ATTACHMENT TS
TECHNICAL SPECIFICATIONS

This Attachment TS is attached to and made a part of the STARCOM21 TCVS-
1500 Master Contract by and between Motorola, Inc. and the State of Ilinois (State
Contract No. CMCT200028). No modification, amendment or waiver of any
provision of this Attachment shall be effective unless approved in writing by each of
the Parties hereto. Capitalized terms not otherwise defined in this Attachment or
Attachment DF shall have the meanings given to such terms elsewhere in the

Contract,

1. Introduction

The following is a technical specification for a statewide, leased, trunked,
digital voice mobile radio system, hereinafter referred to as the "System,” the
"Network," the “Infrastructure,” the "STARCOM21 Network" or the
"STARCOM21 System," being made available to the State of Illinois (the
"State") by Motorola, Inc. ("Motorola") pursuant to the provisions of the
Contract, and purchased user equipment such as mobile and portable radios,
various mobile and portable radio accessories, and radio control consoles, for
the State. This is an indefinite quantity, non-exclusive Master Contract
established for the use of the Illinois State Police ("ISP") and various other
State agencies, universities, boards and commissions. The Contract does
establish certain minimum quantities or amounts for equipment and services,
however, additional quantities may be ordered on an as needed, if ordered
basis. The Contract is also established for the use of federal, county and local

governmental agencies.

1.1 Scope

The State must move to a new voice radio communications systemn to achieve
FCC refarming compliance, and overcome a problem of operating aged
mobile, portable and console radio equipment that can no longer be repaired.
The primary purpose and scope of the Contract is for the State to lease a
statewide, trunked-digital voice radio network, and purchase user radios and
control consoles, for the ISP. However, the System must have the capability
of being expanded consistent with the Public Safety Wireless Network
"PSWN") model for possible use by other federal, state, and local agencies.
Supplies and services to be supplied or delivered by Motorola under the
Contract include, but may not be limited to, the following components:

. Access to the System

. Communication Center Console Equipment
. Mobilc (Vehicular) Equipment

. Portable Radio Equipment

. Warranty and Maintenance
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Existing Operations
Illinois State Police

ISP conducts law enforcement operations consisting of patrol, investigation,
traffic enforcement, forensics, and other specialized assignments throughout
the State. These operations are performed in various modes of transportation
including vehicles, aircraft, and foot patrol. These operations currently and in
the future will have an uncommonly high amount of voice radio traffic.

In addition to internal tasks and duties, ISP provides common communication
channels to county and local law enforcement agencies. Most notable among
these are VHF frequencies known as "ISPERN" and "IREACH", and its inter-
jurisdictional radio communications known as "HF-4". The ISP is not
contemplating elimination of these frequencies; rather, the STARCOM21
System shall be required to incorporate and supplement them.

ISP and IDOT have established a Joint Operational Policy Statement (January
31, 1989) that provides for intercommunications between the two agencies. In
general, it requires the ISP Command Center and the IDOT Station 1
Communications Center, both in Springfield, to keep each other informed of
major incidents, and to exchange that information with each agency's local
District Offices. It further requires each local district of each agency fo
develop an inter-district communications network with 24-hour contact, and
establishes responsibilities for each agency to contact other agencies as

necessary.

These and other "legacy" communications systems and arrangements are
described below:

VHF Radio

All ISP Districts except District Chicago rely heavily on VHF high-band and
low-band conventional radio communications for all ISP operations. The ISP
has in place a strict communications policy that requires all on-duty troopers
keep District telecommunicators continuously and constantly informed of all
field activities and movements using voice radio communications. Through
the Contract, the State will migrate all [SP operations from this VHF radio
infrastructure to the STARCOM21 System and accompanying console,
mobile, and portable radio equipment. (The ISP's "HF-4" radio may remain
operational for a period up to 10 years to maintain critical, legacy radio

communications with federal agencies.)

EDACS Trunked Radio System (District Chicago)

The ISP has in scrvice in District Chicago a 20-channel, 10-site, 800 MHz,
trunked-simulcast voice radio system supplied by GE-Ericsson ("EDACS™").
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This System not only serves the specific communications needs of ISP, but
also is providing voice radio communications service for other entities such as
the U.S. Department of Energy's Argonne National Laboratory. Through the
Contract the State will decommission EDACS, and transfer title to Motorola
all State owned and used on EDACS, Ericsson-manufactured fixed network
equipment, Ericsson-manufactured single-band mobile and portable radios,
but any equipment, including without limitations field equipment, radios, or
consoles, in use by Argonne National Laboratory, any other non-State owned
equipment, and any EDACS cquipment that is not used exclusively on the
District Chicago, 20-channel, 10-site, 800 MHz EDACS system, will not be
decommissioned ot transferred to Motorola.

llinois State Police Emergency Radio Network ("ISPERN")

ISPERN, a dedicated VHF high-band radio channel, was established in 1965
to provide an interagency communications capability to municipal, county,
State, and Federal law-enforcement agencies, to facilitate:

« Coordination of operations

« Wide-area dissemination of criminal or traffic offense information

+ Officer safety

In 1976, the Federal Government established a nationwide common police
frequency, at 155.475 MHz (NLEEF - National Law Enforcement Emergency
Frequency), and the State changed its original frequency to comply. An
[SPERN base station is installed at each ISP district headquarters, the Cook
County Sheriffs Dept., the Lake County Sheriff's Dept., and the Chicago
Police Dept. During the Contract Term, and so long as the ISPERN system
remains in operation, Motorola shall integrate the ISPERN system with the
STARCOM21 network. If the ISPERN system migrates to a successor system
(800 MHz), Motorola shall cooperate with the State in creating talkgroups to
migrate to the successor system and integrate such successor system with the

STARCOM?21 Network.

[llinois Radio Emergency Assistance Channel ("IREACH")

IREACH is a dedicated radio channel, 155.055 MHz, used for coordination of
official public-safety activitics by State or local agencies, including police,
fire, EMS, IEMA, highway maintenance, natural resources, etc. During the
Contract Term, and so long as the IREACH system remains in operation,
Motorola shall integrate the IREACH system with the STARCOM21 network.
If the IREACH system migrates to a successor System (800 MHz}, Motorola
shall coopecrate with the State in creating talkgroups to migrate to the
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successor system and integrate such successor system with the STARCOM21
Network.

ALERTS

"ALERTS" is a mobile data terminal system, operating in the 800 MHz band.
[t offers data communications interoperability between any Users. The parties
acknowledge that ALERTS will remain in operation in parallel with the
STARCOM21 Network.

Voice Logging Recorder

The State has recently placed under contract the replacement of the voice-
logging recorder ("VLR") equipment at each ISP Control Center. The new
VLR equipment is generally based upon the "Media Store MK-2" being
manufactured by Eyertel. Further information regarding this equipment and
its procurement is available to Motorola under State contract TCVS 208195
dated June 2, 2000. Motorola shall provide an audio output that the State
intends to use as an input to its VLR equipment.

Console Furniture

The State has recently placed under contract the replacement of
telecommunicator console workstation-furniture at each ISP Control Center.
The new furniture is generally based upon the “Basik 2DP 90* Extra-wide
Body Power Flex Position" being supplied by Watson Furniture Systems.
Further information regarding this equipment and its procurement is available
to Motorola under State contract TCVS 208257 dated June 22, 2000.
Motorola shall attempt to configure its radio control consoles to fit on such

furniture.

Other I-STAR Agencies

The Illinois Statewide RF Communications Steering, or "I-STAR", committee
is established by the State as a formal body of radio system users to improve
interoperability between public safety users of all levels of government in the
State.  All the major agencies comprising the committee, those with radio
systems and those without radio systems will be included on this committee.

The following is the Mission Statement of the Commuttee:

"The mission of the I-STAR Committec is to Identify and mitigate the effccts
of the expected FCC rules change, commonly known as Part 88, to ensurc no
decline or loss of service or coverage ared from that currently provided today

by the various radio systems.
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"The plan shall: (1) assess the current as well as the future needs for radio
frequency communications for all State agencies and related industrial and
commercial entities where possible, (2) ensure the effective and efficient use
of radio frequency and other wireless technologies including the interoperable
use of such technology and (3) provide for equipment and services in concert
with FCC rules and standards and in satisfaction of the need, necessity and

convenience of the State."

The major I-STAR agencies, along with ISP, represented on this committee
include:

« Department of Transportation ("IDOT")

« Department of Natural Resources ("DNR")
« State Toll Highway Authority ("[ISTHA")

« Department of Corrections ("IDOC")

«  Secretary of State ("SOS")

« Department of Human Services

« Commerce Commission ("ICC")

« State University Campus Network

« Emergency Management Agency ("IEMA")
« Criminal Justice Information Authority ("CJIA")
« Department of Nuclear Safety ("IDNS")

The culmination of this mission statement is the STARCOM21 Network
specified hereunder. As such, although the initial build-out of the Network
shall be oriented to the specific operational, functional, and performance
needs of the ISP, the State intends that the Network will be capable of
supporting other I-STAR agency's particular and collective needs without
significant, disruptive, costly, physical or functional changes. This shall be

subject to frequency availability.

The State may amend this section to add existing operations information for
those State agencies joining the STARCOM?21 Network during the Contract

Term.

Resources

The State has access to a large number of State-owned resources (towers,
radio spectrum, microwave and fiber-optic cable transport, real property, etc.)
that may be utilized by Motorola in the System. Resource listings arc included
i1 the exhibits to this Attachment TS. Any utilization of any listed State asset
by Motorola must be specifically detailed in the detailed System design
package. The Statc reserves the right to review and reject the use by Motorola
of any State resource. Use of some State resources, available to the State by
license agreement with another party, is contingent upon acceptance of the
licensing party. The Statc will require use agreements and/or licenses on terms
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and conditions acceptable to the State prior to the utilization or use of any
State resources.

In the event of a conflict between this Paragraph 2.3 and Paragraph 3.2.7
(including any subdivisions thereof) of this Attachment TS, Paragraph 3.2.7

shall take precedence.

State-owned Tower Sites

Exhibit 1 to this Agreement TS provides a listing of State-owned tower sites
available for possible use by Motorola to support the STARCOM21
infrastructure. Additional sites owned by the State, and those listed in Exhibit
1, are available for Motorola's System design consideration. It is understood
that Motorola may request additional sites prior to completing the detailed
System design. If so, the State will cooperate with Motorola in an attempt to
locate additional sites. Any State-owned tower sites ultimately used in the
System by Motorola will be provided by the State in their current conditions,
“as-is", at no cost to Motorola. If any of these sites are not available or
unsuitable in their current condition for use, Motorola may modify the System
design to incorporate alternative State-owned or third party sites at no
additional costs to the State. Should a State-owned tower site be deemed
unsuitable or unavailable for use by Motorola, Motorola, at its discretion, shall

either:

a) Modify the site - This site in question would be surveyed and a plan of
required modifications would be prepared by Motorola and presented to
the State for review and approval, or

b) Construct a new site - Should it be determined that an existing State-
owned site cannot be modified to accommodate the needs of the State
and/or Motorola for the System, an alternative site shall be identified on
which to locate a new tower and/or antenna on site property provided by
the State. This site must meet the System coverage and design

specifications set forth herein.

In most cases, professional engineers stamps are not required for structural
analyses of towers. In all cases, the work to be performed on the site or
structure must be performed by a licensed and insured company qualified in
this discipline. If State-owned towers are determined to be unsuitable for use
in the System, Motorola shall not be entitled to any additional compensation
from the State under the Contract. Instead, Motorola shall employ the process
described hereabove. Specific Motorola requirements and State obligations
for use of State-owned tower sites are provided in Paragraph 3.2.7.1 of this

Attachment TS.

The State maintains a tower replacement plan funded through the State's
Capital Development Board bond authority. This plan schedules tower
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replacement before their useful life has expired. The State will provide
Motorola a copy of this plan for its records during the detailed design phase of
the project, and distribute copies of same as the plan is updated and re-
released. Funding for the tower replacement plan is subject to legislative
approval and as such is not guaranteed by the State. Should a given State-
owned tower employed in the STARCOM2! System by Motorola be
scheduled for replacement, Motorola shall accommodate the plan by
transferring all STARCOM21 tower (antennae, transmission lines, etc.)
equipment from the old tower to the new tower at no cost to the State.

In the event of a conflict between this Paragraph 2.3.1 and Paragraph 3.2.7
(including any subdivisions thereof) of this Attachment TS, Paragraph 3.2.7

shall take precedence.

State-owned Real Estate

The State owns a considerable amount of undeveloped, open land
("Greenfield Sites") that Motorola may find suitable for building new towers
and supporting equipment shelters for the System. The list of real estate is far
too extensive to include as an exhibit to this Attachment TS. However,
although the State will provide Greenfield Sites to Motorola at no cost, these
Sites shall be provided only as needed to accommodate the STARCOM2]
infrastructure, and in concert with the process outlined in Paragraph 2.3.1 of
this Attachment TS. The State reserves the right to review, to set specific
conditions for, and to approve or reject, all requests from Motorola to use
State-owned real estate based upon the conditions set forth in the Contract.

