not
to available to the radio subscriber equipment users in the field/operational area.
Severity Level 1 or Major System Failure is further defined as:
The System is composed of the sum of RF Channels and Dispatch Consoles.
For the required number of channels, this means that any channel outage greater
than a single channel will represent a Major System Failure.
If system successfully switches to its redundant components without impacting
user’s operations, this will not be considered a Major Failure, but Motorola’s
response should be similar to when responding to a Major Failure.
Required Response:
The Response from Motorola should be swift and continuous until the issue is
properly resolved to the City’s satisfaction.

The following is a description of additional Severity Definitions and the City’s anticipated
response from Motorola:
2) Severity Level 2: This level includes moderate issues that result in limited
functionality of the system, a subsystem, a product, or major non-critical features
as per the following definition:
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Major non-critical features refer to call-processing elements within the system,
and not management servers of functions.
Severity Level 2 is further defined as:
a) Significant System Impairment that does not exceed a single channel
down.
b) System Problems presently being monitored and worked on by Motorola.
A Severity Level 2 issue will not reset the 30 days test period
Required Response:
The Response from Motorola should be during Standard Business Day hours
until the issue is properly resolved to the City’s satisfaction
3) Severity Level 3: This level includes minor issues that do not preclude use of the
system, a subsystem, a product, or critical features as defined by the City in
Severity Levels 1 and 2.
These features may include cosmetic, documentation errors, normal general
questions, recommendations for product enhancements or modifications, and
schedule events such as preventive maintenance or product system upgrades.
A Severity Level 3 issue will not reset the 30 days test period
Required Response:
The Response from Motorola should be during Standard Business Day hours
until the issue is properly resolved to the City’s satisfaction.
Successful performance of the Operational Test constitutes acceptance of the
Simulcast System.
2.1.8.4

Final System Acceptance

Final System Acceptance of the System will consist of successful completion of all
Acceptance Tests; submittal of test results and of all as-built drawings; equipment
manuals and other applicable documentation; completion of Motorola-provided training;
correction of all major and minor deficiencies; and final clean-up of all installation sites.
2.2

Subscriber Equipment Requirements

Unless otherwise stated, mobiles, and portables shall meet the following functional
requirements:
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The City is requesting a mixture of 700 MHz single-band, and dual-band 700 MHz and
VHF and 700 MHz and UHF TDMA capable portable and mobile radios. All subscriber
radios shall be equipped with all the features supported by the radio system
infrastructure to include GPS, Text Messaging, and Over-the-Air Programming (OTAP).
In addition, all Police Department portable and mobile radios should be equipped with
AES Encryption and Over-the-Air Rekeying (OTAR) features, which the System should
be able to support.
Radios must meet APCO P-25 Phase I FDMA and P-25 Phase II TDMA standards as
per current P-25 Statement of Requirements (SOR). Motorola is required to provide a
detailed P-25 Compliance Statement as part of their Proposal Response.
All subscriber radio equipment requiring AES encryption capability should support endto-end encryption and Over-the-Air Rekeying (OTAR), while providing seamless
roaming across the entire network to provide excellent coverage to all end-users.
Subscriber equipment and Control Stations shall support digital voice Trunking on 700
MHz 12.5 kHz or 6.25 KHz private land mobile channels, 800 MHz 12.5 kHz or 6.25
KHz private land mobile channels, and 800 MHz 20 KHz NPSPAC channels. It shall
support digital voice Trunking at sites where the channel stack consists of a mixture of
these frequencies and bandwidths.
Multiband Subscriber shall support digital voice Trunking on 700 MHz 12.5 kHz or 6.25
kHz and Analog and Conventional P-25 12.5 kHz private land mobile channels
All subscriber radios shall be capable of placing and receiving group calls in Trunking
mode.
Subscriber radios shall be capable of placing and receiving conventional mode calls.
Conventional mode of operation shall use continuous tone coded squelch system
(CTCSS).
Subscriber radios shall have an emergency button and be capable of placing and
receiving emergency calls.
Subscriber radios shall be capable of conventional analog talk-around.
Subscriber radios shall be capable of selecting one of up to 16 voice “profiles”. A profile
is defined as a set of talkgroups and may correspond to different operational users such
as a supervisor or patrolman; each could have a different profile.
Subscriber radios shall be capable of selecting one talkgroup from a voice profile
containing up to 16 talkgroups.
Subscriber radios shall be capable of scanning all talkgroups logged onto the active
radio site within the profile, with the selected talk group having priority.
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Subscriber radios shall provide the user with separate and discrete audible tones to
indicate the status of the call.
Subscriber radios shall be programmable through a standard Windows-based computer
or Over-the-Air provisioning.
Subscriber radio software shall be flash-programmable for adding future software
enhancements.
Subscriber radios shall contain an internal data modem with RS232 data port (mobiles
and portables only).
All components within a subscriber radio shall be of solid state design.
2.2.1 Mobile Radio Equipment
It is the intent of this section to describe state-of-the-art 700 MHz P-25 compliant
trunked mobile radio equipment for the replacement of the existing mobile radio fleet,
and 700 MHz and VHF/UHF (multiband) P-25 compliant radios to facilitate the
departments’ Interoperability requirements within the City boundaries and in remote
rural areas. The equipment shall be comprised of a transceiver, associated accessories,
antenna and user functions and controls.
1) Mobile radios shall interface and integrate into the vehicle and a vehicle
control head is required in order to meet overall functional requirements for an
integrated radio design capable of supporting voice and data communications
within one radio. Functionality for volume control of handset, speaker and
routing of local audio to the vehicle public address system shall also be
provided for police vehicles. Required cabling should be defined and provided
during the equipment installation phase.
2) The units shall be of current production and shall be capable of withstanding
the harsh environment associated with use in public safety and public service
vehicles.
3) The mobile radios shall be feature and function compatible with the fixed
equipment to be provided by Bidder

2.2.1.1 Mobile Radio Quantities
The City has the following Mobile and Consolette radio equipment quantity requirements:
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Refuse
City
Service Trucks
City
Dozer
SMAT

Transit

Fire

Fire

Police

Police
Detectives

Police
Command

Police
Motorcycle

Police
Backup

Fire Stations
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O2

700 MHz, OTAP, GPS, Text
Messaging, Palm Mic

22

700 MHz, OTAP, GPS, Text
Messaging, Palm Mic, Water
Resistant Speaker

5

700 MHz, OTAP, GPS, Text
Messaging, Palm Mic, External
Emergency

11

700 MHz, OTAP, GPS, Text
Messaging, Palm Mic, External
Emergency

40

700 MHz, OTAP, Text Messaging,
Desk Mic, Power Supply

1

Dual Band (700 & VHF), GPS,
OTAP, Palm Mic, Aux Speaker,
External Emergency

10

Dual Band (700 & VHF), GPS, Text
Messaging, OTAP, Palm Mic, Aux
Speaker, External Emergency

14

Dual Band (700 & UHF), GPS, Text
Messaging, OTAP, AES Encryption
& OTAR, Palm Mic, Aux Speaker,
External Emergency

60

Dual Band (700 & UHF), GPS, Text
Remote Mount Messaging, OTAP, AES Encryption
& OTAR, Palm Mic, Aux Speaker,
External Emergency, Low Profile
Antennas

16

4500
Mobile

Dash Mount

4500
Mobile

Dash Mount

4500
Mobile
4500
Mobile
4500
Mobile
7500
Mobile

O2

O2
Dash Mount
O2
Dash Mount
O2
Desk Set
O5
Single Head
O5

7500
Mobile

Dual Head

7500
Mobile

Remote Mount

7500
Mobile

7500
Mobile

7500
Mobile

7500
Mobile

7500
Mobile
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O5

O5

O5
Dual Head

O2
Motorcycle

O5
Desk Set

O5
Desk Set

Dual Band (700 & UHF), GPS, Text
Messaging, OTAP, AES Encryption
& OTAR, Palm Mic, Aux Speaker,
External Emergency

4

Dual Band (700 & UHF), GPS, Text
Messaging, OTAP, AES Encryption
& OTAR, Weather Proof Housing,
Palm Mic, Aux Speaker, External
Emergency

9

Dual Band (700 & UHF), OTAP, Text
Messaging, AES Encryption &
OTAR, Desk Mic, External
Emergency, Power Supply

4

Dual Band (700 & VHF), OTAP, Text
Messaging, Desk Mic, External
Emergency, Power Supply

17
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2.2.1.2

7500
Consolette

O5
Consolette

700 MHz, OTAP, Text Messaging,
Desk Mic, Power Supply, Tone
Remote Control
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4

Regulatory Compliance

All mobile equipment offered shall be type accepted under Part 90 of the FCC Rules &
Regulations. Narrowband operations shall comply with 47 CFR 90.547 & 47 CFR
90.548 of the FCC Rules and Regulations.
2.2.1.3

