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Abstract

This project provides an analysis of the Army’s acquisition of the Land
Warrior (LW) Soldier System. Its objectives are to document the history of the
LW and provide an overview of the program to establish the components of both
its development and deployment and its associated business and management
characteristics. The product is a document that provides an analysis of the
actions taken and the obstacles encountered and how the materiel developers,

warfighters, user representatives and lawmakers dealt with them.

The LW need was approved in 1993. The requirement was to provide
improvements for dismounted soldiers in the five specific capability categories of
lethality, command and control, mobility, survivability, and sustainment. For a
period lasting approximately 15 years, the LW has evolved. Despite this
evolution, the Army terminated the program in FY 2007. Regardless, it has laid
the foundation for follow-on soldier system initiatives. The LW was unsuccessful
initially due to the misalignment of three interrelated and supporting components:
1) technical immaturity, 2) poor user acceptance, and 3) lack of senior leadership
support. Successes that are more recent can be attributed to: 1) soldier-driven
design, 2) improved technical maturity, and 3) proven employment of the system

in combat by warfighters.

Keywords: Land Warrior, Land Warrior Soldier System, Soldier as a
System, Ground Soldier Ensemble, 4-9 Infantry Battalion, Unit System
Integrators, TCM Soldier, PEO Soldier, Program Manager Soldier Watrrior,
Product Manager Land Warrior, General Dynamics C4 Systems, Net-centric

Warfare
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l. Introduction

Our warfighting edge is the combined effect of quality people, trained to razor
sharpness, outfitted with modern equipment, led by tough, competent leaders,
structured into an appropriate mix of forces by type, and employed according
to up-to-date doctrine[...]. | am certain the single most important factor is the
soldier. (Haley et al., 1991, p. 4)

The Nation has entrusted the Army with preserving its peace and freedom,
defending its democracy, and providing opportunities for its Soldiers to serve
the country and personally develop their skills and citizenship. Consequently,
we are and will continuously strive to remain among the most respected
institutions in the United States. To fulfill our solemn obligation to the Nation,
we must remain the preeminent land power on earth—the ultimate instrument
of national resolve; strategically dominant on the ground where our Soldiers'
engagements are decisive. (Department of the Army, 2005, p. 17)

The United States military has achieved radical technological advances in the
last twenty years. Military combat vehicles, aircraft and missile defense systems
have evolved from their Vietnam-era predecessors (which, at the time were
considered technologically superior and first-rate) to revolutionary, network-enabled
instruments of combat power. This first-rate equipment, when combined with top-
guality soldiers, sailors, marines and airmen, realistic training and intense leader
development, has been a key element of our continuing operational successes
(Shalikashvili, 1996). Joint Vision 2010 and Joint Vision 2020 describe this
combination of people, equipment, training and readiness, and leader development
as their foundations (1996). Current doctrine carries this vision and tailors it to the
realities of the present-day Global War on Terror. United States Army Field Manual
1 characterizes current Army transformation as the most profound since World War
Il. Former Secretary of the Army, the Honorable Francis J. Harvey, describes this
transformation as a continuous, adaptive cycle of innovation and experimentation
informed by experience. The Army has changed its focus from the division level to
the brigade level to achieve a more agile, modular force that is organized to fight as

part of a joint force (Department of the Army, 2005).
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Past efforts to achieve military dominance have spurred publicly announced,
as well as highly classified, military-related technological innovation. However, until
the invasions of Afghanistan and Iraq, public focus for technological advancement
was on systems and combat platforms at the division-level and above—not
necessarily on the individual soldier and the small combat unit. After these
invasions and swift preliminary successes, the Department of Defense was lauded
for a job well done; however, the public realization that US warfighters needed better
situational awareness, lethality and survivability at the small combat unit level did not
become apparent until highly publicized fighting ensued with the insurgencies in
urban and rural areas across both Afghanistan and Iraq. Insurgents, embracing
guerilla warfare tactics, attempted to negate our technological superiority by
“hugging” our dispersed, small combat unit forces in tight urban and high mountain
terrain and, thus, reduced our ability to apply combined arms firepower and leverage
joint, cross-boundary operations. In Iraq, they chose dense, urban terrain and close

proximity to civilian personnel and infrastructure to ambush, attack and confuse.

Despite vehicle-mounted, blue-force tracking technologies, the infantryman in
contact on the ground lost situational awareness. To regain situational awareness,
leaders and soldiers alike had to either get back to a combat vehicle or employ
outdated, difficult methods such as tracking maneuvering friendly and enemy forces
using a radio, map board, compass and grease pencil. As the capability gap in
situational awareness at the soldier and small-combat-unit level became more
apparent, many commands submitted operational needs statements requesting
materiel solutions to resolve their deficits in capability. To date, program managers
(PM), vendors and scientists continue to rush to the aid of the military and work

diligently to close these gaps.

The Land Warrior (LW) Soldier System has recently closed many of these
capability gaps. After 15 years of development, the LW Soldier System has been
developed, tested and deployed with soldiers in combat. Its story has been an

interesting one. Despite being replete with naysayers, restarts and controversy, its
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final chapter is yet to be written. LW'’s revolutionary contributions to the modern
battlefield are influencing the way dismounted soldiers fight today and perhaps for

years to come.

A. Background

The LW Soldier System need was identified on September 8, 1993. Since its
inception, it has been one of the most controversial programs in the United States
Army. For a period lasting approximately 15 years, the LW Soldier System has
evolved. It has laid the foundation for follow-on soldier system initiatives like Ground
Soldier System (GSS) and other complementary Soldier-as-a-System (SaaS)
initiatives like Core Soldier System, Mounted Soldier System and Air Soldier

System.1

The LW Soldier System is a first-generation integrated fighting system for
dismounted soldiers. LW is intended to enhance the lethality, command-and-control,
survivability, mobility and sustainability of individual soldiers, leaders and infantry
units and to be fully interoperable with the digital command-and-control of other
platforms.2 The LW System’s capabilities contribute to the Joint Vision 2010/2020
operational concept of situational awareness and dominant maneuvering by
dismounted forces. Its capabilities enable the Army’s current focus on brigade-level
(and below) adaptability in a joint environment. All four Services, including Special
Operations Forces (SOF), have considered LW as a materiel solution to address
some of their capability gaps. The Under Secretary of Defense for Acquisition,
Technology and Logistics (USD (AT&L)), the Defense Acquisition Executive,
designated the LW System as an Acquisition Category IC program on 17 December
2002 because the LW Program met the requirements for an (ACAT) IC program

1 Ground Soldier System is now called the Ground Soldier Ensemble (GSE). For more information on
SaasS, see Appendix A.

2 For a complete description of the LW Soldier System, see Appendix B.
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based on estimated research, development, test and evaluation (RDT&E) costs
(Ugone et al., 2002).

The LW System went through an extensive Doctrine, Organization, Training,
Material, Logistics, Personnel, and Facilities (DOTMLPF) assessment and Limited
User Test (LUT) in late 2006 and 2007. It then deployed with the first unit equipped,
4™ Battalion, 9™ Infantry Regiment, 4™ Brigade Stryker Brigade Combat Team, 2™
Infantry Division, to Operation Iragi Freedom from 2007 to 2008. During this
deployment, attached teams of contractors, program management personnel and
user representatives were on-hand to assist, gain feedback and capture lessons
learned. A majority of this data is unrefined and has not been correlated to previous

studies or research.

In November 2006, funding for LW and its successors such as Ground
Soldier Ensemble (GSE) lost traction with lawmakers, and the program was
terminated.3 However, based on 4-9 Infantry’s successful employment of the
system in theater and on subsequent Operational Needs Statements (ONS) from
both 4™ and 5™ Brigade Combat Teams, 2" Infantry Division, both the LW and
follow-on GSE Programs have regained congressional funding. The Army is
currently in the process of procuring a brigade’s worth of the current LW System, in
addition to the planned GSE Program. Program Executive Office, Soldier (PEO
Soldier), plans to establish the GSE PM in early Fiscal Year (FY) 2009 after the Joint
Requirements Oversight Council (JROC) approves the GSE Capability Development
Document (CDD) and a Milestone A decision is achieved.

The United States Army has had a difficult time developing, fielding and
retaining support for the LW Soldier System. Disagreements originated from

conflicting perspectives during the concept refinement phase and through to low-rate

3 The Ground Soldier System was re-designated the Ground Soldier Ensemble (GSE) in FY 2008.
For consistency, we refer to GSS as GSE from this point forward.
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initial production (LRIP). There was a validated requirement for LW, but its intended
capabilities and basis of issue (BOI) changed over time based on both conflicts
within the materiel development and user communities, as well as on budget
concerns. Conflicting views stemmed from the leadership’s early focus on designing
for leaders’ requirements and later emphasis on soldier usability. In other words,
Army leadership agreed to the design of a system to provide command-and-control
and situational awareness to small combat unit leaders, but during verification and
validation, Army leadership switched its focus to the effectiveness of the system at
the basic soldier and junior leader level. Compounding this were the technological
challenges encountered when trying to connect the dismounted soldier to the
network with a materiel solution that was acceptable in form, fit and function. A
second contributing factor slowing LW’s acceptance was the fact that soldier
systems are open to significant amounts of subjectivity and user opinion compared
to other system platforms. This is due to the fact that it is not a “one size fits all”
system; soldiers come in many different sizes, must be able to perform a diverse
mission set ranging from dismounted to airborne to mounted operations, and reside
at multiple levels within the current Army formations. Last, complete understanding
of the pros and cons of a system cannot be fully realized until the system is
deployed or tested in large enough numbers to demonstrate the second- and third-

order effects of changing the way soldiers, leaders and units fight (Kempin, 2008).

These issues are not unique to the LW Program. In a budget-constrained,
cost-sensitive defense acquisitions environment that is replete with operational
urgency, reliance on commercial off-the-shelf items has become the norm instead of
reliance on traditional, developmental methods—especially for soldier programs.
The Army is probably getting what is right for soldiers now; however, as our doctrine,
organizations and equipment evolve, dismounted soldiers and leaders have to
maintain pace, or they will not be integrated with future network-centric formations
(Berger, 2008). By providing insights into the lessons learned for the acquisition of
the first soldier system, this research will assist future efforts to effectively move the
soldier and leader into the digital battlefield.
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B. Objectives and Approach of This Study

Despite being the first soldier system to be developed, fielded to infantrymen,
deployed to combat operations and then “terminated,” the LW System still remains.
The LW System will transition to the follow-on GSE—the ground-based soldier’s link
to the Future Combat Systems (FCS). This fact marks the study of the LW Program
as a beneficial and, likewise, necessary exercise for disseminating information on
issues of future soldier systems acquisition. For this same reason, this study
focuses on capturing the lessons learned from the LW experience and on describing
how they can be applied to similar programs. The following were the main questions

that arose in our analysis. As such, they represent our key objectives:

" What is the LW Soldier System?

. What are the history and components of the context within which the
LW Soldier System was conceived, designed and fielded?

" How did the United States Army organize for and execute the
acquisition of the LW Soldier System?

" How did the Product Manager, LW, organize and execute the
acquisition of the LW Soldier System?

" How did the prime contractor, General Dynamics, execute the
acquisition of the LW Soldier System?

" What are the results of the 4™ Battalion, 9™ Infantry’s experience
during training, fielding and deployment of the LW Soldier System?

" What are the budget and policy decisions that affected the acquisition
of the LW Solider System?

" What are the lessons learned from the United States Army’s
acquisition of the LW Soldier System?

" Which lessons can be generalized and applied to other programs for
their successful management?

To answer these questions, we employed several methods for collecting and
analyzing information. We interviewed key Government and contractor personnel,

reviewed historical documentation, consulted with colleagues and faculty, and
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reviewed after-action reports and interviews with soldiers of 4™ Battalion, 9™ Infantry
Regiment, 4™ Brigade Stryker Combat Team, 2" Infantry Division, Fort Lewis,
Washington. These efforts resulted in detailed analyses that are organized into
several categorical perspectives. These analyses are then synthesized, and
significant issues are drawn out as considerations for future soldier program

acquisition efforts.

Interviews of key players within the LW Program, both Government and
prime-contractor, were critical to ensuring a complete representation of the issues.

We spoke with stakeholders with differing perspectives on the program:

" Former and current Program Executive Office, Soldier,

. Former Program Manager Soldier Warrior,

" Former and current Product Manager LW,

. Training and Doctrine Command Capability Manager Soldier, United

States Army Infantry Center,

= Director of Infantry Futures, United States Army Infantry Center,

" Director of Combat Developments, United States Army Infantry Center,
. United States Army Research Institute,

" United States Army Test and Evaluation Command,

. Former and current General Dynamics LW Program Managers,

" Current manager for General Dynamics C4ISR Business

Development,

" 4th Battalion, 9th Infantry Regiment, 2nd Infantry Division Leadership
and

. Training and Doctrine Analysis Centers Monterey, California, and
White Sands, New Mexico.
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C. Scope

Notwithstanding our goal to provide a comprehensive case analysis of LW,
we could not possibly address all facets of this highly complex program within the
scope of an MBA Project Report. There are many important research questions (for
example, those dealing with LW contracting strategies) that remain to be
investigated. Nor could we interview all relevant LW participants due to time and
resource constraints. This report provides an in-depth, yet admittedly initial,

analysis. LW thus remains a ripe area for further and more detailed research.

D. Organization of the Report

Chapter | introduces and frames the study. Chapter Il provides an overview
of the evolution of soldier systems from concept inception to current efforts. This
chapter concludes with an overview of LW-related studies and their major findings.
Chapter Ill describes the LW materiel developers’ perspectives—including the
acquisition strategy, details about its development, production, evaluation and
deployment from both the Government and prime contractor’s perspectives.
Chapter IV provides the users’ perspectives by combining information from both the
user representative (Training and Doctrine Command System Manager - Soldier)
and the first unit equipped (4-9 Infantry). This chapter captures the challenges of
fielding new capabilities to a deploying unit and the soldiers’ feedback from using
LW during both user assessments and combat operations in Operation Iraqi
Freedom. Chapter V delves into the budget decisions affecting the LW Program.
Affordability and funding considerations—along with LW-specific budget decisions—
are explained in an effort to build context to explain key programmatic decisions
described later in the study. Chapter VI develops the way ahead for soldier systems
by synthesizing previous chapters’ analyses and highlighting key lessons learned
from this study. We tie lessons learned into the strategic perspective for Department
of Defense (DoD) acquisition and provide some issues that should be considered as
the LW Program transitions to the GSE Program in FY 2009. Chapter VI concludes
with several recommendations for further research.
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The Historical Context for the Land Warrior
System

When the smoke cleared away, it was the man with the sword, or the
crosshow, or the rifle who settled the final issue on the battlefield. (Urlings,
2004, p. 4)

To adjust the condition of the Army to better meet the requirements of the
next century, we articulate this vision: “Soldiers on point for the nation
transforming this, the most respected army in the world, to a strategically
responsive force that is dominant across the full spectrum of operations.”

With that overarching goal to frame us, the Army will undergo a major

transformation. (Shinseki, 2000, p. 2)

Two schools of thought prevail in the challenge to develop cutting-edge,
soldier-related technology. The first, as Marshall points out, is rudimentary: keep it
simple—combat is hard enough; leave the technological enablers at the strategic
level because in the end, it is the soldier on the ground that fights and wins on the
battlefield. The second, as General Shinseki asserts above, is transformation:
harness technological advances and push technology down to the tip of the spear to
keep the warfighter in-step with the ever-changing battlefield of tomorrow. Both
schools of thought are applicable and, when combined, help strike the precarious
balance that must be achieved to provide the warfighter with the right equipment for
the job. Like the formal acquisition process, the business of developing wearable,
fightable, state-of-art soldier systems is a complex one. Full appreciation of the
types of general issues raised, as well as methods implemented during the LW
concept and product development, demonstration, production and deployment
requires a full understanding of its context. The context for the LW System is best

illustrated by providing historical information about its development. Furthermore, a
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brief description of notable supporting research about LW provides a point of

departure for our study and its findings.4

A. An Abbreviated History of the LW Soldier System

An Army is capable of functioning without horses or cannons, but an Army
ceases to exist without Soldiers. (Jones, 2006, p. 1)

Know the enemy and know yourself, in a hundred battles you will never know
peril. When you are ignorant of the enemy but know yourself, your chances
of winning or losing are equal. If ignorant of both your enemy and yourself,
you are certain in every battle to be in peril. (Sun Tzu, 1910, p. 50)

The general unreliability of all information presents a special problem: all
action takes place, so to speak, in a kind of twilight...like fog. War is the
realm of uncertainty; three quarters of the factors on which action in war is
based are wrapped in a fog of greater or lesser uncertainty... The commander
must work in a medium which his eyes cannot see, which his best deductive
powers cannot always fathom; and [with] which, because of constant
changes, he can rarely be familiar. (Von Clausewitz, 1908, p. 5)

B. Soldier System Origins

History includes many examples of the need for addressing the soldier as a
system. Just after World War I, in his book The Soldier's Load, S.L.A. Marshall
recognized the need to manage the soldier as a complete system in order to make
the soldier more efficient and effective. BG Marshall pointed out that more thought
and care was needed in the overall design of not only what soldiers are expected to
carry into battle, but also of how they carry the total ensemble more efficiently and
effectively (as cited in Jones, 2006). In general, this mindset has driven past and
current science and technology (S&T) efforts to combine soldier equipment in a
system-like manner to reduce size, weight and power requirments for what the

soldier has to carry.

4 Also important to understand is the strategy that LW has evolved to operate within the Net-centric
Warfare Strategy (NCWS). The NCWS and the digital battlefield are detailed in Appendix C. In
addition, LW resides within the overarching SaaS strategy, which is outlined in Appendix A.
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In addition to addressing the soldier as a system, the importance of
communication between individuals, units and joint forces has become a critical
capability gap for the current force. “Information, information processing, and
communications networks are at the core of every military activity. Throughout
history, military leaders have regarded information superiority as a key enabler of
victory” (Shelton, 2000, p. 8). Since its inception, the Army has worked diligently to
provide the right type of communication systems, information-processing tools and

situational-awareness enablers to its forces to enable information dominance.

Land Warrior Evolution

!ﬂler ATD NOW

THEM

1993 - 1998 Lk iz

Figure 1. The Land Warrior Evolution
(Copeland, 2006)
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C. The Soldier's Computer

Almost twenty years ago, in the late 1980s, a research analyst, James
Schoening, “envisioned a small, wearable computer, integrated with a wireless link
and helmet-mounted display (HMD), which could help individual soldiers on the front
line” (Zieniewicz, Johnson, Wong & Flatt, 2002, p. 30). Along with a colleague, he
transformed his idea into a system architecture with “targeted technologies, such as
wireless data transmission, image capture, integrated Global Positioning System
(GPS) receivers and menu-driven software” (2002, p. 30). By 1990, they put their
ideas together and presented an early surrogate system—the Soldier's Computer
(see Figure 2 below)—at the Army Materiel Command’s trade show in Aberdeen,
Maryland. It weighed approximately ten pounds, included software for creating
reports and displaying tactical maps and used a trackball for data input. Soldiers
could also transmit simple text reports to other units. The system was a success
with senior Army leaders and congressional staff members. Thus, as the Soldier’s

Computer, the soldier system concept was quietly born.

usaND, CONTROR
ATIONS EYSTEMS

Figure 2. The Soldier’'s Computer at First Trade Show in 1990
(Zieniewicz et al., 2002)
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D. SIPE ATD

The Soldier's Computer shifted from a proprietary “brick” design to an open
system, wearable design in 1991 (Zieniewicz et al., 2002). This concept served as
the key component for the Soldier Integrated Protective Ensemble, Advanced
Technology Demonstration (SIPE ATD). This initiative, led by Mrs. Carol Fitzgerald,
was a three-year, 6.3A> program initiated by the Department of the Army in March
1990. The SIPE ATD was to provide a “proof of principle” of the soldier as a system
(Middleton, Sutton, Mcintyre & O’Keefe, 2000). More specifically, its goal was to join
the soldier’s entire individual electronic components (e.g., radio, weapons, etc.) into
a single integrated system.

Successful testing of the SIPE ATD by soldiers at Fort Benning, Georgia, in
1992 solidified the concept from the users’ perspective. This was the Army’s first
attempt at “digitizing” the individual soldier, and the soldiers who used the system
were in awe (Zieniewicz et al., 2002). In particular, the soldiers were most
impressed with the Thermal Weapon Sight (TWS), which fed directly to the helmet
display, enabling them to fire around corners without exposing their upper torso and

head to the enemy (Fernandez, 1992).

In addition to the TWS capability, the SIPE ATD demonstrated other

components.

The Headgear Integrated Subsystem (HIS), Weapon Subsystem
(WSS) and the Individual Soldier Computer (ISC) significantly
enhanced lethality by allowing the soldier to detect, identify, acquire
and engage enemy targets at increased ranges during both day and

5 The DoD organizes its budget into 11 major force programs. One of these major force programs is
Program 6—Research, Development, Test, and Evaluation. These program elements fund all
research and development activities for weapon systems and forces that have not yet been approved
for operational use. The category has six subcategories: 6.1, basic research; 6.2, applied research;
6.3a, advanced technology development; 6.3b, demonstration and validation (DEMVAL) activities;
6.4, engineering and manufacturing development, which completes engineering for and development
of products that the Services will use (production-quality blueprints are typically an output); 6.5,
RDT&E management support; and 6.6, operational systems development (CBO, 2008).
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night and with improved accuracy. The HIS, WSS, and ISC proved to
be vital to increasing the squad leader’s capability to communicate with
both superiors and subordinates, as well as to exercise more positive
command-and-control over personnel, weapons, equipment,
information and procedures. The Advanced Clothing Subsystem
(ACS) and Microclimate Conditioning/Power Subsystem (MCC/PS)
provided multi-threat and environmental protection while allowing the
soldier to operate longer in a fully encapsulated mode.

The soldier’s survivability was enhanced by the combination of the
HIS, WSS and ISC, as well as by the ability to operate with greater
dispersion, indirect viewing and increased lethality. (Middleton et al.,
2000, p. 2).

Figure 3 below shows a soldier wearing the SIPE in 1992.

Figure 3. Soldier Wearing the SIPE During Testing in 19926
(Fernandez, 1992)

Although each of the SIPE components provided the dismounted soldier
tactical and operational benefits, it was determined that the greatest payoff was the
synergistic effect of the various components working together, improving survivability

6 The visor reduced ambient light and was a flip-up, flip-down display. It also provided ballistic and
laser protection. The right-mounted sensor on the helmet’s top was an image intensifier for night-
vision capabilities. The large brown case is the computer radio-GPS unit.
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and performance on the battlefield (Middleton et al., 2000). The integrated, yet
modular, nature of SIPE enhanced mobility by allowing equipment to be configured
based upon the mission, enemy, troops available, time available and the terrain
(METT-T) (Middleton et al., 2000). As a direct result of the SIPE ATD, the
capabilities in Figure 4 transitioned into LW full-scale development beginning in
1993.

Soldier to Soldier Communications Weapons Interface

Integrated Video-enhanced Image Ballistic, Laser Eye and Respiratory

Intensification (12) Protection

Advanced Uniform Components Integrated Body Armor/Ammunition
Carriage

Handwear Footwear

Load-bearing Equipment M16A2

Thermal Sight Laser-aiming Light

Individual Soldier Computer Global Positioning/Digital Mapping

Message Management/Reporting Video Capture

Digital Compass

Figure 4. Capabilities Transitioned from the SIPE ATD
to the LW Program
(Middleton et al., 2000)

Although the SIPE ATD system enhanced the soldier’s fighting capability, it
needed to be more compact, lighter and to operate longer before it would be
battlefield ready. The backpack-sized computer-radio-GPS unit weighed 18 pounds;
the Helmet-mounted Display (HMD) integrated into the helmet weighed 8 pounds,
and the high-voltage supply unit (driving the cathode ray tube-based display)
weighed 15 pounds. Delays in capturing and sending still video images needed
improvement, as existing communication channel capacities were maximized, and
transmission delays of 45 to 75 seconds were causing the system to shut down.
Clearly, soldier systems needed more work to take early materiel solutions and

evolve them into combat-ready battlefield enablers.
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E. The LW Soldier System

After two-and-a-half years of work within the SIPE ATD, the Chief of Staff of
the Army was enthusiastic about furthering efforts to field an integrated fighting
system with a wearable computer-radio-GPS unit for soldiers (Zieniewicz et al.,
2002). On 8 September 1993, Headquarters, Department of the Army approved the
mission needs statement for the LW Soldier System. After this approval, the LW
project officially began. Its aim was to significantly improve and enhance the
soldier’s capability to shoot, move, communicate and survive on the future
battlefield. Incorporated into the LW project were the capabilities offered from the
SIPE ATD (see Figure 4 above), as well as additional capabilities such as mission
data and manual storage devices. LW technologies were based on
communications, computing, control, command, intelligence, sensor and
reconnaissance (C4I1SR). Efforts were made in the area of human factors
engineering to make the system more user-friendly and comfortable, and strides
were taken to reduce the weight and power requirements of the early SIPE ATD

prototypes.

Design engineers faced other significant challenges, such as the range of
LW’s intended operational environment. Providing for extreme weather conditions
and waterproofing requirements took considerable efforts. In sum, LW had to be
easy to use, weigh almost nothing, work all day and all night, be rugged enough to
withstand the rigors of intense combat, be comfortable to wear and be conveniently

located on the body.

In 1994, the Army started writing the Operational Requirements Document’
(ORD) for the LW Soldier System. The United States Army Infantry School provided

the initial doctrine for the ORD. For a year, users and technical experts conceived

7 The ORD was replaced by the Capability Development Document (CDD) with the advent of the
Joint Capabilities Integration Development System (JCIDS) process. See Appendix D for a
description of the JCIDS process.
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and reviewed LW’s requirements’ feasibility and applicability. Once the ORD was
complete, the TRADOC Systems Manager, Soldier8 at Fort Benning briefed the user
requirements to the PM for Soldier Systems® and, thus, began the next phase of
LW’s acquisition lifecycle: materiel development.

The materiel developer, in coordination with the user, developed
performance-based system specifications—describing what the system should do
and specifying interface standards between components and other systems. The
primary materiel developers (PM, Soldier Systems and PM, Soldier Electronics)
wrote the system performance specifications as well as the contract for developing

the system.

Hughes Aircraft (now Raytheon) was selected as the prime contractor for
system development; however, in April 1998, technical difficulties (failed immersion
and electromagnetic interference requirements) resulted in a program restructure.
The Army decided to use an innovative approach, moving from “proprietary
development” to one that maximized use of COTS technologies. A consortium of
contractors was established, vice a prime contractor for system development
(Augustine, 2008a). This consortium of contractors worked with the Government to
allocate requirements to the subsystem level. Through the late 1990s, these
contractors performed detailed design, build, integration and test tasks to produce
the LW System (Zieniewicz et al., 2002).

8 Now known as TRADOC Capabilities Manager, Soldier (TCM Soldier). For consistency, we refer to
TSM Soldier as TCM Soldier from this point forward.

9 Now known as the Program Executive Officer, Soldier (PEO Soldier).
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Figure 5. LW v0.6 in September 2000
(Zieniewicz et al., 2002)

F. LW Version 0.6

In 1999, work began on the first rugged design of LW: LW Version 0.6 (v0.6)
(see Figure 5 above). The LW v0.6 used commercial off-the-shelf (COTS) and
Government-furnished equipment/components (GFE), packaged to accommodate
the users’ operational requirements (Zieniewicz et al., 2002). The goal was to
present it at the Joint Contingency Force Army Warfighting Experiment (JCF AWE)
the following year, in September 2000. The plan was briefed at the highest levels,
and during the Soldier Systems Review on 7 December 1999, senior Army
leadership made the decision for LW to participate in the JCF AWE (Berger, 2008).

After over a decade of research, development and testing, in September of
2000, the LW v0.6 (see Figure 5 above) made it to the field with real soldiers at the
JCF AWE at Fort Polk, Louisiana. LW v0.6 was tested during three different mission
sets. The mission sets were completed with one platoon of 45 infantrymen from the
82" Airborne from Fort Bragg, North Carolina, outfitted with the LW v0.6. A
conventionally equipped opposition force made up of soldiers from Fort Polk,

Louisiana, simulated enemy personnel. The first mission was to conduct a
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parachute assault and follow-on airfield seizure/security under conditions of limited
visibility (at night). The second mission was an assault on a village, simulating
urban terrain. The third mission was an ambush conducted at night (Zieniewicz et
al., 2002).

During the conduct of the missions, using their helmet-mounted displays,
soldiers could see their own locations and the location of the members of their unit.
Wireless voice and message communication proved beneficial as well.
Automatically transmitted situational reports allowed the platoon to assemble in the
dark in record time. Night-vision image intensifiers proved advantageous while
soldiers were lying in ambush. Overall, the system performed well, showed an

improvement in fighting capabilities, and the results impressed the soldiers (2002).

The first major test of a working LW prototype was successful. By all
accounts, the LW platoon scored high marks in lethality, situational awareness,
navigation, and fratricide avoidance due to the LW leaders’ capability to track their

own troops. The final report from the JCF AWE experience noted:

The mission test results broke all records when compared with previously
equipped soldier results, hence proving the efficiency of wearable electronics
in military applications by achieving revolutionary improvements in
performance and the realization of capabilities never before imagined on the
battlefield. (Zieniewicz et al., 2002, p. 37)

During 2001, substantial work was done on the LW ORD by Fort Benning and
TRADOC. ORD requirements were restructured and put into a new format that
attempted to link it to the Future Combat System (FCS)-enabled Objective Force
Concept (Berger, 2008). This concept was only in draft and was, at the time, not yet
approved. TRADOC Capability Manager Soldier (TCM Soldier) worked diligently to
scope LW in the light of the Objective Force Concept. Hand-in-hand with the
materiel developer, TCM Soldier rewrote the Operational & Organizational (O&O)
Concept. The revised ORD was approved by TRADOC on 31 October 2001 and
forwarded to Headquarters, Department of the Army (Berger, 2008).
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Also during 2001, the materiel developer worked on the system’s size, weight,
power and communications issues. As far as size and weight were concerned, the
LW v0.6 weighed 91 pounds with no relief in sight for the next increment, the LW
Initial Capability (LW-IC) (Block I). Power issues were a major challenge, as
conventional units were using up to one ton of batteries per day per infantry
battalion. Both the materiel developer and the user realized that this would become
a key dynamic of the basis of issue (BOI) equation: in other words, who would get
LW and in what quantities. Compounding the logistics supportability issues was
another dynamic of the BOI equation: cost per unit. Cost per unit was upwards of
$32,000 per system at the time (D. Gallop, personal communication, November 3,
2008). While cost per unit remained an issue, logistics supportability ideas like
vehicle-mounted battery charging were considered for future implementation.
Communication issues were centered on whether or not to make the LW a secure
communications system and how to connect it to the lower tactical internet (Berger,
2008). Developers wrestled over connectivity challenges associated with linking a
dismounted materiel solution to the Lower Tactical Internet (LTI). The significant
constraint to connectivity to the LTI was the L-Band gateway of complementary
systems like FBCB2 and Blue Force Tracker (BFT) (D. Gallop, personal
communication, November 3, 2008). Dismounted units did not “carry” these
complementary systems on their backs—they were only resident on vehicles. These
Army-wide issues were bigger than LW, but definitely had to be considerations

during development.

Additional guidance on the acquisition timeline for LW was given in late 2001.
Developmental testing (DT) for LW-IC (Block I) was to begin in October 2002, with
training for operational testing (OT) beginning in April 2003. Operational testing was
to take place in June 2003, right before the planned Milestone C Low-rate Initial
Production (LRIP) decision in August 2003 (Berger, 2008).
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Figure 6. LW Initial Capability Block 1.0
(Zieniewicz et al., 2002)
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G. LW Initial Capability (LW-IC) Block |

LW-IC (Block 1) (see Figure 6) spent 2002 in system development and
demonstration. It was being developed using an Other Transactions Agreement
(OTA)10 with a consortium of “best of breed” contractors known as the LW
Consortium (D. Gallop, personal communication, November 3, 2008). In 2002, its
designers completed the critical design review (CDR). Also in 2002, efforts by the
combat developer and user representative to establish the threshold LW capability
as a bridge to the Objective Force continued. In November 2002, the Chief of Staff
of the Army approved the LW ORD; subsequently, on 17 December 2002, it was
designated an ACAT IC program (Berger, 2008).

The Product Manager for LW (PM LW) was working several issues at the
same time during 2002. While LW-IC (Block I) was his focus, he was also working
on competing a contract for LW Stryker Interoperable (LW-SI) Block Il development.
To establish a functional baseline—to determine what he had with the LW-IC (Block
) in an attempt to inform the LW-SI Block Il developmental effort—he completed an
ATEC-run early functional assessment (EFA) at Aberdeen Proving Ground with
soldiers from the 82" Airborne in December 2002. Based on their assessment, LW-
IC was determined unreliable. The issue was that the LW-IC used a commercial-
based architecture that was not robust enough for soldiers’ needs and did not
provide connectivity to the LTI. Regardless, the EFA accomplished the PM’s intent;
it established a functional baseline for LW-SI Block Il developmental efforts (D.

Gallop, personal communication, November 3, 2008).

Further developmental testing was planned to continue through March of
2003 in preparation for Initial Operational Test and Evaluation (IOT&E), which would
begin in the 3" Quarter of FY 2003. The first units scheduled to be equipped with

10 An OTA is a transaction agreement characterized by enhanced flexibility and reduced
administrative burden when compared with typical Government procurement contracts (Department
of the Army, 2008).
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the system were the 75" Ranger Regiment, followed by the newly formed Stryker
Brigade Combat Teams (SBCT) and selected Special Operations Forces (SOF)
(Berger, 2008). The PM LW wanted to give the intended end-user a vote as to LW-
IC’s form, fit and function (D. Gallop, personal communication, November 3, 2008).
Thus, in January 2003, the 75" Ranger Regiment conducted a second early
functional assessment (EFA) of the LW-IC (Block I) system. Results were available
upon completion in February, and they were very distressing to both the materiel
developer and the user representative. Similar to the 82""s EFA the previous
winter, issues surrounding reliability were the Rangers’ main concern. These
concerns, coupled with cost per unit and LTI connectivity challenges forced
Congress and the PEO Soldier to dissolve the OTA with the LW Consortium for the
development of LW-IC (Block I) (J. Moran, personal communication, October 27,
2008).

This decision halted production of the 140 systems being produced for the
IOT&E. Furthermore, PEO Soldier indefinitely delayed IOT&E (previously scheduled
to begin in the late spring) in favor of a different materiel solution, the Dismounted
Battle Command System (DBCS)!! (D. Gallop, personal communication, November
3, 2008). His reasoning for this choice came down to two issues: affordability and
senior leadership directives. With respect to affordability, the DBCS was a materiel
solution that met most of the LW requirements with a BOI that was palatable from a
cost perspective—leader-focused instead of soldier-focused. From the senior
leadership’s perspective, Headquarters, Department of the Army (HQDA) and the
Congress provided directive guidance to develop the DBCS materiel solution. On
the other hand, the TCM Soldier, Colonel Ernie Forrest, was adamant that the
optimal materiel solution was LW due to its lethality component, the WSS, as well as

its intended BOI to every soldier. He wanted to capitalize on the synergistic effect of

11 The DBCS was a material solution that provided LW-like situational awareness and
communication capabilities. For a detailed description of DBCS, see Appendix E.
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an interconnected force with a lethality package that allowed the user’s hands to
remain on the weapon. From the materiel developer’s perspective, there was
impartiality as to the form factor. The former PEO Soldier stated that he viewed
getting the dismounted soldier capability in one of two form factors: “having either a
handheld tablet [DBCS] or an eye-piece [LW]...I was impartial to either of them” (J.
Moran, personal communication, October 27, 2008). Regardless, the OTA for LW-
IC (Block I) development was officially dissolved in March 2003, and DT was

stopped (D. Gallop, personal communication, November 3, 2008).

H. LW Block Il

After the Rangers conducted their early functional assessment, but prior to
the results being released on 30 January 2003, General Dynamics C4 Systems
(GDC4S) was awarded the LW contract as the prime contractor for the design and
production of LW Block Il. Since GDC4S was awarded the contract for producing
the LW Block II, PEO Soldier directed GDCA4S to re-scope and develop both LW-IC
(Block 1) and LW Block Il Systems for Stryker units instead of the Rangers. “This
directive was based on HQDA guidance to restructure the program around the LW-
S| capabilities to leverage the existing Stryker EPLRS network to connect with the
LTI” (D. Gallop, personal communication, November 3, 2008). Later that spring, the
Commanding General, United States Army Infantry Center!2 (USAIC), signed a
memorandum approving an update to the Critical Operational Issues and Criteria
(COIC). This update to the COIC reflected the aforementioned LW Program
restructure activities and the combining of the LW Block | and Il efforts. The COIC
was approved for LW Block Il by Headquarters, Department of the Army, on 30
September 2003 (Berger, 2008).

12 Now known as the Maneuver Center of Excellence (MCOE).
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GDC4S wasted no time after contract award, and the preliminary design
review (PDR) was conducted for LW Block Il on 30 July 2003. In late November,
two issues came up. First, LW did not have an interoperability certification from the
J6. Second, it was determined that an Analysis of Alternatives (AoA) had been
started, but not completed for LW (Berger, 2008). The AoA had yet to be restarted
when the LW Consortium OTA was dissolved earlier in the year. J6 certification13
was completed; however, the AoA conducted—jointly by TRADOC Analysis Center-
White Sands (TRAC WSMR) and the TCM Soldier—would not be completed for
almost a year. For LW, calendar year 2003 ended with the approval of the LW Test
and Evaluation Master Plan (TEMP) on 8 December 2003 (Berger, 2008).

The events of 2004 shaped the future of LW as we know it today. In August
2004, soon after completion of the LW Block Il CDR on 27 May 2004, the Army
reduced the funding for the LW Program in the FY 2006-2011 Program Objective
Memorandum (POM) in favor of the DBCS (Augustine, 2008a). Procurement was
refocused to fielding emerging situational awareness and command-and-control
capabilities to the current force and merged the LW and FFW Advanced Concept
Technology Demonstration (ACTD) to focus on the future forcel4 (US House of

Representatives, 2004a).

Immediately following this decision, the Commanding General, USAIC, and
PEO Soldier briefed the Army Systems Acquisition Review Council (ASARC) to
confirm the strategy to resource soldier modernization. The Chief of Infantry
submitted a proposal, addressing the Army’s need for an integrated modular soldier
system to improve the warfighters’ ability to fight in the Global War on Terror
(GWOT). His proposal included funding to conduct a DOTMLPF assessment with a
battalion within a Stryker Brigade Combat Team (SBCT). The intent of this

13 J-6 System Validation of Joint Capabilities Integration and Development System (JCIDS)
Acquisition Category (ACAT) programs/systems (CJCS, 2006).
14 For a detailed description of the FFW ACTD, see Appendix F.

ACQUISITION RESEARCH PROGRAM
GRADUATE SCHOOL OF BUSINESS & PUBLIC POLICY -25-
NAVAL POSTGRADUATE SCHOOL

7

M

]



assessment was to explore LW basis of issue (BOI) alternatives within the construct
of a SBCT. A secondary benefit of the assessment was further refinement of the
capabilities required in the future with Future Combat Systems (FCS) (Berger,
2008).

To reinforce the value of his proposal, the Chief of Infantry ordered a
demonstration of LW Block Il. Even though LW’s funding was reduced in the POM,
research and development had continued with GDC4S when it was returned to the
tech-base for maturation in mid-2004 (Augustine, 2008a). GDCA4S had prototype
systems ready to demonstrate, and this venue would prove to breathe life back into

the program.