In the event of a conflict between this Paragraph 2.3.2 and Paragraph 3.2.7
(including any subdivisions thereof) of this Attachment TS of this
Attachment TS, Paragraph 3.2.7 shall take precedence.

RF Frequency Allocation to the State

Exhibit 2 lists all twenty-six (26) 806 MHz-band land-mobile radio
frequencies allocated to the State by the FCC. Twenty (20) of these
frequencies are currently in use. Additional 800 MHz frequencies that are
designated (but not yet licensed) to State government may also be used by
Motorola. There are eighty (80) frequencies in the 821 MHz-band designated
for the State. It may also be necessary to apply for some frequencies that are
not currently designated for State use. Only with the approval of the State
shall Motorola seek to incorporate into its design any frequencies allocated to
the State by the FCC, but actively licensed to other public governmental

bodies located within the State.

It is expected that the FCC's refarming policy of the current television
broadcast bands will permit the State to license its frequency allocation of the

746 MHz band by the year 2006.
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State-owned Transport

ISP, IDOT, ISTHA, and possibly other State agencies, currently operate
digital microwave links between radio sites scattered across the State plus a
variety of dedicated fiber optic facilities. Although these links and networks
are largely disintegrated, many of them may have bandwidth capacity capable
of supporting backhaul for the STARCOM2] infrastructure. The Parties will
work together to determine which microwave and fiber optic facilities can be
dedicated to the System and the limits that may apply to the use of such
facilities. The State cannot guarante¢ any minimum levels of availability, but
will make reasonable efforts to locate resources and discuss them with

Motorola.

REQUIREMENTS

Motorola shall provide the State radio equipment and guaranteed radio
communication services in accordance with the requirements set forth in the

Contract for the Contract Term.

(RESERVED)

RF Infrastructure

Motorola shall provide the State access to a digital, trunked mobile radio
network ("infrastructure") complying with the features, statewide coverage,
system performance, and reliability, and other requirements set forth herein.
Motorola shall design, build, own, operate, and maintain, the infrastructure,
including all fixed radio equipment and transport egquipment, with the
exception of State resources used in the project. However, Motorola shall
maintain and replace as necessary all emergency generators, UPS systems and
other State resources used by Motorola in support of the STARCOM21
Network in the manner provided in Paragraph 3.2.4.2 of this Attachment
TS. During the Contract Term, the State shall lease continuous, uninterrupted
priority access to the System according to Attachment PR. Motorola shall be
responsible for establishing and maintaining all infrastructure support
elements used such as radio towers, equipment rooms, standby power,
transport equipment, and all related support equipment, in order to maintain
compliance to the specification and guarantees throughout the Contract Term.

in order to comply with the infrastructure requirements set forth below,
Motorola shall deploy, install, and commission, an infrastructure comprised of
at least 169 tower sites or other "high" repeater sites, outfitted with new fixed
radio and (except for those resources reused under Paragraph 2.3.4 of this
Attachment TS) transport equipment. The infrastructure shall be subdivided
into three major regions, or "zones" ("Zones"). These Zones shall be roughly
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situated in the State as "North", "Central", and "South”. Each Zone shall be
aligned by Motorola along the set of ISP District boundaries located within
each Zone. Each Zone shall be sized by Motorola and subject to the written
approval of the State Project Manager, not arbitrarily according to State's
geography, but in a balanced manner according to the ISP's forecasted radio
System demand (load) from each ISP District. In other words, each Zone
shall be initially situated and configured to support approximately one-third of
the ISP's initial, aggregate, radio System demand forecasted for the Contract.

The infrastructure shall utilize the radio trunking control protocol conforming
the Association of Public safety Communications Officials ("APCO") Project
25 common air interface ("CAI")-standard. Subscriber services and user
equipment specified hereunder shall also conform to the series of standards
and objectives set forth by APCO Project 25 for functionality, interoperability,
and construction. Should Motorola encounter a conflict between those
standards and this Attachment TS during the Contract Term, this

Attachment TS shall take precedence.

It is the State's intent to be able to purchase new equipment/service as it
becomes available during the Contract Term. As technology evolves and new
equipment/service becomes available, Motorola shall provide this
equipment/service at a price consistent with the pricing and discounts
provided in Attachment PR.

The System shall initially accommodate a minimum of 6,000 Users and 56
ISP consoles, depending upon frequency availability.

The System shall accommodate frequency/user expansion within the State for
a minimum of 15,000 radio units, depending upon frequency availability.

(RESERVED)

Spectrum Deployment

Motorola shall deploy the STARCOM21 System according to the radio
frequency spectrum requirements set forth below in this Paragraph 3.2.2, and
any subdivisions thereof, of this Attachment TS. Motorola shall deploy all
frequencies in the radio bands below in a narrowband (12.5 kHz) design,
except for those channels deployed for NPSPAC Mutual Aid.

Motorola shall take responsibility for, and take the necessary steps to remedy,
any RF interference problems because of its frequency re-use strategy.
Motorola's methodology to resolve interference after System deployment shall
be to isolate the interference signal (what frequency is causing the
interference) and characterize it (who is responsible for the interference).
After those determinations are made, Motorola shall contact the appropriate
party and hold such party accountable for remedying the problem. Should the
third-party refuse to cooperate with Motorola to remedy the interference
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problem, the State will use its rights under the FCC operating license to file a
complaint necessary for the FCC to take action. Should the FCC find for the
third-party, Motorola shall be responsible for taking any steps necessary to
abrogate the interference by whatever measures it chooses, but shall take such
steps within ninety (90) days after the date of FCC finding in order to return

the System to compliant operation.

Motorola shall be entitled to use all of the Initial Spectrum frequencies
(defined below) and shall not, without authorization from the State, use in the
System other frequencies allocated by the FCC to the State that are currently
licensed for use by other State or non-State Users.

Motorola's frequency allocation plan shall include frequencies listed Exhibit 2
and other unlicensed State 821 MHz, frequencies, but the initial System build-
out will initially accommodate only that radio demand from 6,000 Users and
any other Users added to the System in connection with Final System
Acceptance. System coverage and channel loading shall determine the final
number of frequencies required. Any additional frequencies allocated to the
State, but not required shall be employed only for future expansion.

Initial Spectrum Requirements

The System design shall use of all twenty-six (26) 800 MHz frequencies
currently licensed to the ISP as listed in Exhibit 2. Twenty (20) of these
frequencies are currently in use, and shall be reused at appropriate intervals.

Extended Spectrum Requirements

There are eighty (80) frequencies in the 821 MHz band that are designated by
the NPSPAC Region 13 and 54 Regional Conformance Review Committees
(RCRC) for the State. Although these 821 MHz frequencies are currently
designated for the State, most of these frequencies are not licensed. Only
those frequencies not already licensed to other State Users and other
governmental non-State Users located within the State shall be available for
use in the System, unless otherwise authorized by the State.

Additional frequencies may be available to the State from the FCC in the (yet
to be released) 746 MHz portion of the spectrum. The System shall be able to
incorporate 746 MHz frequencies in a seamless manner for future System
expansion to meet the needs of State Public Safety agencies, when the

frequencies are made available.

Frequency Acquisition

Although the State is ultimately responsible for making application for all
FCC leenses and renewals, and for complying with FCC rules, Motorola shall
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be responsible for all engincering work and performance of all research
required to provide information needed by the State frequency coordinator to
accomplish license applications which are necessary for the System operation.
This work shall include afl adjacent channel research and coordination with all
other Initial and Additional Users. The State agrees to make application for
all Federal Communications Commissions ("FCC") licenses, waivers, and
authorizations required for installation and use of the System prior to the
scheduled installation of user equipment. Motorola shall assist in the
preparation of license applications, but Motorola shall not be sought as an
agent or representative of the State in FCC matters.

FCC licenses shall be for all specified fixed, mobile (vehicle), and portable
transceivers. Where State frequency spectrum is utilized, these licenses shall
be in the name of the State or its designee. Licenses shall reflect the sites
identified in the detailed System design package, with elevations, radiated
power limits, modulation types and coverage areas consistent with the
specified requirements and FCC regulations.

Newly-acquired licenses for frequencies currently utilized by the State
clsewhere or utilized under other operating parameters must not replace the
current licenses until after Final System Acceptance. Motorola shall provide
information in the testing plan to address satisfaction of this requirement

while allowing full testing to take place.

Motorola shall assist the State make application for all necessary waivers to
accommodate the construction schedule, System migration, testing, etc.,
including the requirements for continuity of "existing system until Final
System Acceptance. Licenses shall clearly address any associated FCC-
approved waivers. Any construction activity or equipment installation work
at a site prior to completion of the applicable frequency acquisition is strictly

at Motorola's sole risk.

The State shall not be required to accept the detailed System design until such
time that all frequency channels are identified by Motorola and approved by
the State. If the State is unable to obtain sufficient licenses to enable
Motorola to meet its obligations to the State under this Contract, Motorola
shall be entitled to terminate this Contract as provided in Attachment TC.

a} NPSPAC Region 13 and 54

Motorola and the State jointly will work directly with the respective
NPSPAC 13 and 54 frequency coordinators, including but not limited to
supplying all necessary material and labor required for the State to
successfully acquire and license the necessary channels specified by
Motorola's frequency allocation/re-use plan approved by the State.
Motorola shall develop for State approval such a frequency re-user plan
that shall conform to the signal limitations set forth by NPSPAC Regions
13 and 54, and make the most efficient use of the frequencies according to

applicable FCC rules.
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Motorola shall work with the State Frequency Coordinator to complete the
necessary FCC Form 601 (with all associated documentation as required
by NPSPAC Regions 13 and 54) for all sites which utilize public safety
frequencies in Motorola's proposed infrastructure in conjunction with the

STARCOM21 System.

The State shall provide engineering and technical support to formally
present public safety license applications pertinent to the STARCOM 21
System to the appropriate Illinois NPSPAC Region 13 and 54 Regional
Conformance Review Committees (RCRC) and, as required, any adjacent-
state RCRC. This support shall include Motorola attending briefings, and
presenting the Form 601, to each RCRC, and respond to questions raised
during and after the aforementioned briefings.

b) Mutual Aid

Two 800 MHz Mutual Aid repeaters shall be installed at the site closest to
each of the following other 800 MHz Public Safety system users:

Cook County Will County

Lake County Elgin

Aurora Peoria

Naperville McLean County
Kankakee Springfield
Moline Champaign
Decatur Effingham County

Mutual Aid repeaters currently exist at the sites closest to Lake County
and Cook County; consequently, Mutual Aid repeaters are not required for

these sites.

System Performance

Motorola shall maintain and support the System to provide service level
(Grade of Service), coverage, and System reliability, as defined in
Paragraphs 3.2.3.1,3.2.3.3 and 3.2.4, respectively of this Attachment TS.

Service Level

Motorola shall implement the STARCOM2! System to provide a consistent
level of working voice channel resources 0 State Users on the public safety
side when operating in their respective partition (if purchased). The initial
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System configuration shall include sufficient System resources such that
Motorola shall guarantee a Grade of Service equal to or better than 5% (P =
.05), site-by-site, to all State Users. "Grade of Service" shall mean the
percentage of calls in the System which cannot be completed immediately
(i.e., calls that are blocked and receive a busy indication) during the System
Busy Hour (within a twenty four (24) hour interval, the hour with the highest
average traffic load, averaged over all of the days in a calendar month).
Motorola shall guarantee this Grade of Service for the Contract Term for the
Initial Users and Additional Users, but only if the Additional Users are added

as prescribed elsewhere in the Contract.

The State will collaborate with Motorola during detailed System design to
provide fleet-map information to allow Motorola to design and implement the
STARCOM21 System such that the Initial User base will operate according to
the Grade of Service requirement. However, Motorola assumes full
responsibility for the equal to or better than 5% Grade of Service requirement
and shall guarantee this level of service in this Contract. Should Motorola
have difficulty providing this guaranteed level of service the State will
consider options presented by Motorola provided they are within this limits
allowable by the FCC and/or prevailing NPSPAC RCRC authority. The
following information is provided as an assumption of potential initial use of
the Network and offers a starting point for collaboration in achieving the

detailed System design:

« 3,000 each mobile and portable radio units (total = 6,000 subscriber units)

« Half (1,500 each) of mobile and portable radio units would be affiliated
with the System at any one time.

+ Subscriber equipment distribution, radios per talkgroup, wide area call
profile, legacy communication System patches, and other radio usage
distribution and behavior, as illustrated in the final ISP fleet-map
completed during the detailed design phase of the Contract.

«  Traffic volume increases of 1.0% per year, evenly distributed over the
State each year during the Contract Term.