Electrical & Mechanical Specifications

1) The equipment shall be state-of-the-art and microprocessor based.
2) All operating parameters shall be stored in electrically alterable non-volatile memory

technology.
3) The radio’s operating frequencies, features, functions and other operating

parameters shall be field configurable via PC based programming tools.
4) The physical and electrical architecture of the equipment shall be such that addition

of user features and/or functions at future dates shall not require addition and/or
replacement of circuit cards within the unit, unless the radio has been designed for
future enhancements that may require additional cards.
5) To the greatest extent possible, all equipment assemblies and sub-assemblies shall

be shielded to minimize electromagnetic interference, which may be caused by
electrical equipment co-located and/or adjacent to this equipment.
6) The equipment housings shall be suitable for mounting on vertical or horizontal

surfaces. Remote mounted mobile radios shall be interconnected to their respective
control head through a control cable with properly sealed connectors at both ends.
7) The mobile radio shall perform a self-diagnostic test each time it is turned on. This

test shall be automatic and shall include all radio operating parameters. At the
conclusion of a successful test, no operator intervention shall be required to activate
with the network. A test that is not successful shall notify the operator with a visual
and audible indication.
8) The radio shall be a 100% solid-state, frequency-synthesized FM unit designed for

reliable, long-term usage under adverse public safety service conditions.
9) The radio shall meet all specifications, including oscillator stability, within 3.5

seconds of turn-on.
10) The radio shall be capable of trunked and conventional repeater operation or talk-

around on any of the primary frequencies in the 700 MHz land mobile band.
11) Typical mobile radio control heads shall be provided for operation of the radio

functions and features.
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12) The receiver selectivity and transmitter voice frequency response, deviation, and

transmit power shall be automatically controlled by an internal microprocessor,
based on transmit and receive frequency selection. It shall not be necessary to
program these parameters for each radio frequency.
13) The port on the radio to be used for programming shall be accessible without

requiring the removal of equipment from the mounting brackets.
14) The radio shall be protected against damage in the event of DC power lead reversal

or over-voltage.
15) Internal batteries shall not be required to maintain the radio personality.
16) A time-out timer shall turn the transmitter off after a time interval (adjustable up to

three (3) minutes) of continuous transmit, generate an alert tone on the radio
handset, and then reset upon release of the PTT switch.
17) When in the fallback mode, the radio shall still be capable of transmitting an

emergency alarm from the vehicle to the Dispatcher Console.
18) The radio personality shall be capable of being reprogrammed in the field, using a

laptop computer.
2.2.1.4

Minimum Technical Specifications for Mobile Radios

Although minimum technical specifications may vary by manufacturer, the proposed
Motorola equipment should meet similar minimum required technical specifications for
mobile radio transmitters measured in accordance with TIA/EIA-603 procedures as
described below:

Mobile Radio Transmitter Specifications

Frequency Range Bands

764 to 776 MHz (talk-around), 806 to 824

Programmable Channel Steps

25/12.5 kHz

Power Output

10 - 30 W minimum

Frequency Stability

±0.8 w/ 30°C to +60° C Operating
Temperature; and 0.00015% as applicable

Supported Encryption Capability

AES / DES, FIPS 140-2 Level 3

FM Hum & Noise
Emission Designator
Modulation Limiting

25 kHz 50 dB; 12.5 kHz 48 dB
Per FCC 90.207

Spurious and Harmonic Emissions

Conducted -75/-85dBC; Radiated -20/Maximum .050% and 2% as applicable on
25/12.5 kHz

Audio Distortion
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Mobile Radio Transmitter Specifications

Frequency Separation
Humidity & Water and Dust Intrusion

Full Band split
As per MIL-STD

The minimum required technical specifications for mobile radio receivers measured in
accordance with TIA/EIA-603 procedures are as follows:
Mobile Radio Receiver Specifications
Frequency Range
Channel Spacing
Input Impedance
Frequency Stability
Analog and Digital Sensitivity
Selectivity
Intermodulation Rejection

As required, 764 to776 MHz and 851 to
870MHz, 380 to 470 MHz, 136 to 174 MHz
25/12.5 kHz
50 Ohms
±0.00015%, -20°C to +60° C
12 dB SINAD -121dBm; BER 5% -121.5dBm
25 kHz 85dB; 12.5 kHz 75 dB

Spurious and Image Rejection
Audio Output Power (minimum)

-82 dB
-91 dB
7.5 W or 15 W

Audio Distortion

Maximum 3% at rated output

Humidity & Water and Dust Intrusion

As per MIL-STD

2.2.1.5
Power Supply
The equipment shall operate from an external negative ground primary power source
supplying a nominal 12 VDC. All power circuits shall provide for reverse polarity
protection. The radio shall meet specifications when operating between 11 VDC and 15
VDC, negative ground.
2.2.1.6

Equipment Housing and Physical Requirements

The radio housing shall house all electronic circuits and/or circuit cards associated with
the equipment. Palm microphones, external speaker housings and radio housings shall
be constructed of high impact polycarbonate plastic or other suitable high impact
material. Remote mounted transceiver housings shall be equipped with a base plate.
The base plate shall allow for the removal of the transceiver from its mounted location
for replacement or servicing. Removal of the radio from the base plate shall not expose
its internal circuitry.
The physical operating requirements for mobile radios are:
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1) The radios and associated hardware shall meet specifications under ambient

conditions of -20° to +60° C, and 5% to 90% relative humidity.
2) The equipment shall meet or exceed all the requirements of MIL-STD 810C, D and E

standards for shock, vibration, salt, fog, dust and rain.
3) Cable connectors shall be securely attached to the mobile via hermetically sealed

connectors.
4) Fuses or circuit breakers installed in vehicles shall be easy to reach, labeled
"RADIO", and have the proper replacement fuse amperage identified.
5) One spare fuse for each mobile installation shall be provided.
6) The radio shall not receive or transmit ignition noise, alternator whine, or other forms

of interference. Motorola shall be responsible to equip radios with noise-reducing
hardware and/or redesign installation wiring to eliminate interference problems.
7) Details of mounting and installation will vary among vehicle types and shall be

coordinated with the City’s Project Manager and respective departments.
2.2.1.7

Mobile Accessories

2.2.1.7.1

Microphones

The mobile units shall be capable of interfacing to a variety of microphone options
suited to the radio use and user. The microphone cord shall be long enough to be used
comfortably when seated in the operator's seat of the vehicle, but with minimum surplus
slack.
2.2.1.7.2
Handsets and Volume Controls
Radios shall have independent volume control for handsets and speaker with volume
level indications.
2.2.1.7.3
Speakers
Each mobile unit shall be supplied with an external (external to the radio) vehicle
speaker. The speaker shall be of the plug-in type.
2.2.1.7.4

Antennas

Motorola shall provide and install for each mobile radio an antenna, transmission line,
and connectors compatible with the mobile antenna port.
1) Antennas shall be of a type suitable for optimal performance on the type of vehicle to

which it is attached.
2) If the roofs of some vehicles are fiberglass, and antenna installation on these

vehicles shall require the addition of a ground plane, it will be supplied and installed
as required.
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3) Desktop and Base Station Antennas shall be of a type suitable optimal performance

on the type of structure on which they need to be mounted on.
2.2.1.8

Mobile Features

1) The mobile radios shall be provided with a user interface (control panel or control

head) containing volume control, voice group and conventional channel select.
2) An alphanumeric character display to identify the trunked voice group, conventional

channel and other user prompts required to operate or diagnose the unit shall be
provided.
3) The display shall not display less than 11 characters and its brightness shall be user

adjustable.
4) The mobile units shall be provided with a user configurable trunked voice

group/conventional channel scan feature.
5) The scanner shall allow the user to selectively add or omit talk groups or channels

from the scanning sequence.
6) A mix of talk groups and channels shall be allowed in the scanning sequence. User

selectable talk group/channel priority shall be provided. City System Administrators
shall have the ability to edit scan list.
7) All mobile units shall be equipped with an external P-25 data port.
8) Test equipment, radio-programming devices, etc. shall be capable of connecting to

the mobile radio via an additional data port.
2.2.1.9

Mobile Features – Options

1) Remote control of mobile radio functions via the microphone.
2) Signal strength indicator on mobiles.

2.2.1.10

Operational Characteristics

2.2.1.10.1

Modulation Modes

1) The entire 700/800 MHz, UHF and VHF radio channel allocations withminimum
degradation.
2) 25 kHz and Narrowband – 12.5 kHz & 6.25 kHz.
2.2.1.10.2
Operating Modes
Operating modes shall be field programmable on a voice group and per channel basis
for trunked and conventional operations in either half duplex or simplex.
2.2.1.10.3
Communications Modes
1) Clear Audio.
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2) Encrypted Audio.
2.2.1.10.4
Squelch Modes
The mobile equipment, in the analog mode shall support carrier, continuous tone coded
or continuous digital coded squelch. Squelch modes shall be field-programmable by
channel.
2.2.1.10.5
Unit Identification Modes
1) Unit ID on Push-To-Talk.
2) Emergency Unit ID, operator activated via microphone push to talk.
2.2.1.10.6
Carrier Control Timer
A variable timer shall be supplied.
2.2.1.10.7
RF Power Output
30 Watts minimum.
2.2.2 Portable Radio Equipment
Motorola shall furnish P-25 compliant Single-band portable radios operating on any of
the primary 700 MHz frequencies in the 763 to 776 MHz and 793 to 806 MHz (Transmit
& Receive), and 800 MHz frequencies in the 806 to 824 MHz and 851 to 870 MHz land
mobile radio bands.
Motorola shall also furnish P-25 compliant Multiband portable radios operating at a
minimum in the above specified 700 MHz, VHF 136 to 174 MHz band, and UHF 380 to
470 MHz band; if Motorola’s Multiband portables are not capable of supporting the
previously specified frequency bands, they should not be quoted/specified as part of
their response.
It is the intent of this section to describe the desired state-of-the-art portable radio
equipment. The equipment shall be comprised of a handheld transceiver, associated
accessories, antenna and user functions and controls.
The units shall be of current production and shall be capable of withstanding the harsh
environment associated with use by public safety and public service personnel.
The units shall be feature and function compatible with the fixed network equipment and
mobile equipment supplied under this contract.
2.2.2.1

Portable Quantities

The City has the following portable radios quantity requirements:
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IT, CD, PW, Landfill

4000
Portable

Model 3

700 MHz, GPS, OTAP, Text
Messaging, 2.5” Belt Clip,
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84

25 Leather Carry Cases
City:

4000
Portable

Model 2

700 MHz, GPS, OTAP, Text
Messaging, 2” Belt Clip

126

Transit

4000
Portable

Model 2

700 MHz, GPS, OTAP, Text
Messaging, 2” Belt Clip, Leather
Carry Case, Extended Battery, belt
clip

14

Police

7000
Portable

NA

Dual Band (700 & UHF), GPS,
OTAP, Text Messaging, AES
Encryption & OTAR, Leather Carry
Case, Windporting Mic. & 2 batteries
each

171

Fire

7000XE
Portable

Black

Dual Band (700 & VHF), GPS,
OTAP, Text Messaging, High Temp
Mic Cable, Extended Battery

12

Dual Band (700 & VHF), GPS,
OTAP, Text Messaging, High Temp
Mic Cable, Extended Battery

33

AS, LB, R&P, Water

Command
Fire

2.2.2.2

7000XE
Portable

(Body & Mic)
Green Body
Black Mic

Regulatory Compliance

All portable equipment provided shall be type accepted under Part 90 of the FCC Rules
& Regulations.
2.2.2.3

