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SECTION I

INTRODUCTION

I. INTRODUCTION

The purpose of this guide is to assist telecommunica-
tions planners in local communities in planning and execut-
ing a successful implementation of a new, technologically
complex telecommunications system, specifically a Digitally
Addressed Trunked Communications System (DATCS). The guide
is oriented toward the implementation of a telecommunica-

tions system for a collection of pPublic~safety and/or local
government agencies.

This SIP Guide was developed as part of APCO Project
16B in which four communities (Lexington, Kentucky; Bucks
County, Pennsylvania; Salt Lake County, Utah; and Phoenix,
Arizona) along with the State of Oklahoma each undertook the
development of a DATCS System Implementation Plan (SIP) with
the assistance of APCO. In concert with the development of
the individual SIPs, this guideline was Prepared to reflect
the necessary pPlanning and implementation steps as experi-
enced in development of the individual plans

1.1 OBJECTIVES OF THE GUIDE

The SIP Guide is intended to provide a recipe to be
followed by local Planners who have responsibility for the
implementation of advanced telecommunications systems.

pated needs, the guide will assist the implementation
manager in:

Program Planning
. Project Management
System Implementation.
Although the guide was prepared to address the implementa-

tion of a DATCS radio system, it is sufficiently general to

be of use to all agencies as a model for implementing any
advanced technological systems.



1.2 ORGANIZATION AND USE OF THE GUIDE

Sections II and III of this guide discuss the activi-
ties related to the conceptual design of the new system and
the development of a system implementation plan (SIP) for a
new system. The general outline of a system implementation
plan is shown in Exhibit I-1.

Section II of the guide will aid the community in
defining an acceptable system concept for the new system.
It provides guidance in organizing for project management
securing agreements of participation of the appropriate
agencies and developing a master project schedule. It then
describes the project activities required to develop and
document an appropriate system concept which is acceptable
to all participating agencies.

Section III of this guide will not only assist the
planners in the development of the SIP sections related to
specific implementation acitivities, but will also assist
the implementation manager throughout the implementation
project. When the system concept has been approved and the
community has decided to implement the new system, Section
TTI of this guide will assist the implementation manager in
planning and managing the required steps in the implementa-

tion process.

A useful System Implementation Plan developed by an
individual community will represent the results of having
successfully completed the activities discussed in Section
II of this guide. 1In addition, the System Implementation

Plan will contain an initial plan for all the implementation

activities discussed in Section III of the guide. The
amount of detail to be included in Section III of an indi-
vidual System Implementation Plan should be sufficient to
provide confidence in the ability to complete the implemen-
tation activities in accordance with the plan.
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EXHIBIT I-1
SIP GUIDELINE

INTRODUCTION

Project Background and Objectives
Project Director and Participating Agencies
Management Authority and Responsibilities

SYSTEM CONCEPT (DATCS)

Diagram/Configuration
Concept of Operation
Detailed System Description
External Interfaces
Management and Personnel
FMinding Requirements

REQUIFED IMPLEMENTATION ACTIVITIES

Implementation Schedule

System Management and Operation
Funding

Procurement

Facilities Acquisition and Preparation
Personnel and Training

Post Implementation Support

APPENDICES

Current System Inventory
DATCS Svstem Requirements
Statement of Work (SOW)
Agency Agreements
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SECTION II

SYSTEM DESIGN ACTIVITIES

II. SYSTEM DESIGN ACTIVITIES

The planning environment for the development of a high
technology system such as a trunked radio system assumes
that the principal user organizations (pun~lic-safety agencies)
have recognized the need for communications system improve-
ments and have demonstrated that these improvements are not
obtainable through traditional or established radio system
practices. Therefore, these organizations will have con-
sidered trunked radic systems as a probable solution. The
project can be divided into activities related to the con-
ceptual design of the telecommunications system and activities
related to the implementation of the system. These two are
not mutually exclusive functions but instead are supportive
of each other in a number of ways. The four major elements
of the development of the new system design concept are:

. Formation of an Organization for Management of
System Design Activities

Development of the Project Schedule

. Documentation of Relevant Data and Analysis of
Requirements

Development of the System Concept.
This section of the guide addresses these system design and
development activities. System implementation activities

are the suhject of Section III.

2.1 FORMATION OF AN ORGANIZATION FOR MANAGEMENT OF SYSTEM
DESIGN ACTIVITIES

This section assumes that a number of agencies or
governmental departments will be served by the new system,
and each should therefore play some role in its definition,
design, and implementation. Other high technology projects
for individual agencies or departments will be able to omit

some of the activities related to the committee approach to
project management.

The community must first create a committee or manage-
ment organization which has the authority and responsibility

II-1
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(as well as established procedures) to enable the develop-
ment of a system concept; a system concept which will be
mutually acceptable to the potential users. Although this
planning/management organization will vary in size according
to the size of the project, the establishment of an effec-
tive planning organization will require a clear definition
of authority, responsibilities, and commitments of each
participating agency and planning group member. A typical
organization for a system design project is shown in

Exhibit II-1.

The three most important accivites related to the
formation of the planning and management organization are:

Documentation of agreements among participating
agencies or departments

Definition of authority and responsibilities of
participants

Establishing ground rules for changes in agree-
ments, responsibilities and project schedules.

2.1.1 Documentation of Agency Agreements

The participation of each potential user of the system
in the planning, implementation, and operation of the
proposed system should be clearly defined and understood by
all other participants. This can be accomplished hy written
and signed agreements with each agency. Each agreement
should identify the following as a minimum:

Services to be provided to the agency by the
system

Support to be provided by the agency for the
planning, implementation, and operation of the
proposed system

Facilities, and/or equipment the agency is obli-
gated to provide to the system including the
disposition of the facilities and/or equipment if
the agency withdraws from the program

Funding and/or cost-sharing agreements the agency
is obligated to provide to the system

IT-

[X9)

ew?*‘g

e e

} gesotroc ]

e i S

e



0

£-11

(=8
)

3
j st
%

PROJECT
DIRECTOR
LOCAL/STATE
USER
GOVERNMENT
REPRESENTATIVES REPRESENTATIVES "? .
ol
},l.
Q
f .
= i
W
L
9
Administration Finance System Design ®
Subcommittee Subcommittee Subcommittee =2
o=
- D
n =
e
O o :
User Project Cost Data Base = H .
® Participation e Bnalysis L Report : y :
O H
. |
O =
Q
& Agency ® Financial ® Requirements a :
Agreements Planning Analysis < :
@ H
o ‘
s K
Procedures Financial Concept e i
® L Management ® Design Y ;
— ﬁ f
@] i
s} ;i
® Documentation PY Grant ® System ?
Managemant Specification

g



The conditions under which the agreement can bhe
modified or terminated

Disposition of equipment being replaced by new
system equipment

Agreement relative to the authority of the Project
Director.

These agency agreements are the basis fgr the partlf
cipation of gachyaggncy. When endgrsed by higher au?h9r1ty,
they insure the official continuation of agency partici- _
pation and limit the liability of each agency to the speci-
fied obligation.

2.1.2 Definition of Authority and Responsibilities of
Participants

The complexity of the project mgnagement st;ucture will
be determined by the size of the project. The size of tpe
management organization for the system dgvelopment planning
should be held to a minimum consistent with the negdg gf.the
participating agencies. The authority gnd yespon51b111t1es
of each component of the planning organization should be
clearly defined and documented.

In every project there should be one person designated
as the Project Director with oyeral} authority fo; the
planning program. This authorl?y will be vgs?ed in the
Project Director by agreement with the participating agen-
cies and must be clearly defined in each Agency Agreement.
In the case of a management committee, wherg membgrs have
voting authority on project issues, the Project Director
shall act as the Chairperson of the commlttee or should at
least be in the position to cast the tie-~breaking vote.

The agreement and documentation of projgct plann%ng '
authority should include at least the following organization
elements:

Project Director - the authority to mapage-all
elements of the project planning organization and
to release all reports and orders relatgd to the
progress of the project and matters of implemen-
tation and operations of the proposed system
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. Participating Agencies -~ the scope of authority
assigned to each participating agency relative to
elements of planning and documenting the system

Planning and Implementation Groups/Sub-committees -
the purpose and scope of each working group or
sub-committee should be documented including the
scope of authority each has over its assigned task

Agency Representatives - each participating
agency should have one or more personnel assigned
to coordinate between the agency and the project
organization. The authority of each such person
should be agreed upon and documented.

The authority vested in each participant and partici-
pating group must be in accord with the individual scope of
responsibility. Responsibility for project performance must
be clearly defined and documented for each participant. The
responsibilities of the management organization must address
the system development activities needed to achieve a reason-
able system concept, one that will meet the system needs as
perceived by the participating agencies. However, respon-
sibilites of the initial planning organization need not
include the functions of implementing the system concept if
the initial planning organization is not intended to carry
over to system implementation.

The specific delineation of responsibility for each
participant will vary with the size of the project and

- system complexity. Areas of responsiblity that are funda-

mental and will apply to all projects include the following:

. Planning Responsibilities - the specific planning
responsibilities of the Project Director, the
participating agencies, the project group, and
project committees must be defined and documented;
responsibilities must also include conformance to
the project schedule. as a minimum, specific
pPlanning responsibilities will include development
of the project schedule, documentation of data and
analysis of requirements, development of the

system concept and acceptance or approval of the
system concept.

II-5
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Funding Responsibilities -~ the funding responsi-
bilities for system development activites will
most probably be borne by local agencies and the
participants. Funding responsibilities and the
means by which they are expected to be discharged
by each agency will require negotiation. These
funding agreements must be clearly documented.
Adequate funding must be identified to cover the
following typical expenses:

- Paid time for project participants
- Travel/subsistence expenses

- Clerical support and report preparation;
effort related to data collection, documen-
tion, and analysis; effort related to develop-
ment of the system concept

- Outside assistance in analysis and design
activities.

Schedule Compliance = the project schedule for
system development activities will be the result
of a joint agreement among the project partici-
pants. Each agency will be responsible for com-
plying with their assigned functions within the
overall project schedule. The Project Director
will be responsible for documenting the project
schedule, measuring schedule compliance, reporting
on schedule performance, and initiating any needed
schedule revisions.

Each project organization will develop the additional
scope of detail of individual responsibilites that is
required in order to meet the needs of the specific project
complexities. These will vary in accordance with the objec-
tives and goals of individual projects and tasks.

2.1.3 Ground Rules for Changes in Agreements,
Responsibilities, and Project Schedules

Changes in planned system Jdevelopment activities must
be accommodated in the planning process. These changes will
typically be experienced as the project matures. A well-
documented planning organization will require change pro-
cedures that must be coordinated with the original docu-
mentation. A decision will be required as to the level of

I1I-6
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changes that will require document revision and the

changes that will not. In general, changes in agreeizzié oF
and agreement documents that affect active participation in

the Program and changes in the program schedule will require
change notification. Specific areas of changes that require

documentation and should be reported will include the
following:

Participatiorn - any change in the Agency
Agreements

Authority and Responsibility - any changes in the
scope of authority and/or responsibility of any
participant or changes in the assignment of
authority and responsibility

Agency Reprgsentative - changes in the designated
representative of the participating agencies

Schedules - apy‘changes in the project schedules
and/or the ability of any participant to meet
schedule commitments.

A§ an early planning effort, the Project Di v
establish the mechanism for documenting pgoject iESESZSmgig
how these changes are to be reported in a timely manner
Change§ which require formal review and approval by the.
participating agencies and those which may be implemented by

the.authority of the Project Director should be clearly
defined.

2.2. DEVELOPMENT OF THE PROJECT SCHEDULE

' Effgctiye pProject management requires realistic schedul-
ing, monltgrlng, and reporting. The early development of a
master project schedule of events and milestones will be
needed to guide the Planning program through the development
of an acceptable system concept. The major elements of
project scheduling are discussed in the following paragraphs.

2.2.1 Type of Project Schedule Chart

_ The project schedule should be displa ed i
time-dependent chart which shows each mgjoz tagi zigiaphlc
§chedule§ start date, a scheduled completion date, and with
lgtermedlate milestones for evaluating progress. The chart
will be supported by the narrative descriptions of the
tasks, their milestones, and final products as appropriate.
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The complexity of the project should determine the type
of schedule chart to be used as well as the detail required.
Examples of basic schedule charts are shown in Exhibits II-2
and II-3. The least complex should be selected compatible
with the needs of project management and the ability of the
participants to make effective use of the chart. Basic
chart forms appropriate to the system development nrocess
include the following:

Gantt Chart - the traditional and most basic of
the time-dependent bar charts; useful for the less
complex programs with more obvious interdependent
task relationships

Milestone Charts - an expansion of the basic Gantt
type chart to include planned milestones and
reporting points for each task. This is the most
widely used and easily interpreted of the chart
forms. Funding milestones are typically used when
costs related to each task are critical in program
planning. This easily interpreted chart form is
frequently used for programs in which there is
incremental funding

Network Charts - network charting techniques such
as CPM (Critical Path Method) and PERT are suitable
for programs which include numerous interdependent
tasks. Because of their complexity, these chart
forms are seldom used for planning programs, but
can be particularly useful for complex, detailed
implementation plans.

The master schedule chart £for the program can also be
supported by subordinate schedule charts for individual
tasks. These subordinate charts can provide a deeper level
of planning detail than would be appropriate for the master

schedule chart.

The master schedule chart will include intermediate
milestones for project review and schedule revision. A
greater level of detail in the master schedule will fre-
quently be added as the program matures. The milestones for
neriodic program evaluation and for revising the master
schedule to accommodate changes must also be included in
the initial program plan and project schedule chart.

II-8
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EXHIBIT II-2
Project Schedule Chart Forms

Task 2
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Task 4

Milestone Chart

Task 1

H
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Time:

A Major milestone

Task 2

iy

Task 3

Task 4

Task 2 L_ “1 - /\ Intermediate milestone
A A
: Task 3
A
: Task 4
: JaX A 5
g Time
:
i Network Chart
Note:

Numbers represent events.
Letters represent activities.
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When properly constructed, the master project schedule
is used to manage the progress of the program, make correc-
tions in the scheduled completion of supporting tasks, make
timely reports of progress to the participating agencies,
and make substantive project reports to higher authority.

2.2.2 Activities and Milestones to be Included on the
Master Project Schedule

The project schedule provides a graphic display of the
time~dependent, inter-related tasks that together define the
project from its inception through system design and even-
tually through procurement, implementation, and system
evaluation. It will also display the time~related mile-~
stones and reporting points for each task, thereby affording
management control over the progress cf the project.

The level of detail required of this master schedule
and its supporting narrative will be determined by the com-
plexity of the program and the number of participating
agencies. Tasks, events, and milestones should be included
if their completion can be identified by physical evidence
such as the delivery of a report. The completion cf a
milestone, event, or task should clearly advance the project
toward its final objective.

The following paragraphs discuss some of the activities

and milestones that are basic to the master project schedule.

Expansion beyond these basic elements will be necessary in
order to reflect the unique needs of specific programs.

2.2.2.1 Formation of the Project Management Organization

The initial activities on the project schedule are
related to the establishment of the project management
organization. It seems reasonable to assume that the user
agencies have mutually explored their technical options and
have turned to the trunked radio technology as the probable
solution to their communications problems. This degree of
mutual activity implies that an organization of some type,
formal or informal, already exists at the inception of this
program. The first task is to document the existing organ-
ization form and build upon it to create an effective
project management organization.

The detail of this organization development will vary
with the size and complexity of each project. Some of the
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All system planners will need to schedule the planning
tasks needed to identify the existing telecommunication
assets that can or must be used in the new system. The
planners must also document the functional telecommunication
T needs and desires of each participating agency, develop the
0o R consolidated functional requirements of the new system, and

‘ develop an approved system concept. These basic elements of
system development scheduling are discussed in the following
i paragraphs.

activities related to organization of the project team that «
will apply to most projects are: o

&

e

2

. Setting up the Project Team -~ time needed for a
developing the structure of the project team
should be scheduled. The time allocated to this
activity should be limited unless there is a need S
for formal approval, such as the passing of reso-
lutions or orders by a governmental body

£l

ot

Bl oy
s

.

P . Data Acquisition - the master schedule must pro-

i vide a reasonable time to acquire and document the

needed system data from the participating agencies.

This data will include the complete description of

each communication system as it is presently

configured, the facilities (dispatch centers,

towers, personnel, etc.) each agency has assigned

- Ik to its communication operation, the functions each

Cb agency requires of its communications systems, and
the additional functions each agency believes it

o needs from an improved communication system.

i Channel load information,; (i.e., peak load hours)

A and these formal documents will usually require ‘ y may also be appropriate FO the projgc? requirements.

review and approval by the respective governmental oo In some cases, the functional capablllty of.the

bodies. The time allocated in the master schedule ! equipment items, the type of equipment and its age

for the acquisition of these agrecments must be - Will need t? ?e documented. The data must also
reasonable, but not so long as to jeopardize the include anticipated changes to accommodate needed
4

timely initiation of system development activities. T : systgm.growth. The methodg and progedures fgr
Agencies can be added to or subtracted from the i Lo acquiring these‘data are dlscussed-ln Appenélx B.
project during its life, and it is not necessary : The scheduled time allocated to this task will

that all agreements be executed before system i vary as a function of Fhe number Qf agencies
development activities can be started. surveyed and the relative complexity of their

existing communication systems. Time must also be
; scheduled for the verification of the data once it

. Definition of Authority and Responsibility - the
time needed for the formal documentation of the
authority and responsibility of the members of the ,
project team and their standing committees must be . [
scheduled. The time allocated to this task should :
be also limited unless formal approval is required
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. Documentation of Agency Agreements - time must be
scheduled realistically to secure documented :
agreements from the individual agencies who plan ;
to participate in the program. The contents and ?
form of such agreements are suggested in Appendix
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will schedule sufficient time for its completion

These organizational matters should be underway before i Vs < 4 ted This task el £ is fical t
the tasks related to system development are scheduled to py 1S documentec. 15 task e.€mentc 1s critica Q
start. 7 ! the integrity of the concept design. The planners

; keeping in mind that the subsequent task elements
i can usually be started before final verification

System concept design is the next major task to be - - of this data base.

delineated in the master program schedule. The time allo- . Lo i . . )
cated to system development is a direct function of the size : . Consolidation of System Functional Requirements -
of the proposal system in terms of the number of agencies to the time planned for the development of consoli-
be served and the technical complexity of the proposed dated functions to be provided by the new system
system. The level of detail, as indicated by specific can begin before the final verification of the
activities under the system development heading, will be data base. Each agency will hav% indicated which
determined by the unique needs of each specific system of the communication functions are needed and
environment and can be expanded as the program matures.

2.2.2.2 System Design
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which communications problems are to be solved by
the proposed system design. Time must be scheduled
for the project team to resolve conflicts between
these requirements and to obtain verification and
approval from the participating agencies. Adequate
time must also be scheduled for review and approval
of system functional requirements. The proposed
set of Tunctions for the new system must also be
scheduled for review and approval.

Development of the System Concept - the time
schedule for the development of the systemlcgncept
must allow for adequate review by the part1c1pa§—
ing agencies and subsequent revision by the project
team. This is the last task element of the system
development activities. The approved system
concept document will be the basis for subsequent
system implementation. Time must be sqheduled for
adequate review by governmental bodies and for.
presentations to review committees and/or funding
organizations.

Tt is evident that the complete accuracy of an imple-
mentation schedule conceived at an early stage of program
planning is not critical. However, the schedule is dr}ven
by critical time-dependent elements such as the lead times
needed to gain approvals and/or funding and these must be'
fitted into the Master Project Schedule at an early date if
timely completion of the project is to be achieved.' Some of
the more critical elements that will appear in the initial
implementation schedule include the following:

Implementation Management - the devglopmgnt of the
implementation management organization, 1ts
operational procedures and funding plans.

