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In Support of
Synthetic Training Environment (STE) – Live Training System (LTS)
Force on Force (FoF)
1. Background
In October 2017, the Secretary of the Army and Chief of Staff directed the establishment of eight CrossFunctional Teams (CFT) to pursue the Army's six modernization priorities. The CFTs are assigned to
the Army Futures Command and focus on their respective high-priority projects. Of the eight CFTs, the
Synthetic Training Environment (STE) CFT is responsible for developing a comprehensive
technological solution to support Soldier training which converges today's Live, Virtual, Constructive,
and Gaming (LVCG) environments into one Common Synthetic Environment (CSE).
The STE is an essential component for the Army to fully realize required levels of training proficiency.
The STE is deliberately envisioned, from the beginning, to incorporate the live, virtual, constructive, and
gaming environments as one complete training capability. The STE must have the ability to change with
technology, allowing for the replication / representation of current and future force structure, weapons
effects, warfighting functions, Joint, Interagency, and Multinational (JIM) capabilities, human
interaction, dense urban terrain, and near-peer threat capabilities. The STE will be capable of training
units across the full range of Unified Land Operations in Multi-Domain Operations (MDO).
The future live training environment will provide the Army with a high-fidelity replication /
representation of real combat to include direct and indirect fire weapons, and non-lethal fires. The
ability to conduct live training in conjunction with constructive and virtual training enables units all over
the world to train together improving multi-echelon training exercises. The STE-Live Training Systems
(LTS) enables Army units and leaders to conduct tough, iterative, dynamic, and realistic multi-echelon
combined arms maneuver and mission command training in support of multi-domain operations. It will
provide units the repetitions necessary to achieve and sustain training readiness.
The STE has an immediate need to develop Training Aids, Devices, Simulations, and Simulators
(TADSS) that support Force-on-Force (FoF) and Force-on-Target (FoT) training in the Live Training
Environment (LTE). This STE-LTS Other Transaction Authority focuses on mature direct fire, indirect
fire and counter defilade fire systems to address I-MILES replacement/divestment due to End of Useful
Life (EUL) and enable the next generation live training environment. This Statement of Need (SoN)
includes the following technical focus areas (see appendix G)
•
•
•

Direct fire solutions
Counter defilade solutions
Indirect fire solutions

2. Problem Statement
The Army lacks the ability to simulate multi-domain operations training from Soldier through Brigade
Combat Team (BCT) at Home Station, Maneuver Combat Training Centers, and deployed locations
realistically. Live training needs to be integrated effectively into the STE.
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The current training environment lacks the ability to conduct realistic live collective FoF training. Live
Training tactical engagement simulation system (TESS) TADSS provides the capability to simulate
weapons effects. The current TESS product line used to support direct fire FoF and FoT training is the
Multiple Integrated Laser Engagement System (MILES), which uses laser-based technology initially
fielded in 1980.
Specific limitations of MILES include its inability to simulate the ballistic trajectory of munitions (e.g.,
range dependent weapon elevation and leading a moving target), inability to simulate a munitions' effect
realistically upon impact, and inability to engage targets or weapon systems using indirect fire such as
artillery or mortars. As a result of these limitations, only half of the small arms and munitions currently
issued to a Light Infantry Platoon can be accurately represented in Live FoF training. On a larger scale,
40% of BCT platforms' weapons effects are not simulated in the FoF LTE. As a result of these
limitations, the legacy MILES product line is unsuitable for simulating indirect fire weapons, area
weapons (such as counter-defilade airburst grenades), and their effects. See Figure 1 for the "As Is"
depiction of the LTE.