Electrical & Mechanical Specifications

1) The equipment shall be state-of-the-art and microprocessor based.
2) All operating parameters shall be stored in electrically alterable non-volatile memory

technology.
3) The unit’s operating frequencies, features, functions and other operating parameters

shall be field-modifiable via PC based programmers.
4) The physical and electrical architecture of the equipment shall be such that addition

of user features and/or functions at future dates shall not require addition and/or
replacement of circuit cards within the unit.
5) To the greatest extent possible, all equipment assemblies and sub-assemblies shall

be shielded to minimize electromagnetic interference which may be caused to/by
electrical equipment in close proximity to this equipment.
6) Power loss and/or replacement of the unit’s battery shall not alter the operating

software and/or parameters.
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7) The equipment shall meet or exceed all the requirements of MIL-STD 810C, D and E

standards for shock, vibration, salt, fog, dust and rain.
8) The unit shall perform a self-diagnostic test each time it is turned on. This test shall

be automatic and shall include all radio operating parameters. At the conclusion of a
successful test, no operator intervention shall be required to activate on the network.
A test that is not successful shall notify the operator.
9) The minimum required technical specifications for portable radio transmitters

measured in accordance with TIA/EIA-603 procedures are as follows:
Portable Radio Transmitter Specifications
Frequency Range (as applicable to As required, 763 to 776 MHz, 851 to 870 MHz, 380
to 470 MHz, 136 to 174 MHz
each requested radio type)
Programmable Channel Steps

25/12.5 kHz in all requested bands
1 to 3 W; 2.5 W, and to 6 W Maximum (as

Power Output; adjustable

applicable to each requested radio

Frequency Stability

±0.00010% -30°C to +60° C

Duty Cycle Rating

5% Tx, 5% Rx, 90% standby

RF Output Impedance

50 Ohms

Emissions

Conducted and Radiated -75dB

Modulation Limiting

±5kHz, ±4kHz, ±2.5kHz

Maximum Frequency Separation

Full Band-split

FM Hum and Noise

-48/47dB

Audio Distortion

Maximum 1% @ 1000 Hz

Although minimum technical specifications may vary by manufacturer, the proposed
Motorola’s equipment should meet similar minimum required technical specifications for
portable radio receivers measured in accordance with TIA/EIA-603 or TIA/EIA 102
procedures as described below:
Portable Radio Receiver Specifications
Frequency Range. (as applicable to each 763 to 776 MHz, 851 to 870 MHz, 380 to
470 MHz, 136 to 174 MHz
requested radio type)
Channel Bandwidth

25/12.5 kHz

Maximum Frequency Separation

Full Band-split
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Portable Radio Receiver Specifications
Frequency Stability

±0.00010%, -30°C to +60° C

Sensitivity, 12 dB SINAD/Static BER (5%)

0.250uV, 0.251uV 700/800MHz; 0.216uV
and 0.188uV VHF

Adjacent Channel Rejection

-63 dB

Intermodulation Rejection

-80 dB and 80.5 dB

Spurious and Image Rejection

-76.6 dB and 93.2 dB

Audio Output Power @ 8 ohm

500 mW minimum

Audio Distortion

Maximum 5% @ rated output

2.2.2.4
Battery Power
1) The equipment shall operate from a negative ground internal battery power source.
2) All power circuits shall provide for reverse polarity protection.

2.2.2.5
Equipment Housing
1) The transceiver housing shall house all electronic circuits and/or circuit cards
associated with the equipment.
2) The housing shall be constructed of high impact polycarbonate plastic or other

suitable high impact material.
3) Removal of the battery from the unit shall not expose its internal circuitry.

2.2.2.6
Portable Features
1) The unit shall be equipped with an alpha-numeric character display to identify the
operating trunked talk group or conventional channel.
2) The display shall be top or front mounted.
3) The display shall not display less than 6 characters and its brightness shall be user

adjustable.
4) The unit shall be equipped with a top mounted rotary volume control switch.
5) The primary trunked talk group or conventional channel selector switch shall be top

mounted and of the rotary type.
6) The unit shall be equipped with a user-operated switch to activate the radio's

emergency status mode.
7) The unit shall be equipped with a user-configurable trunked talk group/conventional

channel scanner.
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8) The scanner shall allow the technicians to selectively add or omit talk groups or

channels from the scanning sequence.
9) A mix of talk groups and channels shall be allowed in the scanning sequence.
10) User-selectable talk group/channel priority shall be a feature.
11) The unit shall be equipped with an external data port. This data port shall allow for

connection of test equipment, radio programming devices, etc.
2.2.2.7
Portable Accessories
1) Each unit shall be equipped with a high capacity rechargeable battery; the PD
portable radios require 2 batteries per radio.
2) Each unit shall be equipped with a remote speaker/microphone with coiled cord.
3) Each unit shall be equipped with a coaxial dipole antenna. It shall be coated for

insulation and protection against abrasion and damage.
4) Each unit shall be equipped with a single unit rapid type charger.
5) Multiple unit rapid type chargers shall be equipped to recharge six (6) units

minimum.
6) Battery analyzer/conditioners shall be supplied in required quantities
7) Radio programming hardware, software and cables shall be supplied.

2.2.2.8

Operational Characteristics

2.2.2.8.1
Operating Bandwidth
At minimum, portable units shall operate over the entire 700/800 MHz radio channel
allocation without degradation on Single-band operation, and 700/800 MHz and
VHF/UHF on Multiband operation.
2.2.2.8.2
Modulation Modes
25 kHz and Narrowband – 12.5 kHz & 6.25 kHz
2.2.2.8.3
Operating Modes
1) Trunked and conventional.
2) Half Duplex and Simplex.
3) Operating modes shall be field programmable on a voice group and per channel
basis.
2.2.2.8.4
Communications Modes
1) Clear Audio.
2) Encrypted Audio.
2.2.2.8.5
Squelch Modes
The equipment shall support carrier, continuous tone coded or continuous digital coded
squelch. Squelch modes shall be field-programmable by channel.
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2.2.2.8.6
Unit Identification Modes
1) Unit ID on Push-To-Talk.
2) Emergency Unit ID, operator activated.
2.2.2.8.7
Time Out Timer
A variable timer shall be supplied.
2.2.2.8.8
RF Output Power
A minimum of 1-3 watts; 1-2.5; and 1-6 watts as applicable to each required radio type.
2.2.2.8.9
Speaker Audio Output
500 Milliwatts minimum.
2.3

Microwave System

Motorola must provide a Licensed Ethernet Microwave Solution with the product’s
Wireless Manager Application for remote monitoring that can provide added future
scalability without requiring a hardware upgrade to achieve additional capacity. The
system must operate in the 11 GHz bands, and provide over 300 Mbps throughput (full
duplex) with user-configured channel bandwidth allocations. The system must support
capacity upgrades from 10 Mbps to full capacity via software key.
Motorola is responsible for selection of the sites that require MW connectivity in support
of the new radio voice communications system; and for performing a MW System Detail
Design and for submitting a final MW System Configuration proposal for the City’s
approval along with their Proposal. Motorola must also identify and specify spectrum
requirements.
Motorola will provide, install, commission, and test the microwave system based on final
microwave system’s DDR, and provide System Administration Training for 7 people.
2.3.1 Minimum Microwave Specifications Requirements
1) 2+0 bi-directional ring configuration to all Simulcast sites.
2) Full power supply redundancy and two modem cards in the IDU shelves.
3) All required cabling, connectors, weather proofing, mounting hardware and lightning
protection required for normal daily operation.
4) Any additional cables, tools, connectors, manuals, and any specialty equipment
required for maintenance and repair, 1 set per site.
5) Alarm Monitoring Terminal and required software.
6) 1 full set of spares equal to 1 hops worth of equipment.
7) Licenses for full operational bandwidth.
2.3.2 Microwave System Test Plan
Motorola must perform a detailed Factory Acceptance Test (FAT) to prove the
equipment functionality of the entire Microwave System. The FAT results should show
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that every component of the MW System is working properly prior to shipping to the City
for field installation and testing.
Motorola shall install and test the system by adhering to a City approved High-Level
Field Test Plan, supplemented or replaced (as applicable) by the recommended
manufacturer’s Field Test Plan, and any other pertinent test criteria provided by
Motorola to demonstrate a verifiable and documented mean of confirming that the
microwave system’s performance requirements of this Specification are met.
2.3.2.1
High-Level Field Test Plan
In general, the MW equipment should be tested at the hop and at the system level
Motorola is responsible for submitting a Microwave Acceptance Test Plan for a one-link
Microwave System for review and City’s approval prior to system installation.
2.4

Dispatch Consoles

The existing dispatch consoles are currently controlling the following radio channels and
telephony lines, which the new consoles must also control upon final configuration. City will
provide the required telephony terminations and I/O inputs.
5 Telephone Extensions to PBX Telephone Switch
1 Ringdown Line VAFB Telephone
1 Ringdown Line Stanley Security Telephone
1 Ringdown Santa Barbara Sheriff’s Office Telephone
1 Ringdown Extension Lobby Telephone
1 Direct Telephone Lines
5 911 Trunks - AT&T Viper E911 Intrado
2 Gate Controllers
4 Police Radio Channels Digital
1 CLEMARS RED Radio
1 Santa Barbara Sheriff’s Office Radio
1 Common Radio
2 Public Works Radio
3 Fire Radio
1 Fire Mutual Aid Radio
1 Fire CDF Radio

