ADCOMM Engineering LLC

Bridging the Gap Between Operations and Technology®

il
Critical Communications Consulting Services

Complex Projects: Phase 1, 2, 3
Version No. 1.1

Last Update
©March 16, 2020

P.O. Box 308

Susan Ronning, P.E., PMP 24751 East Hemlock Drive
Woodinville, WA 98072-0308 Rhododendron, OR 97049
Voice: 425048900125 Fax: 2063742834 Voice: 971071807574 Fax: 206037402834
www.adcomm911.com

Email: s.ronning@adcomm911.com



Contents

o =] - 1o = iii
(@00 o) - [t A 10} (o1 o 0 F=1 4 o o A USRI iii
Copyright and Trad@mMaArks .......ccueeeieiiiiiiiiiee e e s e e e s sabe e e e s sbraeesssabaeeesnans iii
PUIPOSE ...ttt ettt ettt ettt ettt ettt et ettt ettt ettt ettt ettt ettt ettt e ettt sttt ettt ettt e e s e teeeneseeesnnnnenennnes iii
AV LYo o I @] o1 f o) IR iii
Terms and ABBreViatioNsS..... ... e e e e e e e e anes iii
20 1T T o Tl TP SPRRRN iii

R 2 7 1] 14 4 11 4 T 1
0 O 00T 4 T ] 1= Qo o =Tt £ TP PSP 1
N Y01\ IV Tl g ToTe [o] [o =4V AR TP 1
IR T O TU T gAY o] o T o - I o PP 2

R o oY= ot o T LN 3
2.1. Phase 1: UNderstand...........ooeeeiiiiiieiciiiieeee ettt e ettt e e e e e e e et re e e e e e e e e e nnaaaeeeeaaeeas 3
2.2. Phase 2: Plan @nd PrOCUIE .....ceiiieiieccieieeeee ettt e e e e e e ettre e e e e e e e e e eantree e e e e e e e e e nnnsseneeaaanns 5
2.3. Phase 3: Perform | Design, Build, Test, DEPloY.....cccccvuiiriiiiriiiecieeecee e 7

 JR 1 T T (1 ' o 10

Figures

1 Ronning, Susan, "Leading Complex Technology Projects to Success," Portland PMI

Annual Conference, SEptemMbEr 2019........uiiiiiiiiiiciiee e s e e 1

2 Stakeholder Needs and Expectations Must be Validated at Each Project Lifecycle Stage....... 2

I W |V =1 o To Yo o] Lo =3 AU PPP 2

4 Phase 1 ProCess DIagram .......ucueeiiiiiieeeiiiiiee ettt e e sttt e s ssiaee e s sataeesssaaeeessssaeessssbseeessnnsaeessnnns 4

5 Phase 2 Process DIaBram .....cooccccuuereeiieeieiiiiiiieeeeeeeeeeesetitreeeeeeeeesesssraseeeseessesassssseseeesesssessssreseees 6

6 Phase 3A ProCeSS DiaglramM...uuueeeeeieeiiiiiiiiieeieeeeeeieiireeeeeeeeesesetrrrereseeesesessssreseeesesssesessrrrereeeeeens 8

7 Phase 3B ProCess DIaBram . ....c.uueeiiiuiiieiiiiiieeeeiiiee e esirtee s sttt e e s ssaeee s s saeaeeesssaeeessssbaeeessnssaeessnnns 9

ADCOMM ENGINEERING LLC | COMMUNICATIONS CONSULTING Page ii



Preface

Contact Information

ADCOMM Engineering LLC
Rhododendron, Oregon 97049
For addresses and phone numbers, refer to: www.adcomm911.com

Copyright and Trademarks
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Purpose

This Project Approach: Phase 1, 2, 3 describes the process ADCOMM Engineering LLC follows to
ensure complex technology projects are defined, planned, procured, and deployed based on
the stakeholders’ needs.
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ADCOMM WHITEPAPER | PROJECT APPROACH: PHASE 1,2,3

1. Background

1.1. Complex Projects

Wireless projects are dynamic and highly “Complex projects are characterized by uncertainty,
complex. They affect field users, dispatch ambiguity, dynamic interfaces and significant
. political or external influences; and/or usually run
operators, system managers, and maintenance . ,
o . ) over a period which exceeds the technology cycle
technicians. They involve multiple systems time of the technologies involved; and/or can be
manufactured by various vendors and defined by effect, but not by solution.”

maintained by different departments and/or - Queensland University of Technology (QUT) in
organizations for which each system can vary in  Brisbane Australia
age or lifecycle.