From September to November, a side-by-side experiment was run at Fort
Benning, Georgia, comparing the capabilities of a LW-equipped squad with those of
a conventionally equipped squad. This “side-by-side” was successful in that it
demonstrated tangible LW-enabled capabilities to decision-makers. Immediately
following the “side-by-side,” the Vice Chief of Staff of the Army, General Cody,
recommended (in FY 2006) the equipping of one Stryker Battalion with LW-SI (Block
II) capabilities (440 systems). Based on this recommended course of action, the
Assistant Secretary of the Army for Acquisition, Logistics and Technology
(ASA(ALT)) directed the equipping of a Stryker Battalion with LW to conduct a
DOTMLPF assessment and tactics, techniques and procedures (TTP)
development.15 The Stryker Battalion chosen was the 2" Cavalry Regiment, 2™
Infantry Division, Fort Lewis, Washington.16 This directive did not reverse the
previous POM decision to reduce the LW Program; however, it gave the program

one last opportunity to prove its value for the Army (Berger, 2008).

15 see Appendix G for the memo directing the equipping of a Stryker Battalion with LW to conduct a
DOTMLPF assessment and tactics, techniques and procedures development.

16 Redesignated 4™ Battalion, 9" Infantry Regiment, 4™ Stryker Brigade Combat Team, 2" Infantry
Division.
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. LW Stryker Interoperable (LW-SI)—“Manchu”

In 2005, conditions were set for LW-SI (Block I1) fielding to the 4™ Battalion,
9" Infantry Regiment (Manchus) at Fort Lewis, Washington. The Manchus were
reorganized and started standing up as new soldiers reported for duty and the chain
of command was established. An agreement to do a limited user test (LUT) in
conjunction with the DOTMLPF assessment was approved by unit leadership.
GDCA4S and the PM LW initiated further production of prototype LW-SI (Block II)
Systems in preparation for the first unit to be equipped with soldier systems. By the

end of the year, the train-the-trainer course began for the Manchus (Berger, 2008).

Systems production, testing and evaluation continued through May 2006.
The unit received its LW-SI (Block Il) systems and started new equipment training in
June. DOTMLPF assessment activities paralleled unit-training activities throughout
the rest of the year. Soldiers and materiel developers worked hand-in-hand on
system upgrades and ergonomic improvements throughout the summer (Augustine,
2008a). The result was a user-improved LW-SI (Block Il) named the “Manchu,” the
battalion’s namesake (see Figure 7 below). These systems were not re-issued
systems. They were user-improved systems, not new prototypes. They were the
same prototype systems that underwent soldier-improved software and hardware

upgrades and configurations (Augustine, 2008a).
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Figure 7. LW “Manchu” Configuration
(Zieniewicz et al., 2002)

By the end of October 2006, the unit had embraced LW and demonstrated its
capabilities at two VIP days. Initially, at the first VIP day in July 2006 (which was
synchronized with the budget cycle by program management personnel), the unit
expressed frustration with the system’s capabilities, configuration and weight.
However, by the second VIP day, in October 2006, unit acceptance was achieved,;
the commander of 4-9 Infantry Regiment, LTC W.W. Prior, announced that he
wanted to take both LW and its mounted counterpart, Mounted Warrior (MW), to Iraq
in 2007.17 The unit acceptance that influenced his decision was a direct result of the
extensive soldier-driven, material developer-executed improvements to the system
(Berger, 2008). The ATEC-run limited user test (LUT) conducted in September

produced favorable results as well and reinforced his decision.

Almost immediately following LTC Prior’s decision, the LW Program was
terminated by the Army. This termination was a direct result of the perception that

Army decision-makers had of the program based on the dissatisfaction that 4-9

17 For a detailed description of the Mounted Warrior system, see Appendix H.
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Infantry expressed during the first VIP day (Cummings, 2008, July 17). In addition, a
Milestone C Low-rate Initial Production (LRIP) decision was attempted in early 2007
but in the end, was denied by the Army. Regardless of these decisions, the Army
supported LTC Prior’'s request, and LW was deployed to Iraq with his battalion in
May of 2007.

The materiel developer and the users’ representative accompanied 4-9
Infantry to conduct an in-country DOTMLPF assessment, as well as maintenance
and logistics support (Cummings, 2008, July 17). After approximately six months of
successful combat operations with the 4-9 Infantry, LW became very popular; other
units were eager to see how well the system performed. During the deployment, a
sister unit of the brigade to which 4-9 Infantry was assigned (5™ Brigade, 2" Infantry
Division) was so impressed with the system’s performance that its commander
submitted an Operational Needs Statement (ONS) for the LW (2008, July 17).
Funding for the ONS was approved through a supplemental budget request in May
2008 to conduct this equipping. At the time of this writing, efforts were underway to
train the rest of this brigade on the LW System (US Senate, 2008).

To date, lessons learned and after-action reports from 4-9 Infantry Regiment’s
in-country experience are being compiled to capture the effectiveness of the LW
Soldier System. These reports will provide a way ahead for the GSE18—the soldier

system of tomorrow.

J. LW Supporting Studies and Related Research

From studies on human factors engineering to science and technology

research, LW has had its share of attention in the past. Numerous supporting

181 an effort to explain the importance of LW relative to the future GSE, the researchers wish to
stress the origins and current status of the SaaS initiative and the GSE Program itself. See Appendix
A for a complete overview of SaaS and Appendix | GSE Program Description.
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studies, reports and research have been completed by academia, industry and the
Department of Defense. This study builds upon the foundations of those studies in
an attempt to gain insights for present and future program managers. To provide a
point of departure for this study, a brief summary of eight key LW supporting studies

and reports follows.

K. 1991 Army Science Board (ASB) Summer Study

In 1991, the ASB conducted a summer study with the following objectives:

[E]valuate all aspects of the “soldier as a system”; consider how we do
business today and whether that should change for the future; identify
potential soldier performance “leap-aheads” and enabling technologies;
consider psychological and physiological interfaces and assess science and
technology: “Is it good enough?”. (Haley et al., 1991, p. 1)

The 1991 summer study came to the following five conclusions:

1. The requirement to properly equip the soldier for combat is as complex
as the requirements of other programs—such as the Abrams tank,
Bradley Fighting Vehicle, Patriot Missile System, and Black Hawk
helicopter programs;

2. Existing soldier equipment mismatches (due to lack of integration) are
reducing combat efficiency and endangering soldiers;

3. The planned “block change” concept of equipping the force (no new
equipment is fielded until enough is procured for the entire Army) is an
outdated concept;

4, Promising new technological capabilities should be exploited to ensure
battlefield overmatch for the American soldier; and,

5. The Army should develop and employ experimentation (wargaming
and simulations) with emphasis on future soldier system threats
(Lockhart, 2006).

The study further concluded that there was a need for the Army to manage
the soldier as a system. It recommended that soldier requirements be derived from

the functions soldiers have to perform in the face of the threat on future battlefields.
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It also recommended that TRADOC provide prioritized capability needs in the form
of requirements to guide the DOTMLPF development process for future soldier
systems (Lockhart, 2006).

Last, the 1991 summer study surmised that the TCM Soldier’s ability to
effectively perform all functions within the existing manpower resources was
guestionable at best due to its greater breadth of responsibilities as compared to
other TCMs. Due to multiple program requirements and the complexity associated
with achieving required capabilities, the study further recommended that a general
officer manage the acquisition of soldier systems (2006).

While the findings of the 1991 study were supported in most Army circles,
they lacked an authoritative sponsoring force to guide the recommendations into
Army-wide practice. Interestingly, shortly after its publication, the SIPE ATD verified
the study’s findings. The SIPE ATD demonstrated the soldier as a system, as well

as the capability management necessary when developing systems for the soldier.

L. 1994 ASB Ad Hoc Study “Technology for the Future LW”

Momentum was building thanks to the successes of the SIPE ATD and the
drafting of the LW ORD; thus, in 1994, the ASB conducted an ad hoc study entitled
Technology for the Future LW. The study had three purposes: 1) identify high-payoff
technologies, 2) recommend programs to overcome technical and system barriers,
and 3) recommend appropriate demonstration projects (Montgomery, Godden,
LaBerge & Wagner, 1994).

The ASB study found that the then-recent SIPE demonstrations offered
convincing verification that new and affordable technology-driven techniques could
provide cost-effective improvements to LW capabilities. Furthermore, these
capabilities would have a profound positive effect on the Army’s ability to perform its
most stressing future contingency missions. The report concluded that there were

three major barriers to the implementation of LW technologies: 1) the then-current
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acquisition system, 2) weight, and 3) cost. The study suggested that LW equipment
must be delivered in quantity to soldiers in the field and that warfighters must be fully

trained in the use of the equipment for them to be effective.

The final report of the 1994 study stated that Army planning was not
adequately detailed for the evolution of LW technologies and that specific focus
areas (which set priorities) were not defined. Due to unclear descriptions of novel
capabilities, the report pointed out that near-term fielding of new LW technologies
was uncertain. Lastly, the 1994 study report compared the Army’s product planning
process with the high-technology sector of US commercial business. The study
described the planning process of US high-technology firms as focused on areas of
greatest improvement, careful to avoid substantial proliferation of examined options,
and as cross-functional in nature—whereas the Army did not have a top-down, new
product planning process that came close to that in such firms. Panel members
urged the Army to consider paralleling its processes for formulation of successful

research programs with those of its successful industrial counterparts.

Eight key recommended management strategies emerged from the 1994

study:

1. Immediate effort should be undertaken within the Army to quantify the
comparative cost effectiveness of production and fielding of LW
technologies compared to the utility derived from other non-LW
production options.

2. A continuing funding wedge must be budgeted to support production.

3. The funding wedge should be based on procurement with the following
approximate goals:

a. Minimum fielding quantity/item 10,000

b. Average build-out period/item 5 years
C. Average number of projects in pipeline at any time 5
d. Average production cost/item $10,000
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e. Total funding for new capability $100 Million/year

4, The Army must formulate a prioritized list of appropriate production
candidates to be programmed and budgeted to support continuing
production (along the lines of the outline above).

5. Based on the availability of LW items for production and funds
available within the proposed budget wedge, a commitment to a
schedule of new programs for future production must be laid out.
Otherwise, funding should be used to procure initial equipment for all
units rather than to continue procuring newly developed equipment.

6. A series of SIPE-like technology demonstrations should be conducted
to qualify candidate technologies.

7. Based on long-term user needs and the timing of future SIPE-like
user/technology testing, focused advanced technology programs
should be selected from within the Army LW research and technology
menu. While not all potential technologies should be focused toward
these testing gates and user preferences, the Army must ensure the
bulk of its technology exploration selections come from this process.

8. The Army should adopt a top-down, industry analogous, new product
planning process whose end-product is definable. A definable product
allows for meaningful prioritization, funding and sequencing of
technology development efforts (Montgomery et al., 1994, pp. 7-8).

The significance of the ASB ad hoc study is that it set the course for the
emerging LW acquisition strategy. At the time, the acqusition strategy was focused
on the evolution of the system through technology demonstrations and focused
upgrades and capability. Futhermore, in retrospect, its suggestion that LW
equipment should be delivered in quantity to soldiers in the field and that they must
be fully trained to be effective proved to be essential to its success. Unfortunately,
its recommendations with respect to cost per unit were not used as a guideline. This

proved detrimental to LW'’s support during the early 2000s.
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M. United States General Accounting Office (GAO) 1996
Report

Following the 1994 ASB ad hoc study, the GAO completed a report in 1996
cautioning Congress that the LW acquisition strategy was too ambitious. The
report’s objectives were to: 1) determine the status of various technology and
human-factor problems associated with system development, 2) evaluate the
acquisition strategy for the LW System, and 3) assess plans to integrate the system
within the digital battlefield (GAO, 1996).

The report pointed out that the program was facing a number of technical and
human-factor problems that were not being adequately addressed. Furthermore, the
report highlighted the fact that the Army had not yet developed prototypes for LW
and that these lingering development problems could affect the system’s ability to be
ready for its then-scheduled IOT&E in August 1998. It suggested that program
compromises could be on the horizon because of the then-recent Army decision to

compress the overall acquisition schedule (GAO, 1996).

The significance of this report was its predictions of potential shortfalls in LW
Program cost, management, performance and schedule aspects based on technical
complexity. At the time, the Army planned to overlap development and operational
testing of LW. The report cautioned that this change in acquisition strategy
(permitting more rapid production and deployment) could bump procurement costs
to over $1.4 billion. This projected cost and the complexity of the program were
presented as evidence that the program needed more management attention. The
report suggested that the program was incorrectly classified at ACAT lll; because of
its projected cost and complexity, it should be managed at the ACAT Il level. Last,
and perhaps most important, the report noted that because LW prototypes were not
available while the Army tested other components of the evolving digital battlefield,
successful demonstration of its ability to operate within the construct of other digital
battlefield elements was not accomplished. The study’s authors warned that there
was no assurance that LW would perform as intended and that if it was produced on
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schedule, ahead of other digital battlefield components, interoperability of hardware

and software components would be unproven and potentially compromised.

N. USAIC 1997 Dismounted Soldier Study

In 1997, the United States Army Infantry Center (USAIC) conducted a holistic
study of the future requirements for dismounted soldiers. This study concluded that
through the beginning decades of the 21st century, US forces will engage in smaller
scale wars against asymmetric threats and that this dynamic will increase the need
for dismounted ground forces (Lockhart, 2006). Also in 1997, the LW Early
Operational Experiment Report confirmed that a systems approach to soldier
requirements would provide greater payoffs in lethality, survivability, mobility, and

situational awareness—for both the individual and the unit (2006).

These findings and previous work on SaaS and LW prompted the Army to
create the Soldier System Command (SSCOM) to meet requirements for the SaaS.
The SSCOM Project Manager, Soldier at Fort Belvoir, Virginia, was charged with
coordinating the engineering/manufacturing development of the LW System with a
program to insert new technology (Objective Force Warrior) under the direction of
the Natick Research, Development and Engineering Center in Natick,
Massachusetts (2006).

O. GAO 1999 Report

In December 1999, the GAO produced another report entitled Army’s
Restructured LW Program Needs More Oversight. This report followed up on the
1996 report and set out to: 1) identify the status of the system, 2) evaluate whether
the current level of monitoring and oversight was sufficient based on projected LW
development costs, 3) determine how the Army was ensuring LW’s ability to operate
with other digitized battlefield systems, and 4) assess whether technical and human-

factor problems still needed resolution (GAO, 1999).
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The report pointed out that LW was not going to meet its fielding date of
September 2000 because technologies were not being developed fast enough.
Time of completion was estimated to be delayed until 2004, with an estimated cost
increase from $1.4 billion to $2.1 billion. Based on the schedule risk, cost increases
and the technological complexity of the program, the report concluded that oversight
of the program was insufficient. As in the 1996 report, this report mentioned
integration issues with other digital battlefield components like the Force XXI Battle
Command Brigade and Below (FBCB2). This interoperability issue was essential to
the envisioned digital construct of the Objective Force. At the time of the report,
incorporation of this important capability was unplanned for the LW System due to
computer architecture incompatibility issues. Last, the report pointed out that some
technical and human-factor problems remained unsolved and could cause the
system to be ineffective altogether. Battery problems, ergonomic issues,
electromagnetic interference issues and weight problems were noted as significant
(GAO, 1999).

To remedy the noted deficiencies and to ensure that the LW development
was completed before systems were fielded, the report recommended that the
Secretary of Defense direct the Secretary of the Army to return the LW Program to
the Program Definition and Risk Reduction phase until workable prototypes were
produced. Furthermore, the GAO auditors recommended that LW be reclassified as
an ACAT | system to ensure appropriate oversight and monitoring. Third, the GAO
recommended that LW be required to demonstrate interoperability with FBCB2 as a
risk-reduction measure and to ensure battlefield situational awareness. Last, the
report recommended the Army should be required to thoroughly field-test LW
prototypes and ensure that they passed water immersion, electromagnetic interface
and airborne certifications prior to the fielding of any systems (1999).

The relevance of this report to the LW Program was its emphasis on
increased oversight and increased interoperability with FBCB2. This report

strengthened the May 2002 decision to manage the program at the Army Acquisition
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Executive (AAE) level. This decision to designate LW as an ACAT IC program was
based upon both this report’'s recommendation and estimated RDT&E costs (Ugone
et al., 2002). The report’s emphasis on interoperability was crucial to materiel
developers, as this capability was unplanned due to system architecture. This
recommendation proved to be a critical consideration during the LW System
development—especially when the LW Consortium was its primary developer. It
foreshadowed one of LW’s darkest times from 2003-2004.

P. 2001 ASB Summer Study

Another Army Science Board summer study was completed in 2001, entitled
The Objective Force Soldier/Soldier Team. The purpose of this study was to
determine ways to enhance the Objective Force soldier and to recommend
roadmaps to guide soldier integration as part of the FCS (Lockhart, 2006). The
study produced three important findings: 1) that our country had a critical need for a
Soldier/Marine team that can be deployed in time of crisis and can accomplish
assigned missions with minimal casualties; 2) that if the Army took a systems
approach oriented toward qualitative advance in six synergistic dimensions (lethality,
survivability, C4ISR, mobility, sustainability, people), it could achieve a vision of a
Soldier/Marine ten times as effective; 3) that there were certain priority programs
(identified in the study) which would achieve desired gains; the study produced a
series of roadmaps for implementation (Douglas, Downing, Steele, Hyder & Otstott,
2001).

Perhaps even more important to the soldier as a system concept was the
study’s recommendation for a top-level systems engineering approach to designing
soldier systems. The study concluded that the term “soldier system” was a
misnomer. It stated that soldier systems were being designed and developed as a
series of programmatic and technical stove-pipes—with no overall systems architect
charged with ensuring system performance, weight, power and sustainability

objectives (Lockhart, 2006). It recommended assigning a chief engineer with overall
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system design responsibility that was empowered to conduct trade-offs to ensure
system design technical feasibility, affordability and producibility (Douglas et al.,
2001). The SaaS management concept can be attributed to the conclusions of this

study.

Q. 2002 Department of Defense, Office of the Inspector
General (DoD IG) Report

In 2002, the DoD IG provided a report to the Army’s Auditor General and
Defense Contract Management Agency (DCMA). The report’s subject was the
acquisition of the Army LW System (Ugone et al., 2002). The intent of the report
was to highlight management, support and oversight issues regarding the LW
Program. The study found that though the PM for the LW System effectively
implemented an evolutionary acquisition strategy to develop and produce the system
in three sequential blocks to reduce both technical risk and to expedite the fielding of

its capabilities, additional management attention was required.

The DoD IG concluded that, due to incomplete system and operational
requirements, undecided BOI definition, insufficient performance parameters (most
notably, reliability), and force structure requirements, the Army would be less able to
make informed affordability decisions to support future budget submissions for the
program. Second, the IG noted that the PM would be less able to provide the
acquisition community with measurable information on the value of using an Other
Transactions Agreement (OTA) for acquisition programs. Using an OTA would allow
for an increased level of commercial industry involvement and would maximize the
rapid prototyping process. In addition, the PM had not inserted a provision for
performance metrics in the OTA with the LW Consortium. Next, the study pointed
out that the delegation agreement between the agreements officer for the program
office and the DCMA, Syracuse, provided limited and vaguely defined requirements
for administration support. The report stated that as a result, the PM would find it

hard to obtain timely and meaningful information on LW Consortium performance
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against cost, schedule and performance requirements. The report concluded that
the PM had not implemented specified processes, documentation, and reporting
requirements in the risk management plan. Furthermore, promotion of continuous
risk management and timely reporting to acquisition decision-makers on program
risk and risk mitigation was not accomplished. Publication of this report prompted
revision of the ORD by TRADOC and Government and contractor tightening of risk-
management methods (Ugone et al., 2002). Furthermore, its conclusions
strengthened the 2002 decision to compete the program and the 2003 decision to
dissolve the LW Consortium.

The findings and recommendations of the aforementioned studies set the
stage for further research. Included here were several of the major studies about
soldier systems and LW from several different perspectives. Other notable research
has been conducted surrounding soldier systems in the past. Dr. Jean Dyer, Army
Research Institute, Fort Benning, Georgia, has spearheaded much of this effort. We
recommend her research, as well as those others listed in Appendix J, for additional

information.
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II. The LW Materiel Developers’ Perspectives

| guess a lot of people would probably stand up and show you a great flow
chart with arrows about a process they developed that revolutionized
acquisition and how great it was, and they would publish an article on it. My
lesson learned is that all of these things, sometimes, well, just don’t work. |
hate to say that, but complete persistence is the only thing you can actually
count on....l don’t want to oversimplify it, but complete persistence, seeing
where a problem is, taking great people—and those resources are
unbelievable if you have good people that really want to try, that are loyal to
what they are trying to do—Iloyal to the program, not the king, or the person,
but to the program and they know it is the right thing—][is essential]. Having
solid, good people who have the same mindset every day that they have to
win—and they do—that is the difference with what we have done. When
problems came up, this program [Land Warrior] has refused to have a show-
stopper—refused. (Cummings, 2008, July 17)

In my opinion, we could have been a lot more successful [initially] if there had
been a better relationship between the PM and the contractor. Too many
times it was too adversarial instead of more of a “let’s work together and
figure out what's going on” [relationship]. That has turned around. We have
a very good relationship with the PM shop now; it seems to me that there is a
lot more cooperation. That, to me, is one of the things that sure makes life
easier—if you can establish a good relationship and maintain it between a
contractor and the PM. (Spears, 2008)

A. Introduction

The comments above represent the perspectives of both the government PM
for LW, LTC Brian Cummings, and the prime contractor, GDC4S, LW PM, Mr. Roger
Spears. The first comment is grounded in persistence and the second, in
cooperation. Both PMs have been at the helm during the LW’s recent past and have
provided unique perspectives on the acquisition efforts surrounding it. The intent of
this chapter is to describe the events that took place from the perspectives of these
two men in an attempt to gain an appreciation for the challenges that were overcome

and to garner the lessons learned.
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This chapter describes the roles of a PM from the perspectives of both the
government and civilian materiel developers. We highlight some of the challenges
inherent in the 21* century government acquisition environment. The relationships
that PMs should have with their industry counterparts, as well as some new
concepts to consider for today’s acquisition environment, are discussed. Several
tenets of program management are then described as guidelines for current and
future PMs to consider. Next, we briefly define what an acquisition strategy is and
some of the approaches that can be used to develop a new system or item. To
frame the context within which the materiel developers operated, we then discuss
the LW Program acquisition strategy by calendar year from 2001 until 2008.
Included in this discussion are the LW PM'’s fielding plan, several key developmental
activities during fielding, as well as major challenges encountered prior to 4-9
Infantry’s deployment. We also detail the PM’s plan to train and maintain the LW
System during 4-9 Infantry’s New Equipment Training (NET) through the 4-9's
deployment in order to emphasize some of its unique challenges. We provide
emphasis on the employment of the Unit System Integrator (USI) concept to show
how the PM was able to incorporate changes identified by the user in both training
and in combat. We conclude by providing some general lessons that may be

applicable to other materiel developers in the defense acquisition community.

B. 21ST Century Program Management Challenges

PMs face many challenges due to the complexities inherent to the DoD
acquisition environment. In some cases, these challenges have been around for
years, in others, since just recently. They are based on several factors. First, while
requirements are stated, many times they are not stable. They evolve with changes
in Army doctrine, user needs and rapid advancements in technology. The PM’s
ability to keep pace with changes is a complex task in itself. Furthermore, when
funding instability and bureaucracy are combined within the acquisition environment,

they stifle rapid change, increase schedule and drive up program costs. Next,
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combat and support operations since Vietnam have added complexity to an evolving
set of joint requirements that have broadened the scope of what the acquisition
environment requires. Operation Urgent Fury, for example, revealed many problems
in joint operations. These new joint requirements tore down the “stove-piped” walls
of the traditional acquisition environment and created a host of new interfaces and
strategic partners. Third, growing system complexity creates both technical and
managerial challenges. A recent study completed by the US Air Force suggests that
system complexity is perhaps the largest factor contributing to the reality of today’s
acquisition environment. Its authors describe complexity as “the interactions
between all of the entities comprising a system” (Rothenflue & Kwolek, 2006, p. 79).
This “system complexity is a root cause and enables funding instability and
bureaucracy to play larger roles in the overall schedule and cost of defense
programs” (p. 79).

Consequently, the demands placed on PMs have rapidly increased since the
start of the GWOT and have caused an evolution in acquisition management
methods. Likewise, because industry counterparts must execute the government’s
guidance, prime contractors’ methods have changed accordingly. The 21 century
PM must be able to operate across the joint community—crossing functional,
organizational and programmatic boundaries in order to deliver materiel within the
recently implemented JCIDS construct. To be effective, a PM must have a broad
technical background and have the ability to manage programs at the tactical level
(1-year horizon), the operational level (2 year horizon) and the strategic level (3
years and beyond) with industry partner(s). In most cases, PMs have to get
capabilities to the force quickly given today’s wartime posture and user expectations.
They do not do this alone. They must foster support from appropriate government
commands, staffs and agencies (Yakovac & Renee, 2007).

Some of today’s PMs, both government and civilian, must have the ability to
manage “mega-systems.” These are “large-scale, potentially complex systems that

cross traditional boundaries to provide capability beyond that achievable by their
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component parts” (2007, p. 4). While not all future systems will be “mega-systems,”
PMs must be able to manage the complexity of future software-intensive systems
while managing the DoD-imposed interoperability requirements. PMs today must be
able to manage in an environment in which requirements are often stated as “vision
statements” or broad architectures. They must deal with a fluid, ever-changing
technological atmosphere in which some system functionality of the program may be
achieved only through interaction of various components. PMs have to manage
uncertainty both in risk and in unanticipated and unforeseen opportunities that are
due in large part to technology and software challenges. PMs must be able to
leverage capabilities from other programs in an effort to find alternative solutions that

meet their users’ needs (Yakovac & Renee, 2007).

Figure 8 below depicts the evolution of program management—moving from
traditional perspectives to a characterization of the current acquisition environment.
This progress is framed within the contexts of the system, its implementation, its
stakeholders and its strategic scope and mission environment. The model has three
different layers: the inner and middle layers that represent how the acquisition
environment has traditionally been characterized, and the outer layer representing
how the acquisition environment can be characterized today. The inner and middle
layers begin by characterizing acquisition program management as a single scope of
effort within a relatively stable environment, with singular-user-generated
requirements and predictable stakeholder relationships. This paradigm depicts
acquisition management’s desired outcomes as an improvement to existing
capabilities of systems that have well-defined and known characteristics. The
model’s author suggests the two inner layers often times lead to the development of
single-user, “stove-piped” designed systems. A “stove-piped” system is defined as a
single piece of equipment that is based on an independent requirements document
and has a single-user interface (2007, p. 6). The components within the system may
have been complex but were independent of other systems on the battlefield. The

systems tactics, techniques and procedures (TTPs) were developed once the
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system was fielded. Once the system was fielded, the unit determined how it would

interface with already existing capabilities (2007, p. 6).

The outermost circle depicts today’s increasingly complex program
management environment and is applicable to the LW Program. PMs have to
consider system capabilities (such as responsiveness, deployability, agility,
versatility, lethality, and survivability). Today, more than ever before, these
characteristics apply to everything we give our soldiers. PMs must cross multiple
acquisition boundaries based on complex operational needs and evolving, forward-
thinking, mission requirements that are used by the entire joint community. The
current environment has multiple programs that, in some cases, are
interdependent—with outputs that are more complicated than ever before.
Expectations include fundamentally new capabilities at the extended enterprise level
in the form of complex, interoperable, mega-systems that cross previously
independent functional domains (Yakovac & Renee, 2007). PMs must synchronize
programs that, in the past, were based in large part on individual requirements
documents and single-user, “stove-piped” systems. These independent systems
exist in the Joint, Interagency and Multinational environment. PMs must be able to
design systems that interface with these systems so the warfighters on the ground
can be interoperable across the battlespace and more lethal—due to an integrated
design process with multiple capabilities at their disposal. Today’s PM must be able
to make trade-offs within a complex battlespace, within a system-of-systems (SoS)
concept, to find the best capability that meets the warfighters’ needs (2007, p. 6).

We will describe later in this chapter and in Chapter IV how the PM LW dealt
with these ideas. With respect to trade-offs, the PM continuously fought affordability
for capability trades within the context of distinct changes in Army vision—Net-
centric Warfare and the Objective Force Concept. Added to the complexities of the
increased interoperability requirements inherent to these concepts was the linking of
the LW System to the FCS SoS. Furthermore, he dealt with these challenges with

ACQUISITION RESEARCH PROGRAM
GRADUATE SCHOOL OF BUSINESS & PUBLIC POLICY - 45 -
NAVAL POSTGRADUATE SCHOOL

7

M

]



his user counterpart who, as detailed in Chapter IV, was representing an often split

community that rarely spoke with one voice.
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Figure 8. Emerging Acquisition Framework
(Yakovac & Renee, 2007)

C. PM Tenets for Managing Complexity

In order for the PM to succeed in today’s fluid and complex acquisition

environment, he should implement a few key tenets (Yakovac, 2004). These tenets
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can assist the PM in optimizing the program’s operational capability, maximizing
competition with industry, and ensuring interoperability with other battlefield systems
and other developing programs. These tenets, coupled with the use of methods like
a Modular Open System Approach (MOSA),19 can reduce overall lifecycle cost and
help a PM manage complexity. Today’s PMs should consider these tenets as they
strive to maximize program competition, maintain key acquisition milestones, and

assist in increasing system performance attributes:

" Create opportunity for best of industry to participate. This will attract
the best technological approaches and most reliable industry
organizations to participate in developing future programs.

. Leverage the government technology base to the maximum extent.
This allows the PM increased flexibility and the ability to incorporate
technology. By leveraging this base, a PM will reduce proprietary
issues, reduce overall program costs, and allow for rapid integration by
the government with products supplied by multiple contractors.

" Use a collaborative environment from design through lifecycle
management. The PM must continue to reach across the joint
community—crossing functional, organizational and programmatic
boundaries to integrate the most current and mature technologies.

" At minimum, implement component commonality at subsystem and
component level to the maximum extent possible. This will reduce
lifecycle cost of the program and allow for ease of capability upgrades
during its lifecycle.

" Design and plan for technology integration and insertion to enable an
overall integrated warfighting capability (this is closely related to
MOSA).

. Maintain and shape the industrial base for future system capabilities/

technologies. The PM must conduct periodic risk analysis of the
program’s industrial base—ensuring that both the manufacturers and
suppliers are continuing to meet the needs of the program.

19MOSA is the Department of Defense implementation of “open systems.” The program manager
should incorporate MOSA principles into the acquisition strategy to ensure access to the latest
technologies and products, and to facilitate affordable and supportable system development and
modernization of fielded assets (DAU, 2008, November).
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" Provide a consistent and continuous definition of requirements. To do
this, the PM must receive continuous user feedback and implement
changes to the system that are cost effective and that meet the users’
needs.

. Program Affordability—Balance performance and sustainment
(Yakovac, 2004).

These tenets, when employed by a PM, will help him survive in today’s
complex acquisition environment. The relationship between the government PM and
his industry counterpart is as important as it has ever been. Both must work
together by exchanging ideas on new, integrated, cost-effective solutions to meet
the demands of the user. In sum, both must be willing to take chances in breaking
through technological issues by thinking outside the traditional acquisition

environment’s bounds.

In the case of LW, many chances were taken. For example, the PM LW'’s
incorporation of soldier-driven design was a breakthrough. To accomplish this, he
had to work closely with GDC4S. They did not have a lot of time to make this
happen because the unit was preparing to deploy. Taking this chance was risky. As
we later describe, the PM was able to go outside of the traditional acquisition
paradigm and make it happen.

D. Acquisition Strategy

All government PMs must operate within the framework of an acquisition
strategy. An acquisition strategy is defined by the Federal Acquisition Regulation
(FAR) as “a strategy that is specifically tailored to a particular major system
acquisition program” (General Services Administration, 2005). The acquisition
strategy is the PM’s overall plan for satisfying the mission need in the most effective,
economical, and timely manner. The development of the acquisition strategy
requires collaboration between the Milestone Decision Authority (MDA), the PM, and
the functional communities engaged in and supporting DoD acquisition. A well-

developed acquisition strategy can minimize the time and cost required to satisfy
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approved capability needs, and can maximize affordability throughout the program’s
lifecycle. The strategy should define the management approach and fully define the
planning considerations and decisions of the program such as contract type and

incentive arrangements (DoD, 2004).

The acquisition strategy defines the approach a program will use. To get
away from a single-user system approach and to allow for faster procurement, the
DoD’s preferred strategy for rapid acquisition of mature technology is through
evolutionary acquisition (EA). EA delivers capability in increments of useful military
capability, recognizing the need for improvements. EA defines, develops, produces
and fields an initial hardware or software capability. These initial capabilities can
then be fielded to the user in a compressed period of time and are usually followed
by subsequent improvements. This methodology, coupled with MOSA, can result in
systems that are adaptable and that can respond to evolving needs of the user. The
objective of EA is to balance required capabilities with available technology to put
warfighting systems into the hands of the users quickly and affordably. The success
of the EA strategy depends on a consistent and continuous definition of
requirements and the maturation of technologies, the combination of which may lead
to a structured approach to the development and production of systems. This
structured approach provides increased capability while the program moves towards
a materiel concept (DoD, 2008). This was the technique employed by the LW
Program beginning in 2001. There are two different approaches to achieve EA—

incremental and spiral.

An incremental approach is based on the premise that each individual system
has its own set of thresholds and objectives that are defined by the user. The
incremental approach requires well-defined requirements but lends itself to a stove-
piped acquisition approach. The reason it creates “stove-piping” is because it is
focused on individual systems instead of multiple, complementary systems. In an

incremental approach, the capability has been identified, and the desired capability
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is known. The requirement is met over time through a series of increments, each

dependent on available mature technology (Hawthorne & Lush, 2002).

The spiral approach differs slightly as it offers an “open-ended” approach. If a
capability is identified, but its end-state requirements are unknown, requirements are
refined through demonstration and risk management. Spiral development requires
continuous user feedback. User feedback is essential to spiral development, as it
ensures that each increment provides the user with the best possible capability.
Updated requirements in future increments depend on user feedback and
technology maturation (DoD, 2008). An example of a program that plans to apply
this technique is the FCS Program. In this case, the FCS Program began with a
capability that was more of a concept. This vision was identified well before end-
state requirements could be completely defined. As the FCS Program matured,
requirements have been refined through spirals defined by technology maturation

and user feedback.

E. Land Warrior Program Management

During the early years of the LW Program (1996-2001), there were many
decisions that affected the program. However, due to its long history and the
researchers’ limited access to early program management personnel, this study
focuses on the decisions affecting the program from 2001 to 2008. As detailed in
Chapter II, the LW Program has been in existence as a Program of Record (POR)
since 1996. During 1996-2001, the LW Program focused RDT&E efforts to enhance
ground soldier capabilities in the areas of performance, lethality, survivability, and
sustainment. The program began in 1996 with a sole-source developer, Hughes
Aircraft (now Raytheon). By 1998, the PM Soldier had restructured the program,
moving it from proprietary development with Hughes Aircraft to a COTS-based
approach with the LW Consortium. The program leveraged this consortium of
companies through an OTA to prototype the LW v0.6 and to mature its components.

Its PMs also leveraged the work of the Government’s FFW ATD (then known as the
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Objective Force Warrior ATD) to reduce program risk. These efforts got the LW

Program off to a good start technologically.

Program challenges were encountered for the next several years, however,
when in 1998 the Army embraced Net-centric Warfare (NCW). This concept evolved
to the Objective Force Concept introduced in 2000, linking LW to the FCS vision and
introducing myriad interoperability requirements. The years 1999 and 2000 were
instrumental to early program efforts when the LW v0.6 advanced prototypes were
built and effectively employed by soldiers during the JCF AWE. This effort marked
the program’s initial success and encouraged program management personnel and
users. We continue the rest of the story below by providing a breakdown of the LW
Program events by year (starting in 2001) and highlighting important points during
each year that affected the program.

1. 2001

After success at the JCF AWE, in 2001, the program shifted from an
incremental acquisition approach—utilizing LW-unique hardware and software
technologies—to an EA strategy. The new strategy continued leveraging
components and technologies available from other Government agencies, as well as
COTS providers, to mature the functionalities of LW v0.6 and to build LW-IC (Block
). It incorporated MOSA to provide flexibility and reduce program risk. The idea
was to open up the LW System’s architecture so that when technology matured, it
could be incorporated into the baseline LW v0.6 System. Also, as interoperability
increased, it would give the materiel developer the ability to plug into other future
Army and joint systems. This approach was also meant to reduce proprietary
issues, reduce costs and allow the integration of products supplied by multiple
contractors to be performed by the Government (Office of the Secretary of the Army,
DoD, 2000a).
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The LW Program was part of the Army’s vision for soldiers to collectively fight
at the small-unit level—stressing the collective synergy of a digitized team. During a
LW update briefing on 21 February 2001, GEN Abrams, the TRADOC CG,
recommended that the LW Program be “nested” in the newly created Objective
Force Concept. This recommendation was intended to link the LW System to the
newly created FCS. To incorporate this recommendation, TRADOC and the PM LW
began restructuring the LW ORD. They constructed two different LW Operation &
Organization concepts (O&0O). One was a threshold capability O&O, the second, an
objective capability O&O (Berger, 2008).

These changes caused the PM to reassess the LW Program’s overall
strategy, as well as to determine the technical feasibility of emerging interoperability
requirements to the FCS System-of-systems (SoS)—which at the time was only a
concept on paper. Of note, the PM received additional guidance from Congress to
push the Science & Technology (S&T) community for more efficient power and
weight reductions and to continue exploring non-secure communications options.
The PM did this with the Government’'s FFW ATD. The FFW ATD was designed to
develop and demonstrate technology improvements of the LW baseline system for
Pre-planned Product Improvements (P3l) and to address critical technical issues of
LW'’s size, weight, power, fightability, and cost. Also, an important study (described
in Chapter Il) was completed in 2001: the ASB Summer Study. This study reported
that the LW Program had several technical and programmatic stove-piped systems
and lacked an overall systems architect to oversee system performance, weight,
power and sustainability issues (Lockhart, 2006). This study recommended
assigning a chief engineer to conduct trade-offs to ensure technical feasibility,
affordability and producibility (Douglas et al., 2001). It is unclear whether or not the
PM acted on this recommendation. What is clear, however, is that the PM was not
without challenges. Due to technological challenges and program restructuring
activities in 2001, the scheduled LW developmental test (DT) was moved from

December 2001 to October 2002—a ten-month slip in schedule. In addition, the
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scheduled operational test (OT) training scheduled for November 2002 was moved

to April/May 2003—a seven-month schedule slip (Berger, 2008).

2. 2002

In 2002, the PM continued to pursue a MOSA approach. In anticipation of
increased interoperability requirements, some of which were yet to be defined, he
did this to both minimize developmental challenges and build flexibility into the
product. In addition, the LW PM used an OTA as the procurement method with a
consortium of contractors known as the LW Consortium. The PM Soldier at the
time, Colonel Bruce Jette, intended to increase the level of commercial involvement
in an effort to address anticipated technology challenges (D. Gallop, personal
communication, November 3, 2008). One significant point brought out by the 2002
DoD IG Report to the Army Auditor General and DCMA (discussed in Chapter 1)
highlights the reasoning behind this change. “Because of incomplete LW System
and operational requirements, undecided BOI definition and insufficient performance
parameters (reliability), the Army would be less able to make informed affordability
decisions to support future budget submissions if a sole source method was used”
(Ugone et al., 2002).