After Final System Acceptance, radio traffic and queuing/busy times shall be
recorded by the System's assorted management and control platforms.
Motorola shall accumulate and reduce this data on a monthly basis to calculate
the aggregate Grade of Service experienced by all Users, on site-by-site basis.
This Grade of Service calculation, and all data reduction, shall be submitted to
the State with the monthly Access Fee invoice. Failure to meet the aggregate
Grade of Service requircment at any site during any two (2) consccutive
months, or during any three (3) non-consecutive months within a twelve (12)
consecutive-month period, shall constitute a breach and shall also result in
Motorola installing and commissioning the necessary number of additional
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working channels, to the extent permitted and license-able by the FCC and/or
NPSPAC RCRCs, at those sites where traffic blocking is occurring to bring
the service level into compliance. Motorola shall take this action at no
additional cost to the State. Should Motorola fail to meet these requirements,
the State may institute the collaborative mechanism and exercise its default
and termination rights in the manner provided in Attachments SV and TC.

The State shall have the ability to submit to Motorola any multiple day,
multiple occurrences of Grade of Service complaints from System Users on a
per-site basis. Motorola shall then investigate these reports and, if warranted,
Motorola shall take action to correct the problem. If the problem is not
resolved to the satisfaction of the State, the State may institute the
collaborative mechanism and exercise its default and termination rights in the
manner provided in Attachments SV and TC.

Expandability

The System shall accommodate frequency/user expansion within the State.
Motorola shall design and deploy the STARCOMZ21 System such that it can
be expanded to accommodate a minimum of 9,000 Additional Users {for a
minimum total of 15,000 Users, subject to frequency availability) requiring no
more than having to add more channels at any specific site location-—given
the same System radio coverage performance requirements set forth in
Paragraph 3.2.3.3 of this Attachment TS, and subject to frequency
availability. The communications needs for these Additional Users may
require additional channels only at a given single site, a collection of sites not
necessarily aligned in the same manner as an ISP District or Zone, or
additional channels at every site in the System statewide. Furthermore, the
System shall be designed and deployed such that Motorola can add more sites
to the System to extend radio coverage beyond that required under Paragraph
3.2.3.3 of this Attachment TS, to serve the communication needs of any

Additional Users.

Under no circumstances shall any expansion of the System to accommodate
radio communication needs for any Additional Users compromise or degrade
the System's initial functional and performance (service level (i.e. "Grade of
Service"), availability, and radio coverage) benchmarks for the then-existing
Users. In general, when Motorola is required to expand the System to
accommodate additional State Users by adding more working voice channels
to any site(s), Motorola may be required to configure the System's trunking
control function to allow all Users to also access those channels along with
those already established for the initial System deployment. Motorola may be
required to provide the State Users access to any additional working channels
or sites deployed to expand the System at no additionai cost to the State, but
Motorola will be entitled to give priority to other Users on the frequencies that

the other Users control.
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Motorola shall deploy the STARCOM21 System employing designs and
technologies such that up to 16,000 talkgroups and over 64,000 individual
users can be registered on the System and provided System access without
degrading System performance delivered for State Users. Each site in the
System shall be capable of being configured with up to 28 channels.

Coverage Requirements

a)

b)

c)

Mobile radio coverage (outdoor): Motorola shall design and deploy the
initial STARCOM21 System that provides guaranteed statewide mobile
radio coverage for greater than 95% of the geographic area of the State of
Ilinois, plus 3 miles beyond the State's jurisdictional border, subject to
compliance with the prevailing NPSPAC RCRC rules. The delivered
audio quality ("DAQ") for the area covered shall be 3.0 or better, as
defined in Telecommunications Industry Association ("TIA") report
TSB-88A, titled "Wireless Communications Systems,  for
Technologically-independent Modeling, Simulation, and Verification".
Mobile coverage performance shall be equivalent between talk-in (mobile-
to-System) and talk-out (System-to-mobile).

Motorola warrants that due to the digital nature of the System, no
background ‘noise’ will be heard by the listener from the mobile radio or
the radio control console delivered by Motorola under this Contract.

Motorola shall guarantee that all mobile radio coverage and audio quality
performance throughout the entire Contract Term, beginning on the date
of Final System Acceptance. This level of mobile radio coverage
guaranteed shall be greater than 95% statewide, or that mobile arca-
coverage level determined through the statewide mobile coverage
acceptance test under Paragraph 3.5.9 of this Attachment TS, whichever

1s greater.

Portable radio coverage (outdoor): Motorola shall design and deploy the
STARCOM21 System providing outdoor portable radio coverage, with a
Speaker/Microphone/Antenna (SMA) configuration, at an audio quality of
DAQ 3.0 or greater. In areas not covered by Paragraph 3.2.3.3(¢) or (d)
of this Attachment TS, such design may require the use of vehicular
repeaters, which vehicular repeaters may be purchased by the State as an

option.

Portable radio coverage (indoor): Motorola shall provide in-building

portable coverage at an audio quality of DAQ 3.0 or greater in over 95%
inside the jurisdictional boundaries, with a test confidence level as defined
by TSB88 of 99% or better, for the counties of McHenry, Lake, Kane,
Cook, DuPage, and Will; and for the cities of Rockford, Moline, East
Moline, Kankakee, Peoria, Bloomington/Normal, Champaign, Decatur,
Springficld, Carbondale, and the East St. ‘Louis metropolitan area. The in-
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building coverage System design shall be based upon a building
penetration loss of 8 dB. (This performance is also similar to that of a
portable inside a passenger vehicle.) Motorola shall provide in-building
portable radio coverage and audio quality performance throughout the
entire Contract Term, beginning on the date of Final System Acceptance.
Motorola shall guarantee portable in-building radio coverage and audio
quality performance throughout the entire Contract Term, beginning on
the date of Final System Acceptance. This level of portable in-building
radio coverage guaranteed shall be greater than 95% for each region listed
above, or that portable in-building coverage level determined through the
portable in-building coverage acceptance test under Paragraph 3.5.9 of
this Attachment TS, whichever is greater. Coverage performance below
grade (i.e., basements or tunnels) is excluded from any coverage

guarantee.

d) Extended Portable radio coverage ( indoor): If the State elects and pays the
prices listed on Attachment PR for Dixon coverage and Charleston
coverage, Motorola shall provide additional in-building portable coverage
at an audio quality of DAQ 3.0 or greater in over 95% inside the
jurisdictional boundaries, with a test confidence level as defined by
TSB&8 of 99% or better, for the cities of Dixon and Charleston. The in-
building coverage System design shall be based upon a building
penetration loss of 8 dB. (This performance is also similar to that of a
portable inside a passenger vehicle.) In-building portable radio coverage
and audio quality performance shall be guaranteed by Motorola
throughout the entire Contract Term, beginning on the date of Final
System Acceptance. Portable in-building radio coverage and audio quality
performance shall be guaranteed by Motorola throughout the entire
Contract Term, beginning on the date of Final System Acceptance. This
level of portable in-building radio coverage guaranteed shall be greater
than 95% for each city for which the State's options is exercised, or that
portable in-building coverage level determined through the portable in-
building coverage acceptance test under Paragraph 3.5.9 of this
Attachment TS, whichever is greater. Coverage performance below
grade (i.e. basements or tunnels) is excluded from any coverage guarantee.

e) General Requirements: The System's initial radio coverage shall be
configured by Motorola emphasizing the communications’ operating
environment for the ISP. Coverage shall meet or exceed the following

requirements:

e Voice quality of the mobile and portable radios shall be
indistinguishable regardless of which basc station is used.

e Deliver the specified audio quality for both mobile and portable units
while moving at speeds from 0 to 209 km/hr (0 to 130 mi/hr).
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e No equipment, subsystem, system or site failure shall cause mobile
coverage available to the User to fall below DAQ 3.0 for over 90% of

the geographic area of the State.

« Talk-in and talk-out coverage performance for both mobile outdoor,
and portable in-door, communications shall be generally balanced.

System Reliability

Motorola shall provide the STARCOM2] System designed and implemented
for a highly reliable radio system. Motorola shall guarantee a system capable
of reliability and availability performance such that failure of any key
eclement, subsystem, or site shall not result in non-compliant degradation of
the radio communications coverage in any area as defined under Paragraph
3.2.3 and all subparagraphs of this Attachment TS, nor a reduction in the
operating features available to the radio users or communications center
telecommunicators. Power interruptions are the responsibility of Motorola.
Downtime incurred on all links supplied and/or managed by Motorola shall be
the responsibility of Motorola and shall be added to the system totals to
determine reliability compliance. Motorola shall not be accountable for
downtime attributed to console failures beyond the two year extended
warranty period unless the State elects to exercise the console maintenance
option described in Attachment PR. System access for a console position via
a radio control station supplied by Motorola (and installed by Motorola if
elected by the State) herein does not constitute the system being "available”.

Normal exclusions for Force Majeure shall apply, with the exception of
lightning damage as specified in Paragraph 3.2.4.1, "Zone Reliability.”
Motorola shall provide continuous best effort to restore any system
components affected by a Force Majeure event.

(RESERVED)

Zone Reliability

Motorola shall design and implement the zone controller and master
communications switch at each zone's master site (MSO) to deliver zone
availability performance equal to or better than 99.999%. Motorola shall
guarantee that no MSO outage (except outages caused by lightning) will
exceed 10 minutes. If a MSO fails due to a lightning strike, Motorola shall
guarantee restoration within the Severity 1 timeframe as outlined in
Paragraph 3.7.1 of Attachment TS.

Motorola shall prepare and submit to the State, each year after Final System
Acceptance, the accumulated availability performance and percentage,
unavailability (in hours), and total quantity of outages attributable to each

Zone.
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Upon failure of Motorola to meet the zone availability requirements of the
Contract and the repair times specified under Paragraph 3.7.1, the State may,
at its option, invoke its remedies as provided in Section 9 of Attachment SV.
Any suspension of any Monthly Access Fee payments to Motorola by State
shall not relieve Motorola from providing all Users registered on the System
ongoing, specification-compliant access to the System, including all State

USErs.

Site Reliability

Motorola shall guarantee that site unplanned downtime in each Zone shall not
exceed an average of thirteen (13) minutes per site per month during the first
year of network operation following Final System Acceptance. Twelve
months after Final System Acceptance, Motorola shall provide the State a
report that summarizes the Network's first year availability performance.
Upon review of the availability performance of the Network, the State and
Motorola will agree to a revised reliability guarantee. In any case, the
maximum acceptable average downtime for years two through ten will be 9
minutes per site per month (3.69 nines).

Motorola shall further guarantee that no individual site will be down more
than three times or a cumulative total of thirty (30) minutes during any one

month.

Motorola shall prepare and submit to the State each month after Final System
Acceptance, the accumulated site down time, per zone, in minutes and as a
percentage of total system up time. This report will also indicate the total
number of outages attributable to each site.

Failure to meet the site reliability requirements of this Contract may constitute
a breach of contract and trigger the contact termination process.

Any penalties assessed against Motorola shall not relieve Motorola from
providing all Users registered on the system ongoing, specification-compliant
access to the system, including all State users.

Power

Motorola shall equip all master, repeater, and simulcast, sites within the
system with prime-rated standby generator backup service with a minimum of
5 days of on-site fuel storage. Master sites and ISP Control Centers shall be
equipped with critical-grade, on-line, uninterruptible power supply ("UPS")
systems adequately sized to provide adequate conditioned and reliable
clectrical power to operate the radio system and all associated components
supplied and installed by Motorola until the emergency generator activates.
The UPS shall be configured to be recharged by the emcrgency generator
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when the emergency generator is in operation. Remote sites shall be equipped
with a UPS or battery backup of sufficient capacity to keep the radio system
operational during a power failure, until the standby generator takes the load.
Should Motorola elect, at its own option, to employ an existing, State-owned
generator set present at any State-owned facilities, Motorola shall be
responsible for examining, and making any modifications, changes or
additions necessary at no additional cost to the State, to support the additional
electrical power demand from the System while still supporting any pre-
existing equipment at each specific site, to meet the requirements set forth
herein. Any changes to any State-owned power systems shall be provided to
and approved in writing by the State Project Manager prior to commencement

of work.

Motorola shall supply and maintain UPS systems at each master site (MSO) or
ISP Control Center and shall supply with battery capacity at the rated load
equal to the Severity 1 response time as specified in this specification, plus

one hour.

Any equipment supplied by Motorola, including but not limited to microwave
and multiplex or equipment operated from DC power shall be supplied and
maintained with a float charged battery plant with a minimum capacity of 8

hours.

Motorola shall start all standby generators selected by Motorola for inclusion
as part of the system on a monthly basis to verify correct operation. Motorola
shall perform preventative maintenance on all UPS systems selected by
Motorola for inclusion as part of the system. All UPS systems and standby
generators selected by Motorola for inclusion as part of the system shall be
subject to preventative maintenance on an annual basis for the Contract Term,
including any extensions thereto. Motorola shall complete the selection of
State-owned generators for inclusion in the System during the detailed System

design phase of the Contract.