As defined by the industry (inset), a radio system upgrade or replacement project meets all the
criteria of a complex project. Recognizing the complexity of critical communications networks,
expert practitioners knowledgeable in Project Management Institute (PMI) project manage-
ment and International Council on Systems Engineering (INCOSE) systems engineering
methodologies are essential resources when upgrading or replacing telecommunications
networks. Expert practitioners follow established guidelines to provide predictable,
comprehensive, and timely project execution.

At the same time, it is also important to understand that every project is different, therefore
requiring a unique application of standard practices in order to realize success. ADCOMM'’s
team of communications professionals have applied their decades of experience to adapt
solutions founded on extensive system experience while using standardized industry best
practices.

1.2. CSDM Methodology

ADCOMM has defined a “complex systems delivery model (CDSM)” in order to focus the project
team, identify priorities, and develop a high-quality and comprehensive plan for project
implementation.

Complex Systems Delivery Model (CSDM)

) A complex systems delivery
Start with (?Eﬁf)e project goals model (CSDM) is defined as:
WHY? Identify project scope A model for managing the work
: Define boundaries effort associated with complex
projects. The CSDM should be
followed by project managers
Build the project plan Decompose into and systems engineering
Define the transition systems, sites, & practitioners when defining,

strategy skillsets L . :
Empower the team Define integration points ggrsrlgréggﬁri?edcgnplementmg

FIGURE 1
Ronning, Susan, "Leading Complex Technology Projects to Success," Portland PMI Annual Conference,
September 2019
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ADCOMM WHITEPAPER | PROJECT APPROACH: PHASE 1,2,3

Project and system baselines resulting from this process are continually revisited in order to
validate results against stakeholder need, goals, and expectations, as described in Figure 2.

— e —
P Validation ———
— “Did we build the right thing?* ‘—;\‘—\_\\

N o e ol b
Validation e,
“Do we have the right design?” =

- Validation
4 # “Are we bullding the right thing?

Transformation
Requirements Design

Stakeholder Transformation

needs a{'d Requirement
expectations Development

Build, Code,
Buy, or Reuse

"Did we design it right?”

\ Verification

Verification
“Did we design it
correctly?”

“Did we build it right?”
Verification

Verification}
“Did we build it

Verification
“Are the
written correctly™

FIGURE 2
Stakeholder Needs and Expectations Must be Validated at Each Project Lifecycle Stage (Ryan, 2017)

1.3. Our Approach

ADCOMM utilizes a combined PM-SE (Project Management — Systems Engineering) approach to
delivering complex communication network projects using the “U-P-P” technique.

=  Phase 1 - Understand
=  Phase 2 — Plan and Procure
= Phase 3 — Perform: Design, Build, Test, Deploy

Phase 1: Phase 2: Phase 3:
Understand Plan ’ Perform
FIGURE 3

U-P-P Methodology

The U-P-P technique expects that stakeholders must be defined, and their needs captured and
understood before any plans should be made or any work performed.
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2. Project Phases

Complex projects are broken down into three phases for successful delivery.

2.1. Phase 1: Understand

The outcome of Phase 1 is a clear definition of the project scope. It should be a readable
document, providing a concept architecture of the existing system(s) and user operations, and
the proposed system, detailed in both visual and text descriptions.

Phase 1 brings the core team together in person, consisting of the agency’s project lead and key
stakeholders and ADCOMM'’s systems engineering practitioner and project manager. During the
initial portion of Phase 1, the project goals and expectations are identified, defined, and
documented to serve as the basis for development of the Project Charter, Project Management,
and System Engineering Plans.

Once the project management and system engineering plans are developed, data gathering
begins. Checklists are created based on the information that needs to be gathered. Any
previously gathered or existing documentation is shared and reviewed. Once done, additional
information is captured. Site locations are visited to gather site and system information.
Additional data is reviewed and researched including FCC frequencies, licenses, and RF
coverage. Site reports are developed to capture existing systems, their current configuration,
any issues and/or availability for reuse.