Figure 1. "As Is' LTE
In contrast to the "As Is" LTE depicted above, the "To Be" STE-LTS will enable Soldiers and leaders to
train as they fight, unencumbered by appended training devices and training infrastructure. It will
provide the ability to simulate multi-domain operations at Home Station, Maneuver Combat Training
Centers, Regional Training Centers, and deployed locations. See Figure 2 for the depiction of the "As
Is" LTE contrasted to the "To Be" STE-LTE.
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Figure 2. "As Is"/"To Be" STE-LTE
3. Required Operational Capabilities
Future Live Training solutions must simulate the effects of both direct and indirect fire weapons with an
emphasis on simulation realism. Live training systems need to provide the user with an objective
assessment of direct and indirect fire engagements, taking into account cumulative equipment damage,
personnel casualties, and appropriate actions to treat casualties. Additionally, Live Training simulations
need to be realistic enough for Soldiers to have confidence in their training performance evaluations.
Training evaluations for FoF and FoT engagements need to be based on accurate hit/kill probabilities,
damage effects, and casualty assessments.
Specific capability requirements for the future of live training solutions include:
a. Simulation of direct fire capabilities (e.g., M16/M4 carbine, M249 Squad Automatic Weapon
[SAW], M240L machinegun, and similar capabilities) that accurately represent the ballistic
trajectories of fired ordnance. Also, direct fire simulation on ranges for which the physical limits
prohibit actual live ammunition
b. Simulation of counter defilade capabilities (e.g., M320 grenade launcher and similar capabilities)
that provide an accurate representation of the munitions' ballistic trajectories, allowing Soldiers
to "walk" fires into a target, either a Soldier (FoF) or instrumented range target (FoT)
c. Simulation of indirect fires capabilities (e.g., 60mm mortar and similar capabilities) that allow
Soldiers to observe and adjust fires onto the target using sights and sensors
d. Operational Training Environment Realism (simulated weapons and battlefield effects) for
employed munition types to include associated sensory feedback (e.g., visual, auditory,
olfactory, and tactile or haptic) at the Point of Origin, Point in Space (e.g., tracer effects), and
Point of Impact for all participants or observers of an engagement
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e. Realistic damage and casualty assessment results that support providing a fair fight, to include
collateral damage
f. Accurate representation of munitions trajectory and time of flight with "near real time" data
exchange with hits being assessed and reported to the target and Exercise Control (EXCON)
within the same span of time that it would take a real round to reach and affect its target
g. The ability for the EXCON to record troop movements and engagement results, as well as the
capability to see key event data during an exercise. After an individual event (e.g., platoon
ambush) and at the conclusion of a training exercise with multiple events, the EXCON should
have the ability to facilitate After Action Reviews (AAR) at the point of need by providing postevent training evaluation tools
h. Near real time notification of hit/kill and casualty assessment information that provides specific
location of bodily injury to facilitate casualty care
i. Near real time notification of damage to vehicles with specific location of hit to facilitate repair
of major end items
j. Recording of tactical engagements in conjunction with terrain information (occlusion, collateral
damage) and Position, Navigation, and Timing (PNT) data to facilitate engagement assessment
and the AAR process
k. TESS for Soldiers and weapons that are permanently embedded (where possible) and allows
unencumbered freedom of movement
l. Common instrumentation system (IS) support to both FoF and FoT engagements, that is
functionally interactive with legacy systems.
System uses a Modular Open Systems Architecture (MOSA) approach to enable ease of modification.
4. Required Operational Capabilities
See Appendix G for the specific technical requirements.
STE-LTS End State
The objective end state for the STE-LTS will enable units to train as they fight in both FoF and FoT
collective training environments. This also enables seamless transition from FoF training to FoT training
with minimal delay. The new engagement system technology must enable all weapon systems, effects,
and the environment to be simulated on the tactical network, allowing every member of the squad to
employ full combat capabilities. To support cross-visualization, the LTS weapons system effects will
interact seamlessly within the STE and effects initiated within the STE must be observable and produce
effects in the LTE. The STE-LTS will deliver a live-mixed reality immersive training environment that
allows units to train echelons on the execution of Decisive Action for multi-domain operations (MDO)
on the at Home Station, Maneuver Combat Training Centers, and deployed locations.
Appendices:
Appendix A. Glossary
Appendix B. Use Case Scenarios (FoF and FoT)
Appendix C. Operation Views
Appendix D. Infantry Platoon Table of Organization
Appendix E. Infantry Platoon Table of Equipment
Appendix F. Live Training Environment
Appendix G. Technical Focus Areas
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Appendix A. Glossary
Term
60mm mortar

Adjust Fire

After Action Review (AAR)

Appended Training Device
Ballistic Trajectory

Bradley Fighting Vehicle
(BFV)

Break Contact
Brigade Combat Team (BCT)
Combat Training Center (CTC)

Definition
The M224 60mm Lightweight Mortar is a smooth bore,
muzzle-loading, high-angle-of-fire weapon used for close-in
support of ground troops. It was deployed extensively in
Operation Enduring Freedom (OEF) by the United States.
In artillery and naval fire support: 1. A method of control
transmitted in the call for fire by the observer or spotter to
indicate that he will control the adjustment. 2. An order or
request to initiate an adjustment of fire. See also call for
fire. See FM 6-30. (FM 1-02).
Note: Automatic weapon fire can be adjusted by
observation of tracer rounds or bullet splashes.
A method of providing training feedback to organizations
by involving participants in the training diagnostic process
in order to increase and reinforce learning. See After Action
Report. (FM 7-0)
A type of training device in which the training capability
attaches to the Soldier or vehicle for the duration of the
training event.
The path of an unpowered object, as a missile, moving only
under the influence of gravity and possibly atmospheric
friction and with its surface providing no significant lift to
alter the course of flight. (Dictionary.com)
The M2A3 BFV is a lightly armored, tracked infantry
fighting vehicle designed to transport infantry on the
battlefield and to provide fire support to the infantry when
they dismount from the vehicle. The BFV carries 3 crew
and 6 fully equipped infantry troops. It is armed with the
M242 25mm chain gun and the TOW anti-armor missile
system.
The unit moves to where the enemy cannot observe or place
direct fire on it. (Army Study Guide)
A combined arms team that forms the basic building block
of the Army's tactical formations. Also called BCT. (JP 331) (ADRP 3-90) (DoD Dictionary 2016)
An Army program established to provide realistic joint
service and combined arms training in accordance with
Army doctrine. It is designed to provide training units
opportunities to increase collective proficiency on the most
realistic battlefield available during peacetime. The four
components of the CTC Program are: (a) The National
Training Center, (b) The Combat Maneuver
Training Center, (c) The Joint Readiness Training Center,
and (d) The Mission Command Training Program (LT2
Glossary).
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Term
Common Synthetic
Environment (CSE)

Constructive Simulation
(ConSim)