To address concerns surrounding the program’s complexity and the need for
additional oversight of the LW Program, the program management office was re-
designated PEO Soldier from PM Soldier in June 2002. This elevated the top-level
management of the program from an O-6/Colonel level to an O-7/Brigadier General
level. Additional changes in oversight at the Army level occurred in 2002, as well.
The LW Program had started as an ACAT Ill program in 1996, but on 29 May 2002,
the LW Program was re-designated an ACAT ID program by the Army Acquisition
Executive (AAE). Then, in December of 2002, it was re-designated an ACAT IC
program by the USD (AT&L). Both of these decisions were directly attributable to
the program’s substantial amount of RDT&E funding and its growing complexity
(Berger, 2008).
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The change to ACAT I classified the program as a major development. Major
developments are not authorized under an OTA; therefore, when the program was
first elevated to an ACAT | program in May 2002, the PEO Soldier at the time, BG
Moran, directed a full and open competition for a new LW contract. This process
took approximately nine months (J. Moran, personal communication, October 27,
2008).

Despite the LW Program’s elevated ACAT level, the OTA was still in place
over the course of 2002. The PM LW continued with the LW Consortium for the
remainder of the year and into early 2003. During late 2002, LW testing took place
at Aberdeen Proving Ground, Maryland. This developmental test (DT) was an early
functional assessment run by ATEC and negotiated by soldiers from the 82"
Airborne. Its purpose was twofold; first, LW had to meet specific criteria prior to
entering operational testing planned for 2003; second, the PM LW wanted to get a
functional baseline to determine the performance of the LW-IC (Block I) prior to
entering a contract for Block Il development (D. Gallop, personal communication,
November 3, 2008). Results of the assessment were grim. ATEC reported that the
capabilities were not ready and would probably never be (J. Moran, personal

communication, October 27, 2008).

The results of the assessments at Aberdeen caused concerns over continuing
program technology issues. These concerns caused the PM to re-schedule LW’s
OT from November 2002, to June/July 2003—a schedule slip of seven months. In
addition, he re-scheduled LW’s Milestone C for October 2003—Iengthening the
schedule by two months. By the end October of 2002, the PM LW had a good idea
of the LW-IC (Block I) issues in terms of reliability. However, he had not given the
intended first end-user a vote, so he maintained the scheduled early functional
assessments planned for early 2003 with the 75™ Ranger Regiment. He realized that
multiple data points in terms of functional capabilities and limitations would reinforce
the need for development of LW-SI (Block 1) (D. Gallop, personal communication,
November 3, 2008).
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3. 2003

In January 2003, the scheduled early functional assessment of the LW-IC
(Block 1) was performed by the Army Rangers. The results of the assessment
proved to be initially devastating to the program. The Rangers assessed the system
as unsatisfactory in the areas of form, fit and function. While this assessment and
the October 2002 assessments provided a functional baseline, they both indicated
that the LW-IC commercial architecture provided by the LW Consortium was not
robust enough for the soldier’'s environment and could not provide requisite
connectivity to the lower tactical internet (LTI). In addition, the Rangers’ assessment
determined that the weapon subsystem (WSS) provided minimal utility—

foreshadowing later findings with 4-9 Infantry in 2006.

In the opinion of many at the program management office and GDCA4S, this
test was set up to be a failure from the beginning. The Rangers were only given
basic instructions on how to use the system and then told to go out and execute their
standard operations. Consequently, the Rangers did not understand or attempt to
use the capabilities that the LW System was designed to offer. Because the
Rangers did not train-up on the system and fully incorporate it into their standard
operating procedures, they determined that it did not provide them with enhanced
capabilities. The Rangers contend that the mindset of some decision-makers going
into the test was that the system had to “stand on its own.” They felt that if the
integrators had to assist with the training, employment and integration, then there

was something wrong (Augustine, 2008a).

The viewpoints of the PEO Soldier and the PM LW during that timeframe
were opposite of those interviewed at the PM office and GDC4S. In their opinion,
they trained the participants in both assessments properly and did the assessments
as risk-reducing and data-gathering efforts in an attempt to inform the LW-IC
functional baseline and prepare for LW Block Il development. PEO/PM intentions

were never to set up the program for failure. Instead, they were setting it up for
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successful transition upon contract award (J. Moran, personal communication,
October 27, 2008).

Based on the negative feedback from the Rangers, the PEO Soldier
concluded that he had concerns about LW-IC (Block 1) operational reliability and,
consequently, he dissolved the OTAs with the LW Consortium. This action stopped
the production of the 140 LW-IC (Block I) Systems being produced by the LW
Consortium for the IOT&E that was scheduled to be executed in June-July 2003
(Augustine, 2008a).

In line with the PM’s EA approach and concurrent with the Rangers’ failed
assessment, on 30 January 2003, GDC4S was awarded a cost-plus-fixed-fee
(CPFF) contract to build the LW-SI (Block II) (Berger, 2008). After the experience
with LW-IC (Block 1), the PEO Soldier recommended that GDCA4S focus its efforts on
incorporating the LW-IC (Block I) capabilities into the LW-SI (Block 1) Systems
(Berger, 2008). Consequently, the OSD and HQDA restructured the program in
February 2003 to leverage the LW-IC lessons learned and to focus LW development
on Stryker interoperability requirements (D. Gallop, personal communication,
November 3, 2008). LW-SI (Block Il) Systems were scheduled to be fielded to
Stryker-equipped units in FY 2009 (Berger, 2008).

The major challenge for the materiel developer was to provide the required
functionality in an affordable materiel solution. Due to LW ensemble cost concerns,
HQDA provided additional guidance to focus on command-and-control and
situational awareness capabilities. The resulting materiel solutions were the
Dismounted Battle Command System (DBCS) and Commander’s Digital Assistant
(CDA). The challenge of both efforts was effective connectivity to the LTI—similar to
LW’s shortcomings. The significant constraint to connectivity to the LTI was the L-
Band gateway of Force XXI Battle Command Brigade & Below (FBCB2) and Blue

Force Tracker (BFT) (D. Gallop, personal communication, November 3, 2008).
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The DBCS was not intended to be a substitute program to replace LW.
Instead, it was offered as an option due to LW developmental challenges. The PEO
Soldier had to look for alternative technical solutions to fill the gaps for a dismounted
soldier situational awareness/command-and-control capability. He viewed the
dismounted soldier capabilities in either the form of a handheld tablet (DBCS) or an
ensemble with an eyepiece (LW). He was impartial to either form factor. After
congressional direction, primary focus shifted to the DBCS for the next eighteen

months (J. Moran, personal communication, October 27, 2008).

4. 2004

In 2004, the PM worked with GDCA4S to procure LW Block Il variants and the
DBCS. For LW, in accordance with the PEO Soldier’s guidance, the LW-IC variant
was targeted for issue to the Army Rangers and the LW-SI variant, for one Stryker
Brigade Combat Team (SBCT). When GDCA4S was awarded the contract to build
the LW Block Il variants, the PM established an ambitious schedule to complete
prototyping by the end of 2004. He did not want to waste any time given a planned
first unit equipped (FUE) goal of FY 2009 (Augustine, 2008a). However, out of LW'’s
unit cost concerns and the aforementioned congressional direction, the PM’s
attention shifted towards DBCS for the duration of 2004.

The LW Program’s budget was significantly reduced in the POM 06-11 in
favor of the aforementioned less-expensive, less-capable system, the DBCS (Office
of the Secretary of the Army, DoD, 2003). The budget for procurement was
decreased by Congress because of the failed DTs in late 2002 and early 2003, as
well as the LW funding reduction in the POM. “The decision to re-focus the
capabilities of the DBCS set the LW Program back by at least a yeatr, if not 18
months” (Spears, 2008). Also, a recommendation was made to merge both the LW
and FFW ATD. This was because of a perception by both Congress and senior
Army leaders that the two programs were very similar, and the two systems’

differences were unclear to them (US House of Representatives, 2004).
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During 2004, the PEO Soldier and Commanding General (CG), USAIC,
briefed the ASARC on soldier modernization. They submitted a request to the Army
Systems Acquisition Review Council (ASARC) to conduct a DOTMLPF assessment
with one LW-equipped SBCT Battalion to explore LW Basis of Issue (BOI)
alternatives and refine the capabilities that were required of LW with the FCS.
Additionally, the Commanding General (CG), USAIC, requested a side-by-side
demonstration with LW Block Il prototypes that GDC4S had just completed to
demonstrate LW’s enhanced capabilities as compared to standard equipped soldiers
(Berger, 2008).

The side-by-side demonstration was approved, and its success prompted the
VCSA to recommend the equipping of one Stryker Battalion at Fort Lewis,
Washington, to conduct the DOTMLPF assessment as well as further define Tactics,
Techniques and Procedures (TTPs) for the system. Based upon this
recommendation, the ASA(ALT) directed TRADOC and the LW PM to do the
DOTMLPF assessment and a Limited User Test (LUT) in FY 2006. This directive
was a turning point in the program. Within the span of approximately eighteen
months, LW went from being a rejected system to a more capable Block Il prototype
that now had a chance at two essential SDD activities. This was a testament to the
efforts by both the PM and GDCA4S. As pointed out in the opening statements of this

chapter, persistence paid off, and cooperation was essential.

5. 2005

During 2005, the PM LW and GDC4S were not without challenges. Early in
FY 2005 (November 2004), the AAE approved the PEO Soldier and CG USAIC’s
joint request to do the DOTMLPF assessment. However, in the memorandum that
he directly issued to the LW PM, he directed a complete shift in the PM’s focus from
LW Block Il development to the development of the DBCS. Now the LW PM was
directed to provide DBCS capabilities for up to 30 Brigade Combat Teams (to
include SBCTSs) as well as support the VCSA'’s decision to equip one SBCT with LW
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capability. The memo directed that the LW PM modify the CPFF contract for LW
Block Il with GDCA4S in an effort to conserve resources and re-focus efforts to get a

baseline command-and-control capability to the force faster (Bolton, 2004).

This directive was in response to growing pressure from the warfighter to get
a dismounted command-and-control capability for the fights in Irag and Afghanistan.
Accordingly, the LW PM shifted his acquisition strategy to solely focus on developing
the DBCS. Conveniently, LW’s prime contractor, GDC4S, was also developing the
DBCS. Despite the change in the PM’s priorities, GDC4S continued to work on the
LW System—incorporating some of its own Internal Research and Development
(IR&D) funds. This allowed the General Dynamics team to continue working on
improvements to the LW Block Il System while also supporting the PM’s new focus

on getting DBCS developed and out to the Army (Spears, 2008).

In July, PM LW and TCM Soldier held a meeting to review DOTMLPF study
issues and finalize recommended study issues for the LW DOTMLPF assessment
scheduled for FY 2006. Shortly after this meeting, in August 2005, the PM LW
supported Army Test and Evaluation Command (ATEC) at a DBCS Operational Test
(OT) at Fort Drum, New York, with the 10™ Mountain Division. This test was also
supported by both GDC4S and TCM Soldier.

There was a consensus with many of those involved in the testing that, like
the failed LW DT in 2003, the DBCS test was also set up to fail from the beginning.
“The system was given to a unit that was not digitally savvy. They did not even have
the basic FBCB2 System in their vehicles and did not have the communications
infrastructure to support a system like the DBCS” (Augustine, 2008a). On the other
hand, GDC4S personnel who supported the OT at Fort Drum felt that the DBCS
capabilities and requirements were dictated from the PEO Soldier rather than having
a performance-based requirement. From some perspectives at GDCA4S, this was
due in large part to personalities in the PEO Soldier Program Office that were

unwilling to listen to recommendations from the contractor on how to make the
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system better. “The PEO Soldier was very rigid with no trade-offs or compromises in
what the system needed to look like and in what the system must be able to do”
(Kempin, 2008).

The former PEO Soldier and PM LW contend that these perceptions were
inaccurate. The PM LW at the time viewed the DBCS path as “just another chance
at provding situational awareness capabilities to the dismounted force in an
affordable manner. At the time, many vendors were going directly to deployed units
with handheld command-and-control capabilities. Some felt threatened that the
DBCS would take over the LW effort” (D. Gallop, personal communication,
November 3, 2008). He viewed the entire event as a parallel effort with LW instead
of a competing effort. “There were never any intentions to replace it [LW]” (D.
Gallop, personal communication, November 3, 2008). As mentioned, the PEO
Soldier at the time described his perspective as impartial. He was directed by
Congress to look at alternative solutions, and he intended to do just that (J. Moran,

personal communication, October 27, 2008).

The DBCS OT demonstrated that the system was not ready for fielding due to
issues encountered with its inconvenient size, excessive weight, poor soldier
integration, interoperability limitations and increased soldier workload. The DBCS
evaluation went so poorly that it caused the PM LW to again restructure his efforts.
Based on input from users as to what they actually wanted from a dismounted
soldier system, he quickly turned his attention back to LW (Augustine, 2008a).

Given the technical difficulties encountered with a digitally immature unit and the
upcoming DOTMLPF assesssment, his priorites shifed back to prototyping LW-SI
(Block 11).

To prepare for the DOTMLPF assessment and LUT, a train-the-trainer course
was conducted with 4-9 Infantry at Fort Lewis, Washington, in December 2005.
Facilitated by the Omega Training Group, the course was designed to familiarize

leaders in 4-9 Infantry with the LW System. The Omega Training Group sub-
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contract was through GDC4S. The first day of training specifically focused on
presenting a detailed system overview, providing familiarization, as well as laying out
the plan to train the rest of the battalion. The next day of training focused on
educating battalion and company leaders on the system itself. Their instruction
consisted of a LW-SI (Block 1l) System capability overview and was designed to
show the leaders what the system did and how it could be employed to enhance
their unit’s capabilities. The PM believed that this initial train-the-trainer course
would greatly enhance the unit’'s acceptance of the LW System. In addition, this
training was used as a trial run for NET in an effort to smooth it out. NET training
was planned to begin for the rest of the battalion beginning in June 2006 (Augustine,
2008a).

6. 2006

In response to the failed DBCS OT at Fort Drum and the upcoming equipping
of the 4-9 Infantry, the PM LW’s number one priority was LW. His main effort shifted
to the production of prototype LW-SI (Block Il) Systems, to include applicable long-
lead items for 4-9 Infantry’s equipping and evaluation. The PM LW focused GDC4S
on the production of essential LW interface equipment like vehicle integration kits
(VIK). In conjunction with TCM Soldier and unit leadership, he conducted
DOTMLPF assessment, NET and LUT preparations. In addition, he made
significant progress in coordinating efforts with the FFW ATD in accordance with

Congressional recommendations made in 2004 (Augustine, 2008a).

Based on our research, we believe that 2006 represented the biggest
challenge to the PM LW. The PM LW dealt with an increasing “chasm” that had
existed between the user and the acquisition community for about ten years. This
chasm was brought to the forefront in 2006. It was created by an Infantry
community that was split into sub-communities (heavy, light, airborne and SOF)—all
with differing ideas on what “right looked like” for soldier systems. These differing

opinions created many LW naysayers within the user community. In addition, due to
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the GWOT and the pressing need for command-and-control/battle
command/situational awareness capabilities, users could not understand why a
program that had been around since 1996 had offered little in the way of fielded,
effective equipment. They were frustrated because they could get a civilian cellular
telephone with enhanced communication and GPS capabilities in a small-form
factor, but could not get the same out of a soldier system. In addition, they did not

want to add a lot of weight to their already overloaded dismounted infantryman.

a. Moore’'s Model

This chasm, identified in the book Crossing the Chasm by Gregory A. Moore
(2002), is described within a marketing context. Moore defines it as the gulf
between two distinct marketplaces. While this “chasm” is a marketing concept, the
researchers feel this is very applicable to the LW System’s acceptance by the Army,
its sub-communities and lawmakers. Moore describes these two distinct
marketplaces as an “early market” and a “mainstream use market.” The early
marketplace is dominated by early adapters—in this case, the TCM Soldier, PM LW
and the VCSA—as well as insiders who are quick to appreciate the nature and
benefits of new developments. The insiders included the 4-9 Infantry’s Battalion
Commander, Command Sergeant Major and several company First Sergeants. The
early market is made up of people who are enthusiastic about a product because
they believe it shows great potential. This group tends to be relatively small. The
second is a mainstream marketplace that represents the “rest of us” who want the
benefits of the technology but do not want to “experience it” in all of its gory details.
In this case, the mainstream marketplaces were senior Army leaders and
Congressmen. Moore states that “making the transition from the early market to the

mainstream market is the greatest peril for any marketing plan” (Moore, 2002, p. 20).

Continuing with the model, there is then a period in which everyone tends to
watch and see if anything can be made of the product and its capabilities; this is

where the chasm comes into play. If the product is found to deliver a set of tangible
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outcomes or capabilities at a reasonable price, then a mainstream market is formed
(user acceptance) (Moore, 2002). In his book, Moore introduces The Revised

Technology Adoption Lifecycle Model shown in Figure 9 below.

The Revised Technology Adoption Life Cycle

Figure 9. The Revised Technology Adoption Lifecycle
(Moore, 2002, p. 17)

Moore’s model depicts several cracks in the traditional technology adoption
bell curve. The first is between the innovators and the early adapters. This occurs
when there is a useable product, but its benefits cannot be properly translated to
potential users. In LW’s case, this can be illustrated by the failed LW assessment
with the Rangers in early 2003 when a gap was opened between potential early
adapters and its innovators. The product was useable, but its benefits were
dismissed due to a lack of training and poor incorporation into standard operations.
The second crack identified, equally important as the first, is the gap between the
early majority and the late majority. This gap occurs because innovative technology
demands that the user community be technologically proficient. As the late majority
are much less apt to become technologically proficient, this gap becomes reality. In
order to bridge this gap, the technology must be made easier for the late majority to
accept; if it is not, then successful transition to the product or system may never

happen. The last group identified on the curve is the laggards. This group does not
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want anything to do with technology based on both personal and/or economic

reasons and will most likely never adopt the new technology (Moore, 2002).

For LW in 2006, the most relevant part of the curve is the “chasm” that
separates the early adapters from the early majority. This is the most dangerous
part of the bell curve, but one that goes largely unnoticed until it is too late. This part
of the curve is characterized by early adapters who are trying to introduce some kind
of revolutionary change like the LW System. They appreciate and understand the
benefits of the new technology; however, they have a strong sense of practicality
and are sometimes content to wait and see if the new technology is beneficial. If the
technology is successful, they will want to purchase the system; however, they will
want to keep with the old ways of operating. In addition, they want the new
technology to enhance their current procedures and want it to work properly from the
beginning (Moore, 2002).

To cross the chasm, Moore advocates that a company focus on a single
market or a “beachhead.” This focus is required to win domination over a small,
specific market and to use it as a springboard to win extended markets. This is
applicable to the PM’s struggle with marketing the LW System to the Army. He had
to establish a beachhead with 4-9 Infantry and then leverage its acceptance to
proliferate LW technology adoption to the rest of the Army. As his beachhead, 4-9
Infantry would become an advocate for the system to win over senior leaders by
showing that the LW System was acceptable for the warfighter. This was no small
task. He first had to win over 4-9 Infantry before he could even begin to work on the
rest of the Army. He had to do this within the context of a constrained budget
environment, the precedence of a rocky program history and an infantry user
community that was reluctant to add additional weight to soldiers and was split on its
idea of what was best for a “one-size-fits-all” soldier system.
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b. Points of Light

Out of concern for the soldiers in the unit that were preparing for deployment,
the PM did not want to disrupt the way the unit trained. Initially, he wanted to
integrate the LW System into 4-9 Infantry’s standard deployment train-up as well as
show how LW would enhance unit capabilities. This in itself was difficult. In
addition, the PM knew his biggest challenge would be user acceptance (Augustine,
2008a). In an attempt to accomplish both unit training synchronization and LW
training and assessment, he devised a NET schedule with 4-9 Infantry and planned
the LUT (with ATEC) following a three-month period of pre-deployment training. To
gain early acceptance in the unit, the PM implemented his “points of light” plan. His
points of light plan required an identification of the formal and informal leaders in the
unit. This was his method to gain LW System acceptance using the natural leaders
that were mentors to soldiers. The PM hoped that by getting LW accepted by these
unit points of light, the unit as a whole would be quicker to accept the LW System
(Cummings, 2008, July 17).

C. New Equipment Training (NET)

The battalion NET was different from the train-the-trainer block of instruction
in December 2005. It was conducted by company, in a sequential manner, which
coincided with each company’s LW equipping (see NET plan, Appendix J). The
NET was a two-week event of mainly classroom instruction that focused on
familiarizing soldiers with the complexities of the LW-SI (Block Il) System. The first
week of NET focused on the technical aspects of the LW System; the second week
emphasized field training. The NET was facilitated by full-time instructors from
Omega Training Group with TCM Soldier, PM LW and GDC4S personnel in support.
Field Service Representatives (FSRs) and Contractor Logistic Support (CLS)
personnel were provided by the PM LW and GDCA4S respectively. Following NET,
the battalion was to use the LW Systems in the conduct of its pre-deployment

training to gain familiarity and either accept or reject the system. NET for all
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companies was completed by early June, when the unit’s focus shifted to battalion

pre-deployment training.

One of the issues later identified in the PM’s NET plan was that he failed to
properly plan for follow-on training for soldiers who arrived at the unit after the initial,
battalion-wide NET was conducted. Consequently, when new soldiers arrived at the
unit, the PM did not have certified instructors at his disposal to train the unit.
Regardless, he had to get them trained. To accommodate these late arrivals, he
conducted a series of mini-NETs. He ended up spending nearly $30,000 per mini-
NET over the course of the rest of the year on indefinite-delivery, indefinite-quantity
(IDIQ) contracts with GDC4S—sending trainers back to Fort Lewis to train incoming
soldiers.20 Another issue that ended up affecting the PM’s NET plan was a lack of
consistency in the quality of NET instructors. Some instructors were temporary and
only hired for a short duration. These trainers did not have enough experience with
the LW System to properly teach its employment. This caused a gap in the learning
curve for some of the companies in the battalion and did not help foster ownership of

the systems (Cummings, 2008, July 17).

Shortly after all units in the 4-9 Infantry had received NET, the PM scheduled
a LW VIP day in July to coincide with the budget cycle. The timing of the VIP day
was planned with the hopes of positively influencing the Army’s near-term budget
decision. This VIP day was an effort to build on perceived LW Program momentum
and create senior leader “buy-in.” This buy-in was noted as critical to the success of
LW after the PM'’s experience with the failed DBCS test in 2005. Using the chasm
analogy, this was a method the PM and GDC4S planned to use to try to cross the

acceptance gap between early adapters and the early majority.

Unfortunately for the program, during the VIP day, several soldiers from 4-9

Infantry expressed frustration with the system’s overall size, weight and

20 |DIQ contracts provide for an indefinite quantity of supplies or services during a fixed period.
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configuration. In hindsight, one of the biggest downfalls of the first VIP day was that
the soldiers picked to participate in the demonstration had yet to fully incorporate the
system into their operations and were unfamiliar with the system’s ability to enhance
their unit’s operations (Berger, 2008). There was also a lack of focus on the part of
the unit on the importance of the event. To some in the unit, the LW was a
distraction, to others a tremendous capability. Most, however, agreed that the

system needed to stand on its own (Augustine, 2008a).

d. Unit System Integrators (USIs)

During 4-9 Infantry’s LW training, the PM LW had trouble with properly
integrating all he needed to get done with all that the unit had to accomplish prior to
its deployment. In other words, while the unit was preparing for combat, the PM
wanted to get the unit trained on LW and to support the DOTMLPF assessment and
LUT. This conflict in priorities caused a lack of synchronization with the 4-9
Infantry’s training schedule, which the PM did not own. The result was the PM’s
daily struggle to integrate his requirements and desires with the unit’s training
priorities. Admittedly, the PM did not have the right personnel with the right skill sets
or the right amount of personnel on his staff to integrate with 4-9 Infantry’s
subordinate units’ training schedules. In fact, for most of the summer, he had only
one or two personnel dedicated to promoting the LW’s capabilities. Instead, most of
the PM’s team’s time at Fort Lewis was spent with acquisition issues such as
working with GDCA4S, conducting VIP visits and monitoring training, rather than on
assisting with incorporating the LW and its capabilities into unit Standard Operating
Procedures (SOPs) and TTPs. This shortfall in personnel and the PM’s inability to
have direct, credible links to the unit directly influenced his ability to decipher the
changes the unit wanted (Cummings, 2008, July 17). This lack of integration caused

a decline in unit acceptance; consequently, unit confidence suffered, and the chasm

widened.
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This growing chasm led the PM to establish the Unit System Integrator (USI)
concept.2l The primary purpose of the USI concept was to utilize a certified LW
instructor, knowledgeable on all technical issues of the system and that could assist
the unit with incorporating the LW System into its training plans and operational
procedures. The USI team consisted of retired, senior, non-commissioned officers
(NCOs) placed at the company and battalion levels throughout the 4-9 Infantry. This
concept was the single biggest means by which the PM gathered relevant feedback
from the unit (Cummings, 2008, July 17).

The responsibilities of the USIs were different at each level within the
battalion, but all had the same purpose: build unit confidence in the LW System and
assist the unit in incorporating it into its operations. The battalion-level USIs were
responsible for the training and integration of LW to the battalion support and
specialty platoons (scouts, mortars and the Battalion Commander’s Personal
Security Detachment). They participated in battalion training meetings to ensure
that all battalion-level LW needs were identified and reported to the PM. These
needs were subsequently prioritized by the PM, GDC4S and unit leadership. The
USIs developed integration plans for soldier-improvements to 4-9 Infantry’s LW
equipment and provided training recommendations to incorporate the system into its
unit SOPs. Company-level USIs were responsible for being “coaches, teachers and
mentors.” The company-level USIs coordinated with company leadership for
training, maintenance and employment of the LW System through company training
meetings; they also participated in field training events. During training meetings,
the USIs were responsible for assisting company leadership in developing training
that would incorporate the use of TTPs that leveraged the capabilities of the LW
System. During field training events, the USIs helped the unit prepare for combat
using their personal experiences as former senior NCOs and their extensive
knowledge of LW (Augustine, 2008a).

21 For a detailed description of the USI Concept and Top-Ten Process, see Appendix K.
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Compatibility between the USI and the unit proved to be vital to LW'’s
successful implementation. To get compatibility, the PM evaluated each USI’s
personality and the personality of the unit leadership. He then placed the USIs
within the unit that had the best personality match. The USIs were empowered to
provide feedback directly to the PM on issues ranging from the units’ technical
thoughts to recommended changes to the units’ training schedule (Cummings, 2008,
July 17).

The implementation of the USI concept improved communication overnight
for the PM LW. Once the USIs were integrated, he was able to gain a better idea of
the real changes that needed to take place with the system—both from the
technological perspective as well as the human-system-integration perspective. The
USIs acted as communication conduits to exchange information and ideas between
the PM and the unit; they also served as the eyes and ears of the PM (see Figure 10
below). Their credibility inspired buy-in from the unit, increased unit confidence and
started to bridge the chasm between LW and 4-9 Infantry as they started

incorporating LW into their standard operations (Augustine, 2008a).
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Figure 10. Integration of the Unit System Integrator (USI)
(Cummings, 2008, September 22)
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The USI program did not come without challenges. Initially, some USIs did
not fully embrace or understand the LW System and became sympathetic to the
naysayers within the unit. In some cases, the USlIs actually negatively impacted
some parts of the unit. This damaged LW System acceptance in some of the
companies early on. This initial setback frustrated the PM, but he saw the USI
concept’s potential, and, in a bold decision, he decided that rather than having the
entire battalion be successful with the LW System, that he was going to focus on
one company—Bravo Company (who happened to be the company chosen from the
LUT). He believed that if Bravo Company embraced the LW System, then the rest
of the battalion would follow (Augustine, 2008a).

e. The Top-Ten Process

The PM'’s focus on Bravo Company, coupled with the USI concept, jump-
started unit acceptance and initiated the process of human-centered, soldier-driven
design. To manage this, the PM LW implemented the “Top-Ten Process.” The Top-
Ten Process became a structured means of information exchange between soldiers,
USIs, the LW PM and GDCA4S engineers. It resulted in significant cost savings and
schedule compressions for the LW Program. The Top-Ten Process allowed for
immediate incorporation of user feedback and helped the PM reduce time-to-delivery
by providing an accurate picture of user recommendations for system changes
(Augustine, 2008a).

The Top-Ten Process became iterative and proved to effectively capture,
analyze, and prioritize user inputs regarding potential system improvements and
further technology integration time after time. The result of the process was a “Top-
Ten List” that was prioritized based upon soldier input and cost and schedule
feasibility. GDCA4S, in coordination with the USIs, PM and PM SWAR engineers,
developed a capability modification plan that incorporated recommended

modifications from the Top-Ten List. The process was updated regularly, ensuring
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there were continuous soldier-driven improvements to the LW Systems (Augustine,
2008a).

The most important goals for the PM and prime contractor were to show the
users that they were responsive to their needs. By making responsive
improvements to the system’s form, fit and function, the PM and GDCA4S created unit
confidence that fostered a sense of ownership of the LW System within the 4-9
Infantry. For GDCA4S, being a part of the integration effort at Fort Lewis helped them
to hear first-hand what the soldiers wanted, rather than just read about it in an e-
mail. This collaboration made the Top-Ten Process extremely effective. The lead
GDCA4S engineer commented that “once the process was developed and refined
with the PM’s input, it was important to show the users that we were responsive to
their needs. We looked for the ‘low-hanging fruit—changes that could be made to
the system within a day or week” (Wood, 2008).

After the USI concept was implemented, and soldier-driven improvements
started bringing tangible results, a second VIP day was conducted in late
September. This VIP day was conducted by the 4-9 Infantry’s Battalion Commander
and C Company, 4-9 Infantry. By this time, soldier-driven improvements were being
made, and unit confidence was growing. Bravo Company was just completing the
ATEC-run LUT, and early results were encouraging. Also by this time, C Company
had incorporated the LW System into its operations and had embraced its capability.
During this VIP day demonstration, it quickly became apparent that the unit had
successfully navigated the chasm. The soldiers spoke highly of the system during
the demonstration, and the Battalion Commander, LTC W.W. Prior, announced that

he wanted his unit to take the LW Systems to combat (Cummings, 2008, July 17).

7. 2007

There were several important events that took place in 2007. First, the PM
LW, TRAC WSMR, ATEC and TCM Solider worked to finalize the results of the initial
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DOTMLPF assessment as well as the LUT.22 These results were key to the
finalization of the LW MS C LRIP decision scheduled for 2" Quarter, FY 2007.
Second, 4-9 Infantry made final preparations for deployment to Iraq. The PM LW
assisted the unit by preparing for LW-specific logistics support. This included final
system preventive maintenance checks and services (PMCS), as well as the
compiling of spare parts. The PM also worked diligently to establish the support

team that would deploy with 4-9 Infantry.

In early FY 2007, however, the LW Program was officially terminated by the
Army. This was due in large part to a view by congressional and senior Army
leadership that the program suffered from poor system performance, unscheduled
cost and schedule overruns and the fact that after over a decade of work, nothing
had been fielded in any great quantity. However, a report to Congress by the
Department of Defense Director of Operational Test and Evaluation assessed LW
System being fielded to the 4-9 Infantry, as “on track” to be operationally effective
and suitable (US Senate, 2007).

At this point, because the LW System was terminated, the PM only had what
remained of the money intended for the LW DOTMLPF assessment and LUT. This
gave him a very limited budget to perform any fixes to the system and a small
logistics support package to sustain LW—especially in combat. Regardless, he
persisted and built his deployment support plan with what he had. Included in his
deployment package was a twenty-one man support element that included USIs,
FSRs, and GDC4S CLS personnel.23 Even though he had to improvise, the flip side
was that he no longer had a lot of oversight by outside elements. This allowed him
to focus on supporting the 4-9 Infantry the best he could while still managing a

terminated program (Cummings, 2008, July 17).

22 The DOTMLPF assessment continued during the 4-9 Infantry deployment in order to capture
future LW TTPs.

23see Appendix L for the PM LW Support Plan.
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To support the system and the unit, the PM sent every spare part and system
he had to Iraqg in Military Vans (MILVANS) to a centralized forward operating base
(FOB) in Taiji, Iraq, where the entire battalion was deployed. After several months,
some of 4-9 Infantry’s companies were re-task organized to other units throughout
Irag. To continue the logistics support to the detached companies, the PM LW
trained “master warriors” within the companies and sent spare parts forward with
them. He also sent USIs and FSRs forward with the unit to address system needs
and soldier issues. Master warriors were soldiers identified within the unit to be LW
savvy. They received more in-depth blocks of instruction on maintenance and repair
of the LW System and components in an effort to be self-sustaining (Cummings,
2008, July 17).

The unit and PM LW pressed ahead with the 15-month deployment to Iraqg.
The aforementioned PM LW support package that deployed with the unit followed
the soldiers from Kuwait into Irag. One of each support person (FSR, CLS, USI)
was deployed with each company in the battalion. Unlike their USI counterparts, the
FSRs and the CLSs did not integrate into the unit, but instead focused on fixing LW
technical issues at the battalion level (Cummings, 2008, July 17). In order to
properly capture and implement recommended soldier-driven system improvements
during the deployment, the PM continued both the USI concept and the Top-Ten

Process.

To facilitate the communications and improvements with GDC4S while
deployed, the PM rotated his USIs back to the Continental United States (CONUS)
every three months from Irag. The process was simple. First, he provided the Top-
Ten List to GDCA4S by e-mail. He followed up his e-mail with re-deploying USIs
working face-to-face with GDCA4S to translate operational requirements into materiel
solutions. Once USIs arrived at the GD facility in Scottsdale, Arizona, they worked
with GDCA4S lab engineers to incorporate feedback from Iraq into improvements that
could be quickly turned back around and given to the unit. The USIs’ translation of

recommendations to GDC4S engineers was noted as vital to getting changes made
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properly and expeditiously. USIs ensured understanding between what the 4-9
Infantry soldiers wanted and what the GDC4S engineers could provide (Augustine,
2008a).

Most changes came in the way of software upgrades and small hardware
fixes. Not all of the changes could be implemented because of time and cost, but all
of the recommended changes were archived for potential follow-on changes to the
LW System (Wood, 2008). Some of the recommendations taken back to GDC4S by
the USIs were incorporated using the GDC4S’s EDGE facility. This facility enabled
quick material upgrades and integration with other emerging technologies?4
(Cummings, 2008, July 17).

The USIs did not have contractual authority to make the changes to the LW
System with GDC4S on behalf of the PM LW. Because of this, the PM still had to
approve the changes. He did this once technical feasibility was determined by
GDCA4S, and he had evaluated cost impacts. The PM LW only funded changes that
would directly support 4-9 Infantry in Iraq. If the changes or upgrades could not get
back to the unit in time to be verified in Iraqg, they were not prioritized. In addition to
minor form, fit and function upgrades, GDCA4S used IR&D funds to continue more
costly improvements and longer-lead item changes to the LW System in the
anticipation of future Army interest in the program (Cummings, 2008, July 17).
These efforts proved valuable to GDC4S and the PM LW when 5" Brigade, 2™

24 The EDGE facility, originally opened in November 2006, is capable of developing and testing new
capabilities and technologies. It is a facility formed out of a joint venture of academia, US
Government and industry and is, to date, credited with supporting more than ten technology initiatives
since it opened. The facility is free to users and is sponsored by the US Government and academic
institutions (White, 2007). The EDGE is characterized as a one-stop-shop for soldier modernization
programs and is described as a catalogue for tactical systems, accessories, software and
components (2007). The EDGE provides an operating process that will bring cutting-edge technology
to the tactical edge of the battlespace faster, by aligning the innovations of EDGE members with
requests and feedback from warfighters and warfighting programs; PMs can deliver capabilities
quickly that are relevant, interoperable and responsive (2007). The EDGE facility’s common
architecture allows customers to access a “plug-and-play” capability—making quick adaptation of new
or emerging technologies and incorporation of the needs of the soldier possible (2007).
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Infantry, Stryker Brigade Combat Team (5-2 SBCT) submitted an ONS for the LW
System in late 2007.

F. Future Planned Upgrades

The 5-2 SBCT’s ONS was approved by Congress in May of 2008. In
anticipation of this ONS-driven fielding, several upgrades to the “LW Next
Generation” (LW NextGen) System are being worked by both GDC4S and the PM at
the time of this writing. Many of these upgrades are based on 4-9 Infantry’s
recommendations that previously could not be implemented due to time and cost

constraints.

The evolution of the LW NextGen System is planned to meet or exceed the
minimum capabilities of the Army’s future soldier system, the GSE. The LW
NextGen will concentrate on improvements in reducing its size and weight and on
reducing its power requirements. The LW NextGen System will be more
configurable, enable mission tailoring, and will include 15 of the 32 recommended
improvements made by 4-9 Infantry soldiers during their deployment. The LW
NextGen System will be 30% lighter (reducing its weight from 15.4 pounds to 10.4
pounds), 31% smaller (reducing the overall size of the system from 413 to 285 cubic
inches), and will cost 23% less than current systems—allowing the Army to equip
more soldiers. The upgraded system will have open interfaces that will allow
multiple options for technology insertions and additional accessories for the soldier.
In addition, to better assist the PM, one of the ways GDCA4S is reducing costs (as
well as cycle-time) is by moving personnel who are aiding in the development and
testing of the software code to the GDCA4S facility at Scottsdale, Arizona. GDCA4S,
PM SWAR and TCM Soldier continue to collaborate through weekly meetings,
ensuring that the ability to rapidly meet the needs of the 5-2 SBCT is accomplished
(General Dynamics, 2007).
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To better support the 5-2 SBCT, the PM plans to implement changes from his
previous approach with 4-9 Infantry. To increase cooperation in meeting the needs
of the unit, an USI will now be placed at the brigade level to work in concert with
both the battalion and company USIs (see Figure 11 below). The brigade USI will
be responsible for interacting daily with the brigade command team and S3
operations officer to ensure top-down integration is achieved. In addition, the
brigade-level USI will actively assist the PM LW and GDC4S engineers in the
development, integration, and acceptance testing of new LW equipment. The
brigade USI will be the main liaison between with PM and the unit. He will prioritize
lessons learned and assist in the coordination of providing improvements to current
LW capabilities. The brigade-level USI will be responsible for the coordination of all
lower-level USIs and LW support personnel, ensuring the unit’'s needs and concerns
are addressed in a timely manner (Augustine, 2008a). The intent is not to usurp the
PM’s role, but rather to augment his ability to close the gap between the materiel

developer and the unit.
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Figure 11. Unit System Integrator Structure for 5-2 SBCT
(Augustine, 2008b)
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G. Lessons Learned

There were several lessons learned by the PM LW and GDC4S prior to,
during and after 4-9 Infantry’s deployment. There were several things noted as vital
to unit-system integration: soldier acceptance, unity of effort among system
integrators, and the PM’s ability to work with GDCA4S responsively. These LW-
specific tenets proved to be effective and, if implemented, could assist other materiel

developers within the Army.

First, the PM had to find a way to bridge the chasm between the LW System’s
early adapters and the unit. The initial idea of conducting a standard LW NET that
only focused on the technical aspects of the system failed to get necessary user
buy-in because it was not focused on incorporating LW into the unit’s standard
operations. In order to gain a foothold in user acceptance, the PM first leveraged his
unit “Points of Light” concept. This was focused on establishing acceptance from
within the ranks in hopes of influencing other soldiers within the unit. This was an
initial attempt at bridging the chasm between early adapters and the early majority.
In addition to the points of light concept, the PM’s implementation of the USI concept
and the careful matching of the right USI with the right unit quickly bridged the
communication gap between the PM and the unit and built a level of acceptance and
confidence that proliferated throughout the unit. Through these innovative concepts,
the PM was able to create unit buy-in and ultimately prove that the LW System could
enhance 4-9 Infantry’s standard operations.

To manage the process of human-centered, soldier-driven design
improvements, the PM LW implemented the Top-Ten Process. This prioritized list—
coupled with the PM’s analysis of feasibility with respect to cost, schedule and
performance—enabled effective communication between the PM, the unit and
GDCA4S engineers. This list communicated the unit’s vision of what changes needed
to be made to the system and aligned them with the PM’s overall plan. System

software improvements and human-centered design changes were completed
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quickly by the PM LW and GDC4S and returned to the unit. This flexibility with
respect to soldier-driven improvements enhanced soldier acceptance and
confidence and showed them that their concerns were being addressed in a

responsive manner.