Stakeholder data is captured via group interviews, one-on-one interviews, or online surveys.
Stakeholder information is captured in a report format to identify stakeholder types, how they
currently operate, what’s important to them, and how they would like to operate in the future.
The information gathered from stakeholders includes end user needs (from a field user,
dispatcher, field tech, business leader, and system manager perspective). Additionally,
information from a governance perspective is captured. Governance type data includes mutual
aid and system operations agreements, site use agreements, system sharing agreements, and
financial agreements between agencies. The governance findings are captured as a report in
order to solidify the information captured.

Once all [findings] reports have been generated, then all data is analyzed holistically.
ADCOMM’s technical lead and supporting staff review the findings, develop alternative
solutions, and draft concept architectures in order to identify alternatives. Meanwhile, an
operational concept document (OCD) is developed to share an understanding of existing
systems and operations and desired operations for new proposed systems.

ADCOMM’s project team then presents the operational concepts and optional conceptual
architectures and their strategic alternatives to the agency’s team for a board level review and
decision. With this input from the agency, detailed cost estimates, transition strategies,
procurement strategies, and concept architecture can be defined and key functionality and
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performance criteria may be captured. The conceptual design and strategy include the
decisions made with respect to sites, systems, governance, procurement methods, and costs.

This initial phase is the most critical part of the project and is highly dependent upon ADCOMM
having access to sites and accurate data describing stakeholders, users, and decision-makers’
needs during this timeframe.

The ADCOMM team cannot emphasize enough the importance of the Phase 1 data capture,
analysis, and decision-making processes to properly position the project for success.

Phase 1: Understand & Define

- Gather Data & Develop Reports Perform Analysis
Project Charter > & Develop Concept Design
v Develop Data Perform Analysis of Stakeholder
” !
SNISE Gathering Checklists & N.ee‘js’ User Operanons,Systems,
& Worksheets Sites, Coverage, FCC frequencies,
Management & Governance Agreements
Plan
Team
Identification & + +
Empowerment Communicationd Capture Data _ Operational Concept
~ Plan — - gtak;holder Interviews Concept Design(s) incl.
- Site Surve R
e sunveys Document Optional
Stakeholder S~ T Strategies
Identification takeholder Needs
— ] Stakeholder - Usabilty: Operability &
Management Interoperability
) Plan - Coverage Meeds
Project Purpose, . ;
Goals, & Success ~ Features & Functions
Criteria
System L.
~— Engineering ystem Needs Decision Decisions
Plan - Usability: Operability &
Interoperability
Business Goals ST N - Coverage Reliability Decisions Procurement
- Equipment Redundancy Decisions
~ ] Cost - Availability
Management - Scalability e
Decisions
: Plan - Maintainability o
Project ) - Security / Cybersecurity
Assumptions - FCC Frequencies
e T Risk Y
— r;ﬂlgzagement gite_Needs _ Concept Design & Strategy Defined
roje - Equipment space req's in . i
Boundaries, T shelter & on tower C_crmce[?tliual gtysttem Design
Inclusions, - Power, network, alarms, — lransition Strategy
Wﬁ_\ Quality grounding, RF, cable runs - Procurement Strategy
Management - Permits, NEPA, FAA Governalnce Strategy
— Blan --- Cost Estimates
Major Risks
Identfied e N Governance Needs
—~ - Site agreements
Procurement - MOUs, SOPs, other Proceed to
Management :
Plan ? Phase 2 _ln':lacl:‘,=llfl.f._
S N \/ e
FIGURE 4

Phase 1 Process Diagram
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2.2. Phase 2: Plan and Procure

Once the project scope and budgets are defined in Phase 1, the project can then proceed to
Phase 2. In Phase 2, site, system, and user needs are transformed into requirements and used
as the basis for development of technical and operational specifications. These specifications
and scopes of work are developed for procurement packages which may, or may not, go
through a formal request for proposal (RFP) process.

While equipment and services procurements are ongoing, the work effort surrounding sites
must begin. Site permitting and associated environmental studies are notoriously lengthy,
especially on federally owned land. Therefore, site leases, resource sharing, and governance
structure discussions begin as early as possible during Phase 2 since inter-agency agreements
can be lengthy to execute.