Reporting Schedules - the detailed implemgntation
plan must include appropriate reporting milestones
for management control.

Procurement Documentation - a schedule must be
established for the preparation and approval of an
effective competitive procurement package; the .
procurement may require two-step documentatiop in
which a Request for Proposals is solicited prior
to the preparation of the system specification and
the preparation of a Request for Bid.
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Solicitation of Bids - adequate time must be
scheduled so that prospective bidders will be able
to familiarize themselves with the project require-
ments and thereby offer a more comprehensive bid
and proposal; the complexity of the project may
require the solicitation of technical proposals
from prospective bidders prior to the solicitation
of bids (a two-step procurement).

2.2.2.3 General Implementation Schedule

Upon approval of the system concept the program is
ready to enter the implementation phase. Although imple-
mentation may not be recognized as being within the scope of
system development as defined in these guidelines, the
master project schedule will usually include the task elements
of implementation and post-implementation evaluation so that
all key elements of a complete plan are included in the
program schedule. It is recognized that these two later
groups of task elements may become the responsibility of
another project team, and that considerable detail will need
to be added to this portion of the project schedule as the
project actually enters the implementation phase.

Contract Award - higher technology projects
require adequate time for the careful structuring
of the contracts to provide the materials and
services that are required.

Facility Preparation - renovation of existing
property or the construction of new buildings is
an expensive and time-consuming necessity that
must be scheduled as a part of the implementation
program as needs become ‘known.

Equipment Installation - the successful hidder
wlll define the time periods during which the
equipment will be installed and checked out.
However, the time schedule for this activity must
be recognized in the earliest of the implemen-
tation master schedules.

. Personnel - the acquisition of the personnel
required to operate and maintain a sophisticated
system must be coordinated with the system imple-
mentation schedule if timely delivery is to be
achieved.
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1 The development of an appropriate system concept and’
1 the implementation of that concept requires a clear under-

. Training - proper training of operating and main- P )
tenance personnel is extremely important;.adequate i | ctanding of the underlying needs and requirements of the
time must be scheduled in the implementation plan - potontial users. This underscanding of requirements depends

i
®

upon the documentation of the currently used systems, their
facilities, their operating procedures, equipment and other
assets which could affect the new system design or planned
growth. It is a reasonable approach to consider. the new
concept design as one which retains all of the desirable
procedures and practices of the existing systems and adds to

and coordinated schedules.

jo

Test and Cut-over - the series of implementation
fests associated with equipment delivery should be
included in the initial master scheduled and
modified as more timely information becomes known

enat §
'

[aenanenes
14
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and the scheduled cut-over time is approached. B - Chese the special advantages of the new system.

i Lo
: Acceptance - the master schedulg shoul@ allow a . = The activities related to the acquisition of this data,
reasonable time for acceptance inSpections and L its documentation and verification and the use of this data
test to be conducted before cut-over time. ol 7 in the design of the new system are discussed in the follow-

. ] Lok ing paragraphs.
Documentation and Reports - throughout the imple- t. ;

] mentation schedule, progress reports an@ deliver- [ ; zj 2.3.1 Data Acquisition
able documents such as manuals and drawings should g -
be scheduled to enable management and control of ! : The methods of data acquisition that are adequate for
the progress of the project. Uoge the purpose of concept development and system design are

i @5 discussed in detail in Appendix B. The development of a
Poog

2.2.2.4 Schedule for New System Evaluation Well-designed data collection program is oritical to the

. - project.
The post-implementation evaluation of a recently irstalled : ]
system begins with the acceptance test and proceeds at ﬁ' it It is important that the specific needs of the project
rggularly scheduled intervals thereafter. The evaluation o ‘ be reviewed and that the kinds of data required be identi-
task that is made part of the Master Project Schedule consists 7 ;i- fied. Only required data should be collected and only from
of these time-dependent activities: %; Ly those sources which can provide accurate data. It is not
i ! necessary or advisable to collect and assimilate all avail-
) Evaluation Criteria - the time scheduled to 7 able data related to the users systems or procedures without
review system performance measures and select I g concern as to its relevance to the solution of the system
those elements which will be critical to demon- i b~ problems at hand. The specific scope of data acquisition
strate the new system response to project goals - and the procedure to be used for data collections will be
and objectives i ggi unique to the needs of each project.
£ O
. Data Acquisition - the scheduling of periodic . & | To the greatest degree possible - ‘asting documents and
measurements of system performance with respect to e records should be reviewed as an init:iai source of the
the evaluation criteria . 1%; needed data. These documents should i: :lude, but not be

limited to, the following:
Data Evaluation - the schedule time needed to s ! g
evaluate the periodic measureminti_of Syggig based . ?H; . Licenses: FCC license records in particular are a
performance and prepare an evaluation re s source of valuable information

Bn the system evaluation criteria.

. Inventory Records: Computerized inventories will
identify available assets that can be appropriate
to the new system design

P g

2.3 DOCUMENTATION OF DATA AND ANALYSIS OF REQUIREMENTS

The first major task directly related to the Qevelop— .
ment of the system concept involves the documentat}on of o ;g
current systems and the requirements of user agencles. : L

1
e,
g - B
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. Maintenance Records: Details of existing equip-
ment performance are frequently available from
maintenance and repair documents

. Financial Records: The cost of owning and operat-
ing the existing system can be of value in the
analysis of new system concepts.

The needed data not available for documentation review
can be acquired through interviews with selected personnel.

2.3.2 Interviews and Documentation of Results

Although the interviews needed for data acquisition
should be informal, the conduct of the interviews should be
structured. The interviews must be planned in advance to
yield the maximum of needed information in the minimum of
time.

It is appropriate to schedule the interviews in advance
and to inform the interviewee of the kinds of information
that will be requested. This can be done by a letter of
introduction or, less formally, by an earlier telephone
call. If a preprinted guestionnaire is not used to organize
the interview, then a standard interview guide should be
used to structure the interview in a topical manner and to
record the responses to each of the areas of inguiry. These
areas would include the following major topics:

. Current Systems: Identify the procedures and
facilities of the existing systems that would
affect the concept design for the new system.

. Current Equipment: The equipment that is to be
salvaged or disposed of should be identified; the
age of equipment may be needed to document salvage
or disposition value.

. Current Problems: The identity of problem areas
with the present system which should be corrected
by the new system.

. » Functional Requirements: The description of how
the systems must function in terms of operatiop
requirements, interfaces, and effectiveness which
should be retained or improved upon by the new
system.
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. Operating Costs: The annual recurring costs for
operating, maintaining, and staffing thé current
system.

. Anticipated Improvements: The documentation of
the changes and improvements the users will expect
or demand of the new system.

The results of the interviews should be summarized and
reported on a standard form so that the interview data from
several sources can be compared directly.

2.3.3 Verification of Data

Data will have been acquired from document reviews and
from interview records. There will probably be differences
among the various sources of data and these differences must
be reconciled. -

The interview guide, if properly planned, can also be
used as an instrument for resolving data conflicts. The
cellation of data from the various independent sources can
be used to. complete a data form (alternatively a survey
questionnaire) for each of the potential user agencies.
These completed forms can be submitted for individual review
by each of the agencies. Any corrections or variations can
be noted. The final data form will then represent each user
agency in the terms that they themselves have accepted.

2.3.4 System Requirements Definition

The verified data acquired from the proposed user
agencies will include the definition of problems each is
having with the existing systems, the functional require-
ments each demands of the telecommunication systems, and
from the new system. The consolidation of these individual
inputs will provide the basis for defining the preferred
system requirements for the new system.

2.3.5 Problem Analysis and Solutions

The system problems to be addressed will arise from two
general sources: the system requirements which may be
difficult to satisfy, even with the design of a new system;
and the problems that arise from conflicts between the needs
of different participating agencies as disclosed by the
collation of the data. The analysis of these problems
will often require advanced technical skill in addition to
project management skill.
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% , engineering evaluation of the expected performance of the

' new system. These data should be documented and retained
for later use in the planning of the post~implementation

| support program. Examples of data forms that may be useful
e P for limited types of post-implementation evaluation are

0o } shown in Exhibits II-4 and II-5.

Active participation of the major user agencies in the re 7
task of problem analysis and solution should be encouraged. o i
Specialists from outside of the user agency group may also i o
be needed. These might include:

Telecommunications Engineering dogy e
: * * * *
Public Financial Management Specialists %”; -
. . ! - The conclusion of each activity described above is
Equipment Vendor Representatives : needed to support the development of the detailed concept
, ) ) . i N | for the new system.
. Telephone Company Engineering Specialists. § ,~[

2.4 DEVELOPMENT OF THE SYSTEM CONCEPT

This activity, which will lead to the definition of the

new system concept, must be placed within the direct respon- & ) The development of the system concept follows from the
sibility of the Project Director. The group of user repre- i -

. : : == i £ tem oblems and the development of preferred
sentatives that must deliberate these problems and their analysis of system pr e p p

: . , - solutions to those problems. It also responds to the func-
so%utlons m“St represent the best teghnlgal and management | ; - tional requirements for system operation as defined by the
skills available from the user organizations. P user agencies. It should accommodate, to the degree possible,

the anticipated improvements in their systems as expressed

2-3.6 Document the Preferred Solutions by the user organization during the interview process.

A technical and management report 1is required as an . Sk
output from the task of problem analysis and development of
solutions. A draft of this report distributed to the poten- ] e . .
tial users of the proposed new system and to others will ' ‘%V : System Configuration
permit all parties to review the range of major problems the
new system will address, review the preferred solutions to I
these problems, and review the scope of alternative solu- -
tions. that were considered. The final report should include
all additions and revisions agreed to by the participating
agencies. A well-documented final report will aid in
achieving the continued support of the user agencies and ‘
other future potential participants in any later discussion ‘
of the system concept. "

The required elements of the system concept are:

System Operation

i . System Description

External Interfaces

Required Facilities/Real Estate

Personnel and Management Requirements

2.3.7 8ystem Performance Evaluation

New Procedures or Regulations

During the acquisition of the data on current systems, '1
information should also be acquired regarding system per- -
formance. Effective post-implementation evaluation of the

Funding Reguirements.

} Each of these elements is discussed in the following
1 ‘ . paragraphs.
1

new system will require baseline data for comparison. }
The definition of the type of data to acquire for this - X . .
purpose will probably be unique with each system imple- ol 2.4.1 System Configuration
mentation. .The present users of the system are the better &A% The configuration of the system and its interfaces must

judges of the kinds of measurement and parameters which best
indicate the system performance in response to their needs.
This information should be collated and compared with the

be responsive to the solutions to the problem areas and to
K . cf 3 the functional requirements that were previously defined and

i I1-21
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EXHIBIT II-4

Radio Coverage Data

Frequency

Agency Date 19 MHz
Test Equipment:
Wattmeter: Make Model Ser. No.
Signal Gen: Make Model Ser. No.
Test Monitor: Make Model Ser. No.
Receiver: Make Model Ser. No.
Attach calibration curve for receiver (Test reading vs uv input)
Transmitter: Output Watts, Line Loss db
Antenna Gain db, Antenna Directivity True
(Attach antenna ‘horizontal pattern), ERP Watts
Location Time Signal Test Received
Quality Reading u volts
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Agency:

Reported. by:

EXHIBIT II-5

Traffic Load Summation

Date

19

Title:

First
Shift

Second
5hift

Thirxrd
Shift

Fourth
Shift

Peak No. Calls-per-hour
Average No. Calls-per-hour
Average Hold Time per Call
Call Priority

No. Emergency Calls

No. Urgent Calls
No. Routine Calls

Average Incident Times (sec)

From Report to Dispatch
Prom Dispatch to Arrival
From Arrival to Close

IT-23

s e



_—— - ————

1 —— ;3
e}
POV }
fESsweine ]

™ I
g d
. . i - : s
- ment of a system configuration and ol C These elements‘and others unique to the specific system
?2:uzig§§§£ingh:y2iZ§lg§agram is anyinteractive process b \ %‘ under development will be the principal factors that determine
= . . [E [ : : : :
which should be reviewed and revised until an optimum system s 5 the system configuration. It is preferred that this system

configuration be described graphically in a system diagram

concept is achieved. i supported by written documentation.
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The system design considerations may be in pgrt unigque
to each system design but will include the follcwing as a

The system configuration should be developed hy a group

o € ) - ; i of user representatives under the guidance of the Project
minlmum: g P Director. The authority of that group to obtain the approval
. . : j f the user organizations and to decide on the system con-
Propagation: Evaluate and document the , of -
izgégageogfgthe primary service area of the new P figuration should be clearly documented.

i roposed operating frequency (s).
system at 1ts prop P 347 Syeten Oberation

ination: Develop the communica- -
i?girigiﬁggschigégntthe participgting user t A document that defines the operation of the system as
agencies and their supporiting agencies s poss deﬁlned by the system configuration should be prepared.
; This document can be developed alcng with the system con-
: figuration and can be part of ths supporting document that
describes the system diagram.

Channel Loading: Determine the anticipatgd traf-
fic loads for all communication channels in the
system (wire, radio, microwave) as a function of
time of day and day of week.

L T 3

3
1

All of the procedures for command and control from each
control point should be described. The operation and limi-
tations of each system interface link should be defined.
These will include the interagency communication links, the
data system links, citizen access, and other links to support
services. Routine operation of the system and also opera-
tion under emergency conditions should be included.

feos

Command - and Control Subsystem: Document the
number and location of control points for the
system and define the responsibility of each
control point,

3

ey

ey
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Citizen Access: Develop the means of prompt
citizen access to those user agencies 1n the

The planning group should also consider the operation

T S,

system who provide an emergency response (i.e.,
police, fire, ambulance services).

Data Systems: The data systems can pe intgrnal to
the system configuration (Computer-Aided Dispatch,
Mobile Data Terminals) or external to Fhe system
(Motor Vehicle Department, National Crime Infor-
mation Center, National Law Enforcement_Tele—
typewriter Service, etc.); each having its own
technical requirements and interface requirements
with the command and control functions.

System Reliability: Define the reliability
requirements for each system elemegt; Qeyelop

the level or redundance and maintalnab}l}ty needed
to achieve the desired level of reliability.,

e e R A s s P o S B LN g P

of the system in a degraded mode in which one or more of the
system facilities is inoperative or partially inoperative.
These evaluations should be reflected back into the system
configuration to be certain that the loss of a single element
will not be catastrophic to system performance.

The system operation description will later be part of
the procurement documentation. It will also be basic to the
later development of an operator's manual.

2.4.3 System Description

The delineation of the system configuration and the
detailed description of its operation are preface to the
preparation of the system description. This document
provides the means by which competent judgments can be made

. regarding the need for physical facilities such as buildings
or towers, the need for public utility serxrvices such as
telephone or power, and the need for independent support
services. These in turn enable the development of cost

System Management: The system design configura-
Tion should accommodate the system management
structure meeded to supervise system performance. : ;
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estimates for the new system as needed to initiate the
funding plans.

The system description should be developed in suffi-
cient detail to be included in the procurement documentation
as part of the system specifications. Major elements of the
system description are discussed below:

Performance Requirements - The technical per-
formance requirements for all functional elements
of the new system should be defined. The tech-
nical detail should be limited to the performance
of the element and the range of allowable toler-
ance in performing the function. The technical
detail need not define how each element is to
perform its required function; this level of
detail is best left to the equipment specifica-
tions which are part of the procurement
documentation.

Interfaces - The internal and external system
interfaces must be defined. The technical detail
should be adequate for personnel skilled in each

of these subsystem technologies to recognize the
system engineering procedures that must be followed
in meeting the system interface requirements.

Control Functions - The system description must
define all control functions and command/control
facilities to be available at every system control
point. The number of control points should be
minimized. The identity of control links (tele-
phone, microwave) and any technical interface
restrictions they have (control tones, line
levels, supervisory signaling, etc.) should be
defined. Signaling, supervisory functions,
filters, switching functions, hot standby capa-
bilities, cross patching, and other features
developed from the system operationh description
should be fully described.

Radio Frequencies - The system description should
include all of the radio frequency assignments.
These include the RF frequencies of each channel
and any control tones or Continuous Tone-Controlled
Squelch System (CTCSS) frequencies used. The
frequency of microwave links and their pilot tones
or control tones should be described. The radio

II-26

 —
g

i

| S
3

oo

i
2
i
3
)]
i
]

= e

[

]

S

| S

frequencies of an interfacing subsystem such as
civil defense or EMS should be included as
appropriate. Caution should be exercised in the
assignment of radio frequencies which are subject
to FCC licensing (see para. 3.3). There should

be substantial evidence in the form of an existing
license or valid frequency coordination that show
the indicated frequencies as being available for
licensing to the systen.

Privacy of Information -~ Pulic safety or criminal
justice information is not freely available to
the public; Federal and State laws protect this
information. If the new system includes data
terminals that access these data systems, elec-
tronic and physical security must be provided.
Specially cleared operators having unique data
system password codes should access only those
data terminals permitted to receive these data.
The communication center containing these termi-
nals must be secure against all but authorized
personnel. Transmitting this data by voice radio
circuits may also require secure digital voice
transmission. The system description must include
the technical characte: .stics of each of these
provisions.

Consolidated Facility Security - The system
description should include the provisions made

for the physical security of the consolidated
facilities. Remote transmitter or receiving

sites can be provided with intrusion alarm systems
in addition to the physical protection of the

site against damage by fire or theft. The Control
Centers should be protected from public access;
only authorized duty personnel should be provided
access to the control points and dispatch centers.
The technical characteristics and interface
requirements for these security subsystems should
be defined.

Reliability/Maintainability - The system descrip-
tion should include requirements for system and
subsystem reliability in terms of mean-time-
between-failures (MTBF) and mean-time-to-repailir
(MTTR) . If greater reliability is needed than
that obtainable from simple system configurations,
redundancy of critical equipment functions and a
higher level of maintability should be included
in the system configuration.
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h}; 2.4.4 External Interfaces
i

Ancillary Items - The system description should ‘

also define the technical parameters and func- |

tions of ancillary equipments and subsystems - The system conce ' :

needed for system operation. These might include, ;%g t?iﬁstics and limitat?gngliipggcéuge the technicail charac-

. i _‘:, W1 : [S] .
for example: } systeiuppﬁgglngfsystems external toyt§28n2$EdEd interfaces
: ! —il. y of these wii communicati

— s . 111 require on

i beclalized personnel from outgide Ogeggglsgirlnputs from

groups.

Conveyor systems for dispatch cards

Emergency power generator systems

Teletype for the deaf and handicapped :

- Fire protection and fire suppression systems ;
. . 5 recommende ;
- Key punch and data reduction equipment : g:[ 911 are todb;fsggsgégl telephone Systems such asg
' ' . i ; concept . led as part of the System
- Interlor intercom eguilipment : ;‘I
o ; Lo . Data Info i
- Personnel staff facilities (lockers, showers, ‘ | eStablishggaggzg ig:iggs: TFe interface with
; H - Il’lf R . S suchn as Crim' oo
1y Infgiﬁgsion Systems (CJg1s), National é?iieJuStlce
on Center (NCIC), ang Management Infor-

mation Systems (MI
S) have T
protocols which must pe obgzisgéctlons and

| S
faees

etc.) ,
: |

Included in ancillary items are any items of
special tools and test equipment, spare modules,
and spare parts needed to maintain the equipment
to the level of reliability desired. This may
reguire a complete review of maintenance policies
and procedures, particularly if maintenance has
been one of the problem areas defined in the data

acguisition program. /

In each item discussed above, it 1s understood that
all of the parameters and characteristics of the described T
subsystems may not be fully known or realized at this point :
in the planning program. However, it is sufficient at this
point to develop the system description limited to the
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Sysiggst;ZShData Systems: Interactive data
as Computer-aided Dispatch (CAD) or
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4.5 Required Facilities/Real Estate
T ————=—=——F5/Real Estate

level needed for planning purposes. Those areas which will ;
need further definition for final system development will | The s
i . . j ystem concept .
It is also evident that as the project matures g? ;ﬁguiﬁed by the neyw s?stggét giﬁige Ege phys%cal facilities
L slysie of siaten poniin SIf, obietion of aat:
i ; n

N,

be noted.
to the procurement stage, the user organizations and the

potential suppliers of the system and its equipment will

further refine the definition of functions and characteristics.

