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Executive Summary

The Live Training Environment (LTE) is one of three environments (live, virtual, and constructive) that make up the Army’s Synthetic Training Environment (STE) as defined in the Training, Exercise, and Military Operations (TEMO) Domain Management Plan.  This capstone requirements document (CRD) describes the Army’s azimuth for the Live Training Environment (LTE), the technical vision to create it, and the overarching standards and interoperability requirements for the family of live training support systems that comprise it.  This CRD applies to the training aids, devices, simulators and simulations (TADSS), ranges and targetry, opposing force (OPFOR) material systems, and embedded training systems that are included in the training support infrastructure (TSI) that sustains live training at Army installations, the Combat Training Centers (CTCs), and deployed sites.

This update implements the requirements specified in Annex A, Synthetic Training Environment, TEMO Domain Management Plan and CJCS Instruction 3170.01A, 10 August 1999.  This CRD supersedes the pervious version of the Live Capstone Requirements Document, dated Oct 98.

Paragraph one defines the LTE mission area.  The paragraph discusses the mission need, describes the LTE family of systems, the operational concept, the LTE framework and supporting concepts and architectures (information, functional, and product).  The paragraph provides the reader a holistic view of the LTE.  This paragraph is recommended reading for all personnel.

Paragraph two describes the threat that complies with the Quadrennial Review transformation to a “capabilities-based” force and is of general interest.

Paragraph Three describes the shortcomings of legacy systems.  The definition of shortcomings is based on numerous analyses identified in Tab 2.  This paragraph presents the need for future LTE systems by discussing the shortcomings that prevent commanders from executing quality live training.

Paragraph four presents the performance requirements and parameters that are common to the family of LTE systems.  Key performance parameters, those that if not successfully accomplished will invalidate the program, are presented.  Threshold and objective measures are presented for each parameter.  The measures are the percent of accomplishment required and desired upon full implementation of the specified parameter.  This paragraph and Tab 3 Information Exchange Requirements are a must for writers preparing mission needs statements (MNS) and operational requirements documents (ORDs) for LTE systems.

While this CRD supports Army policy for embedded training, it does not prescribe parameters for embedded training systems.  Embedded training system parameters must be defined in relationship to the supported end-item and in accordance with Department of the Army policy.  It is desired that future instrumentation, ranges, targetry, training ammunition, management automated support systems, and Tactical Engagement Simulations (TES) that comprise the LTE training support infrastructure can plug into the embedded training system allowing the end-item to fully participate in a training event that leverages all three STEs.
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1. General description of operational capability. TC “General description of operational capability.” \f C \l “1”   This appendix supersedes the pervious version of the Live Capstone Requirements Document (CRD), dated Oct 98.

a. Introduction. TC “Introduction.” \f C \l “1”   This CRD describes the Army’s azimuth to and objective for the Live Training Environment (LTE), the technical vision to create it, and the overarching standards and interoperability requirements for the family of live training support systems that comprise it.  This CRD applies to the instrumentation, training aids, devices, simulators and simulations (TADSS), ranges and targetry, opposing force (OPFOR) material systems, and embedded training systems that are included in the training support infrastructure that sustains live training at Army installations, the Combat Training Centers (CTCs), and deployed sites.  This CRD provides guidance for developing Mission Needs Statements (MNS), Operational Requirements Documents (ORD) for LTE systems.

b. Mission area description. TC “Mission area description.” \f C \l “1”   The LTE is one of three environments that make up the Army’s Synthetic Training Environment (STE) as defined in the Training, Exercise, and Military Operations (TEMO) Domain Management Plan.  The TEMO-STE mission area prescribes a seamless, (timely, accurate, and automatic) digital linking of the live, virtual, and constructive training environments.  Paragraph 1.b summarizes the LTE mission need; describes the LTE mission area, the LTE family of systems concept, the live-training support infrastructure (TSI) that sustains it; and explains the architectures that shape it. 

(1) Summary of mission need. TC “Summary of mission need.” \f C \l “1”   The digital battlefield is the application of information technologies to acquire, interpret, determine relevance, exchange, and employ timely information throughout the battlespace tailored to the needs of each commander, shooter, and supporter.  This awareness allows commanders, staffs, and soldiers to maintain a clear and accurate understanding of the battlespace necessary to support planning and mission execution.  The “Brigade Set Fielding” (BSF) and “Brigade Combat Team (BCT)- Initial Brigade” concepts are examples of the Army’s information technology and force modernization initiatives that indicate the magnitude of the training mission need.  Brigade Set Fielding will modernize the current force (six heavy divisions, four light divisions, four Corps, and designated reserve components) between 2001 and 2015 and beyond.  Brigade Set Fielding will introduce requirements for additional training infrastructure at installations.  Examples of major training requirements needed to support BSF include need for a tactical Internet; simulations and simulators capable of stimulating digital communications devices; collecting, processing, and reporting simulation data; and range instrumentation modifications.  The BCT-initial brigade is an Army Chief of Staff initiative to build a rapidly deployable, strategic force focused on independent stability and support operations through major theater of war capabilities as an augmentation force to a division.  In addition to the requirements discussed above, the BCT, with its focus on stability and support operations, introduces requirements for instrumented MOUT sites.  The Army is fielding an information operations (IO) warfighting capability and a lethal deployable force, yet except for an extremely limited capability at a handful of installations, the Army is unprepared to train soldiers on these new missions and complex capabilities.  Training facility (e.g., electromagnetic spectrum, communication networks, buildings, ranges, MOUT sites, classrooms, storage, motor pools, hard stands, etc.) upgrades are required to train a modern force.  These upgrades have operational and environmental impacts that require conservation of manpower and efficient use of training resources.

(2) Live training environment mission area description TC “Live training environment mission area description” \f C \l “1” .  The LTE is required to support training during peacetime, mobilization, and during the execution of military operations.  The LTE mission area, and its companion Live-TSI, is composed of a family of systems that include the operational, functional and product architectures that make up the live portion of the Army Training Strategy and its sustaining Army-TSI.  The LTE family of systems provide commanders and soldiers modern and realistic training areas to conduct joint and combined arms collective Force-on-Force (FOF), Force-on-Target (FOT), Live Fire (LF) field training, and assess training results.

(3) Live training environment family of systems concept. TC “Live training environment family of systems concept.” \f C \l “1”   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.  Combinations of operational systems, TADSS including Tactical Engagement Simulations (TES), targetry, and the OPFOR support live training simulation, stimulation and data collection requirements. Appropriate live training systems provide links to virtual and constructive simulations, instrumentation, and after-action review (AAR) and take–home package capabilities.  Figure 1-1 depicts the LTE family of systems and sub systems that are part of the Army-TSI and described in paragraph 1,b, (3).
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Figure 1-1 LTE Training System of Systems TC "Figure 1-1 LTE Training System of Systems" \f F \l "1" 
(4) [image: image8.png]


Live-Training Environment operational framework. TC “Live-Training Environment operational framework.” \f C \l “1”   The LTE’s operational framework makes up the Live-TSI.  The live-TSI, a part of the Army TSI, provides a cost effective, supportable, interoperable and connected foundation for the LTE.  The Army TSI, including the live-TSI, is the basic framework, figure 1-2, of enabling technologies, facilities and services required by institutions, homestations, CTCs and deployed units to train and sustain force readiness.  The following are components of the Army TSI.

* CTC-Combat training Centers, NSTD-Non system training devices, TSP-Training Support Packages

Figure 1-2 Army Training Support Infrastructure Framework TC "Figure 1-2 Army Training Support Infrastructure Framework" \f F \l "1" 
· Communications.  TSI communications provides a networked structure of interoperable communications transceivers and media systems that support unit training (brigade and below), tactical systems and TADSS at homestation and CTCs, and deployed theaters resources.

· TADSS.  Training Aids, Devices, Simulators and Simulations (TADSS) is a general term for multidimensional, stand alone, appended or embedded training hardware and software systems.  TADSS are characterized (AR 350-38) as systems or nonsystem.  Nonsystem TADSS (NSTDs) include Tactical Engagement Simulations (TES) training systems, targets and targetry; CTC, homestation, and range instrumentation systems; training-unique ammunition; dummy, drill, and inert munitions, virtual simulators; and constructive simulations.  System-TADSS (STDs) are used with a family of systems or a single system or item of equipment.  System TADSS, embedded into a supported system, is the preferred Army approach
.  NSTDs support general military training and nonsystem-specific training requirements.  TADSS do not include permanent or semi-permanent training facilities or tactical or nontactical equipment used in training.

· Common Training Support Architectures.  Training support architectures are those functional, technical and product architectures that structure the organization, content, process, relationships and common operating environment for their specific functions, system technical components and products.  Architectures should not be confused with field applications, systems and products that must comply with the architectural standards.  Common training support architectures include the Joint Technical Architecture-Army (JTA-Army) that is mandatory for all systems that produce, use, or exchange information electronically.  The JTA-A is the Army’s enterprise architecture mechanism for complying with a number of Department of Defense (DoD) mandated architectures e.g., Joint Technical Architecture (JTA)) for C4I systems, High Level Architecture (HLA) for models and simulations, Open Electronic Standards (OES) for weapons systems, and the Technical Architecture Framework for Information Management (TAFIM).  The Army Training XXI Functional Architecture (ATFA), figure 1-3, details the functional requirements of Army Training (AT) XXI in both narrative form and functional process model.  The ATFA guides systems developers by detailing the functional requirements and relationships of their systems.  The Army Training XXI Technical Architecture (ATTA) defines the framework for the AT XXI system.  The Common Training Instrumentation Architecture (CTIA), figure 1-3-1 will define a common operating environment for instrumented live training and will include core services, components, and configurations.  The CTIA consists of standards and protocols to be used in building the systems that operate as part of the common operating environment for training instrumentation systems.
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Figure 1-3.  Army Training XXI Architecture Hierarchy TC "Figure 1-3.  Army Training XXI Architecture Hierarchy" \f F \l "1" 
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Figure 1-3-1 CTIA system view (SV1) TC "Figure 1-3-1 CTIA system view(SV1)" \f F \l "1" 
· Facilities.  TSI facilities are real property consisting of training ranges, military operations on urban terrain (MOUT) sites, buildings, and conveyances for mobile training support systems that are essential platforms for universal and advanced training support applications.

· Training Support Services.  Training support services are defined as an evolving system of training support synchronized with developing warfighting technologies.  TSI services prepare, bring, transport, distribute, sustain, and deliver to the proper place or recipient universal and advanced training support applications. The support services providers include TRADOC schools and institutions, homestations, CTCs and Major Training Areas (MTAs), and deployed theaters of operation’s internal capabilities.

(5) Live Functional Architecture description. TC “Live Functional Architecture description.” \f C \l “1”   The live functional architecture, and related AT XXI management information systems like the Standard Army Training System (SATS), provides a framework for describing the capabilities that training support products and systems must perform.
  Figure 1-4 portrays the structure and composition of the Live Functional Architecture.

[image: image9.wmf]
Figure 1-4 Live Functional Architecture TC “Figure 1-4 Live Functional Architecture” \f F \l “1” 
(6) Live Product Architecture description. TC “Live Product Architecture description.” \f C \l “1”   The LTE product architecture is a top-down, aggregated architecture composed of six product lines and related sub-families.  The LTE product architecture supports the Army training management model.  The product lines are shown in figure 1-5:
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Figure 1-5 Live Environment Product Architecture TC "Figure 1-5 Live Environment Product Architecture" \f F \l "1" 
c. Operational Concept--type of capability proposed. TC “Operational Concept--type of capability proposed.” \f C \l “1”   This LTE CRD implements the TEMO Management Plan and Annex A, Capstone Requirements Document for the Synthetic Training Environment.  Today, the LTE remains the principal environment for assessing unit-training performance; however, planners must adapt to what is feasible, suitable and affordable given evolving technologies and operational and fiscal environments.  The LTE must support the integration and synchronization of inputs from various virtual and constructive simulation tools to portray the breadth of battlefield functions during a live training event e.g., exchanging data (internally and externally), portraying weapons effects, and adjudicating the results of a fight.  The LTE must keep pace with modernization to meet Army training requirements.  This vision includes all LTE supporting TSI components and enablers supporting collective mission training conducted at the following sites.

· Homestation
 provides support for situational training exercises (STX), field training exercises (FTX), small unit combined arms live fire exercises and MOUT training.  The above mentioned training events support external evaluations and command certification of active and reserve deployable units, provide tools for unit readiness assessments, and preparations for maneuver CTCs rotations or actual deployments. Homestation infrastructure provides the capability for the seamless integration of new and product-improved warfighter systems; and to support collective new equipment training (NET), doctrine and tactics training (DTT); and sustainment training (ST).

· Maneuver Combat Training Centers provide support for task force maneuver and combined arms live fire exercises (CALFEX) and MOUT training.  The maneuver CTCs’ live exercises are for Army-task force tactical tasks as well as joint system integration tasks necessary to train as the land component of joint task forces.  Maneuver CTCs provide world-class OPFOR capabilities to train Force XXI (FXXI) and Army After Next (AAN) maneuver brigade tasks.

· Deployed live-TSI provides support for mission rehearsals, training theater and mission specific tasks, sustaining mission essential task proficiency, unit reconstitution, post-deployment and post combat operations training, and in-theater new equipment training.
d. LTE operational concept. TC “LTE operational concept.” \f C \l “1”   The LTE, through its sustaining live-TSI, assists commanders, trainers and soldiers gain and sustain the skills, knowledge, and attributes necessary to fight, win and survive on the modern battlefield.  Rehearsal of specific missions will assure expected outcomes with minimum losses during actual engagements.  The prime focus of the LTE is effective, efficient, and cost-effective training.  Live training remains the principal environment for assessing unit capabilities.  To achieve required battlefield fidelity, the LTE must accurately portray modern battlefield systems and capabilities.  Accurate portrayal requires the LTE to fully integrate all simulation domains--live, virtual, and constructive.  While technological and mission changes are increasing training requirements; environmental, political, and economic factors are constraining the amount of live training commanders can conduct.  The LTE will adapt to what is feasible, suitable, and affordable given evolving technology and our operational and fiscal environment (see figure 1-6).  Sound training strategies must be developed based on building individual, leader, and crew skills using cost effective TADSS at the appropriate training echelon.
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Figure 1-6 Changing LTE environment TC “Figure 1-6 Changing LTE environment” \f F \l “1” 
The family of live training systems must integrate, through a simulation interface, various simulation tools to portray the breadth of battlefield functions during live exercises.  Live training capability must keep pace with Army modernization to remain current.  However, live training resources must be focused on mission essential support.  Live training focuses its priorities on developing fieldcraft, hands-on-experience and hardening the force under realistic battlefield conditions and validating unit proficiency.  Figure 1-7 provides the high-level operational concept graphic of the LTE integrated in the Army TSI.  The figure shows the relationship, with the virtual and constructive domains, live training must be sustained to present realistic individual and collective training.
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Figure 1-7 High-Level Operational Concept (OV-1) TC "Figure 1-7 High-Level Operational Concept (OV1)" \f F \l "1"  

e. LTE support concept. TC “LTE support concept” \f C \l “1”   LTE, through the live-TSI, includes architectures, system and nonsystem TADSS, ranges, facilities, targets, instrumentation, and planning and management tools needed to support realistic and stressful combat training.