While Phase 1 presents the maximum opportunity to set the project up for success through
stakeholder engagement and structured planning, Phase 2 presents the maximum risk for both
project schedule and budget due to multiple approval and acquisition processes outside the
control of the project team. Risk items include site-related items (including, but not limited to,
cultural and historical consultations, environmental approvals, and permitting at the state,
local, and federal levels), availability of frequencies and FCC license timelines for two-way radio
systems, and the involvement from various vendor teams.

While the project team cannot control the process requirements, timing, or outcomes for these
key approvals, ADCOMM mitigates this risk in two ways: (1) by clearly defining strategic
packages for phased design delivery in support of early permit application goals and (2) by
identifying implementation work packages that can be performed in advance of the major
system installations so that all sites are made ready by the time final approvals are received.

Utilizing the traditional single-phase design-bid-build approach can result in significant schedule
delays due to permitting and licensing; however, using a phased complex systems delivery
model approach allows the team to focus on critical path engineering deliverables while flexing
other activities in response to external factors as they arise in the life of the project. Additional
risk mitigation can be accomplished by (1) defining design and implementation package
expectations for the vendors involved and (2) being in constant contact with the vendors, the
approvers, and the stakeholders on an almost daily basis.
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Phase 2: Plan & Procure

Project Scope
Defined

Governance Plans

Site Agreements

Site
Leases

System Agreements

Governance
Agreements

Use & Sharing Agreements

PM-SE Plan
Procurement via formal RFP Procurement NOT via formal RFP
Procurement . .
Plan(s) Systems may include Systems may include
*Radio system County Procurement +Site Preparation
\/r\ «Dispatch Console Language &
- «|P Network Processes Site X |
Transition « Backhaul Transport S
Plan(s) « Alarm & Monitoring e |
+Site Civil Construction Site 1

S

Site Agreements

Annualized
Cost Estimates

Technical &
Operational
Specifications

RFP Package for
Vendor Bids

\/r'\ . Site Drawing
Site Package(s)
Detailed Permits | 10% Scope
Project & NEPA [ 0% PDR
Schedule Answer Questions .—r’ Vendor Bid 90% DDR

Response Period

:

Change FEF;E\E\J?;ELCEI Technical Specifications
Management Responses | | & Statement of Work(s)
Plan(s) Vendor

Selection

%

Governance
Plans incl. Site
Agreements
Vendor Contract
D N Negatiations
Proceed to Proceed to
Phase 3a Phase 3a
FIGURE 5

Phase 2 Process Diagram
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2.3. Phase 3: Perform | Design, Build, Test, Deploy

The scope, duration, cost, and complexity of Phase 3 is highly dependent upon the require-
ments identified and decisions made in Phases 1 and 2. Phase 3 is broken into two major bodies
of work. Phase 3A focuses on the work surrounding site and equipment preparation, before any
equipment is moved into the field. Phase 3B focuses on the equipment and testing once the
sites are available for equipment installation.

The goal of Phase 3A is to prepare the sites for field equipment installation by performing site
“make-ready” work. This work includes shelter and/or tower grounding updates, removing old,
unused equipment and feedline, or performing civil updates like strengthening a tower or
installing a new generator. Phase 3A cannot start until the work done in Phase 2 with respect to
site leases, environmental assessments, and permitting requirements has completed.

ADCOMM highly encourages as many systems as possible be installed and integrated in a lab
environment. This approach reduces the risk of field re-work by building the integrated system
in a secure, controlled environment. Additionally, a lab environment provides a location to
perform failure-mode testing as well as technical and end user training. Changes or modifica-
tions to the system in a controlled space better ensures compliance with the schedule and
projected costs.

Phase 3A is done once all sites have been acquired and prepared, the radio system and its
supporting systems have been installed, configured, tested, and integrated in the lab
environment, and appropriate training has been completed.

Phase 3B is dependent upon sites being “made-ready,” per Phase 3A with any site systems
(space, grounding, power, etc.) being completed to allow for equipment installation. Phase 3B
is focused on the final field deployment of the radio system and its supporting systems.