3.243 Fault Tolerance/Self-healing
When equipment, subsystems, systems or sites fail, the remaining
infrastructure shall automatically reconfigure itself to provide the best
possible operating alternative. After repairs are completed, the System shall
automatically restore itself to its normal operating  configuration.
Documentation of maintenance and repair for all sites shall be submitted to
ISP semi-annually for review and approval.
Motorola shall provide a System that will provide, to the maximum extent
possible, centralized remotely controlled system reconfiguration from each
System management platform's location associated with its corresponding
sccurity partition.
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The System shall be designed and implemented by Motorola as a "mission-
critical" public safety system. Therefore, every link connecting all repeater
sites, master sites, Zone control points, etc., and dispatch facilities, within and
outside the network shall be considered ‘critical links'. Motorola shall design
and implement these links for exclusive within the STARCOM21 radio
system. Each link shall be sized to handle all calls that might be routed
throughout the system during peak usage. Motorola's system shall employ
technologies that take advantage of a full "IP" network between all repeater

sites and simulcast cells.

The interconnect/transport configuration between each Zone control point
shall be diverse, such that the loss of any zone controller does not interrupt the
voice and data paths between the other zone controllers.

Every working voice channel at a repeater or simulcast site shall be capable of
functioning as a trunking control channel. All critical transport links
necessary to fulfill the system availability criteria established under
Paragraph 3.2.4.1 of Attachment TS shali be redundant, or offer path
diversity for all voice radio traffic and control overhead. Engagement of all
system redundancies and diversities shall be automatic upon fault/failure
sense, or engaged remotely via user action through the centralized System
management and/or supervisory platforms installed for the State by Motorola.

Motorola shall provide the system configuration for automatic backup of the
current User Configuration Database such that corruption is impossible.

Full-Featured Back-up

The infrastructure shall be designed such that no single point of failure causes
total loss of RF connectivity.

Each site shall have up to at least 2 channels that can operate as the System's
trunking control channel. If one trunking control channel resource fails,
another channel resource shall automatically take over for the functionality,
allowing the System to continue to operate. Each site shall have multiple
working voice channels (i.e. physical base station resources other than those
supporting the trunking control channel) such that if one fails, the others shall
provide redundancy. Each site/simulcast subsystem shall have multiple site
controllers that shall provide backup so that a failure will be unnoticed by the
Users. If State elects and pays the price listed listed in Attachment PR, the
State implement a Transportable Communications Vehicle (TCS). This TCV
shall provide communications as a standalone site (replacing a failed site) or
as a site connected to the statewide network.

[ a master site (containing a trunking controller) in the System fails or

communications between the master site and another repeater/simulcast site in
the System is lost, that repeater/simulcast site shall opcrate in 'site trunking'
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mode. When site trunking occurs, the repeater/simulcast site shall operate as
an independent site while retaining all trunking functionality specified herein.
Site trunking shall allow subscribe _to-subscriber communications (within the
coverage area of that site) as well as subscriber-to-telecommunicator/call-
taker communications to continue (via control stations directly connected to
each radio control console supplied by Motorola as specified herein).

Motorola shall implement a scheme whereby one ISP Control Center is the
backup for a failed one or one where ISP operational circumstances require
one Control Center to process another Control Center's calls. The steps
necessary to establish this fallback mode shail be easy and quick to achieve
such that telecommunicators on the night shift could easily accomplish this

task in less than five minutes.

Disaster Recovery/Operations

Motorola shall develop and submit to the State for review prior to Final
System Acceptance, a “Disaster Recovery and System Restoration Plan" for
the State of Illinois STARCOM21 System. The Disaster Recovery and
System Restoration Plan shall be responsive to a major failure to the System
infrastructure, whether supplied by Motorola, or not, generally caused by
Force Majeure ecvents, such as, earthquakes, tornadoes, fire, floods, etc.
Disaster Recovery shall not apply to long duration commercial power outages,
road closures due to heavy snow, high winds, or other phenomena, that a well-
designed and maintained Public Safety System should endure.

Motorola shall make prior arrangements with tower suppliers, antenna and
transmission line suppliers, generator and UPS repair outfits, Telco Tl
suppliers, snow removal firms, and any other support organization needed by
Motorola, to respond to, repair, and restore System functionality, during Force
Majeure events. For example, Motorola shall establish that repair/spare parts
can be acquired, and field maintenance labor can be deployed on a 24/7/365-

basis.

Motorola sha!l commence Disaster Recovery within 2 hours of request by the
State's authorized representative. System Restoration shall be in accordance
with instructions supplied by the State to Motorola, and shall emphasize
restoration of the public safety/ISP-side of the System partition foremost af

implemented in the system).

Motorola shall establish and maintain a property casualty insurance policy
from a third-party underwriter throughout the Contract Term covering any
Force Majeure events on the System that cause the State to engage Disaster
Recovery and System Restoration. The policy shall cover the full replacement
value of the infrastructure established at Final System Acceptance. Any
Motorola costs associated with such cvents shall be claimed against this

policy.
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Motorola shall be responsible to keep the Disaster Recovery and System
Restoration plan current. A written copy of the plan shall be provided by
Motorola to the State every six months after Final System Acceptance, listing
all contact information for the State (company name, names of contacts and

telephone numbers, etc.)

System Management and Control

Motorola shall supervise, managc, control, maintain, and overseg, the
System's performance, functionality, and availability. However, the State also
requires that Motorola provide it with concurrent capabilities in order to
oversee the State's use of the System. Thus, the State will locate and outfit a
new, primary Network Operations Center ("NOC") in Springfield, Illinois, to
centralize all "user-side” System monitoring, management, control, and
administration of the STARCOM21 System. Subject to change, the State will
also locate remote (“satellite”) NOC's in locations in Northern and Southern
[llinois strategically placed to support those general communications regions.
Motorola shall provide the following System management and supervisory
control capabilities, equipment, and services, for use by the State at the

respective locations identified.

Partition

The System shall operate in a partitioned manner, with Motorola establishing
talkgroups, priority levels, activation/deactivation of programmable features,
assembly of reports, €tc. according to assignments established by the State, as

specified below:

The basic System may serve ISP and other State agencies/entities through the
use of shared physical infrastructure, but the State shall retain control over the
programmable Systems functions of its fleet and shall retain non-preemptable
control over its protected frequency set.

a) "Security Partitioning” shall permit the State to configure, control, and
monitor how hierarchal priorities are assigned to different user talkgroups.
Within the System, every configurable item, such ‘as radios and
talkgroups, shall be assigned to a "Security Group". The configuration
items shall be capable of being assigned to different Security Groups in
order to give control over these items to different System management
platform distributed throughout the user-side of the System. In this
arrangement, Users shall only access information on subscriber and
infrastructure objects that are in Security Groups to in the System to which
they have becn assigned. The State's Users may only access information
on subscriber and infrastructure objects than are in Security Groups 0
which they have been granted access by a "Super Manager".
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Motorola shall design the System to allow the State to utilize Ruthless
Preemption. In Ruthless Preemption, the System shall analyze all current
conversations and remove the lowest priority talkgroup from the System.
The emergency User's talkgroup shall then be given that channel for the
duration of the conversation. Because of the 'ruthlessness' of this type of
operation, it is reserved for emergency calls only. Ruthless preemption
shall be implemented for law enforcement use only, unless otherwise

permitted by the State.

b) “Channel Partitioning™: If the State elects and pays the option price
Motorola shall within the lead time shown on Attachment PR, provide
channel partitioning, which shall allow the State to segregate groups of RF
channel/frequency resources located in each cell (i.e. single repeater site or
simulcast region), and then direct radio traffic to one or more of these
groups of channels, based on trunked talkgroup assignment. This
function, also referred to as “talkgroup steering”, shall allow different
Users types (e.g. ISP vs. other I-STAR users) to share the System's
fundamental transport, trunking control channel, and other assorted
nsubscriber services" capabilities specified herein, while assigning and
managing the RF resources (i.e., working voice channels) specifically
allocated and assigned to each User type. Channels at a given site shall be
capable of being configured to be part of a partition group, or User group.
The number of possible User groups as defined herein shall be 32. The
approach shall allow different State agencies to be steered to a distinct set

of working RF channels/frequencies.

Emergency calls initiated by a particular User initially shall remain with
the channel partition assigned to that User's type or talkgroup. However,
should the User's emergency radio call be unable to acquire a free working
channel within its User Group, and the System in operating in "top-of-
queue" mode, the System shall transmission-trunk calls on all channels
that the emergency request could use. If the System is operating in
*ruthless preemption” mode, the emergency request shall only be allowed
to preempt calls from its own User Group. If all channels associated with
a User group are filled, the emergency radio call on that User group shall
be allowed to access any working channel outside the working group.

Channe! partitioning shall support all trunked voice services: tatkgroup,
announcement group, System-wide, and private (individual) call. For
most services, with the exception of private call and announcement group
call, channel partitioning shall only affect the accessibility of channels,
and shall not force changes to the System's functionality or performance

otherwise supporting voice radio traffic.

Use and control over this functionality shall be provided to the State from onc
of the System management and control platforms specified hereunder.
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Remote Diagnostics (System Supervision)

Motorola shall provide an enterprise-oriented System supervisory platform
that provides a complete view of the status of the entire System. The platform
shall support auto-discovery of radio infrastructure and internetworking (e.g
microwave, SONET, and Tl-leased landline) equipment, support fault
reporting from proxy and third party approved internetworking equipment,
and third party Simple Network Management Protocol (SNMP) based agents.
The System supervisory platform shall be configured by Motorola to monitor
all internetworking equipment, including channel banks and cards, for all such
equipment supplied by Motorola. Motorola shall integrate with the System
supervisory platform a host gateway fora site alarm monitoring platform
designed to supervise various discrete alarms, such as low UPS battery,

equipment room door open, tower light out, etc.

a) System Supervision: The System supervisory platform shall be installed
for the State with the following functionality and features:

e A centralized view of the System state and fault conditions of the
entire STARCOM21 Network.

e An intuitive graphical user interface (GUI) with multiple subsystem
topology maps.

o Configuration, fault and performance management of the routers,
Ethernet switches, hubs, etc. used in the STARCOM21 System, where

possible.

e Forward both System supervision and site alarm events automatically
to other, "enterprise-level” network management nodes, located
remotely from the State's NOC, and directed in a pre-programmed
manner to Motorola and State personnel via alphanumeric paging.
The State will be responsible for providing the paging system and
associated alphanumeric pagers.

b) Site_Alarm Platform: Motorola shall install the site alarm platform,
accessed through a gateway on the System supervisory platform, for the
State with the following functionality and features:

e Proxy agent to the System supervisory platform by forwarding
information from site environmental devices, and well as other
Motorola-approved  third parties, from remote tower and
internctworking sites in the STARCOM21 System.

e Remote terminal units (RTUSs), installed at each remote tower site and
intemectworking site, conneccted to the Network radio equipment,
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transport infrastructure equipment, and site environmental (e.g.
HVAC) equipment, etc. to gather and relay ultimately to the site
supervisory platform event, alarm, and status information where such
alarms shall be displayed for the State. Each RTU shall be provided
with digital, analog, and discrete inputs, and relay outputs for control

of external devices.

The System management platform shall allow the State up to two login
sessions statewide through a System manager client. Additionally, System
management user sessions shall be accessible through a web browser session
provided by Motorola from any user terminal properly connected and
configured in the System. Up to 30 simultaneous web sessions shall be
allowed for each of three (3) Network "Zones". Each Zone shall have a
System management platform server assigned to monitor alarms. The server
at the primary NOC shall be designated as the "System-wide" or masterserver.

System events generated by the RTU shall be presented to the State users on
the System supervisory GUI, and on System performance and event reports
produced and printed by the State and Motorola, using plain English context,
text, and meaning up to 50 characters long, not as alphanumeric event
"codes”. Motorola shall provide to the State for review during the final
System design phase of the Contract, the general format and syntax Motorola
shall configure and program into the System management and/or site alarm
platforms the plain-English names of each alarm.

Motorola shall provide each System supervisory client hosted on an Inte[™-
based computer workstation, with enterprise-grade operating System, and 20"
minimum LCD display. Each workstation shall contain at a minimum, an
Intel or AMD processor 128 MB DRAM, 20 GB HDD, and 16 MB video
card. Fach client shall be supplied with a keyboard, pointing device (mouse

or trackball), and integrated audio speakers.

System/Network Security

All System management platforms deployed for the State herein shall have
multiple levels of logon-oriented security (i.e.. authenticated user name and
passwords). Any databases used by the System to maintain field radio,
console, and System management platform access shall also be partitioned to
allow limited access to selected records. Any dial-up connections to the
System from remote terminals must use user name and password
authentication to establish the connection. Dial-up capability shall be
supported using Dynamic Host Control Protocol (DHCP) to allow Users to
access System management platforms from different terminal locations.

Motorola shall provide the State the ability to de-activate a specific mobile
and portable radios supplicd to the State by Motorola affiliated on the System.
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This capability shall be included with the Radio Control Manager module
specified herein.

Management Information System (MIS) Reporting

Motorola shall provide the System management platform specified herein
with a module that provides the State the capability of querying, producing,
and printing, historical records and itemized reports on System performance
and alarms according a variety of search and reporting criteria.