The final system description that will be part of the

procurement contract will reflect some of these modifications It

and, as a result, may differ in significant ways from the | A [
H

| o]

buildings, real
{ estate, tow
e B the ST ers, and ot :
Lol makeniges£5t?m were identified. The s?:ieissets usable in
{ add ¢ aximum use of thesge Propertieg oncept will

O them as necessary. S, modify them, or

1 ¥
%ﬂ,

Specificall
following: Y, the system concept will define the

initial system concept.
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2.4.6

Dispatch Centers: The required dispatch centers
will be identified and required changes in layout
or staff facilities will be indicated.

Buildings: The architecture of new buildings or
changes to existing buildings must be noted;
transmitter buildings, equipment buildings and
staff accommodations are included.

Real Estate: Any additional real estate for new
construction will be identified.

Towers: Modifications to existing towers and
tower sites or the need for towers and new tower
sites must be defined in technical and descriptive
terms.

Utilities: The need for power, water, telephone
or other public utility services to any of the
new or modified fixed sites in the new system
must be defined in technical and descriptive
terms.

Environmental Impact: If any modification to an
existing facility or the erection of any proposed
new facility such as a building or a tower requires
an environmental assessment under Federal or

State regulations, this will be noted in the

system concept document.

Licenses and Approvals: Modification to towers
and the erection of new antenna support struc-
tures may require FAA engineering approval before
work can begin or before FCC licenses can be
awarded. The system concept will identify these
requirements as part of the system configuration.

Personnel/Management Requirements

A major element of cost for any system is labor and

management. ' The system concept will address the specific
need for personnel to implement, operate, and manage the
new system.
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. Personnel Staffing - A public safety communica-
tions system is operated 24 hours a day, 7 days a
week. Personnel requirements for manning the
system will have a major impact on the estimated
cost for operation of the system. The system
concept must therefore include an estimate of the
operations personnel requirements. (One effective
means of obtaining adequate estimates is to
develop draft manning tables which define the
required number of personnel on duty and the
number of work positions active on each shift
of each day. These are determined by traffic
load studies and work load studies conducted
after the basic system configuration has been
established.)

. Training - The system concept must identify
requirements for the training of operating
personnel and maintenance personnel for the new
system. ‘The required training facilities should
include those training modules which are par-
ticularly important if an interactive data
system such as CAD is to be included.

. Management Organization - The organization to
manage the new system should be clearly identi-
fied. 1Its authority and responsibility should be
defined as part of the system concept. The
physical facilities for locating this management
and supervisory function near the operating staff
should be included among the reguired facilities
identified in the system concept.

The definition of the personnel structure and manage-
ment organization can be vital to the acceptance of the new
system by the user group. The system concept should be
concise in this regard.

2.4.7 New Procedures or Regulations

Implementing the system concept may require changes in
existing procedures and policies or changes in some rules
and regulations. The system concept should include any of
those changes that the planning system has shown to be a
potential issue. Some of the more probable changes include
the following:
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. Operating Procedures: The interagency coordina-
tion plan may require the standardization of
operating procedures among the user agencies.

Job Descriptions: If consolidation takes place,
this consolidation of the communication functions
may require changes in the job descriptions of
communications personnel and the development of
new salary structures.

. Job Qualifications: An advanced order of train-
ing will be required for all personnel, particu-
larly tlie maintenance technicians, and a more
rigorous job qualification testing program may be
neaded.

Jurisdiction: The operation of the new system
could cross recognized jurisdictional boundaries;
resolutions or ordinances may be needed for legal
clarification.

The system concept should include provision for any of
these changes found to be needed as a result cf the reviews
and discussions by the user organization during the system
concept deliberations.

2.4.8 Funding Requirements

The system concept will include cost estimates for
each element of the new system. These cost estimates will
be based upon the best cost information that is available
at the time the system concept is completed. This cost
estimate must include the estimated costs for all goods and
services required for implementation and operation of the
new system. It is expected that some time will pass hetween
the presentation of the proposed system for funding approval
and the final acceptance and operation of the completed
system. The cost estimates must be adjusted for cost
escalation during that period of time. Factors relative to
the incremental scheduling of these funds are discussed in
para. 3.2.2 on page III-8. During the implementation program,
financial milestones will be a critical factor in the
success of the program and must be scheduled as project
milestones.

The funding required can be categorized as non-recurring
costs and recurring costs.
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2.4.8.1 Non-recurring Costs

These one-time costs are related to the acquisition
and installation of the equipment, services, and the facili-
ties needed to implement the system. These will generally
include the initial costs for the following:

. Hardware: The initial purchase price of all
equipment, tools, and test equipment. The initial
cost of spare parts and assemblies is also included.

. Professignal Services: These include legal fees,
engineering fees, and also costs for consultants
or architects.

. Installation and Test: The cost of installing
the hardware/software and preparing it for
acceptance. The cost also includes the installa-
tion of telephone, power, water, and sewer services.

. Facility Preparation: The cost of building
renovation, preparing land, etc.

. Training: The initial training of start-up
personnel and the initial acquisition cost of
training programs and training materials.

. Labor: The one-time cost of labor purchased for
the preparation of grant requests, duplication of
reports, and other labor purchased for the system
planning effort.

2.4.8.2 Recurring Costs (Operations/Maintenance)

These costs are those which are billed against the
system on a periodic basis after it has been placed in
operation. These include the following:

. Personnel: Salary and overhead costs for all
personnel assigned to the system operation

. Maintenance: The cost of maintenance and repair
of system software and hardware

Utilities: The periodic billing for telephone,
heat, power, water, sewer use, and other public
utilities
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Lease/Rent: The cost of leasing or renting
property and equipment used in the system

Supplies: The cost of all expendable supplies
used by the system and its management

Training: The cost of updating present personnel
and training replacement personnel

Equipment Replacement Cost: The annual cost of
replacing worn out or obsolete hardware and
software properly identified as part of the
original system

Financing: The cost of .debt service on short-
term borrowing; the cost of insurance or other
surety instruments.

These non~recurring and recurring costs should have
been introduced into the project during the evaluation of
alternative solutions to the problem areas and needs of the
new system. It is probable that in the final analysis
before the system concept is offered for approval and
fundings, the Project Director will consult with financial
specialists to verify the estimated cost of these goods and
services and to be more certain that adequate provisions
have been made for cost escalation.

The source of funds needed for non-recurring and
recurring costs should now be considered. The use of these
funds may impose restrictions which must be considered in
the system design, operation, and management.

Typical sources of funds for non-recurring costs
include:

. State grants-in-aid
Federal grants
Grants from private foundations
. Bond issues for capital acquisition

Gifts from private sources.
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Typical sources of Ffunds for recurring costs include:
Users charges
Taxes
Shared revenues from State government

Muni?ipal revenues (fines, interest, fees,
etc.).

The user.agencies can also defray some non-recurring
costs by providing services or facilities that would other-
wlse be purchased or leased.

* * * * *

' In defining the system concept in the detail described
in the above paragraphs, it is realized that the best
}nformgtion available must be used. However, as the concept
1s reviewed and debated, additional information will become
known and technological advances may improve the integrity
of the system and change the detail of the original concept.

. It is advisable that the planners and the Project
Director do not attempt to produce a detailed engineering
design in the process of developing the system concept.
There should be room left for later innovative solutions.

' The final system concept should result from recommen-
datlops by the principal user organizations and by other
agencies affected by the implementation of the proposed
system. It is recommended that at least one draft of the
prOPosed system concept be submitted to these agencies for
review and comment before the final system concept is made
public. Such a review and approval will enhance acceptance
of the system and reinforce the effectiveness of the agency
representatives who have served with the Project Director.
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SECTION IIT

SYSTEM IMPLEMENTATION ACTIVITIES

III. BSYSTEM IMPLEMENTATION ACTIVITIES

A decision to implement the new system concept and
prepare for the evaluation of the results achieved will
require written commitment of public record which will
include:

Agency Agreements - signed agreements with all
participating user agencies will have been
obtained and recorded

.. Governmental Agreements ~ resolutions or other
legally binding commitments will have been passed

by the elected governing bodies of the participating
communities

Funding Agreements - funds will have been com-
mitted by local budgets, or by approval of State/
Federal grant requests, to implement the system
concept of record.

The important system implementation activities include
the assignment of project management authority and responsi-
bility to proceed with the development of the implementation
plan; acquisition of and preparation of facilities, equipment
and personnel; and post-implementation system evaluation.
These system implementation activities are the subject of
this section.

3.1 MANAGEMENT

3.1.1 Management of the Implementaton Project

The management and direction of the implementation
program should be vested in a program director who is
supported by staff and committee assignments. Project
management should have overall authority for planning and
directing the implementation program. The designated pro-
gram director must be acceptable to the user organizations
and to the participating communities. Commitment to this
acceptance should be made part of the agency agreements.

The principal responsibilities of project management
include the following:
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3.1.2 Development of the Management Plan

An initial activity of the project management group is
to develop specific plans for the organization needed to
manage the new system and to organize the staff personnel
required to operate the new system.

The organization originally proposed for managing the
new system operation was included as part of the system
concept document. This management concept should now be
expanded to identify the number of management positions
needed and the specific characteristics of each. This will
enable the decision to be reached relative to filling these
positions with newly hired personnel or whether these
positions might be filled by personnel on assignment from
the user agencies or other supporting agencies. A typical
system management organization is shown in Exhibit III-2.

Some of the elements to consider include those in the
following paragraphs.

3.1.2.1 Administrative Requirements

The administrative requirements for managing the new
system should be defined. Each should be assigned to a
management position or delegated to an outside supporting
function. These requirements would include:

. Procurement - The procurement activity could be
handled by an established purchasing function of
a major using agency. However, the preparation
of procurement documentation and procurement
approval will reside with the project manager.

. Personnel - The acquisition of personnel and the
administration of personnel responsibilities such
as salary and benefits are functions which should
be assigned to project management.

. Financial - The control of income and expenditures
along with the preparation and management of the
budget are to be assigned to project management
even though dominant financial control may reside
at a higher level.
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Security - The degree of security should be ‘
appropriate for the facilities and ?he oper§t1ng
personnel; the administration of th}s security
will be a responsibility of the project manage-
ment organization.

Training - Advanced technology systems inhereptly
require higher skill levels to opera?e anq main-
tain them; the training for these skills is a
function of project management.

Maintenance - Providing for timely an@ effective
maintenance of hardware and software is a respon-
sibility of the project management organization.

These administrative functions and otherg which may be
unique to each specific system must be apportioned as part

of the management plan.

3.1.2.2 Responsible Agency/Organization

In defining the administrative and technical require-
ments for operating the new system, thg managemgnt plan nay
assign some of these to the participatlng agencies.

This assignment must be documented in the plan and under-
stood by all concerned. The management plan must clearly
define these agency assignments in terms of:

General Policy - A mutually agreeable set qf
rules under which certain management functlons'
are to be performed by the participating'aggnc1es
either as an in-house activity or by assigning
personnel to the project management group on a
rotating basis.

Direct Operations -~ One or more of the partici-
pating user. agencies may operate the system on
the behalf of the other users; management and .
administrative requirements may or may not reside
in that operating agency.

In each case where any responsibility for management
or operations is placed in the hands of a participating
agency or organization, it should be clearly defined in the
management plan and in the agency agreement.
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3.1.2.3 Participating Agency Agreements

The management plan that is developed and implemented
by the project manager should be approved by the partici-
pating agencies. The opportunity to review and approve
such management plans should be part of the agency agree-
ments as they were initially executed.

It may be appropriate for the management plan to
require a revised set of agency agreements from each par-
ticipating agency based upon the planned implementation of
the system. These new agreements would address the manage-
ment of the system, as disclosed in the management plan,
and the operation of the system. In many cases the original
agreements arrived at during system development activities
may be adequate, and another round of agreement negotiations
would not be necessary. .

3.2 DEVELOPMENT OF THE REVISED FUNDING PLAN

The decision to implement the new system concept
places new emphasis on the need for a concise and well
documented financial plan. Cost estimates were developed
earlier as part of the system concept. Further, the decision
to implement will have to be supported by funding commitments

in the form of local budgets, bond issues, grant funds, or

other known funding sources; these are the baseline ingredients
for developing the implementation funding plan.

The funding plan must address two major project-related
cost categories: implementation costs and recurring
operating costs. The funding plan must address each of
these as separate problem areas. With the exception of
first-year maintenance agreements on much newly purchased
2lectronic equipment, the sources and application of funds
differ greatly for these two categories.

3.2.1 Identify Sources of Funds

The sources of funds for implementation must be recog-
nized by the program manager in preparing the funding plan.
The availability and amount of these funds should be known
from the commitment documentation (grant award, budget
narrative, etc.). The use of these funds may he restricted
by the method through which they flow to the governmental
agency (police, fire, telecommunications office, etc.)
responsible for the implementation and operation of the
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new system. Funds which are part of a budget appropriation
from the general fund of a municipality can frequently bhe
used for implementation and operation. The sources of such
finds include:

Taxes
Shared revenues from State government
User charges

Other municipal revenues (fines, interest income,
etc.).

Funds which may be restricted to certain types of
implementation which frequently exclude their use for
recurring operating costs include:

. State grants-in-aid
Federal grants

. Grants from private foundations
Bond issues for capital acquisitions
Gifts from private sources.

- The user agencies can also be a source of funds. The
implementation costs (non-recurring costs) can be partially
off-set by the assignment of agency property in the form of
real estate or equipment. Title to these properties should
be formally transferred and recorded. Operating funds (or
equivalent service) will most frequently be provided by the
user agencies. The agreement to provide these funds or
services will be included in the agency agreements. It
will be the task of the project management to define the
amount of these costs or services that are to be paid and
services provided. These arrangements should also be made
part of the agency agreement with each user agency.

3.2.2 Develop the Financial Schedule

An overall project schedule was developed for the
system implementation as part of the system development
activities. This schedule should be up-dated and a financial
schedule should be developed that reflects the revised
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implementation schedule. (The financial schedule will

again be revised when the contract has been concluded with
the successful bidders. However, a preliminary financial
schedule is required as a basic plan to make funds available
as needed.)

The financial schedule will include the following
milestones as a minimum:

The date of each major expenditure of funds and
the estimated amount required

The date and amount from each source where funds
would be made available to the project

The schedule for financial reports from the
project manager.

The status of the financial schedule and any revisions
needed in the financial plan should be a major part of each
financial report.

3.3 CONSIDERATION OF LICENSING AND REGULATORY IMPLICATIONS

The planning for system implementation should also
include the scheduling of activities related to the licens-
ing of the new system and taking other actions to satisfy
additional regulatory requirements. The extent of these
activities will vary with the characteristics and complexity
of the new system. The participating user agencies will
already be licensed by the FCC. However, new licenses and
license modification will be needed in most cases. These
are long lead-time procedures and must be planned well in
advance of system activation.

The project manager must first determine whether the
system concept is in conformance with the laws and regula-
tions and if additional regulatory action is needed. Some
of the rules and regulations that apply to higher technology
telecommunications systems are discussed in the following
paragraphs.

3.3.1 Federal Communications Commission (FCC) Rules
and Regulations

All communications systems defined under the Communi-
cations Act of 1934, as amended, are subject to the FCC
rules and regulations. Of concern to the system planner
are those sections which deal with:
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Frequency Coordination
Licensing Radio Transmitters
Antenna Support Structures

Operating Practices.

' ignifi ding
s can vary significantly depen

S ooy r to be used, the type of

the part of the country

Licensing pro
upon the radio frequency spectrum

i i i me cases, _
radio service, and in =Ye) ‘ Y
in which the system 1S located. The planner 1is advised

seek counsel with persons OT organizgtions skilled in the
application of FCC rules and regulations.

3.3.2 Federal Aviation Administration

Formal engineering studies.of any intenizd agziggzr
tower construction will be required by the F .th L sion
studies may be required by some states through el

of Aviation or Department of Transportation.

3.3.3 Federal Statutory Considerations

+ standards should be considered
ds are employed in thg
le regulations would include

Other Federal procuremen
whether or not Federal grant_fun
project. Some of these applicab

the following:

policy Act of 1969 - An
environmental impact statement may be_reqigred
for any new constructiop or modification £ el By
existing structures; this may'also be reqor

the State; the system may be judged a ma% .
action in accordance with FCC Rules and Regu

tions (1.1304).

National Environmental

Clean Air AcC
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t of 1970 (PL—9l—604)(42USC1857 et seg.)-

An environmental impact statement may be required.

Federal Water Polution Contrgl Act (PL—?Z—SO&)
(33USCl251 et seg.) - An environmental impac 4
statement may be required; also see FCC Rules an

Regulations (1.1311).
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National Historic Preservation Act of 1966 -The
effect of implementing the precgram on the protection
and preservation of national historic sites or
objects might have to be assessed; see FCC Rules

and Regulations (1.1305).

Occupational Safety and Health Act of 1970 - As
administered by OSHA, this act does not apply
directly to employees of state and local govern-
ments; however, some states have adopted the same
or similar regulations which do apply.

Executive Order 11246 (as amended) - Equal employ-
ment opportunity requirements

Copeland "Anti-Kick Back”" Act (18USC874)

. Davis-Bacon Act (40USC276a to a-7) - minimum wage
requirements.

The project managers should consult local authorities
experienced in the application of these Federal or State
regulations for guidance. Adequate time and resources
should be scheduled to resolve these licensing and regula- :
tory activities in a timely manner. :

3.4 DETAILED IMPLEMENTATION SCHEDULE i

An implementation schedule was previously submitted as
part of the Master Project Schedule. This schedule must
now be up-dated and expanded to enable its use as a manage-
ment tool to control and report on the progress of the
implementation program.

The implementation schedule should be displayved as a
graphic time-dependent chart which will be supported by
narrative descriptions of each task, each milestone and
each reporting point. The complexity of the project will b
determine the detail of the chart display. The chart and |
narrative description should be the least complex and
detailed as permitted by the size of the project. The types
of charts to be considered were discussed in Section 2.2.

3.4.1 Scheduled Activities

The schedule will include periodic schedule review
milestones to revise and modify the implementation schedule
in accordance with ever changing inputs. In addition, the ‘
implementation schedule should include the following items: )
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Implementation Management - time scheduled for
initiating the project management structure;
developing its operating procedures and authority;
preparing the management plan; preparing the
funding plan; and addressing regulatory
considerations.

Reporting Schedule - the schedule should show all
project milestones and dates for the submission
of milestone progress reports and financial
reports.

Procurement Document - a schedule should be
developed for the preparation of the procurement
specifications and other documentation needed for
the competitive procurement of the systems and
services required to implement the system concept.
(Two steps may be required; a request for technical
proposals may be required prior to a request for
bids based on a definitive system specification.)

Solicitation of Bids - adequate time must be
scheduled for prospective bidders to generate
sound technical proposals and cost proposals
appropriate to the procurement documentation.

Contract Award - the award of a suitable contract
to the selected bidder may require significant
time depending upon the size and complexity of
the procurement.

Facility Preparation - the renovation of existing
facilities or the construction of new facilities
must be scheduled to meet system installation
dates..