(1) Logistics support TC "Logistics support" \f C \l "1" .  The live-TSI components will be designed to facilitate maintenance and servicing with minimum personnel (normally contractor operations and life cycle support).  Operational maintenance and repairs will be performed for the line replaceable unit at the lowest echelon, at homestation, in deployed theaters of operation, and Joint Service logistic environments.  The live-TSI will use the repair-by-replacement concept.  Life cycle maintenance and operational sustainment will accommodate acquisition reform, rapidly changing technologies, and funding levels for sustaining legacy systems.  Contractor logistic support (CLS) will be the common mode for live-TSI operation and sustainment.  Maintenance, other than operator preventive maintenance and automated initialization checks and diagnostics, will normally be performed by commercial contract facilities.  Reduced levels of CLS will be available for deployed live-TSI configurations.  The latter will conform to Army doctrine for contractor support on the battlefield.  Deployed equipment will be supported by both Theater and CONUS based logistics organizations or commercial firms.  Sufficient quantities of deployed TSI components will be available to serve as an operational readiness float while non-operational systems are evacuated for repair or replacement.  TSI components, where applicable, should include automatic built-in-testing (BIT) and fault isolation.  Where feasible and cost effective, TSI components should use the Army Integrated Family of Test Equipment (AIFTE).  The latter is especially important for deployed configurations.

(2) Telecommunications and networking TC "Telecommunications and networking" \f C \l "1" .  Live-TSI systems will interface with Army go-to-war C4I systems.  The Defense Information Infrastructure, Common Operating Environment (DII COE) and Joint Common Database provide functions and services for Joint and Army C4I systems.  Future TSI system ORDs should include interfaces with go-to-war systems and embedded TADSS through the DII COE and the CTIA.  Live training environment systems communicate internally through instrumentation systems and pull external data from unit or headquarters Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR) systems.

(3) Infrastructure support TC "Infrastructure support" \f C \l "1" .  Live-TSI components, equipment and information systems, will be modular and scalable to permit installation at training locations or deployed operational areas using existing or refurbished facilities, ranges, and training land.  Live-TSI systems will leverage installation and facility improvements designed to upgrade Army posts, camps and stations to integrate new construction and new commercial and military technologies like the Installation Information Infrastructure Modernization Program (I3MP).  Future live-TSI information systems will be CTIA compliant and provide a “plug and play” capability with the installation Asynchronous Transfer Mode (ATM) and 1 Gigabyte Ethernet backbone architectures (or future terrestrial or fiber optic network architectures).  The information systems will be standards-based, open, reconfigurable, auto-updating, self-organized-to-task (SOTT) system of systems for managing the live training environment functional and product architecture.  Legacy live-TSI information systems undergoing product improvement will be made compliant through use of gateways or interfaces.  New live-TSI systems and equipment under going product improvement will be made modular and scalable where function, cost, and life expectancy warrant.

(4) Technology support TC "Technology support" \f C \l "1" .  Live-TSI components will, whenever possible, be compatible with investment technologies.  Where required, components should be compatible with legacy or current technologies subject to the training needs of the Army.  Live-TSI systems will be designed for reuse and product improvement, as future technologies become operationally and technologically feasible.  Live-TSI systems will conform to the requirement for shared common systems through the CTIA.

(5) Transportation support TC "Transportation support" \f C \l "1" .  The live-TSI components will be configured in both permanent and semi-permanent suites.  Deployable live-TSI systems will be engineered for movement by air, ground, rail, and water using standard commercial and Defense Logistic Agency - U.S. Transportation Command (TRANSCOM) containers and pallets or best commercial practice.  Deployed systems will be commercial vehicle and military track or wheeled vehicle transportable.

(6) Management TC "Management" \f C \l "1" .  Live-TSI systems will be managed in accordance with established Army policy.  These policies may be found in Army Regulation (AR) 5-11, Management of Army Models and Simulations; AR 70-1, Army Acquisition Policy; AR 350-38, Training Device Policies and Management and AR 210-21, Army Ranges and Training Land Program.

(7) Standards TC "Standards" \f C \l "1" .  Live-TSI hardware and operational software will conform to DoD DII COE, military standards and directives where operationally and economically feasible.  Model and simulation software components will be Defense Modeling and Simulation Office (DMSO) HLA compliant.  Where DoD standards are not available, ORDs will cite best business practice for the area.  Standards are subject to change.  ORD writers should consult DoD libraries to determine the latest version of the standard or directive that applies.

(8) Reach-back TC "Reach-back" \f C \l "1" .  A deployable live-TSI will provide the ability to train the unit(s), when deployed or when deploying, on mission specific tasks.  The reach-back capability, available through the Mission Support Training Complex (MSTC)
, will give the unit access to training resources to facilitate training on tasks that the unit would not normally train on.  The training management team at the MSTC must develop and coordinate a training program based on time and TSI resources available in theater.

(9) Threat support TC "Threat support" \f C \l "1" .  Live-TSI systems will include capabilities to simulate the latest Red Force based on approved threat information available.  This information will be used to develop requirements for live targetry, TES, and instrumentation systems.

(10) Security TC "Security" \f C \l "1" .  It is in the paramount interest of the United States to include in system designs the requirement to prevent disclosure to unauthorized persons of classified information concerning military capabilities, operations, and plans. Therefore, design of training support systems that hold or convey such information will ensure that unauthorized personnel do not have access to classified or other sensitive information.

f. Typical mission events TC “Typical mission events” \f C \l “1” .  Live training is performed in conjunction with constructive and virtual training to accomplish the following:

· Validate proficiencies gained during the crawl and walk training phases prescribed by the specified Combined Arms Training Strategy (CATS).

· Build fieldcraft.

· Exercise combat deployment and conduct sustained field operations.

· Synchronize operations in complex operational environments.

· Add physical and emotional stress by simulating the unpredictability of actual combat.

Typical live training events are described in table 1-1.

Table 1-1 Live training mission event descriptions TC “Table 1-1 Live training mission event descriptions” \f T \l “1” 
Live training event
Short Description

Fire Coordination Exercise (FCX)
Trains the combined arms team chain of command and related fire control elements to rapidly synchronize fires on the battlefield.  The exercise uses reduced-scale targets and ranges to depict combat situation.

Situation Training Exercise (STX)
Mission related, limited exercises designed to train one collective task, or group of tasks and drills through practice.  MOUT is a timely STX example.  Worldwide urban sprawl dictates that military operations in an urban environment will be a critical aspect of combat operations.  MOUT live training includes the conduct of maneuver training in complex urban setting.

Command Field Exercises (CFX)
A reduced scale FTX conducted when weather, environment of other factors prohibit a full scale FTX.

Field Training Exercises (FTX)
A training exercise conducted under simulated combat conditions in the field.

Deployment Exercises (DEPEX)
Deployment Exercise (DEPEX) is an exercise that provides training for individual soldiers, units, and support agencies in the tasks and procedures for deploying from home station or installations to potential areas of operations or hostilities.

Weapons Simulator Exercises
A training exercise that employs training devices that do not require live-fire ranges.

Mission Rehearsal Exercise (MRE)
The Mission Rehearsal Exercise (MRE) is a contingency focused exercise specifically designed to prepare individuals and units for impending military operations.  MREs are conducted during predeployment, deployment and hostilities.

Subcaliber Live-fire Exercise
A training exercise conducted on live-fire ranges using small caliber munitions to simulate organic main gun fires.

Full-scale Live Fire Exercise
A training exercise conducted using organic weapons systems and select battlefield operating system elements on a full-scale range facility.

g. Operational suitability and infrastructure support TC "Operational suitability and infrastructure support" \f C \l "1" .  LTE, through the live-TSI, will be interoperable with other simulation domain systems and Army XXI go-to-war systems.  Live-TSI systems will be able to seamlessly transfer information between and among simulations and the training audience through the CTIA.  The CTIA will be open, standards-based, reconfigureable, self-organized-to-task (SOTT) system of systems for managing the live training environment functional architecture.  Interface requirements will be directly traceable to a functions set and integrated with a data structure that describes the elements supporting these functions.  Consideration must be given to both external and internal-system information exchange requirements.
(11) STE interoperability TC "STE interoperability" \f C \l "1" .  Live-TSI components will be interoperable with and among other STE systems.  Realistic portrayal of modern weapons, communications, brilliant munitions, and sophisticated sensors require synergistic use of the live, virtual, and constructive simulation domains and a common synthetic environment SE Core.

(12) Event-scenario synchronization TC "Event-scenario synchronization" \f C \l "1" .  Live-TSI components will support the synchronization of events, scenarios, battlefield effects, and terrain across the STE.

(13) Army Battle Command System (ABCS) interoperability TC "Army Battle Command System (ABCS) interoperability" \f C \l "1" .  Live-TSI components will be interoperable with the family of ABCS systems.  The STE CRD states that the Army Battle Command System (ABCS) is one of the primary digital links between the three training environments.  The STE CRD directs that all objective STE systems, including LTE systems, will have embedded ABCS interoperability (see paragraph 4).  The preferred configuration is embedded.  Where an embedded ABCS or future C4I system configuration is not economically or technologically feasible, gateways and interfaces will be developed.

(14) Digital Topographic Support System (DTSS) interoperability.  Live-TSI components will be interoperable with the DTSS.  DTSS interoperability is a key capability used with go-to-war systems and the CTIA.

(15) Communications interoperability TC "Communications interoperability" \f C \l "1" .  Live-TSI components will be compatible with advanced DoD and commercial communications architectures.

(16) Sustainment interface TC "Sustainment interface" \f C \l "1" .  Live-TSI components will incorporate automatic testing, manual testing, and training and maintenance aids functionality.  Live-TSI components will have embedded diagnostic and trouble shooting capabilities that enable the operator to detect, isolate and identify faults.  Live-TSI maintenance aids will use expert systems and electronic technical manuals.

(17) Human interface. TC “Human Interface” \f C \l “1”   Live-TSI components will incorporate MANPRINT analysis to ensure the best soldier/operator-machine interface.

(18) Expected accomplishments TC “Expected accomplishments” \f C \l “1” .  The modernized and efficient live-TSI will provide the Army with soldiers, leaders and units that possess the required skills, knowledge and attributes to undertake assigned wartime missions.

(19) Organizational impacts. TC “Organizational impacts” \f C \l “1”   A modernized live-TSI will impact commanders and trainers in the following ways:

· Commanders and trainers will have the capability to develop and sustain individual and unit training readiness at homestation, CTCs and when deployed to a theater of operations.

· Commanders and trainers can optimize their live training resources.

· Commanders and trainers can reduce wear and tear on soldiers, equipment and the environment.

· Commanders can provide a capability-based threat during training events.

· Homestations and CTCs will possess common training instrumentation architectures scaled to the level of required training support.

· Training exercise management and control will be improved, reducing risk of training accidents.

· Operations and maintenance costs can be reduced.

· Tasks with high risk of personal injury or death can be trained in a realistic environment.

· No additional organization manpower will be required to operate or sustain live-TSI systems.

2. Threat. TC “Threat.” \f C \l “1”   This document complies with the Quadrennial Review’s transformation to a “capabilities-based” force by identifying critical enabling LTE support capabilities.  Capabilities described in this document will require ongoing assessments of current and future threats against which specific Army forces must operate.  These threat assessments will be used to develop OPFOR portrayals in the LTE and will address OPFOR doctrine, organization, weapons systems, tactics, techniques, and procedures.  Threat portrayals will be developed for use in systems at all appropriate classification levels.

3. Shortcomings in mission area and existing systems. TC “Shortcomings in mission area and existing systems.” \f C \l “1”   “Without certain advances in our training support capabilities, there will be a myriad of serious training deficiencies emerging at TRADOC institutions, homestations, major training areas, and in deployed units that will critically degrade readiness.  These deficiencies include our ability to train for information operations, fratricide avoidance, automated target acquisition and tracking, NBC, and other fundamental military arts.  The accumulating deficiencies are primarily due to Army modernization, but the rapid advance of training technology is also a concern.  This type of deficiency is subtler.  It [technology] accelerates the obsolescence of training support products, causing support costs to accelerate faster than we are accustomed to, and this rise in support costs inhibits our ability to acquire replacement systems.  Coping with all these deficiencies will require real managerial skill to balance the cost versus benefit equation.”
  Present system shortcomings are summarized in the following paragraphs.

a. Expensive to operate. TC "Expensive to operate" \f C \l "1"   Legacy LTE systems were developed to meet a specific training need.  Legacy systems used different equipment, range configurations, facilities, and information systems complicating compatibility and maintenance.  This lack of standardization drives up operating and maintenance costs.

b. Stovepipe development. TC “Stovepipe development.” \f C \l “1”   Stovepipe acquisitions and training strategies that address problems fail to produce interoperable systems capable of supporting Army training requirements.  These stovepipe training solutions do not effectively train the force when Force XXI capabilities are fielded.

c. Aging. TC “Aging.” \f C \l “1”   Training system acquisitions that lag behind the rapid technological development result in fielding new but obsolete systems.  The legacy live-TSI was developed for an analog Army using linear tactics and dumb munitions.  Army XXI will use digital C4I and brilliant munitions on a non-linear battlefield.  Rapid technological changes make legacy systems obsolescent.  All legacy systems and new acquisition programs confront technological changes.  Product improvement strategies must be considered for these programs.

d. Not matched to the training need. TC “Not matched to the training need.” \f C \l “1”   Preparing forces to achieve full spectrum dominance requires the live-TSI to precede the fielding of battlefield systems with these revolutionary capabilities.  Table 3-1 describes key projected force capabilities, live-training shortfalls and the supported Army Tactical Task Area affected by the shortfall.