Last, and perhaps most interesting, the PM was able to implement these
visionary concepts and methods in large part because the LW Program was
terminated. He had very little oversight once the program was terminated; however,
he had “top cover” support from the PEO Soldier. This essential top cover gave the
PM LW the flexibility to make changes to the system based upon soldier input
gathered from their lessons learned and recommendations. Changes that normally
would have taken months, maybe even years, to implement using traditional

acquisition methods, took only weeks.

In sum, the PEO Soldier, PM LW and GDC4S believed in the LW System’s
capabilities and went to extraordinary lengths to ensure that 4-9 Infantry soldiers
were supported and set-up for success. The result is a testament to their
collaborative approach and unwavering persistence. These ingredients of
collaboration and persistence, as well as other aforementioned methods, should be

considered by other PMs in the future.

H. Conclusions

Some of the lessons learned from the materiel developers’ perspective with
LW can be generalized and applied to the management of other programs within the
DoD acquisition community. First, user acceptance and support must be present for
a program to succeed. While a new warfighting system may close a capability gap
or fulfill a requirement, without user support for a materiel solution, the program may
be doomed. Next, the PM should be given the top cover and flexibility to adapt his
acquisition strategy to user-driven requirements. To do this, the PM must have a

firm understanding of the potential implications to his program’s cost, schedule,
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performance and myriad other factors (e.g., training support packages, test and

evaluation master plan, etc.).

When introducing a new system or system innovation, it is important for a PM
to cross the chasm between the early adapters and the early majority in any
marketplace as soon as possible. Bridging this chasm early in the acceptance
process will encourage early buy-in—thus fostering stronger overall confidence in
the product. Next, the ability of PMs to gather, prioritize and rapidly respond to
customer feedback is essential. It breeds a perception of responsiveness that
increases end-user satisfaction and overall confidence in the acquisition process.
Successful managers must also pay attention to the concept of product advocacy.
With this in mind, beachheads should be established early and should be carefully
leveraged to influence a greater population. Furthermore, while unique, the
environment that LW found itself in once the program was terminated was, in the
end, conducive to its success. PM persistence to support the warfighter despite
programmatic challenges is a vital ingredient to getting the warfighters what they
need. In the end, PMs must do the best with what they have; this persistence,
coupled with top cover, contributes to program success.

From a strategic perspective, two fundamental takeaways should also be
considered. First, the assumption that commercial-like technologies can be easily
adapted to meet military requirements will likely lead to program cost and schedule
increases. LW experienced this early on with the LW Consortium and, while a good
idea at the time, this assumption created cost and schedule increases early in the
program’s history. This led to a prolonged timeline, increased frustration by both the
PM and the user and an increase in cost that only compounded the problem.
Second, the introduction of technology demonstrations early in the program to
showcase system potential and to sell it to the stakeholders—i.e., Congress, Office
of the Secretary of Defense (OSD), etc.—can backfire if done too early. This was
evident at Fort Lewis, Washington, during the first VIP day; the LW was terminated

while the user was just becoming familiar with the system and embracing its
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benefits. Other PMs must be careful to temper their approach at marketing their
products with respect to the underlying and constant “drum beat” of the PPBES

process (J. Yakovac, personal communication, September 18, 2008).
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V. The LW Users’ Perspectives

This system [Land Warrior] is as significant and important as rifled barrels
once were over smooth bore barrels. It will change the way we fight.
(Department of the Army Press, 2007, p. 1)

Based on assessment results, it looks like we will deploy with the new Land
Warrior Systems. (Program Executive Office Soldier, 2006)

The Manchu Battalion, 4-9 Infantry, has dominated the enemy in dismounted
operations in Iraq with the help of Land Warrior. The combat information
available to leaders through the system helps us to decide and act faster than
the insurgents can match. Land Warrior could, with some improvements,
provide the same advantages to the entire US Infantry force. Our national
priorities should demand no less and our national treasure—our Soldiers—
deserves no less. (Prior, 2008, p. 13)

A. Introduction

The above quotes capture the words of two of the most important leaders in
the recent history of the LW Program. The first, COL Ernie Forrest, was the TCM
Soldier?> during a majority of the time prior to when the second, the warfighter, 4-9
Infantry’s Battalion Commander, LTC Bill Prior, endorsed the system and asked to
take it to combat. COL Forrest was a visionary and staunch advocate for the LW
System and dug his heels in to keep the LW effort alive during a majority of its
tumultuous times from 2003 to 2006. As the warfighter's advocate, he felt it was his
duty; as a visionary, he was compelled to support the system by his faith in LW’s
ability to change how the dismounted soldier fights. Once the LW System was
delivered to LTC Prior’s Battalion, the warfighters got their vote. His soldiers put it to

the test and initially despised it, but eventually became its staunchest advocates.

25 The TRADOC Systems Manager (TSM) Soldier was re-designated the TRADOC Capability
Manager (TCM) Soldier by TRADOC in 2006. This was done in an effort to focus the title on
capabilities instead of systems. For consistency, we use TCM Soldier throughout this case study.
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The true users of any combat system are the soldiers, marines, airmen and
sailors who employ it during training and combat operations. They provide the
requirements or needs for new combat systems and equipment through their
determination of gaps in their existing capabilities. By defining the gap(s) in their
capabilities and stating their requirement(s), they start the DOTMLPF process that is
designed to determine whether or not a materiel solution is required, or if changes in
existing DOTMLPF are adequate to fulfill the requirement. If a materiel solution is
necessary, the acquisition process is initiated, and the road to materiel development

begins.

Once the materiel development of new combat systems starts, the true users,
or warfighters, are normally busy operating within their operational roles. Because
they are busy preparing for or conducting operations, they are unable to focus their
attention on the systems’ acquisition processes. Instead, they expect a new combat
system or piece of equipment to be fielded to them that meets their requirement(s)
and closes their capability gap(s). They deserve a system or piece of equipment
that has been adequately developed, put through its paces, thoroughly tested and is
ready for employment. To ensure this, an informed, effective user representative is
required when the materiel development process begins to advocate the warfighters’
needs and serve as the Army’s conscience. The TCM Soldier fulfills this role for
soldier-related materiel acquisition. He must be the honest broker between the
warfighter and the materiel developer. The current TCM Soldier, Colonel Jim Riley,

sums it up well:

It is important that he remember that he is the users’ representative when
they [the warfighters] can’t speak for themselves. He should try to facilitate
as much as possible a direct link by the real users and the PM. As the
conscience of the Army, he has to tell the rest of the army the information
[about the program]. If everybody else isn't keeping track of what is going on
or isn’t aware of what is going on, it [the information about the program] gets
lost. (Riley, 2008)
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As mentioned in Chapter I, the users for LW were the first unit equipped, the
4-9 Infantry “Manchus.” Prior to receiving LW, however, the TRADOC Capability
Manager, Soldier (TCM Soldier), served as the user representative and oversaw the
system'’s development from concept through to its fielding to the Manchus. This
chapter briefly describes Army TRADOC Capability Managers (TCMs). It provides
details about the TCM for LW, the TCM Soldier. It describes the TCM Soldier’s role
during the LW System’s development, fielding and deployment. Furthermore, it
touches upon 4-9 Infantry’s experience with LW and provides initial results from the
post-deployment survey administered by ATEC in May 2008. The chapter
concludes with a discussion of lessons learned from the users’ perspectives and

generalizes those lessons for the DoD Acquisition community.

B. Army TRADOC Capability Managers (TCMs)

As mentioned previously, throughout the systems acquisition process, Army
warfighters require an advocate for their needs. To respond to this requirement,
TRADOC established TCMs to provide user representation during the development
of major systems. TCMs are normally considered for establishment between
Milestones A and B, at the end of concept exploration, or when a concept is
approved. TCMs are normally O-6/Colonel duty positions.26 Programs must meet
the following criteria for establishment of a TCM:

" Program must be an ACAT |, ACAT I, or other high-priority materiel
system as determined by the CG, TRADOC.

" Program must be a program manager/program executive officer-
managed program.

" Workload must be such that the program cannot be managed within the
resources and structure available to the proponent.

26 For a description of the duties and responsibilities of a TCM, see TRADOC Regulation 71-12,
dated 1 March 2002.
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" Workload or uniqueness of the program must be such that an existing
TCM cannot assume the program. Intent of this regulation is not to
preclude combining of individual system responsibilities in one TCM.

" Program must be higher priority or have greater need for a TCM than
existing TCM-managed programs (Training and Doctrine Command,
2002).

C. TCM Soldier

The LW System resides within the purview of the TCM Soldier at the
Maneuver Center of Excellence2’ (MCoE) at Fort Benning, Georgia. The TCM
Soldier performs as the conscience of the Army and the MCoE for the soldier—all
soldiers: core, mounted, ground and air soldiers—within Army formations. TCM
Soldier is the Army’s centralized manager, user representative and integrator of
DOTMLPF for soldier capabilities within Army formations to ensure success on the
battlefield. TCM Soldier provides intensive management of everything worn,
consumed or carried for individual soldier use in a tactical environment to maximize
lethality, command and control, survivability, sustainment and mobility. For systems
and subsystems that comprise or impact the SaaS, TCM Soldier directs and
approves those components which concern only the individual soldier; approves
those which concern additional soldier equipment; coordinates with those which
concern tables of organizational equipment and common tables of allowances;
consults on those which concern Army facilities and equipment; and, is informed

about components which constitute Army systems (Berger, 2008).

The TCM Soldier is the user advocate and counterpart to the materiel
developer, PEO Soldier.28 TCM Soldier coordinates with other TCMs within
TRADOC and works through the Director of Capabilities Development and
Integration, MCoE, to accomplish assigned tasks. In coordination with appropriate

27United States Army Infantry Center (USAIC) was re-designated the Maneuver Center of Excellence
(MCoE) in FY 2007.

28 pM Soldier was re-designated PEO Soldier on 7 June 2002 (Berger, 2008).
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proponents, other TCMs, PEO Soldier, and PMs, the TCM Soldier ensures
associated deliverables are developed along timelines to meet Army milestones.
The TCM Soldier manages all facets of user activities but must ultimately ensure all
aspects of training are synchronized with the fielding of assigned capabilities
(Berger, 2008).

D. TCM Soldier & LW Development

The TCM Soldier’s role in the development of LW can be described as one of
unwavering support for the Army soldier given the status of technology, fiscal
constraints, Department of the Army (DA) guidance and concurrent operational
events. This support, coupled with both cooperative materiel developers and Army
and Congressional decision-makers, has contributed to LW’s many successes and,
in some cases, its setbacks. By the current TCM Soldier's own admission, there are
things that the TCM Soldier could have done better, but at the end of the day, his

office and their predecessors have done their best to assist the soldier (Riley, 2008).

Evidence of TCM Soldier’'s involvement in the LW Program goes back to the
early 1990s before LW was even a formal program. When the LW ORD was
approved in April 1994, the TCM Soldier was designated as its user representative
(Berger, 2008). Once LW was officially a POR in 1996, TCM Soldier’s involvement

has continued in parallel with the program'’s timeline and continues to this day.29

29 |t is important to note here that the TCM Soldier does not just manage the LW Program. His/her
responsibilities include all other programs that affect what the soldier carries and consumes. This
includes major end-items, SaaS, the Rapid Fielding Initiative (RFI) and other programs. Given their
small organization, it has been very challenging for them to manage all of these efforts as well as LW,
and we will touch on that later in the study. For the current TCM Soldier’s Organizational Chart, see
Appendix M.

ACQUISITION RESEARCH PROGRAM
GRADUATE SCHOOL OF BUSINESS & PUBLIC POLICY -85 -
NAVAL POSTGRADUATE SCHOOL

7

M

]



E. Early TCM Soldier LW Involvement

From 1994 to 1998, TCM Soldier’s focus was the LW, MW and Air Warrior
(AW) Programs. TCM Soldier managed LW from Fort Benning, MW from Fort Knox,
Kentucky, and AW from Fort Rucker, Alabama. At Fort Benning, TCM Soldier’s
concerns for LW revolved around how to employ the LW System, as well as its
impact on Army DOTMLPF. TCM Soldier worked closely with PM Soldier and
Hughes Aircraft (now Raytheon) during the prototyping of the first LW System
(Berger, 2008). During that time, TCM Soldier was also working with TRAC-WSMR
for LW-related analysis that included both modeling and simulation of the LW

System’s capabilities (Augustine, 2008a).

In 1998, the LW ORD, originally approved in 1994, was revised by the USAIC
in an effort to bring it into compliance with ACAT | Material Acquisition Program
reference requirements. As the user representative, TCM Soldier led this revision
effort, guiding the effort through its nearly four-year approval process. Changes in
Army vision from 1999 to 2002 had to be considered; these catalyzed numerous
changes that had to be incorporated into the original LW ORD in order to link it to the
Objective Force Concept. In addition, as described in previous chapters, the PM
Soldier restructured the LW Program in 1998 in an effort to move away from
proprietary development and towards an innovative approach that maximized the
use of COTS components and technologies and incorporated GFE (Berger, 2008).
This change increased the TCM Soldier’s involvement; he also had to keep up with

multiple vendors—versus a single prime contractor.

In 1999, when the LW Consortium took the lead with LW development, the
TCM Soldier provided a user representative to the team, SFC Chris Augustine. His
job was to guide the LW Consortium and the PM on what the warfighter needed in a
soldier system. He did this through constant presence at all of the LW Consortium’s
facilities. With a seasoned infantryman’s perspective and a background in analysis,

he was empowered by the TCM to work with the PM and the LW Consortium to
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assist with the development of LW v0.6. Augustine focused on human-centered
form, fit and function by translating user requirements to engineers (Augustine,
2008a). His efforts paid off when, in September 2000, the resulting prototype LW
v0.6 Systems were favorably evaluated at the JCF-AWE by warfighters from the 82™
Airborne. This favorable evaluation was the direct result of the TCM Soldier’s work
with the materiel developers. Also vital to the effort were several weeks of LW
training and preparation conducted by the TCM Soldier at Fort Benning with the
soldiers from the 82" Airborne. Soldiers were equipped, trained and well-practiced
on the LW Systems prior to the event (Berger, 2008).

After the JCF-AWE, the TCM Soldier continued to work on revising the LW
ORD. During 2001, substantial work was done on the LW ORD to restructure its
requirements and put them into a new format that attempted to link it to the FCS-
enabled Objective Force Concept (Berger, 2008). This push was based upon
guidance from the SECDEF, The Honorable Donald Rumsfeld, and the Chief of Staff
of the Army (CSA), General Eric Shinseki, that directed transformation of the Army
into a modular force focused on the future (J. Yakovac, personal communication,
September 18, 2008). TCM Soldier worked to scope LW in light of the Objective
Force Concept and, hand-in-hand with PM Soldier and the Director of Combat
Developments (DCD), USAIC, rewrote the O&O. The revised ORD was approved by
TRADOC on 31 October 2001 and forwarded to Headquarters, Department of the
Army (Berger, 2008).

In 2002, LW evolved from the v0.6 to the LW-IC (Block I). During this
evolution, the TCM Soldier continued to work closely with the PM Soldier (re-
designated PEO Soldier on 7 June 2002). The year 2002 was filled with
developmental testing (DT)—to include safety testing, immersion testing, and
reliability testing—at Aberdeen Proving Ground, Maryland, all of which the TCM
Soldier monitored for the user. Soldiers from the 82" Airborne conducted the
ATEC-run assessments. The PM LW at the time, LTC Dave Gallop, contends that

the soldiers were properly trained for the assessments (D. Gallop, personal
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communication, November 3, 2008). The testing at Aberdeen Proving Ground
brought forth some serious issues with LW-IC (Block 1) reliability. Testers from
ATEC that conducted the functional assessments concluded that LW-IC capabilities
were not ready and probably would never be ready (J. Moran, personal
communication, October 27, 2008).

Regardless of materiel development challenges in 2002, the TCM Soldier and
the USAIC worked dilligently to revise the LW ORD to match Objective Force
Concept requirements. The revised LW ORD was finally approved by the Chief of
Staff of the Army in November 2002, and the LW Program was redesignated an
ACAT IC Program on 17 December 2002.30 From the TCM Soldier’s perspective,
the key to success for the ORD approval was a close working relationship with all
agencies involved. The relationship cannot be an “us versus them.” “All parties

have to be synchronized and work together to get the job done” (Berger, 2008).

In 2003, the TCM Soldier started the year by participating in another early
functional assessment of LW-IC (Block I)—this time with the first intended end-user,
the 75™ Ranger Regiment. The PM LW at the time, LTC Dave Gallop, reported that
the Rangers were trained on the LW Systems prior to their assessment (D. Gallop,
personal communication, November 3, 2008). However, a member of the TCM
Soldier staff at the time, SFC Chris Augustine, stated that there was not a very good
train-up. He contended that “they [TCM Soldier] only went to the test and got the
results” (Augustine, 2008a). He argued that their lack of familiarization and training
proved to be detrimental to the Rangers’ perspective on the system; consequently,
the Ranger’s found the LW System unsuitable (2008a).

301t took the Department of the Army almost a full year to approve the revised LW ORD due to an
evolution in Army vision. First, in 2001, the GWOT started. Second, the Army moved to an Objective
Force Concept, with FCS as its central effort. The revised LW ORD had to incorporate FCS into its
requirements, which were still in concept refinement during 2002.

ACQUISITION RESEARCH PROGRAM
GRADUATE SCHOOL OF BUSINESS & PUBLIC POLICY - 88 -
NAVAL POSTGRADUATE SCHOOL

7

M

]



]

Regardless of whether or not the Rangers were trained, the results were
similar to the assessments conducted by the 82" Airborne soldiers at Aberdeen
Proving Ground the previous year. Concerns surrounding reliability and fightability
were shared by both the Rangers and, as the user advocate, the TCM Soldier. The
materiel developer echoed these concerns as well. As a result, LW was assessed
as being behind schedule and not meeting entrance criteria for OT. Subsequently,
the decision to dissolve the OTA with the LW Consortium for the development of
LW-IC (Block I) Systems was made by the PEO Soldier (J. Moran, personal
communication, October 27, 2008). TCM Soldier supported this decision along with
the Commander, USAIC (Berger, 2008).

The decisions to dissolve the OTA and end the LW Consortium’s
developmental efforts were critical events in the LW’s developmental history, as they
re-focused both the TCM Soldier and the PM LW on the DBCS.3! They also created
misperceptions in several key players. These misperceptions festered over time and
created a divide between the user representative and the materiel developer.

From the TCM Soldier’s perspective, the reason behind not going and training

the Rangers on the system was that the PEO Soldier at the time felt like LW:

needed to stand on its own. If the TCM Soldier and the PM LW had to go and
show them how to use the LW System, then there was something obviously
wrong. It was a calculated move to show LW was a failure and bring DBCS
forward because DBCS was what the PEO Soldier, BG Moran, believed in; he
thought that DBCS was the right [materiel] solution. He did not believe in LW
as the right solution—he never thought it would work. He didn’t think soldiers
would ever accept it and didn’t think there was any value added. (Augustine,
2008a)

The flaw in the approach used with the Rangers’ assessment was described
with the following analogy.

31 The Dismounted Battle Command System (DBCS) is described in Appendix E.

ACQUISITION RESEARCH PROGRAM
GRADUATE SCHOOL OF BUSINESS & PUBLIC POLICY -89 -
NAVAL POSTGRADUATE SCHOOL

7

M




It would be like back in the thirties, if you just showed up to a division and
said, “Here’s a hundred tanks; here’s how you turn them on and put gas in
them; now we are leaving”—no doctrinal changes, no warfare or strategic
implications, nothing, just: here’s your tanks. Of course, when you have a
unit who are doing their standard missions, and they don’t make any changes
or adapt their TTPs to reflect new capabilities, their response is, “There is no
value added”—which is exactly what they [PEO Soldier] wanted to hear.
(Augustine, 2008a)

At the time, the PEO Soldier and his PM LW had completely different
perspectives. From the PEO’s perspective, he had to develop a dismounted
situational awareness capability whether it was a handheld, tablet device (DBCS) or
a soldier ensemble with an eye-piece (LW). He was impartial to either materiel
solution. Furthermore, his PM LW had two functional assessments that both pointed
to serious reliability issues (J. Moran, personal communication, October 27, 2008).
The PM LW conducted these two assessments as risk-reduction mechanisms and
as determinations of what he had from a functional perspective prior to contract
award for LW Block Il. Complicating matters were LW-IC (Block I) cost concerns
and difficulties that he encountered with the TCM Soldier when trying to trade
functionality for cost. Specifically, the TCM Soldier was adamant about keeping the
lethality capability that the LW System provided through the weapon subsystem
(WSS). Also, the TCM Soldier wanted the BOI to include every dismounted soldier
instead of just key leaders. The TCM Soldier’s vision was that a BOI to every soldier
would create a synergistic effect that boosted the potential of its capbilities. These
issues, when combined, drove cost per unit to nearly $32,000 per system. Last, but
not least, “the LW-IC (Block I) commericial-based architecture was not robust
enough for the soldier’'s environment and could not provide connectivity to the LTI”
(D. Gallop, personal communication, November 3, 2008). This was a key capability
that the materiel solution had to have to be interoperable with FBCB2 and Blue
Force Tracker (BFT).

These issues were not new during late 2002 and early 2003. Rather, they
were noted by HQDA and Congress earlier in 2002; consequently, the PEO Soldier

was directed to compete the LW Block Il effort. He also noted that he had to do this
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because LW was an ACAT | program, and an OTA was not authorized. “You cannot
do a major development under an OTA” (J. Moran, personal communication,
October 27, 2008). Last, the former PEO Soldier emphasized that the DBCS was
not a substitute program to replace the LW. Instead, it was offered as an option to
the LW because it was having so many difficulties. He had to look for alternative
technical solutions to fill dismounted soldier capability gaps, and the DBCS was

already under development (J. Moran, personal communication, October 27, 2008).

Regardless of the intentions, it is clear that LW survived to become what it is
today because of the decision to dissolve the LW Consortium and compete the LW
Block Il efforts. Openly competing the contract for LW Block Il and subsequent
program decisions outlined in Chapter Il contributed to its later successes. From
the user representative’s perspective, however, the events of late 2002 and early
2003 set the stage for subsequent disagreements over the determination of the right
materiel solution. In the end, the disagreements served the program well as they

polished the materiel solution so it could be placed into the hands of soldiers.

F. Recent TCM Soldier LW Involvement

At about the same time the Rangers finished the early functional assessment
of LW-IC (Block I), on 30 January 2003, GDC4S was awarded a competitive contract
for the design and production of LW Block Il Systems. This, coupled with the PEO
Soldier’s decision to dissolve the LW Consortium, made for a busy 2003 for the TCM
Soldier office. The TCM Soldier worked with PEO Soldier's PM Soldier Warrior
(SWAR) and PM LW to lay out the plan for LW Block 11.32 In July, TCM Soldier
participated in the preliminary design review (PDR) with GDC4S and PM LW. Later
in the fall, the TCM Soldier worked with PM LW, PM SWAR, PM FBCB2, and TCM

32 The PM Soldier Warrior (PM SWAR) is the Program Manager (O-6/Colonel) that the LW Product
Manager (O-5/Lieutenant Colonel) is a part of organizationally. The PM SWAR provides managerial
support to the LW PM and often directly supports the LW PM with interfaces requiring more senior
support.
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FBCB2 on a memorandum of agreement (MOA). This MOA was intended to
establish formal collaboration in support of LW’s connectivity to the FBCB2 with the
DBCS and the Commander’s Digital Assistant (CDA). This was in response to the
need to tie the LW System into the Lower Tactical Internet (LTI) (Berger, 2008).

The TCM Soldier advised and consulted with GDCA4S on developing the LW
System that would evolve over the following three years into the LW-SI (Block ).
From the very beginning of 2003, when GDC4S was awarded the contract for LW
Block Il, TCM Soldier knew that it was important to be involved. Based on the
successful experience with Augustine and the LW Consortium and LW vO0.6, the
TCM Soldier managed his office to maximize its ability to stay abreast of the materiel
developers. By being involved with translating requirements into materiel with
GDC4S engineers, form, fit and function issues could be resolved in a collaborative
manner. This was intended to reduce schedule and performance risk. This close
relationship that TCM Soldier fostered with GDCA4S early in the materiel acquisition
process was noted by both the GDC4S PM and the TCM Soldier as a crucial aspect
of the LW System’s successful evolution—despite funding constraints and early
warfighter acceptance issues (M. Showah, personal communication, August 8,
2008).

Also in 2003, TCM Soldier (in conjuction with PM SWAR) made efforts to
conform to the recently implemented JCIDS process. In November, the Joint
Requirements Oversight Council (JROC) briefing was submitted to HQDA, together
with the updated LW ORD. Following that submission, late in November, a Force
Applications Working Group (FAWG) briefing was conducted. At the FAWG, two
major potential issues were raised. First, there was no J6-interoperability
certification for LW and second, the LW, AoA had yet to be completed. These two
issues were discussed in early December at a Functional Capabilities Board (FCB)
briefing. The result of this briefing was a recommendation by the FCB that the LW
ORD not proceed to the Joint Capabilities Board (JCB) (scheduled for 10 December
2003) or to the JROC (scheduled for 18 December 2003). While TCM Soldier’s role
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in the J6 certification proved to be minimal (it was approved 30 days after the
FAWG), its role in the LW AoA with TRADOC Analysis Center White Sands, New
Mexico (TRAC WSMR), consumed much of the following two years (Berger, 2008).

In 2004, TCM Soldier worked with GDC4S and PM LW on the LW Critical
Design Review (CDR). This was completed in late May 2004. During the summer,
TCM Soldier, along with GDC4S and PM SWAR, were also involved with the
development of the DBCS and CDA. These efforts were directed by the PEO
Soldier based on Army guidance to refocus procurement on emerging SA/C2
capabilities to the current force (DBCS & CDA) due to the loss of faith in LW-IC
(Block 1) reliabilty in 2003 (Berger, 2008).

While funding and focus was withdrawn from LW, it still remained the
USAIC’s number one priority (Berger, 2008). In light of this continued emphasis, the
TCM Soldier directed Major Paul Mazure, Assistant TCM Soldier, to lead a side-by-
side demonstration of the LW-SI (Block Il) at Fort Benning, Georgia. The goal was
to provide a side-by-side comparison of a LW-equipped infantry squad and a
conventionally equipped infantry squad. The purpose was to determine the
difference in the squad’s lethality, mobility and battle command and then to tie the
findings into the LW AoA. Major Mazure and the TCM Soldier/PM LW team worked
to equip, train and prepare the squads participating in the demonstration (P. Mazure,

personal communication, September 13, 2008).

The side-by-side that the TCM Soldier orchestrated was a huge success for
the LW Program. Much like the JCF AWE, the TCM Soldier fully prepared the
soldiers that participated. The squad that was conventionally equipped was trained
on the tasks that they needed to complete during the demonstration. The squad
using LW was trained on both LW equipment familiarization and LW employment
TTPs. The side-by-side results helped to inform key decision-makers—specifically
the Vice Chief of Staff of the Army, General Cody, whose support helped to revive

LW from its major funding setbacks. His support spurred much of what was to
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become TCM Soldier’s focus for the next three years: the equipping of one Stryker
Battalion with LW capabilities (Augustine, 2008a).

In February 2005, the Army Acquisition Executive (AAE) issued an ADM
directing the PM LW to refocus his acquisition strategy to provide DBCS to leaders
of up to 30 BCTs as well as to support the VCSA decision to equip one Stryker
Battalion with LW-SI Systems. TRADOC followed the ADM with a directive to
conduct a DOTMLPF assessment of a LW-equipped Stryker Battalion.33: Following
this direction, the TCM Soldier hosted a meeting to start the process of planning for
the DOTMLPF assessment of the Stryker Battalion. Participants included TRAC-
WSMR, PM LW, PM SWAR, Army Test and Evaluation Command (ATEC), the
Infantry Forces Research Unit of the Army Research Institute (ARI), the Soldier
Division of the DCD, USAIC, and the Systems Division of the Directorate of
Operations and Training (DOT), USAIC. This TCM Soldier-led effort resulted in a
finalization of the recommended DOTMLPF study issues submitted to the CG,
USAIC and TRADOC. The study issues surrounded LW BOI considerations.34 The
two considerations were a LW BOI down to every soldier or an issue only to leaders,

team leader level and above (Wainer, 2006).

Preceeding this effort was a Phase | LW AoA gap analysis led by TCM
Soldier and supported by the USAIC and TRAC WSMR. The results of the Phase |
AO0A identified the 19 small unit capability gaps shown below in Figure 13. These
capability gaps were derived from a Functional Needs Analysis (FNA) and
Functional Solutions Analysis (FSA). The gaps in capability that required a materiel
solution (18 of 19) put into focus the study issues that the LW DOTMLPF
assessment needed to address (Wainer, 2006). Figure 13 below outlines the results
of the FSA and shows both the 19 small unit capability gaps and the assessment on

33 See Appendix G for the original TRADOC Memorandum directing the DOTMLPF assessment.

34 see Appendix N for the LW DOTMLPF Assessment, LUT Results and Land Warrior BOI
Alternatives.
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whether or not a material solution was required. The table also identifies the extent
to which the LW Block Il filled or mitigated the gaps. Gaps in red were noted as
highly critical to mission success, yellow as moderately critical to mission success,

and green as less critical to mission success.

FSA Results: Is a Materiel Solution Required? (1072
B EICIEN  LW Block 1l
Task with Gap Solution _ Fills or
RN =1 el Mitigates Gap ?

Enter a building during an urban operation (=kill level 1i]}1T Y pending*
Locate mine and booby trap indicators by vieual means Y N
{=kill level 10). [=]

React to manto-man contadt (combatives) (=kill level 1“}1T M H
Coordinate with adjacent units (MTP leader task). ] ¥ Y
Performn woice comamunications (skill level 10). = Y Y
Conduct vehicle / personnel checkpoints (skill level 30). B Y pending*
Fight dismounted in conjunction with amored vehicles ¥ Y
{MTP Leader task). [=]

Direct dismount from an armored wehicle (skill lievel 30). = Y Y
Move under direct fire (=kill level 10). ECH ¥ b
Leaders gain and maintain skuational awareness / T Y
situational understanding (MPT leader task). [=]

Receive and issue orders and netructions with overlays Y Y
{MTP leader task). [T

* Assessament canmot be made until TIPS are developed &hat account forn‘.lftffynct.bnan‘.i:fe_s_. :

Figure 12. FSA Results from LW Phase | AoA
(Wainer, 2006, p. 5)
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FSA Results : Is a Materiel Solution Required? ¢ or2)
Is Materiel Lw Block Il
Task with Gap Solution _ Fills or
AT (N1l Mitigates Gap?
Coordinate movernents and fres of subordinate elerments Y
(MTP leader task). [= ]
Kill or suppress enemmy personnel and vehicles usng Y Y
indirect fre assets (skill level 205, [z
Conduct engagerment with precision munitions (joint Y M
task). [=]
Receive, proces=, and report tactical mformation MTP Y b
leader task). [ |
Havigate dismounted as a small unit (skill level 10, two Y Y
skill level 20, and one MTP leader taske). [T |
Request and adjust fires from a joint source [Haval - Y pending*
gurfire; USMC cannon and ar fire; USMC rotany wing
fire; USMC, USH, and USAF fixed wing fres] (oint task).
Kill or suppress enermy personnel using individual direct Y Y
fire weapon (skill level 10). [ |
Direct employment of smake (sl lovel 40). - N
* Assessment canmot be maoe k!l TTPS are developed that account for LW funotionalities,

Figure 13. FSA Results from LW Phase | A0A
(Wainer, 2006, p. 6)

During August 2005, the TCM Soldier was also involved with conducting a
DBCS operational event (OE) with ATEC, PM LW and the 10" Mountain Division at
Fort Drum, New York. Unlike the JCF AWE and side-by-side events, the TCM
Soldier was not extensively involved. Due to a shortage in TCM Soldier personnel,
only one officer went to Fort Drum prior to the event to familiarize, train and help with
TTPs. This proved to be insufficient, as the lightfighters at Fort Drum lacked even
the most basic of digital battlefield capabilities. Not suprisingly, the warfighters at
10" Mountain found the DBCS unsuitable for light infantry operations (Augustine,
2008a). This failed OE marked the end of the DBCS and, accordingly, TCM Soldier
re-focused on getting prepared for the DOTMLPF assessment with the Stryker
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Battalion35 chosen by the Army, the 1% Squadron, 2" Cavalry Regiment (later

redesignated 4" Battalion, 9" Infantry).

G. TCM Soldier, LW and 4-9 Infantry

The fall of 2005 was extremely busy for both 4-9 Infantry and TCM Soldier.
Preparations for the equipping, new equipment training and DOTMLPF assessment
with the 4-9 Infantry were underway. 4-9 Infantry was organizing and only had a
handful of Non-Commissioned Officers (NCOs) and Officers in its ranks. Soldiers to
fill the companies and platoons would not be on board for several months (Pitch,
2008). In September 2005, an additional task was picked up by the TCM Soldier
and PM LW when the 4" Brigade, 2" Infantry Division Commander, COL Lear
agreed to do a LUT in conjunction with the DOTMLPF assessment. This added yet
another event to plan in conjunction with the unit and ATEC (Berger, 2008).

The first event for the equipping of 4-9 Infantry was a Master Training Course
(MTC), which was put together by the TCM Soldier, Omega Training Group and the
PM LW. This course was designed to provide in-depth training to senior leaders
within 4-9 Infantry so that when the rest of the battalion was equipped, the process
would be rehearsed and, therefore, smoother. In addition, it would help the TCM
Soldier, Omega Training Group and the PM LW assess the adequacy and feasibility
of the training program that the entire unit would end up receiving in the spring
(Augustine, 2008a).

The MTC was successfully executed in December of 2005 and marked the
first major event for the TCM Soldier, LW PM and 4-9 Infantry at Fort Lewis,
Washington. Other events were also planned for 4-9 Infantry. A phased, equipping

and subsequent NET for each unit within 4-9 Infantry was to be executed in the late

35 For a detailed description of a Stryker Battalion see FM 3-21.31, The Stryker Brigade Combat
Team.
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Spring and early Summer of 2006. After NET was completed for each company, a
DOTMLPF assessment was to take place concurrently with unit train-up for
deployment. In September, an ATEC-led LUT was to take place with one rifle
company from 4-9 Infantry. See Figure 14 for a pictoral description of the LW

DOTMLPF assessment team and Figure 15 for both the DOTMLPF assessment and
LUT plan.

Assessment Team
Overall Lead Anahtic Lead
@) Tcus | |G)TRAC-WSMR
I I | I
*FEfBO *DOTMLPF -LC **Cost *Capabilily Gap
(/) TRACWSMR (7) TRACWSMR (HTRACWSMR | (TRACYWSMR
I I 'I
" . . i
Sl alons : Docirme Tramang i [Unit Collecive Training
3 TRAC WSMR USAIS TCM-S USP.IHARI | USAKC TCM-S ks
Lrve Experments | | Onganization Fackies i camidions, Doceine,
if TRACWESMR ||| USALS OFF P SWAR i anll Gapatilily Gap
amsan  MMSAA i assesnels
HFE s, Perconnel  Lodpstaes
»t. ARL HRED UFSAIS OFF i) TRAC HE LmthﬂTg
Mounied Wanior /|| 008 P sl ® Report (1)
a USAARMC @ PM WAR Clbsse parinomhip w AEC
; roughoul a5 sessmenl
ey Sy P'D"EE_ ersured marsmal
mpac o unl
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1 Gy ARG vard B reBn -

Figure 14. DOTMLPF Assessment Task Organization
(Wainer, 2007, p. 3)

ACQUISITION RESEARCH PROGRAM
GRADUATE SCHOOL OF BUSINESS & PUBLIC POLICY -98 -
NAVAL POSTGRADUATE SCHOOL

]

M



Land Warrior System Assessment
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Figure 15. DOTMLPF Assessment & LUT Plan
(Wainer, 2007, p. 9)

In early 2006, TCM Soldier, in conjunction with the PM LW and Omega
Training Group, executed 4-9 Infantry’s NET. The 4-9 Infantry was equipped with
LW by May and completed with NET by the end of June. During this timeframe, the
TCM Soldier was also fully engaged with staffing the Ground Soldier Systems
Capabilities Development Document (GSS CDD), other SaaS-related issues and
myriad other tasks. While the LW equipping and NET with 4-9 Infantry was the TCM
Soldier’s main effort, there were only six officers and two NCOs available to task for
all of the office’s responsibilities. Consequently, only two officers and two NCOs
were dedicated to the mission full-time. One officer was dedicated to the DOTMLPF

assessment, and the other to the LUT. The three others, including the TCM himself,
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were only partially involved (Qualls, 2008). This small footprint made integration
with the entire battalion virtually impossible from the beginning. Consequently, from
the time NET took place until August (approximately three months), TCM Soldier
integration with the unit was limited. Likewise, the PM only had one person who was
dedicated to unit-integration efforts. Consequently, unit emphasis on incorporating
LW into its training suffered. This lack of incorporation led to a dip in battalion-wide

confidence in the system (Cummings, 2008, July 17).

Following NET, TCM Soldier, in coordination with 4-9 Infantry, GDC4S and
PM LW, facilitated the first VIP day in July 2006. The TCM Soldier, GDC4S and PM
LW planned and conducted the VIP day with 4-9 Infantry’s Scout Platoon. Based on
negative soldier feedback at the VIP day (during a candid question-and-answer
session with decision-makers), the LW System was viewed as a failure by many
attendees. Noted by the soldiers were issues with the LW System’s weight, space
requirements on their outer tactical vest, daylight video sight (DVS—part of the
WSS), cabling requirements and unreliable communications. The Scout Platoon’s
frustration with the LW System was not the only thing of note during this timeframe:
a unit-wide dip in LW System confidence was occurring as well. This can be
attributed to: 1) an insufficient NET that solely focused on the technical aspects of
the system, 2) the lack of incorporation of the LW-enhancing tasks into unit training,
and, 3) the failure to incorporate ergonomic, soldier-driven upgrades by this point in
the program. By the time the unit went to its first collective training event in August
2006, unit confidence was at an all-time low. This was when the aforementioned
USI concept was devised by the PM LW, and soldier-driven design started to

become reality. Subsequently, unit confidence started to rise (Augustine, 2008a).

With unit confidence growing, TCM Soldier—in coordination with TRAC
WSMR—Ied the DOTMLPF assessment throughout the end of the summer and
early fall of 2006. In September, the TCM Soldier supported the ATEC-led LUT that
was conducted with B Company, 4-9 Infantry, as well as planned and executed a

second VIP day with the Battalion leadership and C Company, 4-9 Infantry (Qualls,
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2008). The second VIP day was a huge success, and the battalion commander,
LTC Bill Prior, announced to the Army that he wanted to take LW with his battalion to
Operation Iraqgi Freedom (OIF) (Berger, 2008).

As the Manchus trained in their LW Systems, they realized that if they were
going to take it to combat, they wanted some improvements. This desire, coupled
with the PM LW’s methodology that later evolved into the previously described “Top-
Ten Process,” started with a few of the unit’s key leaders. These leaders, who were
identified by the PM LW and his staff early in the equipping process as unit “points of
light,” saw the value of the LW System but did not necessarily like how it was
configured. Once given the opportunity to re-configure it, and when their ideas
became reality, these key leaders realized that they were supported by the PM LW,
he was willing to tailor the LW System to meet their needs. This encouraged
members of 4-9 Infantry to come up with ideas for improving the system. When they
got their ideas together, they put them into a Top-Ten List that they submitted to the
PM LW. The PM LW and 4-9 Infantry leadership then prioritized the improvements
and worked them with GDC4S. These human-centered, ergonomic improvements
proved to be vital to unit confidence in the system, and in the end, to their ownership
of it (Griffith, 2008).