FCC Licensing - when new or modified FCC licenses
are required, the Frequency Coordinator should be
notified at once; the FCC should also be placed
on notice at the same time.

Equipment Installation - although the installa-
tion dates are driven by the supplier's proposal,
the relation of these installation dates to all
other elements of the implementation schedule
must be clearly shown.
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Personnel - the personnel must be identified and
trained in a timely manner to meet the system
test and cut-over schedules.

Test and Acceptance - the test program must be
scheduled from the first installation test to the
conclusion of the acceptance tests.

Cut-over - a scheduled period for cut-over and/or
parallel operation of the old system and the new
system must be planned.

Disposition of Property - the disposition of
equipment and facilities replaced or made obsolete
by the new system installation must be planned

and scheduled.

These uchedules are flexible and interdependent. It
will be a major function of project management to implement
the project in accordance with the implementation schedule
and to keep the schedule current with respect to the
changing conditions of the implementation plan.

3.4.2 Individual Agency Responsibilities for Scheduled
Activities

Scheduled activities should be assigned to the indi-
vidual user agencies and support agencies in accordance
with their known areas of expertise. This policy will keep
the program management staff small and will imprcove the
acceptance of the system by increasing agency participation.
Typical subtasks to be assigned to the individual agencies
could .include:

Preparation of procurement specifications
Acguisition and preparation of facilities
Supervision of installation

. Personnel documentation and training

Licensing and regulatory approvals
Supervision of test and acceptance

. Procurement of funds

Financial management.
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The agency participation can include the preparation
of documentation, the supervision of contractor activities,
or the complete delivery of an assigned project task such
as licensing and regulatory approvals. These assignments
should be mutually agreeable and be supported by written
agreements which clearly define the scope of work expected
of each agency and the nature of the deliverable products
expected.

Each agency can, at its own election, prepare a task
schedule for its own activities; this schedule is sub-
ordinate to and coordinated with the master implementation
schedule.

The master implementation schedule will be revised
periodically to reflect new information and modifications
to delivery commitments and other project activities. The
updated schedule should be provided to all participating
agencies. All progress reports should be based upon the
latest revised master schedule.

3.5 SYSTEM PROCUREMENT

The procurement of any materials or services that
involves the expenditure of public funds must comply with
applicable state or local laws and regulations. Federal
laws, rules and regulations apply to procurements that’
employ the use of Federal grant funds. It is appropriate
for the project management group to call upon the services
of experienced purchasing organizations associated with one
or more of the participating agencies for guidance and
supervision of all procurement activities related to the
implementation program.

The following paragraphs provide general guidance for
the basic procurement process. These may be changed
significantly by local precedence, and it is advisable that
legal counsel be consulted during the preparation of pro-
curement documents and during the competitive bidding
process.

3.5.1 Methods of Procurement

Generally, the most cost-effective method of procure-
ment is open and free competition. However, alternate
forms of competitive procurement and sole-source procure-
ment can at times be justified. The following paragraphs
address the principal forms.
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3.5.1.1 Competitive Procurement

Competitive procurement implies that all goods and
services will be acquired as a result of the submission
and evaluation of competitive offers based on well defined
procurement criteria and specifications. The two general
procedures are:

. Request for Proposal (RFP) - this procedure is
used mainly where system performance can be
defined and can be met by the innovative use of
hardware and software configurations. It may
also be used prior to the preparation cf system
specifications and prior to an invitation to bid
to develop a commercially competitive system
configuration. The form is also widely used for
the procurement of professional services.

. Invitation for Bid (IFB) - this procedure is used
mainly where goods and services are standardized
to a high degree and price and delivery are the
decisive variables - the IFB is frequently the
second step of a two-step procurement in which
the first step was a Request for Proposal.

3.5.1.2 Sole-source Procurement

This negotiated procurement form is valid when the
required grade or services can be made available only
from a single source. Typically, this condition can exist
in the following ways:

. The unique skill of a known specialists may be
required.

. Existing hardware or software may require up-
dating by its original supplier.

The required services may be a continuation of an
ongolng contract.

. Competition may be precluded by patent rights, or
secret processes.

. Competition may be precluded due to emergency
conditions or severe time constraints.
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Very small purchases of stock items or additions to
existing supplies are frequently made by sole-source pur-
chase orders when the value is small and the items have

established prices.

3.5.1.3 State Contracts or Other Joint Purchase Agreements

An open contract for the joint purchase of radio
equipment is seldom used for the procurement of telecommuni-
cation systems. The high dollar value of services such as
installation, training, testing, licensing, etc., needed
for complete system implementation is difficult to accommo-
date through the traditional joint purchase equipment
contract. However, the planner is advised to also consider
the appropriateness of using a joint purchase contract if

available.

3.5.2 Contract Forms

System contracts can usually be categorized as one of
two forms:

Turn Key Contract - a single vendor is chosen to
provide all of the goods and services needed to
install and check-out a completely operational
system and, when it has met its performance
requirements by test and evaluation, turn the
completed operating system over to the purchaser
and the purchaser's staff. Although this type of
procurement insulates the purchaser from the
difficulties of system integration and test, it
implies that the chosen contractor is equally
proficient in all aspects of integrating a large
advanced technology system into the local
environment.

System Supplier Contracts - contracts are awarded
to a number of suppliers, each a specialist in
providing a particular good or service required
by the total system. The project manager and
staff has the responsibility of integrating each
supplier's product into an operating system;
alternatively another contractor can be engaged
to provide the hardware and software integration

services. :
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3.5.3 Contract Types

The contract type should be determine
. mined by the nat
;nd complexity of the program. Counsel shoulg be soigﬁie
rom a large local procuring activity or from specialized

legal counsel. The most co i
the forlomine: mmon types of contracts include

. Figed Price Contract -~ this contract 1imsi
price to be paid for the +otal effortl;2§t2a§?§
for a well defined schedule and description of
the goods and services to be provided. Different
a;rangemen?s of this contract type distribute the
risk in slightly different ways, for example:

- Firm Fixed Price (FFP)

- Fixed'Price with Escalation (labor and
materials)

- Fixgd Price Incentive (incentive for early
delivery, Sys?em prerformance significantly
above the minimum specified, etc.)

Cost Reimbu;sement Contracts - these contracts
are used mainly where there are uncertainties
%nvzived in the performance under the contract or
in € contract price. Some of t

e ¢ he common types

- Cost Plus Fixed Fee

- Cost Plus Incentive Fee (incentive similar
to above)

These types of contracts are usuall i

: Y negotiated
w1th.a't§rget cost or target fee and other means
of limiting the purchaser's risk.

. Time apd Material Contract - this type of con-
tract is usually used for the purchase of services
based upon the amount of labor performed, expenses
rela?e@ to that labor, and the materials.used in
providing the services. These contracts are
frequently used to purchase engineering services
other professional services, or day labor work. '
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The methods of procurement to be used and the type of
contract (s) to be negotiated should be the subject of an
early decision in the procurement plan. This decision
could greatly effec: the preparation of the procurement
document and the management of the implementation program.

3.5.4 Procurement Specifications

The procurement specification describes in detail the

system and equipment that is to be provided by the contractor

or vendor. The specifications usually become part of the
contract with the successful bidder and should be prepared
with full awareness of the legal as well as technical
impact of the specifications.

For the procurement of advanced technology systems
standard equipment specifications in the form of industry
standards, government standards, or equipment manufacturer’s
standards are normally not available. The need for com-
petitive procurement also excludes the use of a vendor's
specification as part of the procurement document. However,
the standard specifications and the offerings of all leading
vendors in the field of practice represented by the system
concept should be examined in detail to establish the
state-of-the-art before the specific system specifications
and equipment specifications are prepared. This step may
be taken informally by inviting the individual vendors to
make technical presentations or more formally by soliciting
technical proposals from vendors wishing to respond to
prelimanily system requirements outlines. The system
specifications will be generated in part from the results
of these presentations and/or technical proposals.

The specifications for a public safety or public
service communication system should require equipment
which is supported by a history of reliability, easily
available spare parts, and routine maintenance procedures.
However, the advanced technology system may call for
previously untested equipment and system configurations
to achieve performance goals. The risk will have to be
assumed but can be minimized by specifying higher levels
of debugging tests and predelivery performance reviews
as part of the procurement contract.
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' The specifications used for system rocu
typically of two kinds; there is ayneed Eo degiﬁig: Z;item
performancg characteristics in detail, and there is a
cor;espondlng need to specify the quality and the charac-
ter}stlcs of the items of hardware and software needed to
achieve the specified system performance. These will be
addressed separately in the following paragraphs with the
understanding that both types of specifications are neeaed
to fully'dgscribe the system requirements to the suppliers
The specifications are the major part of the bid solicita—.
?1on. .The number of the specifications and the detailed
integrity of each specification will depend upon the size
and complexity of the new system. It is important to
develop the specifications realizing that they will become
legally binding upon the contractor and the purchaser ;like
and ?hgt competent suppliers will be unable to respond to
specifications that are too restrictive or make demands
beyond the state-of-the-art.

3.5.4.1 System Performance Specifications

The required performance of the system elements will
have bgen documented as part of the system concept. The
following elements of the system concept hecome part of the
system and performance specifications:

System configuration |
System operation
- System description
External interfaces.
These elements of the system concept document should be :

reviewed to be certain that the descriptions are complete

and all technical parameters remain valid and
correctly. are expressed

The conversion of the system concept documentation to
a sys?em performance specification will also require the
addition of other technical elements such as:
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. Reliability requirements
. Maintainability requirements

. Allowable tolerance on performance characteristics
at internal and external interfaces

. Human factors considerations

. Test and acceptance criteria.

The system specifications should display all of the
functional characteristics of the system that would be
needed to procure the complete system if the quality and
performance of the items of equipment hardware and software
were left to the judgment of the contractor.

3.5.4.2 Hardware and Software Specifications

The hardware and software specifications must completely
describe the electrical and mechanical characteristics of
each item of hardware needed tc meet system performance
requirements and most completely describe the function and
architecture of the computer software needed to meet the
system functional requirements.

It is important that the hardware specifications and
the operating software specifications reflect readily
available and competitive products. To this end the prod-
ucts of major suppliers should be reviewed in detail
before the specifications are prepared. Application soft-
ware will be unique to the system design and may require
custom tailoring to meet system requirements. However,
major suppliers may also have developed appropriate
applications programs, and if these can he used in part for
the new system, the cost impact can be substantial.

The hardware and software specifications should be
separate from the system performance specifications. For
system procurement where the purchaser assumes full respon-
sibility for system installation, system integration, and
system test, the hardware and software specifications
should be complete enough to enable procurement without
reference to the system specification. Hardware and software
specifications can also be used alone to purchase supporting
system elements such as:
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. Physical security systems
. Fire protection systems

. Commercial and emergency power distribution
systems

. Manual back-up equipment for automated systems
. Facility construction and renovation
. Interior communication systems

Personnel training.

3.5.5 Statement of Work

The Statement of Work (SOW) is a precise description
of what will be required of the successful contractor in
implementing the system. It is used in one-step procure-
ments which require a bid and a technical proposal. It is
also used in the second step of a two-step procurement as
part of the request for bid (RFB). It will include state-
ments which describe the origin of the procurement, the
need for the system, the application of the specifications
to system implementation, and will describe all services
that will be delivered by the contractor. The elements
most frequently found in an SOW are described in the
following paragraphs. A discussion of the contents of a
Statement of Work will be found in Appendix D.

. Background '~ This brief historic description of
the origin of the project is intended to inform
potential bidders of the need for the system and
any constraints imposed on the system design by
its environment. The participants and the role
each plays in the system concept is documented in
this part of the SOW.

. Objectives - The objectives to be achieved by
system implementation are described. The speci-
fications and their application in meeting the
objectives can be introduced in this section of
the SOW.
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Task and Scope of Work - The specific tasks
required by each contractor are described in
detail. This section of the SOW will be reflected
accurately in the technical proposals and narra-
tives to be received from each compliant bidder.
The scope of work will define those servicgs

which the contractor will provide in additlon_to
the system hardware and software. These services
may include:

- Installation of hardware and software

= Test plans and procedures for hardware and
software

- Testing for performance and reliability
- Preparation of operating procedures

- Training of personnel

- Spare parts and assemblies.

The scope of work will also include the require-
ments for back-up support such as:

- Warranty
- System diagnostic maintenance

- Maintenance Support Agreement (Routine/
Emergency) ‘

- Manuals and drawings

Contract Deliverables -~ This section of the SOW
will describe each deliverable item under the
contract and will define the time, date and place
of each deliverable.

Program Management - This section of the SOW will
identify all levels of program management for the
project and identify by name the persons respon-
sible for each element of contract performance
supervision.

Schedules - The master program schedule, in a
reduced and simplified form, will be presented
and described in this section of the SOW.
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The completed draft Statement of Work (SOW) and a set
of draft specifications will enable the scheduling of a
pre-bid conference during which prospective bidders will be
invited to comment on the specifics of the intended
procurement.

3.5.6 Vendor Conferences

The procurement of an advanced technology communica-
tion system justifies the time and effort required for
conferences with interested potential system contractors.
In general there are two types of conferences which may be
scheduled by the planners; informal discussions which
usually preceed the issue of a Request for Proposal (RFB)
in a two-step procurement, and the formal bidder's meeting
which preceeds the receipt of a bid in either a one-step
procurement or a two-step procurement. These will be
discussed in the following paragraphs.

3.5.6.1 Pre-Proposal Conferences

The informal pre-proposal conference with interested
suppliers usually take place before a Request of Proposal
is submitted in a two-step procurement. The conference is
intended to inform the prospective responders of the nature
of the solicitation and to solicit from them system param-
eters appropriate to the application. Some points to he
considered include:

Attendees - A invitation list of prospective
suppliers should be developed from trade sources
and previous contracts with equipment/system
suppliers.

Schedule - The conference should be scheduled
well in advance of the RFP date so that the
conference results can be included in the RFP.

Conference Record - A record of attendees should
be kept and, although informal, notes should be
made of any conclusions reached so that this
information can be developed for use in the RFP
and for later use in the documentation of the
Request for Bid (RFB).

The conclusion of the pre-proposal conference should
enable the soliciation of technical proposals as the first
step in a two-step procurement.
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3.5.6.2  Pre-Bid Conference

The formal pre-bid conference with prospective bidders
takes place after the Request for Bid (RFB) is issued in
the second step of a two-step procurement or after the
Request for Bid and Proposal is issued in a one-step pro-
curement. This conference has legal overtones, is formal,
and preferrably should be conducted by experienced and
qualified procurement officers. This conference will
require careful preparation. Care must be exercised that,
in the conduct of the conference, the interests of compet-
ing vendors will not be jeopardized. Some points to be
considered include the following:

Attendees — A list of potential bidders should be
developed from trade sources and from previous
contacts with equipment suppliers; each potential
attendee should have previcusly receive draft
copies of the specification and SOW.

Schedule - The conference should be scheduled a
reasonable time after the potential attendees
have received draft copies of the specification
and SOW and well before the bid opening date.

. Conference Record - The proceedings of the con-
: ference should be recorded accurately and a
written transcript prepared for the file.

Conference Report - A written report should be
sent to each attendee containing answers to the
questions raised at the conference and other
changes that resulted from the discussions.

The pre-bid conference will provide validation of the
specifications and the SOW by providing a forum in which
these documents can be questioned and appropriate changes
suggested.

3.5.7 Preparing the Bid Package

The bid package for a one-step procurement or the
second step of a two-step procurement can be assembled
following the pre-bid conferences when all needed modifi-
cations have been made to.the specifications and the SOW.
This bid package will generally consist of the following
elements:
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. Instruction to Bidders
Evaluation Criteria
Specifications

. Appendices.

The Instructions to Bidders section is an introduction
to the bid package which should provide the bidder with all
the information needed to respond to the bid request. It
will identify the purchaser and the person who is to receive
the bids. The time and place bids are to be received will
be identified. Any instructions regarding the size of the
proposal, its construction, or contents will be included.
The criteria under which the bids and proposals will be
evaluated may also be included in this section.

The municipal entity that is sponsoring the bid
request will also have standard legal clauses which must be
included in all procurement. These can be included in this
section or can be attached as a preamble to this section.
Some of the standard clauses are listed in Exhibit III-3.
The requirements for insurance and/or performance bonds are
usually contained in this section of the bid package.

This section of the bid package should be reviewed by
experienced purchasing agents or by legal counsel to be
sure that the rights and the responsibilities of all parties
are clearly defined.

3.5.8 Isgsuing the Bid Package

Most advanced technology systems will use the one-step
request for bid and proposal as the procurement method. A
potential bidders' list can be prepared from inputs to
previous technical inquiries made during system development
and during pre—-proposal conferences. Additional potential
bidders can be identified from trade sources and through
public advertisement of the bid request.

All potential bidders should receive the same bid
package at approximately the same time. The transmittal
letter for the bid package should identify a contact person
who can answer questions regarding the bid and should
identify the time and place of any bidders' conference to
be held prior to the submission of bids.
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EXHIBIT i11-3 . .

A formal bidders' conference should be held a reason-

able time after potential bidders have received the Request

S g 3.5.9 Bidders' Conference
Suggested Standard Procurement Package Clauses ; j

for Quotation (RFQ) in a two-step procurement or the bid
Clause Title Description . i package fgr a one-step procurement and have the opportunity
; . to study its contents. This conference provides an opportunity

f ; for bidders to clarify issues related to the system speci-

Rights to Data Title to information and data developed under contract fications and to the procurement policy.

Rights to Proposal Title to information disclosed in all proposals A bidders' conference is a formal meeting. Attendance

— - - can be considered mandatory as a condition for accepting
Preparation Costs Disclaim costs an offeror may incur prior to award of the s bids if this is so indicated in the RFQ or bid package.

contract "’ é Conference reports which provide answers to all questions
f ; : ) :
—— - - ‘ eiect all proposals : ¢ b ralsed at the bidders cor_lferenge should be provided to all
Rights to Reject Rights of purchaser to reje prop ) attendees. TFurther technical discussion between the bidders
- . j d the project management should be restricted and
; cel the procurement without ‘ if an : . any
Rights to Cancel lj(l)%thtji&?nputrghssﬁrtrt;octcan P . ! 2 changgs in the time, data, and place for the submission of
g ‘ technical proposals, management proposals, and cost proposals
Rights to Negotiate Rights of purchaser to negotiate contract terms A should be documented. An addendum to the RFQ or bid package
e should be issued in a timely manner if formal clarification
Change Clause Rights of purchaser to negotiate contract scope changes s is required.

during life of the contract . .
3.5.10 Bid Evaluation

Affirmative Action Need for certificate of compliance EREEE ) . )
The criteria by which the proposals are to be evaluated

Environmental Protection Need for an environmental protection statement i ZiéishiZeBgzggrg?Scré‘ll')ledsilil tlg? RFS Ordbig,PECkagi (inSt‘éﬁC“
). e selection board which evaluates the

[P

Financial Security Requirements for performance bonds or other surety instruments bids and proposals should document their deliberations in
showing the financial ability to meet contract requirements and : » conformance with these criteria.
liabilities |
' § The proposal evaluation procedures must insure that
Audit* Rights of purchaser to preaward and postaward facility and ~all proposals are evaluated by the same method and accord-

financial audit ing to the same criteria. The selection board should

; represent fairly the project managers and the user agencies.
The board should have as few members as possible and repre-~
sent technical, managerial, and financial skills. It is

Smali Business Compliance with Federal and State small business and minority
business set-asides

g appropriate for the board to call upon outside specialists
; in areas where the required expertise is not represented by
board members.