Constructive Training

Constructive Training
Environment

Crew-Served weapons

Cross-Functional Team (CFT)
Data Collection

Definition
The STE will converge current gaming, virtual and
constructive training capabilities into a common synthetic
environment. A Common Synthetic Environment (CSE)
will provide the core architecture that allows models to
interface with each other, the STE Artificial Intelligence
(AI) representations, the One World Terrain (OWT) and
Big Data (BD). (STE CFT)
A type of simulation that simulates people operating
simulated systems. Real people stimulate (make inputs) to
such simulations, but are not involved in determining the
outcomes. A constructive simulation is a CPU program. For
example, a military user may input data instructing a unit to
move and to engage an enemy target. The constructive
simulation determines the speed of movement, the effect of
the engagement with the enemy and any battle damage that
may occur. (TCM-ITE Glossary)
Models and simulations that involve simulated people
operating simulated systems. Real people stimulate (make
inputs) to such simulations, but are not involved in
determining the outcomes. (AR 350-38)
A training environment involving simulated people
operating simulated systems. Real people stimulate (make
inputs) to such simulations, but are not involved in
determining the outcomes. A constructive simulation is a
computer program. For example, a military user may input
data instructing a unit to move and to engage an enemy
target. The constructive simulation determines the speed of
movement, the effect of the engagement with the enemy
and any battle damage that may occur. (ATSC Glossary)
"Light weapons" are, broadly speaking, crew-served
machine guns and high-explosive projectile weapons. They
include: general-purpose machine gun, medium machine
guns, heavy machine guns, rifle grenades, grenade
launchers, automatic grenade launchers, anti-tank rifles,
recoilless rifles, rocket-propelled grenades, man-portable
anti-tank missiles, man-portable air-defense systems, and
mortars of a caliber of less than 100 millimeters.
(Wikipedia)
A cross-functional team is a group of people with different
functional expertise working toward a common mission and
goal. (STE CFT)
Obtain training performance data for all the battle tasks to
be evaluated.

A-2

Appendix A. Glossary
Term
Defilade

Direct Fire
Echelon

FASIT

FGM-148 Javelin Missile

Fire Support Team (FiST)

Force-on-Force (FoF)

Force-on-Target (FoT)

Heat Scintillation

Definition
1. Protection from hostile observation and fire provided by
an obstacle such as a hill, ridge, or bank. 2. A vertical
distance by which a position is concealed from enemy
observation. 3. To shield from enemy fire or observation by
using natural or artificial obstacles. (JP 3-09)
Fire delivered on a target using the target itself as a point of
aim for either the weapon or the director. (JP 3-09.3)
A subdivision of a headquarters, i.e., forward echelon, rear
echelon (FM 6-0). Separate level of command. As
compared to a regiment, a division is a higher echelon; a
battalion is a lower echelon. A formation in which its
subdivisions are placed one behind another, with a lateral
and even spacing to the same side (FM 3-90).
Future Army System of Integrated Targets. A standardized
targetry system and architecture for Army training ranges
that supports the full scope of live fire training from home
station to Combined Training Centers to deployed locations.
(ACM Live)
The FGM-148 Javelin is an American man-portable fireand-forget anti-tank missile fielded to replace the M47
Dragon anti-tank missile in US service. It uses an automatic
infrared guidance that allows the user to seek cover
immediately after launch, as opposed to wired-guided
systems… where the user has to actively guide the weapon
throughout the engagement. The Javelin's HEAT warhead is
capable of defeating modern tanks by attacking them from
above, and is also useful against fortifications in a direct
attack flight.
An Army team provided by the field artillery component to
each maneuver company and troop to plan and coordinate
all indirect fire means available to the unit, including
mortars, field artillery, close air support, and naval gunfire.
(FM 1-02)
Non-lethal tactical training that provide Soldiers and units
the ability to employ their full range of combat weapons
systems against an opposing force in realistic operational
scenarios.
Training exercise for a training unit firing live ammunition
at targets. There may be moving targets and targets that
shoot back (using simulated weapons) acting in accordance
with predefined scenarios.
A type of atmospheric turbulence resulting from
temperature fluctuations in the air that adversely affects
MILES laser propagation, especially close to the earth's
surface.
A-3

Appendix A. Glossary
Term
Indirect Fire
Instrumentation System (IS)
Integrated Training
Environment (ITE)

Kill Zone
Live Fire

Live Training
Live Training Environment
(LTE)

Live, Virtual, Constructive, and
Gaming (LVCG)
M16/M4 carbine

Definition
Fire delivered on a target that is not itself used as a point of
aim for the weapon or the director.
Provides position location and weapons effects data for real
time exercise monitoring and After Action Review (AAR)
capability. (TSSIA FY13)
A system of systems that, by design, persistently and
consistently combines and connects key training enablers in
order to accurately stimulate Mission Command (MC)
systems and to meet the commander's training objectives in
the appropriate operational environment. (TCM ITE
Glossary)
That part of an ambush site where fire is concentrated to
isolate, fix, and destroy the enemy. (FM 3-90)
Exercise that is resource-intensive; player units maneuver
and employ organic and supporting weapons systems using
full-service ammunition. Live fire provides realistic
training on collective and Soldier skills.
Training executed in field conditions using tactical
equipment (involves real people operating real systems).
(AR 350-38)
Live training uses go-to-war systems and synthetic training
systems, on real terrain, operating in the full range of actual
battlefield day/night/adverse weather environmental
conditions. During live training events, units deploy against
an OPFOR and use actual or simulated systems and
weapons equipped with tactical engagement simulators to
replicate combat weapons effects and battle damage.
A common acronym used to describe the family of enablers
(Live, Virtual, Constructive, & Gaming) that enables the
Integrated Training Environment. (TSSIA FY13)
The M4 carbine is a shorter and lighter variant of the
M16A2 assault rifle. The M4 is a 5.56×45mm NATO, aircooled, direct impingement gas-operated, magazine-fed
carbine. It has a 14.5 in (370mm) barrel and a telescoping
stock.
The M4 carbine is extensively used by the United States
Armed Forces and is largely replacing the M16 rifle in
United States Army and United States Marine Corps
combat units as the primary infantry weapon and service
rifle. (Wikipedia)
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Term
M240L Light Machine Gun