Table 3-1 Capability shortfalls TC “Table 3-1 Capability shortfalls” \f T \l “1” 
Projected Force Capability
Shortfall
Supported Army Tactical Task Areas

Information warfare and protection
Increases in digital command, control, and computer systems, e.g. ABCS, FBCB2, require mechanisms that simulate the volume of raw data that will confront commanders and staffs at all levels. Live TADSS must be able to replicate the volume of data anticipated and be able to disrupt data flow to test leadership reactions.  Instrumentation must be able to measure attack effectiveness, soldier reaction, and doctrinal accuracy.
ART 2.0, ART 5.0, ART 6.0

Information signals locate and attack
Force capabilities to locate and disrupt advanced communications require TSI components that replicate friendly and enemy attack and neutralization of information signals. 
ART 1.0, ART 2.0, ART 3.0, ART 5.0, Art 6.0, 

GEO-registration and in-flight correction projectiles
Increased use of precision munitions will impact legacy TADSS and instrumentation probability equations, logistics operations, training land requirements, targetry, and ranges.
ART 1.0, ART 2.0, ART 3.0, ART 5.0

Smart seeker guided projectiles
Increased use of smart munitions will impact legacy TADSS, instrumentation probability equations, logistics operations, training land requirements, targetry, and ranges. Existing and future TES and instrumentation systems must replicate smart munitions so forces can practice the use and survival skills needed to succeed in a battlefield environment were this capability is available to both friend and foe.
ART 1.0, ART 2.0, ART 3.0, ART 5.0, ART 6.0

Standoff weapons TES/IS simulations
Existing and future TES and instrumentation systems must be modified to monitor weapons’ employment, calculate weapons’ effects and inject engagement results for standoff weapons.  
ART 1.0, ART 2.0, ART 3.0, ART 5.0, ART 6.0

NBC sensor and reporting system
Proliferation of new NBC threat sensors requires modifications to present instrumentation systems and development of improved instrumentation systems to replicate chemical–biological threats.
ART 1.0, ART 2.0, ART 3.0, ART 5.0, ART 6.0

Non-lethal weapons employment
Stability and support operations will require simulation of civil military operations where non-lethal munitions are used.  Instrumentation, ranges, facilities and targetry must be modified to accurately replicate tactics and munitions effects.
ART 1.0, ART 2.0, ART 3.0, ART 5.0, ART 6.0

Intelligence sensor data feeds
Advanced sensors and sensor technology will affect the quantity and quality of data collected by instrumentation systems.  Trainers will require access to the data available to the unit or headquarters in training.
ART 2.0, ART 5.0

High energy, flame/incendiary, and kinetic energy weapons
The increases in range and lethality will require modification of instrumentation systems, ranges, and TADSS. 
Art 1.0, ART 3.0, ART 5.0

Bursting direct fire weapons
Instrumentation systems, TADSS and ranges must be modified to simulate the defeat of defilade and non line of sight targets.
Art 1.0, ART 3.0, ART 5.0

Survival enhancements to the soldier
Land warrior enhanced survivability features require modifications to instrumentation, ranges, targets, and TADSS.
ART 1.0, ART 2.0, ART 3.0, ART 5.0, ART 6.0

OPFOR equipment improvements
OPFOR must be able to replicate infrared, acoustic, and radar characteristics to stimulate weapons platform sensor suites.  OPFOR CM capabilities must be capable of degrading target acquisition and deflecting or destroying incoming munitions.  OPFOR communications capabilities and information warfare counter measures are required to adequately stress digitally enhanced forces.
ART 1.0, ART 2.0, ART 3.0, ART 4.0, ART 5.0, ART 6.0

Battlefield combat identification
Instrumentation systems and supporting instrumentation architecture and networks must be modified to collect, process, collate and present shooter-victim pairings.  This is a significant increase in the volume and diversity of data needed to support after-action review capabilities.
ART 1.0, ART 2.0, ART 3.0, ART 5.0, ART 6.0

Asymmetric warfare
Modern doctrine and system capabilities require the employment of forces and systems over extended operational distances.  Live-TSI must be modified to provide a realistic combat environment within limited training maneuver and range space. 
ART 1.0, ART 2.0, ART 3.0, ART 4.0 ART 5.0, ART 6.0

ART 1.0-Deploy/Conduct Maneuver, ART 2.0-Develop Intelligence, ART 3.0-Employ Fires, ART 4.0-Perform Combat Service Support and Sustainment, ART 5.0-Exercise Command and Control, ART 6.0 Protect the Force

e. Not designed or managed as part of an integrated infrastructure. TC “Not designed or managed as part of an integrated infrastructure.” \f C \l “1”   Legacy live-TSI products and services are independent and designed to meet specific training requirements.  The legacy systems are not integrated efficiently and do not support the full spectrum of current training needs.  Current LTE systems use separate training solutions for direct fire, indirect fire, and non-lethal engagements.  The legacy systems will not collect nor process the volume of data expected to be generated from the digital battlefield C4I capabilities.  Legacy systems are managed independently and have varying logistics support concepts and funding lines.

4. Capabilities required. TC “Capabilities required.” \f C \l “1”   Modernized training support will take the form of a system of systems.  Army XXI improvements anticipated in situational awareness, C4I, smart munitions, combat system operational efficiency, and weapons and munitions lethality require that the live-TSI fully integrate system TADSS, non system TADSS, ranges, targetry, instrumentation, training land, after-action review systems, and planning and management tools.  A summary of key performance parameters is contained in table 4-1.

Table 4-1 Key Performance Parameter Summary TC "Table 4-1 Key Performance Parameter Summary" \f T \l "1" 
Key Performance Parameter
Threshold
Objective

Interoperability
ABCSI and Fix Tactical Internet
100% all Live systems transferring and exchanging data with other STE systems as defined in the IERs.

ABCS interoperability
ABCSI and Fix Tactical Internet
100% CTIA systems as defined in the IERs.

Digital Topographic Support System (DTSS).
All new CTIA systems at IOC
100% CTIA systems as defined in the IERs.

High Level Architecture (HLA).
Legacy IS
100% CTIA systems

Systems Synchronization
Legacy IS
100% CTIA systems

Backward compatibility
Legacy capability
100% CTIA systems

STE Federation Objective Models (FOMs), Simulation Objective Models (SOMs), and Communications (COMs).
100%
100%

Y2K compliance
100%
100%

Portrayal of linear and non linear battlefield
Major friendly and hostile weapons systems
All-100% including soldier systems

Targetry will replicate protected personnel and vehicles in above ground, defilade, and non-line-of-sight postures
Major friendly and hostile weapons systems
All 100% including soldier systems

Electronic Warfare
Major electronic threat systems
All electronic threat systems that may be encountered by U.S. forces –100%

NBC
All Hostile Threats priority to Chem-Bio
All Hostile Threats – 100%

Mine warfare
All
All 100%

Ground-to-ground warfare
Major threat system that can be encountered by U.S. forces
100% All threat systems regardless of manufacture that can be encountered by U.S. forces

OPFOR materiel
ALL major OPFOR weapons systems
100 % All applicable OPFOR systems

a. System performance. TC “System performance.” \f C \l “1”   This section defines the system performance requirements for the LTE.  The intent is to provide fully integrated and networked (including the use of Intra and Internets) live training for realistic, timely, user-responsive, and cost effective training.  Live training systems are part of a TSI that must support exercise planning and execution; represent weapons and weapons effects; support exercise control; collect, manage, analyze and archive exercise data; and prepare and present feedback.  Key performance parameters (KPPs) are annotated with a double asterisk (**) in front of the specific paragraph.  Key performance parameters address capabilities or characteristics so significant that failure to meet the threshold can be cause for reevaluating the concept or system and for reassessing or terminating a program.  Live-TSI systems’ performance requirements for planning, system-preparation, exercise execution, training feedback and system support are shown in the table 4-2.  The table identifies the required system performance prescribed in the Annex A, STE, to The TEMO Domain Management Plan; the associated LTE systems performance expand, where necessary, to address projected live training requirements; and additional LTE system performances not prescribed by Annex A, STE.  As directed by regulation, the rationale for each performance requirement is presented in the performance requirements row.  The STE paragraph column relates the system performance requirement to Annex A.

Table 4-2 System Performance Requirements TC "Table 4-2 System Performance Requirements" \f T \l "1" 
Table 4-2 System Performance Requirements

Annex A Para
STE Operational Element / Requirement
STE Rationale
LTE Operational Requirement/Element
LTE Rationale


Planning




4a (1)
Systems support long range, short range, and near term planning and scenario development.
The planning process links Universal Joint Task Lists, Army Universal Task Lists, and the Mission Essential Task Lists to training execution.
Live-TSI systems will support the training management cycle with interface to Joint and Army XXI training systems.
Save commander and staff preparation time, synchronize resources and facility use; facilitate the alignment of long range planning with ranges, TADSS requirements and training area schedules.

4a(1)(a)
Long range planning.  Systems support time management systems by organizing time into prime training periods for mission essential training.
During long range planning, commanders organize time to support mission essential training and to perform support missions.
Live-TSI systems will interface with other standard Army and Joint training systems, and synchronizing TSI resources with mission essential training. 
Automated long range scheduling (180 days out) of training lands, ranges, and TADSS. Deconflict use of limited resources.  Assist in analysis of missions and mission essential tasks, determining training objectives, allocation of responsibilities, and development of data collection and analysis plans.

4a(1)(b)
Short range planning.  Systems support the risk assessment process, cross referencing training events with training objectives, allocating resources, coordinating with support agencies, and publishing the training calendar.
Short range planning defines in greater detail the broad guidance provided by long range planning by focusing on specific training events.
Live-TSI systems will interface with standard Army and Joint training systems and synchronizing TSI resources with mission essential training.
Automated short range scheduling (90-180 days) of training lands, ranges, and TADSS.  Deconflict use of limited resources.  Assist in analysis of missions and mission essential tasks, determining training objectives, development of scenario events, allocation of responsibilities, and refinement of data collection and analysis plans.

4a(1)(c)
Near term planning.  Systems support training sequence selection, resource allocation, and detailed training schedule publication.
Near term planning.  Systems support training sequence selection, resource allocation, and detailed training schedule publication.
Live-TSI systems will interface with standard Army and Joint training systems and synchronizing TSI resources with mission essential training.
Provided automated support and intelligent system management support for near term planning ( 0-30 days). Confirm schedules for training lands, ranges, munitions, and TADSS.  Establish and refine data collection, processing and reporting with TSI components.  Deconflict use of limited resources and standardize Army doctrinal training.  Initialize standard and tailored scenario drivers to meet METLs.

4a(1)(d)
Scenario development and preparation.  Systems support exercise design, master events list development, exercise support material production, and scenario development.
Scenarios are the main drivers for training exercises.
Live-TSI systems will interface, to the greatest extent possible, with standard Army training systems to synchronize TSI resources with mission essential training.  Interfaces will provide commanders a automated library of proponent approved training scenarios for the type of exercise and range needed to meet METL training.  Live-TSI systems will support operational planning using approved DoD symbology and a common terrain database. Live-TSI systems will stimulate player systems to replicate realistic and stressful task training.  
Live-TSI automated interfaces will provide commanders with approved scenarios to train mission essential tasks. 

4a (2)
Preparation




4a(2)(a)
Training event preparation.  




4a(2)(a) 1
System set-up procedures are easily learned and suitable to the training sites/facilities.  
Training sites, facilities, and infrastructure vary widely.  A common set of standards permits synthetic training regardless of location or type of event.
Live-TSI, through the CTIA, will support automated tools for training land management; optimized class II, III, IV, V, VII and IX expenditures. Approve route and movement schedules. Implement commander refined approved scenarios. Permit access to constructive and virtual system for task rehearsal. Develop data collection and analysis plans to support AAR.
Assist commanders to facilitate the alignment of planning with ranges and training area scheduling and other TSI support requirements.  Optimize the use of limited OTEMPO funding and protect environmentally sensitive areas.

4a(2)(a) 2
Training sites, facilities, and infrastructure will not limit training objectives.  

Live-TSI systems will be designed with automated tools or interfaces to Standard Army Training System (SATS) and other training support systems, e.g. digital libraries, that permit commanders and trainers to defined METL tasks and standards, develop exercise scenarios, and collect, process and report results.
Facilitate the alignment of planning with ranges and training area scheduling and other TSI support requirements.  Optimize the use of limited OTEMP funding and protect environmentally sensitive areas. Meet commander and trainer's needs.

4a(2)(b)
Telecommunications support preparation.  Telecommunications support requirements will be technically feasible, affordable, and can be established quickly.   
Telecommunications support is absolutely necessary to conduct synthetic training.
Live-TSI systems will be compatible with installation and deployed unit DII COE compliant telecommunications infrastructure and the Installation Information Infrastructure Archtecture Modernization Program (I3AMP).  Live-TSI components will provide commanders and trainers with a "plug and play" capability. Live-TSI systems will comply with system security requirements.
Army XXI digital modernization will require a live-TSI capable of monitoring, simulating, stimulating and interfering (when required to support training objectives) with current and future unit digital C4I systems. The CTIA will serve as the standard for CTC and homestation instrumentation packages.

4a(2)(c)
Software operational support.  




4a(2)(c) 1
As software modifications evolve, systems must maintain interoperability and connectivity. 
Software constantly changes.  The growth curve for updating software could limit the Army’s ability to develop interoperable training simulations.  Updating software on a single system may require only a few labor hours whereas the task becomes more complex as the number of interconnections and operability requirements increase.
The CTIA will be a standard-based, open, reconfigureable, self-organized-to-task (SOTT) system of systems for managing the live training environment functional and product architecture.  Live-TSI systems will have a centrally managed and maintained but distributed configuration control capability.  User will be able to submit recommended software and systems changes to the configuration manager through use of an embedded software functionality or application.
The Live-TSI must be more cost effective, reduce unnecessary redundancy, meet Army modernization needs, and link warfighting systems embedded components, fixed and mobile sites. Self-organizing-to-task (SOTT): Technological concept is a capability to organize data given a use case and user. This implies an artificial intelligence or computer aided decision capability.  Examples might be automatically generating training support materials based on a new METL task or recognizing training preferences based on unit profiles.

4a(2)(c) 2
Systems must readily accept the latest software updates to maintain interoperability. 

The Live-TSI CTIA will be a standard-based, reconfigureable, self-organized-to-task (SOTT) system of systems for managing the live training environment functional architecture.  Live-TSI systems will be able to accept (push) and request (pull) software updates automatically from a central software support facility.
The Live-TSI must be more cost effective, reduce unnecessary redundancy, meet Army modernization needs, and link warfighting systems embedded components, fixed and mobile sites.

4a(2)(c) 3
System design and procedures minimize the time required to locate, download, obtain, and install software updates.

The Live-TSI, systems through the CTIA, will be a standard-based, open, reconfigureable, self-organized-to-task (SOTT) system of systems for managing the live training environment functional architecture. LIVE-TSI systems will be able to accept (push) and request (pull) software updates automatically from a central software support facility.
The Live-TSI must be more cost effective, reduce unnecessary redundancy, meet Army modernization needs, and link warfighting systems embedded components, fixed and mobile sites.