The City’s Public Safety Dispatch Center has a requirement for six (6) new IP Dispatch
Consoles, and the Transit Department requires two (2) new IP Dispatch Consoles.
Each dispatch console position, regardless of type, shall be fully integrated with the new
P-25 Trunked System and should include a Channel Marker feature which corresponds
to the SMPD’s Code Red operation
The system should support dispatch console operations over the entire City’s area of
coverage and system-wide basis.
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The proposed radio console system must support integration to P-25 Trunked radio
systems using a Native Interface provided by Motorola as part of their integration
services.
Although console’s capabilities, system configurations, and interconnections to the radio
systems may vary by manufacturer, the following package configuration references the
specific requirements of the requested radio console system.
2.4.1 New IP Dispatch Consoles
The new IP dispatch console subsystem shall have the following minimum hardware
package configuration:
1) All new IP consoles should be comprised of an operator position computer, a
monitor, mouse and a key board.
2) Per operator; two speakers, two headset jacks, gooseneck microphone, Instant
Recall Recorder, footswitch, and a monitor.
The proposed IP Dispatch Consoles must support end-to-end encryption, agency
partitioning, provide a centralized system configuration and fault management system.
To aid in the integration of the dispatch console system with the CAD system, Motorola
will provide a Software Developer Kit (SDK) that contains all information necessary to
be able to access and use the necessary Application Programming Interfaces.
All software development and service costs associated with CAD integration with the
MCC 7000 series dispatch console through APIs are the responsibility of Santa Maria
and the CAD vendor.
2.4.2 Supervisory Consoles
Supervisory consoles shall have the same features as a normal dispatch console, with
the following additions:
1) The supervisory console shall display emergency alerts for selected or
unselected talk groups on a console.
2) The provided supervisory level should allow supervisors to have transmit
priority in the entire console subsystem.
3) The supervisory console shall physically be the same as other consoles
except that it has been programmed to have supervisory capabilities and be
able to disable and enable operator console functionality when needed.
4) The supervisory consoles shall offer a minimum of three configuration levels
to support primary, secondary and non-supervisor functionality.
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2.4.3 Dispatch Console Requirements
The City’s Public Safety Dispatch Center has the following dispatch console
requirements:
Dispatch Console Type

Quantity

Location

New MCC7500 IP Radio
Dispatch Consoles

6

New SM Public Safety
Dispatch Center

New MCC7500 IP Radio
Dispatch Consoles

2

SMAT Bus Yard Building

2.4.4 Dispatch Console Functionality
The dispatch consoles shall feature an easy to use GUI that runs under MS Windows 7
operating system, on an off-the shelf industry standard PC platform. The system should
be customizable to show trunked and conventional channel details on a per channel
basis.
The console shall be easy to use by a properly trained dispatcher. It shall enable the
dispatcher to perform dispatch tasks efficiently and with minimal confusion due to
screen clutter. The displays on the monitor shall have clearly distinguishable words so
that there is no confusion over the operational function of a particular button. The
process of maneuvering through functions on the screen shall be possible through the
mouse, keyboard, and touch screen.
The consoles should allow Prioritized calls regardless of how busy the system is at any
given moment.
The consoles’ voice quality should be able to eliminate degraded audio, even in busy
hours.
Call set ups should be short (fraction of seconds), with similar message delivery
capability, even in the event of an IP network failure.
The console shall be able to support up to ten (10) user-defined screen
setups/appearances to enable each dispatch shift to select its own screen appearance.
These screen appearances shall be pre-configurable and selectable by the dispatcher.
The console shall have a dedicated display for system related messages. These
messages shall include information regarding emergencies, console set-up, patch and
simulselect.
The console shall display in a dedicated panel the individual unit alias with whom the
dispatcher is conversing.
The console shall display the console identification number.
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The display and operation of the command buttons shall be independent of the display
and operation of the page/modules. The console shall allow the flexibility of having
operations commands display in combination with any screen. The screen and
command button labels shall be displayed with distinguishable text.
Consoles should be NG9-1-1 capable / ready to facilitate the future migration to a NG9-1-1 IPbased network environment.
Consoles should support Text-to-Dispatch functionality

2.4.4.1
Modules
The console shall support and display audio communications modules, where a module
is a dispatcher defined space in a view screen that permits voice or data
communications.
A module shall be programmable to support communication with one or more entities,
which could include:
1) A Trunking talkgroup.
2) An individual call.
3) A conventional channel.
4) A CTCSS talkgroup on a conventional channel.
5) Another console.
6) Auxiliary I/O (bi-directional data messaging).
The console shall support module names of at least eight characters.
The console shall support up to 160 different modules. If a module is in use at one
console, a busy indicator shall be displayed at the other consoles in the system.
For received calls, an alias (alpha-numeric representation of the radio terminal) shall be
displayed in the appropriate module.
The console shall permit the operator to monitor call activity using up to eight separate
speakers, one with select audio and the others with unselect audio. The console shall
permit the dispatcher to route any module to the speakers. Motorola is required to
provide two speakers with each console position.
Each module shall have its own volume adjustment. The console shall be capable of
muting individual modules or all unselected modules.
The console shall be able to display the call history of a particular module. Each module
should display up to 25 most recent calls. The activity log should display up to 1000
most recent calls on the console.
2.4.4.2
P-25 Trunking Features
The new consoles shall support the following P-25 Trunking features:
1) IMBE/AMBE Vocoder
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2) AMBE Half Rate Vocoder
3) Trunked Talk Group Calls
4) Trunked Private Calls
5) Trunked Tactical / Normal Calls
6) Trunked Emergency Calls
7) Trunked Remote Monitoring
8) Trunked Announcement Group
9) Trunked Call Alerts
10) Trunked PTT ID Alias
2.4.4.3
P-25 Conventional Features
The new consoles shall support the following P-25 Conventional features:
1) PTT ID Alias
2) Emergency Alarm and Call
3) Voice Selective Call
4) Secure Key Select
5) Received Key Display
6) Momentary Key Override
7) Radio Status Display
8) Radio Message Display
9) Remote Monitor
10) Call Alert
11) Mixed Mode (Analog/Digital) Operation
12) Secure Call
13) Secure Keyset Select
14) Radio Enable / Dispatch
15) Radio Status Request
16) Radio Check
2.4.4.4
Patches
The console shall support patches, which involves temporarily combining two or more
modules. A patch merges the entities into a super group, such that each member hears
every other member.
Each console shall be able to support up to four patches with up to 8 entities (groups
and/or channels) each. All entities patched together shall be able to communicate with
one another. The console shall support pre-configured patches.
2.4.4.5
Simulselect
The console shall support Simulselect, which involves temporarily summing two or more
modules at the console. Simulselect merges the entities for the benefit of the
dispatcher, however does not create a super group. Only the dispatcher can hear all
Simulselect members.
At a minimum, each console shall support up to 3 simulselect/multi-select patches with
up to 20 members per group.
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2.4.4.6
Other Consoles
The console shall be capable of muting the audio from other consoles.
For consoles connected to the same switch, two console operators shall be able to
communicate with one another through an intercom feature. No RF channel shall be
utilized during the inter-console communication.
2.4.4.7
Emergencies
During emergencies, the console shall give both visual and audible alert. The module
and page with the emergency shall be displayed in red. The module and the call history
shall display the alias of the unit declaring the emergency. Further, the emergency shall
be displayed in the system information panel, which shall be red.
If an emergency is declared when another emergency already exists:
Same group: If the original emergency has not been acknowledged, the console shall
display a counter with the emergency message to indicate the number of emergencies
for the same group. The declaring alias shall be displayed in the appropriate call history
display.
Different group: The new emergency shall also be declared and shall exist with the
original emergency. Both modules shall be red. The declaring alias shall be displayed in
the appropriate call history display. The emergency message shall correspond to the
most recently declared emergency.
The dispatcher shall be able to declare an emergency and clear an emergency at the
console.
2.4.4.8
Telephone Patch
Although not specifically required, the consoles shall be able to support a telephone
patch.
2.4.4.9
Conventional Channels
The console shall be able to control conventional channels and (in conjunction with a
conventional base station that supports these functions and potential additional
hardware) provide the following functions:
Select the stations’ transmit/receive frequency pair from a pre-defined list.
Enable the base station to repeat radio-originated audio.
Enable the base station to be controlled by remote controller.
Enable scan of selected channels of a multi-channel base station.
Enable all receiver audio to be passed to the console switch regardless of the
originating conventional radio unit’s transmitted tone code.
6) Enable toggling between main conventional base stations and standby
conventional base stations.
1)
2)
3)
4)
5)
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2.4.4.10
Alert Tones
The console shall be capable of initiating the following three alert tones:
1) Steady – nominal 1000 Hz steady tone.
2) Warbling – warbling tone (1600/2000 Hz at a 4 Hz rate).
3) Pulsed – (repeating 1000 Hz for 260 ms, then no tone for 240 ms).

2.4.4.11
Failure Link
The console shall visually notify the dispatcher of link failure to the console switch.
2.4.4.12
Multiple Screen Configurations
The console shall support a flexible graphical user interface environment via multiple
screen configurations. The number and types of modules, module location, number of
pages (up to eight), and color schemes for the screen shall be user definable off-line.
The screen configurations are customizable via an off-line program. The operational
editing of the screen configuration files shall be the “drag-and-drop” method.
Each console shall be able to have its own unique screen configuration. The screen
configuration shall be password protected. At a particular console, all of the screen setups shall use the same screen configuration.
2.4.4.13
Auxiliary Input / Output
Each console shall be able to support up to 128 unique auxiliary input/output modules.
The console system shall be able to support up to 255 unique auxiliary input/output
modules. Each module shall contain a button and a text line to identify the function and
the status, respectively. The text and colors shall be configurable off line. Auxiliary I/O
shall support each of the following types:
1) Inputs must be configurable for momentary latching
2) Inputs must be configurable to sound an alarm and display a message on the

CRT at specific position(s)
3) Output Momentary
4) Outputs shall be capable of Form A (by default), B, and C type operation as

needed.
5) Alarm Input
6) Output Toggle
The input/outputs shall be either optically isolated inputs or control relay switches that
activate relays, open doors, and perform special tasks by depressing the module
associated with it.
2.4.4.14
Last Caller Display
The console shall be able to display the last pre-defined number of unique callers on a
programmed trunked group directly under the respective special communication
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module. Each module shall display the list of individual aliases that is applicable to its
own module.
The module list shall display up to 25 most recent calls, and the activity log shall display
up to 1000 most recent call on the console.
The console should display recent calls on a particular talkgroup or recent calls from all
talkgroups programmed on the console.
2.4.4.15
Background Colors
The console shall be able to support a visual background color change in a
communication module depending upon two special statuses, such as Yes/No or
On/Off. The background color shall change when a status other than the existing status
has been sent from the radio to the console.
3.