As a minimum, the module shall allow queries user group, talk group, radio
ID, radio "alias", partition, ISP District, State agency, date, or any other
individual or grouping of data recorded by the System supervisory and System
management platforms. The user interface shall be "Windows"® (NT) based.
The record System shall be hosted on a Windows™-compatible, enterprise-
level relational database management System (RDBMS), such as SQL
Server™ or Oracle™ RDBMS, or the latest software used by Motorola at the

time a final System acceptance.

Automated data collection, automatic report generation, scheduling, and
routing, and reports as specified herein, shall be provided by the module.

Motorola shall deliver and install for the State the capability to produce ad-
hoc reports utilizing commercial, enterprise-level database management (e.g.
Access™, Approach™, etc.) and reporting (Crystal INFO™, Infomaker™,
BRIO™, etc.) software packages. Motorola shall supply one (1) databasc
report generation software package with each System management platform

installed.

Motorola shall include with this reporting module a minimum of (7); and with
the System supervisory platform, one (1), pre-formatted report templates:

e Zone Activity Report — radio traffic information and statistics by Zone.
Includes normal, emergency, and queuing/busy activity.

e Site Activity Report — radio traffic information and statistics by site.
Includes normal, emergency, and queuing/busy activity.

e Shared Services Report — statistics of shared resources such as between
interconnect and non-interconnect radio traffic. Includes normal,
emergency, and queuing/busy activity. Lists the number of fixed radio
repeaters running at 100% usage load, represented in Erlangs.

e Site Channel Activity Report - radio traffic information and statistics of
cach channel in a given Zone. Includes normal, emergency, and

queuing/busy activity.
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e Group Activity Report — complete history on all talkgroups that
participated on the System.  Includes normal, emergency, and

queuing/busy activity.

e Individual Radio Summary Report — information on all radio activity for
up to 300 pre-determined mobile and portable radios. Information on each
radio includes the number of radio calls, duration of each call, kind of call,
queuing/busy activity and duration, printed by radio ID or alias.

e Transaction Summary Report — detailed and summary information on the
number of emergency alarms, call alerts, status messaging, and radio
reconfiguration actions occurring on the System's trunking control

channel.

e System Supervisory Reports — tabular presentation of System alarms as
received by the System supervisory and site alarm platforms.

e A customized report to log System availability on a per Zone basis,
showing all events including the duration of each event, and the

accumulated total time over one year for all failures.

If not presented in the above template report formats, Motorola shall provide
the State with the capability to construct, schedule, and generate and printon a
one-time and recurring bases, additional report queries and templates for the

following reports:

e Number of PTTs; by agency/by radio Unit, by
talkgroup/channels/frequencies

o All PTTs from a single radio Unit to any/all
talkgroups/channels/frequencies

e PTTs originating from console positions by
talkgroup/channel/frequency/agency

o All talkgroups/channels/frequencies used per Unit, by amount of air tune;
in hours, minutes and seconds by hour of day and day of week

e All alarm conditions, their durations and notifications by site, Unit, and
classification

e All queues and queue delays by agency, talkgroup, Unit, day of the week,
and time of day.
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Centralized System Management

Motorola shall be solely responsible for System management. In the event of
an emergency or with Motorola's prior permission, the State may temporarily
share the ability to act in the capacity of a System manager.

Motorola shall install for the State the System management platform that
provides the ability to add and revise talk groups at any time. During the
Contract Term, these abilities shall be limited to browse-only functionality.

The System management platform shall have the ability to allocate channels at
some previously specified sites that use frequencies of adjacent or very near
sites. These additional channels shall not be usable if they are currently in use
at these other sites. This capability is called Dynamic Frequency Blocking,
and it shall allow the State to implement additional channels at sites and not
use them unless required. This can be configured in the System management

platform by Motorola for the State.

Motorola shall install and make operational for the State one (1) System
management client per System Zone, located at each State master site, for a
total of three (3) clients System-wide. Motorola shall provide each System
management client hosted on an Intel™-based computer workstation, with
enterprise-grade operating System, and 20" minimum LCD display. Each
workstation shall contain an Intel or AMD processor a hard disk drive with
capacity at least 20 GB, and with at least 128 MB DRAM.

The System management terminal shall provide the State the various services
described by the various platform modules below:

a) Configuration Management: The System management terminal shall allow
the operator of the terminal to specify the operational parameters of
logical and physical devices (sites, talkgroups, fixed Network repeaters,
site controllers, radio profiles, and radio user profiles) used within the
System. The configuration management module's services are further
categorized into subscriber management and infrastructure management.
Centralized functions and features provided to the State through subscriber
(user configuration) management services in this module include:

e Configure mobile and portable radios, talkgroups, "critical” radio sites,
adjacent control channels, inter-Zone channel assignments, security
information, group and radio Unit ID "home-Zone" assignments, and
selected System-level parameters. Changes to these parameters from a
single, central System management location shall automatically
propagate throughout the System and distributed to the specific
System elements and user items affected.

(8]
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e These parameters shall be replicated in a distributed manner within the
Systems, such that if the database containing these user configuration
parameters somehow become corrupted or the hardware that hosts
these parameters fails, the System shall continue to operate properly
using the parameters set by the State and/or Motorola. Once Motorola
remedies the failure to the user configuration database, the capabilities
within the System shall allow the database to be reconstructed using
the System's distributed parameter settings.

Infrastructure management shall be accomplished through a "Zone
manager”, such that changes made by the operator of the System
management terminal shall affect one of the three Zones within the
System. During the Contract Term, the State's abilities shall be limited to

browse-only functionality.

Utilities within the configuration management module shall install
talkgroup and individual radio Unit alias information into all console

positions operating on the System.

b) Fault Management: The System management terminal shall allow the
operator of the terminal to monitor the status and status history of critical
infrastructure elements, subsystems, and components by displaying fault
information and, where applicable, perform fault diagnostics, for a given
Zone, on a Zone-by-Zone basis. Specific capabilities resident in this

module includes:

e Viewing current alerts and alarms in the Zone. The alarms/alerts shall
be further categorized into five (5) levels, based on criticality: Critical,
Major, Minor, Warning, and Clear or "Normal". All alerts and alarms
will be data/time stamped. A short description shall accompany each
alarm/alert. Up to 5000 of the most current alarms/alerts shall be

capable of being viewed.

o Monitoring and displaying the overall "health” of any one Zone, or the
entire System, by providing the State and/or Motorola alarm/alert, and
technician message, histories for various infrastructure elements.

o Displaying brief text messages, in additions to alerts/alarms, which
convey explanatory information on radio traffic processing problems
arising within a given Zone, to help expedite fault location,
identification, and dispatch.

¢ Providing remote diagnostics that allows the State and/or Motorola in
the System to disable a failing device, enable devices that have been
replaced or repaired, and set opcrating parameters for devices. During
the Contract Term, the State's abilities shall be limited to browse-only

functionality.

I~
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o Facilitating an input method for the State and/or Motorola to add free-
form textual notes for specific alerts and alarms. During the Contract
Term, the State's abilities shall be limited to browse-only functionality.

e Linking to a Zone-level System supervisory platform specified herein
for coordination of alarm and alert status.

c) Performance Management: The System management terminal shall allow
the operator of the terminal to monitor, control, and optimize, System
resources (channels), including real-time management of channels within
a given Zone through three principal User displays:

e A screen that presents channel/site status, radio user and talkgroup
activity, and radio traffic by type of radio call, according to a variety
of user-configurable settings.

e A screen that presents channel utilization, queuing/busy count, average
sites per radio call, radio traffic activity within a Zone. The screen
will also provide additional graph display templates capable of
presenting other, user-configurable radio traffic information.

« A screen that displays in real time the current "affiliation” and number
of radios and talkgroups to a given site within a given Zone.

d) Accounting Management: The System management terminal shall allow
the operator of the terminal to report radio Users' demand on radio System
air-time/resources. This information shall be reduced to one of the MIS

reports specified herein.

e) Security Management: The System management terminal shall provide the
operator of the terminal a facility to provide access to, and maintain
privacy of, information contained within the System. Hierarchal access
privileges shall be established according to State and/or contractor-
configurable user logon credentials. Within the System, every user-
configurable item such as user radios and talkgroups shall be assigned to a
“Security Group". The arrangement of Security Groups shall organize
such logical or physical elements of the System such that access to such
will be determined according to a user's System management-platform
logon credentials. Credentials shall establish not only the breadth and
depth of information a user may access, but also whether such information

may be altered by that user.

f) Radio Control Management: The System management terminal shall allow
the State and/or Motorola to access various dispatch (telecommunicator)
commands, such as dynamic regrouping, selective radio inhibit. The radio
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control management ("RCM") module shail be delivered and installed
with the following functionality and features:

e A Windows™ oriented GUI.

s An on-line "help" facility to aid in user reference and training.

e Usable across multiple Zones.
« Ability to use the RCM module from a radio control console.

e Monitoring of in-bound radio traffic, such as emergency alarms, radio
checks (central validation of the affiliation of a radio to a specific site
in the System), and in-bound, non-verbal status messages, from
specific mobile and portable radios.

« Control of out-bound radio traffic, such as ad-hoc and pre-arranged
dynamic regrouping (temporary assignment of and access by one or
more radios into a talkgroup not otherwise programmed into each
radio), cancellation of dynamically regrouped arrangements, selective
radio inhibit and cancellation (disabling a specific radio affiliated with
a site from functioning on the System, and reactivating a disabled
radio, both "over-the-air"), and controlling a radio's access to specific
functions by locking/unlocking the ability of the User to access such
through the radio's selector switch/knob.

System Subscriber Services

Motorola shall provide the State a STARCOM21 System that provides all
Users a complete range of operational capabilities established by APCO

Project 25, and as described below:

General Trunked Radio System Requirements

Motorola shall provide the State a STARCOM21 System that provides the
following range of functionality to console, and mobile and portable radio,
Users. All functionality shall be available Statewide, unless stated otherwise

hereunder:

a) User Organization: Motorola shall establish for the initial System
deployment multiple user talkgroups for the ISP according to the initial
user fleet-map determined during the detailed design phase of the
Contract. The System shall be deployed with the capacity to support a
minimum of 16,000 unique talkgroups across a minimum of 64,000 radio
Units and consotes. There shall be no limit to the number of radio units
assignable to each talkgroup, and any talkgroup shall be able to be
programmed in any radio, up to the capacity limit of the mobile and
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portable radio delivered under the Contract. The System shall be
configured to provide radio communications, with all functionality
specified herein unless otherwise so stated, between any two or more field
radio and console Users in the System statewide, throughout the coverage

reach/range of the System.

Motorola shall continue throughout the Contract Term, to configure the
System to accept additional talkgroups as Additional Users join the

System.

b) Audible Status Tones: Should all working voice channels at a particular
site be in use when a User radio attempts to access the System, the System
shall cause the radio to produce a "System busy" tone, similar to a
telephone-busy tone. The tone shall indicate to the User that a request for
access to a working voice channel has been recognized and queued
(according to the priority level established for the talkgroup/User pre-
programmed) until a working channel is available.

¢) Call-Back: When a radio in the System's queue is granted access by the
System to a working voice channel, a series of three short tones shall
indicate that a channel has been assigned. The System shall provide the
User’s radio about two (2) seconds to start using the working voice
channel before the radio returns to the System's control channel.

d) Out-of-Range/Talk-Prohibit: 1f a radio attempts to access the System via a
trunked talkgroup when not on the System's control channel (i.e. out of
coverage range of the System), the radio shall generate a low-pitched tone
until the radio's PTT switch is released. (This same tone shall also be
generated from the radio when the User depresses the PTT while the radio
is in an un-programmed mode.)

e) Busy System Handling: The System shall continue to process a request for
access from a radio or console User that has been placed into a "busy
queue" due to prevailing radio traffic demand, until access to that radio or
console is finally granted. The System shall provide the ability for the
State to assign hierarchal priority levels for different talkgroups and Users,
such that the System will automatically grant access to one Or more
working voice channels based on priority level. Level 1 shall be reserved
for emergency radio traffic. Levels 2 through 10 (default level), in
descending order of priority shall be assignable by the State to different
talkgroups and Users on the System. These priority levels shall be
assignable and valid System-wide.

f) Emergency Alarm/Call: The System shall handle all emergency alerts
from all radios on the System with the highest possible priority. A data
message shall be transmitted on the System's contro! channel and directed
to all console client positions operating on the same talkgroup through
which the emergency call was initiated.  The State shall have the
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capability to configure the System to grant immediate System access to a
radio in emergency mode using a “ruthless preemption" feature. Using the
feature shall remove the lowest priority-User from their working voice
channel and allocate that channel to the emergency call.

push-to-Talk ID: The System shall use the user radio's unique
alphanumeric identification (ID) number pre-programmed into each Unit
to uniquely identify it. The System shall correlate the Unit ID number to
other information about that Unit (e.g., name or "alias" of the radio Unit,
User’s organization or agency, System access rights, etc.) pre-
programmed into the Systern's master database of registered Users. The
System shall transmit the Unit [D number to, for display on, other Users
scanning or participating on the same talkgroup, and shall present the Unit
ID and other Unit information in the System’s master user database on the
console client pre-configured for that User's operating environment.