4a(2)(d)
Terrain data management.  Systems will use standard National Imagery and Mapping Agency (NIMA) Digital Topographical Data (DTD) products.  
NIMA is the source for all Army Digital Topographical Data products.
The Live-TSI CTIA will accept Digital Topographic products.  
This function is required to train commanders, staffs and operators on use of Army XXI digital C4I systems and nonlinear tactics using common digital products appropriately scaled to the training need.

4a(2)(e)
Transportation.




4a(2)(e) 1
Systems will use reliable and feasible means for transportation to training sites or facilities.
Systems will be deliverable to deployed units.
Live-TSI systems will be configured to use reliable and feasible means for transportation to training sites or facilities using Best Commercial Practice.
Live-TSI systems must be modular and scalable to facilitate use at homestation and in deployed operational areas. 

4a(2)(e) 2
System shipping containers, pallets, and vehicle transport systems will meet specific requirements.

Live-TSI System shipping containers, pallets, and vehicle transport systems will conform to Best Commercial Practice
Live-TSI systems must be modular and scalable to facilitate use at homestation and in deployed operational areas. 

4a(2)(e) 3
Transportation requirements include the operational capability to move equipment from railheads, airports, and local maintenance/storage facilities.

Live-TSI systems transportation requirements including the operational capability to move equipment from railheads, airports, and local maintenance/storage facilities by Best Commercial Practice.
Live-TSI systems must be modular and scalable to facilitate use at homestation and in deployed operational areas.

4a(2)(e) 4
Systems will be transportable worldwide by air, ground, rail, and water cargo vehicles. 

Live-TSI systems will be transportable worldwide by air, ground, rail, and water cargo vehicles using Best Commercial Practice.
Live-TSI systems must be modular and scalable to facilitate use at homestation and in deployed operational areas.

4a(2)(f)
Installation.  System design minimizes the time required to install components on weapon systems and/or soldiers including unpacking, assembly, power application, and system configuration.
Installation procedures and times will be reasonable.
Installation.  Live-TSI system design will reduce the time required to install components on weapon systems and/or soldiers including unpacking, assembly, power application, and system configuration.
Live-TSI systems must be user friendly and troop supportable without detracting from training time. Preparing Live-TSI systems for use should not require excessive time to install and maintain. Minimize borrowed military manpower.

4a(2)(g)
Emplacement. System design minimizes the time needed to arrange and assemble components into exercise configurations.
Emplacement requirements must be reasonable.
Emplacement. Live-TSI system designs will minimize the time needed to arrange and assemble components into exercise configurations.
Live-TSI systems have permanent and semi-permanent configurations.  Live-TSI systems emplacement requirements must be reasonable and human engineered for use at homestation and in deployed theaters of operation.

4a(2)(h)
System initialization.  Systems design will minimize initialization procedures, personnel and time requirements for initialization.
Systems must have realistic initialization requirements.  The actions required to bring a system to a mission capable status must be realistic.
System initialization.  Live-TSI systems will minimize initialization procedures, personnel and time requirements for initialization. Initialization will include self-diagnostics and initialization job aids where technologically and economically feasible.
Live-TSI must have user friendly initialization requirements.  The actions required to bring a system to a mission capable status must facilitate setup and startup in homestation and deployed theaters of operation.

4a(2)(i)
Systems will have rehearsal capabilities.
Rehearsal capabilities assist and “train the trainer".
Live-TSI systems will permit commanders and trainers to rehearse battle plans and conduct DTT training.
To maintain combat readiness, commanders and trainers require a capability to tailor the training support infrastructure and access knowledge and decision aids, digital libraries and distant learning servers.

4a(2)(j)
Issue.  When appropriate, system designs must support the issue processes and:
Standardized issue procedures promote property accountability.
Live-TSI systems will be modular and scalable to facilitate distribution to users.
Live-TSI systems will be used in permanent and semi-fixed configurations at homestation and deployed operational areas.  The systems need to be easy to inventory and issue while maintaining accountability and inventory control.

4a(2)(j)1
Establish authorization requirements for system users.

Establish authorization requirements for system users.


4a(2)(j)2
Establish requesting, scheduling, and turn-in procedures. 

Establish requesting, scheduling, and turn-in procedures. 


4a(2)(j) 3
Use local and Department of the Army forms.

 Use local and Department of the Army forms.


4a(2)(j) 4
Define responsibilities and requirements for safeguarding equipment, maintaining accountability, emergency repair, routine maintenance, issue, and turn-in.  

Define responsibilities and requirements for safeguarding equipment, maintaining accountability, emergency repair, routine maintenance, issue, and turn-in.  


4a(2)(j) 5
Establish priorities for issue.

Establish priorities for issue.


4a(2)(j)6
Establish procedures for lost or damaged equipment.

Establish procedures for lost or damaged equipment.


4a(3)
Training execution




4a(3)(a)
Individual training support.  Systems support individual training:
Systems support the two primary components of individual training strategy: initial training and sustainment training.
Individual training support.  Live-TSI systems will support individual skills, knowledge and attributes (SKA) initial and sustainment training as part of the development and sustainment of collective tasks: 
To maintain combat readiness, commanders and trainers require a capability to tailor the training support infrastructure and access knowledge and decision aids, digital libraries and distant learning servers.  Scenario development aids must allow scaling to facilitate a crawl-walk-run training strategy and reinforcement training.

4a(3)(a) 1
In basic skills required to perform their mission under battlefield conditions.

Live-TSI systems will reinforce collective combat skills required to perform mission essential tasks under battlefield conditions.


4a(3)(a) 2
That adheres to specific tasks, conditions, and standards.

Live-TSI systems will support the proponents Combined Arms Training Strategies and Mission Training Plans.


4a(3)(a) 3
System training is performance-oriented (as the soldier’s performance level increases conditions will become more demanding although standards remain constant).  

Live-TSI system will support performance-oriented training and permit scaling the level of training difficulty through use of included scenario drivers.


4a(3)(b)
Combat training support.  




4a(3)(b) 1
Systems support Battle staff training and:
Synthetic training systems, particularly constructive systems, are among the most efficient and effect means for training the Battle staff.
Live-TSI systems will reinforce battle staff training in a stressful and realistic combat environment.
To maintain proficiency in the operational art with modern C4I systems and employment doctrine; commanders, staffs and units must be provided the opportunity to perform in a physically and emotionally challenging environment that realistically simulates combat.

4a(3)(b) 1, a
Prepare commanders for operations.

Prepare commanders for operations.


4a(3)(b) 1, b
Prepare battle staffs for operations and exercise battle staff procedures.

Prepare battle staffs for operations and exercise battle staff procedures in a real-life environment.


4a(3)(b) 1, c
Replicate realistic battlefield conditions to stress command posts during the tactical decision making process.

Replicate realistic battlefield conditions to stress command posts during the tactical decision making process in a real-life environment.


4a(3)(b) 1, d
Prepare commanders to perform the coordination and synchronization of wartime missions.

Prepare commanders to perform the coordination and synchronization of wartime missions in a real-life environment.


4a(3)(b) 1, e
Prepare commanders to synchronize the battlefield operating systems and functions.

Prepare commanders to synchronize the battlefield operating systems and functions.


4a(3)(b) 1, f
Replicate the communication processes between commanders and staff members, commanders and subordinate commanders, commanders and adjacent commanders, and commanders and higher levels of command.

Replicate the communication processes between commanders and staff members, commanders and subordinate commanders, commanders and adjacent commanders, and commanders and higher levels of command.


4a(3)(b) 2
Systems support collective training.

The Live-TSI systems support a real-life collective training environment.


4a(3)(b) 2, a
Prepare units for operations.
Systems must train commanders, leaders, and soldiers how to apply the fundamentals during realistic combat situations.
Live-TSI systems are the premier systems for assessing the training readiness of units to conduct combat operations.
To maintain proficiency in the operational art with modern C4I systems and warfighting doctrine, units must be provided the opportunity to perform in a physically and emotionally challenging environment that realistically simulates combat.

4a(3)(b) 2, b
Prepare different units to perform under the same conditions and same standards.

Prepare different units to perform under the same conditions and same standards.


4a(3)(b) 2, c
Exercise unit-operating procedures.

Exercise unit-operating procedures.


4a(3)(b) 2, d
Develop an awareness of the lethality and complexity of the battlefield.

Develop an awareness of the lethality and complexity of the battlefield.


4a(3)(b) 2, e
Exercise situational responses to complex battlefield problems.

Exercise situational responses to complex battlefield problems.


4a(3)(c) 
Combat simulation. Systems provide levels of realism that portray the effects of weather, terrain, the electromagnetic spectrum, and space.
Systems must provide the experiences necessary for soldiers to master a war of movement and concentrated firepower.
Live combat simulation. Live-TSI systems will provide the highest levels of fidelity and accuracy that portray the effects of weather, terrain (actual weather and terrain at the training site), the electromagnetic spectrum, space and an opposing force support capability in a real-life environment that uses the following planning factors:
To maintain proficiency in the operational art with modern C4I systems and warfighting doctrine, units must be provided the opportunity to perform in a physically and emotionally challenging environment that realistically simulates combat.

4a(3)(c) 1
Combat simulations are based on the following criteria:

Live combat simulations are based on the following criteria:


4a(3)(c) 2, a
Mission

Mission


4a(3)(c) 2, b
Enemy situation and capabilities

Enemy situation and capabilities


4a(3)(c) 2, c
Available troops and equipment

Available troops and equipment


4a(3)(c) 2, d
Terrain conditions

Terrain conditions


4a(3)(c) 2, e
Time available

Time available


4a(3)(c) 2, f
Equipment speed and travel distance capabilities

Equipment speed and travel distance capabilities


4a(3)(c) 2, g
Visibility

Visibility


4a(3)(c) 2, h
Weather

Weather


4a(3)(c) 2, i
Obstacles

Obstacles


4a(3)(c) 2, j
Cultural features

Cultural features


4a(3)(c) 2, k
Road conditions

Road conditions


4a(3)(c) 2, l
Effects of direct and indirect fires.

Effects of direct and indirect fires.


4a(3)(c) 2, m
The general nature of the conflict

The general nature of the conflict


4a(3)(c) 2, n
Training objectives

Training objectives


4a(3)(d)
Opposing Forces (OPFOR) simulation. Simulations accurately portray enemy movements, formations, weapon systems, logistics, lines-of-communication, haul capabilities, electromagnetic emission characteristics, situational awareness and command and control systems.
OPFOR presence is essential for realistic training.
Opposing Forces (OPFOR). LTE-OPFOR materiel will accurately portray enemy movements, formations, weapon systems, sensors, logistics, lines-of-communication, haul capabilities, electromagnetic emission characteristics, situational awareness and command and control systems.
To maintain proficiency in the operational art with modern C4I systems and warfighting doctrine, units must be provided the opportunity to perform in a physically and emotionally challenging environment that realistically simulates combat.  LTE-OPFOR materiel support provides commanders and trainers a DCSINT approved OPFOR capability.  The OPFOR, equipped with Live-TSI systems, provides commanders and trainers a cost effective mechanism to control the safety and OPTEMPO of the training event. 

4a(3)(e)
Friendly forces simulation

Friendly forces simulation


4a(3)(e) 1
Friendly force simulations include combat, combat support, combat service support units, and forces above, below, and adjacent to the unit being trained.
Training is combined arms training.
The Live-TSI will support friendly force training including combat, combat support, combat service support units.  The Live-TSI will permit trainers an interface to simulated forces above, below, and adjacent to the unit being trained.
To maintain proficiency in the operational art with modern C4I systems and warfighting doctrine, units must be provided the opportunity to perform in a physically and emotionally challenging environment that realistically simulates combat.

4a(3)(e) 2
Simulations allow commanders to move their units and supporting elements.  
Commanders can observe the result of their orders to subordinate commanders.
The Live-TSI will allow commanders to move their units and supporting elements in a realistic battle space (training land).
To maintain proficiency in the operational art with modern C4I systems and warfighting doctrine, units must be provided the opportunity to perform in a physically and emotionally challenging environment that realistically replicates combat and the combat maneuver space of the multi-dimensional battlefield.

4a(3)(e) 3
Unit simulations shall move, or appear to move, at speeds appropriate to the terrain, visibility, weather, obstacles, road conditions, enemy contact, and other factors that might be encountered in “real” terrain.
Units experience the same conditions and effects as under actual conditions.
The Live-TSI allows units to move at speeds appropriate to the terrain, visibility, weather, obstacles, road conditions, enemy contact, and other factors that may be encountered in combat. Where necessary Live-TSI systems will cross simulation domains to replicate the non-linear operations areas and modern weapons NLOS accuracy and lethality. 
To maintain proficiency in the operational art with modern C4I systems and warfighting doctrine, units must be provided the opportunity to perform in a physically and emotionally challenging environment that realistically replicates combat and the combat maneuver space of the multi-dimensional battlefield.

4a(3)(f)
Civilian population simulation.  Simulations provide opportunities for soldiers, units, and commanders to interact with the civilian populace in the area of operation. 
Exposes soldiers to military operations other than war.
Civilian population simulation.  The LTE simulates a live civilian population providing opportunities for soldiers, units, and commanders to interact with civilian populace in the area of operation and conduct Civil Military Operations (CMO).
To maintain proficiency in the operational art with modern C4I systems and warfighting doctrine, units must be provided the opportunity to perform in a physically and emotionally challenging environment that realistically simulates combat in populated areas and requires coordination with Government Agencies (GVAs) and Nongovernment Organizations (NGOs).

4a(3)(f) 1
Some training objectives require dialogue between individuals.

CMO training objectives require dialogue between individuals.  The OC’s report about the results of this interchange must be captured.


4a(3)(f) 2
Simulations include civil disturbances such as open protests, demonstrations, interruption of operations, direct disobedience, and violence.

CMO live simulations include civil disturbances such as open protests, demonstrations, interruption of operations, direct disobedience, violence, weapons of mass destruction, humanitarian assistance, and disaster relief. 


4a(3)(f) 3
Simulations include realistic simulations influenced by economics, politics, regional populations, non-governmental agencies, and humanitarian relief agencies on the battlefield requiring the commander’s consideration.
 
CMO live simulations include realistic simulations influenced by economics, politics, regional populations, non-governmental agencies, and humanitarian relief agencies on the battlefield requiring the commander’s consideration.


4a(3)(g)
Weapon simulation.  

Weapon simulation


4a(3)(g) 1
Systems replicate the visual/aural/spectral signature, mobility, survivability, radio frequency emissions, lethality characteristics, counter measures and counter-countermeasures capabilities of the weapon systems they simulate.
Simulations must be realistic enough to provide a sufficient level of stress to develop the desired training response.
Live-TSI systems will replicate the visual/aural/spectral signature, mobility, survivability, radio frequency emissions, lethality characteristics, counter measures, and counter-countermeasures capabilities of the weapon systems they simulate..
To maintain proficiency in the operational art with modern C4I systems and warfighting doctrine, commanders, trainers and units must be provided the opportunity to perform in a physically and emotionally challenging environment that realistically replicates combat.