M249 Squad Automatic
Weapon (SAW)

M320 Grenade Launcher

Maneuver Center of Excellence

Maneuver/Training Area

Mission Rehearsal

Definition
The M240 is the US military designation for a family of
belt-fed, gas-operated medium machine guns that chamber
the 7.62×51mm NATO cartridge. The M240 has been used
by the United States since the late 1970s. It is used
extensively by infantry, most often in rifle companies, as
well as on ground vehicles, watercraft, and aircraft.
The M249 light machine gun (LMG), formerly designated
the M249 Squad Automatic Weapon (SAW) and formally
written as Light Machine Gun, 5.56mm, M249, is the
American adaptation of the Belgian FN Minimi. The M249
is widely used in the U.S. Armed Forces. The M249
provides infantry squads with the high rate of fire of a
machine gun combined with accuracy and portability
approaching that of a rifle.
M320 Grenade Launcher Module (GLM) is the U.S.
military's designation for a new single-shot 40mm grenade
launcher system to replace the M203 The M320 uses the
same High-Low Propulsion System as the M203. The M320
was developed from but is not identical to the Heckler &
Koch AG36
The Maneuver Center of Excellence provides trained, agile,
adaptive Soldiers and leaders ready to operate across the
range of military operations; develops doctrine and
capabilities for the Maneuver Force and the individual
Soldier, and provides world-class quality of life for our
Soldiers, Civilians, and Army Families to ensure our
Army's Maneuver Forces are fully prepared to "Win in a
Complex World."
An MTA usually has enough ranges and training land
resources to support collective live-fire proficiency and
combined arms live-fire exercises. The MTAs are usually
geographically separate from LTAs. (TC 25-8)
Mission Rehearsal Exercises (MRE / MRX) ... The combat
training centers provide an ideal setting for replicating the
conditions of any mission. Units deploy to a CTC to
conduct a mission rehearsal exercise at the end of their
home station preparation.
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Term
Modular Open Systems
Approach

Mortar

Multi-Domain Operations
(MDO)

Multi-Echelon Training
Multiple Integrated Laser
Engagement System (MILES)

Definition
The Department of Defense’s (DoD) modular open systems
approach (MOSA) is to design systems with highly
cohesive, loosely coupled, and severable modules that can
be competed separately and acquired from independent
vendors. This approach allows the Department to acquire
warfighting capabilities, including systems, subsystems,
software components, and services, with more flexibility
and competition. MOSA implies the use of modular open
systems architecture, a structure in which system interfaces
share common, widely accepted standards, with which
conformance can be verified.
A smooth bore, muzzle-loading, high-angle-of-fire weapon
used for close-in support of ground troops. The Army uses
three mortars:
• The M224 60mm Lightweight Mortar fielded to Ranger
and Infantry Brigade Combat Teams (IBCT).
• The M252 81mm Medium Weight Mortar fielded to
Ranger, IBCTs, Armor Brigade Combat Teams
(ABCT), and Stryker Brigade Combat Team (SBCT)
formations.
• The M120/121 120mm Heavy Mortar. The 120mm
mortar has increased range and lethality over the 81mm
and 60mm mortars. The 120mm mortars are fielded in
the Ranger, IBCT, ABCT and SBCT formations.
Operations conducted across multiple domains and
contested spaces to overcome an adversary's (or enemy's)
strengths by presenting them with several operational and/or
tactical dilemmas through the combined application of
calibrated force posture; employment of multi-domain
formations; and convergence of capabilities across domains,
environments, and functions in time and spaces to achieve
operational and tactical objectives. (TP 525-3-1)
A training technique that allows for the simultaneous
training of more than one echelon on different or
complementary tasks. (Multi-echelon Training: FM 7-0)
Provides real-time casualty effects during Force-on-Force
training scenarios, permitting realistic combat training
without the hazards of live ammunition. MILES provides
the capability for force-on-force, real-time tactical
engagement at unit sizes up to battalion level. (TSSIA
FY13)
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Term
Munition

Near Real Time

Objective Rally Point (ORP)
Occlusion
Offset Sensing

One World Terrain (OWT)

Operational View (OV)

Opposing Force (OPFOR)