This unit “ownership” marked a shift in the TCM Soldier’s role in the LW
Program. As the warfighters embraced the LW System, they became their own
advocates for system improvement. This allowed the TCM Soldier to streamline his
already overloaded staff and truly focus them on the DOTMLPF and LUT efforts. He
also engaged his information operations campaign to get the word out that LW'’s

success was growing with 4-9 Infantry (Berger, 2008).

In late 2006 and early 2007, TCM Soldier worked diligently with TRAC WSMR
and PM LW to synergize the results of the DOTMLPF assessment, LUT and soldier
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feedback.36 The purpose was twofold. First, results of these assessments needed
to be finalized for the LW MS C LRIP decision scheduled for late Spring 2007.
Second, while the initial results of the DOTMLPF assessment at Fort Lewis were
useful, it was determined that further assessments were needed in a combat
environment. In order to know what to focus on during the deployment, gaps in
information had to be determined so that TCM Soldier personnel could focus on
collecting the right data while in Iraq (Berger, 2008). Parallel to these efforts, TCM
Soldier also began the tedious process of documenting the many TTPs that 4-9
Infantry had developed as they employed LW and incorporated it into their day-to-
day operations (Qualls, 2008).

H. TCM Soldier, LW and 4-9 Infantry In Iraq

Personnel from TCM Soldier deployed with 4-9 Infantry to combat in late April
2007.37 The deployment lasted fifteen months, and the TCM Soldier worked hand-
in-hand with the unit to continue the LW DOTMLPF assessment, capture lessons
learned and develop LW TTPs. During the deployment, the TCM Soldier rotated a
team consisting of one officer and one NCO to reside with the PM and the unit.
These teams provided weekly reports focused on combat-related DOTMLPF
assessment issues. They also worked with the 4-9 Infantry on developing LW-
specific TTPs. This data was sent back to Fort Benning, TRADOC and PEO Soldier
to transmit LW-related lessons learned to the Army as well as to inform decision-
makers working on the development of the future GSS. The Manchus continued to
provide recommendations for LW System improvements and TTPs to the PM LW
throughout their 15-month deployment38 (Pitch, 2008).

36 For a detailed description of the results of the DOTMLPF assessment and LUT results, see
Appendix N.

37 For a detailed description of the TCM Soldier deployment assessment plan, see Appendix O.

38 For a detailed description of the evolution of the LW-SI (Block I1) to the LW Manchu and 4-9
Infantry’s improvements, see Appendix P.
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While deployed, LW-equipped soldiers and leaders in 4-9 Infantry embraced
the LW Systems capabilities and took it to levels that went beyond the vision of its

developers.

Honestly, it's one piece of equipment that we won't leave the FOB without.
Because it provides you [information about] where you are, where your fellow
units are and as long as you are keeping contact with the enemy and
populating via situational report or “tactical chemlights,” you are going to
[have] a good idea of where the enemy is at as well. Moreover, those three
things give you the facts when having to maneuver forces against an
objective. The Land Warrior is a giant plus, in my opinion, and it is going to
have to be one of those things that every unit in the Army is at least exposed
to so they can see the benefits of it. (Griffith, 2008)

ATEC conducted a post-combat survey with the unit once they redeployed. It
reflects its members’ opinion of using LW in combat. Captured below in Figure 16

are its preliminary, sanitized results.

INITIAL CONCLUSIONS @

= Soldier responses indicate that the LW Systern demonstrated
a higher contribution to unit effectiveness in Irag than was
demonstrated in the LYW LUT in September 2006,

» key Leader and SL/TL ratings of LWY performance and
contribution were significantly higher and much mare in
agreement than ratings taken at the end of the LY LUT,

» Based on survey responses, LW provided an effective C2
and SA system that enhanced unit tactical performance.

= LW systemn weight, bulk, less than required radio/EPLRS Met
perfarmance, and short battery life between recharges
continue to be the most significant detractars to system
perfarmance and universal leader acceptance.

ARrmy TEST aND EvaLuaTion ComMmmMmaro
11

Figure 16. Initial 4-9 Infantry Post-combat Survey Results
(Qualls, 2008)
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While 4-9 Infantry was in Iraq, its success was monitored by other units both
in-theater and stateside. Based on the LW System success in the hands of 4-9
Infantry, on 11 September 2007, 5" Brigade, 2" Infantry Division (5-2 SBCT)
submitted an ONS for LW. Funding for the ONS was approved in May 2008, and
the TCM Soldier is continuing its work with PM LW and Fort Lewis in preparation for
equipping the 5-2 SBCT. The 4-9 Infantry re-deployed from OIF in late Spring 2008
and has started preparing for its next deployment at a date to be determined
(Berger, 2008).

Currently, the TCM Soldier is in the process of refining LW lessons learned
and assisting the PEO Soldier with the requisite documentation and implementation
of lessons learned that will inform the newly termed GSE Program. In parallel, TCM
Soldier is also working with the Future Force Integration Division (FFID) at Fort Bliss,
Texas, for further evaluation of a few LW Systems. This work will pave the way for
the incorporation of the dismounted soldier into the FCS SoS3° (Berger, 2008).

l. Lessons Learned

There were several lessons that resulted from TCM Soldier's experience in
the early 2000s through to the equipping and assessment of 4-9 Infantry at Fort
Lewis, Washington, and deployment to OIF. Synchronization of efforts, up-front unit
integration, TCM flexibility, PM flexibility for incorporation of unit improvements and
sensitivity to unit confidence/acceptance all have been noted as important aspects

from the users’ representative and the warfighters’ perspectives.

First, while the TCM Soldier, the PM LW and the warfighter all had different
responsibilities, the entire team had to work towards the same goal (Riley, 2008).

Unsynchronized individual responsibilities caused lots of frustration and did not help

39 The final results of the LW DOTMLPF are authorized for distribution to DoD and US DoD
contractors only (as of 24 October 2008). For a compilation of the LW lessons learned from both Fort
Lewis, Washington, and Iraq, contact TRADOC Capabilities Manager, Soldier.
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to efficiently achieve the overall goals of developing LW, equipping 4-9 Infantry with
LW, assessing LW and preparing 4-9 Infantry for combat. For example, and rightly
so, 4-9 Infantry’s unit training plans were focused on preparing its soldiers for their
combat deployment. This focus was not initially synchronized very well with LW
training and assessment goals. This was due to an intense focus on preparation for
combat training by the Battalion Commander, Command Sergeant Major and S-3,
and a general lack of support for employing the LW System in scenarios that
exercised its utility. Instead of conducting collective training that exercised its
situational awareness or battle-command capabilities, their training plans were
focused on close quarters battle skills like “shoot houses” and battle drills. This
focus was probably right for the battalion at the time because they were trying to get
their newly formed unit ready for combat, but proved to be not very helpful to what
the PM LW or TCM Soldier needed to accomplish (Augustine, 2008a).

The lesson here is that all participants in a fielding and/or assessment effort
must be focused on the same thing. While there will always be differing subordinate
goals and responsibilities, it is important that all efforts are synchronized to
accomplish the overarching mission. This overarching mission has to be determined
early in the process, communicated and supported throughout all organizations

involved.

Next, the TCM Soldier was short-staffed and had myriad other responsibilities
during the 2006 timeframe (Berger, 2008). As a result, during the equipping,
DOTMLPF assessment and train-up for combat, the office staff was not as
integrated with the unit as it could have been during the NET and subsequent
DOTMLPF assessment. This resulted in challenges with focused data collection,
unit-scheduling conflicts and lack of soldier acceptance of the LW System
(Augustine, 2008a). These challenges were eventually overcome by the LW PM’s
USI plan that was described in detail in Chapter III.
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There is a management issue here that drives home an important lesson for
any resource-constrained organization. The lesson is that it is important to do a
“troops-to-task” analysis early in the planning process to determine where gaps in
resources exist. These gaps must be addressed early rather than later, otherwise a
situation will arise like the one experienced by the LW team in the summer of 2006.
The need to go back and close resourcing gaps can impact cost and schedule, but
more importantly, may stifle crucial momentum that is required when fielding an item
that requires user acceptance. This management issue is not just the TCM’s burden
to bear. Itinvolves the PM, the unit commander and leaders of supporting agencies.
This relationship brings forth another related issue: unity of command. Many times,
the TCM outranks the PM or vice versa. In a perfect world, a clear chain of
command should be established to deal with these issues. In most cases, as in this

one, a memorandum of agreement (MOA) should be considered as well.

From a strategic perspective, the TCM has to be very careful about how firmly
to dig in his/her heels and how aggressively to “sell” the system. “The USAIC and all
TCMs can fall into this trap of having a reputation of holding their ground, and it is all
or nothing” (Riley, 2008). The TCM Soldier embraced this mentality when he tried to
make the case for LW to naysayers during the early days of the program. At first,
when the rest of the Army was told about LW, the WSS of the LW was emphasized
repeatedly as a key component to the system’s lethality. Among many claims, the
one that stuck was that that it would enable soldiers to shoot around corners. In the
end, this capability proved to be not very important and actually disliked by the
warfighter. “The TCM Soldier’s focus on this capability almost caused the loss of the
entire program and in fact, some say created a naysayer out of General
Schoomaker, the CSA at the time of the LW’s termination” (Riley, 2008).

This situation illustrates two broader lessons that all user representatives
should consider. First, trade-offs are going to happen with any system throughout
the early part of the acquisition process. The key is to identify what is important to

the warfighters, prioritize their requirements and conduct consequent trade-offs.
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This requires talking to the warfighters—not just the combat developer and
acquisition communities. It requires understanding the current and future fight and
prioritizing capabilities in a manner that will address gaps in capability accordingly. It
also indicates a fundamental and endemic shortcoming with the requirements
process. Analysis is done at the “front-end” to determine capability gaps. However,
that cannot be the end of the story. Some agency is needed to continue to track
requirements and to make adaptations as necessary. As described, this is one of
the primary purposes of TCMs. Second, it is important to identify what attributes are
the “selling points” of the item and then take great care to communicate those
attributes in a manner the end-user can relate to. If this is not done, support for any
system is difficult to garner—a key to getting “buy-in” for any system that significantly
affects standard operations. Obtaining buy-in is always going to be difficult for the
TCM Soldier, as the community with which he primarily interacts is often split. The
Infantry community has different needs because it has several sub-communities—
light, heavy, airborne and SOF. Rarely do these communities all speak with one
voice. This fact makes getting buy-in from the Infantry community as a whole
infinitely harder (J. Yakovac, personal communication, September 18, 2008).

In line with the notion of fostering buy-in was the flawed emphasis
communicated to the Army on the LW capabilities of situational awareness and

planning; what should have been emphasized was battle command.

Panning is about visualization. Situational awareness is about visualization.
Battle command is about seeing and directing and describing. That is the
action. That is how you convey. That is how you make things happen. Not
by visualizing. You can visualize all you want. But the power comes from
your ability to describe when the guy can’t see and isn’t standing next to you.
LW is about battle command. (Riley, 2008)

If this capability had been emphasized and better understood by the Army

prior to having to equip a unit, test it out and deploy it to combat, it might have saved

the LW Program years of development and smoothed out its rocky history (Riley,
2008).
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This situation further reinforces the aforementioned lesson about
communicating the right “selling points” of a system. Without a good strategic
communications plan, support suffers until proof of concept is provided. Users have
to rely on the hope that the system will do all that its developers and advocates say it
will do. In the case of multi-million dollar items, hope is probably not the best course
of action. For now, TRADOC relies on credibility as a key characteristic for any
TCM. In line with that, TRADOC appoints TCMs from the operational community at
the rank of O-6/Colonel. He is usually a “warfighter” with broad tactical, operational
and some strategic experience. This credibility empowers his position and allows
him to be an effective user representative. However, given the LW experience,
another characteristic for all TCMs should potentially be considered by TRADOC.
Perhaps TCMs should have some marketing experience or training as a prerequisite
for selection as a user representative. This will allow him to leverage marketing
techniques, coupled with credibility to create “buy-in” from the warfighting
community. Regardless, it is important that he complement the materiel developer’s
focus on cost, schedule and performance, by focusing on the requirements (J.
Dillard, personal communication, November 5, 2008).

Planning for system familiarization and suggestions for improvements from
the unit proved to be important when decision-makers were projecting how the unit
would accept the system and how it would assess its readiness for deployment to
combat. “We have to accept that we [TCMs] are going to get it wrong or we are
going to get it incomplete” (Riley, 2008). “Not until a collective group of warfighters
gets their hands on a system, works with it, improves it and incorporates it into their
daily operations, will they embrace the system and make it their own” (Augustine,
2008a). The “unit confidence” curve depicted in Figure 17 below depicts 4-9
Infantry’s acceptance of the system during 2006.

The curve below is an applicable depiction of how unit confidence flows
during fielding situations involving revolutionary, unproven capabilities. Unit

confidence starts rather high as the end-users are initially exposed to the system or
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item during NET. This is because they are being told what the system does and
what it could potentially do by its advocates. Unless intervention takes place to
incorporate the new item into the unit's operations, confidence decreases as the
responsibility for integration becomes solely borne by the end-user. There has to be
a forcing function that makes the unit integrate the new capabilities into its normal
operations, or confidence may never be achieved. If a knowledgeable, credible
advocate does not facilitate this “incorporation,” confidence will continue to dive. In
some cases, an advocate within the unit that sees the broader potential of the
system might garner support. In others, an emphasis on unit incorporation of the
system might be driven by the chain of command. A method for reversing this
digression that was employed by the PM LW was the use of Unit System Integrators
(USIs). The USI concept encouraged the incorporation of LW into unit standard
operations. In addition, the PM LW provided the unit with the flexibility to tailor the
system to meet its members’ needs. This method showed the operational military
unit that the PM was responsive to its needs. These two important decisions started
in August 2006 and are depicted below as the rise in unit confidence. If the flexibility
exists to leverage these techniques, unit confidence should increase faster than it
would if just relying on system familiarity through everyday use and/or a chain of

command emphasis.
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LW Unit Confidence

MAY 06 AUG 6 DEC 046 APR O7

A5 e sydem and tml famBiamy Fmprove nk confidence m sysiem goes Up.

Figure 17. LW Unit Confidence Curve
(Qualls, 2008)

Unit confidence and “ownership” proved to be probably the most important
contributor to LW’s success with 4-9 Infantry at Fort Lewis and then later in Iraq. As
described in Chapter Ill, from early on, several “points of light” in the unit were
identified by the PM. These individuals became the advocates for the system.
These leaders within the unit were instrumental to the improvement of the LW
System. Leveraging the aforementioned Top-Ten Process, the LW evolved from a
LW-SI (Block Il) designed by PM, TCM Soldier, and GDCA4S to a soldier-designed
LW Manchu. As described in Chapter I, the LW Manchu is an improvement on the
LW-SI (Block 1) that was originally issued to 4-9 Infantry in the spring of 2006. It
was then re-designed by soldiers for soldiers during their training as well as
deployment (Augustine, 2008a). Key to their confidence and ownership of the LW
Manchu was their ability to re-configure the system, ask for improved capabilities
and see measured improvements based on their inputs. “If every other program in
the Army did it like that...it would be awesome” (Pitch, 2008).
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The broader lesson applicable to other programs is the idea of giving a
product to the users and then giving them the latitude to tailor the design to their
needs. This technique is bold, and while not always applicable, can be effective. To
do this, a PM should conduct a detailed risk analysis to determine cost and schedule
impacts as well as technical feasibility. The PM must consider whether or not it is
supportable and what impacts it may have to BOI, training packages, logistics
support, testing, and many other issues. In addition, he should implement a
structured approach that facilitates the improvement process. Without a structured
approach that involves the unit, the program management team and the
contractor(s), synchronization issues could arise and become disastrous. The PM
also has to take into account where in the equipping process he is. This may affect
whether or not he loses momentum with the unit in terms of acceptance. If the
process is not synchronized well and executed quickly, soldiers may become too
negative and potentially lose confidence in the product. It is also important to
consider availability of the user organization. With the Army’s current operational
tempo (OPTEMPO), it is difficult to find time between deployment cycles to allow for
new product evaluations that require system improvements and upgrades.
Fortunately for the FCS Program, the Army has recently created an evaluation unit,
the 5™ Brigade Combat Team, 1% Armored Division, Army Evaluation Task Force

(AETF) at Fort Bliss, Texas, for this very purpose.40

40 The AETF enables the Army to thoroughly evaluate materiel and to develop tactics, techniques
and procedures, as well as the means to train and develop leaders. This will maximize the FCS
Program's value to not just the Army, but to combatant commanders who will employ these combat
formations. It will help the Army "get it right the first time" with FCS by identifying any potential flaws
or improvements early so the Army can rapidly deliver the best equipment for our Soldiers. The AETF
will allow the Army to integrate and field the enablers for achieving technology and training
superiority, which are the necessary ingredients to future operational success (US Army Training and
Doctirine Command, 2008).
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J. Conclusions

Some of the lessons learned from the users’ experience with LW can be
generalized and applied to other programs. First, it is important to communicate a
new capability or system in terms that the warfighter can relate to. The ability of the
warfighters to visualize the implications of new capabilities on their operations is
essential for fostering their support early in a program’s lifecycle. Second, forward-
thinking management in a resource-constrained situation is a pre-requisite for
success. A thorough task analysis must be completed with all organizations
involved prior to the beginning of any major event to determine gaps in resources.
For TCMs, this comes down to balancing staffing with requirements. Adequate
staffing is essential for any major program—>be it a tank, helicopter or any major
weapon system. The key here is to identify requirements, prioritize them and
determine deficiencies up-front and early. If more personnel are required,
leadership must identify where they are going to come from, who is going to pay for
them and how they are going to fit into the near- and long-term program plan. In
most cases across the Army, TCMs are understaffed due to constrained uniformed
acquisition personnel resources. To remedy this, TRADOC and the Army
acquisition community should consider filling TCMs with uniformed personnel based
upon Army program prioritization and requirements. Third, unit “points of light,” or
system/item advocates, should be identified by a PM that is fielding a new system to
a unit. These advocates are the PM’s “beachhead” in the unit that will strengthen
the product credibility and boost confidence of the users, who may otherwise be
naysayers. Fourth, if it is possible to conduct soldier-driven, human-centered,
ergonomic improvements to a product(s), a PM should do so. Not only do such
inclusions improve unit confidence when its members see a PM respond to their
needs, but they tailor the product to what the warfighters want and, thus, increase
their sense of ownership. This technique is not without risk, however. Careful
consideration should be given to its feasibility. Supportability, technical feasibility,
cost and schedule implications have to be analyzed to determine if the benefits

outweigh the risks.
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From a strategic perspective, two essential takeaways are apparent. First,
the soldier is the most difficult “system” to interface to. One size never fits all, and
everyone has an opinion as to what is best. What is acceptable to one group of
users is unlikely to be acceptable to all, and because no two users think alike, they
cannot normally agree to what is good enough. Second, although TRADOC is the
requirements generator for the Army, it may or may not be able to accurately reflect
the needs of the Army. Up-front warfighter involvement is necessary to get Army
requirements right. Involvement of Combatant Commanders (COCOMSs) at the
beginning of the acquisition process may address this Army-level issue (J. Yakovac,

personal communication, September 18, 2008).
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V. Budget Decisions Affecting the LW Program

A. Introduction

This chapter outlines the budget allocated for the Army’s LW Soldier System.
It details, by FY, the Army’s acquisition strategy, any House and/or Senate report
language that impacted the LW Program’s budget appropriation(s) and the
appropriation conference reports. We first introduce the basic procedures in the
federal budget process. Next, we provide an analysis of each FY’s budget
pertaining to the LW Soldier System since it became a POR in 1996. Last, we
provide a summary of the key budget decisions that affected the LW Program to
date. A detailed view of each FY’s budget breakdown, by budget activity, starting in
1996 through 2009, is in Appendix Q.

B. Basic Concepts of the Federal Budget Process

The defense budget is not a single document or process. It is defined in
terms of budget authority, obligations and outlays. Congress provides the
Department of Defense (DoD) funds in the form of budget authority. Budget
authority is allocated to individual agencies within the DoD. These individual
agencies obligate the funds that lead to outlays. Outlays are made on specific
contracts by each agency (Tyszkiewicz & Dagget, 1998). An outlay represents the
actual expenditure of funds through the form of a check, cash or electronic funds
transfer (Keith, 2008).

The DoD prepares its budget using the Planning, Programming, Budgeting
and Execution System (PPBES). The PPBES assists in developing budget policy
and meeting the demands of the Services’ budget activities. The purpose of the
PPBES process is to provide a structured approach to the allocation of resources in
support of the National Military Strategy (NMS) and provide the best mix of forces
and equipment within a constrained budget environment. The PPBES has four very
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distinct phases: the planning phase, programming phase, budgeting phase and

budget execution phase (Jones & McCaffery, 2008).

The planning phase begins at the executive branch level with the National
Security Strategy (NSS). The NSS identifies threats to the country in an effort to
develop an overall plan to counter them. Part of this phase also includes the
issuance of the Defense Planning Guidance (DPG) and the Future Years’ Defense
Plan (FYDP). The DPG provides the Services guidance for the development of the
Services’ Program Objective Memorandums (POM) during the programming phase
of PPBES. The FYDP is a six-year projection of Service-wide force structure

requirements (Jones & McCaffery, 2008).

During the programming phase, the Services produce a POM that addresses
how they will allocate their budget funds over a six-year period and how their plans
support the DPG. Once completed, the Services' POMs are reviewed by the Joint
Chiefs of Staff to ensure they are compliant with the National Military Strategy
Document (NMSD) and the DPG.

The budgeting phase begins with the identification of approved programs in
each Service POM. Each Service “costs out” each of its programs that support the
POM and submits those numbers as part of the budget estimate submission (BES)
(Jones & McCaffery, 2008). The military budgets are then reviewed—first by the
DoD comptroller and then ultimately by the Secretary of Defense (SECDEF). The
SECDEF review ensures compliance with the DPG and the NSS. Changes to the
Services’ POMs are submitted through program decision memoranda (PDM).
Program budget decisions (PBD) may change the budget before becoming a part of
the President’s final budget. Both the POMs and the budgets are reviewed in
tandem; the POM by the Program Analysis and Evaluation Office (PA&E), the
budget by the comptroller. Once the President’s budget is completed, Congress
reviews it and considers it in its development of the defense authorization and

appropriation acts (Jones & McCaffery, 2008).
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During the execution phase of the PPBES, the DoD gains approval to spend
the appropriations approved by Congress. Appropriations are laws enacted by
Congress that provide the DoD the authority to incur obligations and provide the
Treasury the authority to make payments. Citing that budget authority, the DoD
obligates the Government to make payments for goods and services (P. Candreva,
personal communication, October 7, 2008). Appropriated funds are normally
obligated during the first fiscal year for which they are provided, or else they expire
(Tyszkiewicz & Dagget, 1998). Through outlays, appropriated funds are distributed
to the Services and allocated to specific contracts or programs. This is done through
an “allotment process,” which requires the DoD to show Congress how it will spend
what has been appropriated. The DoD breaks its planned spending down by month,

quarter or, as in the case of the LW Program, by FY (Jones & McCaffery, 2008).

In full-funding scenarios, when Congress appropriates funds for defense
programs, it provides all of the costs of the programs’ activities up front for one fiscal
year (Tyszkiewicz & Dagget, 1998). This allows for full visibility of the true cost of
the program, but does not guarantee that the program will be completed with the
amount of money budgeted or within the time allotted due to unplanned cost over-
runs, design changes, technological uncertainties and/or changes in inflation. Some
of these contingencies were experienced in the LW Program and are described later

in the chapter.

C. LW Acquisition Strategies and Congressional Budget
Decisions

1. FY 1996

a. Acquisition Strategy for FY 1996

The LW Program was created as a result of the FY 1996 Congressional

direction to consolidate previous soldier system efforts into a Program of Record
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(POR). As a POR, the LW Program was intended to address critical Army needs to
enhance the performance, lethality, survivability, and sustainment of the individual
ground soldier. This consolidation brought S&T funding and non-S&T funding
together under one project (Office of the Secretary of the Army, DoD, 1997a).

In FY 1996, the LW acquisition strategy was based solely upon RDT&E, with
an emphasis on the aforementioned ground soldier enhancements by focusing on
LW-unigue capabilities and components. To support this strategy, in FY 1996, the
Army requested and was appropriated $30.5 million in RDT&E, Advanced
Technology Development (ATD) and Logistics Advanced Technology (Office of the
Secretary of the Army, DoD, 1997b).

2. FY 1997

a. Acquisition Strategy for FY 1997

The acquisition strategy for 1997 continued with a focus on LW RDT&E.
RDT&E was to focus on continued enhancements in the areas of performance,
lethality, survivability and sustainment of the individual soldier. To continue this
effort, the Army requested, and was appropriated, $15.9 million for LW in the areas
of RDT&E, ATD and Logistics Advanced Technology, with additional funding
requested for the out years. Also identified in the FY 1997’s budget was a change
summary explanation, in which funds were reprogrammed to cover both increases in
program restructures as well as an urban operations testing site for LW (Office of the
Secretary of the Army, DoD, 1997b).
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3. FY 1998

a. Acquisition Strategy for FY 1998

The acquisition strategy during FY 1998 was focused on technology
insertions to the LW functional baseline. The plan was to perform risk reductions
aimed at providing technologies that offered improvements in weight as well as
capabilities. Efforts to develop the helmet-mounted display, digital voice
communications, a voice-activated radio and a radio relay package were all part of
these technologies. The strategy included an Integrated Product Team (IPT)
approach to determine which technologies from the LW S&T program would be
integrated into the LW POR (Office of the Secretary of the Army, DoD, 1997a).

To support this strategy, the Army requested $33 million under Engineering
and Manufacturing Development (EMD), Combat Feeding, Clothing and Equipment
in direct support of the LW POR. Embedded in this funding request were smaller
programs that directly supported LW'’s work under the budget activity, Weapons and
Tracked Combat Vehicles (WTCV) under the title M-4 Carbine Modifications and M-
16 rifle Modifications. The M-4 Carbine Modifications and M-16 rifle Modifications
program were appropriated for $2.1 million and $7.6 million respectively (US House
of Representatives, 1998). In addition, in the House Report 105-206,
(accompanying the Defense Authorization Bill), the House Armed Services
Committee (HASC) added a $9.3 million earmark for continued testing and
development of the LW System (Office of the Secretary of the Army, DoD, 1997b).
The LW Program was appropriated all requested funding for the program in the

appropriation conference report.
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4. FY 1999

a. Acquisition Strategy for FY 1999

This fiscal year’s strategy focused on near-term technology insertions—
including enhanced weapon mounted sensor interfaces, increased reliability,
reductions in weight, increased usability and navigation system improvement. The
strategy focused on completing a competitive production contract to be awarded
upon completion of a successful Milestone C production decision during the first
quarter of FY 2000. The LW Systems being planned for procurement would enable
dismounted forces to share situational data with each other and with other battlefield

weapons platforms (Office of the Secretary of the Army, DoD, 1998a).

To support near-term technology insertions, the Army requested $39.9 million
for RDT&E, EMD, Combat Feeding, Clothing and Equipment and $9.3 million for
RDT&E, ATD, with additional funding requests for small business innovation
research and small business technology transfer programs to enhance competition
on LW technologies and capabilities (Office of the Secretary of the Army, DoD,
1998Db).

The House appropriations report recommended an increase in RDT&E
funding of $5.6 million and a reduction of $5.6 million in LW future technology
development from the requested $9.3 million. The committee recommended an
increase of $20 million to continue the development and testing of the LW System,

stating:

although the Army views the LW as a successful program, the committee is
concerned with a number of technical issues which the Army must resolve
before the system is fielded. The weight and power management are two
major areas of concern that continue to put risk in the program. As a result of
these concerns, the yet to be completed IOT&E that was scheduled for fiscal
year 1998 has been delayed to fiscal year 1999. (US House of
Representatives, 1998a)
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It was noted in the report that the Army reported a 9% cost growth due to cost

overruns, additional program requirements and technology maturation issues.

Concerned that the program schedule had slipped because of technology
concerns, the committee recommended additional RDT&E funding to resolve LW'’s
technical issues and recommended that it was premature to move towards
procurement. The Senate echoed the House’s concerns about technological issues
and recommended an overall reduction of $4.7 million for LW RDT&E based on
“significant technical difficulties in hardware/software integration and schedule slip”
(US Senate, 1999a). The appropriations conference report increased the LW
Program by $10 million instead of the recommended increase of $20 million to
continue RDT&E (US House of Representatives, 1998c).

5. FY 2000

a. Acquisition Strategy for FY 2000

The acquisition strategy for FY 2000 represented a significant change from
previous years, shifting from a solely RDT&E focus to procurement. A procurement
objective was established to deliver a total of 34,000 systems. This number included
an initial LRIP quantity of 18,000 systems to establish a production base for the
system. Embedded in the LRIP was an option to annually provide an additional
4,155 systems from the prime contractor to allow time for the Government to release
the LW request for proposal (RFP), evaluate potential proposals and hardware and
award the production contract (Office of the Secretary of the Army, DoD, 1999a.).
This option would allow the selected contractor to set up its production line, produce

the first batch of LW Systems and undergo first article testing (FAT).

To support this strategy, the Army requested $86.6 million under RDT&E,
EMD, Combat Feeding, Clothing and Equipment and $6.3 million in RDT&E, ATD,
Warfighter Advanced Technology. The House appropriations report recommended

ACQUISITION RESEARCH PROGRAM
GRADUATE SCHOOL OF BUSINESS & PUBLIC POLICY -121-
NAVAL POSTGRADUATE SCHOOL

7

M

]



a $26 million decrease in funding for LW EMD. No explanation was given in the
report for the recommended decrease, but, based the upon previous years’
congressional concerns, an assumption can be made that there was a continuation
of technology challenges in the LW Program. Challenges with LW'’s size, weight and
power capabilities and difficulties in both hardware and software integration could be
attributed to a failure to utilize an acquisition open-architecture approach (US House
of Representatives, 1999a). The Senate recommended decreasing LW EMD by
$26.5 million. This recommendation was based on previous proposed Senate
reductions and concerns about the Program’s technical difficulties in hardware- and
software-integration issues (US Senate, 1999a). The appropriation conference
report decreased the LW EMD by $50 million instead of the recommended $26.5
million (US House of Representatives, 1999b).

6. FY 2001

a. Acquisition Strategy for FY 2001

Due to technical challenges of some of LW’s unique subsystems, for FY
2001, the acquisition strategy changed from an incremental acquisition approach
(utilizing LW unique hardware, software and stove-pipe technologies) to an
evolutionary approach. This approach aimed at taking advantage of components
available from other Government agencies as well as Commercial Off-the-shelf
(COTS) components and technologies; it also used a more OSA approach. This
approach intended to increase the program manager’s flexibility as well as his ability
to incorporate technology. In addition, this was meant to reduce proprietary issues,
reduce costs and allow integration to be performed by the Government with products
supplied by multiple contractors. The goal of this strategy was to enable the PM to
negotiate a sole-source contract for LRIP, with the option to move towards full-rate
production (Office of the Secretary of the Army, DoD, 2000a).
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To support the LW evolutionary approach, the Army requested $60.1 million
in RDT&E, EMD, Combat Feeding, Clothing and Equipment, and $6.3 million in
RDT&E, ATD, Warfighter Advanced Technology for the Future Warrior Technology
Integration (FWTI) (Office of the Secretary of the Army, DoD, 2000b). FWTI was an
ACTD designed to develop and demonstrate technology improvements of the LW
baseline system for Pre-planned Product Improvements (P31). FWTI was merged
with the LW Program to assist in addressing critical technical issues of LW'’s size,
weight, power, fightability, and cost. In addition, once merged, FWTI was to focus
on the maturation of the integrated navigation, system voice control, combat
identification and on the development of tethered hardware and software interfaces
among LW-specific systems (Office of the Secretary of the Army, DoD, 2000b). The
Army’s request for funding of LW RDT&E was appropriated with no increases or

decreases.

7. FY 2002

a. Acquisition Strategy for FY 2002

Out of concern for potential LW Program reversion to LW-unique hardware
and software, Congress directed the LW Program to use an open system
architecture approach. This approach called for minimizing LW-unique hardware
and software and was intended to minimize LW-unique technology challenges and
shortfalls. The LW Program used OTAs as the procurement method in an effort to
increase the level of commercial involvement and, hopefully, address the program’s
technology challenges. An OTA is a transaction agreement characterized by
enhanced flexibility and reduced administrative burden when compared with typical
Government procurement contracts (Department of the Army, 2008, October 3).
Follow-on procurement for the LW was required to utilize the Federal Acquisition
Regulation (FAR)-based full and open competition standards. This was a shift in

strategy from previous years, which had been based upon a sole-source contracting
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approach. The Army increased the LW total procurement objective to 47,245
units—an increase of 13,245 systems from the earlier procurement objective in FY
2000 (Office of the Secretary of the Army, DoD, 2001).

The Army requested $61.7 million in RDT&E, EMD and $35.5 million in
RDT&E, ATD, Warfighter Advanced Technology for the newly merged FWTI ACTD.
The strategy during FY 2002 was to continue the FY 2001 vision of leveraging the
FWTI to assist LW Program in addressing size, weight, power and cost concerns, as
well as to further the maturation of LW integrated navigation, system voice control,
combat identification and the development of tethered hardware and software
interfaces (Office of the Secretary of the Army, DoD, 2002). The appropriations
report approved the Army’s requested budget for LW RDT&E with no increases or

decreases annotated in the appropriations report.

8. FY 2003

a. Acquisition Strategy for FY 2003

The acquisition strategy for FY 2003 was the same as the previous two years:
leverage COTS and Government components and capabilities to minimize LW-
unique hardware and software components, and utilize an OSA approach and OTA
procurement method. A change of 1,556 LW Systems in FY 2003 increased the
Army’s planned LW procurement to 48,801 units (Office of the Secretary of the
Army, DoD, 2002).

To continue supporting this, the Army requested $60.3 million for RDT&E,
EMD to incorporate software and hardware upgrades, begin development of LW
Block Il, conduct IOT&E, and provide contractor support during DT and IOT&E. The

appropriations conference report approved the Army’s funding request of $60.3

million.
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9. FY 2004

a. Acquisition Strategy for FY 2004

The program continued with an evolutionary acquisition strategy in FY 2004.
The Program moved to a production contract to procure the LW-IC. This
procurement was targeted at outfitting Army Rangers with LW-IC (LW Block |
Systems), as well as one SBCT with LW-Stryker Interoperable (LW-SI) systems.
This procurement strategy was intended to produce an integrated soldier system in
late FY 2004 (Office of the Secretary of the Army, DoD, 2003).

To support this new procurement objective, the Army requested $94.8 million
for LW, Other Procurement, Army (OPA), for 2,425 systems and shifted RDT&E to
System Development and Demonstration (SDD) (Department of the Army, 2003).
The Army requested $49.2 million in RDT&E, SDD, to enable the fielding of LW-IC to
the Army Rangers. This procurement of the LW-IC was intended to form the

foundation for the procurement of future warrior systems.

The House appropriations report noted that the failed LW DT in February
2003 resulted in the re-structuring of the program’s funding. The report noted
concerns about the program’s design instability and continued troubled history with
size, weight and power. Because of these ongoing issues, the House recommended
shifting $58.5 million from OPA to RDT&E to continue to develop LW capabilities.
The committee directed the Secretary of the Army to provide a report to the
congressional defense committees no later than 31 January 2004. This report was
required to identify LW’s Key Performance Parameters (KPPs), an assessment of
how the program’s objectives and KPPs changed, and how costs could adjust under
the revised LW Program. Also required was a comparison of the revised
development and fielding schedule as compared to the previous acquisition program
baseline (US House of Representatives, 2004b). The Senate recommended a
complete reduction of OPA funds of $94.8 million, with $32.7 million of the $94.8
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million moved to LW RDT&E. This recommendation was based upon the failed DT
with the Army Rangers in February 2003 (US Senate, 2003a).

The Senate’s National Defense Authorization Report also took note of the
failed DT in 2003 due to subsystem reliability issues; however, it also recognized
that the system met user functionality requirements in situational awareness,
survivability and enhanced communications. The report acknowledged measures by
the Army to capture feedback from the failed DT and steps the Army was taking to
improve subsystem reliability through risk mitigation. In the same report, a note was
made of the Army’s request for funding to be moved from OPA to LW RDT&E to
fund a risk-mitigation study to improve subsystem reliability. The report also noted
there was no funding for the Integrated Battlefield Combat Situational Awareness
System (IB-CSAS), a system with capabilities for improved positioning, location,
tracking and small, lightweight soldier sensors for laser-based combat identification
systems. The IB-CSAS could ensure that technology could be included as a P3I for
transition to fielded LW Systems. The issues noted in this SASC report impacted
the Senate’s recommendation of transferring $73.5 million from LW Procurement to
LW Development, of which $15 million was to be used for furthering IB-CSAS’s
development. This recommendation would increase the total LW RDT&E budget to
$122.7 million and eliminate $21.3 million for OPA (US Senate, 2003b).

The appropriation conference report reduced the LW procurement budget
from $94.8 million to $1.6 million. It shifted $32.7 million of the $94.8 million from
OPA to LW RDT&E for continued work on the IB-CSAS and risk-mitigation
measures for LW subsystems. Lastly, it eliminated $62.1 million overall from the LW

Program (US House of Representatives, 2004a).
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10. FY 2005

a. Acquisition Strategy for FY 2005

FY 2005 represented a change from the planned procurement of the LW
System. Instead of focusing procurement on Army Rangers, the procurement
strategy was re-focused to incorporate emerging technologies found in the DBCS
into SBCTs. The LW total procurement objective increased by 10,099 systems, to a
total procurement objective of 58,900 LW units (Office of the Secretary of the Army,
DoD, 2004a).

In FY 2005, the LW Program suffered one of its biggest setbacks. In a
memorandum for the LW Program dated 03 November 2004, Mr. Claude M. Bolton
Jr., the AAE, directed the program to “refocus the LW Acquisition strategy by
restructuring the LW-Stryker Interoperable (LW-SI) to provide the Dismounted Battle
Command System (DBCS) capability to leaders for up to 30 Brigade Combat Teams
to include Stryker Brigade Combat Teams.” This memorandum directed the PM to
“make the required contractual modifications with the system integrator, General
Dynamics, to conserve resources, re-orient effort and support this memorandum”
(Bolton, 2004). In essence, this memorandum caused the Army to reduce funding
for the LW Program and reallocate it to the DBCS as the materiel solution for

enhancing the capabilities of the dismounted ground soldier.

The DBCS had two different systems, the Commander’s Digital Assistant
(CDA) and the Enhanced Position Location Reporting System (EPLRS) MicroLight
Radio waveform, both tied into the LTI and carrying standard Joint Variable
Message Format digital messages to users across the network. The DBCS was
viewed as being more technically capable and more ready to use than the LW
System. The decision to reduce funding of the LW Program, based upon the failed
DT of 2003, and the move towards the DBCS materiel solution brought the LW
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Program to a halt and stifled any efforts to move forward with FY 2004-planned

RDT&E risk-mitigation measures.

For FY 2005, the Army requested $91.3 million for RDT&E, SDD. The
request was justified based on the Program’s acknowledgement that LW-IC (Block
1), the system configuration for the Army Rangers, was not ready to enter LRIP.
Because of the inability to enter LRIP, LW-SI (Block Il) development started as part
of the ASARC approved LW baselining activity (Office of the Secretary of the Army,
DoD, 2005b).

The House Defense sub-committee expressed concerns about the LW'’s
failures in DT and the overall instability in the design of the system. The committee
noted there were two similar programs underway during the same time, LW and
FFW. The committee recommended merging these programs and combining their
resources. Because of this recommendation, the committee reduced the RDT&E
funding request by $20 million and directed the Army to merge the funding and
management of the LW and FFW Programs (US House of Representatives, 2004a).