4a(3)(g) 2
Engagement simulations replicate damages and casualties consistent with the capability of the weapon systems they simulate.

Live training environment TES and instrumentation will replicate damages and casualties consistent with the capability of the weapon systems they simulate.
To maintain proficiency in the operational art with modern C4I systems and warfighting doctrine, commanders, trainers and units must be provided the opportunity to perform in a physically and emotionally challenging environment that realistically replicates combat.

4a(3)(h)
Weapon effect simulation.  Simulations provide characteristic signatures associated with a miss, near miss and target hit.
This capability simulates suppression, neutralization, and destruction of targets.  It provides realistic simulation of damage and weapons effects on friendly, neutral, and threat targets for casualty and battle damage assessments.
Weapon effect simulation.  LTE TES and instrumentation will provide characteristic signatures (visual and aural) associated with a miss, near miss and target hit based on realistic Pk and Ph factors and battle damage assessment.
To maintain proficiency in the operational art with modern C4I systems and warfighting doctrine, commanders, trainers and units must be provided the opportunity to perform in a physically and emotionally challenging environment that realistically replicates combat.

4a(3)(i)
Target control.  Controllers will be able to synchronize target presentations.
Target control capabilities provide realistic threat scenarios and allow controllers to repeat events.
Target control.  TSI target controllers will be able to synchronize target presentations to present a realistic portrayal of threat systems including a shoot-back capability. 
To improve individual performance, crew performance and ensure survivability on the modern battlefield, soldiers and crews must be subjected to a realistic and emotionally stressful environment that accurately and realistically replicates combat.

4a(3)(j) 
Not used




4a(3)(k)
Data collection.  Systems will have the capability to collect data such as:
Exercise designs meet defined objectives and collect measures of performance effectiveness.  Exercise data is collected and provided to commanders in after-action-reviews, reports, and take-home-packages.
Data collection.  LIVE-TSI systems will have the capability to collect data, process data, report, and archive data or pass data through an interface to AARS and digital libraries.  Critical data elements are defined as:
Commander and trainers need the capability to collect and analyze crew and unit performance data to determine training requirements, design training events, develop and execute training events and assess training outcomes.

4a(3)(k) 1
Operational documents

Operational documents


4a(3)(k) 1, a
Operations Plan

Operations Plan


4a(3)(k) 1, b
Operations Order

Operations Order


4a(3)(k) 1, c
Summary orders

Summary orders


4a(3)(k) 1, d
Warning Orders

Warning Orders


4a(3)(k) 1, e
Fragmentary Orders

Fragmentary Orders


4a(3)(k) 1, f
Commander’s Critical Information Requirements (CCIR)

Commander’s Critical Information Requirements (CCIR)


4a(3)(k) 1, g
Maps and overlays

Maps and overlays


4a(3)(k) 1, h
Functional plans

Functional plans


4a(3)(k) 1, i
Templates

Templates


4a(3)(k) 1, j
 Worksheets

Worksheets


4a(3)(k) 1, k
Matrices

Matrices


4a(3)(k) 1, l
Commander’s targeting 

Commander’s targeting 


4a(3)(k) 1, m
Guidance

Guidance


4a(3)(k) 2
Command and staff procedures

Command and staff procedures


4a(3)(k) 2, a
Commanders procedures

Commanders procedures


4a(3)(k) 2, b
Standard Operating Procedures (SOPs)

Standard Operating Procedures (SOPs)


4a(3)(k) 2, c
Rules of engagement

Rules of engagement


4a(3)(k) 2, d
Staff procedures

Staff procedures


4a(3)(k) 2, e
Briefings

Briefings


4a(3)(k) 2, f
Unit lessons learned

Unit lessons learned


4a(3)(k) 2, g
Unit inspection results

Unit inspection results


4a(3)(k) 2, h
Instructions

Instructions


4a(3)(k) 2, i
Warnings

Warnings


4a(3)(k) 2, j
Reports

Reports


4a(3)(k) 2, k
Requests

Requests


4a(3)(k) 2, l
Messages

Messages


4a(3)(k) 2, m
Schedules

Schedules


4a(3)(k) 2, n
Risk assessment

Risk assessment


4a(3)(k) 2, o
Chaplain issues

Chaplain issues


4a(3)(k) 3
System information

System information


4a(3)(k) 3, a
Type of ground system

Type of ground system


4a(3)(k) 3, b
Type of aircraft

Type of aircraft


4a(3)(k) 4
Personnel information

Personnel information


4a(3)(k) 4, a
Type of personnel

Type of personnel


4a(3)(k) 4, b
Air observers

Air observers


4a(3)(k) 4, c
Ground observers

Ground observers


4a(3)(k) 4, d
Player identification

Player identification


4a(3)(k) 5
Communications data

Communications data.


4a(3)(k) 5, a
Type of net

Type of net


4a(3)(k) 5, b
Net controlling station

Net controlling station


4a(3)(k) 5, c
Radio frequencies

Radio frequencies


4a(3)(k) 5, d
Call signs and subscriber numbers

Call signs and subscriber numbers


4a(3)(k) 5, e
Message types

Message types


4a(3)(k) 5, f
Message numbers

Message numbers


4a(3)(k) 5, g
Try numbers

Try numbers


4a(3)(k) 5, h
Voice messages

Voice messages


4a(3)(k) 5, i
Digital messages

Digital messages


4a(3)(k) 5, j
Oral orders and messages

Oral orders and messages


4a(3)(k) 5, k
Acknowledgements

Acknowledgements


4a(3)(k) 6
Ordnance

Ordnance


4a(3)(k) 6, a
Type/caliber of weapon systems, and ammunition

Type/caliber of weapon systems, and ammunition


4a(3)(k) 6, b
Types and quantities of ammunition

Types and quantities of ammunition


4a(3)(k) 6, c
Firing event location

Firing event location


4a(3)(k) 6, d
Method of engagement

Method of engagement


4a(3)(k) 6, e
Method of control

Method of control


4a(3)(k) 6, f
Ordnance fired

Ordnance fired


4a(3)(k) 6, g
Rate of fire

Rate of fire


4a(3)(k) 6, h
Volume of fire

Volume of fire


4a(3)(k) 7
Obstacles

Obstacles


4a(3)(k) 7, a
Types of obstacles

Types of obstacles


4a(3)(k) 7, b
Configuration

Configuration


4a(3)(k) 7, c
Density

Density


4a(3)(k) 7, d
Breaches attempted

Breaches attempted


4a(3)(k) 7, e
Fire and suppression plans

Fire and suppression plans


4a(3)(k) 7, f
Construction materials

Construction materials


4a(3)(k) 7, g
Breaches completed

Breaches completed


4a(3)(k) 8
Target information

Target information


4a(3)(k) 8, a
Reference identifications

Reference identifications


4a(3)(k) 8, b
Description

Description


4a(3)(k) 8, c
Size

Size


4a(3)(k) 8, d
Damage reported

Damage reported


4a(3)(k) 8, e
Battle damage assessment.

Battle damage assessment.


4a(3)(k) 9
Time

Time


4a(3)(k) 9, a
Master reference time

Master reference time


4a(3)(k) 9, b
Of requests

Of requests


4a(3)(k) 9, c
Of reports

Of reports


4a(3)(k) 9, d
Of arrival/departure

Of arrival/departure


4a(3)(k) 9, e
Expected ready

Expected ready


4a(3)(k) 9, f
In position/ready

In position/ready


4a(3)(k) 9, g
Enroute

Enroute


4a(3)(k) 9, h
Actions started/completed

Actions started/completed


4a(3)(k) 9, i
Target submitted

Target submitted


4a(3)(k) 9, j
Target detected

Target detected


4a(3)(k) 9, k
Target identified

Target identified


4a(3)(k) 9, l
Chemical agent alarm activated

Chemical agent alarm activated


4a(3)(k) 9, m
All clear sounded

All clear sounded


4a(3)(k) 9, n
Of coordination.

Of coordination


4a(3)(k) 9, o
Total time

Total time


4a(3)(k) 9, p
On station

On station


4a(3)(k) 9, q
Time of hit/kill/miss

Time of hit/kill/miss


4a(3)(k) 9, r
Target designator activate/stop

Target designator activate/stop


4a(3)(k) 9, s
Jammer activate/stop

Jammer/CM activate/stop


4a(3)(k) 9, t
Radar/missile detector

Radar/missile detector


4a(3)(k) 9, u
Indirect fire trajectories

Indirect fire trajectories


4a(3)(k) 9, v
Of transit

Of transit


4a(3)(k) 9, w
Transit length

Transit length


4a(3)(k) 9, x
Of check/test/calibration

Of check/test/calibration


4a(3)(k) 9, y
Exposure

Exposure


4a(3)(k) 9, z
Effective

Effective


4a(3)(k) 9, aa
Date/date-time-group

Date/date-time-group


4a(3)(k) 9, bb
Of flight

Of flight


4a(3)(k) 9, cc
Delay

Delay


4a(3)(k) 9, dd
Not-later-than/net time

Not-later-than/net time


4a(3)(k) 9, ee
Of process

Of process


4a(3)(k) 9, ff
Displacement

Displacement


4a(3)(k) 10
Location

Location


4a(3)(k) 10, a
Primary/alternate

Primary/alternate


4a(3)(k) 10, b
Flight paths

Flight paths


4a(3)(k) 10, c
Indirect fire trajectories

Indirect fire trajectories


4a(3)(k) 10, d
Rally points

Rally points


4a(3)(k) 10, e
Maneuver graphics

Maneuver graphics


4a(3)(k) 10, f
Fire support coordination measures

Fire support coordination Measures


4a(3)(k) 10, g
Airspace controls

Airspace controls


4a(3)(k) 10, h
Location target hits

Location target hits


4a(3)(k) 10, i
Location of target misses 

Location of target misses 


4a(3)(k) 10, j
Ordnance footprint/pattern/impact

Ordnance footprint/pattern/impact


4a(3)(k) 10, k
Unit location

Unit location


4a(3)(k) 10, l
Ground system location

Ground system location


4a(3)(k) 10, m
Transmitter/receiver location

Transmitter/receiver location


4a(3)(k) 10, n
Support site/area/point/zone

Support site/area/point/zone


4a(3)(k) 10, o
Aircraft

Aircraft


4a(3)(k) 10, p
Obstacles

Obstacles


4a(3)(k) 10, q
Planned targets

Planned targets


4a(3)(k) 10, r
Actual target

Actual target


4a(3)(k) 10, s
Altitude

Altitude


4a(3)(k) 10, t
Elevation

Elevation


4a(3)(k) 10, u
Missile trajectory/flyout

Missile trajectory/flyout


4a(3)(k) 10, v
Coverage area

Coverage area


4a(3)(k) 10, w
Search radius/sector

Search radius/sector


4a(3)(k) 11
Status

Status


4a(3)(k) 11, a
Moving/stationary

Moving/stationary


4a(3)(k) 11, b
Orientation / azimuth / deflection

Orientation/azimuth/deflection


4a(3)(k) 11, c
Heading

Heading


4a(3)(k) 11, d
Aspect angle

Aspect angle


4a(3)(k) 11, e
Evasive action

Evasive action


4a(3)(k) 11, f
Speed

Speed


4a(3)(k) 11, g
Jammed

Jammed


4a(3)(k) 11, h
Encryption

Encryption


4a(3)(k) 11, i
Security classification

Security classification


4a(3)(k) 11, j
Suppressed/neutralized/

Suppressed/neutralized/


4a(3)(k) 11, k
Fuel on board

Fuel on board


4a(3)(k) 11, l
Air defense weapons

Air defense weapons


4a(3)(k) 11, m
WIA/KIA/MIA

WIA/KIA/MIA


4a(3)(k) 11, n
POE/EPW

POE/EPW


4a(3)(k) 11, o
Casualty

Casualty


4a(3)(k) 11, p
Contamination

Contamination


4a(3)(k) 11, q
Protection

Protection


4a(3)(k) 11, r
MOPP

MOPP


4a(3)(k) 11, s
Material readiness

Material readiness


4a(3)(k) 11, t
Supply data – all classes

Supply data – all classes


4a(3)(k) 11, u
Supply status/procedures

Supply status/procedures


4a(3)(k) 11, v
Ammunition allocated/

Ammunition allocated/


4a(3)(k) 11, w
Maintenance actions

Maintenance actions


4a(3)(k) 11, x
Hit/kill/near miss

Hit/kill/near miss


4a(3)(k) 11, y
Engagement range

Engagement range


4a(3)(k) 11, z
Range capability

Range capability


4a(3)(k) 11, aa
Slant Range

Slant Range


4a(3)(k) 11, bb
Basic load

Basic load


4a(3)(k) 11, cc
Amount allocated

Amount allocated


4a(3)(k) 11, dd
Amount expended

Amount expended


4a(3)(k) 11, ee
Amount remaining

Amount remaining


4a(3)(k) 11, ff
Hours operated

Hours operated


4a(3)(k) 11, gg
Visibility

Visibility


4a(3)(k) 11, hh
Exposure

Exposure


4a(3)(k) 11, ii
Weather

Weather


4a(3)(k) 12
Observer/controller input

Observer/controller input


4a(3)(k) 12, a
Unit strengths/weaknesses

Unit strengths/weaknesses


4a(3)(k) 12, b
Individual strengths / weaknesses

Individual strengths/weaknesses


4a(3)(k) 12, c
Smoke effectiveness

Smoke effectiveness


4a(3)(k) 12, d
OC observations

OC observations


4a(3)(k) 12, e
Lessons learned

Lessons learned


4a(3)(k) 12, f
Homestation training recommendation

Homestation training recommendation


4a(3)(k) 12, g
Performance trends by BOS

Performance trends by BOS


4a(3)(k) 12, h
Safety observations

Safety observations


4a(3)(k) 12, i
Deception techniques

Deception techniques


4a(3)(k) 12, j
Hours worked without rest

Hours worked without rest


4a(3)(k) 12, k
Infantry status

Infantry status


4a(3)(k) 12, l
Reason for kill

Reason for kill


4a(3)(k) 12, m
Reason for resurrection

Reason for resurrection


4a(3)(k) 12, n
Nonverbal communication

Nonverbal communication


4a(3)(k) 12, o
Wire/wireless

Wire/wireless


4a(3)(k) 12, p
Jamming effectiveness

Jamming effectiveness


4a(3)(k) 12, q
Suppression effectiveness

Suppression effectiveness


4a(3)(k) 12, r
Quality of C2/CSS

Quality of C2/CSS


4a(3)(k) 12, s
Training area

Training area


4a(3)(k) 12, t
Major scenario event

Major scenario event


4a(3)(k) 12, u
Key training objectives

Key training objectives


4a(3)(l)
Data management.  Data management capabilities support:
Data management supports the assessment process.
Data management.  Live-TSI systems will be able to perform data management for:
Commander and trainers need the capability to collect, analyze and archive crew and unit performance data to determine training requirements, design training events, develop and execute training events and assess training outcomes.