Platoon
Point Ambush

Definition
A complete device charged with explosives; propellants;
pyrotechnics; initiating composition; or chemical,
biological, radiological, or nuclear material for use in
operations including demolitions. (JP 3-42)
Not real time, but close enough that there is no perceivable
difference. Real-time and near real-time are synonymous in
a practical sense and only differ in a scientific or scholarly
sense: a simulation will never operate in real-time, so
someone needs to specify how close to real-time the
simulation needs to run to be considered real-time versus
slower than real-time (when it becomes perceptible) or
faster than real-time. (TCM-ITE Glossary)
A rally point established on an easily identifiable point on
the ground where all elements of the infiltrating unit
assemble and prepare to attack the objective. (ADRP 3-90)
Blockage or obstruction that precludes a munition from
reaching its intended target
Capability that allows live indirect fires to be fully
integrated into live fire exercises on Army ranges. The Fire
Direction Center (FDC) receives the observer's call for
indirect fire on the range. STE capabilities allows an FDC
to respond to the observer with virtual fire on the firing
range, while sending the artillery and mortar crews separate
firing data for them to live fire into the range impact area.
(ACM Ranges)
A terrain capability that provides a fully accessible
representation of the globe, accessible through the Army
network, useable by all simulation trainers that represents
the complexities of the Operational Environment and the
multi-domain battlefield. (STE CFT)
An architecture view that describes the joint capabilities
that the user seeks and how to employ them. The OVs also
identify the operational nodes, the critical information
needed to support the piece of the process associated with
the nodes, and the organizational relationships. (NR-KPP
CJCSI)
A plausible, flexible military and/or paramilitary force
representing a composite of varying capabilities of actual
worldwide forces, used in lieu of a specific threat force, for
training and developing U.S. forces. (COE ARP HDBK)
A subdivision of a company or troop consisting of two or
more squads or sections. (ADRP 3-90)
In a point ambush, soldiers deploy to attack an enemy in a
single kill zone. (FM 7-8)
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Term
Predicted Impact Point (PIP)

Definition
Location that a ballistic projectile is expected to strike if
fired.
Realistic
Realistic as applied to training can be defined as having
enough accuracy and completeness to achieve these
objectives:
- Induce suspension of disbelief in participants
- Build confidence in simulation outcomes
- Avoid negative training
- Train on all weapons used in the field
Reconfigurable Virtual
A semi-immersive training simulation that represents
Collective Trainer (RVCT)
dismounted training from squad through platoon. (STE
CFT)
Sight Line
A sightline (also sight line) or visual axis is a normally
unobstructed line of sight between an intended observer (or
spectator) and a subject of interest. (Wikipedia)
Small Arms
"Small arms" are, broadly speaking, firearms designed for
individual use. They include: handguns, rifles, carbines,
sub-machine guns, assault rifles and light machine guns.
Soldier and Squad Virtual
The S/SVT is an integrated Soldier / Squad simulation
Trainer (S/SVT)
training capability for close combat, multi-domain battle in
diverse complex operational environments. It provides
training, qualification, and certification for Soldiers to
conduct precision targeting with precision munitions,
replicate, integrate unmanned aerial systems (UAS) /
counter UAS operations, conduct clearance of fires, and
airspace de-confliction. It provides virtual training
capability for weapon skill development and for Use of
Force, to maintain requirements for federal law enforcement
certification.
Synthetic Training Environment The Army's future training capability is the Synthetic
(STE)
Training Environment (STE). The STE will be a single,
interconnected training system that provides a Common
Synthetic Environment (CSE), in which units from squad
through Army Service Component Command (ASCC) train
in the most appropriate domain live, virtual, constructive, or
gaming domain or in all four simultaneously.
Tactical Engagement
A categorical term used to describe a system of systems that
Simulation System (TESS)
provides a simulation of the casualty producing effects of
weapons and supports assessment of training performance
through the recording of the results of tactical engagement
events.
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Term
Terrain Database (AKA Terrain
Data File)

Training Aides, Devices,
Simulations, and Simulators
(TADSS)
Training Exercise

Training Infrastructure

Training Management Tools
(TMT)

Training Simulation

Training Simulation Software
(TSS)

Definition
Terrain Data File: TADSS- and MC system-ingestible form
of the geographic region specified in the Scenario. Terrain
includes the representation of the underlying geography
including all of the natural and manmade features on it.
Terrain elements include items such as elevation, bodies of
water, bridges, tunnels, roads, political boundaries, and
buildings. Terrain is used for drawing maps and for
calculations such as line-of-sight, velocity, or 3-D motion.
All TADSS, ranges and MC systems in a given ITE-enabled
exercise need to consistently represent the terrain associated
with the scenario, either by using common terrain databases
or by correlating them. Terrain databases have different
levels of fidelity to meet training objectives; an aviation unit
would likely not need the same level of fidelity that a light
infantry unit would need. (TCM-ITE Glossary)
A term that includes training range and combat training
center (CTC) instrumentation, tactical engagement
simulation (TES), battle simulation, targets, training-unique
ammunition, and dummy, drill, and inert munitions. (TC
25-8)
A combined set of training conditions designed to convey a
higher level of proficiency. These conditions are designed
to test a specific set of objectives. The duration of a
Training event may last for several days. (LT2 Glossary)
The means or the physical enabler for the IA and includes
facilities, power, communications assets, the training
support system, personnel and equipment, and the
management structure. (TP 525-8-3)
A training management tool that is intuitive and easy to use,
that commanders can access anywhere, anytime to create
training scenarios, that automatically retrieves and
transformations authoritative data and automatically
generates and populates simulation databases. (STE CFT)
Simulators developed to replicate actual systems that
support training requirements. Examples include flight
simulators, driver simulators, and gunnery trainers. (AR
350-38)
The Training Simulation Software (TSS) is the simulation
software engine within which the synthetic environment
operates. The TSS provides Soldiers and Units a realistic
(e.g., physics-based effects), Single Synthetic Environment
(SSE); a digital representation of the dynamic operational
environment and the military capabilities in the scenario; to
support collective training from squad through Army
Service Component Commands (ASCC). (STE CFT)
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Term
Use Case