The Senate, however, was most concerned that the LW Program had been in
existence as a POR for ten years and had not yet fielded an acceptable system. On
the other hand, the committee members were pleased that the LW Program was
transferred to the management of PEO Soldier. They felt that PEO Soldier's
management would enable the Army to dedicate enough resources and attention to
technologies that would make the Program much more achievable, as well as re-
focus it on soldiers. They were also concerned that the FFW and the LW Programs
were on separate paths that were not acting in concert for the benefit of the soldier.
Therefore, they directed the Army to “submit to the congressional defense
committees a plan to consolidate both programs into a single program, taking
advantage of both programs’ capabilities” (US Senate, 2004a). The committee
recommended a reduction of $15 million to the FFW program in anticipation of the

programs merger. In its final guidance, the committee further recommended the LW
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Program refocus its procurement strategy with emerging technologies found in
DBCS into SBCTs (US Senate, 2004b).

In the report to accompany the National Defense Authorization Report, the
Senate noted the Army’s request for $91.3 million for LW development and an
increase of $2.5 million to continue IB-CSAS development (US Senate, 2004b). The
appropriations conference report reduced the LW/ FFW RDT&E by a total of $20
million in anticipation of the two programs consolidating and concurred with
recommendations that the program re-focus its procurement strategy with emerging
technologies found in the DBCS into SBCTs (US House of Representatives, 2004b).

11. FY 2006

a. Acquisition Strategy for FY 2006

The FY 2006 acquisition strategy complied with congressional intent to
leverage successes from proven LW components. It refocused the LW Program to
spiral-out DBCS capabilities for soldiers in the near-term. The LW integrated
ensemble systems, to include applicable long-lead items, were to be produced for an
SBCT for evaluation purposes. The LW Program and FFW ATD made progress in
consolidating in accordance with the FY 2005 congressional recommendations. As
a continuing effort to develop the future of LW, the Army began planning
development of the GSS. The GSS was intended to be the future dismounted
soldier system. The idea was to leverage technological advancements from the S&T
community, including FFW, into the integrated modular soldier system of the future
(Office of the Secretary of the Army, DoD, 2005).

In an effort to comply with congressional intent, the Army moved funding from
SDD, Combat Feeding, Clothing and Equipment to SDD, Soldier Systems-Warrior
Demonstration and Evaluation. This move intended to focus on spiraling successful,
developed LW technologies (mainly the DBCS capabilities) into LW-SI (LW Block 1),
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for a near-term solution. The intent was to accelerate components that addressed
the dismounted soldier of the FCS System-of-systems (FCS-So0S). To achieve this,
the Army requested $50.2 million for LW RDT&E and $35.7 for LW Procurement.

In both the Senate and House Appropriations Reports, the committees
supported the $35.7 million for OPA, which included procurement of DBCS
capabilities (US Senate, 2005). The appropriations conference report approved
$35.7 million for OPA and appropriated the Army $50.2 million for RDT&E under
Soldier Systems-Warrior Demonstration and Evaluation for LW (US House of

Representatives, 2005).

12. FY 2007

a. Acquisition Strategy for FY 2007

In FY 2005, the Army was directed to perform a DOTMLPF assessment and
LUT to determine which Army capability gaps the LW and MW Systems could fill.
As previously discussed, these assessments were carried out beginning in FY 2006
and ending in FY 2007. To accomplish these assessments, the Army equipped the
Stryker-equipped 4-9 Infantry Battalion with both LW and MW Systems in FY 2006.
The intent of these evaluations was to support a LW Milestone C LRIP decision by
the AAE.

In FY 2007, funding shifted, and the LW Program budget lines changed. The
new budget line was changed to include both the LW and MW Programs. The
justification for this consolidation was that the two Programs complemented each
other. “The Mounted Warrior Soldier System provides the dismounted and mounted
soldiers increased capabilities to conduct offensive and defensive operations
through uninterrupted viewing of their platform and dismounted soldiers” (Office of
the Secretary of the Army, DoD, 2006). The Army requested $27.5 million for the
LW/MW Program RDT&E, SDD, Soldier Systems-Warrior Demonstration and
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Evaluation, and $9.3 million under OPA, Soldier Enhancement, for the procurement
of 127 LW units for continued Army SBCT LW/MW evaluation.

The Senate recommended a plus-up of $4 million (from an original $4 million,
to a total of $8 million) for Soldier Enhancement, OPA, for the fielding of the LW
Systems to an SBCT for evaluation. The $4 million plus-up for LW OPA was a result
of the Army decision to cancel the DBCS in favor of the LW materiel solution. In
addition, since the FFW and LW Programs were merged in FY 2006, the Senate
recommended a reduction in FFW funding by $5 million (US Senate, 2006). The
appropriation conference report appropriated the additional $4 million from DBCS to
LW Soldier Enhancement for a total of $8 million for OPA (US House of
Representatives, 2006).

13. FY 2008

a. Acquisition Strategy for FY 2008

In FY 2008, the Army officially terminated the LW Program, and LW
capabilities transitioned to the Army’s new GSE Program (formerly termed GSS).
The GSE Program'’s strategy is to integrate multiple LW sub-components and
leverage emerging technologies for the dismounted soldier. The LW Program
strategy continued, however, focusing on procuring additional LW Systems to field to
the remaining two battalions of the SBCT at Fort Lewis, Washington (Office of the
Secretary of the Army, DoD, 2007).

What is important to note during this budget year is that in the report
accompanying the Senate National Defense Authorization Bill, the Senate added
$80 million to restore funding for the LW Program despite its termination. This was
to ensure that enough LW Systems were available to field and sustain two remaining
SBCTs at Fort Lewis. The restoration was based on the many successes of the LW-
equipped 4-9 Infantry, in combat, in Iraq. Despite the Senate’s opinion that the LW
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Program suffered from poor management, poor system performance and from
unscheduled cost and schedule overruns, they recognized that the then-current
system configuration provided increased capabilities for the dismounted soldier
(enhanced situational awareness, command-and-control, voice and data radio,
Global Positioning System capabilities, a computer subsystem, and a control card

for identity management).
The report included a statement that:

the Department of Defense Director of Operational Test and Evaluation
assessed LW with the 4th Battalion, 9th Infantry, a Stryker unit preparing to
deploy, and in a letter to this committee, determined that the system was “on
track” to be operationally effective, and suitable, even though it has not
completed Initial Operational Testing. (US Senate, 2007)

The report noted that the Army intended to take the LW System to a
Milestone C production decision to begin LRIP but did not intend to fund the LRIP.

The Senate also voiced concern that that Army terminated the program and wrote:

The committee believes that such a decision may be short-sighted and urges
the Army to review the decision to terminate the LW Program. The committee
recommends an addition of $30.4 million for SDD, Soldier Systems-Warrior
Demonstration and Evaluation and $49.5 million in OPA to continue
development of the LW Program and to procure LRIP items of equipment to
field the remaining two battalions of the Stryker Brigade Combat Team
currently equipped with LW. (US Senate, 2007)

It is important to note here that the Army included in its FY 2008 supplemental
appropriation request sufficient funding to outfit an additional SBCT (in addition to
the other two battalions previously described) at Fort Lewis with LW capabllities.
This is important because this was a direct result of an ONS submitted by the 5™

Brigade, 2" Infantry Division commander based upon 4-9 Infantry’s success in

combat.
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14. FY 2009
In FY 2009, the Senate defense authorization report observed that:

The Army’s budget request did not include any funds in OPA for LW. The
committee remains concerned that the Army has terminated this program
despite significant investment, its promising test results, and its performance
in combat. In FY 2008, the Director of Operational Test and Evaluation
indicated that the system’s test items could deploy to Iraq with the 4"
Battalion, 9" Infantry, the Army approved the plan, and the battalion is
currently using the system effectively today. In testimony to the committee
this year, the Army indicated that it would move forward with the LW Program
based on the test results and feedback from the soldiers of the 4™ Battalion,
9" Infantry.” (US Senate, 2008)

The Senate said that it was encouraged by the Army’s additional supplemental
funding request in FY 2008 and recommended accelerating the procurement of the
LW System for the 5-2 SBCT preparing to deploy (US Senate, 2008). Based on this
support, the FY 2008 supplemental funding request was approved. This
commitment of support to a terminated program reflects the value that both the Army

and lawmakers place on the LW Program.

In 2008, the 5-2 SBCT was training on LW Systems used by 4-9 Infantry in
preparation for its deployment. New, improved LW Systems are in the production

process, and a plan is in place to field them to the 5-2 SBCT prior to its deployment.

D. Summary of Key LW Budget Decisions

This chapter identified several key decision points that affected the LW
Program throughout the course of its acquisition. In retrospect, these congressional
budget decisions affected the LW Program’s ability to move forward in the

acquisition process. Some decisions were beneficial, while others were detrimental.

First, in both FY 1999 and FY 2000, the Army was premature in its decision to
attempt to move to procurement despite the inadequate technological readiness

level of the prototype LW Systems. The Army intended for this decision to
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accelerate the LW Program; instead, it caused Congressional funding concerns and
appeared overly ambitious. Next in FY 2001, the LW Program changed its
acquisition strategy to an evolutionary approach. This was important because it
reduced technological risk and cost and allowed the program to focus on RDT&E
versus procurement. This change in strategy allowed the program to mature and the
system to evolve from an unacceptable form factor to a soldier-focused, human-
centered design system. Despite this focus, a user-accepted form factor was
delayed in its development until FY 2006. In FY 2003, LW-IC (Block I) was rejected
by both the 82™ Airborne and the Army Rangers during DT. These rejections,
coupled with the Army decision in FY 2004 to focus on a more affordable DBCS,
were a combination that proved initially devastating to the LW Program. Because
the program experienced a significant reduction in funding in the FY 2004 budget,
the LW Program lost nearly two calendar years of progress and extended its

tumultuous history in the eyes of naysayers.

Returned to the tech base for technology maturation in FY 2004 and then
given a second chance in FY 2006, the LW System was finally deployed. 4-9
Infantry warfighters saved the LW Program during their successful DOTMLPF
assessment and LUT. These events would never been possible if the program had
not been competed and re-designed by GDC4S. This timeframe was not without
challenges. During the summer of FY 2006, the first VIP day (planned and executed
to coincide with the Army’s budget cycle) proved devastating when 4-9 Infantry
soldiers expressed a premature and extreme dissatisfaction to key decision-makers.
This dissatisfaction led these same decision-makers to terminate the program in the
FY 2007 budget. In hindsight, this decision proved to be a hasty one; once the unit
actually trained, it embraced the system from late FY 2006 through FY 2008. As a
result, in FY 2008, the Senate provided $80 million to restore funding to the

terminated LW Program.

In FY 2009, funds were provided to field enhanced LW Systems to additional
SBCTs. This additional fielding of LW Systems reinforces the intent of the Army and
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Congress to continue the pursuit of soldier systems in the future (despite not having
a Milestone C LRIP decision). In fact, all of this effort has paved the way for the

recent establishment of the next generation soldier system program, the GSE.

VI. Case Study Summary, Conclusions and
Recommendations

In this business [Army Acquisition], any case study that is done right requires
an understanding of the need and the context within which it was derived and
evolved (J. Yakovac, personal communication, September 18, 2008)

A. Summary

This case study suggests that the LW Program has experienced a rocky road.
This is not surprising given the many changes in the defense environment since the
early 1990s when the LW Program started. From the end of the Cold War, to the
DoD emphasis on transformation and net-centricity, and now to the GWOT, it is
clear that the context within which the requirement for soldier systems was derived
and evolved has played a big role in LW’s successes and failures. Likewise, LW’s
materiel developers have contributed to the program’s setbacks and its
achievements. Their efforts can be characterized as pushing the limits of technology
to meet the users’ needs, while at the same time dealing with funding instability,
conflicting priorities and perspectives as well as a user community that was difficult
to satisfy. The users and their representatives were difficult to appease, as they had
their share of challenges of trying to decide on a “one-size-fits-all” system for a
community that was not homogenous. These challenges were often exacerbated by
varying levels of buy-in that resulted from the discontinuous innovation that the
revolutionary LW System proved to be. Finally, and from a fiscal perspective,
depending upon the year, Army and congressional budget decisions proved to be

both detrimental and beneficial to the LW Program.
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We organize this case study’s conclusions by synthesizing previous chapters’
analyses and highlighting key lessons learned. The purpose of these syntheses is
to bring together several “stove-piped” views of some of the components of LW'’s
acquisition (historical context, materiel developers, user representatives, warfighters
and funding), draw conclusions and develop recommendations for potential ways
ahead for the acquisition of similar items. Furthermore, we tie some of the lessons
that were learned into the strategic perspective for DoD acquisition and some issues
that should be considered as the LW Program transitions to the GSE Program in FY
2009. Lastly, as this is the first case study on LW, we provide several

recommendations for further research.

From our perspective, there were four key turning points during the LW
Program’s history. The first was in 2000 when the Army attempted to accelerate its
acquisition strategy by trying to move LW from the tech base to procurement
prematurely. This sent a signal to lawmakers and naysayers that the acquisition
strategy was potentially too ambitious. The second happened in late 2002 and early
2003 when the LW-IC (Block I) System failed its early functional assessments with
the 82" Airborne at Aberdeen Proving Ground, Maryland, and the Rangers at
Hunter Army Airfield, Georgia. These negative results further empowered naysayers
and discouraged the continuation of the LW effort for nearly two years—despite a
contract award to GDCA4S for LW Block Il. The third happened in FY 2006 when
senior Army leadership made the decision to give LW another chance with 4-9
Infantry at Fort Lewis, Washington. This decision proved to breathe life back into the
program. The most recent turning point was the 4-9 Infantry’s tremendous, but
tumultuous incorporation of LW into its unit’s standard operating procedures during
both 2006 at Fort Lewis, Washington, and 2007-2008 in combat in Iraq. The Fort
Lewis experience proved initially devastating to the LW Program, but in the end,
paved the way for what became perhaps the most important turning point for the

future of soldier systems.
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By 2000, the Army had embraced the Network Centric Warfare (NCW)
Strategy for platforms and was in the throes of detailing the Objective Force
Concept. Budgets were tight, and the GWOT had not yet been initiated by the 9/11
attacks against the US homeland. Four years of development had taken place with
Hughes Aircraft, the LW Consortium and the Objective Force Warrior ATD, and a
materiel solution for the networked dismounted soldier was just completing its first
warfighter evaluation at the JCF AWE. For the PM LW and the TCM Soldier, LW
prototyping and testing were progressing well. Despite this progress, in 2000, the
Army’s ambitious move from an RDT&E focus to procurement sent the LW Program

down a difficult path that would not conclude for almost five years.

The PM’s original intent was to respond to a seemingly satisfied user
community that was happy with the LW v0.6 after its successful experience at the
JCF AWE and place some capability into the hands of military users. Instead,
however, a number of technical- and human-factor-related issues (as well as
requirements that incorporated the newly conceived FCS concept) derailed his plan.
Users liked the LW concept, but in the end, the LW v0.6 did not meet their needs in
size, weight, power, form, fit or function requirements. These reasons—coupled with
a difficult user community that had trouble speaking with one voice—empowered
naysayers and discouraged innovators. In addition, failure by the materiel developer
to effectively utilize a modular open systems approach and over-reliance on LW-
unique hardware and software caused an increase in overall cost and schedule.
These shortcomings resulted in inflexibility when attempts were made to adapt to
increasing interoperability requirements dictated by the Army-driven Objective Force
Concept and in an FCS that was, at the time, little more than “PowerPoint deep.”
Consequently, because of these missteps and lack of user “buy-in,” Congress chose
to increase LW RDT&E funding and temper procurement expectations for the near-
term. This sent a signal that there was still faith in the LW concept, but a hesitancy

to endorse its completion.
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By 2003, urgency for acquiring improved dismounted soldier capabilities was
growing, as the GWOT was underway in Afghanistan. Dismounted soldiers in the
mountains were predominantly waging the fight. It quickly became apparent that
they had little in the way of command-and-control, situational awareness and battle
command capabilities when compared to platform-centric forces. Companies raced
to the fight to provide COTS handheld situational awareness tools. Connectivity to
FBCB2 and BFT remained the challenge. Furthermore, preparations were being
made for the invasion of Iraq. RDT&E efforts focused on maturing technology
continued under the PM LW and the LW Consortium over the three years since the
JCF AWE. Their efforts to improve form, fit and function were driven by program
management personnel and the TCM Soldier. While well represented by several
user representatives, focus on command-and-control, situational awareness and
communications interoperability remained divided by conflicting views. These views
stemmed from an early focus on designing LW to meet leaders’ requirements rather
than on junior soldier and leader usability. This focus remained uncorrected—
despite the Army’s experience on the ground in Afghanistan and Iraq, where the
fight was being prosecuted by companies, platoons and squads. These issues
became apparent when, in late 2002 and early 2003, the 82" Airborne at Aberdeen
and the Rangers at Hunter Army Airfield conducted functional assessments of the
LW-IC (Block 1) System. Their rejections of the system, coupled with its less-than-
robust commercial architecture that did not connect to the lower tactical internet, was
disturbing. While the assessments gave the PM LW a functional baseline as he
moved to LW Block Il development, they also created concerns and framed
mindsets that were, in the end, difficult to overcome. These concerns about the
program by both the PEO Soldier and the TCM Soldier led to the dissolution of the
LW Consortium and the end of Block | development. A shift in focus from LW to the
DBCS resulted. This shift in focus created a loss in momentum for the program that
was not revived for almost two years. At about the same time, GDC4S was awarded
the LW Block Il contract. Its efforts, coupled with the TCM Soldier’s vision, kept

development alive.
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In 2003, the Army’s need for networked dismounted soldier capability did not
die with LW’s termination. Instead, the materiel developer and user representative
were directed to shift focus to the less-expensive, less capable DBCS. HQDA and
Congress directed the shift due to unit cost concerns and the urgent need to get
command-and-control and situational awareness capabilities to the dismounted
force. After nearly two years in Iraq and four in Afghanistan, the need for affordable
dismounted soldier situational awareness, command-and-control and battle
command capabilities was more than solidified. It was very apparent that platform-
oriented forces operating in dense, unfamiliar terrain needed a tool once they got out
of their vehicles that provided the same type of capabilities as vehicle-mounted
enablers (like FBCB2). While the need was clear and efforts were underway to get a
good solution, after nearly one and one-half years, the DBCS efforts failed to satisfy
the warfighter.

Clearly, a number of efforts were undertaken to close this capability gap;
despite the DBCS failure, the Army persisted in seeking a solution. However, during
this same timeframe, congressional confidence waned. Consequently, the LW
Program took a significant budget cut in 2004. Despite budget cuts and parallel
efforts, the LW Block Il was on contract with GDC4S and prototyped by late 2004.
By 2005, it was demonstrated during a side-by-side event at Fort Benning, Georgia,
that shed light on its potential. Subsequently, LW was revived by the AAE when, in
FY 2005, he directed a DOTMLPF assessment with a Stryker-equipped unit. After
the failure with DBCS, the PM shifted his efforts to back to LW and the AAE-directed

assessments scheduled for 2006.

The DOTMLPF assessment started in FY 2006 proved tenuous, but vital to
the LW effort. While it was ambitious for the PM LW to plan the assessment and
follow-on LUT with a newly formed unit preparing for combat, his efforts and those of
his team paid tremendous dividends to the future of soldier systems. The perceived
momentum during the early stages of the experience at Fort Lewis—during the

equipping and subsequent NET and the decision to synchronize a VIP day with the
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budget cycle—proved to be hasty. While the budget had not yet been decided, key
decision-makers that would influence it in the coming months honed in on the

premature negative unit feedback and made their decision to terminate the program
for good. This event lost precious momentum with unit acceptance, and during the

process, their confidence spiraled downward.

The 4-9 Infantry had its share of difficulties, as well. Its leaders were
preparing their newly formed battalion for deployment and combat, and the LW
System was not their first priority. Lack of confidence and conflicting priorities paired
with lack of incorporation and poor integration proved to be a recipe for disaster.
Over a decade of work was seemingly for naught until the PM LW, LTC Cummings,
devised and implemented the USI concept. This concept was just in time, as the
ATEC-run LUT began. The PM LW made another bold decision during this
timeframe. He provided the unit with the capability to influence LW System design.
The 4-9 Infantry embraced this opportunity through a series of soldier-identified,
ergonomic and technological improvements. It tailored the system to meet its
needs; subsequently, its members’ sense of ownership increased. The PM did not
stop there. Despite the first VIP day’s perceived failure, he directed another VIP day
that was set-up by the TCM Soldier, GDC4S and his program management office,
but was run by the unit and its leadership. LTC (P) W.W. Prior and his Manchus
gave the system their vote of confidence and asked to take LW to combat with them
in late September. In hindsight, this proved to be a little late considering the
program’s subsequent termination in November 2006.

Once the Manchus embraced the LW System and incorporated it into training
events that exercised its capabilities, they grew dependent upon it. The ATEC’s
LUT results showed an increase in capability, and the LW DOTMLPF initial results
were promising. However, the Army’s decision to terminate the program did not
reflect this enthusiasm. Rather, it reflected the prematurity of the first VIP day.
Regardless, the PM LW, GDC4S and TCM Soldier persisted. They worked together
with what money they had left and did their best to support the Manchus during their
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deployment to OIF. Once deployed, the Manchus found utility in the LW System that
even the staunchest of its advocates never perceived. Their incorporation of the
system’s capabilities into their combat operations provided much more than proof of
principle. Their acceptance proliferated throughout the Stryker community and
caught the attention of Army leadership and policy-makers. Consequently, faith in
the soldier system concept was restored, and the chasm was crossed from early

adaptors to the early majority.

The future of soldier systems seems to be solidified. Despite two
terminations of the LW Program, its resulting innovations and capabilities have
survived. At the time of this report, the 5-2 SBCT is being equipped with new and
improved LW Systems—LW NextGen, which incorporates many of the
improvements recommended by 4-9 Infantry soldiers. Furthermore, the GSE
Program is beginning (launched by a program new-start), and the budget reflects
Army and congressional faith in its future. Clearly, these newfound successes have
not come without difficulties. Many more obstacles will surely be encountered as the
GSE is incorporated into the controversial and technology-challenged FCS Program.
The FCS chasm has yet to be crossed, and while this introduces some risk to future
soldier systems, persistence and proven soldier-driven design should pave the way
for warfighter acceptance. In addition, technology is maturing at a tremendous rate.
Size, weight and power issues will continue to be addressed, leveraging the hard,
expensive lessons that the LW Program has learned. For the acquisition
community, the end-state remains paramount. That is: provide the warfighter with
the best capabilities that technology and affordability allow so that overmatch is
achieved, and our enemies are decisively defeated. In the words of LTC(P) Prior,
“our national priorities should demand no less, and our national treasure—our

Soldiers—deserve no less” (Prior, 2008, p. 14).
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B. Conclusions

Based on our research, we offer several conclusions. The LW was
unsuccessful initially due to the misalignment of three interrelated and supporting
components: 1) technical immaturity, 2) poor user acceptance, and 3) lack of senior
leadership support. Successes that are more recent can be attributed to: 1) soldier-
driven design, 2) improved technical maturity, and 3) proven employment of the

system in combat with warfighters.

First, the perceived success of the LW v0.6 System during the JCF AWE
caused its advocates to attempt to move from RDT&E to a procurement strategy too
quickly. LW-unigue systems and subsystems had technology issues that had not
matured, and issues with size, weight and power that had been inadequately
addressed in user requirements documents. The attempt to move to procurement
was stymied by a deliberate budget decision by Congress that reflected its
reluctance to expeditiously procure dismounted soldier capabilities. We attribute this
decision to the pre-GWOT historical context and lack of a unified user community

that did not speak with one voice.

Second, the LW Program did not set the proper conditions during
preparations for the early functional assessments with the 82" Airborne and the
Rangers in late 2002/early 2003. A lack of unified focus on the required capabilities
that the system must provide and at what level of command and control the system
would be employed set the stage for rejection. Compounding these issues was a
commercial-based architecture that was not robust enough for the soldier’s
environment and that could not provide connectivity to the LTI. Additionally, some
have the opinion that the PM and TCM Soldier did not properly prepare the Rangers
by training them and integrating the LW into their operations prior to their
assessment of the system. In the opinions of the PM and TCM Soldier, the poor
design, coupled with the lack of integration, resulted in a loss in user acceptance

and a loss of support by senior leadership. Regardless of conflicting viewpoints and
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the LW's problems at the time, there was still an urgent need to get enhanced battle
command and soldier situational awareness capabilities to the Army’s operational
units engaged in combat. This rush to field capabilities in an affordable form factor
with a reduced BOI pushed the DBCS to the forefront and caused decision-makers
to return LW to the tech base to be further matured.

After DBCS failed its early OT with the 10™ Mountain Division in 2004, the LW
was back to the forefront, and the program took a new direction. While early efforts
with 4-9 Infantry empowered naysayers and highlighted continued technical issues
and lack of user acceptance, the introduction of soldier-driven design and unit-
system integration reinvigorated the program. Soldier-driven design and innovative
system integration techniques also spurred technical maturity. While not without
risk, the flexibility to tailor the LW to warfighters’ needs and the PM’s responsiveness
to their inputs empowered the 4-9 Infantry and ultimately led to its soldiers’
becoming advocates of LW. Their advocacy and willingness to incorporate LW into
their operations in combat pushed the technology to new heights and solidified the
soldier system concept. This has established a beachhead from which soldier

system incorporation into the future force can flourish.

C. Recommendations

Follow-on soldier system programs should utilize an integrated modular open
systems approach (MOSA) that will encourage the use of COTS and GOTS
components from the outset. Future systems must have a reliable architecture that
is robust enough to survive the combat environment. This approach allows for risk
reduction as technology matures and upgrades are required; it also reduces overall
lifecycle costs. Included in this recommendation is the premise that the warfighter
community is involved in the form, fit and function design of any system. Integration
of the user community early in the program’s life enhances the PM’s ability to gain
acceptance of the system and its potential capabilities. This also ensures that

improvements are made that are focused at the right level and on the right needs.
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Attention to affordability and BOI should be at the forefront of program management
and user representative efforts, as well. If not, cost per unit “sticker shock” will
surely inhibit acceptance of materiel solutions—no matter how effective they are.
The combination of these approaches should create essential senior leader buy-in—

a necessity for any expensive acquisition program.

After initial testing, the PM, in coordination with the warfighters, should
continue to refine requirements. Based upon continuously refined requirements, he
should make every effort to improve the system in a responsive manner. Likewise,
PMs should be careful about appearing overly ambitious when planning to move
from SDD to a procurement decision. A thorough analysis of technical maturity, user
acceptance and senior leader buy-in should be conducted prior to attempting a
Milestone C production decision. At the same time, these efforts must not lag.
Follow-on efforts must capitalize on LW’s momentum. If follow-on programs drag
out for more than a decade (as has LW), they will surely lose steam. Two to three
years is about the most time that follow-on efforts have to get an increment of

improved military capability out to the force that is affordable and reliable.

When introducing a new system or innovation, it is important for a PM to
cross the chasm between the early adapters and the early majority in any
marketplace as soon as possible. Bridging this chasm early in the acceptance
process will allow for greater potential for early buy-in—thus fostering stronger
overall confidence in the product. As mentioned, soldier systems have probably
crossed the chasm, but their interoperability with other programs that may not be
accepted introduces some risk. Successful managers must also pay attention to the
concept of product advocacy. With this in mind, a “points of light” system

established early and then carefully leveraged will influence a greater population.

Prior to the introduction of any new capability, proper integration with users
should be program management’s priority. Proper integration enables users to

become comfortable with new technologies and allows them to integrate the new
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capability into their standard operations. Given that, users should not get new
capabilities without some ideas of how that new capability will change operations. A
mechanism should be in place to ease this transition and build unit confidence early
in the NET process. If done properly, this transition will also provide the opportunity
for the unit to make informed judgments on the value of the capabilities and

knowledgeable recommendations for their application, as well as on improvements.

If a PM has the opportunity and resources to provide flexibility for soldier-
driven design, then he should make every effort to do it. To be effective, a PM
should establish clear lines of communication with the warfighter. This will allow a
managed approach to gathering feedback so that educated, informed decisions
about changes are made responsively to soldier needs. Furthermore, to do this, a
PM must evaluate the amount of top cover that he has from his superiors. This top
cover is essential when a PM is adapting an acquisition strategy to user-driven
requirements. To do this, the PM must have a thorough risk-mitigation plan and a
firm understanding of the potential implications to his program’s cost, schedule,
performance and myriad other factors (e.g., training support packages, test and
evaluation master plan, etc.). In the end, a PM’s ability to facilitate user-driven
change breeds a perception of responsiveness that increases end-user satisfaction

and overall confidence in the acquisition process.

When challenges in a program occur, a PM should be the optimistic leader
that remains persistent. If the warfighter requires a capability, the materiel developer
has to make every effort within reason to acquire a solution for that need. PM
persistence to support the warfighter despite programmatic challenges is essential to
getting the warfighters what they need. In the end, the combination of doing the best

with what is available and top cover should contribute to program success.

From a strategic perspective, there are several key takeaways to consider:
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" Assuming commercial-like technologies can be easily adapted to meet
military requirements, they could lead to program cost and schedule
increases.

" Introducing technology demonstrations too early in the program to
showcase its potential and sell it to the stakeholders (i.e., Congress,
Office of the Secretary of Defense (OSD), etc.) can backfire if done too
early. PMs should be careful to temper their approach at marketing
their products with respect to the underlying and constant “drum beat”
of the PPBES process. There are a few times during the budgeting
cycle when PMs should pay particular attention. For example, during
the Spring timeframe, budgets are being built, during the Summer
discussed and during the Fall solidified. If influencing a budget
decision is desired, a PM should consider the budget process and
tailor the timing of his marketing plan accordingly.

. PMs tasked with building systems that interface with soldiers should
keep in mind that the soldier is the most difficult “system” with which to
interface. One size never fits all, and everyone has an opinion as to
what is best. What is acceptable to one group of users is not
acceptable to all, and because no two users think alike, they cannot
normally agree to what is good enough.

. Although TRADOC is the requirements generator for the Army, it may
or may not be able to accurately reflect the needs of the Army. Up-
front warfighter involvement is necessary if a PM is to get Army
requirements right.

D. Path Forward

The value of LW capabilities to the Army has been proven by 4-9 Infantry.
Consequently, soldier systems have crossed the chasm from early adapters of a
disruptive technology to the early majority. Soldier systems are on a crucial path;
they are soon to be continuous innovations or “accepted” products that do not
require behavioral change and only require normal upgrades. In fact, many other

countries have developed soldier systems similar in capability to LW.41 NATO

41 For a detailed description of international soldier system efforts, see Appendix R.
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partners and others have their own variants, and it will not be long before they begin

employing them to close their dismounted soldier capability gaps.

For the US, the long-term vision for the GSE Program calls for integration into
the FCS Program. This presents some opportunities for both programs, but also
introduces risk. One of the significant opportunities involves providing a great
number of networked, soldier capabilities to the FCS-equipped force. The synergy
that will surely result from putting an entire system-of-systems together that includes
both soldiers and platforms will be something with which to contend. The risk is that
the FCS Program has yet to cross the chasm. Fortunately, by adding this proven
soldier system capability, the bridge across the chasm has started with a strong

foundation.

In order to maintain momentum, there are some key considerations as the
transition to the GSE Program takes place sometime in FY 2009. This is not an all-
inclusive list; rather, it is one that everyone should consider. In line with our
recommendations above, aforementioned supported research and our studies at the

Naval Postgraduate School, considerations include:

Near-term

Continue quality support to 5-2 SBCT LW NextGen fielding.

Focus on incremental improvements to the current functional baseline
(LW-SI) using lessons learned.

Field what is technologically ready now, and integrate other follow-on
efforts (when they are ready) later.

" Make system improvements by soldier-driven, human-centered design,
and focus on getting the dismounted soldier into the FCS network.
Work with the FCS team and warfighters at the Army Evaluation Task
Force to get the form, fit and function right.

Long-term
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" Consider improvements in reliability and robustness with focused
improvements in size, weight, power and cost. GSE must be an
affordable system at a cost of $10,000 or less per system and with a
BOlI that is at the leader level.

. Synchronize program efforts with IBCT modernization. IBCTs are the
least capable force and lack a robust communications structure.

. Introduce competition early in the GSE Program to get innovative
solutions and drive down costs.

. Build training packages that are affordable and effective. A train-the-
trainer approach will breed self-sufficiency.

. Apply risk management continuously throughout all phases of the
program.
" Consider a Performance-based Logistics approach to provide

overarching logistical support with cost savings.

" Develop and vigorously execute a comprehensive Information
Operations plan.

E. Recommendations for Further Research

As this is the first case study on the LW System, numerous guestions remain
unanswered and provide a point of departure for recommended further research and

study.

First, and relatively time sensitive, is an in-depth analysis of the challenges
associated with providing dismounted, networked soldier system capability to the
Infantry Brigade Combat Team (IBCT). This will most likely prove to be one of the
biggest hurdles for future soldier systems, as the IBCT lacks a robust
communications backbone and platforms from which to host network enablers. This
will be timely in that the IBCT is currently the least capable of all Army formations,

yet it is at the tip of the spear in the mountains of Afghanistan and elsewhere.

Second, due to the Army’s current posture in the GWOT, the DoD acquisition
community has found itself in a unique situation. Not only has rapid fielding become
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almost second nature, but support to forward-deployed forces has become a
requirement for most PEOs. An in-depth analysis that explores the acquisition
community’s support to forward-deployed units would be beneficial to PMs that find
themselves in a situation similar to the one described in this study. Rather than
having to create a support package from scratch, react to emerging requirements
and employ creative techniques, PMs with access to research in this area could

utilize a compilation of lessons learned and recommendations to consider.

Last, the notion of leveraging soldier-driven, human-centered design was
detailed in this case study. Recently, the Army created an evaluation unit, the 5™
Brigade Combat Team, 1%' Armored Division, Army Evaluation Task Force (AETF) at
Fort Bliss, Texas, for this very purpose. It would be beneficial to the Army to study
its methods, successes and challenges as it provides support to TRADOC and the
FCS Program. This work could inform the DoD acquisition community with respect
to risk-reduction, human-centered design and TTP development. Lessons learned
and recommendations could prove vital to decision-makers as they face increasing

requirements for interoperability and other 21 century complexities.
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Appendix A. The Soldier as a System Initiative

“If we are really good, and we are, the soldier of 2025 will be as
effective as the tank of 1995” (Carey, 1999).

Just as Desert Storm ended, the 1991 Army Science Board Summer Study
identified a need for the Army to manage the Soldier-as-a-System (SaaS). Shortly
thereafter, the SIPE ATD verified this need. In 1993, following the SIPE ATD, the
Land Warrior program was formed. It focused on providing a soldier-system
approach to infantry-based forces. Its mission needs were approved by the
Department of the Army on 8 September 1993 and identified needed improvements
for individual dismounted soldiers in the capability categories of: command-and-
control, lethality, survivability, mobility, and sustainment (US Information Center,
2001). The follow-on March 1997 Land Warrior Early Operational Experiment
Report confirmed the fact that a systems approach to soldier requirements would
provide greater payoffs in lethality, survivability, mobility and situational awareness—
for both the individual and the unit (Jones, 2006). Developmental efforts continued
through the late 1990s, and in 2000, Land Warrior Version 0.6 was successfully
tested by soldiers at Fort Polk, Louisiana, at the Joint Contingency Forces Advanced
Warfighting Experiment (JCF AWE). As further enhancements were made to Land
Warrior, Army transformation efforts were in full swing. Platforms were receiving
significant attention; however, soldier modernization efforts were lacking structure.
At the time, over 300 separate requirements documents were driving the acquisition
process for Soldier equipment. In order to get his arms around soldier requirements,
in July 2003, General Kevin P. Byrnes (the Commanding General of TRADOC)
directed a series of briefings (Liberstat, 2004). These briefings resulted in the
consolidation of soldier requirements into six soldier capability documents (CDDs):
Core Soldier, Ground Soldier, Air Soldier, Mounted Soldier, Maneuver Support
Soldier and Maneuver Sustainment Soldier.

The new SaaS process was a paradigm shift from the old way of developing
requirements. The Core Soldier CDD captures the requirements for all soldiers all of
the time and establishes the foundation for Ground, Air, Mounted, Maneuver Support
and Maneuver Sustainment soldiers (Liberstat, 2004). Soldier programs are then
consolidated and aligned into each of the four CDDs, ensuring soldier requirements
are aligned and integrated.42 In addition to aligning required capabilities, a
proponent lead for each requirement is established, and soldier equipment is
consolidated. Lastly, cross-walks among the four CDDs reduce duplication of effort
and identify capability gaps not yet captured (see Figure 18 below).

42 Core soldier CDD was consolidated. It now encompasses both Maneuver support and Maneuver
sustainment CDD; that is why this number went from six to four.
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Figure 18. SaaS Requirements Development Strategy and Methodology
(Copeland, 2006)

A secondary benefit of the SaaS approach is the consolidation of all soldier
equipment-funding lines (Liberstat, 2004). Historically, soldier programs competed
as much with each other for funding as they did with other weapon systems (2004).
This resulted in under-funded soldier programs and equipment whose funding
became an easy target for other weapon systems or programs. By consolidating
program management and funding the entire system, much like the Future Combat
Systems and Stryker programs, the SaaS concept protects soldier programs during
the Planning, Programming, Budgeting and Execution (PPBE) process.

The SaaS concept will enhance individual soldier’s capabilities to protect and
defend themselves. In doing so, the collective efforts of this modernization program
will provide a more efficient and effective future force.

The Army’s senior leadership recognizes the soldier is the single most
important asset in the Army. It is soldiers, with their intelligence, flexibility, and
adaptability, who ultimately accomplish the Army’s missions and functions. The
soldier must operate both the simple and complex equipment and weapon systems
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the Army uses. As Army equipment and weapon systems become even more
sophisticated and complex, the soldier’s intelligence, training, flexibility, and
adaptability become increasingly important.

The intent of the SaaS concept is to provide all individual soldiers with
superior capabilities to accomplish assigned tasks and conduct missions against any
opponent, based on a holistic approach to modernization. This includes a full
DOTMLPF analyses approach to resolve issues and address soldiers’ needs (see
Figure 19 below).

SaaS Capability Development
Strategy
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Figure 19. SaaS Capability Development Strategy
(Jones, 2006)

System Description: In September 2005, the Joint Requirements Oversight
Council (JROC) validated the SaaS Initial Capabilities Document (ICD). This ICD
documents a systematic approach to optimize soldier effectiveness and
demonstrates the need to adjust soldier DOTMLPF solutions with fully integrated,
modular capabilities to improve the responsiveness, deployability, agility, versatility,
lethality, survivability, sustainability, and interoperability of the future force. The
intent of the SaaS program is to capture all those items of equipment that the soldier
wears, carries, or consumes to accomplish any mission from garrison to full-scale
war. The SaaS program addresses equipping the soldier as an integrated fighting
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system, just as any combat vehicle or aircraft. This provides soldiers with solutions
that meet their needs within the boundaries and norms of common human
performance. It also provides a fully integrated system-of-systems approach to
increase the capabilities of all soldiers to perform individual and collective tasks.

The program cornerstone is a Soldier Capabilities Framework consisting of
four Army Requirements Oversight Council (AROC)-validated Capability
Development Documents (CDDs) (Core, Ground, Air and Mounted) intended to
capture all Soldier capabilities (see Figure 20 below). These documents use a
DOTMLPF capability development assessment of lethality, survivability, mobility,
sustainability, and battle command and situational awareness in terms of
performance, power, weight, volume, cost, training, and criticality of need (the
metrics). They address the need to improve soldier-machine interface to enhance
the performance of present and future combat platforms; they also establish
integrated baseline capabilities from which to derive Soldier modernization efforts.