4a(3)(l)1
Processing voice, video, analog, and digital performance data.

Processing voice, video, analog, and digital performance data.


4a(3)(l)2
Preparing reports and summaries.

Preparing reports and summaries.


4a(3)(l)3
Displaying battle events.  

Displaying battle events.  


4a(3)(l)4
Retrieving performance data.

Retrieving performance data.


4a(3)(l)5
Displaying performance data.

Displaying performance data.


4a(3)(l)6
Organizing, collating, and distributing performance data.

Organizing, collating, and distributing performance data.


4a(3)(m)
Exercise control.  System exercise control supports:

Exercise control.  Live-TSI system will provide exercise control for:
LTE training events are complex events with large numbers of personnel, mission scenario events, and C2 requirements that must be orchestrated to present the unit in training with a realistic common operation picture of the battlefield while maintaining safety and security.

4a(3)(m)1
Communications between exercise controllers/analysts and observer controllers; exercise controllers and units; and exercise controllers/analysts and interface devices.
Controllers communicate with trainees via their Tables of Organization and Equipment (TOE) equipment.
Communications between exercise controllers, analysts, observer controllers, system interfaces and units.
For safety and security, exercise control personnel must be able to communicate with units in training through unit organizational equipment.

4a(3)(m)2
The ability to transmit and receive voice, video, and digital data.  Monitoring the same data to ensure scenario fidelity.  

The ability to transmit and receive voice, video, and digital data.  Monitoring the same data to ensure scenario fidelity.  


4a(3)(n)
Data Analysis.  Data analysis capabilities analyze data to assess individual and unit performance.  

Data Analysis.  The Live-TSI CTIA systems will possess data analysis capabilities to assess individual and unit performance.
Commanders, trainers and soldiers require enhanced performance support on-the-job to enable them to adapt to and identify training needs.

4a(3)(n)1
Summarization of force and echelon collected data.
Rationale.  All events are evaluated.
Summarization of force and echelon collected data.


4a(3)(n)2
Analysis includes evaluations of written materials, verbal and digital communications between commanders and staff members; commanders and subordinate commanders; commanders and adjacent commanders; and commanders and higher levels of command.

Supported analysis will include evaluations of written materials, verbal and digital communications between commanders and staff members; commanders and subordinate commanders; commanders and adjacent commanders; and commanders and higher levels of command.


4a(4)
Training Feedback.  




4a(4)(a)
Intrinsic feedback.
Rationale.  Downrange feedback measures situational responses and the ability to develop alternative courses of action.  It helps soldiers develop an awareness of the lethality and complexity of the modern battlefield.
Live-TSI systems, through the CTIA, will possess intrinsic feedback capabilities.
To maintain proficiency in the operational art with modern C4I systems and warfighting doctrine, commanders, trainers and units must be provided the opportunity to perform in a physically and emotionally challenging environment that realistically simulates combat.

4a(4)(a) 1
Downrange feedback.  Simulated weapon effects on targets, terrain, and cultural features provide immediate feedback to shooters and other participants.
Rationale.   Soldiers use intrinsic feedback to alter or influence their decisions.
Live-TSI systems will provide or interface with systems that provide downrange feedback for simulated weapon effects on targets, terrain, and cultural features provide immediate feedback to shooters and other participants.


4a(4)(a) 2
Player sensory simulation.  Training simulations place soldiers and units in realistic sensory environments that stimulate offensive and defensive combat reactions; influence the decision-making processes; and initiate interaction between individuals, groups, objects, and units.

Player sensory simulation.  Live-TSI components will place soldiers and units in realistic live sensory environments that stimulate offensive and defensive combat; influence the decision-making processes; and initiate interaction between individuals, groups, objects, and units.


4a(4)(b)
Extrinsic feedback.

Live-TSI systems will provide or interface with systems that provide extrinsic feedback for:
Commanders, trainers and soldiers must be aware of how well they performance a specific task.  Performance feedback provides information on strengths and weakness to better align limited training resources and time against tasks that need improvement.

4a(4)(b) 1
Information preparation.  Information preparation capabilities support:
Rationale.  Part of the after action review.
Information preparation.  Information preparation capabilities support:


4a(4)(b) 1, a 
Preparation of maps and operational overlays.

Preparation of maps and operational overlays.


4a(4)(b) 1, b
Acquisition of necessary terrain digitization data.

Acquisition of necessary terrain digitization data.


4a(4)(b) 1, c
Training analysts:

Training analysts:


4a(4)(b) 1, a, 1
Compile performance data. 

Compile performance data. 


4a(4)(b) 1, a,2
Adapt information to prepare after action reports.

Adapt information to prepare after-action reports.


4a(4)(b) 1, a,3
Prepare after action reviews.

Prepare after-action reviews.


4a(4)(b) 2, a,
Information presentation.  

Information presentation.  


4a(4)(b) 2, a,
Presentation capabilities include simulation, facility, and terrain information.

Presentation capabilities include simulation, facility, and terrain information.


4a(4)(b) 2, b
Presentation capabilities support the after action review.

Presentation capabilities support the after-action review.


4a(4)(b) 3
Information distribution.  

Information distribution.  


4a(4)(b) 3, a
Includes data on installations, ranges, training areas, and facilities.

Includes data on installations, ranges, training areas, and facilities.


4a(4)(b) 3, b
Target systems provide information for reports.

Target systems provide information for reports.


4a(4)(b) 3, c
Capabilities support the transfer and cataloging of performance information from the simulation to external storage media, and support external agencies.

Capabilities support the transfer and cataloging of performance information from the simulation to external storage media, and support external agencies.



Systems support (LTE Added)




4a(5)


Live-TSI systems will include deployment capabilities (where appropriate), safety features, maintenance and storage support, environmental stewardship and compliance, equipment recovery, system reset and availability verification.
Time and resource management constraints require systems that can reduce constraint impacts.  An economical-time saving feature will conserve training and maintenance resources and man-hours while meeting safety and security requirements.  

4a(5)(a)


Live-TSI systems will be modular, reconfigurable (multiple threat/mission scenarios), and use common components and open systems architecture. 


4a(5)(b)


Live-TSI systems will operate with minimal infrastructure (e.g., facilities, power, and operations and maintenance (O&M) personnel).


4a(5)©


Live-TSI systems will make optimum use of installation assets such as training land, facilities, electronic spectrum, and information infrastructure. 





Live-TSI homestation configurations will be deployable and transportable with minimal set-up/take-down time and include self-diagnostics and operator job aids.


b. Performance parameters. TC “Performance parameters.” \f C \l “1”   Live-TSI system performance parameters related to Annex A, STE, TEMO Domain Management Plan are contained in table 4-3.  Live-TSI system specific parameters beyond those prescribed in Annex A are contained in table 4-4.  Table 4-3 is organized to present the Annex A, STE prescribed performance parameter, the associated LTE parameters expanded, if necessary, to meet live training requirements.  The STE paragraph column relates the performance parameter to Annex A paragraphing.  Key performance parameters (KPPs) are annotated with a double asterisk (**) in front of the specific paragraph.  Key performance parameters address capabilities or characteristics so significant that failure to meet the threshold can be cause for reevaluating the concept or system and for reassessing or terminating a program.  Threshold and objective measures indicate the minimum acceptable application of the parameter and the desired end-state.

.
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Table 4-3 System Performance Parameters

Annex A Para
STE Performance Parameters
Rationale
Threshold
Objective
LTE Performance Parameters
Rationale
Threshold
Objective

4 b 
System Performance Parameters








4 b (1)
**Interoperability.  Interoperability is the seamless transfer to and among synthetic training systems of the information needed to stimulate real and simulated participants.
Interoperability with ABCS is a critical STE linkage.
FAMSIM CCTT CTC-OIS HITS

MOUT

WARSIM
100%
**Interoperability.  Live-TSI interoperability, through CTIA compliant systems, is the seamless transfer to, and sharing among synthetic training systems of the information needed to stimulate real and simulated participants.  The Live-TSI will be interoperable with ABCS, ATTA XXI and Joint systems as required.
Interoperability with Joint and Army C4I systems (present and future) and the ATTA XXI unit training management configuration is a critical LTE linkage.
ABCSI and Fix Tactical Internet
100% all Live systems transferring and exchanging data with other STE systems as defined in the IERs

4 b (1)(a)
**Army Battle Command System (ABCS).  STE systems are interoperable with the ABCS.  Interoperability is the seamless transfer to and among ABCS systems of the information needed to stimulate real and simulated participants.



** Army Battle Command System (ABCS).  The Live-TSI systems, through the CTIA, will interoperate with the ABCS or future C4I systems.  Interoperability is the seamless transfer, and sharing of information among ABCS systems, the CTIA and ATTA XXI systems.  Interoperability is needed to stimulate real and simulated participants and collect, process, archive, and report relevant data.  The following ABCS systems are included:
Interoperability with ABCS and the ATTA XXI unit training management configuration is a critical LTE linkage.
ABCSI and Fix Tactical Internet
100% CTIA systems as defined in the IERs.

4 b (1)(a) 1
Global Command and Control System – Army  (GCCS-A).



 Global Command and Control System – Army  (GCCS-A).

ABCSI and Fix Tactical Internet
100% CTIA systems

4 b (1)(a) 2
Advanced Field Artillery Tactical Data System (AFATDS).



Advanced Field Artillery Tactical Data System (AFATDS).

ABCSI and Fix Tactical Internet
100% CTIA systems

4 b (1)(a) 3
All Source Analysis System (ASAS).



All Source Analysis System (ASAS).

ABCSI and Fix Tactical Internet
100% CTIA systems

4 b (1)(a) 4
Combat Service Support Control System (CSSCS).



Combat Service Support Control System (CSSCS).

ABCSI and Fix Tactical Internet
100% CTIA systems

4 b (1)(a) 5
Air and Missile Defense Planning and Control System (AMDPCS).



Air and Missile Defense Planning and Control System (AMDPCS).

ABCSI and Fix Tactical Internet
100% CTIA systems

4 b (1)(a) 6
Maneuver Control System (MCS).



Maneuver Control System (MCS).

ABCSI and Fix Tactical Internet
100% CTIA systems

4 b (1)(a) 7
The Force XXI Battle Command – Brigade and Below System (FBCB2).



The Force XXI Battle Command – Brigade and Below System (FBCB2).

ABCSI and Fix Tactical Internet
100% CTIA systems






** Live-TSI systems will interoperate with Joint and Army C4I systems in a real-time or near real-time data transfer mode.
Live training event control and safety require real-time or near-real time data transfer and sharing.
ABCSI and Fix Tactical Internet

Near Real Time
100% CTIA systems

4 b (1)(b)
**Systems will be interoperable with the Digital Topographic Support System (DTSS).
Synthetic training systems and warfighting systems use compatible digitized terrain data products.
FAMSIM,CCTT
100%
** Live-TSI systems will be interoperable with the Digital Topographic Support System (DTSS). (Note: now integrated into ABCS systems suite)
Live-TSI systems and the other STE training systems and warfighting systems will use compatible digitized terrain data products.
100 %All new CTIA systems at IOC
100% CTIA systems

4 b (1)©
Systems will be interoperable with Department of Defense and commercial communications systems.
Systems require a robust telecommunications support network.
Undefined
100%
Live-TSI systems, through the CTIA, will be interoperable with Department of Defense and commercial communications systems.
Live-TSI systems will integrate with a robust telecommunications support network that is part of the Digitized Installation I3AMP.
ABCSI and Fix Tactical Internet
100% CTIA systems

4 b (1)© 1
Satellite Communication Systems.



Satellite Communication Systems.

ABCSI and Fix Tactical Internet
100% CTIA systems

4 b (1)© 2
Defense Data Network (DDN).



Defense Data Network (DDN).

ABCSI and Fix Tactical Internet
100% CTIA systems

4 b (1)© 3
Defense Information System Network (DISN).



Defense Information System Network (DISN).

ABCSI and Fix Tactical Internet
100% CTIA systems

4 b (1)© 4
Automatic Digital Network (ADN).



Automatic Digital Network (ADN).

ABCSI and Fix Tactical Internet
100% CTIA systems

4 b (1)© 5
Defense Messaging System (DMS).



Defense Messaging System (DMS).

ABCSI and Fix Tactical Internet
100% CTIA systems






DISN LES

100% New CTIA systems at IOC
100% CTIA systems

4 b (1)(d)
**High Level Architecture (HLA).   All systems comply with HLA standards.
The HLA is the Army’s M & S standard architecture.  It facilitates the interoperability of synthetic training systems and C4I systems.
75%
100%
**High Level Architecture (HLA).   All live-TSI systems will be HLA complaint where technologically and economically feasible, and will be able to interface with HLA compliant STE.
The HLA is the Army’s M & S standard architecture.  It facilitates the interoperability of synthetic training systems and C4I systems. Live-TSI systems will share and transfer data to other HLA compliant systems.
Legacy IS
100% CTIA systems

4 b (1)(e)
Systems will have the ability to provide services to and accept services from other systems, enabling the exchanged services to operate effectively together with full functionality of each simulation without external interfaces.
Service exchange is necessary for interoperability and synchronization.
Undefined
100%
Live-TSI systems, through the CTIA, will have the ability to provide services to and accept services from other systems, enabling the exchanged services to operate effectively together with full functionality of each simulation without external interfaces.
Live-TSI system service exchange is necessary for interoperability and synchronization of training events.
Legacy IS
100% CTIA systems

4 b (1)(f)
**Systems will have the ability to synchronize events, scenarios, terrain, and effects with other systems across training environments.
Systems must be able to synchronize activities in real time with other live, constructive and/or virtual simulations.
FAMSIM CCTT CTC-OIS HITS

MOUT

WARSIM
100%
**Live-TSI systems, through the CTIA, will have the ability to synchronize events, scenarios, terrain, and effects with other STE.
Live-TSI systems must be able to share and transfer data, synchronize activities in real time with other live, constructive and/or virtual simulations.
Legacy IS
100% CTIA systems

4 b (2)
User interface.



Live-TSI User interface.