Weapon System

Weapons Effects

Definition
Use case in software engineering and systems engineering
is a description of a system's behavior as it responds to a
request that originates from outside of that system. In other
words, a use case describes "who" can do "what" with the
system in question. The use case technique captures a
system's behavioral requirements by detailing scenariodriven threads through the functional requirements.
(MITRE SEG) AKA Vignette, Scenario
A combination of one or more weapons with all related
equipment, materials, services, personnel, and means of
delivery and deployment (if applicable) required for selfsufficiency. (JP 3-0)
Visual, auditory, olfactory, and tactile or haptic feedback
for the employment of weapons at the Point of Origin, Point
in Space (tracer effects), and Point of Impact; includes
battlefield effects. The detectable simulated signatures of a
battlefield participant caused by a successful engagement of
an associated FASIT target. (FASIT ICD)
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Use Case: (Platoon Point Ambush) (FoF)
A light infantry platoon leader looks at the horizon, waiting for the signs of an approaching
opposing force (OPFOR) convoy. His platoon has established a point ambush and intends to
attack the OPFOR when they move through an area well known for enemy activity. While
planning for the ambush, the platoon leader specifically chose a location that was free of
vegetation and had clear sight lines to engage the enemy once they were in the kill zone. The
platoon leader knew full well that in this situation, his Soldiers needed to see the enemy to kill
them and nothing could obstruct their view. After hours of detailed planning and rehearsals, the
platoon leader split the platoon into three elements (assault, security, and supporting base of fire)
and strategically positioned them to deliver a crushing blow to the enemy as they travelled along
the route.
At long last, the security team notified the assault and support elements that the OPFOR was
approaching. With the enemy convoy clearly in sight, the Platoon Leader gave the order to
initiate the ambush using the greatest casualty producing weapons at his disposal, which included
M18 Claymore Anti-Personnel Mines, four M-240L light machine guns, and an FGM-148
Javelin anti-armor missile. The Javelin was used to disable the lead vehicle and fix the convoy in
the kill zone while the crew-served weapons destroyed the remaining vehicles. In a crescendo of
smoke and deafening machine gun fire, the enemy was stopped in its tracks. The platoon uses its
M320 grenade launchers to engage any remaining enemy heavy weapons. Kill indicators
(rotating orange lights) began to blink on the enemy vehicles and the high-pitched whine of body
harness alarms filled the air to signify the OPFOR Soldiers were neutralized.
With the initial ambush complete, the Platoon Leader gave the signal for the support element to
shift fire and allow the assault element to attack through the kill zone and conduct actions on the
objective. M224 60mm Lightweight Mortars are used to seal off the objective area from enemy
reinforcements and to cover withdrawal of friendly forces. Once all the enemy intelligence was
collected, prisoners were secured, and OPFOR equipment was destroyed, the platoon moved to
an objective rally point to break contact.
In this scenario, the platoon wasn't in actual combat – but they were training for it at the
Maneuver Center of Excellence located at Fort Benning, Georgia. To add realism to the
exercise, Soldiers (including the OPFOR) wear harnesses with sensors on their bodies and each
of their weapons is converted to fire blank ammunition and fitted with laser transmitters to
simulate the firing of live ammunition. The legacy system is known as the Multiple Integrated
Laser Engagement System or "MILES" for short, which uses laser transmitters and receivers to
record hits and kills.
At the conclusion of the event, the Platoon Leader conducted an on-site After Action Review
(AAR) to assess the training in relation to the stated objectives. Using data recorded by the
training instrumentation system, the platoon is able to objectively assess their performance and
identify lessons learned. If the unit leadership feels a task was not completed to standard,
retraining is conducted to achieve an acceptable level of proficiency before concluding the
training event.
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Use Case: Indirect Fire (Mechanized [Armor] Platoon Deliberate Attack) (FoT)
3rd Platoon of B Company (mechanized infantry) is conducting platoon live fire on an Army
range. The exercise includes indirect fire support from the battalion's mortar platoon and the
brigade's artillery battalion. The artillery battalion attached a Fire Support Team (FiST) in a
Bradley Fire Support Vehicle to coordinate indirect fire for the mechanized platoon's mission to
destroy an enemy security outpost.
The platoon begins tactical movement toward the enemy's positions. As the platoon closes on
their objective, the platoon leader has the FiST call for indirect fire on the outpost to disrupt the
enemy's defense. The FiST and platoon sees the virtual artillery visual and auditory effects land
just short of the objective and adjusts the fires more precisely onto the objective.
The platoon leader continues moving the platoon until they reach a position where the Soldiers
will dismount from their BFVs for the assault. The platoon leader tells the FiST to cease indirect
fires. As soon as the virtual indirect fire stops, the platoon leader begins the infantry assault
supported by direct fire from his BFVs. The BFVs report that two enemy vehicles (targets) on
the objective have been destroyed by indirect fires and the BFVs have destroyed two more. The
platoon leader sees that the artillery and BFV fires have "killed" the majority of the infantry
targets that were in the open, so he focuses the infantry attack on the enemy (targets) defending a
trench line. The assault overruns the position and secures the objective. The platoon leader
shifts the BFV's focus to engaging any enemy counter attack attempts.
The BFV section reports armored vehicles assembling for a counter attack. The platoon leader
reports to the commander that his objective is secure, but he tells the company commander it
looks like the enemy will counterattack his position.
The commander calls the FiST and tells him that battalion has attack helicopters available and
will commit them to defeat the counterattack. The FiST contacts the attack helicopters and
designates the targets for them (in the artillery impact area outside of the live fire range). The
attack helicopter platoon leader confirms the designation and engages the threat with Hellfire
missiles.
In this scenario, the platoon was training on a Synthetic Training Environment (STE) enabled
automated live fire range at their home station. The platoon was able to use their weapons
systems with live ammunition against an "enemy" effectively portrayed by intelligent targets
controlled through the range instrumentation system. The STE, with the range instrumentation
system, seamlessly integrated the live and virtual environments to replicate a realistic and
immersive training exercise. STE enabled effects allowed Soldiers to see and feel artillery
impacting near them, an experience that could not be safely achieved with live artillery landing
on the range footprint. Artillery (FiST) and aerial observers were also able to not only see
indirect fire impacting on the range, but to use their ranging and targeting systems to initiate and
adjust fires on the range. In a Force-on Force only environment, the effects on the objective is
all that's required. In a Force-on-Target environment, not only are the effects present on the
range, the indirect fire gunners will be able to conduct live-fire gunnery into the duded impact
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area. The STE enabled indirect fires on the range provided realistic effects on the live and virtual
range targets. If the simulated indirect fire landed in the target area, the instrumentation assessed
target hits and damage to the target area. STE enabled capabilities also portrayed virtual targets
(the counterattack force) in the impact areas that the artillery and attack helicopters were able to
engage with live fire. The accuracy of their engagement was also scored without having to
physically set up sensors and targets in a dudded impact area.
With offset sensing, STE enabled artillery effects simulated realistic effects and stimulus on the
range, but it also enabled the artillery and mortar crews to conduct live fire training by firing into
the impact area. The fire direction center (FDC) received the FiST's call for indirect fire. The
FDC used STE and existing operational capabilities to virtually replicate indirect fire onto the
range, while actually sending the artillery and mortar crews firing data for live fire into the
impact area. However, risk must be mitigated in this capability to ensure that there is no mix up
in the data sent to live firing artillery/mortar to ensure that virtual rounds are fired on the firing
range and live rounds are only ever fired into the impact area. This process was completely
transparent to both the artillery observer and the artillery/mortar crews. This capability will truly
be game changing for live fire range training. Realistic looking, intelligent targets that stimulate
the firing unit through the signatures they emit and the ability to "shoot back" (visual cues
simulating weapons fire and by delivering near misses or appropriate "kills" to the firing unit)
will complete the immersive experience.
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Appendix C. Operational Views
Platoon Ambush (FoF) Operational View
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Indirect Fire (FoT) Operational View