£)

h) Call-Alert: The System shall allow radio and console Users to "page” an
unattended radio (i.e. on the System's control channel, but the User 1s not
nearby to answer the radio call). The page shall be recognizable on the
unattended radio by both visual and audible indications. When activated,
the unattended radio shall continue to produce a series of tones until its
user responds or resets the radio. Pressing any button on the target radio
shall turn off the “Call Alert" indicators. The System shall aliow the radio
to be programmed to use this feature in several different ways, such as
allowing a radio to only initiate, or only receive, a call-alert, or be able to
perform both, for both any Units on the System as well as only to a more
limited, pre-programmed, list of Units. (Initiating ad-hoc call-alert pages
from a radio unit shall require the unit to have a keypad, or DTMF-style
palmset microphone, through which to enter the target radio's [D number.)

i) Private Conversation: The System shall allow pre-authorized (pre-
programmed) radio Users to have private radio conversations with other
radio and console Users on the System that, other radios and consoles in
the same talkgroup cannot hear, and the voice logging recorder shall not
record. Once the System establishes a private radio call, the two Users
shall not hear any other normal radio traffic that occurs on that talkgroup.
The System shall allow that talkgroup, however, to remain available for
any others authorized Users to use it. The System shall allow the radio to
be programmed to use this feature is several different ways, such as
allowing a radio to only initiate, or only receive, a private call, or be able
to perform both, for both any Units on the System as well as only to a
more limited, pre-programmed, list of Units. (Initiating ad-hoc private
radio conversations from a radio unit shall require the unit to have a
keypad, or DTMF-style palmsct microphone, through which to enter the

target radio's 1D number.)
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j) System Scan: The System shall allow Users to scan all trunked talkgroups,
and conventional (on and off-System) channels pre-programmed into the
radio across all frequency bands available in the radio Unit, without
changing the radio's mode (i.e. conventional, trunked, etc.) Three types of

scan shall be provided:

« Conventional Scan — the radio shall scan for conventional channels,
both on and off the System, within its total receiver frequency range,
for radio activity. When activity is located, the radio shall temporarily
stop scanning and lock onto that channel for a pre-programmed period
after such activity ends. Up to ten (10} conventional channels shall be
able to be scanned. Both non-priority and priority-based conventional
scanning capability shall be provided.

«  Trunking-Priority Scan - the radio shall scan talkgroup modes on this
or another, compatible, trunked radio system for voice channel
activity. When activity is located, the radio shall temporarily stop
scanning and lock onto that talkgroup for a pre-programmed period
after such activity ends. Up to ten (10) talkgroups per System shall be
able to be scanned. Radios that scan onto particular talkgroup activity
shall be able to communicate on that talkgroup without the User
having to change the talkgroup selection on their radio Unit. Only one
system at a time shall be able to be scanned via this mode.

« Talkgroup Scan — the radio shall scan trunked talkgroups and
conventional channels both on the STARCOM21 System, and on other
systems, together. When activity is located, the radio shall temporarily
stop scanning and lock onto that talkgroup for a pre-programmed
period after such activity ends. Up to ten (10) talkgroups per System
shall be able to be scanned, but shall not be required to support
priority-based scanning. Radios that scan onto particular talkgroup
activity shall be able to communicate on that talkgroup without the
User having to change the talkgroup selection on his or her radio Unit.
More than one system at a time shall be able to be scanned via this

mode.

k) Radio Traffic Management — The System shall be able to manage radio
traffic on a talkgroup basis, through "message-trunking" with PTT
identification, or "transmission-trunking", or both together at the same
time. In message-trunking, the System shall hold a working channel
granted to a User for short period to improve subsequent PTT access times
for those same Users on that talkgroup. During transmission trunked
operation, the System shall immediately make available the working
channel used by a talkgroup for other radio traffic, without the added hold
time. The hold time to optimize the System’s overall system level (Grade-
of-Service), and the combination of message and transmission-trunking
management for specific talkgroups, shall be user-definable during the
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detailed System design phase of the Contract, and be adjustable and
reconfigurable by Motorola at the direction of the State as user needs

change and expand, throughout the Contract Term.

1) Group Radio Traffic: The System shall provide the State the ability for
radio and console Users to initiate and participate in “group” (one-to-
many) radio traffic by selecting a talkgroup on the radio or console client.
The State shall have the user selectable-option, assignable on a talkgroup
basis, of configuring the System to accomplish this action regardless of
whether all members affiliated on that talkgroup are available, and by
forcing all sites required to complete a given talkgroup call, per the site
affiliation of each talkgroup member radio on the System, to allocate and
direct those other Units to, an unused working voice channel. In the latter
mode, the System shall return a busy response to the radio initiating the
call until all site resources have been allocated and are prepared to carry

the call.

m) Announcement Radio Traffic — The System shall provide the State the
ability for radio and console Users to initiate and participate in group (one-
to-many) "announcement" radio traffic across different talkgroups
simultaneously, employing either, but not both, of two modes at the
selection and discretion of the State. The first mode shall force the System
to wait for any radio traffic from any talkgroups involved in an
announcement call to end before initiating an announcement radio call.
The second mode shall allow the System to interrupt any ongoing radio
traffic from talkgroups to be involved in the announcement call, not
watting for any target Users to de-key their radio. Instead, the System will
send over the working voice channel an indication to the radio the
"announcement call" when the user de-keys the radio. Upon de-keying,
the radio shall automatically join the announcement call talkgroup. All
recipient radio users participating in an announcement call shall be able to
automatically respond to such a call by depressing (keying) their radio
PTT switch. In other words, other participants are not required to change
their radio's talkgroup or mode to respond. While in announcement mode,
all talkgroup traffic shall be heard by each User participating on the
announcement call on a first-come, first-served basis, not System-wide,
but on a Zone-basis only. Each Zone shall allow up to fifteen (15)
different talkgroups to be monitored by any one participant during
announcement radio traffic.

n) System Access Setup Time: Under normal System radio traffic and
coverage conditions, no "busy/queuing" of radio traffic, and with no
external RF interference, the System shall provide the following maximum
System access setup response times as measured in milliseconds between
the instant a radio or console User depresses their PTT switch, and the
instant the System responds to that User that their audio is tuned to a

working voice channel:
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. Radio-to-radio, simulcasted 800
« Radio-to-radio, single-site 650
« Console-to-radio, simulcasted 500
« Console-to-radio, single-site 500
« Radio-to-console, simulcasted 800
. Radio-to-console, single-site 650

o) Frequency Re-use and Blocking: The System shall be designed to allocate
licensed frequencies placed into operation by Motorola in such a manner
that they may re-used dynamicalty and automatically at adjacent or nearby
sites, both in simulcasted and multi-site RFP environments, without
interference. When a shared frequency at one site is assigned to a radio
user as a working voice channel, the System shall automatically preclude
adjacent or nearby sites from using the same frequency.

p) System Telephone Interconnect: The System shall not be equipped with
telephone interconnect for any federal, state, county, or local public safety
User on the STARCOM21 Network.

Legacy Radio Communications

ISP

The System shall interconnect and incorporate the control and use of the
legacy radio communication systems located at each ISP District control
center. Motorola shall equip each control center with the interface resources
necessary to interconnect, patch, group, control, and use these and other
conventional channels located at each ISP District control center.

The System shall provide the capability to interconnect other digital and
analog trunked systems operating in the State that are compatible with the
trunked System control protocols employed by Motorola for the
STARCOM21 System, such that interconnection is not accomplished on
working voice channels but through the legacy system's trunked control
channel. The State will configure the legacy trunked radio communications
system to recognize and accept the unique radio Unit IDs of the radio and
console Equipment delivered by Motorola under the Contract. The
interconnect approach described above shall consist of a control station
programmed on the legacy trunked radio system. The control station shall then
be interfaced to a console electronics bank of the STARCOM 21 Network

through a conventional interface.

(RESERVED)

Encryption

Motorola shall provide encrypted voice radio communications for specific
talkgroups within the System, as identified by the User fleet-map defined
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during the Contract's detailed design phase. The System shall be configured
to accept the Project 25 encryption scheme, DES-OFB (Digital Encryption
Standard - Output Feed-Back). Every channel at every site within the System
shall be equipped to process encrypted communications. Encryption shall not
have any effect on service level, RF coverage, voice audio quality, resource
and site availability, and functionality, delivered by the System itself or
provided to the State through User Equipment, as specified herein.

The System shall handle all encrypted voice radio communications in
encrypted format within the infrastructure (i.e. decryption shall be performed
only by mobile, portable, and desktop control station radio Units equipped
with encryption modules.) No encrypted voice radio communications shall be
directed to radio consoles or to the voice-logging recorder.

For all portable radios equipped with encryption as defined by and delivered
under the Contract, there shall be a programming function that allows the
State to configure the radios in either of two ways: have the key remain
operational in the radio even if the battery is removed and the case opened, or
have the key delete itself if the battery has been removed for more than 30

seconds.

For all mobile radios equipped with encryption as defined by and delivered
under the Contract, the encryption key shall remain valid if power is removed

from the unit or if the case is opened. The encryption key shall delete itself,
however, if removed from the mobile unit.

The System shall support up to 512 different encryption keys at any one time
on the System. Up to sixteen (106) different encryption keys shall be able to be
loaded into encryption-equipped radio Units, programmable both on a
talkgroup-basis and for specific types of radio call types (such as dynamically-
regrouped calls and private conversations.) Both the mobile and portable
radio Units equipped for encryption shall be able to be upgraded (via factory
or field preprogramming, and/or exchange of the encryption module, and/or
additional hardware) to implement *over-the-air rekeying” capability as
defined by prevailing APCO Project 25 standards for encryption. Once
implemented, re-keying shall be accomplished through a separate, centralized
facility such as an additional server on the System, and accomplished through
the System management platform, or the radio control console client,
delivered under the Contract.

Seamless Roaming

All radio Units on the System shall be capable of seamless roaming between
radio tower sites within each System Zone, as well as between the System's
three major communication Zones. A user radio shall constantly evaluate the
strength of the System's trunking control-channel signal from surrounding
sites, and switch to the best site, according to its individually programmed
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thresholds. This shall assure that Users are receiving the best audio quality
possible from the System by switching sites before the audio from site being

used drops to an unacceptable level.

As Users join the System and begin to roam to multiple sites and Zones, there
may be an increase in System loading, depending on if they roam to sites that
already have talkgroup members affiliated. Motorola shall employ the
following mechanisms into the System to reduce or eliminate these loading

effects.

a) Preferred Site Algorithm: Users in the same talkgroup shall have the same
'preferred site' programmed into their radios. This shall force User radios
that are operating on the same talkgroup to affiliate with the same site (or
as few a sites as possible), assuming adequate signal strength. This shall
allow for communications to all talkgroup members while minimizing the

number of sites required.

If a radio is roaming and it sees two sites with one site being "preferred"
and the other being "always preferred”, the radio shall measure the signal
strength from both sites. It shall then roam to the site with the higher
signal strength. If a radio is at or seeking a site that is programmed as
"always preferred”, and the site fails into site trunking, the radio shall
affiliate with or remain at that site. If the site was established as only
"preferred”, it shall roam from the site trunking site, or not roam on to it.

The System shall establish three categories of "site preference":

« "Always preferred”: the radio shall use this site if it has at least
acceptable signal strength even if the site enters site trunking mode.

«  "Preferred”: the radio shall always use this site if it has at least an
acceptable signal strength rating and is wide area trunking.

« "Least preferred": the radio shall avoid this site unless no other sites
with at least acceptable signal strength are available for use.

The radio User shall be able to lock/unlock a site, or force the radio to
change sites, by the press of a button on the mobile or portable radio.
Access to this feature shall be user-configurable through the radio
programming kit. Defining these preferences shall not preclude the State
from allowing Users to roam the System automatically based upon control

channel signal strength.

b) User Dercgistration: As Users roam from one site, they leave the
coverage of their previously affiliated site. As they do-this, they shall be
taken out of the System's database for that site. This shall prevent the
Systern from assigning a channel to a User who is not active at a particular
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site (also known as 'phantom loading'). If the User either changes their
radio's operational modes to a conventional System or actually tums the
radio off, the System shall de-affiliate the radio from that site. The
System shall automatically re-register the radio once it returns to the

normal, trunked-radio mode.

¢) Site Lock/Site Change: The System shall allow radio Users to lock their
radio onto a specific System site and not roam among wide-area talkgroup
sites. The radio shall provide a site-search buttorv/function that the User

may use to force the radio to change to a new site.

The System shall provide access to communications and functions while a
given User moves geographically throughout the System in a smooth,
uninterrupted manner. More specifically, the System shall automatically
follow a radio Unit with pre-programmed roaming privileges to access
different sites as the User moves from site to site, District-to-District, or Zone
to Zone. The radio User shall not have to make any changes to their radio
mode or selection, depending on these roaming privileges, while moving
throughout the coverage range of the System. The System shall hand-off
radio traffic from a Unit from one site, District, or Zone without interruption
and without dropping radio traffic, call setup, or the User's
registration/affiliation on the System.