4 b (2)(a)
Systems will be user friendly.
Systems’ design will have the user in mind.  Systems will be as simple as possible to operate and require no specific training or specialized skills.
As config
100%
Live-TSI systems will be user friendly and conform to the DoD Human Computer Interface Style Guide with augmentation as required.
Live-TSI systems’ design will have the user in mind.  Systems will be easy to operate and require no specialized skills.  Systems will include automated contact sensitive help and job aids.
As configured
100% CTIA systems

4 b (2)(b)
Systems will enhance the after action review process.
This capability completes the training event process.
As config
100%
Live-TSI systems will enhance the after-action review process.
This capability is necessary to complete the training management cycle.
As configured
100% CTIA systems

4 b (2)©
Systems allow trainers to repeat events.
Trainers require this capability to emphasize lessons learned.
As config
100%
Live-TSI systems allow trainers to provide training feedback and faster-than-real time replay through player systems or other available after-action review capability.
Trainers require this capability to present and emphasize lessons learned.
As configured
100% CTIA systems

4 b (3)
Compatibility








4 b (3)(a)
**Backward compatibility.  STE products and systems will be backward compatible.
Backward compatibility allows digitized terrain data, previous applications, and databases to be used in other systems.
75%
100%
**Live-TSI backward compatibility.  Live-TSI systems will be backward compatible.
Live-TSI systems will be backward compatible, allowing use of digitized terrain data, previous applications, and databases where economically feasible.
Legacy capability
100% CTIA systems

4 b (3)(b)
Open system architecture.  STE products and systems will use open system architecture.
Open system architecture permits the use of applications on common, widely-used computer operating systems and standard communications protocols.  It accepts add-ons and upgrades readily and promotes interoperability.
75%
100%
Live TSI system will have open system architecture.  .
Open system architecture permits the use of applications on common, widely used computer operating systems and standard communications protocols.  It accepts add-ons and upgrades readily and promotes interoperability.
New CTIA systems at IOC 75% implementation
CTIA Systems 100%

4 b (4)
Training Support.  The training support function results from training’s cyclical and recurring nature. The training management cycle means that training support systems complete the training mission by returning to their initial conditions fully prepared to support a new training cycle.
Systems support the entire training process.
None stated
None stated
Training Support.  Live-TSI systems will facilitate training support’s cyclical and recurring analysis, design, development, execution, and assessment processes common in the training management model. The training management cycle means that training support systems complete the training mission by returning to their initial conditions fully prepared to support a new training cycle.
The training management model is a logical and disciplined process for designing, conducting, and assessing training at all levels while conserving training resources and time.
Legacy systems 100%
CTIA Systems 100%

4 b (4)(a)
Deployment and redeployment. Training support systems’ design allows them to be reconfigured from storage deployment configurations quickly for shipment.



Live-TSI deployment and redeployment. Live-TSI systems (especially homestation instrumentation) will be designed to allow quick reconfiguration for shipment.
Commanders and trainers require a TSI in deployed theaters to sustain unit skills and train and rehears new mission essential tasks.
100%
100%

4 b (4)(b)
Safety support.  Systems are designed to minimize accidents.



Safety support.  Live-TSI systems will be designed to minimize the risk of accidents associated with the training event.
Live-TSI systems are critical live training event control tools that reduce the risk of accidents and implement training management requirements.
100%
100%

4 b (4)©
Maintenance and storage.  Systems’ maintenance and storage designs support the breakdown, removal, recovery, and repackaging of components.



Maintenance and storage.  Live-TSI system designs will facilitate maintenance and storage supporting the breakdown, removal, recovery, and repackaging of components (especially for homestation systems).

100%
100%

4 b (4)(d)
Environmental compliance.



Environmental compliance:
Environmental policy implementation is a key training-land management function.
100%
100%

4 b (4)(d) 1
Systems comply with environment policies and regulations and promote:



Environmental compliance. Live-TSI systems will comply with environment policies and regulations and promote:

See sub elements
See sub elements

4 b (4)(d) 1 a
Erosion control.



Erosion control.

100%
100%

4 b (4)(d) 1 b
Rehabilitation of heavily used training areas.



Rehabilitation of heavily used training areas.

100%
100%

4 b (4)(d) 1 c
Protection of wildlife habitats and endangered species.



Protection of wildlife habitats and endangered species.

100%
100%

4 b (4)(d) 1 d
Prevention of ground water contamination.



Prevention of ground water contamination.

100%
100%

4 b (4)(e)
Instrumentation and equipment recovery.  Target systems, training instrumentation, and tactical engagement simulation recovery capabilities must support breakdown, removal, packaging, and recovery of components to support the next exercise.  System components are capable of:



Live-TSI instrumentation and equipment recovery.  Target systems, training instrumentation, and tactical engagement simulation recovery capabilities will support breakdown, removal, packaging, and recovery of components to support the next exercise.  System components are capable of:
Live-TSI systems must be easy to setup, operate, maintain, sustain, store, and deploy-redeploy.
100%
100%

4 b (4)(e) 1
Disassembly and packaging for air and ground shipment.



Disassembly and packaging for air and ground shipment.

HITS

OneTESS
100%

4 b (4)(e) 2
Diagnostic checkout coincident with breakdown, removal, and recovery.



Permit diagnostic checkout coincident with setup, breakdown, removal, and recovery.

HITS

One TESS
100%

4 b (4)(f)
System reset. System reset capabilities return simulations to their pre-exercise configuration



System reset. System reset capabilities return live-TSI systems to their pre-exercise configuration.

100%
100%

4 b (4)(g)
Availability verification.  Availability verification capabilities permit the verification of systems capability to support the next training event.

50%
100%
Availability verification.  Availability verification capabilities permit the verification of live-TSI systems capability to support the next training event.

100% new CTIA systems at IOC
100%

4 b (5)
Adaptability.  Synthetic training systems need to be adaptable.

100%
100%
Adaptability.  Live-TSI systems will be adaptable:
Commanders and trainers require systems that are flexible and capable of changing as the training need changes. 
100%
100%

4 b (5)(a)
Systems can add scenario-dependent data.

100%
100%
Live-TSI systems can add, collect, process, report, and store scenario-dependent data.
Commanders and trainers require systems that are flexible and capable of changing as the training need changes. 
100%
100%

4 b (5)(b)
Systems can add campaign-dependent reasoning.
Systems must be able to include all types of tasks.
100%
100%
Live-TSI systems can add campaign-dependent reasoning and scenario drivers.
Systems must be able to include all types of tasks.  Systems will be dynamically composable.
100%
100%

4 b (5)©
Systems can modify how they reason.
Systems must be able to alter their processes.
100%
100%
Live-TSI systems will permit modification to their system processes.
Systems must be able to alter their processes
100%
100%

4 b (5)(d)
Systems can add breath to their knowledge bases.
Systems must be able to add new critiques to look at new resources.
100%
100%
Live-TSI systems will archive or transfer to repositories lessons learned for analysis of doctrine, training, leader development, organizations, materiel, and soldiers and battlefield operations systems requirements.
Systems must be able to add new critiques to look at new resources and doctrinal concepts.
100%
100%

4 b (5)(e)
Systems can add completely new information.
Systems must be able to accommodate new concepts.
100%
100%
Live-TSI systems will be dynamically composable.
Systems must be able to accommodate new concepts.
100%
100%

4 b (5)(f)
Systems must be adaptable to adverse and credible threat capabilities.
Commanders faced with “come as you are” missions need rehearsal capabilities prior to and during deployments.
100%
100%
Live-TSI systems will be adaptable to permit replication of adverse and credible threat capabilities.
Commanders faced with “come as you are” missions need rehearsal capabilities prior to and during deployments.
100%
100%

4 b (6)
**The synthetic training environment will be a federation.  Synthetic training systems will share common Federation Objective Models (FOMs), Simulation Objective Models (SOMs), and Communications (COMs).

100%
100%
** The Live-TSI systems will use the CTIA to ensure data sharing, reconfiguration, and flexible task organization. The LTE as part of the STE, will share common Federation Objective Models (FOMs), Simulation Objective Models (SOMs), and Communications (COMs)
The CTIA will ensure a common, cost effective architecture for LTE instrumentation, TES, and other TSI components.
100%
100%

4 b (7)
Other








4 b (7)(a)
Systems will save time.
The Army Training XXI goal is to reduce the ratio of training preparation time to training execution time from 3:1 to 1:3.
35%
100%
Live-TSI systems will save time.
An Army Training XXI goal is to reduce the ratio of training preparation time to training execution time from 3:1 to 1:3.
35% of req
100%

4 b (7)(b)
**Models and simulations will be Y2K compliant.
STE systems must be able to provide accurate date/time groups and function beyond the year 2000.
Mission Critical Systems
100%
** Live-TSI software components will be Y2K compliant.
All Army systems must be Y2K compliant.
100% Mission Critical Systems
100%

4 b (7)©
Cost effectiveness.  STE systems will be cost effective trade-offs for OPTEMPO based traditional training.
Synthetic training must provide efficiency and effective alternatives to traditional training.
Present config
100%
Cost effectiveness.  Live-TSI systems will be cost effective trade-offs for OPTEMPO based traditional training.
Live training must be efficient and effective. In accordance with USD A&T directive, ORDS will address cost.
Present config
100%






Backup.  Live-TSI systems will have system save and backup capabilities.
Backup and systems save capabilities are required to minimize the loss of data should a power or system failure occur. 
Present config
100%

Table 4-4 Live training environment specific performance parameters TC “Table 4-4 Live training environment specific performance parameters” \f T \l “1”  

Table 4-4 Live training environment specific performance parameters

Para continuation
LTE System Performance Parameter
Rationale
Threshold
Objective

4b(8)
Ground Targetry 





Future weapon systems will possess capabilities that exceed current weapon systems in terms of lethality, target acquisition, and fire control systems.  The following targetry requirements are based on an analysis of live training targetry capabilities needed to provide live fire sustainment training for future weapon systems:
Soldiers can conduct required training to engage targets using advanced capabilities at all ranges. Commanders can evaluate their unit’s ability to employ the new weapons and situation awareness capabilities on the battlefield. Observer controllers and training analysts can provide feedback about the employment of advanced weapons and sensors.
100% Major friendly and hostile weapons systems
All-100%

4b(8)(a)
**Target arrays will portray both a linear and a non-linear battlefield and will simulate stationary and moving targets.

100% Major friendly and hostile weapons systems
All-100% including soldier systems

4b(8)(b)
Target systems will simulate friendly, hostile, and non-combatant personnel, alone and in groups, and vehicles.

100% Hostile weapons platforms
All 100%

4b(8)©
**Targetry will replicate protected personnel and vehicles in above ground, defilade, and non-line-of-sight postures.

100% Major friendly and hostile weapons systems
All 100% including soldier systems

4b(8)(d)
Targetry will stimulate battlefield combat identification (BCID) capabilities at extended ranges.

100% Major friendly and hostile weapons systems
All 100%

4b(8)(e)
Targetry will respond to hits based on accuracy and lethality of fire.

100%
100%

4b(8)(f)
Targets will measure the non-lethal effects of the employment of non-lethal weapons.

100%
100%

4b(8)(g)
Targetry will provide response based on soldier protection enhancements applied to targets.  

100%
100%

4b(8)(h)
Target signatures will simulate high value targets that stimulate autonomous seeker guidance systems of improved weapons.  

100% Major friendly and hostile weapons systems
All-100%

4b(8)(i)
Targets will replicate close combat ground vehicles and stimulate target acquisition and tracking systems.  

100% Major friendly and hostile weapons systems
All-100%

4b(8)(j)
Targets will replicate buildings, bunkers and lightly armored vehicles for the employment of multipurpose munitions and short-range attack weapons.

100% Major friendly and hostile weapons systems
All-100%

4b(8)(k)
Targets will stimulate situational awareness and targeting sensors with infrared, laser, acoustic, and non-cooperative target signatures, impulse radar signals and stimulate the thermal sensor capabilities of advanced sights. 

100% Major friendly and hostile weapons systems
All-100%

4b(8)(l)
Wide area target arrays will exercise “on the move” target acquisition and stimulate enhanced target identification capabilities.  

100% Major friendly and hostile weapons systems
All-100%ll

4b(8)(m)
Targetry and controlling mechanisms will withstand the impact of kinetic energy and high explosive rounds. 

All-100%
All-100%

4b(8)(n)
Targets will provide reduced signatures to replicate vehicles employing multispectral camouflage and reactive/active camouflage paint. 

100% Major friendly and hostile weapons systems
All-100%

4b(8)(o)
Targets will simulate the threatening and non-threatening situations of Military Operations in Urban Terrain (MOUT). Provide a shoot-back capability and stimulate the advanced systems / components of the MOUT system.

100% Major friendly and hostile weapons systems
All-100%

4 b (9)
Air Targetry





Future anti-air weapon systems will possess capabilities that exceed current weapon systems in terms of lethality, target acquisition, and fire control systems.  The following air targetry requirements are based on an analysis of live training targetry capabilities needed to provide live fire sustainment training for future weapon systems:
Soldiers can train using air defense systems in a realistic environment.  Employment effects can be replicated.  Commanders can judge the effectiveness of their unit’s performance.  Observer controllers and training analysts can provide feedback concerning the effectiveness of weapon employment.
100% Major threat systems
100% All Threat systems that can be encountered by U.S. forces

4 b (9)(a)
Air targetry will replicate hostile and friendly aircraft in flight.

100% Major threat and U.S. systems
100% All Threat systems that can be encountered by U.S. forces

4 b (9)(b)
Air targetry will have signatures that stimulate autonomous IR seeker capabilities. 

100% Major threat and U.S. systems
100% All Threat systems that can be encountered by U.S. forces

4 b (9)(c)
Air targets will initiate IR, other, countermeasures upon attack causing an engagement paradigm shift.  

100% Major threat and U.S. systems
100% All Threat systems that can be encountered by U.S. forces

4 b (9)(d)
Air targetry systems will replicate aircraft radar signatures. 

100% Major threat and U.S. systems
100% All Threat systems that can be encountered by U.S. forces

4 b (9)(e)
Air target response to hits will be based on accuracy and lethality of fire provided by top/side attack soldier fired weapons.  

100% Major threat and U.S. systems
100% All Threat systems that can be encountered by U.S. forces

4 b (10)
** Electronic Warfare




4 b (10)
The Electronic Warfare requires the development of a new functionality that replicates EW sources either through actual signals or replicated signals that can stimulate sensors and electronically simulate the tactical engagement of communications systems.  This synergistic effort must combine aspects of TES replication and CTIA-IS data collection to provide a realistic electronic warfare training capability.
Soldiers can train to conduct electronic warfare or protect themselves against electronic attack.  They can develop immediate action drills that enable electronic operations to continue.  Commanders can develop SOPs to continue missions in a degraded mode.  Observer controllers and training analysts can monitor unit response to electronic attack and provide useful feedback. 
100% Major electronic threat systems
All electronic threat systems that may be encountered by U.S. forces –100%

4 b (10)(a)
Live-TSI signal simulations or emitters must replicate signatures of electronic emitters and the electronic emissions of high value enemy command and control positions.