Radio Site DC Power Systems

3.1

General Requirements
1) Motorola shall design, supply, and install (or modify) a complete Power System at all
remote sites to support the base stations, microwave equipment, and associated
radio Trunking critical equipment. Modification of the Power System shall only be
permitted if the existing rectifiers are plug-in modules based on an N+1 configuration
and are fully supported by the original manufacturer for at least 10 years after this
installation.
2) New rectifiers shall be plug-in modules based on an N+1 configuration and designed

for a load capacity such that the failure of one rectifier has no effect on the Power
System except that the load of each remaining rectifier increases a little. It is
desirable that the rectifier is composed of at least 5 plug-in modules.
3) Rectifier capacity at each site shall be based on 100% of the initial load plus a 25%

reserve for future growth. It shall be possible to expand the power system to 50 %
capacity over initial installation and design parameters. The voice and data
channels shall be deemed to be operating at 100% duty cycle, at an ambient
temperature of 77° F.
4) The base stations simulcast synchronization equipment, antenna systems, T-1

terminals, Global Positioning System (GPS) receivers, routers, computers, and other
essential system equipment at the base station sites shall be powered from a -48
VDC power plant.
5) Critical AC loads such as any AC powered routers required for the radio Trunking

system shall be powered by DC to AC convertors fed from the DC Battery Plant.
6) Power arrangements for the GPS receivers shall be determined by Motorola.

Hardware and installation shall conform to the overall requirements for reliable longterm performance.
7) Motorola shall be responsible for connecting the radio system equipment to the DC

Power System and emergency generator at each site.
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8) This Specification also requires the removal and disposal of all existing -48 VDC

Battery Plants in accordance with the California Environment Regulations and any
applicable Federal regulations.
9) If power systems are replaced, the removal and disposal of existing systems shall be

Motorola’s responsibility.
10) After issuance of the Final Acceptance Certificate, Motorola shall be responsible for

the warranty of the Battery Plants for 10 years.
3.2

Battery Plant
1) Motorola shall supply a new Battery Plant for each remote site sized for 4 hours of
reserve capacity at 25o C (77ºF) supplying the full -48 VDC load as specified herein.
2) Each Battery Plant shall consist of the following components:

a)
b)
c)
d)
e)
f)
g)
h)
i)
j)

Modules/cells (Quantity as specified herein).
Module frames and hardware.
I-beam supports.
Inter-cell connectors.
Inter-module connectors.
Input/output terminal plates.
Protective covers.
Cell numerals.
Lifting straps.
Miscellaneous hardware.

3) The battery plant shall be of a completely sealed design and type for use in the

telecommunications industry.
4) The battery plant design shall be based on valve regulated lead calcium technology.
5) The battery plant manufacturer shall have at least 10 years proven field experience

in valve regulated batteries.
6) The battery plant shall be essentially maintenance free in that no water additions or

scheduled equalization charges are required.
7) The Manufacturer shall provide a written guarantee of the 10 year performance of

the battery plant based on a pro rata replacement of any cell or cells.
8) The battery plant manufacturer shall provide future support in the form of warranty

service, engineering information, maintenance instructions and spare parts.
9) Cells shall be UL listed.
10) Each Battery Plant shall have sufficient capacity at 77 ºambient temperature to

supply the load for 4 hours continuously.
11) Battery cells shall be rated explosion proof.
12) The -48VDC Battery Plant shall consist of 4 cells at a nominal 12 volts.
13) The -48VDC Battery Plant float voltage shall nominally be 54 VDC.
14) The -48VDC Battery Plant shall have the positive terminal grounded.
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15) The rated battery capacity in ampere-hours shall be sufficient to supply the entire

DC load for 4 hours at 25o C (77ºF).
16) The rated battery capacity shall be met under the following conditions:

a) Temperature = 25 o C (77ºF).
b) 4 hour discharge time.
17) The Input /Output terminals on the battery plant shall be large lead coated copper

plates with adequate holes in each terminal for the following as a minimum:
a) Negative:
b) Positive:

3.3

Two 9/16” hole sets on 1-3/4” centers (T&B).
1. One 9/32” hole set on 5/8” centers (T&B).
Two 9/16” hole sets on 1-3/4” centers (T&B).
1. One 9/32” hole set on 5/8” centers (T&B).

Battery Cell Design

1) The batteries shall use an absorbed glass mat design in that the plates are

separated by a highly porous fiberglass mat which functions as the electrolyte
retainer. This design shall provide a high oxygen recombination efficiency and a low
resistance or equivalent.
2) The cells shall never need watering.
3)

The battery plant shall not require any special ventilation.

4) Battery plates shall be of the flat pasted type and the positive plates shall be

individually wrapped.
5) The grid alloy shall give the batteries excellent cycling performance and float

characteristics with low gassing.
6) Each cell shall have a removable self-sealing safety valve that operates at a

predetermined pressure with a flash arrestor.
7)

Cell posts shall be made of copper. Each cell terminal shall be designed to carry its
one minute current rating with minimal voltage drop.

8) Cell containers and covers shall be constructed of high impact polypropylene and

shall meet flame retardant requirements to UL94 V-0/28% limiting oxygen index.
9) The covers shall be heat sealed to the container for a leak resistant seal.
10) Cells shall provide a 10 year life provided they are operated at the recommended

float voltage and maintained at 25o C (77ºF).
11) The battery plant shall be capable of providing a minimum of 1000 – 80% Depth of

Discharge cycles at 25o C (77ºF).
o

o

12) The battery shall be capable of operating at temperatures between -10 C. and 50

C.
o

13) The battery recombination efficiency at 25 C (77ºF) shall be a minimum of 99%.
14) The battery shall be tolerant to freezing.
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15) The battery design shall allow for complete deep discharge recovery.
o

16) The battery plant self-discharge rate shall be a maximum of 1.0% per week at 25 C

(77ºF).
17) Module design shall be such that cell removal and replacement is easy.
18) Each cell shall be capacity tested per IEEE-450 as part of the manufacturer’s Q.A.

acceptance with a pass criterion of 90% of the published rating.
19) Factory test results shall be supplied to the City as part of the documentation.
20) The manufacturer’s Q.A. acceptance shall also verify cover to jar seal and post seal

integrity.
21) The Input / Output terminals shall be securely anchored to the battery plant frame in

such a fashion that there is no rotational torque on battery-cable interconnection
from the heavy cable weight or return to coiled-form energy.
22) The polarity shall be permanently and legibly marked on each terminal or on the

cover immediately adjacent to the terminals.
23) The following information shall be permanently marked on each cell:

a)
b)
c)
d)
e)
f)
3.4

Consecutive cell number.
Type designation.
Nominal ampere-hour capacity (4 hour rate).
Manufacturer’s name.
Month and year of manufacture.
Year of end of guarantee.
Electrical Requirements

1) The input voltage shall be 120 or 240 volts AC single phase – rectifiers shall have a

wide mouth to accommodate voltage variations of up to ± 20 % and still maintain
output capacity over the temperature range -20°C to +65°C (-4°F to +149°F).
2) Steady state output voltage shall remain within ±0.5% of any voltage within the

range of 46.0 to 58.0 volts DC for any combination of frequency, input voltage, and
load from no load to full load over the temperature range of -20°C to +65°C (-4°F to
+149°F).
3) Nominal DC Output Voltage: -48 Volts.
4) Electrical Noise: Less than 100mV Peak to Peak from 0 to 20MHz and less than 200

mV Peak to Peak from 0 to 100Mhz.
5) Voice band noise shall be less than 32 DBrnC.
6) Maximum Output Current: Predicated upon Bidder’s equipment loads, for a duration

of a 4 hour commercial and generator outage.
7) Harmonic Distortion: Maximum 5.0 % Total Harmonic Current Distortion at full load.
8) Audible/Acoustic Noise: Each rectifier shall have a maximum audible noise of less

than 60 DBA when measured 3 feet from the equipment, while operating at no load,
partial load, or full load.
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9) Efficiency: >90% Efficiency at 100% load.
10) Power Factor: Active power factor correction circuitry shall achieve >.99 PF from 50

% to full load.
3.5

Mechanical Requirements
1) Relay Rack Mountable: Standard 19” or 23” wide rack.
2) Rectifiers may have fans for cooling.

3.6
Alarms
Remote alarm indication – One set of Form “C” contacts for connection to remote
customer alarm circuits shall be provided for each of the following. Motorola is required
to assist in the final alarm contact’s determination. City is responsible for providing the
required relay demarcation points.
1) Minor Rectifier Failure.
2) Major Rectifier Failure.
3) High DC Voltage Alarm.
4) Low DC Voltage Alarm.
5) Distribution Fuse/Breaker Trip.
6) Minor Converter Fail.
7) Major Converter Fail.
8) AC Minor Fail.
9) AC Major Fail.
10) Summation Alarm.
11) Low Voltage Disconnect Operate.