UGCS

Forward and/or Aerial Observers (1, 1A)
•
•
•
•

Capability to execute range training with or without Actual Ballistics (4)
Visual and Auditory Effects on the training range
Adjustments can be observed by the training unit. Battle damage is assessed to enemy forces.
Embedded/appended ability to observe the battle space and indirect fire effects by ground and aerial observers' sights and
sensors.
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Appendix D. Platoon Table of Organization
Infantry Platoon

Infantry Squad (x3)

Weapons Squad
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Mechanized Platoon Organization
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Appendix E. Infantry Platoon Table of Equipment

Current Live Force-on-Force Capability of the Light Infantry Platoon
M224 60mm
LW Mortar

Company Mortars
M4 Rifle

M249 Squad
M320 Grenade
Automatic Weapon Launcher w/M4

Squad Weapons

FGM-148 Javelin
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M240L
Medium MG

M3 MAAWS
Carl Gustaf

Heavy Weapons Squad Weapons

Appendix F. Live Training Environment
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Below are the capability description for each Technical Focus Areas.
Simulation of Direct Fire Weapons
•
•

Simulation of direct fire capabilities (e.g., M4 carbines, M249 Squad Automatic Weapon,
M240L light machinegun, and similar capabilities) which accurately represent the ballistic
trajectories of fired ordnance
Tactical engagement simulation system (TESS) for Soldiers and weapons which allows
unencumbered freedom of movement

To enable this capability, we need a system that:
− Is capable of measuring all variables impacting the calculation of accurate trajectory (e.g.
weapon azimuth and elevation, weapon type, ammo type, shooter and target location,
shooter and target position and elevation, and etc.)
− Is capable of calculating an accurate ballistic impact point based on measurements
gathered to determine target engagement success (to include time of flight, impact of
terrain between target and shooter, and etc.)
− Does not suffer performance degradation due to live training environment effects such as
fog, heat scintillation, smoke, and concealment shoot through, and etc.
− Is capable of providing key event data to an information system (for Situational
Awareness or AAR)

Simulation of Counter Defilade Fire
•

Simulation of counter defilade capabilities (e.g., M320 grenade launcher) which allow
Soldiers to adjust fire onto the target

To enable this capability, we need a system that:
− Is capable of taking measurements for all variables impacting the calculation of accurate
trajectory (e.g., weapon azimuth and elevation, weapon type, ammo type, shooter and
target location, shooter and target position and elevation, and etc.)
− Is capable of calculating an accurate ballistic impact point based on measurements
gathered to determine target engagement success. (to include time of flight, impact of
terrain between target and shooter, and etc.)
− Affect other entities within the munitions' area of effect
− Does not suffer performance degradation due to live training environment effects such as
fog, heat scintillation, smoke, and concealment shoot through, etc.
− Does not suffer performance degradation due to line-of-sight impediments (i.e., The
weapon can affect targets that are not within line-of-sight)
− Be seen, heard, and felt by all observers of the engagement
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Simulation of Indirect Fire Weapons
•