Sy N mcommermty ey
i

Disputes Clause Procedures for resolving contract disputes

g - The initial procedure is to separate the non-conforming
' proposals from the conforming proposals. Some of the more
frequently observed areas of non-conformance are shown in
Exhibit III-4.

ctnates J

*Not imposed except when required under Federal or State regulations governing the use of
grant funds and then only in rigid conformance with appropriate Federal and State regulations.
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\5” Proposals which violate instructions prevent these
EXHIBIT 1il-4 L. proposals from being compared item-by-item with conforming
proposals. These offerings would normally be rejected from
Representative Nonconforming Proposal Factors p}r g further consideration.
i B
& i
) R for Reiecti j Conforming proposals should be compared and evaluated
Nonconforming Factor eason Tor kejection i i on an item-by-item basis. The system specification and the
y e equipment specifications provide the identity of each line
Surety Bond Failure to submit a surety instrument with the cost proposal A item of evaluation. Prior to the evaluation, numerical
when it was requested in the procurement package or . . point scores should be established for each item; weighting
advertisement }T b factors can be assigned to particularly important items of
, i { ! specification. This scoring system should be impartially
Cost Breakdown Submitted on forms significantly different from the cost : applied by all evaluators to all proposals being evaluated.
breakdown forms requested N L ‘ .
i The numerical evaluation of the proposals through
Personnel Failure to identify and commit key personne! to the proposed item-—byjitem comparison should be reinforced with additignal
effort e L evaluation criteria which may also be reduced to a numerical
, é N score through open discussion and agreement by members of
Facility Failure to identify and commit key facilities to the proposed e the selection board. These items would include the followir-::
effort . ; '
§ ‘ ] : Understanding the Problem - How well did the
Financial Status Failure to provide proof of financial resources adequate to dL R officer interpret the problem? Was the back-
ensure contractual performance ground well articulated? Was the problem over-
o Ci stated by expanding it into areas not required by
General Presentation Excessively ornate or gross violation of proposal size and I ! ﬂ the procurement documentation?
weight limitations j ) . .
e . . Method of Solution = Did the proposed solution
Cost Proposal Inclusion of the cost proposal as an inseparable part of the ol address the problem that was defined by the pro-
technical proposal when the offeror was instructed to submit e { v curement document? TIs the solution as proposed
a separate cost proposal : innovative and valid? Does the solution as
' nr o ; 3 proposed conform to applicable laws, rules, and
&7; L regulations (FCC)?
- b . Bidder's Background - Does the offeror specialize
& i [ in the required field and does he have a good
recoxd of performance (delivery, quality, etc.)?
g { . Performance - Has the offeror's cost and tech-
" { nical performance record and system support .
record been acceptable to other clients? (Check
I , { i references.)
B . Cost - Is the cost proposal compatible with the
L b Statement of Work?
- ¥
i , 13 . Crganization - Does the offeror's proposed pro-
) ject organization give sufficient management
g g; strength for the proposed tasks?
§ i
L g1
ty |
L e
i1
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Personnel - Does the offeror identify and commit
to the project adequate numbers of skilled project
personnel and project support personnel?

Resources - Has the offeror adequate physical and
financial resources to commit to the procurement
(including nearby maintenance shops, spares,
etc.)?

Schedules - Does the evaluator know from the
proposal exactly what the offeror is going to
deliver, when he is going to deliver it, and what
each deliverable will cost?

The evaluation process should continue until it clearly
identifies a successful bidder. The successful bidder
should be notified and contract deliberations should bhe
initiated. The unsuccessful bidders should be notified as
soon as it becomes apparent that a contract award will
result from the ongoing deliberations.

The unsuccessful bidders may request post-award debhrief-
ings. These should be conducted in private and should be
restricted, if possible, to discussions related only to the
proposal in questions and to no other competitive proposal.
Supnort for these debriefings is offered by the numerical
score developed during proposal evaluation.

3.5.11 Contract Award

The purchasing agent for the host community for each
procurement will usually have a standard form ccntract that
has been tested in the courts; this form should he adhered
to. The purchasing department will have the proper legal
facilities for preparing the contract and the project manage-
ment group will provide all of the technical hack-up material
required.

The project manager should consider the following
additional contractual items:

Schedule of Payments - The schedule of payments to
the contractor must be compatible with the funding
plan that has been established for the implemen-
tation program and keyed to milestone deliverables
under the contract.
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Subcontractors/Suppliers - The responsiblity of
the contractor to adhere to all technical terms,
legal and financial constraints of the contract
should be pessed through to the subcontractors and
suppliers (1. any) without dilution.

Performance Bonds - A performance hond should be
considered to encourage timely delivery of critical
material or services.

Cancellation Clause - In the event the contractor

is unable to meet the system requirements or other
major contractual obligation such as timely delivery,
the contract should make provisions for contract
cancellations under equitable terms; the terms
should include provisions for liquidating damages.

With a system supplier under contract, the delivery
schedules and the cost schedules should now be revised to
reflect the terms of the contract. The project master
implementation schedule and supporting subtask schedules
should also be revised. The program management attention
can now be directed more fully to the questions of facili-
ties and personnel.

3.6 FACILITY ACQUISITION AND PREPARATION

An earlier system development activity provided the
identification of all physical facilities required in the
system concept. These facilities included the location
and characteristics of buildings, real estate, towers, and
other property that could be renovated or modified for use

in the new system concept. Specifically the system concept
defined:

Dispatch Centers - for command and control

Buildings - for transmitters, control equipment,
staff accommodation

Real Estate ~ for new towers or new buildings

Towers - for radio and microwave antenna support.
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3.6.1 Acquisition of Facilities

In all cases, maximum use should be made of existing
facilities and holdings; new construction or extensive
renovation of existing buildings should be minimized.

The use of property and facilities, whether privately
owned of publicly owned, should be supported hy properly
executed leases or agreements.

3.6.1.1 Dispatch and Control Centers

If the new system requires the consolidation of the
dispatch function, it is probable that a suitable dispatch
center will be available among the user agencies. This
should be reflected in the system concept and should be
clearly identified in the system configuration. The con-
figuration of each dispatch center should be developed in
terms of human engineering and human environmental condi-
tioning related to operator positions and operator work
loads. These requirements should be reduced to detailed
work orders and contracts should be let to renovate the
centers and facilitate them in accordance with thase orders.

An automated advanc¢ed technology communication system
will also require a centralized location for its control
equipment. This computerized system may require a computer-
like facility and a control agency to operate it.

An existing computer room, or a room that can he con-
verted to a computer room configuration, should be obtained
within the building complex of the selected control agency.
Work orders will be required to renovate these facilities
and other work orders must be prepared to route the required
control links into this location in accordance with the
system configuration.

The system contractor will usually provide the project
manager with a specification for needed facilities at this
location; facilities to be provided by the community. These
facilities could include, for example:

Primary and emergency power

Heating and air conditioning

Ventilation and humidity control
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Physical security
Computer floor construction
Light conditioning.
These services will have to be contracted by project
management unless they are included in the overall system

contract.

3.6.1.2 Tower Sites

The location of antennas for the new system should he
determined by well documented engineering studies of the
radio propagation over the specific terrain and at the
specific radio frequency band to be used. To the extent
possible, antennas should bhe located on existing publicly
owned antenna towers or support structures such as tall
buildings. The need for new antenna support towers should
be minimized.

The use of existing antenna ‘support structures, public
or private, should be protected by leases or agreements
which are properly executed and recorded. In all cases
where a new or modified antenna location is specified, FCC
licenses will have to be granted for each such location
whether or not it is on an existing antenna support struc-
ture. If a new tower is to be erected on a leased site or
a publicly owned site, an FAA engineering study report will
normally be required before the FCC will consider the grant
of a license.

3.6.2 Renovation and Construction

The renovation of existing facilities or the construc-
tion of new facilities will have to be completed before
equipment delivery and installation.

Renovation of existing facilities can often he
accomplished by work orders placed on the local
municipal maintenance department. The general
floor plan layouts needed for this renovation
will be part of the system configuration document.
Changes to these layouts, or the layout of
alternate facilities, can be accomplished by the
municipal facilities maintenance department or

by outside contractors.
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Construction of new facilities will probably
require the services of a licensed architect to
prepare the plans and specifications. Commetitive
bidding by general contractors will usually be
required for public owned huilding construction.
This procedure, and the public acquisition of

land upon which to erect the building, can be a
long term program. Planners should attempt to

use existing buildings and facilities to avoid
construction delays.

3.6.3 Power and Climatic Conditioning

The effective operation of an advanced technology
communications system requires special consideration of
the design of the power distribution system and climatic
control system for operation of the system control electronics.

Power - The control center should be supported

by adequate commercial power with a back-up
emergency power source to support system opera-
tion during commercial power outages. Adequate
attention should be paid to the power distribution
subsystem. Redundant power feed should be con-
sidered so that failure of one power feed bus or
one circult protector will not disable the entire
control center. An uninterruptable power supply
should be considered for computer-assisted appli-
cations which include volatile and critical

files. Engineering attention is also needed for
the design of the power and communication system
earth grounds. These must be electrically com-
patible with each other to ensure proper operation
of the digital communication system controls.

Environment Conditioning - Many advanced digital
computer controlled systems require careful con-
trol over the temperature, humidity, and dust or
dirt particles in the control center where the
digital equipment is installed. The vendor will
usually specify these limits and major air con-
ditioning and air filtering system suppliers will
be able to meet the requirements with standard
units designed for computer applications.

The power system and the climatic conditioning system
should be designed for routine and emergency operation. The
loss of commercial power is an emergency situation routinely
overcome by automatic control of emergency power generators.
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operating supervisor personnel which may or may not occupy
an active operating position depending upon the size and
traffic load of the system.

3.7.2 8kills and Experience

The detailed work load studies for management positions
and the development of operating procedures for the operat-
ing staff will have resulted in detailed job descriptions
for all classes of personnel. These Jjob descriptions will
have to be completed and approved before any of the posi-
tions are filled.

The job descriptions for each position on the staff
will include the skills and experience needed to f£ill the
position. This combination of skill and experience can be
verified by comparing it with the skills and experience of
personnel who are now performing similar tasks and operations
as employees of the user agencies. The training of new
personnel and refresher training of present employees will
be a contractual obligation of the contractor.

3.7.3 Employment Procedures

Employees are hired and transferred by local govern-
ments in conformance with established State and Federal
law. The qualifications for available positions should be
based upon the job descriptions previously prepared and
approved for each position. The project manager will
usually find that procedures not in accord with standard
policy for the employment of communication. personnel will
be difficult, if not impossible, to implemernt.

Typically, the positions will be advertised publicly.
The employees of the governmental entity responsible for
the system and the employees represented by the user
agencies should be encouraged to apply. These experienced
applicants must also meet the skill and experience require-
ments of the job description; the job description must
have been prepared with care.

The acquisition of personnel will follow formal pro-
cedures and prescribed rules. In general, these procedures
will approximate the following steps once a hudget has
been approved for the position and the pay grade:

Position Advertising - a public notice of the
openings and qualifications of candidates will
be posted.
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Application - formal applications from potential
candidates will be reviewed and screened for
compliance with the job description and position
announcement.

Testing - qualified candidates will be tested
for skill, education, and job knowledge; successful
candidates will be posted for interviews.

Interviews - successful candidates will bhe
interviewed and further graded hy appropriate
officials and the personnel who would supervise
the position being offered.

Probationary Employment - successful candidates
will receive a probationary appointment with the
condition that they pass the training requirements
and other tests prescribed for the position.

Training - most positions require the probationary
employee to pass proficiency tests showing

skills learned in the training program. Some
positions, notably dispatchers or complaint
takers, call for stress training and stress
testing. Professional assistance must be used

in employing any stress training or stress

testing techniques.

Employment - a permanent appointment is usually
offered to the candidate that fulfills the
requirements of the prohationary appointment and
fulfills job requirements.

These employment procedures and policies will differ
between communities and with the size and complexity of
the system being implemented. They are typically time
consuming and the project manager should give them careful
consideration in the implementation schedule.

3.7.3.1 System Manager

It is appropriate to recruit the system manager very
early on in the inplementation program. This will enable
that person to participate in the employment of all sub-
ordinate personnel and to participate actively in the
implementation of the system.
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., A likely source of candidates for this position is the
project management group that directed the system develop-
ment activities and/or the system implementation activities.
?he next most likely sources are the user agencies or support-
ing ggencies. Because the position will normally require a
public announcement, there will also be qualified applicants
from outside of the participating organizations.

3.7.3.2 Operating Supervisors

The supervisors of the operating staff should be the
next group to be recruited. This should be completed by
the time the system hardware and software has been installed
and the vendors are ready to conduct their training pro-
grams. The supervisor group should assist in the debugging
test and acceptance tests as part of their training.

. The supervisors will also be trainers for the operat-
ing staff and their job descriptions should express this
requirement along with other specified skills and experience.

The sgpervisors can also be recruited from among the
user agencies and other public safety agencies having

s%milar communications systems. Normally, these positions
will also be advertised.

3.7.3.3 Operating Staff

The hiring of the operating staff should be coordinated
closely with the acceptance test and inauguration of the
ope;atlng system. The initial staff should be hired and
tralped by the date the new system jis scheduled to come
on-line. However, the staff should not be trained and in
place much before that date.

These positions will be advertised in accordance with
Fhe skill and experience requirements called for in their
job descriptions. Candidates should be available on
transfer and reassignment of user agency personnel and
from outside local government.

3.7.4 Training

The initial training requirements should be imposed
upon the system suppliers as part of their contract obli-
gations; it is one of the services that they will provide
under their contract. The initial training should take
place after the operating supervisors have been appointed

and before final test and acceptance of the system is
complete.
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The software configuration of computer controlled
automated systems should provide an on-line training mode of
operation in which operator procedures can be exercised on
the system hardware and software, without disturbing the
routine operation of the system. This training mode require-
ment must be included in the system specification and in
supporting hardware or software specifications. If the
nature of the system prevents the configuration of an on-
line training mode of operation, the specifications should
then call for a training simulator which will duplicate
system operation off-line.

The training requirements of the contractor should
include initial training of selected personnel and also the
delivery of training materials and training equipment adequate
for the purchaser to train additional personnel in operation
of the system and to provide refresher training to update
staff skills.

3.7.4.1 Operations Training

The initial training program conducted by the con-
tractor (s) should include as trainees all operating person-
nel, the system manager, the operating supervisors and
senior field officers of the user organizations. This
training should be conducted at the site which offers the
best training facility; the installation site or the sup-
pliers' training location. The level of training should not
be compromised by holding it at the installation site if the
contractor's location offers better training equipment and
facilities.

The training program will have been developed by the
contractor and approved by the purchaser as part of the
system contract. The contractor will train all of the
initial staff, the supervisors and managers. The students
should be trained to operate the system in any of its
routine or emergency modes including degraded operation.
The training program must provide hands-on experience with
an operating system.

3.7.4.2 Maintenance Training

The contractor shculd provide special maintenance
training. Employees of the system staff and employees of
the maintenance agency for the system should be trained,
in accordance with the approved maintenance plan.
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Maintenance instructions for the items of hardware
and for the software system should be provided. The can-
didates for these maintenance programs should be employees
already skilled in their fields of interests and should
not include unskilled or semi-skilled individuals.

Maintenance training should be conducted prior to the
shakedown and acceptance tests on the system. The trainee
candidates can then assist in bringing the system on-~line
through the shakedown and acceptance tests thereby provid-
ing additional on-the-job training prior to the system
inauguration.

3.7.4.3 Operating Procedure Manuals

Operating procedure manuals should be the main texts
used in the initial training and in subsequent training
programs. These manuals should be revised and improved
where indicated by the results of the training program.

The functional procedures defined by the system con-
cept provide the basis for developing detailed operating
procedures for the new system. The operating procedures
will reflect the size and complexity of the specific
system.

The operating procedures will address primarily those
areas of the system where system control is exercised; the
man-machine interface. 2 useful tool to define operations
are system flow diagrams such as:

Information Flow Diagram - This diagram shows
graphically the flow of all information through
the system from input to output including each
interface and each decision peint. It specifi-
cally indicates at which points information must
be added into the system to effect decisions. A
sample diagram is illustrated in Exhibit III-S.

Personnel Flow Diagram - In those systems where
the movement of personnel affects system opera-
tion, a graphic flow diagram representing this
movement can be a useful tool. Such a diagram is
also useful in planning physical security for
normal operation or back-up manual operation.

These graphics will illuminate those decision points in the
system where intervention, such as the review of infor-
mation; adding of information, exercising control, or taking
information out of the system flow, will take place.
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The operation procedures manual should also address:

. Control Positions - Control positions are points
from which the flow of information in the system
can be modified. These should be shown in the
system flow diagrams. A written procedure should
be prepared which describes precisely how the
control function is accomplished at each point.

. Manual Operation - The advanced technology systems
and their flow diagrams normally assume automatic
or semi-automatic operation. The operating pro-
cedures plan should also provide for full or
vartial manual operation 1in the event the auto~
matic features of the system become inoperative.
Procedures for manual operation of the system,
duplicating the information flow diagrams, should
be prepared in detail.

The written procedures generated for each operator
position and each control position for automatic and manual
operation are the basis for developing the procedures
manuals for the system operation. These procedures and
procedures manuals should be completed before the initial
operating staff for the system is acquired; they will
become the basic text material in training these personnel.
The procedure manuals support the day-to~day operation of
the system and aid in its maintenance.

3.8 EQUIPMENT IMPLEMENTATION

The equipment implementation should be a contractual
responsibility of the system contractor(s).  The project
manager and the system manager will supervise this imple-
mentation and inspect all facets of implementation to he
sure the requirements of the system specification and the
equipment specifications are met. The principal elements of
equipment implementation are discussed in the following
paragraphs.

3.8.1 Installation

The responsibility for timely delivery and installa-
tion of ‘all items of hardware and software rests with the
system contractor. The installation must be completed in
accordance with the time schedule which is part of the
contract. The installation must also be made in accordance
with local codes, standards, and ordinances also called
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out by reference in the contract. The gquality of the
installation and attendant workmanship will be covered by
the system specification and the equipment specifications.

The installation schedule is probhably the most fluid of
the project schedules and the one that frequently proves to
be the most difficult to control. Careful planning and
frequent review of the plan and the progress are essential

to achieve a timely installation of the hardware and software.

The responsibility for supervising the installation
resides with the project manager. The project manager will
inspect each installation to confirm that these have heen
completed in accordance with the contract specifications and
the project schedule. The project manager will perform
inspections and will monitor the work to be sure these
requirements are being met. The project manager should
issue periodic reports which evaluate the quality and timely
performance cf the contractor's installation program and
will designate areas where corrective action 1s required.

3.8.2 Contractor Testing

The contractor should conduct a series of tests and
debugging operations to document that the equipment and
software installed meets the system specification and the
equipment specifications under the contract. The contractor
tests conducted priox to the submission of the system to
acceptance test and evaluation should be conducted with the
full assistance of contractor personnel and project person-
nel. These tests are outlined in the following paragraphs.

3.8.2.1 Installation Tests

The contractor will test each item of hardware and
software as it is installed to be certain that its operation
has not been degraded by shipping the item and installing it
in the system environment. For example, repeaters and hase
stations are checked out individually upon installation.
These tests are typically conducted by contractor personnel
and need not be otherwise documented. They may be monitored
by project personnel. At this time in the implementation
program the equipment and software remain the property of
the contractor.

3.8.2.2 Shakedown and Debugging

The contractor will begin shakedown tests and debugging
tests when equipment and software have been installed in
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sufficient guantity to integrate the functions and simulate
system performance. For example, as soon as the software
program is loaded into the computer system, preliminary
tests are run which include the controller, all terminals,
and the printers. These tests are usually conducted by
contractor personnel. The operating supervisors should be
available at this time to assist in the testing. These
tests will approach, if not achieve, system performance
requirements. They are often decisive in determining
whether or not the system can achieve acceptance. They
should be documented and evaluated for specification com-
pliance. The project management should monitor these
tests and evaluate the test results. A formal system for
reporting defective operation should be initiated so that

written records exist for each defect and each corrective
action.