3.7
Environmental Specifications
Operating Temperature: -40°C to +70°C (-40°F to +158°F) and shall operate at all
altitudes ranging from 200 feet below Mean Sea Level to 13,000 feet AMSL. Between
5,000 feet and 13,000 feet above MSL the ambient operating temperature shall be
derated by 2°C (3.6°F) for each 1,000 ft. increase in altitude. Relative humidity range
shall be from 0% to 95% non-condensing.
4.
Scope of Work
Motorola shall supply a complete, operating radio communications system with all
hardware, software, and services necessary to accomplish the design, production,
installation, testing, documentation, training, and startup of the complete system. The
radio system shall include the radio communications equipment, microwave
interconnect communications equipment, power plant, radio console equipment, mobile
radios, portable radios, and fully-functional interfaces to the various subsystems. The
radio communications equipment shall be configured with the required channel and
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In addition, Motorola should recommend the required

1) Motorola must stage, install, test and optimize the entire system as per below stated
requirements.
2) The preliminary and Detail Design work is the responsibility of Motorola. The City will
review and approve final Detail Design proposals prior to Motorola configuring and
staging the required equipment.
3) The staging of all system components at Motorola’s facility is the responsibility of
Motorola. The City will attend, supervise, and approve the Factory Acceptance
Testing prior to Motorola shipping any equipment to the City’s facilities.
4) Motorola is fully responsible for the staging, installation, testing and optimization of
the requested P-25 Trunked Simulcast System. The City will assist as needed with
site’s entry coordination, site preparations, and with any approved logistics and
support personnel.
5) The P-25 Trunked System includes the following subsystem components: Master
Site, Simulcast Subsystem, Trunked Repeater Subsystem, Dispatch Console
Subsystem, Microwave Subsystem, Subscriber units (portable and mobile radios),
Radio / VoIP Telephony Logging Subsystem, and the Broadband PTT Subsystem.
The City will supervise the deployment of the Simulcast System and provide the
required system acceptance approvals when the required work, testing, and
optimization is deemed successfully completed.
6) To facilitate the deployment of the new requested system, the City is proposing a
Deployment Phase Approach. Motorola must plan for a deployment inclusive of the
following tasks: Project Initiation, Detail Design, Civil Work, Equipment Ordering
Processing and the performance of a successful Factory Test, System Installation,
System Integration and Optimization, and Acceptance Testing, Training, Cut-Over
Plan, Project Completion, Warranty Support (as per final agreement with Motorola),
and System Performance. Motorola is responsible for outlining the subtasks
associated with each Deployment Phase and must provide a detailed deployment
plan with their proposal for the City’s approval.
7) Motorola is responsible for outlining in their Deployment Approach the general
project responsibilities applicable to them and to the City.
8) At a minimum, Motorola’s Responsibility Matrix should include and adhere to the
following stated responsibilities:
a) Project Initiation, Detail Design and Civil Works Phase: Motorola performs
baseline and detail design of proposed system, defines the required subsystems,
defines final remote sites locations and construction requirements, defines the
final coverage design coverage, outlines FCC licensing requirements, and jointly
with the City, develop the Detail Cut-Over Plan.
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Motorola must provide a final Detail Design Report document to the City for
approval prior to moving on to the following phase. The City will obtain all
required radio system FCC licenses as per agreed frequency plan, and Motorola
shall be responsible for all licensing requirements of the proposed microwave
system in accordance to the final Detail Design configuration. Motorola must
adhere to the herein provided Acceptance Test Procedures (ATP) and to all
subsequently Motorola provided ATP’s that may have been approved by the City.
b) Order Processing and Factory Testing Phase: Motorola is responsible for
submitting the correct and approved equipment configuration for manufacturing,
and for staging the entire system for Factory Testing at their own manufacturing
facility. City representatives will witness the performance of the FAT and provide
signed approvals after all required testing tasks have been successfully
completed.
c) System Installation: The performance of Detailed Site Surveys shall be a joint
City and Motorola effort. The City shall be responsible for the required site
preparations as per final Audit Report’s requirements. Installation of new
equipment shall be the responsibility of Motorola.
d) System Integration and Optimization: Motorola shall be responsible for the
proper configuration, optimization, and programming of all system components.
Both the City and Motorola are responsible for the management of their
respective project staff and subcontractors. System Integration and Optimization
Testing Acceptance shall be conducted on a site-by-site and subsystem-bysubsystem acceptance basis. Motorola is required to outline the required
responsibility matrix for each major subsystem in their final detailed proposal.
e) Acceptance Testing: This phase should comprise Functional, Load, and
Coverage Acceptance Testing of the entire proposed system. Motorola must
adhere to the below stated Functional and Coverage Acceptance Testing
requirements unless the City requests and authorizes a different set of testing
procedures from Motorola. Motorola must outline on their proposal to the City a
description of the Functional and Coverage Acceptance Testing procedures, a
responsibility matrix, and required completion criteria for each major task for the
City’s review and approval. The City shall approve any future testing procedures
changes proposed by Motorola.
f) Training: Upon System Acceptance, Motorola is responsible for providing the
outlined Training Requirements in Section 5. Motorola is responsible for providing
a Training Plan inclusive of a detailed training overview, approach and training
methodology, list proposed courses, outline the different levels of training, and all
required training materials for the City’s approval prior to contract execution.
g) Cut-Over Plan: Motorola is responsible for drafting a proposed Cut-Over Plan
with City’s input for the entire system. Upon approval of Cut-Over Plan, and after
completion of all Final Acceptance Testing, Motorola must execute the Cut-Over
Plan. The City will accept the new system after the department is fully and
successfully transitioned to the new system.
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h) Project Documentation and Completion: Motorola is responsible for providing
all documentation of the system configuration, physical installation / as built
drawings, system testing, and equipment manuals to the City. Motorola must
continuously update all documentation as project execution progresses, and
provide copies to the City in a viewable and standard format as per agreement
with the City’s PM. Project Completion consist of tasks that are required to
ensure that all System Implementation tasks have been properly executed and
accepted by the City, including completion of all punch-list items. Project should
be considered completed when the City issues a Final Project Completion
certificate to Motorola.
i) Warranty Support: Motorola must provide all equipment / system Warranty
Certificates to the City with an agreed upon “warranty start date and warrantee’s
length”. Motorola must provide a Customer Support Plan documenting all agreed
to and authorized service procedures.
j) System Performance: Motorola is responsible for the performance of the
proposed and accepted system as per contract agreement. The City will assume
responsibility for the performance of all other required equipment not provided by
Motorola, provided that such equipment is listed as provided by others in the final
Contract Agreement with Motorola. Motorola should outline in their final proposal
to the City any system issues that could have an impact on the optimal
performance of the new system.
9) At a minimum, Motorola’s SOW should address, without limitations, the following
tasks:
a) Whatever preliminary system design was provided with the first Motorola’s
Proposal shall be enhanced to a higher preliminary level for review and then
to a final Detail Design Review level for completion of Motorola’s system
design work. The final detail design, at a minimum, shall include:
i.

The RF coverage supported with the final set of selected RF sites.

ii.

The RF coverage design with respect to coverage predictions and
service area reliability based upon the design criteria for RF coverage.

iii.

A Load Test Plan

iv.

The Microwave backbone system design

b) Discuss in detail how Motorola is to provide and perform all engineering,
furnishing, equipment installation, and testing of all necessary radio system
equipment; power plant; fixed-site and mobile equipment, other devices;
interconnecting cabling, and software applications.
This shall include
electrical connection to commercial and emergency power supplies (where
specified in Final Detail Design), physical installation, connection to new and
existing termination blocks, connection to existing logging recorders and CAD
System, and connection to telephone lines or microwave or other
interconnecting systems necessary to provide complete functionality.
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c) Design and develop the necessary radio system interface(s) in order to meet
system functional requirements and to ensure a complete and fully integrated
Radio System.
d) Conduct joint site visits and provide close coordination and technical support
as necessary to ensure that the design and functions of the radio system
meet the specified requirements.
e) Coordinate installation details and schedules with appointed City PM to
ensure adherence to the implementation schedule.
f) Coordinate activities with City PM for system deployment, load testing, and
site upgrades/modifications.
g) As required, coordinate activities with City’s representatives and/or owners of
all any non-City owner leased radio sites (if any) that may be proposed for the
new system, and as required and applicable coordinate with the local
telephone company for leased circuits from all remote radio sites, prime site
and dispatch facilities that may be proposed.
h) Provide engineering data and services, as required by the City, regarding the
necessary site preparations, facilities, field installation, and solutions to
technical problems related to the contract, throughout the design,
implementation, installation, and testing phases through final acceptance.
i) Guarantee that all equipment and material furnished meets or exceeds all the
requirements of this Specification and of the respective manufacturer's
specifications, unless compliance is specifically waived by the City in writing.
j) Provide all labor, materials, appliances, tools, equipment, software, facilities,
documentation, training, transportation, and services necessary for or
incidental to performing all operations of the SOW, completely, and as
specified herein. It is the intent of this Specification Document to ensure that
Motorola provides a complete, integrated, working system. Inadvertent
omission of any necessary items of work, material, or equipment in this
Specifications Document shall not negate Motorola’s responsibility to provide
those items.
k) Install all necessary equipment, antennas, devices, interconnecting cabling,
software, and microwave equipment.
l) Ensure that the equipment, materials and installation comply with all
applicable FCC rules and regulations, with the provisions of the NEC, OSHA,
and all local electrical, fire, and building codes, and with local seismic
requirements for the zone in which the equipment shall be installed.
m) Provide electrical connections to existing and new commercial and
emergency power supplies and outlets. Motorola shall advise the City of any
electrical work that may be required to distribute backup power to the
proposed equipment based upon results of the site inspections. This includes
details such as the number of additional outlets and capacity in amperes, as
part of Motorola’s proposal response.
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n) Advise the City of any additional equipment or tower space requirements; this
includes details such as rack footprints, height, and clearance (part of
Motorola’s proposal response).
o) Advise the City of any environmental requirements such as air conditioning,
fire suppression, electrical loads, heating, ventilation, grounding, and security
(part of Motorola’s proposal response).
p) Provide necessary maintenance equipment and spare parts as specified
herein.
q) Provide all equipment to test, align, troubleshoot and verify system
operations.
5.

Training Requirements

Motorola shall provide to the City the following technical and end-user training. All
training sessions must be conducted on site at the City-provided facilities. The below
stated training requirements should be used to provide training cost estimates in the
Pricing Section format.
5.1

System Administration & Technical Training

City’s System Maintenance Personnel = 7
The following Technical Maintenance Courses should be provided by Motorola to
selected City personnel as part of this agreement:
1) Proposed System Networking.
2) Proposed Core System Overview.
3) Proposed System Introduction to Radio System Management Applications.
4) Proposed Radio System Administrator Workshop.
5) Proposed Core workshop.
6) Proposed Repeater Site Workshop.
7) Proposed Dispatch Console.
8) Proposed Technical Training on Subscriber Equipment Programming and
Template Building.
9) Proposed Technical Training on Subscriber Equipment Key Loading &
Management, OTAP, and mobile installation.
5.2

Console User and Dispatcher Training – Train-the-Trainer

PD Dispatch Operators = 16
PD Dispatch Leads = 3
SMAT Dispatchers = 3
Total: 22 students
Courses, at a minimum should include:
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1) Introduction and basic operation of dispatch consoles.
2) Introduction and basic operation of mobile and portable subscriber radios.
6.