Simulation of indirect fire weapons capabilities (e.g., M224 60mm Lightweight Mortar) that
allows Soldiers to observe and adjust fires onto the target

To accurately represent area weapons, we need a system that:
− Is capable of taking measurements for all variables impacting the calculation of accurate
trajectory (e.g., weapon azimuth and elevation, weapon type, ammo type, shooter and
target location, shooter and target position and elevation, etc.)
− Is capable of calculating an accurate ballistic impact point based on measurements
gathered to determine target engagement success (to include time of flight, impact of
terrain between target and shooter, etc.)
− Affects other entities within the munitions' area of effect
− Does not suffer performance degradation due to live training environment effects such as
fog, heat scintillation, smoke, and concealment shoot through, etc.
− Does not suffer performance degradation due to line-of-sight impediments (i.e. The
weapon can affect targets that are not within line of sight)
− Can be seen, heard, and felt by all observers of the engagement
− Takes terrain, occlusions, protective measures, et al., into account during the calculation
of ballistic impact point

The attributes below apply to all potential solutions and will be key considerations for
determining a fielded systems ability to operate in the intended training environment
Realistic damage and casualty assessment results
Weapons and battlefield effects for employed munitions types include associated visual,
auditory, and haptic feedback
•
Tactical engagement simulation system (TESS) for Soldiers and weapons which allows
unencumbered freedom of movement
To reproduce the operational environment, we need a system that:
• Can stimulate a trainee's vision, hearing, and touch
• Is rugged enough to properly function in the Army's field training environment
• Looks and feels like the real thing
• Provides near-real-time notification of hit/kill and detailed casualty assessment
information
• Provides near-real-time notification of hit/kill and detailed vehicle damage assessment
information
• Poses no real threat of injury to Soldiers
•
•
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This specific STE-LTS OTA effort seeks to develop, test, and field mature direct, indirect fire
systems and counter defilade fire to address impending EUL issues and evolve to enable the
next generation live training environment. As such, the following foundational architecture
principles should be key considerations:
•

A modular open system design that considers scalability, extensibility, and the appropriate
supporting data rights

•

Interoperate with fielded live training capabilities to include the range communication
network, Live Training Transformation (LT2) systems and virtual, and constructive systems.

•

Foster Technology Agility using Industry Best Practices and Technologies to enable rapid
alignment with Army Priorities

•

Support integration/interface with other stakeholder architectures to include STE enabled
systems

•

Will not limit technology innovation

•

Support multiple classification levels and enables cybersecurity

•

Facilitate future objective interfaces

•

Foster interoperability both internal and external

•

Utilization of industry and Government open standards, protocols, and data models

•

Reduce Cost of Quality, Development, Operations and Sustainment Costs

•

Support a range of deployment options to include distributed/cloud based, stand alone, edge
computing and platform/embedded capabilities

Each of the technical focus area will be evaluated separately. The vendor responses will be
assessed based upon the following guidelines:
System Maturity: The Government’s definition of a mature system is a system that consists of
capabilities/technologies with a level of maturity to allow for realization of a rapid prototype that
can start replacing I-MILES within approximately two to five years. Below are the system
attributes that Government will utilize to assess a solutions maturity.
1. Stable: system must
a. Consistently meet performance requirements. (Note: system performance must be
greater than I-MILES as stated in System Capability criteria category)
b. Consists of developed ready or commonly used technologies and interface
standards (Government will consider the solution overall TRL assessment)
2. Deployable: system must include product support package to enable successful fielding
(e.g., tech data delivery, packaging, handling, storage transportation and spares).
3. Sustainable: system must be able to operate and sustain in the field.
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System Architecture: The Government is seeking solution that can integrate with fielding
training systems but has ability to evolve to integrate with future training systems such as STEIS. Below are two attributes that will be evaluated part of the criteria category
1. Interoperability: The solution can interface with fielded live training capabilities to
include the range communication network, Live Training Transformation (LT2) systems and
virtual, and constructive systems.
2. Modularity: The Government seeks open architecture solution that
a. Adhere to Modular Open System Approach (MOSA) principles (e.g., loosely
couple modules, leverages open standards)
b.
Provide maximum flexibility at both the system and subsystem levels to
address I-MILES replacement/divestment due to EUL
c. Foster agility needed to incorporate emerging technologies to address lifecycle
issues, maintain operational relevancy and support evolution to enable STE live and
synthetic convergence
System Capability: The Government seeks a solution as capable or more then I-MILES system.
The Government will evaluate direct fire and indirect fire proposed capabilities separately.
Below are the attributes for each of the engagement type.
1. Direct Fire
a. Accuracy & precision: system must enable realistic, accurate and precise
engagement that closely replicates the weapon systems
b. Realism: System must
i.
Penetrate concealment and overcome obscurants
ii.
Models effective range of the weapon
iii.
Capable to lead target
iv.
Conducts realistic causality assessment based on the location of the hit and
provide feedback to relevant participants
2. Indirect Fire
a. Realism: System must
i.
Conduct realistic mortar crew
ii.
Counter defilade gunner drill
iii.
Provide impact data to the Government's Live Training environment
which will produce casualty assessments
iv.
Alert participants on near impacts and
v.
Enable observers to adjust the mortar or grenade point of impact
vi.
Conducts realistic causality assessment based on the location of the hit and
provide feedback to relevant participants
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