[

3.8.3 System Acceptance and Evaluation

_ The system contractor will be responsible for prepar-

ing the system acceptance test procedure. The project

manager will have the responsibility of reviewing this
procedure and approving a mutually acceptable document.

The system acceptance tests will be performed and evaluated

in conformance with this approved test plan and test procedure.

3.8.3.1 Responsibility and Authority

The gystem contractor has the responsiblity to run
the test in conformance with the approved acceptance test
plan and test procedure. The community should have the

authority to accept or reject the system on the basis of
the test results.

3.8.3.2 Test Plan and Procedure

The acceptance test will be run by the contractor in
strict compliance with the approved test plan and test
procedure. This document will have been negotiated between
the system contractor who prepared the plan and the project
manager who will evaluate the plan for its conformance with
the system specifications. The acceptance criteria should
be based upon the ability of the test plan and test pro-
cedures to demonstrate compliance with system specifications.

3.8.3.3 Schedu%g

The schedule for the acceptance test demonstration k
should be mutually agreed upon between the system contractor
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and the project manager. It is preterred that the test
procedures be implemented by personnel representing both the
contractor and the system manager. The schedule for the
test should conform with the overall project schedule.

3.8.3.4 Test Results and Documentation

The acceptance test results should he carefully docu-
mented. The performance limits of each test should be
expressed as part of the test description. For complete
acceptance, all tests performed should fall within the
assigned test limits.

Tests conducted on complex electronic systems do not
always result in clearly acceptable procedures. The classes
of test defects can be categorized as follows:

Minor Test Defects - these can be repaired by
adjustment or replacement of a defective sub-
assembly and the test can be rerun and the testing
procedure continued.

Functional Defect - these result from improper
functions being performed by a hardware or soft-
ware element; the contractor can repair the

defect within a reasonable time and those portions
of the test can be repeated after the deficiency
has been corrected. It may be necessary to

repeat the entire test procedure.

Majoxr Defect - this defect, as demonstrated by the
inability to meet specifications, may prevent the
system from being accepted.

In the development of the test plan and test procedures,
recognition of the test defect categories should he clearly
documented and remedies or other corrective actions should
be prescribed for each category.

3.8.4 Cut-over Plans

System acceptance implies fthat the cut-over of the
existing system operation to the new system operation is
imminent. A cut-over plan that will be acceptable to the
user agencies will be reguired. The two basic procedures
for implementing a cut-over can be categorized as follows:
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Parallel Cut-over - the old system and the new
system are operated in parallel until confidence
in the new system permits operation o be trans-
ferred completely.

Sequential Cut-over - One function at a time is
cut-over starting with the minor functions and
proceding sequentially to the major functions
until all functions are assumed by the new system.

Brute Force Cut—-over - at a predetermined time
operation of the old system is terminated and is
completely assumed by the new system.

_ For a multi-agency operational cut-over, it is appro-
priate to cut over one agency at a time using either parallel
or brute force techniques. There are many local factors
that will determine the order of cut-over. In general,
cgnsideration should be to bring those agencies on-line
first who have the lower traffic loads. The higher traffic
load agencies will then be cut-over afiter the system staff
has had on-line real~-time experience and will be more
confident in handling the higher traffic load. Evaluation
data collection should be implemented at system cut-over.

3.8.5 System Documentation

The system documents that are required should be
clearly defined in the system contract. The contract has
not been satisfactorily completed until all of the documents
have been delivered in the number specified and each docu-
ment has been corrected to represent all changes made
during installation and test.

The minimum of documentation that would be required
by an advanced technology communication system includes:

Manuals -~ the manuals to be provided by the
contractor will include the following:

- Ope;ation Manuals - for each operating
position; shcould be provided in a number
adequate for use as training texts as well
as reference material at each position.
These should be bound in a way to permit
frequent revision.
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- Quick Reference Cards - each operating
position should be provided with quick
reference cards developed from the operation
manuals for each position.

- Maintenance Manupls - detailed enough to
permit repair and adjustment of any sub-
assembly of any hardware item should be
supplied; these should include schematic
diagrams, functional diagrams, and trouble
shooting guides.

- User Manuals - user manuals should bhe pro-
vided for the operations software and
applications software for computer controlled
systems.

Drawings - should be provided showing the
mechanical and electrical installation of each
item of hardware. The drawings will include the
interface connections to the outside supporting
systems such as power, telephone, microware,
recorders, alarms, and other services. The draw-
ings should include wiring schematics for the
power distribution system and the signal distri-
bution systems. The drawings should represent the
system as installed in the facility.

Spare Parts Lists - the system contractor should
provide a list of recommended spare parts and
spare assemblies. The quantities recommended
should support the system configuration for at
least one year or until operating experience with
the system has developed a more accurate measure
of the required quantity of each recommended
spare. A separate list of spare parts to be
provided during the warranty period should also he
included.

Other system documentation may be recommended by the
system contractor in the bid proposal or in later negotia-
tionsg. These recommendations should be evaluated carefully
with respect to system requirements and cost.

In the performance of its functions as a public-safety
communication system the system may require other documen-
tation not provided by the system vendor. The project
manager through the user agency coordinators should develop
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a list of these recommended local directories and documents.
These docunents should also be on hand at system cut-over.

The equipment implementation and cut-over does not
complete the system management responsibilities. The
system manager and staff will continue the operation of the
system and will continue to evaluate its effectiveness in
solving the system problems it was designed to overcome. A
program of evaluation data collection should be implemented.

3.9 POST IMPLEMENTATION SUPPORT

The post implementation support program will address
both funding and staffing for sustained operation.

3.9.1 Continued Funding

The one-time investment costs related to the system
procurement and implementation can freguently be off-set by
State or Federal grant funds. This is usually not true of
the recurring costs of continued operation of the system.

Recurring costs will include the following:

Personnel - salary and benefits

Maintenance - the maintenance of the facility and
electronic equipment/software after the first year

Equipment Replacement - the periodic replacement
of worn or obsolete items of hardware and software

Leases or Rent -~ the periodic charges for occu-
pying the facilities or use of third party
equipment

Utilities - the periodic charge for heat, light,
telephone, air conditioning, power, water, sewer,
and other services supplied by a third party

Supplies - the expendable materials used in
operating the system

Training - the cost of periodic training of
replacement personnel and up-~dating the operating/
maintenance staff personnel.

Each of these recurring cost requirements should have
been examined and dimensioned during the system development
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program; they were evaluated in the system concept document.
These items should again be examined during the planning
elements of the system implementation program and detailed
in the implementation funding plan. Providing these funds
will typically fall to the user agencies; distributed among
them by a mutually agreeable formula which reflects the
potential value the system has for each participating
agency. The formula for the partitioning of the cost among
the agencies will be part of the written agency agreements.

There must also be a mechanism by which these costs
will be billed to the agencies, collected from the agencies,
managed and audited. These funds should not normally be
included as part of the general accounts of any one agency;
even if one agency has assumed full responsibility for the
operation of the system. Separate financial accountability
should ke implemented for the continuing funding of the
system. The complexity of this <Sinancial control mechanism
should be minimized within the constraints of accountability.

3.9.2 Personnel Replacement and Training

The replacement of personnel and the up-dating of
staff personnel can be a recurring problem which will vary
with the type of system. Systems which include high
stress occupations such as public safety, dispatching and
complaint taking, typically experience high personnel
turnover rates and the corresponding need for frequent
training and motivation. Systems which are remote from
the public access itunctions and the burdens of dispatching
usually do not experience such high personnel turnover
rates.

3.9.2.1 Personnel Hiring or Transfer

The hiring or transfer of new personnel or replacement
personnel requires the application of the same personnel
procedures outlined for the acquisition of the initial
staff. Periodic examination may be appropriate for the
first line personnel positions in order to provide a list
of qualified candidates to £ill openings as they occur.

3.9.2.2 Training

The two levels of training that should be considered
are the following:
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Entry Training - for new and replacement personnel;
follows the same training program used for the
initial staff and is taught by the supervisor/
instructors.

Refresher Training - is usually required because
of changes made in software and equipment func-
tions as the system matures; usually taught by
the supervisor/instructors.

Training should be considered as a means of motivation
in addition to its role in support of proficiency.

3.9.3 Support Staff

The project should have the full-time services of
equipment maintenance personnel and software systems per-
sonnel. The number of these and their skill levels will
depend upon the complexity of the system. However, the,
software staff should consist of at least one systems ana-
lyst supported hy at least one senior systems programmer.
The hardware maintenance personnel should be fully qualified,
experienced, and equipped to perform any maintenance task
except the most unusual.

* * * *

The position of the system management in the hierarchy
of the local government organization will determine the
extent of involvement the system manager will have in the
personnel process. Regardless of system size and complexity,
the motivation of the operating personnel is key to the
success of the system.

3.10 SYSTEM EVALUATION

Post implementation evaluation is required for projects
in which Federal grant funds under the Omnibus Crime
Control Act of 1970 and the Crime Control Act of 1973
(P.1..93-83) are used. The requirement is clearly defined
in the LEAA Guideline Manual (M4100.1D) "State Planning
Agency Grants." The stated objectives of the evaluation
program are:

To gauge the success of implementation

To demonstrate efforts to improve the quality of
law enforcement and criminal justice

To provide a basis for updating and revising
future plans.
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The system implementation will be obliged to meet these
requirements if funding is achieved under these Federal
programs. Post implementation evaluation is also recom-
mended for those systems not funded by Federal grants.

Some of the elements of post implementation evaluation
are described in the following paragraphs.

3.10.1 Evaluation Plan

The execution of the evaluation plan must result in an
evaluation report that will meet the requirements set forth
in the LEAA Guideline Manual (M4100.1D). The evaluation
plan should address two principal guestions:

Did the project accomplish what it was planned to
accomplish?

What side effects, desirable or undesirable, can
be ascertained from project operation?

The development of the evaluation plan should be ini-
tiated with the system development activities. During the
original documentation of existing systems and during the
period of problem analysis and solution, information should
be developed for the baseline system evaluation criteria.
Data, describing technical performance and operational
performance of the then existing systems form the hase
against which quantitative measures of improvement ¢an bhe
established. The technical and operational requirements for
the new system are also documented during the system develop-
ment activities. These requirements, and the performance
measurements of the old system are the ingredients from
which the evaluation plan is developed.

Execution of the evaluation plan should hegin during
system shakedown and debugging tests when the system con-
figuration and operation have been stablizied. This should
continue through the acceptance tests where as many as
possible of the evaluation test parameters and procedures
should be exercised. Therefore, the evaluation plan should
delineate:

The kinds of data to be recorded
The procedures for measuring the data

How the data is to be recorded (forms to be used)
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When the data is to be recorded (how often)
The configuration of the evaluation reports
The distribution of the evaluation reports.
The §ystem manager will recognize that, as the system
matures{ 1@8 performance and operation will probably change.
The periodic evaluation report can be instrumental in bring-

ing about these changes in an orderly manner.

3.10.2 Scope of Evaluation

The evaluation report(s) should include all elements of
program and project performance. Continued support by
local, state, and Federal agencies will be strengthened by
evidence of results-oriented marnagement. Some of the ele-
ments to be included in the evaluation are outlined below.

3.10.2.1 System Effectiveness

A determination should be made as to whether the
system is satisfying its role; and if the system inputs and
outputs are used as specified in the system concept.

System parameters that have modified the system use or
performance since implementation should be identified.

3.10.2.2 Techniceal Evaluation

The intent oy this evaluation is to determine how well
the system specifications and equipment specifications are
being met. The considerations include:

System Performance -~ determine how well the
operational requirements are being achieved;
reliability and maintainability performance is
included.

Equipment Performance - how well each major
item of equipment is meeting its performance
specification.

Operation - if the level of skill needed and the
number of personnel needed are compatible with the
system plan and system operation.

Maintenance - if the level of maintenance planned
and the vendor support services and warranty have
been adequate.
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Technology -~ if the advanced technology features
of the system hardware and software have been
effective in meeting system requirements.

Special Characteristics - if the installed
equipment and software include unexpected features
not contemplated in the system design ox
specifications.

3.10.2.3 PFinancial Evaluation

Advanced technology programs should be evaluated on
the basis of worth and value to the user agencies. Some
of the items of financial evaluation that should be considered

include the following:

. Investment Cost - Determine if the cost of pro-
curing all goods and services was within budget
and was cost-effective.

Operating Costs - Determine if operating costs
are within budget plans and are the minimum com-
patible with effective service.

Cost Control - Determine if accounting and con-
trol procedures are within acceptable audit
standards.

Value Standards -~ Determine if target values in
terms of performance-per-dollar-spent by the
user agencies are being achieved.

3.10.2.4 Management Evaluation

The evaluation of the system management should include
some of the following considerations:

Organization - Determine if the organization
structure is the most cost-effective structure
for the size and complexity of the system.

Interrelations - Determine the adeguacy and
effectiveness of interrelations with the user
organizations and local governments.
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Controls ~ Determine the adequacy of cost and
management controls with respect to meeting bud-
gets and performance schedules.

Skills —.Determine if adequate management, tech-
nical, f}nancial, and legal skills have been
made available to system management.

3.10.3 Data Resources

The data specified in the evaluation plan can be
recorded at the appropriate intervals. Other appropriate
data can be accumulated on a routine basis and analyzed at
the evaluation intervals. Some of these routine sources
of data include:

Operation Logs - Logs of system operation that
show trgffic loads, traffic load distribution,
delay time, system up time, system down time,

channel wait time, and other system operating

parameters.

Main?enancg ;ogs - Records of maintenance and
repalr activities which show parts or assembly
replacement and the costs of maintenance.

Test Reports - Periodic tests that are conducted
either for maintenance or routine testing should
be reported in a standard form.

. User Complaints - A record of complaints of
system operation should be available.

* * * *

An evaluation plan which results in periodic manage-
ment reports is an important management tool. The use of
such a plan should also receive consideration for those
systems where the source of funding does not make formal
evaluation mandatory. ‘
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APPENDIX A

SUGGESTED AGENCY AGREEMENTS

APPENDIX A

SUGGESTED AGENCY AGREEMENTS

I.* INTRODUCTION

The agreement by two or more local government public-—
safety agencies to enter into a joint enterprise which
provides a mutual service of value to the participants is
best documented by written agreements between the parties.
By their nature, these agreements are highly individual,
tailored to specific requirements of each program in each
locality. This appendix to the System Implementation
Planning Guide (SIP) is intended to suggest only a general
outline of such agreements. The details and the order of
presentation will depend upon each kind of enterprise
contemplated, its complexity, and the immediate cooperative
environment. Legal counsel should be consulted.

1. Purposes of the Agreement

The purpose of a written agreement is to describe
the reason for the cooperative effort and the results
that are expected to be achieved through mutual
participation. By reducing this to a clear and
unambiguous written statement, the involved parties
will fully understand their mutual participation.
Equally important, the governing bodies, of which the
participants are a part, will be able to determine the
true nature of the program and the expected results and
thereby provide their support.

2. Scope of the Agreement

The agreement should define the dimensions
within which the terms of the agreement apply. The
responsibilities and liabilities of each of the
participants should be clearly documented. There
should be no unwritten understandings between the
parties.



The following model outline of an agreement form
provides a series of topical considerations to be
evaluated during the development of an interagency
agreement. ‘The precise form of a specific agreement,
and the language to be used in each case, should be
provided by legal counsel. In many cases, standard -
legal form and substance is required by State or
Federal regulation.

IT. SUGGESTED MODEL OUTLINE

The following topics and items are intended to delineate
key considerations in the preparation of an interagency
agreement.

1. General Terms and Legal Base

The general terms will include the following as
a minimum:

. The identification of each participating
agency

. The requirements to be imposed on those
agencies that may wish to participate at a
later date

. The concise purpose of the joint enterprise
and the mutually advantageous results that
are expected to be achieved

. A statement of the legal authority under
which the public agencies are able to
contract with each other for the stated
purpose; this may be a state law, a local
government act, a series of resolutions
passed by the local governmental authorities,
or similar authorization.

[}

2. Services to be Provided

The services provided by each agency and to each
agency will be defined. These include the following
considerations:
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. Definition of the services to be provided by
each agency to the mutual system; these
services could include, for example, equip-
ment maintenance, equipment, facilities,
operating manpower, support services, and
similar items of wvalue to the system.

. Definition of services the system will pro-
vide to each participating agency; such
services could include the dispatching of
field forces, management reports, statistical
data, and similar items of value to the
agency.

. The definition of the quantity or extent of
each service to be provided.

The responsibility each agency has for
delivering its service and the responsibility
the mutual operation has for delivering its
services to each agency.

. The extent of any back-up or redundancy to
assure that services are delivered in a
timely manner throughout the life of the
agreement.

3. Liability

A key element of the agreement between two or
more public agencies is a clear definition of the
liability each of the agencies has for the actions of
other parties to the ag: - zment. This is particularly
true if one or more of the agencies provides public
services on behalf of the other agencies. Agreements
to limit the liability exposure of participating
agencies would include the following considerations.

Responsibility for defending the provider
agency in potential lawsuits.

. Indemnification of the providing agency
against liability judgements against a
participating agency.

. Indemnification of the participating agency
against legal actions or llablllty judgements
against the prov1der agency arising from the
normal provision of agreed-to services.



4. Amount and Manner of Payment

The providing agency must be reimbursed for the
expenses of the service it provides to the participating
agencies. A portion of this obligation will fall to
the individual participating agencies. The agreement
between the agencies must be specific¢ regarding this
individual responsibility and will be definitive of
the following considerations:

The specific services to be provided and the
cost of each service

The method by which the cost and value of
each service is calculated

The means of payment for example: cash,
in-kind services, cash equivalent in material
or equipment, and any other valuable con-
sideration agreeable to the parties to the
agreement

The time and manner that payments are to be
made

The use of outside funding sources such as
grants or gifts.

5. Fiscal Procedures

Sound fiscal planning is key to the successful
implementation of public agency cooperative programs.
The responsibility of the provider agency for financial
integrity must be defined in the agency agreements.

The agreement will specify the following elements:

The type of financial records and how they
are maintained

The contents of the periodic financial
reports and the schedule for submitting
these reports to higher authority and to
participating agencies

. Access to the financial records by each
participating agency
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Certification and/or audit of the records
and financial reports

Terms and conditions relative to the periodic
reassessment of rates charged for each
service provided.

6. Administration

The administrative structure of the cooperative
program should be defined in the agency agreements.
The guthority and responsibility of each agency for
participation in policy administration and the authority
and responsibility for day-to-day operation should be

included. Some of the key elements in the agreement
are:

The identification of the person(s) authorized
to sign the agreement on behalf of each
party to the agreement

. The identity of the person(s) who will
represent the participating agency and
providing agency in policy matters

. The ;egponsibility and authority of the
providing agency to supervise project
personnel and establish personnel policy

The ;egponsibility and authority of the
providing agency over joint-use facilities
and equipment

The retention by participating agencies of
con?rol, responsibility, and authority over
their personnel, facilities and equipment

that may be used in the cooperative project

Identity anq authority of persons responsible
for thg review of the agreements and for the
determination of compliance.

Thesg and other administrative elements suitable
to ?he unique environment and nature of the proposed
project should be negotiated between the parties and

made part of the written agreement to participate.
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7. Real Property and Equipment ‘ j ! i . Procedures for amending the agreement

. ‘ 4 ! during its intended term
The cost-effective implementation of a multi- i

agency cooperative program should make maximum use of .
facilities, property and equipment available from the 0o i
participating agencies. The agreement should identify cod
these properties and materials; it should establish : - 9.
the rules under which the properties and materials are P g '

to be used. ' Some key considerations are: J

Disposition of property and equipment upon
termination or cancellation.