Voice Logging Recording System

The City has a requirement for a new Digital IP-based voice logging recording system
that supports Digital Trunking/Analog operation and that can easily be fully integrated
with the provided IP dispatch consoles.
In accordance to Addendum # 1, the City has the following Licensing Requirements:
(1) Public Safety:
i. 2 each reconstruction licenses
ii. 4 each organizer / simultaneous user licenses
iii. 4 each audio remote player
iv. 8 each instant recall licenses, expandable to 12-16 licenses in the
future
v. 1 each for management console
2) SMAT:
i. 1 each reconstruction license
ii. 2 each organizer / simultaneous user licenses
iii. 2 each audio remote player
iv. 4 each instant recall licenses, expandable to 4 licenses in the future
v. 1 each for management console
Motorola shall provide Software and licenses for Instant Recall for no less than 8
consoles (6 for PD and 2 for SMAT) or workstations and have the ability to add
additional clients in the future.
The proposed Logging Recording system must be able to record audio in un-encrypted
form
Motorola will work with the City to design the VRS network architecture with
considerations such as traffic flow, security, and accessibility.
6.1.1 General Requirements
The System Architecture shall be such that the failure of one component or module will
not result in loss of audio collection or storage. All critical system modules must be
protected through the use of redundant modules to ensure single point failure tolerance.
1) The Central Equipment power supply shall be modular and shall include
redundancy such that the power supply system is capable of meeting full and
continued supply of system power requirements in the event of failure of a power
supply module.
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2) The system shall include dual redundant power supplies. The failure of any
component should not cause the loss of any audio from any digital/analog port.
3) The system must provide a parallel path for recording. The City will provide the
required multiple power sources.
4) The system shall be capable of recording ANI/ALI that was associated with the
a. 9-1-1 call.
5) Each audio signal entering the Logging Recorder shall be converted to its Digital
a. Equivalent.
The Logging Recorders must at a minimum, be able to record the following type of calls:
1) Announcement Group Calls.
2) Site-wide Group Calls.
3) Talk Group Calls.
4) Emergency on Trunking Digital / Conventional.
The Logging Recorders must, at a minimum, be able to collect the following information
with each recorded call:
1) Date and Time Stamp.
2) Type of call with ID and Alias, and Talk Group Name.
3) Unit ID from originating device.
4) Unit ID Alias from originating device.
5) Site ID from where the call originated.
6) Zone ID from where the call originated.
7) Secure and non-secure call designation.
The Logging Recorders must, at a minimum, be able to record the following
Dispatcher’s initiated events
1) Emergency Alarm Events.
2) Emergency Alarm Acknowledge and Knockdown.
6.1.1.1
General Phone / Console Requirements
The Logging Recorders must at a minimum, be able to record the following type of calls:
1) Analog and Digital Conventional Calls.
2) The Logging Recorders must, at a minimum, be able to collect the following
information with each recorded call: Must be able to record 911, 311, Shoretel
VoIP, and PBX calls and interface with current Plant equipment to include analog
circuits utilizing contact closures and VOX, digital phone systems, and provide
ANI ALI mapping.
6.1.2 Voice Recording System (VRS) Specifications
The proposed Logging Recorder must utilize the latest proven hardware and software
configurations, with equal or better capabilities as described below:
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1) Capability to extract recording to various media (DVD, CD, USB, Stick, etc.).
2) VRS must be configured with drives in an RAID configuration.
3) VRS must provide a means for backup and disaster recovery. Users should be
able to configure backup and recovery procedures outside the recorder function.
4) Hot Pluggable Redundant Fan and Power Supplies.
5) Utilize Windows-based system.
6) Scalable with the purchase of additional licenses to add capacity.
7) 4 post rack-mount configurable with server rails.
8) Must provide servers with dual power supplies. Archive devices require RAID
drives.
9) At a minimum, must support the following Vocoder Algorithms; IMBE, AMBE + 2,
ACELP, and G728.
10) The VRS must be capable of recording up to 124 wired analog channels.
11) The search and replay application must be capable of searching all channels at
the same time.
12) Capability to record in different quality formats
13) Each recording module must support up to 300,000 channel hours of recordings
for online/high-speed access.
14) The recorder must be able to record a mix of digital extensions and analog ports
(for analog extensions and radio ports) in the same chassis.
15) To ease troubleshooting and minimize support and space requirements, the
audio recording architecture shall be non-distributed, combining voice
connectivity cards, internal hard drive, operating system and storage within the
recorders’ chassis.
16) For security reasons, all audio files stored on the recorder must be saved in a
format that cannot be played via a non-Supplier provided application.
17) Upgrades shall be allowed either directly using the VRS DVD or remotely via
City-supplied VPN connection.
18) It shall be possible to add recording channels to the recorder without upgrading
other elements of the VRS.
19) It must be possible to configure each channel with a user-defined name as well
as its channel number to assist in searching, management, and monitoring.
20) Automatic Gain Control (AGC): must be available for replay only. It must be
possible to enable or disable AGC on replay. It must be possible to replay the
true input voice signals where signals have been recorded with the record AGC
disabled. The recorder must not alter the input levels during the record process
when AGC is enabled; therefore, recorders, which use fixed AGC as part of the
recording process, will not be considered.
6.1.2.1
Analog Inputs
1) Inputs must be balanced and isolated from any internal voltage source.
2) DC impedance for telephony connections must be greater than 10 MΩ.
3) The crosstalk coupling value must be (at minimum) -60 dB.

Contractual Rev. May 27, 2014

City of Santa Maria
P25 700 MHz Phase II Trunked Simulcast Radio System Specifications

Page 57

4) The signal to noise ratio must be (at minimum) 35 dB.
5) The VRS must support analog recording modules with optional 600Ω resistance
for passive serial connection/termination to radio lines.
6) The VRS must support an input dynamic range of at minimum -50 dBm.
7) The VRS must support a frequency response between 220 Hz to 3150 Hz.
8) It shall be possible to configure the analog recording inputs with optional beep
tone without additional components or cost at any time in the life of the system.
9) Administrator must be able to enable or disable the warn tone per channel.
10) The recorder must have the ability to set alarms.
6.1.2.2
Digital Inputs
1) The recorder module must be capable of supporting interfaces to a ShoreTel
VoIP Unified Communications System
2) The VRS must be capable of interfacing to the selected Trunked Radio System,
and to existing Analog VHF and Conventional P25 UHF radio systems via
consoles that will provide the required 2-wire analog audio for each of the
talkgroups to be recorded to a maximum of 30 talkgroups, and to non-trunked
Analog and Digital Radio channels.
6.1.2.3
Record Triggers
1) When recording analog telephone lines, the following record triggers shall be
available; level or energy detection with manually adjustable threshold, VOX
(voice recognition detection), external (contact closure, squelch output), on/off
hook detection and no trigger for continuous recording.
2) When recording digital telephone lines, the following record triggers shall be
available: level detection with manually adjustable threshold, VOX (voice
detection), and on/off hook detection.
3) It shall be possible to configure the record trigger for each channel separately to
accommodate various channel requirements.
4) The VRS must be able to integrate with equipment that supplies a dry contact
closure to signify the beginning and end of a call.
6.1.2.4
Time Synchronization
VRS must have interface to the City’s time synchronization system and shall include all
necessary cabling and interfaces as required
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6.1.2.5
Diagnostics and Alarms
At a minimum, the VRS must support the following means of reporting alarms from each
recorder:
1) Audible Alarm.
2) SNMP with standard MIB file.
Alarms and management feedback must be provided via a built-in client application and
via SNMP commands monitored from an SNMP management application such as
Castlerock, with the following output options:
1)
2)
3)
4)
5)

Email, Page, SMS.
Play WAV sound.
Execute Application.
Forward SNMP Trap.
Pop-up Alarm Window.

The VRS shall keep a full audit trail of all user access and VRS maintenance functions
with details of who accessed the VRS and when, and of what was changed or
accessed. The VRS shall support the ability to create a list of events that will trigger an
alarm. In addition, the alarm type (SNMP, beep tone, etc.) shall also be selectable on
the basis of specific events.
The VRS shall keep a full audit trail of all alarms and faults and provide a method of
viewing the alarm history.
6.1.2.6
Hard Drive
1) Each individual recording module shall be capable of being configured with internally
mounted hard drive. Each recording module must be capable of storing up to
300,000 channel hours per telephony recorder and 75,000 hours of audio recording.
2) The internal recorder database must be MS SQL 2008 R2 or greater. The database
must be able to maintain an extremely high insert rate, be resistant to hacker and
virus attacks, very secure and stable (not prone to corruption).
3) Messages stored on the hard disk shall automatically be copied to the archive media
unless the archiving is disabled.
4) In the event that the instant recall buffer is approaching 100 percent full of unarchived data and there is no archive available, the recorder shall initiate an alarm
warning that data will be lost if a new archive is not enabled.
5) For security reasons, it must not be possible to manually delete specific individual
messages from the hard drive of the recorder.
6) Each logger shall have the OS and applications on two drives configured in an array.
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7) Each logger should have the recordings on drives configured in an array that is
separated from the OS and applications.
6.1.2.7
Search and Replay
1) Audio must be transferred over the LAN in compressed format and optionally
formatted (via the search and replay application) to .wav format at the client
workstation. The audio must be streamed to the user desktop to enable faster
replay.
2) Replay must be possible for up to five (5) concurrent users to access the VRS.
3) It must be possible to record on all channels during replay. The replay operation
must not affect the record performance in any way.
4) It must be possible to search for messages within the VRS using the tagged ANI/ALI
data as the search criteria.
5) VRS must provide a Windows Based and or web based Client replay application that
supports online help.
6) The search and replay client application must be capable of displaying calls
graphically, by channel, by talk group and/or radio ID.
7) The search and replay client application must allow the user to search discrete fields
using wild cards.
8) The search and replay application must be able to save the audio from a custom
multichannel/multi-talk group/multi-radio ID search into a single audio file e.g. .wav
file. Or MP3.
9) The search and replay application must support spoken time and date timestamp
10) Spoken time/date must be synchronized to recorder time.
11) Spoken time/date can be saved to one of the stereo channels in a .wav file.
12) On playback from a standard PC, the Spoken Time and the audio from the call must
be played on separate speakers; i.e., the spoken time is played on the left speaker
and the audio on the right speaker.
13) Search and replay application must be capable of displaying and replaying an
unlimited number of channels in synchronized mode, allowing effective scenario
reconstruction.
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14) The VRS must provide the ability to display and save up to 500 recordings
associated with a particular incident to a single directory (a “Scenario”). The solution
must be able to search for and re-display the saved scenario plus associated call
data and provide the ability to continue searching or filtering for calls within the
saved scenario without access to a recorder.
15) Users must be able to search on the following criteria, individually, in any
combination
(Boolean) and supporting wild cards:
a)
b)
c)
d)
e)
f)
g)
h)
i)
j)
k)
l)
m)

Time and Date Stamp.
Duration.
Channel ID.
Unit ID from originating device
Site ID from where the call originated
Zone ID from where the call originated
Secure and non-secured call designation
Position or Alias.
Extension Number.
Dialed Number.
Calling Number.
Annotation - user specific notes.
ANI/ALI data.