Non-Verbal Status Communications

If the State elects, Motorola shall, within a reasonable time, provide with the
System and corresponding tser equipment delivered under the Contract the
ability to perform rudimentary non-verbal, status communications via pre-
programmed, fixed data burst for control of functions such as "10-8", etc. over
the control channel. The State may choose, at an option, to purchasc an
external status input contro! head. To send such a transmission from the
mobile radio, the User must press two buttons . The first button shall select a
type of transmission, and the second button shall identify which non-verbal
transmission (1 through 8) to be sent. The portable radio shall have a limited
number of buttons preprogrammed for a particular non-verbal transmission,
depending on what other functions are required for these buttons. The State
shall define and Motorola shall incorporate into the User fleet-map the
assignment and corresponding context (i.e. message text) of these eight
nonverbal communications. Motorola shall program these assignments and
their respective context into the System, control consoles, and field radios, for
display to the respective User the text information corresponding to each

transmission number.
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State Resource Use Requirements

The following paragraphs establish the scope and requirements for Motorola
to employ State-owned resources. Regardless of whether Motorola elects to
use a State-supplied, or third-party, site or resource to support the
STARCOM21 System, Motorola shall remain wholly responsible for
designing for use, procuring, trapsporting and installing at each site,
commissioning for use, and ongoing support and maintenance of, all
equipment required to deliver the System in accordance with the requirements
set forth herein throughout the Contract Term.

Use by Motorola of any State-owned resources shall be restricted only to that
needed to support the STARCOM21 System requirements, unless expressly
stipulated otherwise in the Contract. The State will retain title to all State
land, including any permanent improvements made by Motorola for and

during the Contract Term.

Once the Contract Term ends according to the Contract, or either through
termination by the State for default/cause or by convenience (i.e., other than
cause), unless otherwise agreed per the Contract, Motorola shall
decommission and remove all System equipment and removable System
facilities provided by Motorola, and promptly abandon the resource.
Motorola shall be responsible for returning any State resources used at least to
the same level of functionality and use that existed before the resource was
employed for the System. The State will allow Motorola up to ninety (90)
calendar days to abandon all State resources after the Contract Term, ends or
the Contract is terminated for cause or default by Motorola before the end of
the Contract Term. The State will grant to Motorola an extension to this
abandonment period if requested if such action will be delayed due to
circumstances outside Motorola's control (e.g., Force Majeure, as defined in
Attachment TC). Such request from Motorola shall be in writing to the
State, and shall detail the circumstances compelling Motorola to seek such an
extension, and shall identify the specific calendar date to which Motorola is
seeking the extension. During this abandonment period, Motorola, at its own
option and expense, shall be allowed to dismantle and remove any new tower
superstructures, equipment shelters, fencing, etc. it erected on State land in the
course of performing the Contract. After this period, any contractor equipment
and/or land improvements left on State resources shall be considered by the
State to be abandoned by Motorola, in which case the State shall
automatically take title and ownership. Motorola shall not be entitled to any
additional compensation from the State beyond that expressly specified in the
Contract for having to abandon any State resource employed by Motorola to
support the System, or the State taking ownership of any contractor property
left on State sites/land once the abandonment period specified above expires.
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State-Owned Tower/Antenna Sites

nState-owned tower/antenna sites” are those locations listed in Exhibit 1, that
are owned by the State, where there is a State-owned communications tower
superstructure or an occupied State-owned building. The age, condition,
accessibility, available space, and technical/design suitability of these sites,
intended for continuous use over the total duration of the Contract Term will

vary.

The State is providing for non-exclusive use by Motorola all State-owned
tower/antenna sites listed in Exhibit 1, in their respective, "as-is" condition
and accessibility, and shall make no guarantees or warrantees as to their
suitability and accessibility for use, individually and collectively, by Motorola
to support the STARCOM21 Network. Therefore, Motorola shall be
responsible for performing all due diligence it concludes is necessary to
determine the suitability and accessibility of each site to support the System
design in compliance with the requirements of this specification throughout
the Contract Term. Motorola's due diligence may include, but not be limited
to, performing site internal and external grounding tests, evaluating HVAC
performance, testing any back-up UPS or electrical generators, reviewing and
re-certifying the structural integrity of the tower superstructure or building
roof for additional wind/ice load from new antennas and transmission lines to
be installed by Motorola, and taking the necessary measures to preclude RF
interference from legacy equipment at the same site. Once Motorola
determines during the detailed System design phase of the Contract that a
particular site in Exhibit 1, is suitable to support Motorola's System
equipment, Motorola shall be responsible for identifying the source of any
functional and interference problems encountered by Motorola after
Motorola's equipment has been installed. If the source of the problem is
found to be a site or legacy equipment condition that existed at the time the
suitability determination was made, Motorola shall be responsible for
remedying the problem at no cost to the State, or abandon the site in favor of a
new site that still permits Motorola's System to conform to the Contract
specification, as set forth in the process described under Paragraph 2.3.1 of
this Attachment TS. If, on the other hand, the source is due to a site or
legacy equipment condition that Motorola successfully demonstrates to the
State had changed after the detailed design phase was completed, Motorola
shall be entitled to recoup its actual costs incurred to identify and remedy the
problem to return the System into Contract compliant-operation. The State
shall Notify Motorola when the State plans to add, change, or remove any
third-party equipment at a State-owned site used by Motorola for the
STARCOM21 System. Motorola shall evaluate whether the new equipment is
clectromagnetically compatible with the STARCOM21 equipment, and retum
4 written assessment to the State, accordingly. Motorola shall submit this
written assessment within sixty (60) after receiving such Notice from the

State.
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The State will make application for, at its own cost, any FAA and FCC
approvals required for Motorola to use the existing, State-owned
tower/antenna sites listed in Exhibit 1. If requested by the State, Motorola
shall assist the State in making application for, and receiving the necessary
approvals and/or licenses for, said State-owned sites. Once these approvals
and/or licenses are obtained, Motorola shall proceed with work on each site in
accordance with said FAA and FCC regulations and as per the project
schedule. Motorola shall be responsible, to its own satisfaction, for ensuring
that any State-owned tower/antenna sites continues to be suitable for the
System throughout the Contract Term. Nothing in the Contract shall prevent
Motorola from providing their own equipment facilities on State property in
support of the Network, provided that Motorola has received prior written
approval from the State. The State will continue to be responsible for normal,
ongoing expenses directly associated with operating these sites during the

Contract Term including:
. Prime utility electrical power

« Standby AC generator fuel and maintenance, except for generators
selected by Motorola for inclusion as part of the System— per
Paragraph 3.2.4.1 of this Attachment TS

« Maintenance/up-keep of the equipment room, tower superstructure
or building roof, surrounding grounds, and access

« Maintenance/up-keep of all legacy equipment and antenna systems
in the same equipment room, and on the same tower superstructure
or building roof, co-located with STARCOM21 Network

equipment instalied by Motorola

« Maintenance/up keep of all future equipment and antenna Systems
in the same equipment room, and on the same tower superstructure
or building roof, co-located with STARCOM2I Network

equipment installed by Motorola

. Site security and insurances (less insurance covering equipment
instalied by Motorola under the Contract)

Motorola shall complete all installations and perform all site checkout tests on
a non-interference basis. Motorola shall be allowed to recommend to the
State that existing legacy equipment and antenna placements be relocated to
better accommodate Motorola's installation of its equipment for the
STARCOM21 System. Should the State allow any legacy equipment and/or
antenna System relocation at any site, Motorola shall be responsible for
completing all relocation work at no additional cost to the State. The
relocation shall be completed on as much as a noninterference basis as
possible. Any relocation shall return the legacy equipment and/or antennac to
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the same level of functionality before such was relocated. Motorola shall not
be entitled to any third-party compensation from the legacy or future use of
State tower/site resources by the State, or other governmental entities on
behalf of the State, throughout the Contract Term.

State-owned Real Estate

[n the manner described in Paragraph 2.3.2 of this Attachment TS, the State
will provide for non-exclusive use by Motorola certain State-owned Real
Estate (“Greenfield Sites™) in their respective, "as-is" condition, and shall
make no guarantees or warrantees as to their suitability for use, individually
and collectively, by Motorola to support the STARCOM21 Network.
Therefore, Motorola shall be responsible for performing all due diligence it
feels is necessary to determine the suitability of each parcel to support the
System design in compliance with the requirements of this Attachment TS
throughout the Contract Term. Motorola's due diligence may include, but not
be limited to, performing soil resistivity tests, soil foad bearing analysis,
accessibility by construction vehicles, and taking the appropriate design
measures to preclude RF interference from legacy equipment at locations
nearby but outside the parcel. Motorola shall be responsible for making any
improvements to State land, at no additional cost to the State, Motorola
determines through this due diligence is necessary to render the land suitable
for use. Once Motorola determines during the detailed System design phase
of the Contract that a particular Greenfield Site is suitable to support
Motorola's System equipment, Motorola shall be responsible for identifying
the source of any functional and interference problems encountered by
Motorola after Motorola's equipment has been installed. If the source of the
problem is found to be a condition on or near the parcel that existed at the
time the suitability determination was made, Motorola shall be responsible for
remedying the problem at no cost to the State, or abandon the parcel in favor
of a new site that still permits Motorola's System design and installation
conform to the Contract. If, on the other hand, the source is due to an off-site
condition that Motorola successfully demonstrates to the State had changed
after the detailed design phase was completed, Motorola shall be entitled to
recoup its actual costs incurred to identify and remedy the problem to return
the System into Contract compliant-operation.

Use by Motorola of any Greenfield Sites shall be restricted only to that needed
to support the STARCOM21 System requirements, unless expressly stipulated
otherwise in the Contract. Motorola shall perform all improvements to State
land required to support the System according to State and local construction

standards, regulations, and practices.

The State will make application for FCC approvals required to deploy the
System on State-owned land. Motorola wifl make application for any FAA
approvals required to erect any tower superstructure on State-owned land.
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Once these approvals and/or licenses are obtained, Motorola shall proceed
with work on each site in accordance with said FAA and FCC regulations and
as per the project schedule. If requested by the State, Motorola shall assist the
State in making application for the necessary FCC approvals and/or licenses
for said State-owned land. Motorola shall be responsible for ensuring that any
State-owned land continues to be suitable for use throughout the Contract
Term. Other than prime utility electricity costs for the STARCOM21 System
equipment, Motorola shall responsible for all ongoing expenses directly
associated with maintaining the suitability of the improvements Motorola
made to both the land and its access, during the Contract Term.

State-owned Communications Transport

"State-owned Communications Transport”, also referred to as "interconnect”,
is the collection of those dedicated and shared voice and data communication
networks that are (or will be) owned and operated by the State and that may
have excess capacity available for the System. Interconnect includes
microwave datalinks, fiber-optic cabling, shared ATM and frame-relay
networks, corporate WAN/LAN, and point-to-point T1 land-lines. The
unused bandwidth available from each of these interconnect networks,
intended for continuous use over the total duration of the Contract Term will
vary. This notwithstanding, the State will provide for use by Motorola for the
System a fixed amount of interconnect bandwidth in the manner provided in
Paragraph 2.3.4 of this Attachment TS. Motorola shall determine and
present during the detailed System design phase of the Contract for approval
by the State the exact bandwidth required from each State-owned transport
resource. The State will then provide this fixed amount of bandwidth to
Motorola for exclusive use during the entire Contract Term if said bandwidth
is available in the cross-sections requested by Motorola. In all circumstances,
exclusive use by Motorola of any State-owned transport/interconnect
bandwidth shall be restricted only to that needed to support the STARCOM21
System requirements, unless expressly stipulated otherwise in the Contract.

Motorola shall be responsible for performing all due diligence it feels is
necessary to determine the suitability of State-owned transport to support the
System in compliance with the requirements of this Attachment TS
throughout the Contract Term. Motorola's due diligence may include, but not
be limited to, testing for Network stability, unacceptable BER performance,
link reliability, link support infrastructure reliability, capacity, spare parts
availability, etc. Motorola shall be responsible for making any improvements
to State-owned transport used in the System, at no additional cost to the State,
Motorola determines through this due diligence is necessary to render the
transport suitable for use. Once Motorola determines during the detailed
System design phase of the Contract that a particular transport made available
by the State is suitable to support Motorola's System equipment, Motorola
shall be responsible for identifying the source of any functional and
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interference problems encountered by Motorola after Motorola's equipment
has been installed. If the source of the problem is found to be a network
legacy equipment condition that existed at the time the suitability
determination was made, Motorola shall be responsible for remedying the
problem at no cost to the State, or abandon the transport in favor of a new
interconnect approach that still permits Motorola's System design and
installation conform to the Contract specification. If, on the other hand, the
source is due to an off-site condition that Motorola successfully demonstrates
to the State had changed after the detailed design phase was completed,
Motorola shall be entitled to recoup its actual costs incurred to identify and
remedy the problem to return the System into Contract compliant-operation.