Other Provisions

The agency agreement is a custom document generated
to reflect the unique needs of the specific circumstance
and the environment in which the mutual agreement is
being generated. Each agreement will include terms
and conditions of an individual nature. Key among
these are the following suggestions:

Identify each item of property and equipment o :
that is to be transferred to the use of the .
cooperative system -

Establish the value of the property and/or . : ; §
equipment and show the method used to S .-

_ Method of resolving disputes; for example,
establish the value i

arbitration, application of appropriate

' State or Federal laws, etc.
Provide for the return of the property and

equipment upon termination or cancellation '

Identity of the court of jurisdiction for
of the agreement i

adjudicating disputes.

. Define the method to be used to establish :
the value of property and material to be _ ,
returned to the original supplier upon the Lo : ~ . Statutory status and filing of the agreement.
termination, modification, or cancellation s b :
of the agreement.

Definition of terms used in the agreement.

Interrelationship of agreements.

* *

8. Duration, Termination, and Amendments P i * * *

The agency agreement must provide for modification §o =
to the agreement during its term. It must also b :
define the duration of the agreement, make provisions ‘ ot
for cancellation of the agreement, and disclose how .
the agreement is to be terminated. The following : -1
items should be included: ’ By

The drawing of interlocal contracts and agreements to
provide public services or hold public property for the
mutual advantage of multiple governmental organizations may
be subject to local, state, or Federal regulations and/or
laws. These documents should be drawn up under the advice
of legal counsel to insure their status as legal instruments.

The term of the agreement
The circumstances under which the agreement

can be terminated during its intended =
duration !

The terms under which the agency can withdraw
from the agreement

s
s

The circumstances under which either party
can cancel the agreement
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APPENDIX B

DATA ACQUISITION

APPENDIX B

DATA ACQUISITION

I. INTRODUCTION

The initial step to be taken in defining the require-
ments for a new system is to establish an effective data
base. This data base is a collection of relevant factual
information organized to enable rapid retrieval and com-
parison of data. The data base provides information on the
status of the existing communications system, its resources,
and its management. The data base also identifies system
deficiencies that justify the need for an improved system,
documents the required system performance, and establishes
implementation priorities through the quantification of
needs. The data base will also document those system
performance parameters to be used in post-project evaluation.

The data base should be limited to information directly
useful in developing a concept design that is responsive to
the project objectives. The first step in development of
the data base is to identify the objectives to be achieved
in implementing the project and then determine the elements
of data which must be acquired to support these objectives.
The objectives must justify the implementation of the new
system. Section II of this Appendix will discuss this
task.  Having decided on the scope of data to be acquired,
the method of data acquisition must be developed. Methods
of data acquisition are discussed in Section III.

IT. DETERMINE THE TYPE OQF DATA NEEDED

The development of an effective data base will require
the active cooperation of the system user organizations.
The cost-effective approach to this effort is to identify
the scope of data needed to develop the system concept in
accordance with system objectives, identify the data needed
to compare final system performance, and limit the data
collection to these types of data. This will minimize the
time needed by the project staff and the personnel of the

user organizations and will enhance the credibility of the
program.



1. Define Project Objectives

The objectives to be achieved by the implementation of
the project should be clearly defined and accepted by the
participating organizations. These objectives are key to
the identification of the type of data needed in the data
base and, equally important, the type of data that is not
needed in the data base. For example, if the objective of
the project is to replace a technically ohsolete VHF low-
band, half-duplex radio system with a new 800 MHz con-
ventional duplex radio system, data that might be required
would include:

The assignment of portable radios and their use
The number and assignment of mobile radios

The location and availability of base station
antenna support structures

Radio coverage problem areas
. Performance data on the existing system.

Data that we might not need for this specific proklem
could include:

The type and model number of existing low-band
portables

The type and model number of existing low-band
mobiles

The type and model number of base station antennas.

Other project objectives will dictate similar varia-
tions in the data needed to proceed with a concept design.
It is recommended that data acquisition bhe restricted to
the needed data and that the plan to collect the data be
structured to these limitations.

2. Identify User Organizations

The system user organizations who will participate in
the data acquisition, data collection, and plan must he
identified. In general, there will be two categories of
users as defined in the following paragraphs.
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(1) Principal Users

The principal users of the communications system
will be those for whom the communications system is a
critical element in their operating capability. They
typically employ most of the resources of the system.
These agencies will determine the concept of the new
communications system, and the data acguired from them
as part of the data base must be complete and accurate.
Some of the characteristics that identify the principal
user organizations include:

Radio dispatch responsibility for themselves
and other agencies

Primary response requirements for emergencies
and disaster operations

Public safety responsibility for the pro-
tection of life and property

Full-time public service operations such as
public transportation and urban traffic
centrol.

Most of the time planned for data acquisition
should be scheduled for these principal users of the
system. Each principal user should participate
directly in the data collection effort.

(2) Other Users

Communications systems which support multiple
users frequently have "users of convenience" in addition
to the principal users. These agencies typically
employ few of the resources of the system, and the
communications system is less critical to their
operating capability. These users are frequently
characterized by one or more of the following:

Part-time dispatch or dispatch by other
agencies

. Peripheral response requirements for emergency
or disaster operations

. Secondary responsibility for the protection
of life and property.

e



Frequently, data acquired from a principal user
will also include data for one or more secondary
users. For example, a police dispatch operation might
also have full responsibility for the school bus radio
system, the traffic sign repair units, and other part-
time users of a local government radio system. Data
acquired in this manner can be verified and/or reinforced
by telephone or by other methods more time efficient
than personnel interviews and individual inspections.

The amount of time and resources budgeted for
the acquisition of data from less critical users of
the system, and the identification of these second-
tier users will vary with each project and local
environment. The planner must consider the cost
effectiveness of collecting data from these users
within the framework of the project and the user
relationships.

3. Plan for Data Acquisition

The most effective methods of data acquisition are
based upon a well-conceived data acquisition plan. ' This
plan will identify the elements of data to be acquired and
the order and method of acquisition.

(1) Orientation Meetings

Before data collection is initiated in a multi-
agency environment, orientation meetings with the user
agencies should be conducted to ensure their support.
These meetings will enable a review of the project
objectives and should encourage the participation of
the user agencies in developing the data survey
package.

(2) Outline the Data Base Report

The data required (identified through consider-
ation of the system objectives) can be further refined
by developing an annotated outline for the data base
report. This annotated table of contents will describe
the type of data to be reported and the form in which
the data will be reported. This will further define
the data to be collected and the form in which the
data will be collected from each agency. Data not
needed can therefore be identifed and eliminated from
the data collection effort.
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(3)

Develop the Data Outline

From the outline of the data base report each

category of data can be further reduced to its com-
ponent parts. This outline will serve as a checklist
for the construction of questionnaires or interview
guides to be used to acquire the data. Some of these
data elements include the following:

Operating Data
- Dispatch operations
- Command and control

- Special operations - nuclear Civil
Defense

- Citizen access

- Data system access

- Interagency coordination

- Maintenance considerations
Technical Data

- Licensed radio frequencies

- Tone-coded squelch fregquencies
- Selective calling capability

- Area of coverage

- Transmission systems

.. Microwave
.. Telephone circuits
.. Radio relays

- Traffic loads and traffib\gfofiles
N\
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. Inventory
- Base stations
- Repeaters
- Mobiles - vehicles
- Portables
- Computer-aided systems
. System deficiencies
- Lack of coverage ("dead spots")
- Channel overloading

- Equipment deficiencies (obsolescence,
maintenance, etc.)

- Interference (IM, etc.)
- Operator training
. Financial considerations
- Current investment
- Operating costs
- Maintenance costs
- Replacement costs
This check list of needed data elements will
vary with the system objectives, the type of system
being considered, and the size of the project.
The planner is obligated to develop the minimum

list of- data elements that will provi@e a@equate sup-
port for the achievement of system objectives.

* * * * *

Having determined the type of data needed and having
identified the elements of data needed for each data cate-
gory, the planner is prepared to acquire the data and
document it in a useful format.
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ITI. METHODS TO ACQUIRE DATA

The methods of acquiring and recording the needed data
will be determined by the size and complexity of the project
In general, the least time consuming and most cost-effective

methods should be employed consistent with the needs of the
project.

1. Determine the Data Acquisition Method

The method chosen for data acquisition must be suitable
to the nature of the project and its size. The most common
methods of acquiring data for a data base are shown in
Exhibit B-1 along with a summary of advantages and dis-
advantages of each. These methods are discussed in the
following paragraphs.

(1) Review of Existing Documents

The existence of documents containing the needed
elements of data should be determined. These will
provide the planner with baseline information around
which the balance of the data acquisition effort can

be planned. Useful documents to be examined should
include:

Earlier study reports
. Annual inventory documents
. Equipment purchase orders
. Annual budgets

. Previously prepared system configuration
reports

. FCC radio station licenses.

The planner should verify the validity of these
documents; the information may be out-dated.

(2) OQuestionnaires

The questionnaire is a traditional way of acquir-
ing consumer data and is used with varying levels of
success by communications system planners. The
principal use of the questionnaire is for the acguisition
of data from a large number of participants over a
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Method Advantages Disadvantages
Questionnaire Wide distribution in less time High level of refusal
(mail) Low Cost Misinterpetation of questions is undetected
No interviewer bias No control over quality of the informant
Likelyhood of thoughtful reply Written answers may be misinterpreted
Questions must be very carefully prepared
Follow-up required for no-response
Personal High yield from a 100 percent sample Costs are high for large samples
Interviews Supplementary information can clarify Transportation adds significantly to survey time
response The block of interview time must be scheduled
Information is more likely to ‘be conviently for the informant
correct The interviewer can bias the results
Informant can contribute additional Interview can tend to drift off-target
relevent topics
Questions can be clarified
Refusal rate is low
Telephone Economical and fast Data acquisition is limited to a few facts
Survey Commands greater attention due to time factor
Refusal rate is low Lack of .uniformity between telephone
Replies can be recorded for later interviewers
transcription Misinformation is hard to detect
Time may be inconvenient to the informant
Informant may not be the best qualified
Document Economical and Fast Information may be outdated
Review Audit traceability ' Construction of the data may not be obvious
Data is recognized by other (for example, maintenance costs)
governmental functions such as budget: Data may only be defensible for its originally
control intended use
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relatively short period of time. Although the distri-
bution of the questionnaire way include 100 percent of

the participants, the returns from a guestionnaire

survey are usually treated by sampling techniques due

to the usual large number of refusals and the questionable
quality of many of the returns.

(3) Personal Interviews

Personal interviews with user personnel are
generally the most successful means of acquiring
useful data. However, because of the cost and time
factors of this method, the technique is usually
applicable only for small to medium size programs
involving a few user agencies. The interview appoint-
ments should be made in advance preceeded by a letter
of introduction from higher authority, i1f possible.
The probable collection of reports and documents from
the informant that otherwise might not have been made
available is an additional advantage of this technique.

(4) Telephone Interviews

These interviews are traditionally limited to
the acquisition of limited amounts of data from
numerous sources. It also has been used to acguire
data from participants who are remote or otherwise
difficult to visit for a personal interview. It is
advisable that these interviews be preceeded by a

letter of introduction from higher authority, if
possible.

The telephone interview is also a rewarding
follow-up to a questionnaire survey or an earlier
personal interview. 1t can be used to update or fill
in data and provirf~= a continuing indication that the

informant is an activz participant in the program
development.

* * * * *

The proper choice of a data acquisition method will

engble the planner to prepare questionnaires or interview
guides that will ensure the efficiency of the data collectors.

i



2. Develop Questionnaires/Interview Guides

The efficiency of data collection will be enhanced by
the use of carefully prepared questionnaires or interview
guides to correspond with the method of data acquisition
that has been selected. In either case, the document
should be designed to flow with the logic of the informant
who is responding to the interrogation, not necessarily the
format from which it is desired to record and report the
data. For example, when guestions are asked relative to
the radio frequencies being used, these questions should
continue into areas such as tone-coded squelch, selective
calling systems, base-station locations, and other similar
areas normally thought of when discussing radio systems and
their characteristics. Data system access, the operation
of the dispatch center, etc. should be addressed in other
appropriate parts of the document.

(1) Questionnaires

In addition to developing the correct format as
discussed above, preparing the questions is the most
difficult part of developing a questionnaire. It is
imperative that ambiguity be eliminated; each question
must be tested repeatedly for ambiguity before the
questionnaire can be considered ready for mailing.

For example, questions such as "What is your main
radio channel?" or "Do you use split shifts?" can have
varying meanings and interpretations to different
people. Failure to remove ambiguity can inadvertently
invalidate large sections of the resulting data base.

The questionnaire should be as simple as possible
to complete. Checking blocks is much preferred over
essay type answers or any other kind of written
response. If responses must be written, filling in
blanks is preferred to essay answers.

Although the format of the questionnaire is
arranged to simplify answering and therefore improve
the accuracy of the response, it must also assist in
extracting the responses for data reduction. The time
spent in careful preparation of the guestionnaire is
rewarded during data reduction.

r

Porimetay |
{ ny
i
o

¥

B ing

IR

[ Sprmmirosin

st

AT

g 3

B

1
s

} 20

(2) Interview Guide

The purpose of the interview guide is to assist
the interviewer in the orderly accumulation of data‘
and provide a format for recording answers. The guide
is used typically during personal interviews and
telephone interviews.

The guide is constructed to enable a logical
progress from one data type to the next data type
while retaining the informant's train of thought: For
example, the guide should not jump from the configuration
‘of the radio system to citizen access traffic then
back to the configuration of the radio system.

In the traditional use, the guide is used by the
interviewer and not by the informant. The interviewer
will record the answers to questions by filling in
appropriate blanks on the guide. Questions will be
phrased by the interviewer in accordance with the
ability of the informant to answer.

* * * * *

The use of questionnaires and interview guides pro-
vides for the orderly collection of the data needed to
develop the data base. When properly planned, the time
lost in accumulating unnecessary data will be minimized.

IV. VERIFICATION OF DATA

It is inevitable that the data collected be less than
100 percent accurate. Therefore, the data should be
verified when possible.

The verification of personal or telephone interview
data is straightforward. A presentable copy of the com-
pleted interview guide or data report can be returned to
the informant for review and possible correction. The
confidence in the validity of data from written question-
naires can be established statistically.*
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* For a more inclusive discussion of validation techniques for question-

naires, see Marten, Dr. Mildred, "Surveys, Polls, and Samples,"
Pp. 486~510.
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V. COMPILE THE DATA

The raw data from documents reviewed, questionnaires,
and interview guides must be consolidated and reduced to a
useful form for the data report.

1. Consolidation of data

Data from questionnaires and/or interview guides
should be transferred to previously prepared data consoli-
dation forms for manual reduction or, alternatively,
entered into computer files for computerized data reduction.
The files or data forms used for the consolidation of field
data are formulated to be part of or assist in the preparation
of the data base report that was previously outlined in
Section II. Samples of data consolidation forms for different
types of data are shown in Exhibits B-2, B-3, and B-4.

2. Reduction of Data

The data base report will be developed from the con-
solidated field data. The identity of the data will
differ in accordance with the system objectives to be met
for each project and in accordance with the size and
complexity of the project. The consolidated field data
will be reduced to the form needed by the data base report.

Vi. DATA BASE REPQORT

The annotated table of contents for the data base
report was previously developed. The data base report
should present all of the baseline data needed to develop
the system concept and do so in a useful format. It
should be prepared in a concise form easily interpreted by
all participating organizations. It is important that the
data be presented in a form directly responsive to the
needs of the system designers; there should be no furthur
need for them to reduce or interpret the data. Therefore,
the type of data presented, the order in which it is
presented, and the form in which it is presented is tailored
to meet the unique needs of each project. There is no
apparent standard outline for the data base report except

that it contains all of the information needed by the
system designer. '
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EXHIBIT B-2 3
Summation - Mobile/Portable Radios

€T-d

MOBILE RADIOS PORTABLE RADIOS
AGENCIES Number of Channels Number of Channels 5
1 2 3 4 8 Total 1 2 3 4 8 Total L
Law Enforcement ‘
- Plear=nt Grove P.D. 17 2 19 3 10 13 f
- Sheriff's Central Disp. 73 73 24 24 f
~ SLC Sheriff's Office 250 250 63 63 3
- Utah Highway Patrol 170 22 192 25 25
Fire
- SL City Fire Dept. 75 75 22 22
- SL County Fire Dept. 75 75 50 50
Public Services
~ SL City & County Health 21 2] 1 1
- SLC Public Works 110 30 140 3 3
- SILC Attorney 6 6 0] :
- SLC Surveyor 25 25 11 11 i
- SLC Building Inspection 20 20 1 1 ;
- SLC Security . 1 1 40 40 %
~ SLC Aging Transportation| 14 14 1 1 '
Universities i
- Brigham Young Univ. 5 8 13 4 19 3 26
~ Utah University 23 23 25 25
Other .
-~ Utah DOT 50 150 200 5 10 15
- Fleet Management 2 0
TOTAL |136 | 150 | 23 711 22 1082 ({119 22 25 |151 3 320 é
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EXHIBIT B-3

Summation of Recurring Costs

OPERATING COSTS
MATINTENANCE No. of Operating TOTAL
AGENCY CosTS Dispatchers Hours Cost cosTE

Law Enforcement .
- DPleasant Grove P.D. $ 3,000 4 24 $308,235 $311,235
~ Sheriff's Central Dispatch 2,088 8 24 118,945 121,033
- SLC Sheriff's Office 12,250 22 24 410,000 422,250
~ Utah Highway Patrol 45,657 20 24 269,360 358,140
Fire
- SL City Fire Dept. 6,000 10 24 120,000 126,000
~ SL County Fire Dept. 10,000 ] 24 140,000 150,000
Public Services
- 8L City & County Health 2,100 1 7-5 5,000 7,100
- . SLC Public Works 12,000 5 24 70,000 82,000
- SLC Attorney 700 2 25,000 25,700
- SLC Surveyor 3,200 1 7-4 10,000 13,900
~ SLC Building Inspecticn 1,300 2 8-5 22,000 23,300
~ SLC Security 1,100 4 24 40,000 41,100
- B8ILC aAging Transportation 1,250 1 8-5 10,000 11,250
Universities
- Bringham Young Univ. "5,000 6 24 55,000 60,000
~ Utah University 8,000 7 24 63,000 71,000
Other
-~ Fleet Management 750 0 - ~- 750

TOTAL $134,095 104 $1,699,873 $1,877,091
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EXHIBIT B-4
.
Frequency Assignments
CAONTROL  STATIGNS CHANNEL ASSIGNMENTS FOR MOBILES/PORTABLES
- i
- £ L ¥
Ee o | B P |2 |
) m 1% - IS o I
- CRATIN B w c ,.: £ g o w 2 8 w o 1 : S o o 2 8 i
mrroneney  |ES| 2| SV E|E{GElE ) ¥iEle e | Bl B2 6| ¢El%|8lz=lE 4
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. PRIMARY | BACK-UP 5] Z | 2|z ] Z20 E g8 2 3 Z 4
POLICE AGENCY o o S 825151 B2 plER S z'8'g 18812188 | E
3 itz : : i H
T i :
i N |
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= i B S e o e— ;
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U S PO 3 o . A S | - —e +
G ! '
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|
EPLANGER 453.525 . J . 4 i s j3a 18 2
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The data consolidation forms should be designed to be o

. ;7 . : | L APPENDIX C
used directly as exhibits in the data base report. The : : ‘ : :

use of graphic presentation is also recommended wherever T

appropriate. Copies of the report should be provided to 1

all contributors to the data base and all personnel con- : o o :

cerned with the concept development. . f{? ' UNIQUE 800 MHz TECHNICAL-"
L '

It should be recognized that the data base, having . : o
been established, is subject to change. Regular updating : : ‘
should be planned. The files should have a regular program
of audit and validation to ensure data accuracy and currency
of the stored data. The extent of this activity will be
dictated by the size of the program, the complexity of the
system, the length of time the data base is to be used,

and the elements of the data base that are critical to the Lo - 7 o e , &
system design. | : o : , :

CONSIDERATIONS
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APPENDIX C

UNIQUE 800 MHz TECHNICAL CONSIDERATIONS

The following notes are derived from empirical data
arising from the installation of conventional 800 MHz
land-mobile radio systems. The data is to be used as
advisory informaticn only, intended to highlight elements
of 800 MHz system implementation that warrant special
attention.