16) It must be possible to combine any number of search criteria elements into one
search function to provide complex but efficient system-wide searching
capability.
17) The VRS shall support the ability to toggle AGC on and off during replay.
18) The search and replay application shall support block replay. This replay feature
involves the selection of multiple recordings displayed graphically which can be
played sequentially by one press of the play button.
19) The search and replay application must be capable of viewing all recording
channels. The search and replay application must not require the user to have
knowledge of the channel map to specify from where the message needs to be
replayed.
20) The search and replay application must be able to seamlessly perform search
and replay on both 9-1-1 telephony calls and trunked and conventional radio
recordings. The search criteria must support both 9-1-1 (ANI/ALI) information and
radio information (radio ID, radio alias, talk group and talk group alias).
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21) The search and replay application shall provide the ability to limit individual users
to retrieve and replay calls related to specific talk groups or groups of designated
talkgroups.
22) The search and replay application must replay the silence between recordings to
fully recreate the original incident. The application must allow the user the option
to playback the recordings with silence within recordings played (silence
reconstruction) or not (skip silence).
23) It must be possible to play recordings in mixed mode, where the recordings are
replayed as they occurred; or in sequential mode, where each recording is
played back sequentially one at a time. This may aid the user in understanding
individual recordings where multiple radio transmissions or telephone calls occur
on different recorder channels simultaneously.
24) During playback of recordings it must be possible to select a spoken date and
time option to provide audible call authentication. It must be possible to configure
how often the date and time is spoken. The range for the spoken time interval
should be configurable independently from the spoken date. The spoken
time/date volume must be adjustable such that the recordings are not drowned
out.
25) It must be possible to vary the speed of playback without pitch distortion, from
0.5xs to 2xs.
26) It must be possible to define the skip forward/backward interval between 1 (one)
and sixty (60) seconds.
6.1.2.8
Remote Management
1) The VRS must be able to be controlled and maintained via a City-owned VPN
connection. It must be possible to manage multiple recorder systems from the same
PC workstation.
2) The system must use SNMP to monitor all servers and applications in the recording
enterprise.
6.1.2.9
Security
1) The VRS must support a security setup to include unique security accounts allowing
operators to access only specified channels with specified functionality.
2) The VRS must support multiple users with different levels of permissions
3) The VRS must support a configurable feature which prevents unauthorized users
from replaying media.
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4) The recorder must not require access to the operating system level for any function
of use or maintenance of the VRS. All operations should be provided through a user
friendly application from a remote client PC.
5) Audio stored on the VRS must be stored in a secure format. Formats that can be
played by the Windows Media Player are not acceptable.
6.1.2.10
Physical Installation
Each recorder module shall be rack mountable for installation into an existing
equipment cabinet.
6.1.2.11
Redundancy
1) The VRS must support an internal hot-swappable RAID disk array.
2) All primary recorders must support dual hot swap power supplies.
3) The recorder module must support a power supply that allows a failed unit to be
exchanged without compromising the recorder’s performance. The recorder must
continue to operate fully with one failed power supply module within the unit.
6.1.2.12
ANI/ALI
1) The VRS must integrate with the current ANI/ALI output provided by the 9-1-1
service provider.
2) The VRS must decipher the ANI/ALI information, normalize the information into a
static call record and bind the call record with ANI/ALI data with the appropriate
recording.
3) The VRS must provide an ANI/ALI annotation application which is adaptable to
changes in the ANI/ALI data that meets NENA standards.
4) The VRS must be able to extract the ANI/ALI information from the ANI /ALI controller
or the appropriate output on the CAD system.
5) The VRS must be configurable in a dual server configuration to record ANI/ALI data.
6.1.2.13
Redacting
The VRS must have the capability to redact information for legal proceedings.
6.1.2.14
Documentation
1) Provide three (3) complete sets of as-built drawings are required. Drawings must
also be submitted in VISIO or other agreed upon graphic format as delineated in the
contract, on three (3) individual sets of CDs.
2) Provide three (3) complete sets of operation manuals in PDF format and provide
online access to all equipment data being furnished in order to provide instructions
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for installation, testing, commissioning, and if available, to provide information,
procedures, and recommendations for maintenance of the equipment
3) Each instruction book shall provide descriptive information, installation procedures,
maintenance and troubleshooting procedures, and factory test data. The descriptive
information section will provide an overall operational outline of the equipment and
technical specifications.
4) Provide a detailed acceptance Test Plan and Installation Plan for the proposed
Voice Recording and Storage system for City’s review and approval.
5) Required IP Digital Trunked logging components should be fully integrated and
tested when Motorola performs their system’s Factory Acceptance Test, and the
results shall be included in the Factory Acceptance Test data.
6) System Documentation shall include:
a) Complete technical information and documentation to support the Voice
Recording and Storage system and support outlined in the final contract.
b) Operations instructions, including backup, recovery, and maintenance
procedures.
c) User's manuals, to include the basic system, network, and any controller
subsystems.
d) Any other documentation considered applicable to the administration and use
of the system under contract.
e) Operating system manuals.
f) Any additional documentation as may be requested by City that is applicable
to the proposed system.
7) Detailed Work Plan: Motorola must provide in their proposal a preliminary high
level work plan and project milestones in Gantt chart format showing the
proposed period of installation and final acceptance testing period.
8) Network Diagram: A detailed network diagram must be provided.
6.1.3 Centralized Archiving
1) The VRS solution must be able to archive voice recordings to centralized storage
to facilitate long-term high-speed access to recordings.
2) Provide offsite backup capability using fiber connectivity to other City facilities
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3) The centralized archive solution must support RAID, SAN and NAS.
4) The centralized archive solution must operate on servers running Microsoft
Windows operating system.
5) The centralized storage solution must support rules based archiving.
6) The transfer of voice recordings from the recorders to the centralized storage can
be bandwidth intensive. The centralized storage solution must include data
transfer options.
7) The centralized storage solution must allow an administrator to program variable
retention periods on a per channel basis.
6.1.4 Installation Test Procedure
The Installation Test Procedure should verify that the proposed Logging Solution has
been installed and configured correctly.
At a minimum, Motorola should perform the following Installation Tests
1) Logger computer physical installation checks.
2) Logger computer Operating System and Logging System software installation
checks.
3) Logging System and AIS Configuration.
4) Record, Replay, Archiving, and Develop a Baseline.
5) SNMP Traps and interface with the City’s current monitoring systems. City will
provide the needed SNMP configurations and IP networking support.
6) System Security (replay accounts, OS hardening, Database, and AD).
7) Ensure proper labeling and line drawings.
The City requires the right to review the Installation Test Plan prior to implementing the
proposed solution.
6.1.5 Logger System Acceptance
Upon successful completion of the Installation Tests, Motorola should perform their
System Acceptance Tests. The City will issue a System Acceptance Certificate after
Motorola has successfully executed a 30 days Reliability Assessment period during
which the system’s performance accuracy will be tested to obtain a high reliability
measurement to ensure that the records are confirmed to be there while
extracting/pulling at least 100 subpoenas and 100 audio files that the City on average
extracts from the system on a 30 days period for internal review.
The reliability assessment period should include a hardware and software analysis to
verify stability.
6.1.6 Voice Logger Training
Users to be trained: As per Addendum #3
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City’s Public Safety: 15
SMAT Users: 10
Software/Operating System Training: The training provided must cover all software
for the integrated work stations, the servers and storage network and all ancillary
equipment, and all other software associated with the proposed system. The course
material must be presented in depth. A quick functional overview of the system is not
acceptable. The training provided must specifically cover, but may not be limited to the
following topics:
1) Application Basics – point, mouse, click, etc.
2) Detailed explanation and instructions on adding or modifying functions
Motorola must identify and provide cost estimate(s) for any other third-party
performance tools that could assist in supporting their system’s hardware and software
User and Administrative Training: User and administrative training must be included
as part of the proposed training package.
Motorola must describe the scope, duration, and location of the proposed training in
their proposal package.
7.
Project Deployment Schedule
The approved Project Deployment Schedule should be jointly developed by the City of
Santa Maria and Motorola upon Contract Execution. Once approved, the Deployment
Schedule will become a component of the Project Contract Documentation and should
only be modified in any way or form by Motorola after securing written approval from the
City’s PM. The Project Schedule shall be subject to modifications that are jointly
approved.

8.

Unified Push-to-Talk Broadband System

The SMAT has a requirement to extend the connectivity of the radio system and dispatching
resources to the end user to a smart phone/table device beyond the expected radio system’s
radio coverage. This capability should also be made available to other selected Police, Fire,
PW, IT, Administrative personnel without restrictions.
Motorola shall provide, install, and optimize all required system’s hardware and software
applications, and provide 50 individual user-licenses for their own smart phone devices. City will
provide user’s smart phones and data connection.
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As part of their installation services, Motorola is required to train end-users how to download
and install the required software application in the user’s own smart phone devices, and
configure the required radio system talk-groups needed for the respective end-users in
accordance with their own departmental radio system talk-groups programming scheme.
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