6/28/2006 1

Figure 20. Soldier as a System Descriptions
(Castillo, 2008)
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The following four Soldier requirements documents are AROC-validated and
working through Joint Staffing for JROC approval; estimated completion was
summer 2006: Capability Development Document for Core Soldier System, AROC
validated 7 November 2005; Capability Production Document for Air Soldier System,
AROC validated 15 December 2005; Capability Development Document for Ground
Soldier System, AROC Validated 24 January 2006 (now in final staffing with JROC);
Capability Development Document for Mounted Soldier System, AROC validated 8
March 2006.

Core Soldier System (CSS): The CSS provides the materiel required by all
soldiers to execute Warrior Tasks and Battle Drills and to perform basic soldier
functions. These items encompass those capabilities necessary for all soldiers to be
able to shoot, move and communicate. CSS serves as the basis for the Ground, Air
and Mounted Systems.

Ground Soldier System (GSS): GSS integrates multiple soldier systems and
components and leverages emerging technologies to provide overmatching
operational capabilities to all ground combatant soldiers, their attachments and small
units. These capabilities include increased Battle Command (BC), Situational
Awareness and Situational Understanding (SA/SU), Embedded Training (ET),
lethality, mobility, force protection, and sustainability. The scope is all dismounted
warfighters in FYs 2010-2020. The GSS begins with improvements over the LW
Increment Il capabilities and then builds upon the GSS capabilities to meet the
needs of all Soldiers who conduct close combat on the ground in the Future Force.

Air Soldier System (Air SS): Air SS is an integrated, modular, mission-
tailorable Aviation Life Support Equipment (ALSE) and protective ensemble for
aircrew soldiers. The Air SS is intended for aircrews of select manned aircraft in
maneuver, maneuver support and maneuver sustainment roles involved in missions
ranging from Major Combat Operations, Stability Operations, Homeland Security,
and Strategic Deterrence. These aircrew soldiers include: pilots, crew chiefs, flight
engineers, flight medics, door gunners, and flight surgeons. Air SS provides the
future requirements for soldiers who will man the FCS BCT aviation elements.

Mounted Soldier (MSS): MSS consists of lightweight, modular, mission
tailorable, integrated equipment and Command, Control, Communications and
Computers (C*) devices, worn, carried, or used by mounted soldiers when
conducting tactical operations from their assigned platforms/vehicles. Components
include: an improved Combat Vehicle Crewmember Helmet (CVCH) with Heads-up
Display and an Un-tethered Communications System. Other components include
the Mounted Soldier’s over-garment, gloves, footwear, and ballistic protection; CB
protective mask, CB protective over-garment, CB protective gloves and footwear;
individual equipment-carrying capability, ballistic/laser, sun, wind, and dust eye
protection, and individual weapon. The MSS contains the requirements for the FCS
2-man MGV common crew and other crews.

ACQUISITION RESEARCH PROGRAM
7 GRADUATE SCHOOL OF BUSINESS & PUBLIC POLICY - 165 -
NAVAL POSTGRADUATE SCHOOL

]



]

All SaaS documents are cross-walked with the FCS ORD in order to ensure
that mutually supporting capabilities between the SaaS and FCS capabilities are
identified and captured.

In future warfare, more than ever before, technology will increase man-
machine requirements for the soldier. The individual soldier will remain the Army’s
center of gravity. The successful identification and validation of SaaS requirements
are critical in the establishment of better DOTMLPF that will enable soldiers to do
their jobs more efficiently and effectively. This integration concept will enhance
soldier capabilities and provide for the efficient and effective use of soldier funding in
support of the Army’s vision of the future force (Castillo, 2008).
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Appendix B. Land Warrior Description, Mission
Needs Statement and Evolution

Provided by Pat Berger, Deputy TCM Soldier

General Description of Operational Capability.

1.1 Mission Need. A need exists to integrate multiple soldier components
and rapidly leverage emerging technology to enable increased small unit lethality,
command and control, mobility, survivability, and sustainment. The evolution of the
soldier as a system concept originated from the Mission Needs Statement for The
Enhanced Integrated Soldier System — Dismounted (TEISS-D), approved 8
September 1993. The soldier as a system concept that provides an integrated
system'’s approach to increasing soldier and small unit capability is the Land Warrior
(LW) Program.

1.2 Overall Mission Area. The core mission of task organized infantry
soldiers equipped with the LW System regardless of employment (light force, Interim
Brigade Combat Team (IBCT), Airborne, etc) is to close with the enemy by means of
fires and maneuver to destroy or capture him, or repel his assault by fire, close
combat, and counterattack. The enhanced capability of the LW System will better
enable mission performance of the following Army Universal Task List Tactical
Actions, Missions and Operations. LW-equipped soldiers will support Army Tactical
Mission (ATM) 1.0-Conduct Offensive Actions, Army Tactical Mission 2.0-Conduct
Defensive Missions, Army Tactical Mission 3.0-Conduct Stability Actions, and more
specifically, Army Tactical Mission 5.0-Conduct Tactical Mission Tasks. Although no
requirements are specifically derived from Army Tactical Mission 4.0-Conduct
Support Operations, the enhanced command and control (C2) capability would
enable small unit efficiency and local situational awareness.

1.3 Capstone Requirements Document (CRD). Not applicable.

1.4 Proposed System Description.

1.4.1 The LW System will be issued for the purpose of enhancing
Infantry team combat power, rather than only individual Infantryman. The system
develops and integrates of an assortment of systems, components and technologies
into a cohesive and combat effective system. In the context of overall soldier load
management, the LW System integrates weapon subsystem components into the
soldier system, providing visual and acoustic access to computer and sensor
information, integrating soldier and weapons based night vision capability, providing
accurate position location, establishing voice and data transmit/receive capability for
critical information exchange requirements, determining soldier location data for
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navigation, enhancing individual soldier nuclear, biological, chemical (NBC) and
ballistic protection, and integrating upgraded soldier load carrying equipment. The
result of successful development and integration of these capabilities will be small
units able to better pre-arrange the conditions of the fight prior to contact and strike
with decisive maneuver once contact is decided upon. With increased C2 capability
of LW, small units will be more efficient and better able to apply METT-C to better
reduce soldier’'s load. LW-equipped soldiers in squads and teams will primarily
utilize the system design to close with and destroy the enemy, whether fighting
dismounted enabled by mounted, mounted enabled by dismounted, or dismounted.
LW equipped leaders will rely more heavily on the command and control capability
and functions that establish a common operating picture. As the echelon of leaders
increases, weapons function reliance will decrease while command and control
requirements increase.

1.4.2 Requirements are blocked into three sections. Block |
(“Threshold” system) establishes basic fighting and command and control capability
for the light infantry company and below. Block Il expands system capability to
interoperate with the mounted interim force. Block Il (full capability system)
provides an evolutionary link to the Objective Force Warrior.

1.5 Supporting Analysis

1.6 Description of Missions: The LW equipped unit will be employed as part
of a task organized, combined arms team. The LW System will provide the means
to enhance organizational combat power across the spectrum of tactical actions,
missions, and operations. Infantry unit design enables the force to achieve
dominance across the full scale of contingencies from Stability and Support
Operation (SASO), Small Scale Contingency (SSC) to a Major Theater of War
(MTW). Tasks associated with these mission areas require a system that enables
success in close combat. Two critical conditions invariably influence success in
close combat. The first is the dismounted force’s ability to pre-arrange the
conditions of the fight to friendly advantage. The second is the ability to strike the
enemy with decisive maneuver while limiting the enemy’s ability to effectively
engage friendly forces.

1.6.1 Pre-arranging the Condition of the Fight.

1.6.1.1. Friendly forces must be able to develop the situation out of
contact prior to making physical or visual contact with the enemy. To do so, every
tactical formation down to the individual level must have access to real time
information on the terrain, obstacle, and the composition and disposition and
intentions of relevant enemy and friendly units. The threshold LW system will enable
squad, platoon and company synergist effect through an enhanced ability to acquire
and distribute knowledge. Enemy disposition will be derived via soldier reporting
and leader synchronization. LW equipped leaders will be provided the means to
establish and maintain a common operating picture that will assist in rapid
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adjustments to the tactical plan, more robust combat power synchronization, and an
overall higher unit operational tempo.

1.6.1.2. While out of contact, LW equipped forces continue to have
access to timely information. This is enabled through efficiently receiving and
disseminating critical information at the appropriate level of command. LW equipped
units will maintain freedom of action and rapid tempo by receiving situational
awareness and displaying this information in such a manner that allows leaders to
rapidly make adjustments to the maneuver plan. Sensor equipment (day, thermal
sights, lasers, etc.) integrated onto the soldier’s primary weapon provide the small
unit the inherent ability to generate and immediately distribute situational
understanding information in order to provide the force enhanced situational
understanding. A modular soldier load capability, integrated soldier load
management, and ergonomically correct placement of LW components on the
soldier's body combine to reduce fatigue and directly preserve combat power for the
dismounted close fight. The threshold system, supported by a LW equipped
Battalion Staff, more accurately assesses enemy disposition and is better enabled to
support the commander’s intent in the close fight by maneuvering to a position of
advantage out of contact.

1.6.2. Strike the Enemy with Decisive Maneuver.

1.6.2.1. The Infantry battalion applies its combat power to
produce overmatching effects at the decisive time and place to defeat the enemy
and accomplish its mission. Subordinate units are employed as the primary
elements of the battalion’s combat power against specific decisive points, key
forces, and capabilities within the battalion. Within the scope of battalion operations,
companies, platoons, and squads must maximize their ability to choose decisive
engagement from positions of advantage, employing and synchronizing fire and
maneuver that culminates in tactical assault to finish the engagement followed by a
rapid transition to exploitation and pursuit. LW units will be expected to execute the
traditional forms of maneuver of penetration, frontal attack, envelopment, turning
movement, and infiltration. A LW equipped small unit will be better enabled to rely
on forms of maneuver requiring greater precision while avoiding engagements such
as the frontal attack that are characterized by minimal maneuver precision and
marginal situational understanding of enemy disposition and intent.

1.6.2.2. As a component of a higher command achieving
superior knowledge, the LW unit chooses the time and location of decisive
engagement. These attacks are originated by continuing maneuver from
established positions of advantage. Once forces are decisively engaged, the
primary purpose of any infantry based force is to close with and destroy the enemy.
The threshold system will enable teams and their leaders to leverage information to
rapidly seize and retain the initiative as a distinguishing characteristic. Leaders will
make better decisions more quickly than their enemies. The intent of Objective
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Force (block 1) equipped soldiers is to maximize the small unit’s ability to see first,
have far better situational awareness, understand first so that they may act first from
a position of advantage, and finish decisively as part of combined arms team.
Exploiting situational understanding, leaders will better synchronize maneuver and
provide accurate supporting fires. The LW capability will minimize the difference in
day and night operational tempo by providing soldier and unit maneuver control
unprecedented in typical limited visibility tactical assaults. The LW equipped soldier
will be more survivable in the close fight through the ability to fire his weapon from a
reduced exposure position. The soldier’s sight picture is transmitted to remote
display, thereby reducing head and shoulder exposure during the direct fire
engagement. The LW soldier will also integrate survivability improvements such as
improved body armor and chemical protective over-garments.

1.7 Operational and Organizational (O&Q) Description. The LW System will
enable Infantry small units, under the control of maneuver companies and battalions,
to dominate conventional and asymmetrical threats, in close combat through
improved lethality, survivability, mobility, and sustainment. The LW System will also
provide small units, individual combatants, and leaders improved tactical (situational)
awareness, understanding, and command and control. LW enables small units and
leaders within digitized or non-digitized forces to conduct distributed operations as
they close with and destroy enemy forces. Small units become an integrated system
of systems (weapons, sensors and communications). LW equipped units begin an
evolutionary process that will mature towards full capability equipped small units
capable of providing sensor to shooter linkages, electronic exchange of terrain data
(i.e., building diagrams, city maps, key utilities, restricted, compartmented terrain,
etc.) as well as integration with Intelligence, Surveillance and Reconnaissance (ISR)
assets. Units equipped with LW will have the capabilities to share communications
vertically and horizontally, monitor the movements of small unit combatants,
accurately control organic and supporting fires, and fight dispersed. As a result of
greatly improved tactical awareness, the LW equipped small unit will be able to know
where each unit/combatant is, and will have greater knowledge of the enemy
situation. LW equipped leaders will leverage system capability to enhance troop
leading procedures, solve tactical dilemmas, and direct effective combat action. As
small unit network security issues are resolved, these units and combatants will
receive information from other sensor subsystems and external sources in support of
the close fight. Infantry Airborne, Air Assault, IBCT, Light, Mechanized, and Ranger
maneuver battalion small units (platoons, squads, and fire teams), and those
soldiers in direct support of LW equipped units (i.e., Combat Engineers, Forward
Observers, Fire Support Teams, and Combat Medics) will be equipped with LW.

The U.S. Marine Corps (USMC), Cavalry Scouts, and Special Operations Forces
(SOF) may also employ LW. The LW equipped Infantry force will be employed
across the full spectrum of military operations. LW is first and foremost a close
combat fighting system; it will provide organizational enhancements to all types of
Infantry units in lethality, survivability, tactical awareness, mobility, sustainability, and
training. As the distribution of LW expands into platoon, company, and key battalion
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staff, LW weapons integration is of less importance than the ability to effectively
command and control subordinate formations. The threshold system will enable
leaders to conduct troop leading procedures as well as visualize, describe, and
direct subordinate elements. Infantry maneuver battalion and company organizations
perform command and staff functions and are structured in accordance with each
type of Infantry organization. Companies are composed of platoons and support
elements. Both battalions and companies may be supplemented by attachments or
task organized into task forces.

1.7.1 Force Benefit. The LW System provides units of action critically
needed capabilities in legacy and initial/interim forces to accomplish assigned
combat tasks. LW, beginning at the small unit level, provides:

1.7.1.1 A common operational picture of the close fight;
enhanced leader control in the close fight between maneuver and support elements,
and between dismounted and mounted elements; accurate and timely sharing of
voice, data, and graphical information, and mutual tracking of individual locations,
enabling tactical understanding at all levels, which in turn, enables full
synchronization of maneuver and fires, intra-small unit cooperative engagements,
fire distribution and fire control.

1.7.1.2 Increased survivability of units through enhanced
situational understanding, individual (body armor) and collective force protection
(unit dispersion in the close fight, protected or reduced fire engagement, individual
locations and tracking), and reduced incidences of fratricide.

1.7.1.3 The ability to generate and maintain reliable combat
power through engineering design of a robust electronics system. System built in
diagnostics and fault isolation reduces the need to evacuate total systems but
focuses on fault identification at the small unit level enhanced by rapid reporting of
repair needs; providing the means to detect and repair problems at the lowest level,
increasing the availability to the end-user.

1.7.1.4 Increased small unit lethality through controlled, efficient
maneuver combined with a greater ability to mass combat power (direct and indirect)
at the proper point and time.

1.7.1.5 Increased movement efficiency through accurate
visualization of the battlespace at all levels, integrated navigation, load reduction,
and thermal and image intensification sensors, which enables units to move farther,
faster, and fight longer.

1.7.1.6 Increased leadership and command enhancements at
the small tactical level, by providing leaders the means to fully understand the
situation and to better control the maneuver of his unit and deliver all forms of
effects.
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1.7.2 Employment. The Dismounted soldiers fighting within a task
organized infantry company will employ the threshold LW System. Battalion
command elements and primary staff will employ LW to the extent that these
soldiers will be dismounted and separated from their main command post or other
assets that can host and transport other digital command and control capability
(“light digital tactical operations center (TOC)”). The threshold capability is targeted
to provide operational effectiveness improvement to the dismounted squad, platoon,
and company. LW equipped Infantry maneuver companies and small units will
conduct offensive, defensive, and stability and support missions across the full
spectrum of military operations. As system capability matures, LW will be employed
within the interim force. By providing interoperability with the interim force this
fielding, enables dismounted enabled by mounted or mounted enabled by
dismounted.

1.7.2.1 Offensive operations seek to seize, retain, and exploit
the initiative to defeat the enemy decisively. Battles may be linear or nonlinear and
conducted in contiguous or noncontiguous areas of operations. Infantry forces
(companies, platoons and below) will utilize the LW objective system capability
within the LW to evolve small unit tactics from deliberate operations designed to find
the enemy; react to contact and seize objectives to an operational environment of
developing the situation largely out of contact; maneuver to positions of advantage
out of contact while retaining freedom of maneuver; and conclude by conducting
decisive combat at the time and place of friendly force choosing.

1.7.2.1.1 LW equipped units are more capable of developing the
situation out of contact through access to timely information to build situational
awareness. A common operational picture provides the information required in a
tactical unit to ensure soldiers in the force know where they are, know where their
unit members are, and as information is acquired or disseminated from a higher
command, where the enemy is located. The primary requirements that will drive
enhanced capability are a networked small unit information infrastructure that
generates and routes critical information to soldiers and leaders combined with a
near real time visual friendly and enemy common operating picture that provides key
leaders the means to determine required adjustments to the tactical plan. LW key
leaders located at the battalion staff will review and update the enemy common
operating picture. LW leaders will also update a friendly common picture scaled to
their area of operations. The LW equipped soldier observes his sector and provides
activity reports. Subsequent blocks of the LW program evolve system capability
towards full ABCS interoperability across the IBCT force structure and further set a
process to evolve toward the Objective Force Warrior. Some critical characteristics
of this capability will be automatic blue tracking, dissemination of relevant enemy
force analysis products in near or real time and reporting, updates from other forces
and assets within the organization.
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1.7.2.1.2 LW equipped forces are better enabled to maneuver to
positions of advantage out of contact while retaining freedom of maneuver through
the enhanced capability of soldiers and leaders having near real time access to a
tailored friendly and enemy common operating picture. Enemy locations either
become known prior to contact or once contact is made. Leaders can choose
alternative schemes of maneuver that do not rely on significant forces to fix an
enemy prior to unit movement to destroy the enemy. Given a broader tactical
perspective that generates situational understanding, leaders will have the option of
retaining freedom of maneuver and protecting the force to attack more dangerous
targets first rather than simply react to contact en-route to an ultimate objective.
Maneuver units will be able to more effectively identify assailable flanks and
positions of advantage through knowledge of the enemy’s dispositions and posture.
Commanders will have greater insight into and control over the most effective time to
conduct maneuver. Better knowledge further permits commanders to choose the
best routes to the objective area with respect to stealth, speed, and momentum.
Through the confidence built by knowing the locations of friendly force in day or
night, small unit agility is enhanced. More complex movements can be
accomplished to gain positions of advantage with the distinct force protection
improvement of being able to rapidly synchronize shifts in the maneuver plan with
adjustments to supporting fires.

1.7.2.1.3 Decisive operations are ultimately based on tactical
success in close combat. LW-equipped units must be effective in closing with and
destroying the enemy and seizing and controlling key terrain. The key aspect of
close combat tactical actions will be the ability for LW equipped units of action to
integrate firepower, maneuver, and assault to win the close combat fight wherever
the enemy is found. During contact, LW-equipped small units will maneuver to
positions of advantage, initiate decisive contact at the chosen time and place while
integrating fire and maneuver. Through the integrated capability provided to LW
soldiers in the close fight, small units will be able to employ speed, stealth, and
deception to avoid detection, protect movement, retain freedom of action, engage
enemy forces while en route, and build momentum. The LW-equipped unit adapts
on the move, adjusting routes and objectives based on changes to the situation,
fighting the enemy, not the plan. The LW tactical assault is characterized by highly
precise and synchronized fire and maneuver. Support by fire elements have exact
personnel location and can place effective suppressive fire on distinct locations.
Indirect fire assets are more precisely synchronized due to a clear visualization of all
soldiers in the assault and knowledge of the enemy disposition and intent. The net
effect is that LW-equipped soldiers firing the most casualty producing weapons
should use much less ammunition to achieve greater effect. LW-equipped soldiers
also have the option to seek greater cover and place effective small arms fire on
targets through use of an indirect weapons viewing and aiming capability. The LW-
equipped unit seeks to engage the enemy one time, denying him the opportunity to
retreat and reconstitute. This goal requires both close assault and finishing actions
that continue contact with retreating forces to destroy them in detail.
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1.7.2.2 The purpose of defensive operations is to defeat enemy
attacks with the desired end state to buy time, economize forces, and develop
conditions favorable for resuming offensive operations. Defending forces await the
attackers blow and defeat the attack by successfully deflecting it. All phases of
defensive operations are enhanced through tactical awareness, providing a common
tactical picture throughout the entire defense. LW enables focusing and
concentration of fires, fire control and distribution, proper commitment of reserves or
execution of the counterattack, and execution of alternate and primary battle plans.
Capability is enhanced in defensive preparation through collaborative planning within
the unit and coordinated execution of available direct, indirect, and intelligence,
surveillance, and reconnaissance elements enhances small unit lethality within
depth of the battlespace. LW capabilities provide a combat multiplier in the conduct
of a defense, enabling early detection of the enemy force and rapid reporting and
dissemination of information. As the threat advances, it is attacked with precision
from protected positions, through maneuver and indirect fire support, in support of
the close fight. The result is the disruption of the attacker’'s tempo and
synchronization with actions designed to prevent them from massing combat power.
Tactical awareness and understanding, coupled with combat identification
capabilities, enhances the LW equipped force ability to mass effects of
overwhelming combat power within a wide variety of battlefield conditions. A
characteristic of defensive operations is that commanders accept risk in some areas
to mass effects elsewhere. The common operating picture containing both friendly
and enemy situational awareness capability enables commanders to mitigate risk
given the ability to better discern enemy disposition and intent. Ultimately LW
enables concentration of forces with enhanced C2 for fire control and distribution,
commitment of reserves, timely occupation of battle positions and counter attacks.

1.7.2.3 Stability and Support Operations (SASO). In
accordance with U.S. national military strategy and as evidenced by current and
recent military operations, the Army will continue to be involved in SASO. Stability
operations promote and protect U.S. national interests by influencing the threat,
political, and information dimensions of the operational environment. Support
operations are usually non-linear and non-contiguous. Commanders designate the
decisive, shaping, and sustaining operations necessary for mission success. In
support operations the enemy is often diseased, hungry or the consequences of
disaster. Although the LW System was designed primarily as a combat system to
provide Infantry maneuver battalion, companies, small units, and individual
combatants an overmatch capability against enemy forces, it also provides flexibility
for employment across the full spectrum of military operations.

1.7.3 Organizational Description. There are six types of Infantry
platoon organizations. Each is organized similarly, but have some differences. All
have a platoon headquarters with a platoon leader, platoon sergeant, radiotelephone
operator (RTO), an attached forward observer and a combat medic. All have three
rifle squads, and all have machine gun and/or anti-armor sections separate from the
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rifle squads and under platoon leader control. Differences among the platoons
concern the numbers and locations of machine guns within the platoon, and the fact
that the airborne and air assault platoons have a platoon level anti-armor section in
the weapons squad. The mechanized and IBCT platoon’s three rifle squads are
transported in their respective vehicle assets and will fight either dismounted or
remain mounted. The light infantry organization is also characterized by two critical
deficiencies; soldier mobility and logistics re-supply. These will be discussed and
the LW in paragraphs 1.7.3.3 and 1.7.3.4 below.

1.7.3.1 All rifle squads are identical. All are authorized nine
individual combatants: a squad leader and two identical fire teams consisting of a
team leader, an automatic rifleman, a grenadier, and a rifleman. Squad equipment
may vary in accordance with the mission and parent organization requirements.

1.7.3.2 The fire team is the Infantry’s (and the Army’s) basic
element of fire and movement, with one fire team providing a base of fire while the
other team moves to a more advantageous position to accomplish assigned tasks.

1.7.3.3 Soldier loads traditionally are in excess of established
human factors guidelines. Components of a soldier’s carried load include those
items needed to sustain the soldier while out of enemy contact (sustainment load)
and a combat load. The combat load is comprised on two subordinate loads. The
combat load “crosses the line of departure” with the soldier. When contact in not
likely, soldiers will march with this load. When contact is expected or planned via
deliberate action, units will remove items required for immediate sustainment
(approach march load) and conduct combat operations with items needed for the
close fight (fighting load). Without considering soldier basic clothing, helmet and
other basic survivability items, a platoon’s total ammo and enhanced survivability
capability generates a platoon weight of approximately 2,578 pounds (39 soldiers).
This segment of weight alone can equal 66 pounds per soldier. Personal gear (such
as pack, clothing, helmet, load carrying equipment, mission specific equipment) will
continue to exacerbate the problem. The LW program design requirement begins to
address this issue by establishing requirements control for the soldiers combat load.
Addressed later in this document, the soldier's combat load is based on human
factors designs and is critical to preserving soldier combat power. Addressing the
other aspects of the platoon load required to conduct effective missions entails long
term requirements design and a comprehensive review / modification of light force
0&O'’s.

1.7.3.4 Light force sustainment is also a significant challenge to
generating and sustaining combat power. Light forces have no vehicles at the
company and below although the battalion support unit provides typically one cargo
vehicle. A typical light force re-supply event occurs with two logistics packages;
once in the morning and once in the evening. This process keeps units supported
with basic classes of supply under normal operations with the exception of barrier
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materials. While the LW system is expected to eliminate the need for certain battery
types, the LW power source is expected to increase unit logistics throughput
requirements. To better accommodate unit limitations in re-supply continued
analysis based on actual developmental and operational tests is required. Unit
logistical impact assessment will potentially generate force structure changes to
support the dismounted infantry force more effectively.

1.7.4 Other Systems to Interact with. The threshold LW equipped
soldier will initially interact within special operations and conventional forces of the
combined arms team but will only share digital information with other similarly
equipped soldiers. As network security issues are resolved, future blocks of the LW
Program will provide extensive interoperability to include sharing information with the
Force XXI Battle Command Brigade and Below (FBCB2) system and other ABCS
devices as required. Interoperability with current and future live, constructive and
virtual simulations and simulators is to be defined and implemented at appropriate
program phases, and documented in the program Simulation Support Plan (SSP).
The LW equipped soldier, when a component of legacy or interim forces, will utilize
the carrier vehicle for power sustainment and situational awareness linkages. LW
communications (i.e., Wireless Local Area Network (WLAN)) and advanced combat
net radios (CNR) work in conjunction with legacy communications (e.g., Single
Channel Ground and Airborne Radio System (SINCGARS)) at the battalion and
below level. As security issues on mixed networks are resolved, interoperability
requirements will be implemented and blocked to enable interface with existing and
proposed command, control, computers, communications, intelligence, surveillance,
and reconnaissance (C4ISR) systems in primarily Army, joint and multinational
activities (e.g., “FBCB2 like,” Tactical Internet, Army Battle Command Systems
(ABCS), etc). Interfaces will be echelon and situation dependent. Tactical
information to include intelligence, surveillance, and reconnaissance capabilities
enable decentralized execution of operations, collaborative planning,
synchronization, force protection, current mission execution, continued situation
development, and mission planning for subsequent combat tasks among
subordinate units and systems, peers, combat support, combat service support, and
higher units.

1.7.5 Support Needed.

1.7.5.1 LW units will be supported logistically by both military
and contract personnel using the most cost and operationally effective means
available during peacetime with acceptable risk when in transition to wartime.

1.7.5.2 The LW System will be fielded to units and maintained
under a field and sustainment support structure. Field level maintenance—includes
tasks such as preventive maintenance checks and services (PMCS) by the operator
in accordance with appropriate —10 series technical manuals, the conduct of built-in-
test (BIT) checks, fault identification and the replacement of inoperative components
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and designated line replaceable units (LRUs). LW equipped units must have limited
stocks of operational spares. Component repair will be performed by a sustainment
maintenance activity. Sustainment maintenance activities will repair and return LRU
and subassembly repairable unit/shop replaceable unit (SRU) components back to
the supply system.

1.7.6. Command, Control, Communications, Computers,
Reconnaissance, Surveillance, and Intelligence (C4ISR). The situational awareness
and communications systems of the LW System/equipped unit must be capable of
interfacing with existing and proposed C4ISR systems in primarily Army, joint and
multinational activities (e.g., “FBCB2-like,” Tactical Internet, ABCS, etc). As security
issues with mixed networks are resolved, LW equipped Infantry maneuver battalions
will have the ability to network (send and receive information, obtain information from
databases) and interact with, and among, subordinate units and systems, peers,
combat support, combat service support, and higher units. Specific interfaces will be
echelon and situation dependent. The ability to network and collaboratively
generate combat power creates an operational structure that is redundant and
allows the combat battalion to maintain momentum of operations even if connectivity
is temporarily lost during contact.

1.7.7 Inter-Service or Allied Cooperation. The Infantry Center and the
Project Manager — Soldier Systems are aware of, and are monitoring, the
development of “LW-like” capabilities of other services, allies, and nations. The
potential exists for sharing, leveraging, or interfacing with these programs to support
LW Program goals. The U.S. Army Special Operations Command's SOF Personal
Equipment Advanced Requirements (SPEAR) program is an effort to rapidly field
successive lightweight and advanced SOF unique components of clothing and
individual equipment while integrating them into a tailorable system. The USMC is
conducting a series of experiments to identify potential Marine Corps requirements
that could be met by the LW Program. The USMC is preparing a capstone
requirements document for an integrated Infantry combat system, which will lay the
framework for a formal leveraging of efforts between the U.S. Army and the USMC
for the modernization of the infantryman. Interoperability with NATO allies is
desired. There are a number of allied and other countries that are exploring an
integrated soldier system. Their efforts generally fall into two categories: 1) fielding
a system that integrates everything worn, carried, or consumed for individual use on
the battlefield; and 2) adaptation of current technology for military uses.

1.8 Time-phased Requirements in Support of Evolutionary Acquisition.
LW requirements definition will implement evolutionary acquisition to first field a core
capability with an open structure that provides for future increments in capability
upgrades. Land Warrior is dependent on communications, position location devices,
sensors, range finding and direction determining capabilities and interface with
organic weapons at the Infantry platoon and company level. The first LW
requirements definition is designed to build and field the minimum acceptable
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system necessary to satisfy initial warfighting needs based on threat and mission
requirements. Subsequent blocks upgrade previous versions as well as introduce
new capability oriented again on threat, mission requirements and unit type. The
LW requirements structure is specified in three blocks that conform to the Army
Transformation plan.

1.8.1 Block I requirements are the minimum essential capabilities
needed to prosecute the close fight and are primarily focused for light and special
purpose units. These requirements will enable the Land Warrior equipped unit to
enter contact at a time and place of choosing, continue to overwhelm the enemy with
fire and maneuver, and finish the enemy with tactical assault. Key to these
capabilities are the ability to provide LW leaders and units changes in orders
(Fragmentary Orders), standard map products, essential graphics for the fight,
friendly and enemy target locations, exchange of spot and situation reports, position
and orientation as well as the capability to engage the enemy at maximum effective
range of the small arms direct fire weapon system. Achieving this block depends
upon the team radio communication as well as a longer range capability for leaders,
position location devices, network management, approved data structures, laser
range finder, heading reference capability, and proper interface with organic small
arms weapons in the Infantry platoon and company.

1.8.2 Block Il requirements are the minimum essential needed to
provide capabilities to enable the Land Warrior soldier to execute the dismounted
fight as a member of the Interim Force Vehicle enabled by platform capabilities.
These requirements will enable Land Warrior equipped soldiers while moving
mounted to effectively gain situational awareness while moving mounted from
Brigade organic assets and give key leaders the ability to effectively communicate
and update the tactical plan. Furthermore these capabilities will permit combat
operations either mounted enabled by dismounted, dismounted enabled by mounted
or dismounted. By utilizing the vehicle system as well as materiel decreases in
soldier load, soldiers will achieve faster march rates and reduce energy expenditure.
Improved power sources, combined with the ability to recharge from the Interim
Force Vehicle will help reduce the soldier load, decrease the logistics footprint by not
requiring as many batteries for re-supply, and reduced unit operations and support
costs. Achieving this block depends upon ABCS interoperability, reduced soldier
load, and a recharging capability for the interim force vehicle with a Land Warrior
interface.

1.8.3 The requirements in Block Il will evolve into the Objective Force
Warrior (OFW) that is the desired full capability system. The Block Ill requirements
will be defined after the Analysis of Alternatives and initial testing of the Block |
system; the RFP for and LTI has recently been released. The Objective Force O&0O
Concept and Operational Architecture will also contribute to the development of the
Block Il requirements. Specific Block 11l requirements are premature but will be
provided in accordance with TRADOC requirements development timelines.
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Ultimately, Block Il must provide the small units of combat soldiers to operate as a
fully integrated team, and as part of a larger team whether fighting mounted enabled
by dismounted, dismounted enable by mounted, or dismounted (Berger, 2008, 15

July).

Land Warrior Mission Needs Statement

Mission Need Statement Summary

As identified in the Mission Need Statement approved by the Department of
the Army on 8 Sep 93, improvement is needed in the five specific capability
categories of lethality, command and control, mobility, survivability, and sustainment.
The soldier has a requirement to see better in order to locate and kill the enemy
under all visibility conditions, increasing his lethality. The C3l enhancements must
allow the soldier to: send and receive secure voice communications; create, send,
receive, and store information; display and transmit still frame video and thermal
visual images, to include digital maps and graphics; and transmit and receive
position location information and calls for fire. The system must facilitate far target
location, target hand-off and fire distribution. Improvements in lethality, C3I, mobility
and sustainment will implicitly enhance soldier survivability. Land Warrior should
provide the maximum protection that technology can afford (within the defined
soldier load limits) from small arms direct fire, directed energy weapons, effects of
nuclear, biological, and chemical (NBC), and fragments resulting from indirect fire. It
must be compatible with mobility requirements for all types of dismounted soldiers.
Vision enhancements are required which will substantially increase the soldiers
mobility capability and target acquisition during adverse environmental conditions
such as darkness, rain, fog, snow or intended/unintended battlefield smoke.
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Figure 21. Soldier in the Network-Evolution
(Witherel, 2008)
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Appendix C. Net-centric Warfare

The Network-centric Warfare Strategy

As the world enters a new millennium, our military simultaneously
enters a new era in warfare—an era in which warfare is affected by a
changing strategic environment and rapid technological change. The
United States and our multinational partners are experiencing a
transition from the Industrial Age to the Information Age.
Simultaneously, we are fully engaged in a global war on terrorism set
in a new period of globalization. These changes, as well as
experiences gained during recent and ongoing military operations,
have resulted in the current drive to transform the force with network-
centric warfare (NCW) as the centerpiece of this effort. (Cebrowski,
2005, p. 3)

Formally conceived in the mid-1990s, and proven during the Global War on
Terror, NCW has served as a guiding principle for the development of soldier
systems like Land Warrior. LW has evolved to complement and enable NCW at the
small-combat-unit, tactical and operational levels of war. In hindsight, its beginnings
were laced with forward-thinking, strategic goals that have become reality. As the
DoD moves towards increased reliance on network-centric operations, it is important
for us to consider the long journey that was made to equip the first unit of infantry
soldiers with these capabilities. Perhaps through reflection, decision-makers can
avoid the lengthy, bumpy road that LW and similar soldier systems have traveled.

NCW is an emerging theory of war and constitutes the military’s response to
the Information Age. NCW broadly describes the combination of strategies, tactics,
techniques, procedures, and organizations that a fully or even a partially networked
force can employ to create a decisive warfighting advantage (Cebrowski, 2005).
NCW is an information superiority-enabled concept of operations that describes the
way US forces organize and fight in the Information Age (2005). NCW generates
increased combat power by networking sensors, decision-makers and shooters to
achieve shared situational awareness, increased command-and-control, high
operations tempo, greater networked lethality, increased survivability and a degree
of self-synchronization (Cebrowski, 2003). NCW translates information superiority
into combat power by effectively linking friendly forces within the battlespace,
providing improved shared awareness of the situation, and enabling more rapid,
effective decision-making. NCW has had a profound impact on the planning and
conduct of war by allowing US forces to get inside an adversary’s decision cycle—
changing the rules of warfare and dictating the pace of military operations (2003).
NCW provides an edge at all three levels of military operations—strategic,
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operational and tactical. At the strategic level, NCW selects a competitive space
and determines the scope, pace and intensity of the competition. At the operational
level, it determines the key competitive attributes and applies and masters them. At
the tactical level, its synergistic effects are executed within the battlespace. One of
the first descriptions of NCW was published in a 1998 US Naval Institute
Proceedings Article. The authors compared the transformational impact of the levee
en masse during the Napoleonic period with the potential impacts of NCW.

NCW and all of its associated revolutions in military affairs grow out of and
draw their power from the fundamental changes in American society. These
changes have been dominated by the co-evolution of economics, information
technology, and business processes and organizations, and they are linked by three
themes:

] The shift in focus from the platform to the network;

" The shift from viewing actors as independent to viewing them as part of
a continuously adapting ecosystem; and

" The importance of making strategic choices to adapt or even survive in
such changing ecosystems (Cebrowski, 2005, p. 5).

Cebrowski explains that these ideas have not just changed the nature of
American business today—they have changed and will continue to change the way
military operations are conducted (2005).

Force transformation is frequently emphasized by national leadership as the
heart of the US defense strategy, and NCW has a central role in it. Transformation
supports the four major defense policy goals: assuring allies and friends; dissuading
future military competition; deterring threats and coercion against US interests; and,
if deterrence fails, decisively defeating any adversary (Cebrowski, 2005). Overall,
the DoD’s transformation addresses three major areas: how we do business within
the DoD, how we work with our interagency and multinational partners, and how we
fight (2005). NCW is transforming how we fight and, thus, remains at the very center
of force transformation. Force transformation includes new technologies, but also
depends on the development of new operational concepts, organizational structures
and relationships (2005). The ongoing shift from platform-centric to network-centric
thinking and NCW is vital to force transformation and to the conduct of joint warfare
in the Information age.

It is important to describe NCW with respect to force transformation, as Land
Warrior and other soldier systems are designed to harness its tenets and principles
in an effort to maintain a competitive advantage over potential adversaries—now
and in the future. Land Warrior resides within the four basic tenets of NCW and
enables its governing principles.

Forces that are networked outfight forces that are not, everything else being
equal. Evidence of the power of NCW, collected from a wide range of US military
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activities (combat operations, training events, exercises, demonstrations)
strengthens the four NCW tenets:

. A robustly networked force improves information sharing.

" Information sharing enhances the quality of information and shared
situational awareness.

" Shared situational awareness enables collaboration and self-
synchronization, and enhances sustainability and speed of command.

" These, in turn, dramatically increase mission effectiveness.

While it is not suggested that the governing principles for a network-centric
force have supplanted or are going to replace the time-tested principles of war—
mass, objective, offensive, security, economy of force, maneuver, unity of command,
surprise, simplicity—they provide added direction for the execution of military
operations in the Information Age.

" Fight first for information superiority

" Access to information: shared awareness

" Speed of command and decision-making

" Self-synchronization

" Dispersed forces: non-contiguous operations

. De-massification

. Deep sensor reach

" Alter initial conditions at higher rates of change

" Compressed operations and levels of war (Cebrowski, 2003, p. 8).

The source of the NCW warfighting advantage is the improved capabilities
that networked forces experience over those that are not. Capabilities such as
sharing, accessing and exchanging information improve operations in the
information domain and provide warfighters with a significant advantage over forces
that are not networked or are less networked. The implementation of NCW is
providing an advantage for US forces (2003). Digitization and networking can be
combined and employed to develop a common operational picture that reduces the
ambiguity and confusion of combat to clearly identify the positions of friendly forces
and the known positions of the enemy (2003). This common operational picture has
proven to increase the warfighters’ awareness and their understanding of tactical
and operational situations. The ability to develop a higher level of situational
awareness in less time than an adversary, combined with an ability to act on it, is a
source of significant warfighting advantage for the ground combat soldier (2003).
The Director, Force Transformation, Office of the Secretary of Defense, states:

In the conduct of information age warfare by networked forces, the
relative information advantage of U.S. forces, as compared to our
opponents, will be key to deterring threats and coercion against U.S.
interests, or if deterrence fails, to decisively defeating the enemy.
(Cebrowski, 2003, p. 4)
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Appendix D. The Joint Capabilities Integration and
Development System (JCIDS)

The Joint Capabilities Integration and Development System (JCIDS), normally
a methodical and sequential process, provides the framework under which all joint,
top-driven acquisition programs are structured.