I. SYSTEM ENGINEERING

The following subsections refer to key elements of
system design in which particular attention should be given
to unique 800 MHz characteristics.

1. Propagation

Conventional engineering approaches* have been taken
to 800 MHz propagation. The following conditions have
been measured and observed from field installations of
conventional 800 MHz systems:

. Path loss over "irregular"* terrain has been
shown to result in an average 62 percent reduction
in talk-out range and an, average 66 percent
reduction in talk-back range over conventional
450 MHz coverage for the same 1 uvolt and 2
uvolt coverage contours.

. Free space path loss appears to correlate closely
with values predicted from conventional mathematical
models. *

. Path losses in mountainous terrain correlate
with path loss experience cver "irregular"*
terrain except that conventional diffraction
analysis does not account for improvements
(several dB over calculated signal strength)
that have been observed in canyons or deep
draws.

* See for example: J.J. Egli, "Radio Propagation above 40 MHz over
Irregular Terrain" Proc. IRE, pp. 1383-1391, Oct. 1957.
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Path losses by shadow effects have bee:n observed
as high as 30 dB with corresponding variations
from the mean path loss.

Scattering effects of 800 MHz are more pronounced
than at 450 MHz but the resulting multipath
characteristics of the received signal often
fills in "holes" experienced at lower frequencies.

Path loss of 800 MHz over water or swampy
terrain correlates with conventional microwave
techniques.

2. Noise Characteristics

The noise immunity of the 800 MHz frequency has been
observed to be better by 3 dB or more than that of the UHF
frequencies. More precise values in noise improvement
will be developed as more test results become available.
Man-made noise and atmospheric noise does not appear to
adversely affect system performance. A low-noise design of
the 800 MHz receiver has the result of improving the
effective range of the system.

3. Penetration Characteristics

The penetration characteristics at 800 MHz can be
approximated from 960 MHz microwave experience. Some of.
the considerations are:

Building penetration predictions in the range of
10 dB to 20 dB per 100 feet of bhuilding structure,
as developed through theoretic calculations, do
not correlate with field tests; tests show
several dB of better signal strength.

Foliage penetration losses of 25 dB or more have
been experienced at 800 MHz, losses similar to
calculated microwave losses at 960 MHz.

Penetration of large urban building concentrations
is greatly improved over lower frequency, K pene-
tration; the phenomenon appears to result from
the scattering and multipath characteristics at
800 MHz.
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4, Emission Considerations

The type of emission contemplated for an 80Q Miz
system configuration includes:

Analog Voice or tone signaling - the 800 MHz
system appears to be the equivalent to radio
systems at lower frequencies.

Digital voice or data - for land-mobile applications
using omnidirectional antenna systems, there is
concern over the adverse affect multipath will

have on the bit error rates and/or error correcting
codes or detection systems.

5. Ancillary Equipment

Ancillary equipment for the implementation of 800 MHz
systems is readily available. Some of the ancillary items
that need special attention include:

Coaxial transmission cable displays approximately
50 percent to 60 percent more loss at 800 MHz

than at 450 MHz. Cable smaller than 7/8 inch
copper jacketed foam dielectric should not be

used for base station applications; air dielectric
cable displays less loss but will require
pressurization to keep moisture out of the
transmission line.

The use of standard "N" connectors for RF trans-
mission line systems is recommended; at the
minimum, high-quality, low VSWR UHF connectors
can be used. Assembly techniques should be of
high-quality workmanship; losses resulting from
reflected energy from poorly assembled connectors
are much more severe at 800 MHz.

Duplexers, isolators and hybrids are available
for antenna subsystem design; typical insertion
losses for duplexors is 0.8 dB per cavity leg;
for isolators, 0.8 db per isolator; ‘the typical
insertion loss for a properly terminated hybrid
is 3.5 dB.
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6. Antenna Characteristics

Base station antennas with a gain of 7.5 dB are the
most frequent choice. However, because there are special
considerations at 800 MHz, actual field testing of alternate
antenna configurations is the preferred way to determine
the best antenna combination for a specific system. Some
field observations rerarding antenna selection include
the following items:

A base station antenna with an 8 to 10 degree
vertical beam width and low angle of radiation
appears to be a good compromise between gain

and coverage. (Antenna gains greater than 7.5 dB’
provide too narrow a beam width for consistent
coverage.)

A mobile antenna with 3 dB gain has sometimes shown

too limited an aperture for use in urban or deep
canyon area; a quarter wave whip has a larger
aperature and may give superior performance in
this environment. The best mounting is in the
center of a metal roof; mounting on the vehicle
trunk will require careful placement to avoid

the reflection from roof pillars and other structural

members from causing destructive nulls and
peaks in the horizontal radiation pattern.

Due to ground effects, the minimum preferred
height of the base station antenna above average
terrain is approximately 200 feet; the antenna
should not be side-mounted on the tower if top
mounting is possible.

FCC rules and regulations require that a directive
antenna be used with a control station unless

two or more repeater sites are controlled by one
base station; corner relector antennas with

9.0 4B gain are available at 800 MHz.

7. Equipment Reliability

The reliability of 800 MHz radio equipment appears to
be comparable to similar 450 MHz conventional equipment.
Digital control equipment also displays conventional
levels of reliability. The system design configuration
should be analyzed for a series of failure modes to reveal
vulnerable links in the interconnection of control functions
and RF functions. If such vulnerable and critical links
exist, redundancy of equipment and function should be

considered if high levels of system reliability are required.
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II. SYSTEM IMPLEMENTATION

Radio system implementation precautions typical of
installations at lower frequencies are also applicable to
800 MHz. The following notes refer to areas which are
more critical at 800 MHz.

1. Base Station Siting

Base station site selection is more critical at 800
MHz because of higher coaxial cable losses, smaller
aperture of 800 MHz antennas, and the general non-bending
characteristics of the 800 MHz wave front. One ideal site
is the top of a steep mountain peak in the center of the
coverage area far above average terrain and with near
line-of-site coverage of the service area. Unless such a
site is available, the following are considerations in
evaluating alternate sites:

Near line-of-site coverage of the primary
service area.

The equipment shelter should be close to the 800
MHz antenna.

The antenna elevation should be great enough to
avoid ground effects on the antenna pattern.

The site should be prepared with a low impedance
earth ground.

The length of all RF transmission lines between
the antenna(s) and the RF equipment should be as
short as possible.

A high building in the center of the coverage area is
also a preferred base station site with the provision that
an adequate low impedance earth ground be available.

2. Mobile and Control Stations

The implementation of mobile and control stations has
the same restriction on RF transmission line length as
does the base station. Lines of.any appreciable length
for control stations should be no less than 7/8 inch
copper jacketed foam dielectric while those of mobile
stations can be 1/2 inch flexible copper jacketed foam
dielectric. Air dielectric RF cables should not be used
because of the need for pressurization.

e
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At 800 MHz, external nolse 1s considered to be quite
low, but mobile installations in particular should guard
against noise entering the system through the wvehicle
ignition or electrical subsystems.

Particular attention should be paid to the RF trans-
mission line. If the attenuation of the line is high,
the signal~to-noise ratio at the front end of the receiver
tends to be low. This can not be corrected by RF amplifi-
cation because the line noise will be amplified along with
the signal.

ITI. INSTALLATION AND MAINTENANCE

The installation and maintenance of a high technology
800 MHz system will require attention beyond the levels
afforded lower frequency sophisticated systems.

1. Technician Skill Levels

A trunked radio system requires that the transmission
characteristics of each radio channel in a multiple channel
repeater type system be néarly identical; there should be
no significant difference in the performance of any channel
selected. This requires skill levels beyond those normally
expected of the installation and maintenance technician.

The installation and maintenance of coaxial cables
and fittings at lower freguencies has typically been a
continuous quality problem. At 800 MHz, coaxial line
fittings resulting in a higher than normal VSWR will look
like an open circuit to 800 MHz equipment. The electrical
length of the coaxial cable assembly at 800 MHz can be
critical. The insertion of test instruments such as

wattmeters into the cable assembly can detune the transmission

line.

2. Specialized Test Equipment

The difficulty of establishing effective radiation
patterns from 800 MHz installations at base stations,
control stations, and mobile stations coupled with the
need for a standard level of performance for all channels
of a trunked system indicates the need for specialized
test equipment and the skills to operate that special
equipment. Special equipment will be required to complete
an acceptable installation. Special portable equipment
will be required for periodic maintenance.
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3. Spare Parts Availability

Much of the RF and digital hardware in an 800 MHz
trunked or cellular system will be non-standard in terms
of off-the~shelf availability. There must be assurance
that an adequate supply of replacement parts and modules
are available from the supplier. This availability is
needed over the expected life of the equipment.

4, Maintenance Shop Availability

The supplier and/or operator of the 800 MHz system
should have prompt access to a maintenance shop staffed
with technicians of adequate skill levels. Quick reaction
maintenance support is a requirement.

IV. GENERAL CONSIDERATIONS

It should be specified that the supplier of a trunked
or cellular 800 MHz radio system provide complete training
to the operating and maintenance personnel of the base
stations, mobile stations, and control stations. Training
will include the technical aspects of the system and its
digital control subsystems.
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FOREWORD

The recommended elements of the Statement of Work are ;
described as a major part of the System Procurement sub- “
section in Section III of the SIP Guide. This appendix is
intended as a topical outline of a typical Statement of
Work (SOW) for quick reference by the planner or system |
procurement manager. The SIP Guide provides supporting
} material for this topical outline.

The following outline adheres to the recommended
order of topics for a high technology system SOW. The
5 planner or system procurement manager is cautioned to
~employ only those elements of the outline which relate to
the specific procurement and which can be accurately
evaluated or measured.

I.

APPENDIX D

STATEMENT OF WORK

INTRODUCTION

The Introduction to the Statement of Work (SOW)

should provide a general overview of the project to enable
a better understanding by the responders. The key elements
of this section are outlined in the following subsections.

1. Background of the Project

v A brief historical description of the origin of
the procurement and the constraints imposed on the
design.

2. Objective of the Procurement

A brief discussion of the main system objectives
to be achieved by the procurement.

3. Scope of the Procurement

A basic and brief outline of fhe hardware,
software, and services that are being purchased.
These may include, for example:

. Hardware

. Software

. System Design

. Installation

. Testing

. Training

. Maintenance.
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II. INSTRUCTIONS TO BIDDERS

This section of the SOW will provide the bidders with
all the information needed to respond correctly to the bid
request.

1. Procurement Schedule

The schedule time and dates for responding to
the bid request will include:

Time and place of the pre-bid conference
- Time and place bids and proposals are due

Bid and proposal opening time, date, and
place

Proposed contract award date
. Expected date of contract completion.

2. Authorized Contracts

The persons who are authorized to respond to
bidders' requests will he identified prior to bid
opening. These may be restricted to the:

Procuring officer

Technical consultant.
' The statement should be made regarding how the
issues raised by these contacts will be reported to
the other bidders.

3. Bid and Proposal Requirements

Each of the items to be submitted as part of a
responsive bid will be defined. Any limitations
should be included in the description. These items
would include, for example:
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Itemized cost proposal
Technical proposal

Management proposal

Provisions for alternate proposals

Proposal limitations regarding page count,
standardized forms (cost proposal), proposal
size, unnecessary artwork, and number of
copies to be submitted.

4, Qualifications of the Bidders

The contractor for a high technology system must
be qualified, technically and financially, to complete
the required work. These qualifications should he
expressed in the SOW by requiring reasonable responses
to limits imposed on:

Bidders' facilities and financial resources

Performance history in terms of references
and a list of similar and recent contract
work .

Support facilites such as field maintenance
shops, training facilities, and spare parts
replacement depots

The quality and availlability of personnel
for management, supervision, and technical
staff.

5. Proposal Evaluation Criteria

Criteria should be established for the comparative
evaluation of: -

Technical proposals
Cost proposals
Management proposals.
These criteria should be clearly defined in the

SOW so that each bidder will understand the emphasis
placed on the requirements of the RFP.
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6. Contract Award

The SOW will identify the type of contract.to be
awarded the successful bidder whether or not this

contract will be awarded without pre-contract discussions.

7. Indemnification

The purchaser should requirg indemnificatlon
against damages imposed through 1ntentlopal or
unintentional acts of the cont;actor: .ngh technglogy
system procurements will need'lndemnlflcatlon agalnit
the improper use of patented 1t§ms or processes. A l.
procurements which include services sgch as 1ns?a}lat}on
and test will be well advised to require 1ndemn1f1cat1?n
from damages resulting from the actions of contractors

employees or agents.

8. Titles and Rights

Rights of the purchaser and ownership gf titles
will be clearly defined by the SOW. These items
include statements related to:

The transfer of title to equipment and
software

Rights to data and software developed or
provided as part of the contract

Rights and title to the submitted proposals
The right to reject proposals
The right to negotiate with any bidder

The right to cancel negotiations or the
contract.

Legal counsel should be consultgd for the scope,
content, and wording of this subsection of the SOW.
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9. Bonds, Insurance, and Warranty

Each governmental entity will have its own
limits for, and description of, the bonds, insurance
and warranty provisions for contractor provided
material and services. Frequently there will be
state regulations which also must be adhered to.
These requirements will provide for:

Performance bonds
Workman's compensation
. Comprehensive liability insurance

Warranty on workmanship and materials.

The purchasing department of the major governmental

agency included in the Program will provide counsel
as to how these requirements are to be included in
the sOw.

10. Costs of Proposal Preparation

The SOW should state clearly that any costs
related to the preparation of bids or proposals can
not be included in the proposed cost of the project
or billed back to the purchaser in any manner.

11. Contract Disputes

At the option of legal counsel, the SOW may
indicate the means by which the governmental agency
resolves contract disputes. This will be a function
of the governmental body and will not be an option of
project management. These provisions may include:

The procedure and method of resolving
contract disputes

. Termination of contracts for cause
. The assessment of liquidating damages

The identity of the court of jurisdiction.
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12. Applicable Federal/State Laws and Regulation

When State or Federal laws/regula’zions affect
the system design, its operation, cr allowable use,
these laws or regulations should be identified in the
SOW.

SCOPE OF WORK

This section of the SOW defines the items of work

expected of the contractor; the specific tasks required by
the contractor are described in detail.

1. Services to be Provided

High technology systems will require professional
services to be performed by the system contractor in
addition to the delivery of hardware and software
items. Typical serxrvices to be provided are:

. System design which can include system
engineering, radio propagation engineering,
software development, »nd hardware development.

Installation and debugging of hardware and
software.

. Asgistance in procuring required licenses
and permits.

. Developing and conducting performance tests
and acceptance tests.

. The preparation of sites and facilities
which can include construction, HVAC,
emergency power, lighting, installation of
utility serxvices, etc.

2. Deliverable Items

Each deliverable item should be identified in
the SOW. Deliverable items include hardware, software,
and services. The list will be unique to the complexity
of the system to be procured. However, there will be
some items common to all lists such as:
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. Fach item of electronic or radio hardware

. Each item of computer software

. Maintenance support

. Spare parts and spare module provisions
Towers, buildings and other structures

. Manuals and documentation such as test
plans, test procedures, maintenance manuals,
operators manuals, user manuals, training
aids, installation drawings, and test
reports

Progress reports and deficiency reports.

3. Delivery Schedules

Each deliverable item should be supported by a
delivery schedule. The SOW will require a formal and
contractually obligated schedule for:

. Bach item of electronic or radio hardware

. FEach item of computer software

. Each tower or building

. The compietion of all facility preparations

. Delivery of all manuals and documents

. The time and place of technical progress
reviews

. The delivery of reports including progress
reports, test reports, discrepancy reports,
and the final report or acceptance test
reﬁort. )
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IV. SYSTEM SPECIFICATION

The system specification is a complete technical
system description which includes the system performance,
system interfaces, and system configuration. It places
technical limits on these parameters and adds reliability
and/or maintainability requirements where appropriate.

1. Hierarchy of Specification and Standards

Industry or regulatory specifications or standards
frequently apply to the specification of a system.
These should be identified. The hierarchy of these
documents, as they apply to the system specification,
should be defined so that conflicts between them can
be resolved. . :

2. System Description

The system description includes the configuration
of the system elements and their interconnection with
each other. It is recommended that this be done
graphically with supporting written clarification.

The system description is derived from the system
concept design.

3. System Interfaces and Supporting Services

The means by which the system interconnects with
the world outside of the system should be fully
described. These interfaces are relatively unique to
each individual system, but some key interfaces will
include:

External communication systems such as
mobile radios, private telephone systems,
data processing, digital data systems,
alarms, microwave transmission systems, and
similar facilities

. Utility systems such as public access tele-
phone systems commercial power systems, and
water supplies

Emergency operations such as emergency
power services, fire protection, emergency
medical services, and civil disaster pre-
vention operations.
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4. System Software

?he'system specification will include a complete
desgrlptlon of the operations software and the appli-~
cations software required to provide the needed
system performance.

5. System Operation and Performance

The spgcification of system operation and perfor-
mance is tallgred to meet individual system requirements
as developed in the system concept. Typically these

s?ecifications will include a complete description
of:

The functional modes of system operation
for routine system performance, emergency
system performance and allowable fail-safe
or degraded levels of performance.

The calculated levels of personnel staffing
for the operating staff, maintenance staff,
and system management.

6. Expansion Requirements

Frequently, limitations on funding or other
resources will prevent the initial implementation of
a sophisticated system from realizing the full potential
of system operation, scope, and performance. When
these expansion requirements are rart of the initial
system procurement, they must be fully described in
the system specification.

7. System Licenses and Approvals

o High technology systems may exceed the apparent
limits of Federal or state licensing regulations and
extraordinary procedures may be needed to acquire the
necessary permits or licenses. These requirements
should be clearly defined in the ~ystem specification.

They‘will be unique to each specific system configuration
and intended operation.
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V. EQUIPMENT SPECIFICATIONS

The equipment specifications define the quality and
performance characteristics of each item of hardware and
software needed to meet the system specifications. The
identity of each hardware and software item is derived

from the system configuration diagram which was developed
as part of the system concept.

1. General

This subsection of the equipment specifications
accumulates all items of the individual equipment
specifications requirements that are common among all
items of equipment or software. It also defines the
quality and quantity of each item of hardware and -
software that is required to meet the system configur-

ation. Typical items that would appear under the
general heading are:

Applicable industry standards or publications
and their hierarchy for this program

Standard environmental conditions such as
temperature, humidity, primary power,
vibration, shock, dust, and dirt

. Deliverable equipment lists showing the

quantity required of each item including
spares

The required level of quality and workmanship
for each hardware item.

2, Individual Item Specifications

Each equipment item will have an individual
technical specification which reflects its construction
and performance as required to meet the system specifi-
cation. These are derived individually from the
system performarice requirements and should be no more
severe than those needed to meet the system performance
specifications. Software specifications are typically
combined with the equipment specification for the

computer subsystem or the switching subsystem in
which they are resident.
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