The agency’s internal and external stakeholders take on a much larger role in Phase 3. In a radio
system project, stakeholders are impacted the greatest by what they see, feel, and touch. For
end users, it is the mobile and portable radios. For dispatch operators, it is the dispatch screens.
For technicians and system managers, it is the user interaction with the alarm and monitoring
notifications and configuration and maintenance screens with which they must interface. Radio
system users will be introduced to these ‘touchpoints’ in the radio system in the lab
environment during Phase 3A.
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Phase 3A - Perform: Design, Build, (lab) Test

Project Management (PM) & System Engineering (SE) Process

Project & Change Control Qu_allty Risk Stakeholder Systerns Engineering
Review & | Management | & Change : o
Teamn Processes (Scope, . / Integration Services incl.
Management | Schedule, Budget) Testing &QAQC | Management Management | FCC Licensing
! Oversight | Management | Oversight
Site Systems Backhaul Transport, Radio Systems, & Supporting Systems
Primary Power | ]_
1
Backup Power Vendor Scope
Equipment & Lab Test -
-1 Services Site Verification
Grounding Defined Systems include, but
I are not limited to: l
Network - - Radio
Connectivity System Design

1
Site Alarm Inputs

+RF |
« Subscribers ]
: « Dispatch Consoles
Equipment « Alarm & Monitorin Lab Test -
DrderEd & + |P Network System Verification
Received « Microwave/ Fiber

Overarching System Architecture

& Outputs
1
Tower & Antenna
Mounting Transport Networks
I Install - Lab + Cellular PTT I?
Rack Space « Paging Lab Test -
Allocations . — Integrated System
, I Equipment Technical Training Stakeholder Validation
Site Cutover & Power Up &
Installation Plan —| Configure Operational Training

v Y

Y
Site(s) Ready Backhaul Transport Radio & Supporting
Network Ready Systems Ready

FIGURE 6
Phase 3A Process Diagram

As part of both the engineering approach and the change management strategy, a pilot group
of key stakeholders are engaged with system testing in both the lab and field environments and
perform initial testing of the radio subscriber equipment when it becomes available to finalize
radio system fleet mapping and subscriber configurations. This interaction accomplishes two
major goals — buy-in from the end user community and feedback to the vendors for final
configurations ahead of system transition.
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Phase 3B - Perform: Field Install & Test, Transition to O&M

Project Management (PM) & System Engineering (SE) Process
Change Control - ) Risk Stakeholder & ) .
Project & Team Processes Qual'.tri SF:;V'W& Management & Change Site Tests & Fl':tlg ?;lfﬁrgf End User Q%ﬁlgﬁ;ﬁ;}:
Management | (Scope, Schedule, g QAIQC Management | System Tests draj Training
Cwversight ; Testing Capture
Budget) Management Oversight
Site(s) Radio & Supporting -
Ready Systems Ready Field Test -
Integrated Systems
Stakehalder Validation
Backhaul Transport ; Trenspart Metivoris
NetWwork Reacdy FixedSiteSymm;, incl. RF - Radio System
Sites, Controller Sites, - Subscribers Final System
Dispatch Consoles, & - Dispatch Consoles Acceptance
Control Stations Y - E;lﬁaﬁbéhrﬂn o Test
Backhaul Transport & Mobile Site Systems, incl. LTI
IP Network Install - Field mobiles & portable radios - Paging
- Fixed Sites - - Others.
Install - Field Install - Field
Network Sites Maobile Sites
| 30-45 day Operational Test ‘
Field Test -
Site Verification
- Stakeholder Feedback
Field Test - /] Field Test -

Site Verification Site Verification

Operational Training

Technical Training

l‘ Site Acceptance

Site Acceptance

Link "Hop™ - -
Acce tan'ée Operations & Maintenance
o Documentation Library Complete
Field Test-
System Verification
x - Radio Systam On-going System
Elilg T?.rﬂ;' _ - EF 53'$|:E | Field Test- s A Maintenance &
ystem Verification - Dispatch Consolas X - ystem Acceptance
- Transport Networks - Alarm & Monitaring B;ﬁ;m V:Enllcanan SO E DT
- IP Networks - Cellular PTT - subseribers
- Paging depEnEiP.nl upon - Operations
- Others -- Radio System
- - RF System
= Maintenance )
Transport Fixed Site Wohile Site -
Met@ork System System System Project Close Out
Acceptance Acceptance Acceptance

FIGURE 7
Phase 3B Process Diagram
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3. Conclusion

Utilizing a complex systems delivery model and three-phased approach to complex systems
project delivery reduces the overall project schedule while ensuing the least amount of risk by
capturing stakeholder needs at the beginning of the project and validating those needs
throughout the project lifecycle process.
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