JCIDS is the most current procedure used by the DoD to meet warfighter
needs and forms the foundation for future defense acquisition programs. The JCIDS
process replaced the Requirements Generation System (RGS). The JCIDS process
streamlined the acquisition process and deleted numerous redundancies in a
Service-specific, “stove-piped” process. The intent of JCIDS is to provide a guide for
requirements generation and identification of needs that are joint in nature. The
process is highly dependent on warfighter feedback during the early stages of
development of a program. The JCIDS is a fail-safe method of ensuring that
warfighters’ needs and concerns are being addressed (Jones & McCaffery, 2008).

Three key processes within the DoD must work hand-in-hand to ensure that
warfighters’ needs are met. As illustrated in Figure 25 below, they are the
requirements process (JCIDS), the acquisition process, and the Planning,
Programming, Budgeting and Execution (PPBE) process. To provide systems that
meet the required capabilities, these three processes must be synchronized to
support decision-making (Chairman of the Joint Chiefs of Staff, 2006). Considering
the long-term nature of budgeting within the federal government, the PPBE process
normally also makes JCIDS a relatively slow process and unresponsive to
immediate needs.
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Figure 27. Major Decision Support Systems
(Nowalski, 2007)

The JCIDS process was developed not only to identify joint warfighting
requirements, but also to prioritize them. While the central objective of JCIDS is to
attend to the shortfalls of joint operations as defined by combatant commanders, the
primary objective is to ensure that warfighters receive what is needed to accomplish
the mission. The decision authority for the capabilities requirements is the Joint
Requirements Oversight Council (JROC), which reviews, validates, and makes
recommendations on acquisition programs based on their categories and key
performance parameters. The JROC prioritizes acquisition programs and validates
capabilities as well as performance criteria for these programs (CJCS, 2006).

The first step in initiating the JCIDS process is to conduct a capabilities-based
assessment (CBA) that identifies the capabilities required, performance criteria, and
shortfalls of existing systems to meet those requirements. This process results in a
Joint Capabilities Document (JCD) or Initial Capabilities Document (ICD) that
validates the need to address a capability gap and verifies that affordable and
technically feasible solutions exist to address those requirements. Following
validation, the JCD or ICD becomes the basis for further analysis by the assigned
action service or agency. This analysis results in a capability development
document (CDD) that identifies the best technical approach. CDD approval by the
JROC validates the key performance parameters of the selected approach,
assesses the risk with respect to cost, schedule, and technology maturity, and
assesses the affordability of the system based on available resources. JROC
approval of the CDD is one of the key factors involved in the decision to initiate a
program (CJCS, 2006).
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The JROC's role during the entire process and in approving the ICD, CDD,
and the Capabilities Production Document (CPD) is to make certain that the system
being developed meets the warfighters’ needs, does not stray from the original
requirement as defined in the JCD or ICD, and remains at an affordable cost. The
JCIDS process has been continually refined since its inception, and the information
required at each level is well scrutinized to ensure that effective and appropriate
decisions are made. The following passage from the executive summary of the
Chairman of the Joint Chiefs of Staff Instruction 6212.01D, the JCIDS overview
document, summarizes the process’s intent:

The JCIDS process was designed to be a robust process to support
the complex decisions required of the JROC and the acquisition
community in identifying and procuring future capabilities. Recognizing
that not all capabilities/weapon systems require the same level of
consideration, the JCIDS process is tailorable. The JROC has
identified several alternative paths to allow accelerated identification of
capability gaps and potential solutions, and to allow them to enter into
the JCIDS process at the appropriate stage to deliver those capabilities
more rapidly. (CJCS, 2006)

The JCIDS is one component of the capability-based planning (CBP) process.
The CBP process encompasses the principal DoD decision-support processes for
transforming the military forces to support the national military strategy and the
defense strategy. JCIDS plays a key role in identifying the capabilities required by
the warfighters to support the National Defense Strategy and the National Military
Strategy, but successful delivery of those capabilities relies on the JCIDS process
working in concert with the other joint and DoD decision processes encapsulated in
CBP. The procedures established in the JCIDS support the Chairman and JROC in
advising the Secretary of Defense in identifying, assessing, and prioritizing joint
military capability needs (Meyers, 2003).

The JCIDS process implements a capabilities-based approach that better
leverages the expertise of all government agencies to identify improvements to
existing capabilities and to develop new warfighting capabilities. This approach
requires a collaborative process that utilizes joint concepts and integrated
architectures to identify prioritized capability gaps and integrated joint DOTMLPF
and policy approaches (materiel and non-materiel) to resolve those gaps. New
capability requirements—both materiel and non-materiel—must relate directly to
capabilities identified through the Joint Operating Capabilities (JOpsC). Therefore,
the JOpsC are not intended to provide immediate solutions, but proposed solutions
that can afford careful examination over a more extended period of time. Concept of
operations (CONOPSs) may indicate short-term capability needs. CONOPs allow the
joint community to adjust or divest current capabilities by providing the operational
context needed to justify or modify current programs. As they are developed, the
JOpsC and, if necessary, Service concepts will provide the conceptual basis for

ACQUISITION RESEARCH PROGRAM
7 GRADUATE SCHOOL OF BUSINESS & PUBLIC POLICY -193 -
NAVAL POSTGRADUATE SCHOOL



CBAs to answer these questions by identifying capabilities, gaps, and redundancies
as well as potential non-materiel and materiel approaches to addressing the issues.
A CBA may also be based on a combatant command, Service, or Defense agency
CONOPs. Due to the wide variance in the scope of capabilities covered by the
JCIDS process, the breadth and depth of the CBA must be tailored. The unknowns
identified in the process of performing the CBA may drive requirements for
experimentation. Joint experimentation explores concepts to identify joint and
component DOTMLPF change recommendations and capabilities gaps.
Experimentation provides insight and understanding of the concepts and capabilities
that are possible given the maturity of specific technologies and capabilities that
need additional research and development emphasis. Experimentation and
assessment can help establish measures of effectiveness to indicate achievement of
desired operational capabilities (Meyers, 2003).

The prioritized joint warfighting capabilities identified through the JCIDS
process should serve to inform the science and technology community and focus the
developmental efforts of the community as specified in the Joint Warfighting Science
and Technology Plan (JWSTP).

Joint Capability Technology Demonstrations (JCTDs), Advanced Concept
Technology Demonstrations (ACTDs), and qualified prototype projects are important
mechanisms in this process because they are used to assess the military utility of
new capabilities, accelerate maturation of advanced technologies, and provide
insight into non-materiel implications. They are on a scale large enough to
demonstrate operational utility and end-to-end system integrity. The JROC reviews
and validates joint mission needs cited as the foundation of JCTDs/ACTDs. Follow-
on JCIDS action is taken as appropriate (Meyers, 2003).

Throughout the JCIDS analysis process, the FCBs will provide oversight and
assessment as appropriate to ensure the analysis takes into account joint
capabilities, concerns, and approaches to solutions (CJCS, 2006). The FCBs are
also responsible for assessing capabilities, priorities, and trade-offs across the range
of functional areas using the JCAs as an organizing construct. The FCBs provide
recommendations to the JROC. Each FCB will be supported by one or more O-
6/Colonel-level-led FCB working groups (Meyers, 2003).

In a capabilities-based approach, decision-makers must establish a common
understanding of how a capability is identified and expressed in the ICD. A capability
is the ability to achieve a desired effect under specified standards and conditions
through combinations of means and ways to perform a set of tasks. The top-down
capabilities identification methodology provides a method to identify gaps in the
ability of the combatant command to execute assigned missions and assess
associated risk(s). This methodology also establishes the link between the
characteristics of the future joint force identified in the Capstone Concept for Joint
Operations (CCJO) and individual capabilities (Meyers, 2003).
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The individual JCIDS documents support the implementation of non-materiel
solutions and the development and production of materiel solutions. Key
components of the CDD and CPD are: 1) the integrated architecture products that
ensure the Department of Defense understands the links between capabilities and
systems and can make appropriate acquisition decisions, and 2) the performance
attributes—including key performance parameters (KPP) and key system attributes
(KSAs) that define the most critical elements of performance for the systems under
development (Meyers, 2003).

The documentation developed during the JCIDS process provides the formal
communication of capability gaps between the operator and the acquisition, test and
evaluation, and resource management communities. The document formats and
review processes are mandatory and are to be used throughout the DoD for all
acquisition programs, regardless of acquisition category (ACAT) (Meyers, 2003).
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Appendix E.
System (DBCS)

Dismounted Battle Command

Ground Soldier Acquisition Strategy
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Figure 29. Dismounted Battle Command System Description
(Kempin, 2008)
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Capabilities / Limitations

+Full FECBZ Battle Command -HFI' and DBCS metwmiri are
ware Sensitive But Unclassi
) hﬁ BU) for a-:iumw. Sﬁtml
*SAASM Compliant GPS igh requires Type [
encryption, cleared Soldiers
+Dual Comms Path - L-Band (Non
Line of Sight) & uEPLRS +*Separate Platoon and below
(terestrial) situational awareness/battle
command application {Warrior
*Company and Platoon Situational Apuhcaﬂnnf

Anatness ey orac) *Weight (10 Ibs for DBCS-T; 25

+Squad and Team Situational Ibs tor DBCS-P; 24 hour
Awareness (audib e'ﬂ operation)

+¥oice and Data Comms +w2.5km point-to-point range

+> 5km point-to-point range
{required)

+Self-healing /Self-forming network,
Multiple umte and data nets

*Type III Encryption

Figure 30. Dismounted Battle Command System
Capabilities and Limitations
(Kempin, 2008)
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Platoon Operational View
(Kempin, 2008)
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Figure 32. Dismounted Battle Command Company Operational View
(Kempin, 2008)
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Appendix F. Future Force Warrior Advanced
Technology Demonstration Purpose, Description,
Scope and Timeline

FFW ATD Purpose, Scope & Timeline

Purpese.
¥ Earhy dessign phase of GSS for transition 1o PEO Soldier
v FFW s the primary S&T feeder for G55
+" Early transtion of maiure components
+ Support Soldier 2% a Systern (S=a%) vision
Scope:
¥ Integraled Sysdemn of Systerms (S0%) approach to the
Infantry Small Combat Unit (SCUY
*|nrease SCU combat effedivencss
*Finetune SCU dsiribution of capabilities
* Focus on weight, power & cost
¥ I0pen har dasre and software architedres
¥ Interoperability with FCS and the Future Force nelwork
Timeline/Major Milestones: FFWATD ends Nov 2007
¥ Completed: C4I1SR On the Mowe (OTAY 06, AREFIC, FCS
Exp 11

“FFWmet initial networkintegration and FCS
imberoperability & these major expernmeniation evenls

+ Pending FFW s the SLT
' Complete final FAWHASSW design and integration hridg; toGS5
Jan May O
SCAISHE OTM 07 ey Jul 0, AREFT {Sep Nov O, FCS
Exp #77

“Using exisling plaioon and squad organizations

Figure 33. Future Force Warrior Purpose, Scope and Timeline
(Fitzgerald, 2007)
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FFW Leader System

Figure 34. Future Force Warrior Leader System
(Fitzgerald, 2007)
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Figure 35. Future Force Warrior Basic Soldier System
(Fitzgerald, 2007)
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Future Force Warrior: A Revolutionary
Soldier/SoS Capabilities for GSS and the Future Force
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Figure 36. Capabilities of the Future Force Warrior
(Fitzgerald, 2007)
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FFW in the Bigger Army Picture

FCS
Expenmems
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Figure 37. Future Force Warrior Acquisition Timeline
(Fitzgerald, 2007)
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Appendix G. TRADOC Memorandum Directing the
DOTMLPF Assessment

DEPARTMENT OF THE ARMY
HEADQUARTERS UNITED STATES ARMY TRAINING AMND DOCTRIME COMMAMND
FUTURES CENTER
I INGALLS ROAD
REPLY TO FORT MONROE, VIRGINIA ZI551-1067
ATTENTION OF

ATFC-RA ,5_,-“3 f‘gﬁié__ﬁ"‘

MEMORANDUM FOR

COMMANDER, U.5. ARMY INFANTRY CENTER AND FORT BENNING,
FORT BENNING, GA 31905-2607

DIRECTOR, U.S. ARMY TRADOC ANALYSIS CENTER, 255 SEDGWICEK AVEMUE,
FORT LEAVENWORTH, KS ©6027-2345

SUBJECT: Land Warrioer (LW) / Mounted Warrior (MW) Doctrine,
Organization, Training, Materiel, Leadership and Education,
Personnel, and Facilities (DOTMLPF) Assessment

1. References.

&. Memorandum, HQDA, ASA(ALT), 10 Feb 05, subject:
Aocquisition Decision Memorandum for the Land Warrior [(LW)
Program.

b Memorandum, HODA, 17 Mar 05, subject: Minutes of the
Land Warrior (LW} Analysis Study Advisory Group (SAG) Meeting, 9
Feb, -05.

= Memorandum, HQDA, ASA(ALT), 28 Oct 05, subject:
Actguisition Decision Memorandum for the Land Warrior (LW)
Program.

2. Purpose. This memorandum provides direction to the U.5.
Army Infantry Center (USRIC) and TRADOC Analysis Center ([TRAC)
for the execution of the Vice Chief of Staff of the Army (VCSA)
mandated LW/MW DOTMLPF assessment. Per reference a, the VCSA
ordered that a Stryker battalion be equipped with 1LW and MW for
the purpeoses of conducting a DOTMLPF assessment.

3. Objectiwe. The assessment will provide a DOTMLPF assessmen
to inform the VC5A and a potentlial LW Milestone (M3)] C decis
in FY37 i{per reference c).

4. Alternatives. This is a non=-standard analysis preceding a
patential MS C decision. As such, thera are no traditionmal

( o ." ACQUISITION RESEARCH PROGRAM
= NPS &7 GRADUATE SCHOOL OF BUSINESS & PUBLIC POLICY - 209 -
NAVAL POSTGRADUATE SCHOOL




ATFC-RA

SUBJECT: Land Warrior [(LW) / Mounted Warrior (MW) Doctrine,
Organization, Training, Materiel, Leadership and Education,
Personnel, and Facilities (DOTMLPFF] Assessment

alternatives. The evaluation unit will be egquipped with LW with
a Basis of Issue (BOI) down to individual Soldier for the
DOTMLPF Assessment. The current Army Acquisition Objective
(AAC) BOI is LW down to Team Leader (TL) lewel, The Army Test
and Evaluation Command (RTEC) will conduct a Limited User Test
{LUT) using the AAD BOI within the DOTMLFF Assessment timeframe.

5. GStudy Issues,
&. What are the pperationally preferred LW anmd MW BOIs?

. What are the doctrinal and tactics, technigques, and
procedure (TTP) implications of flelding LW and Mw?

2. What are the organizational implisations of fielding LW
and MW?

d. What are the training implications of fielding LW and

MW 7

&, What are the materiel implications of fielding LW and
MW?

f. What are the personmel implications of fialding LW and
MW

g. What are facility implications of fielding LW and MW?

h. What are the logistic Lmplications of fielding LW and
MW 2

1. What are the communicatiocns implications of fielding LW
and MW7

J. What are the force effectiveness impacts of fielding LW
and MW?

k. How do LW and MW impact on small unit capability gaps?
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ATFC-RA

SUBJECT: Land Warrior [(LW) / Mounted Warrior (MW) Doctrine,
Organization, Training, Materiel, Leadership and Education,
Personnel, and Facilities (DOTMLPFF] Assessment

alternatives. The evaluation unit will be egquipped with LW with
a Basis of Issue (BOI) down to individual Soldier for the
DOTMLPF Assessment. The current Army Acquisition Objective
(AAC) BOI is LW down to Team Leader (TL) lewel, The Army Test
and Evaluation Command (RTEC) will conduct a Limited User Test
{LUT) using the AAD BOI within the DOTMLFF Assessment timeframe.

5. GStudy Issues,
&. What are the pperationally preferred LW anmd MW BOIs?

. What are the doctrinal and tactics, technigques, and
procedure (TTP) implications of flelding LW and Mw?

2. What are the organizational implisations of fielding LW
and MW?

d. TWhat are the training implications of fielding LW and

MW 7

&, What are the materiel implications of fielding LW and
MW?

f. What are the personmel implications of fialding LW and
MW

g. What are facility implications of fielding LW and MW?

h. What are the logistic Lmplications of fielding LW and
MW 2

1. What are the communicatiocns implications of fielding LW
and MW7

J. What are the force effectiveness impacts of fielding LW
and MW?

k. How do LW and MW impact on small unit capability gaps?
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ATFC-RA

SUBJECT: Land Warrior (LW) / Mounted Warrior (MW] Doctrine,
Organization, Training, Materiel, Leadership and Educaticon,
Persomnel, and Facilities (DOTMLPF) Assessment

6. Responsibilities,

a. Director, FC Capabilities Development. Co-chair an
Integrated Preoeduct Team (IPT) to oversee the assessment wWoTk.

b. Direcror, FC Requirements Integration.
(1) Participate a5 a member of the TET.

{2) Work with the Study Agency to determine availability
of funding, if reguired.

(3] Review the study plan and final report.
c. WUSAIC.
(1) Co-chair the IPT.

(2} Az the DOTMLPF Assessment lead, support TRAC as
required in the conduct of the analysis.

(3) Coordinate all activities with the unit, Fort Lewis
installation, and Project Manager (PM).

{4) Be prepared to assist in LUT as necessary.

{5) Determine and consolidate rescurce requirements and
submit unfunded requirements (UFRs)} tec TRADOC Fo.

(€} Prepare final DOTMLPF Assessment report and out
brief reszults through HQ, TEADOC Futures Center.

d. THAC,

(1) Appoint a TRAC study lead te support USAIC in the
analysis effort.

(2] Support USAIC in preparing and briefing the Study
Flan to the IPT.
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ATFC-RA

SUBJECT: Land Warrior (LW) / Mounted Warrior (MW) Doctrine,
Organization, Training, Materiel, Leadership and Education,
Personnel, and Facilitie= (DOTMLPF) Assessment

(3] Provide modeling support and other assistance as
coordinated with ATEC to aszist in the LUT.

(4) Assist USAIC in the preparation and preseptation of
the final report.

d. Army Materiel Systems Analysis Activicy (AMSARZ).
(1) Participate as a member of the IPT.

(2] Reguest AMSAA provide system performance data
requested by the Study Director.

e. ATEC.
{1) Participate as a member of the IPT.

{2) Request ATEC provide technical data coellecticon
support @s needed and operational test expertise to assist the
study directer in the planning and execution of the assessment.

f. TRADOC FC Directors, Studies and Analysis Division and
Force Applications Diwision. Participate as members of the IPT.

g. Program Executive Dffice Scldier (PEC-5) and Program
Manager for Scldier Warrior (PM SWAR). Participate as members
of* the IPT.

7, Coordinating Instructions.

2, The study director and TRAC study lead will esndust In-
Process Reviews, as required, at key study points and to prepare
for IPT presentations.

b. Assessment data collection and amalysis must be
conducted around the unit go-to-war preparation. The study team
must minimize the impact on unit training.

2. The assegssment will discern cperational differences
between Che AAD LW BOI and LW down to the individual Soldier.

4
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ATFC-RA

SUBJECT: Land Warrior (LW} / Mounted Warrior [MW) Doctrine,
Organization, Training, Materiel, Leadership and Education,
Personnel, and Facilitie= [(DOTMLPF) Assessment

Comparisecn must be made by Working in conjunction with ATEC,
which will conduct a LUT using the AAQ BOI within the assessment
time frame.

d. Direct coordination between USAIC, TRAC, MMSAA, and ATEC
is authorized.

&. All involved organizationa will eatimate resource
reguirements and submit UFRs threugh the study director to

TRABOC FC.
£. Peliverables,
(1} Present the study plan to the IPT MLT 15 Mar 06.
[2) Present emerging results to the IPT NLT 31 OCT 06.
{(3) Present final results NLT 2QFT07.
8. Points of contact.

@+ TRAC. Barry Bazemore, ATRC-TD, DSN 552-5511,
barry.bazemore@us.army.mil,

b. Infantry Center. MAJ Ted Qualls, ATZE-CDS,
DSH B35-7213, gquallst@benning.army.mil.

c. TRADOC Futures Center. Mark Murray, ATFC-RA,
(757) 788-5834 (DSM 6B0), marky.murray@us.army.mil; and
Steve Younger, ATFC-DF, (757) 788-3114 (DSM &BO) .

RES
Directer, Requlrements
Integration
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ATFC-RA

SUBJECT: Land Warrior (ILW) / Mounted Warrior (MW) Doctrine,
Organization, Training, Materiel, Leadership and Education,
Personnel, and Facilities (DOTHMLEPF) Assessment

GE:

Deputy Chief of Staff, G3 (DAMO-AC, DAMO-CI}, 400 Army Pentagon,
Washington, D.C. 20310-0400

Deputy Chief of Staff, GI (DAFR-FDZ), 700 Army FPentagon,
Washingtom, D.C. 20310-0700

Deputy Under Secretary of the Army (Operations Research],
Qffice of the Under Secretary, SAUS-0OR, 102 Army Pentagon,
Washington, D.E&. 20310-0102

Deputy Assistant Secretary of the Army for Cost and Economics,
SFFM-CA, 1421 Jefferson Davis Highway, Suite 2000,
Arlingteon, VA 22202-325%

Military Deputy/Director, Army Acguisition Corps, Office of
the Assistant Secretary of the Army (Acquisition, Logistics
and Technology), 103 Army Pentagon, Washington, D.C.
20310-0103

Commander

U.8. Army Infantry Center and Fort Benning, (ATZB-ID, ATZB-CD3),
Fort Benning, GA 31905=5000

U.5. Army Training and Doctrine Command, Deputy Chief of Staff
for Intelligence, A/DCSINT-Threats, 700 Scott Avenue, Fort
Leavenworth, K5 6&027-1323

U.5. Army Materiel Command, AMCREDA, 5001 Eisenhower Ave,
Alexandria, VA 22304-4841

U.5. Army Research, Development and Engineering Command,
AMSRD-CG, 5183 Blackhawk Eoad, Aberdeen Proving Ground,
MD 21010-5424

0.5. Army Operational Test Command, 21012 Station Avenue, Fort
Hood, TX 76544=5068

Army Test and Evaluation Command, 4501 Ford Avenus, Alexandria,
va 22302-145G18

Director

Futures Center, ATFC-DF, Fort MMonroe, WA 23651-10¢7

THAC—FLVMN, ATRC-F, 255 Sedgwick Awvenue, Fort Leavenwerth, K3
66027-2345

TRAC—-WSME, ATRC-W, Building 1400, Martin Luther King Drive,
White Sands Mizeils Hange, NM EB8002=5502

TRAC-LEE, ATRC-L, 401 1lst Street, Suite 401, Fort Lee,
VA 23801-1511
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Land Warrior (LW) / Mounted Warrior (MW)

Doctrine
janization, Training, Materiel,

Leadership and Education,
1, and Facilities (DOTMLPF) Rssessment

P

F: [CONT)

rmy Materiel Systems Analysis Activity, AMSRD-AMS-D,

3%2 Hupklus PBoad, Aberdeen Froving sround, MD Z1005-5071
Army Research Lab, 2800 Powder Mill Road, Adelphi, MD
20783=-1197

Program Executive Dffice Scldier, SFAE-S5DR, 5%01 Putnam FRoad,
Bldg 328, Fort Belwair, VA 22060-5422
Project Manager Soldier Warrier, SFAE-SDRE-SWAR, 10125 Kingman

ic
Road, Bldg 317, Fort Belwvoir, VA 2Z2060-5820

Figure 38. DOTMLPF Directed Study Memorandum
(Berger, 2008)

' ACQUISITION RESEARCH PROGRAM
GRADUATE SCHOOL OF BUSINESS & PUBLIC POLICY - 216 -
NAVAL POSTGRADUATE SCHOOL

‘ RAESTANTIA PER SCIEN

TiAM




Appendix H. Mounted Warrior

Mounted Warrior Soldier System

Individual Equipment Subsyst

!

Helmet Subsystems protective Clothina/ \
em

Thigh fmhoul dar
Ant-lash Hood Holstar
Halmak Meuniad
"-u.i“ Additional kems of Ensembla
Haduat w/Haimat = Reinforced COneF iece Flame Retardant C verall
= Gorex £ Nomesx blended parka and parts
Cordless Communications = Flame Fetardant Lndergarments
(Unfunded) = |Improved Chem Bio Protection

Figure 39. Mounted Warrior Soldier System
(Castillo, 2008)
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Mounted Warrior Soldier System Description

Mounted Warrior Features Mourter Warrior provides these feglurex
Advarced Combst H =imet (ACH):

* Replaces Combat Yehicle Crewman (CY'C) helmet
eliminating the need to chiange helmets when

k£ Bl | incd).
Helmet Mounted Dizpley (HMD ) and Displey
Conirol Module:
*» Allovws the Diver and Yehicle Commander to viesw
ks imiages from:
[ T

— FBCB2 dizplay,
— Remote Weapon System (RWS ) sight,
kg iy G — Driver's Vidon Enbancer DVE).
M1k OCW. | Hegdzet ared mic rophone:
» Facilitates com munication by
— Providing sound amplificstion and ambient noise
SUppression.
— Intercom and radio interface withaut handheld
microphones.
Protectrve O uter Garment:
*Proteds crewmembers rom fash fire efieds,
Yehicle Integmtion Kikt:
* Provides LW interface with lower tadtical intemet.
* Provides im age switching for crevwHMD =,

All Stryker crewmembers are equipped with MW,

Figure 40. Mounted Warrior Soldier System Description
(Castillo, 2008)
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Mounted Warmrior Soldier System Operational Features

Every Stryker vehicle crewmember in the Rifle Platoon gets MA

Incmms?ahltmﬁmmms ' Helmet Subsystem
' ﬁ'ﬂfl.laﬁ onal Awareness, - Helme tMounted Display

Hdiﬂl'é Epﬂm% Hﬂﬂ ﬁumahjm i - Improved Enmmunicaﬁm:l_l:leadset

L5

Replaces the Combat Vehicle Crewaman with
the Advanced Combat Helmet & Head set,

eliminaing the need to remove the C

put on a helmet when dismounting.

The driver benefits fram being able to wiew
the FANS and the FHCB?, along with his

DVE. ez |

MW crewmembers communicale via
imercom or radio using a Push to Talk
{PTT) and & H eadset which combines
migophone, ambient sound amplificairdh,
and noise suppression.

~ DrivereVision lrl'unﬂ'{n'll'_l

Reirf orced One-Piece Aame Retardart Overall
Hornex blended parkia and part=

Figure 41. Mounted Warrior Soldier System Description
(Castillo, 2008)
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Mounted Warrior Soldier
System (MWSS)

DESCRIPTTON/CHARACTERISTICS -

The MSS is ane of the core Soldier
Systems in the 5335 construdt and
support= both Cumrent and F uture
Forces. MSS wil replace cumrent OCIE
issuedto all VL, increases CVC force
Erl:-tectic'n by providing increased

allistic and fire protection and vl allow
bett er uze ofindividualivehicle systems, |
and provides cordl ess com munications,
hea ds-up displays, CWCZHS and
protective clothing and equipment
necessary for the Mourted Soldier to

DOC UMENTA TTON
- M CPD ARCC Validated Jan
(G
- JROC Validation - Cot OF
-- J2 Certification - Ot 06
-- J& Certification - Cct 06
- MSS COD: Jaoint Certified - Moy
QG
- MS2 CPD {Incremert 1Y - to be

developed and coordinated in
Fia7

accom plish individual and collective PERFORIANCE
tasks all the while =till having accessto - Maw-Sep 06 DOTMLPF - MW well
platform provided SASU mj'gule efther rec:;’:red?p =

mourted or dismounted within HBCT
and FBCT formations. MSS Conss

primarily of NDI and COTS fams.

- Mourted Warrior Systern (Increm ent
1 currently integrates the soldier imo
the digital battlefield.

-- Enables 54 and Battle Command

ﬂ_geﬁ-. art | is fialded to one -- Improves U nit Lethality, Maobility &
SBCT battalian (One per S vability _
selactad CWT) -- 109 system 5 to be deployed with 4-

IM (Stryker Brigade, Fort Lewi s)

Figure 42. Mounted Warrior Soldier System
(Castillo, 2008)
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MW Increment 1 (M55)

Himird it il bl
= Hilina s W ndnt e Ol iy
= Truprowised Cand nau niend an Haasdaad

e §8 D

= |

Mounted Soldier System Evolution

(MSS)

MSS Increments 213

| Dlapduy witCH Flandas widlh Fush Ta Falk
: and BT Caniral {PTT} M ———— ’
dhuthell loanl T s of Eradana bl e
o ALtRrind Liraiarg armdants Aalinforced DOTMELDF
=Ona- Mo Muras Ratardiand Owaral {808} LESSONS Full compatiblity
mrumum [T & Mmiﬁ;’u%m“
"*':':' i FHT-URE Enhanesd
= ; S&T Tachnologles
EFFORTS

Drivarsidon un;-u-twe; ﬂ Evolution To MSS - Enfmnced Technologies
-Sencory Enhanc ament
8 - Collaborative Situational Awareness.
WENT TQ WAR WITH :rrpru-ﬂ ﬁ;d}w::mw
49, 4> SBCT Inproved HMD
- Cordless Conmunications
- Micro-clinete Cooling

Figure 43.

Mounted Soldier System Evolution
(Castillo, 2008)
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Appendix I. Ground Soldier System (GSS) Program
Description

Ground Soldier Ensemble(GSE)

Description: An integrated dismounted Soldier situational Al FY09 YD Fril Fvi Fyi3 Fyi FYB5
awareness (SA) system for use during combat operations 30,4010 20 30 4910 20 30 49110 20 30 49110 20 39 49110 20 39 49010 20 30 49110 20 30 4Q
that consists of: Al ]
= a hands free display to view information [AT[][]
« a computer to process information/populate screen
« an interface device for user-screen interaction L
- a system power source Milestone C/B Al
« a SW operating system for system functionality LRIP )
« tactical applications and battle command (FBCB2) 10T&E [
« a networked radio transmitter/receiver device to FRP Decision Al

send/receive information FUE/I0C Al

|Production Phase |=|

Capabilities: GSE provides unparalleled SA/understanding P31 in Production | | | A | | | | | | | | |

to the Dismounted Leader (Team Leader and above) allowing

for faster, more accurate decisions in the tactical fight and Funing (POM 10 DAB/Pre-0PTIOPT V7.3

;on?ectlr;%éhesd_lsmotunted Soldller to tthe Future Combat ROTEGW) 0.0 %55 57.0 1 71 Y 378 53

ystem (FCS) Spinout as a complementary program. OPA (SM) 0.0 0.0 2.0 118.0 243.0 285.0 289.0 294.0
. OMA (SM 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Incremental Acquisition Approach: 2

GSE Increment 1: SA to dismounted leaders, position location Quantlies

information/voice communications at the rifleman level (capabilities 0 919

increase with increased rank). P3l: Incorporates JTRS HMS SFF-B radio Protcton ‘

‘0‘0‘4598

9196 ‘ 9196 ‘ 9196

with SRW when available. Fieking 0 0 0 0 4598 9196 9196 9196
GSE Increment 2: Increases capabilities, i.e., voice control, Warfighter

Physiological Status Monitor, networked lethality, and full interoperability 2299=1x IBCT

with FCS assets (e.g. Tactical Unattended Ground Sensors, Unmanned

Aerial Vehicles (UAV)), using Unified Battle Command.

Program Objective: Integrate GSE components while leveraging ?’[Ga%Defense Acquisition Board (DAB) — TBD

emerging technology to provide overmatching capabilities that increase
small unit SA, BC, lethality, mobility, survivability, sustainability, &
integration with FCS.

« Award of 3 competitive prototyping contracts by 31 Mar 09

« CDD AROC-validation by 2QFY09; JROC-validation by 1QFY10
« Milestone C/B scheduled 1QFY11

« Procurement funds 18 IBCTs at Team Leader and higher

it ; Issues
Authorization: JROC-validated SaaS ICD, 21 Oct 05 oy - .
— « No RDT&E funding in FY08; $4.8M Reprogramming/New Start
AAQ: Initially 18 IBCTs pending further analysis Request at Congress
9% AAO Funded: 0.0% « MDA Delegation to Al"my'as ACAT 1C

i o o « BOI and AAO determination

% of AAQ Fielded: Fielding scheduled to begin in FY12 - Paper DAB based on approved TDS and ADM required for
Joint: Interest (USMC) contract RFP Release

« Milestone A delayed due to Section 2366a certification
requirement.

POC: Mr. Jeff Witherel, SFAE-SDR-SWAR, DSN 654-3860

Figure 44. Ground Soldier System Program Description
(Witherel, 2008)

ACQUISITION RESEARCH PROGRAM
GRADUATE SCHOOL OF BUSINESS & PUBLIC POLICY -223-
NAVAL POSTGRADUATE SCHOOL

{ RAESTANTIA PER SCIENT)4

M




THIS PAGE LEFT INTENTIONALLY BLANK

ACQUISITION RESEARCH PROGRAM
GRADUATE SCHOOL OF BUSINESS & PUBLIC POLICY -224 -
NAVAL POSTGRADUATE SCHOOL

4 M



Appendix J. Recommended Further Reading and
Supporting Studies

Burch, G.L. (2001, April). An examination of Land Warrior's contribution to combat
power on the battlefield. Washington, DC: United States Army.

Centric, J.H., Wampler, R.L., Dyer, J.L., & TRW Systems and Information
Technology Group. (2000, January). Observations of infantry courses:
Implications for Land Warrior training (ARI Research Note 2000-04).
Arlington, VA: US Army Research Institute for the Behavioral and Social
Sciences.

Douglas, R., Downing, W., & Steele, M. (2001a, November). The objective force
soldier/soldier team—Volume II: The science and technology challenges
(Army Science Board 2001 special study final report). Washington, DC: Army
Science Board.

Douglas, R., Downing, W., & Steele, M. (2001b, November). The objective force
soldier/soldier team—Volume IlI: Background and context (Army Science
Board 2001 special study final report). Washington, DC: Army Science Board.

Dyer, J.L. (1999, November). Training lessons learned on sights and devices in the
Land Warrior weapon subsystem (Research Report 1749). Arlington, VA: US
Army Research Institute for the Behavioral and Social Sciences.

Dyer, J.L., & Martin, G.H. (1999, December). The computer background of
infantryman: FY99 (Research Report 1751). Arlington, VA: US Army
Research Institute for the Behavioral and Social Sciences.

Dyer, J.L., Salvetti, J., Vaughan, A.W., & Beal, S.A. (2005, May). Reduced exposure
firing with the Land Warrior system (Research Report 1834). Arlington, VA:
US Army Research Institute for the Behavioral and Social Sciences.

Dyer, J.L., Wampler, R.L., & Blankenbeckler, P.N. (2005, September). After action
reviews with the ground soldier system (Research Report 1840). Arlington,
VA: US Army Research Institute for the Behavioral and Social Sciences.

Dyer, J.L., Singh, H., & Clark, T.L. (2005, September). Computer-based approaches
for training interactive digital map displays (Research Report 1842). Arlington,
VA: US Army Research Institute for the Behavioral and Social Sciences.

Dyer, J.L., Centric, J., & Dlubac, M. (2006, January). Training impact analysis for
Land Warrior block 1l (Research Report 1846). Arlington, VA: US Army
Research Institute for the Behavioral and Social Sciences.
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General Dynamics Decision Systems. (2004, October). Advance soldier wearable
embedded training system final report. Orlando, FL: GD Battle Management
Systems Division.

Glaze, G.A. (2001, May). Understanding the situation in the urban environment. Ft.
Leavenworth, KS: US Army Command and General Staff College, School of
Advanced Military Studies.

Krausman, A.S., Boynton, A.C., Harper, W.H., Ortega, S.V., Jr., & Wilson, R.M.
(2004, July). Human factors evaluation of Land Warrior, Version 1.0. Adelphi,
MD: Army Research Laboratory.

Marth, R.B., Sr., et al. (1998). The integrated navigation capability for the Force XXI
Land Warrior. In Proceedings of the Position, Location and Navigation
Symposium, IEEE, 20(23), 193-200.

Ralph, J.R., O'Neil, H.F., Drenz, C.F., Freeman, M., & Hoffman, M. (2001, June).
Manpower and personnel for soldier systems in the objective force (Army
Science Board 2001 special study final report). Washington, DC: Army
Science Board.

Salter, M.S. (1993, June). Soldier integrated protective ensemble: The soldiers’
perspective (Research Report 1640). Arlington, VA: US Army Research
Institute for the Behavioral and Social Sciences.

Sherman, P., & Holmes, S. (2005, October). Personal navigation. Cambridge, MA:
Draper Laboratory.

Singh, H., & Dyer, J.L. (2002, October). The computer backgrounds of soldiers in
Army units: FY2001 (Research Report 1799). Arlington, VA: US Army
Research Institute for the Behavioral and Social Sciences.
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Appendix K. Top Ten Process and Unit System

Integrator

ASt Top Ten Process

The Top 10 Process is the vehicle for information exchange between the
Soldier, Combat Developer and Materiel Developer.

Top Ten facilitates the sharing of real-time information with the unit,
program office, and materiel developer resulting in significant cost-savings
and schedule compressions. The immediate incorporation of user
feedback reduces time-to-delivery by providing a more accurate picture of
user requirements.

It is an iterative process that effectively captures, analyzes, and prioritizes
user inputs regarding potential system improvements and further
technology integration

—  Onge the input is prioritized, the matenel developer, in mordination with DPM LW, LSk,
and PM SWAR Engineers, develops a capability modification plan that will incorporatz
the recormme nded modifications

— The user is updated regularly on the statis of their rquested improvenents.
The Top Ten Process is crucial to capturing and delivery solutions for the
operational needs and capabilities demanded by today’s Soldiers. LW is
successful because it is a system designed BY Soldiers, FOR Soldiers

RAESTANTIA PER SCIENTI4
*o09

Figure 45. Top-ten Process
(Augustine, 2008b, p. 2)
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G
AS What is an USI?

* The Unit System Integrator (USI) is the single most effective means to
provide relevant feedback and is the unconditional expert in the use and
employment of the LW system

» LISIs serve as the teacher, coach, and mentor to the unit during the
training and deployment of the system.,

* Serve as the eyes and ears of the PM

" Establishes and maintains a close relationship with LW users to glean first-
ha nd knowledge of Soldier response during training

* As the unit experiences technical issues, the USI @aptures the feedback
and lessons learned, and relays the information to the PM Engineering
Team and Materiel Developer

- Thisensures that clear and definakle improvements to system performance,
supportability, reliability, and maintainability are made in accordance with
analysis of operational impacts

Figure 46. Unit System Integrator Description
(Augustine, 2008b, p. 3)
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E =
augustine consuling inc.

How does the USI fit in the
development cycle?

Unit Systems Integrator Relationship Diagram

Facilitates more effective
decision making by the PMO,
User, and MATDEV

Capability Improvement Status
Equipment Fielding Timelines
Technology Insertion Candidates

Develop clearly defined
technical requirements
with operational relevance

Product delivery and
implementation meets
user expectations

through use cases

Figure 47. Unit System Integrator in the Development Cycle
(Augustine, 2008b, p. 4)
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. Integration of new equipment technologies
into existing LW system architectures.

Engineering and integration teams
work closely with the materiel
developer to map Top Ten
requirements, along with previously
identifie