Motorola shall be responsible for establishing, documenting, and maintaining,
a channelization use plan for any State transport used by Motorola. Motorola
shall provide any additional equipment, cabling, and wiring, required by
Motorola to incorporate the State transport's bandwidth into the STARCOM21
System. Motorola shall be responsible for ensuring that any State-owned
transport continues to be suitable for use throughout the Contract Term. Other
than prime utility clectricity costs for the STARCOM21 System equipment,
Motorola shall be responsible during the Contract Term for all ongoing
expenses directly associated with Motorola's additional equipment, cabling,
and wiring, installed to take advantage of the transport bandwidth the State is

providing.

User Equipment

Motorola shall deliver, install where noted below, and render operational, for
the State the following User equipment for use on the STARCOM?21 Network.
Should the State agree to take delivery of the console and related equipment
prior to the completion of the STARCOM21 Network which could be used for
legacy network operations prior to deployment for the 806MHz, 821 MHz, or
746 MHz, frequencies, Motorola agrees to assume all costs to render the
consoles operational on the above mentioned frequency bands.

Radio Control Equipment (ISP District Control Centers)

The ISP operates twenty (20) radio control centers across the State, one for
every ISP District other than District 15, which is attached to the Toll
Highway Authority. All centers—most of which operate 24 hours per day,
365 days per calendar year—are staffed by the ISP with one or more ISP call-
takers ("CTs") and/or telecommunicators ("TCs"). The location of each
center, and the number of console and/or control station positions at each, s
provided under Exhibit 3 to this Attachment TS. Motorola shall deliver,
configure, install, and render operational, radio control consoles and radio

contral stations as specified below.
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Radio Control Consoles

Motorola shall deliver, configure, install, and render operational, the number
of radio consoles ordered by the State. These consoles shall be installed and
rendered operational, including completion of all legacy radio communication
patches (e.g. ISPERN, IREACH, HF-4, 42.5, etc) with separate unselect audio
panel speaker connections at the locations and in the quantities identified in
Exhibit 3. Each radio control console shall be identically constructed and
feature-equipped for use by public safety agencies on the STARCOM21
System. Each radio console shall be able to communicate consoletoconsole
statewide without using any radio frequencies, but instcad use the System’s
transport, thereby avoiding any loading on the voice radio channels. Each
console shall be designed and equipped to accept and utilize other district talk
groups. Motorola shall initially and generally configure each console user
interface environment for all five specific operating modes, initiated and
selectable during console user logon, on a console-by-console basis, such that
any one mode selected by the user as described below shall be fully
compatible with any other mode selected by any other console interfaced to

the System:

a) Normal Mode: reflects only the specific location's radio operations and
area of responsibility at which the console is installed, including all legacy
radio communications located in the same System Zone as the radio
control console. (The System's Grade-of-Service shall be designed,
implemented, and measured for specification compliance, by Motorola
according to this mode only, and based upon parameters established in
Paragraph 3.2.3.10f this Attachment TS).

b) Single-District Fallback: Reflects both the radio-operating environment
for the District the specific control center is serving, plus the radio-
operating environment for one other District geographically adjacent to it.
An initial setup shall be provided by Motorola for every possible single-
adjacent District combination, including all legacy radio communications
located in the same System Zone as the radio control console.

¢) Regional Fallback: Reflects both the radio-operating environment for the
District the specific control center is serving, plus the radio-operating
environment for every other District geographically adjacent to it,
including all legacy radio communications located in the same System

Zone as the radio control console.

d) Zone Fallback: Reflects both the radio-operating environment for the
District the specific control center is serving, plus the radio-operating
environment for every other District in one of the three major
communications "Zones" established by Motorola within the System.
Fach operator position shall only be able to access legacy radio equipment
interfaced to the same System Zone as the radio control console.
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Statewide Fallback: Reflects the radio-operating environment for the
entire State of Illinois, including all legacy radio communications located
in the same System Zone as the radio control console.

Each console shall be supplied by Motorola in accordance with the physical
and functional characteristics specified below.

b)

Physical Characteristics

Console Software: The radio control console shall be a software-based
application hosted on the Windows NT™-based (Windows 2000™
Professional™) operating System, or the most modern, similar, and
compatible, operating System (e.g. Windows™ XPT™) available at the
time such the ISP consoles will be installed. The software shall be
designed to operate in an NT client/server-based Network architecture.
The application shall allow the radio control management application
supplied by Motorola on the same console client, and other applications
approved by Motorola, to be used by the State. Motorola shall deliver to
the State the source media for the radio control console application, all
other applications loaded on each client, and the operating system, for all
lients delivered and installed. As a minimum, Motorola shall provide one
complete set of source media for each ISP District. All such source media
shall be licensed in the name of the State and be transferable by the State
in accordance with the Software License Agreement. It1s Motorola's sole
responsibility that all initial radio console client software loads, by the
time of installation, are in accordance with Motorola's and any third-party

license terms.

Console Client: Motorola shall provide each radio control console hosted
on an Intel™-based computer workstation, with operating System, and 21"
minimum CRT "touch-screen” display. Each workstation shall contain an
Intel Pentium 4 processor, a hard disk drive with capacity at least 20 GB,
CD-ROM drive, 3.5-inch floppy drive, and with at least 256 MB DRAM,
and network interface card, and 16MB video card. Each client shall be
supplied with a keyboard, pointing device (mouse or trackball), and
integrated audio speakers. The State shall be able to operate a radio
console through the touch-screen, and the pointing device and/or
keyboard, simultaneously. Should the touch-screen fail to operate, the
State shall be able to continue using the console in an uninterrupted
manner and without requiring any action whatsoever by State personnel.
All radio control functionality shall remain available for use by the State
should the touch-screen on the CRT fail.

Console LAN: Motorola shall deliver, install, and make operational a
10Base-T (or better) Ethernet local area Network (LAN), and interconnect
cach radio console client and the server plant specified below. Motorola
shall install all LAN switches, routers, hubs, ctc. Failure of any LAN
connection to any radio console client shall not preclude all other consoles

w92 G 2801 11:36 AM s 927 doc 4




ATTACHMENT TS
TECHNICAL SPECIFICATIONS

on the LAN from functioning fully and properly according 10 the last user
environment configured for those clients at the time of failure. Motorola
shall deliver to the State any source media used by Motorola to program
any user-configurable LAN equipment such as routers for all LANs
delivered and installed. As a minimum, Motorola shall provide one
complete set of source media for each ISP District. Subject to the terms of
the Software License Agreement, attached to Attachment SV as Exhibit
SLA, all such source media shall be licensed in the name of the State and
be transferable by the State. It is Motorola's sole responsibility that all
initial radio console client software loads, by the time of installation, are in
accordance with Motorola's and any third-party license terms. The System
time shall be maintained on the LAN via a GPS-based Network clock, and
synchronized with other clocked elements on the STARCOM21 System
such that a uniform time is maintained System-wide.

d) Console Servers: Each server shall be running a Windows NT/2000™

Server operating system, or the most modern, similar, and compatible,
operating system {e.g., Windows™ XPT™™) available at the time such the
ISP consoles will be installed, and one 17" minimum CRT displays. A
server plant shall be placed by Motorola at each Zone control point. Each
server shall contain an Intel or AMD processor with at least 256 MB
DRAM, and CD-ROM drive. Each server shall be supplied with a
keyboard and pointing device (mouse or trackball). The server plant shall
host databases retaining radio ID alias information, and console user
environments, for the clients being served. Failure of any server
supporting radio console clients shall not preclude those consoles from
functioning fully and properly according to the last User environment
configured at the time of failure on that console position. Motorola shall
deliver to the State the source media for the radio control server
application, all other server applications loaded, and the operating system,
for all servers delivered and installed. As a minimum, Motorola shall
provide one complete set of source media for each server installed. All
such source media shall be licensed in the name of the State of Hlinois and
be transferable by the State. It is Motorola's sole responsibility that all
initial radio console server software loads, by the time of installation, are
in accordance with Motorola's and any third-party license terms.

e) Console Audio Panel: Each radio control console shall be provided with
an audio panel packaged into a self-contained, desktop case. The audio
panel shall include two speakers (one for talkgroup "select” and one for
"unselect"), each with manual volume controls on the front panel. An
LED signal strength-meter bar shall be provided on the front panel.

fy If the State elects and upon payment_of the relevant price listed in
Attachment PR, Motorola shall provide the audio panel specified under
Paragraph 3.3.1.1.1(¢) of this Attachment TS with two additional

"unsclect” audio output speakers.
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g) Console Headset/Footpedal/External Microphone Operations: All radio
control consoles shall be equipped with a jack to accommodate the use of
a headset for transmission and reception of both telephone and radio
signals. Dual-port jacks are required to allow two persons to be connected
at the console position simultaneously. The jack shall be of an industry-
standard, non-proprietary design, such that the State has a continuous
choice of headset manufacturers and styles. The jack shall be of a rugged
design intended for heavy daily use, including many instances of
unplugging and reinserting a compliant headset plug several times a day.
Fach headset jack assembly shall have independent, manual, earphone
volume controls. When engaged in a telephone conversation via the
headset, "select" radio console audio shall be routed automatically to the
console's "select” audio speaker. Routing of specific audio to specific
"unselect” speakers on the console shall be programmable on a client
basis. When in a telephone conversation using the headset, the User shall
be able to communicate in a normal, full-duplex mode, thereby not
requiring the User to depress a PTT switch to speak. When the telephone
System is not in use, the radio audio shall be routed to the headset. When
using the headset for a telephone call, select audio shall be routed to the
"select” speaker, and any external microphones shall be muted. Should
the radio console operator depress a console PTT switch to transmit on the
radio System, the telephone call at that position will remain active, but the
headset will temporarily re-route the headset microphone audio back to the
radio System on the talkgroup selected. When the PTT is released, the
microphone audio automatically returns to the telephone call.

Each console position shall be configured with a dual-switch foot pedal
that shall key the radio console voice transmission over the selected
talkgroup or radio channel. The front of the audio panel shall have an
integrated, reducer-style, high-gain microphone, and push-to-talk (PTT)
switch, for use by the radio console User.

h) Central Audio Electronics Rack: Except for those locations supported only
by desktop radio control stations specified below, Motorola shall supply
and install a central audio electronics rack, or "bank", for interfacing audio
sources between all console audio panels and sources such as legacy
communications’ base stations, receivers, telephones/PBX, and site alarm
I/O. The bank shall be fully populated with all interface circuitry and
circuit cards needed to complete radio console interface and functionality
specified herein between the control center and the STARCOM21 System.
Each bank shall be equipped with redundant power supplies with
automatic fail-over. Fach bank interface and processor cards, and bank
backplane, shall have a status light or indication in some local manner that
indicates whether the card or backplane is functioning properly or

improperly (e.g. failed, etc.).

Each bank shall be provided with a minimum of ten (10) conventional
radio interfaces, for a total of 190 interface cards, to accommodate the
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patching legacy and future conventional radio channels operated by the
State and by others. During the Detailed Design phase of the project, the
State will be allowed to reallocate the 190 conventional radio interface
cards as necessary to accommodate the final list of conventional radio
channels present at each ISP control center. This reallocation shall be at
no additional cost to the State, as long as no additional supporting
hardware or transport multiplexers are needed. Motorola shall not be
responsible for completing the connection between the bank and any
external conventional radio channels, but shall terminate the interfaces to a
common, Type-66 punch block or quick-disconnect panel.

Each bank shall be provided with a minimum of eight (8) voice logging
recorder interfaces, for a total of 19 8-track logging recorder packages, to
accommodate the equipment being purchased by the State per Para. 2.1.6
of this Attachment TS. During the detailed System design phase of the
Contract, the State will be allowed to reallocate the 19 8-track logging
recorder packages as necessary (o accommodate the final list of talkgroups
assigned to each ISP control center. This reallocation shall be at no
additional cost to the State, as long as no additional supporting hardware
or transport multiplexers are needed. Motorola shall not be responsible for
completing the installation of the voice recorder, but shall terminate the
interfaces to a common, Type-66 punch block or quick-disconnect panel.

i) Console Transport Equipment: Motorola shall supply, install, and render
operational at each control center location listed in Exhibit 3 equipped by
Motorola with radio control consoles, all System data and voice transport
(i.e. interconnect) equipment, such as but not limited to, T1 multiplexers,
interface cards, Type-66 punch-down blocks, and related interconnect
wiring. Equipment supplied and installed shall be for both ends of the
transport path (i.e., at each control center, and at the location in the System
where this interface joins the STARCOM21 Network. Motorola shall
place any rack-mountable transport equipment in the same equipment
room where the console servers are installed. Other transport equipment
located at each dispatch center shall be installed in an equipment rack near
the console's central electronics rack.

3.3.1.1.2 Functional Characteristics

a) Patching: The radio console client shall provide any combination of
patching to accomplish inter-operability of talkgroups and conventional
(i.c. Mutual Aid) channels within the System, and between this System
and other legacy radio communication systems using RF patching, audio
patching, and conventional "soft" patching. Each communications center
console shall have the ability to simultaneously set up a minimum of threc
selectable separate patches in any combination. Patching shall prevent
those resources from being patched into another patch, but the console
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