100% Major electronic threat systems
All electronic threat systems that may be encountered by U.S. forces –100%

4 b (10)(b)
Live-TSI must replicate the signature of EW attack signals that stimulate situational awareness and targeting sensors.

100% Major electronic threat systems
All electronic threat systems that may be encountered by U.S. forces –100%

4 b (10)©
Live-TSI must replicate C4 network attack capabilities.

100% Major electronic threat systems
All electronic threat systems that may be encountered by U.S. forces –100%

4 b (10)(d)
The CTIA-IS must collect, process, and display data gathered from EW sensors.

100% Major electronic threat systems
All electronic threat systems that may be encountered by U.S. forces –100%

4 b (10)(e)
The CTIA-IS must collect, process, and display data gathered during EW attack on friendly systems.

100% Major electronic threat systems
All electronic threat systems that may be encountered by U.S. forces –100%

4 b (10)(f)
The CTIA-IS must collect, process, and display data concerning unit response to EW attack.

100% Major electronic threat systems
All electronic threat systems that may be encountered by U.S. forces –100%


 ** NBC Warfare




4 b (11)
Live-TSI will stimulate chemical and biological attack sensors and remote detectors and replicate chemical and biological signatures. The CTIA-IS will report NBC training actions.
Soldiers can realistically train for combat on an NBC battlefield.  Commanders are able to prepare their units to fight on a contaminated battlefield.  Immediate action drills can create the sense of urgency required to survive an actual attack.  Observer controllers and training analysts can provide feedback concerning a unit’s preparedness for reacting to and survive a NBC attack.
100% All Hostile Threats priority to Chem-Bio
All Hostile Threats – 100%

4 b (11)(a)
Live-TSI will simulate detection of chemical agents (in liquid, aerosol, and gaseous forms).

100% All Hostile Threats priority to Chem-Bio
All Hostile Threats – 100%

4 b (11)(b)
Live-TSI will replicate chemical employment signals to joint warning and reporting systems.

100% All Hostile Threats priority to Chem-Bio
All Hostile Threats – 100%

4 b (11)©
Live-TSI will measure the effective donning of protective masks. 

100% All Hostile Threats priority to Chem-Bio
All Hostile Threats – 100%

4 b (11)(d)
The CTIA-IS will collect, process, and display NBC employment data and information acquired by early warning and reporting sensors.  

100% All Hostile Threats priority to Chem-Bio
All Hostile Threats – 100%


** Mine-countermine warfare 




4 b (12)
Engineer warfare and countermine activities require that a method of replicating the presence of a minefield and sensing the presence of mines.
Soldier can train to cross minefields in a realistic manner.  Commanders can develop the techniques required to train their unit to react to and negate the effects of a minefield.  Observer controllers and training analysts can provide feedback concerning a unit’s ability to detect and cross a minefield.
All 100%
All 100%

4 b (12)(a)
Live-TSI will replicate intelligent minefield capabilities. 

All 100%
All 100%

4 b (12)(b)
Live-TSI will stimulate handheld and vehicular mounted sensors, and mine hunter-killer sensors by simulating a variety of metallic and non-metallic mines in surface, buried, side attack, and scatterable modes.  

All 100%
All 100%

4 b (12)©
The CTIA-IS will collect, process, and display intelligent mine field employment data. 

All 100%
All 100%

4 b (12)(d)
The CTIA-IS will collect process and display mine sensor system data. 

All 100%
All 100%


** Ground-to-ground Warfare 




4 b (13)
The ground-to-ground engagement replication will provide the live –TSI the capability to accurately replicate tactical engagements using new weaponry.
Ground-to-ground warfare is the principal live training method to prepare soldiers to operate and survive on the battlefield.  With an up to date capability, soldiers can train for immediate reaction to advanced direct fire and area weapons.  Commanders can train their units to employ or respond to attacks by advanced direct fire and area weapons.  Observer controllers and training analysts can judge the impact of the employment of advanced direct fire and area weapons or the defensive reaction this employment.
100% Major threat system that can be encountered by U.S. forces
100% All threat systems regardless of manufacture that can be encountered by U.S. forces

4 b (13)(a)
The live-TSI will replicate the effects less-than-lethal weapons and lethal weapons.  

100% Major systems designed for lethal and non-lethal attack
100% Major systems designed for lethal and non-lethal attack

4 b (13)(b)
The live-TSI will accurately reflect non-lethal weapons capabilities through the creation of a probability of disability (Pd) function with new associated protocols for the severity and duration of disability.

100% All live-TSI Instrumentation systems
100% All live-TSI instrumentation systems

4 b (13)©
Live-TSI will have new weapon codes and lethality algorithms to effectively replicate tactical engagements by advanced weapons.

100% All live-TSI Instrumentation systems
100% All live-TSI instrumentation systems

4 b (13)(d)
Live-TSI will replicate, engagements using kinetic energy weapons, non-line-of-sight bursting, and late flight-line-of-sight guidance systems.  

100% All live-TSI Instrumentation systems
100% All live-TSI instrumentation systems

4 b (13)(e)
Live-TSI will accurately reflect modified Probability of Hit/Kill (Ph/Pk) characteristics caused by improved weapons accuracy.

100% All live-TSI Instrumentation systems
100% All live-TSI instrumentation systems

4 b (13)(f)
Live-TSI will accurately reflect modified Probability of Hit/Kill (Ph/Pk) characteristics caused by improved protection capabilities of victims.

100% All live-TSI Instrumentation systems
100% All live-TSI instrumentation systems

4 b (13)(g)
The CTIA-IS will collect, process, and display engagement data for a wide variety of weapons systems, including shoulder-fired personal weapons, vehicle mounted weapons, and advanced terminally guided weapons.

100% All live-TSI Instrumentation systems in the CTIA
100% All live-TSI instrumentation systems in the CTIA

4 b (13)(h)
Live-TSI systems will provide engagements replication and simulation for extended range, precision guided systems, shoulder-fired airburst munitions, non-lethal riot/crowd control weapons, and weapons possessing autonomous countermeasure capabilities.  In some instances, the advanced guidance and target seeking sensors installed in weapon systems will require a development of a virtual simulation inter-linked TSI capability. 

100% All live-TSI instrumentation systems in the CTIA
100% All live-TSI instrumentation systems in the CTIA


Air-to-air and Air-to-ground Warfare




4 b (14)
The air to air / air to ground engagement replication will provide the capability to conduct air to air and air to ground attacks.  
With a modernized air-to-air and air-to-ground capability, soldiers can train to employ the advanced weapons and protective systems of aircraft while participating in live training exercises.  Commanders can judge the effect of protective advancements on unit readiness.  Observer controllers and training analysts can provide feedback on the effectiveness of weapons and defensive systems.
100% Major U.S. and Threat systems
100% All systems that U.S. force may be required to use or protect against.

4 b (14)(a)
Live-TSI will replicate air-to-air engagements, self-healing aircraft defensive measures with adjustable Ph/Pk (incorporating “hit but healed” capability), and a variety of weapons systems including air-air missiles, directed energy weapons and electromagnetic weapons.  

100% Major U.S. and Threat systems
100% All systems that U.S. force may be required to use or protect against.

4 b (14)(b)
The CTIA-IS will collect, process, and display the data from these engagements.  

100 % All CTIA compliant IS
100% All CTIA compliant IS

4 b (14)©
CTIA-IS requirements include coverage of nap-of-the-earth flight coverage, aerial vehicle position location, and acceptance of data from advanced piloting sensors and instruments countermeasures.

100 % All CTIA compliant IS
100% All CTIA compliant IS


Ground to Air Engagement Replication




4 b (15)
Ground to air engagement replication will provide the capability to conduct realistic engagements between land forces and rotary wing aviation.  
With ground-to-air engagement replication, soldiers can train to employ weapons systems in tactical exercises.  Commanders can judge the effectiveness of soldier and weapon performance.  Observer controllers and training analysts can provide feedback on engagements.
100 % All shoulder-fired systems and CTIA-IS
100 % All shoulder-fired systems, aircraft and munitions and CTIA-IS.

4 b (15)(a)
Live-TSI will replicate shoulder-fired anti-air missiles, ballistic, and directed energy weapons with selectable lethality, kinetic energy weapons, and engagements between imaging infrared missiles and countermeasure equipped helicopters.  

100% for select shoulder-fired systems
100 % All shoulder-fired systems, aircraft and munitions.

4 b (15)(b)
The CTIA-IS will collect, process, and display data from ground-air engagements.

100% All CTIA-IS
100 % All CTIA-IS


The Smart Fire and Forget Systems




4 b (16)
Smart fire and forget systems require a change in engagement simulation. The capabilities of new weapons and defensive systems require that live-TSI and CTIA-IS systems be capable of replicating and simulating engagements between missiles that react to target defensive measures and targets that recognize and react to threat countermeasures.  
With this capability, soldiers are able to employ smart weapon systems in tactical exercises.  Commanders can judge the effectiveness of their unit’s performance.  Observer controllers and training analysts can provide feedback concerning engagements.
100% for select major smart U.S. and threat systems and all CTIA-IS
100 % Major smart U.S. and threat systems and all CTIA-IS

4 b (16)(a)
Live-TSI will simulate terminal guidance of fire and forget weapons.

100% for select major smart U.S. and threat systems and all CTIA-IS
100% Major smart U.S. and threat systems and all CTIA-IS

4 b (16)(b)
 Live-TSI will replicate engagements between smart munitions and smart targets. Live-TSI/IS will replicate hit avoidance technologies, multi-role system capabilities, and scalable defensive measures.  

100% for select major smart U.S. and threat systems and all CTIA-IS
100 % Major smart U.S. and threat systems and all CTIA-IS

4 b (16)©
The IS will collect, process, and display information on engagements between smart weapons and smart targets.   The system will collect, process, and display data from these engagements while simulating the characteristics of attack and defense during live training.

All CTIA-IS
100 % All CTIA-IS


CTIA-IS View of Intelligence and Communications 




4 b (17)
The IS view of intelligence and communications provides observer controllers and training analysts the ability to monitor and track intelligence gathering activities and communications during combat training center training.  
Observer controllers and training analysts must be able to track battlefield communications.  Observer controllers must be able to interfere with tactical operations to ensure the training audience understands the situation.  Training analysts can develop AAR feedback concerning digital transmissions.
100 % All CTIA-IS
100 % All CTIA-IS

4 b (17)(a)
The IS will collect, process, and display sensor data from airborne target acquisition and intelligence sensors and emitters

100 % All CTIA-IS
100 % All CTIA-IS

4 b (17)(b)
The CTIA-IS will collect, process, and display information from voice and digital communications occurring on the live training environment battlefield.

100 % All CTIA-IS
100 % All CTIA-IS


** OPFOR 




4 b (18)
OPFOR systems must accurately replicate hostile opponents on the battlefield.  Many of the Live-TSI improvements made to sustain live training capabilities fit both BLUFOR and the OPFOR.  Distinctive OPFOR requirements remain in the areas of appearance and signatures of OPFOR systems.  
Opposing forces must present a realistic enemy for training units.   Replication of a variety of unit organizations requires the ability to operate in different situations with the appropriate equipment.   The heavy reliance of modern forces upon digital communications requires the opposing forces to possess the ability to attack electronic systems.
100% all select major OPFOR weapons systems
100 % All applicable OPFOR systems

4 b (18)(a)
The advanced guidance and target seeking sensors installed in the weapon systems require thermal, radar and acoustic signatures representative of real-world opponents.  

100% select major OPFOR weapons systems
100 % ALL OPFOR systems

4 b (18)(b)
Advanced intelligence and C4 capabilities require that the OPFOR replicate realistic signatures and generate C4 attack threat systems. 

100% select major OPFOR weapons systems
100 % all OPFOR systems

4.b.(18)(c)
Targets will employ countermeasures to degrade target acquisition, deflection and destruction of incoming munitions.

100%
100%
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Event
Action Description
Information Element
Characterization
Sending Organizational Node
Receiving Organizational Node
UJTL/ ART **
Criticality*

Higher HQ OPORD
Higher HQ directs unit to conduct a mission
 Operations Plan, Operations Order, Summary orders, Warning Orders, Fragmentary Orders, Commander’s Critical Information Requirements (CCIR), Maps and overlays, Functional plans, Templates, Worksheets, Matrices, Commander' targeting guidance 
Text document with 5 paragraphs, overlays and appendixes, USMTF
Higher HQ, TAAF, OC
Lower echelon CDR to weapons platform level, TAAF. OC
ART 1.0, ART 2.0,ART 3.0, ART 5.0
A

Staff Actions
Internal command direction
Commanders procedures, Standard Operating Procedures (SOPs), rules of engagement, staff procedures, briefings, unit lessons learned, unit inspection results, Instructions, warnings, reports, requests, messages, schedules, risk assessment, chaplain issues
Native text, USMTF
Higher HQ, TAAF, OC
Lower echelon CDR to weapons platform level, TAAF, OC
ART 5.0
C

System information requirement
CDR, staff, TAAF analyst, OC require information on friendly or enemy systems
Type of ground system, Type of aircraft
Nomenclature, specifications, USMTF
Higher or lower level CDR and Staffs, TAAF, OC
Higher or lower level CDR and Staffs, TAAF, OC
ART 1.0, ART 2.0, ART 5.0
C

Personnel Type Request for Information (RFI)
CDR, Staff, TAAF, OC requires personnel information 
Type of personnel, Air observers, Ground observers, Player identification
USMTF
Higher or lower level CDR and Staffs, TAAF, OC
Higher or lower level CDR and Staffs, TAAF, OC
ART 1.0, ART 2.0, ART 5.0
C

Communication data RFI
CDR, staff, TAAF analyst, OC require information on friendly or enemy systems
Type of net, Net controlling station, Radio,  Call signs and subscriber numbers, Message types, Message numbers, Try numbers, Voice messages,. Digital messages, Oral orders and messages, Acknowledgements
Native text, USMTF, Who-ID, What- Content, When-DTG, 
Higher or lower level CDR and Staffs, TAAF, OC
Higher or lower level CDR and Staffs, TAAF, OC
ART 1.0, ART 2.0, ART 5.0
C

Ordnance RFI
CDR, staff, TAAF analyst, OC require information on friendly or enemy systems
Type/caliber of weapon systems, and ammunition,  Types and quantities of ammunition, Firing event location, Method of engagement, Method of control, Ordnance fired, Rate of fire, Volume of fire, 
Native text, USMTF, Who-ID, What-caliber, When started-DTG, When-stopped, Rate of fire-rounds per minute or second, quantity-number 
Higher or lower level CDR and Staffs, TAAF, OC
Higher or lower level CDR and Staffs, TAAF, OC
ART 1.0, ART 2.0, ART 3.0, ART 5.0, ART 6.0
C

Obstacle RFI
CDR, staff, TAAF analyst, OC require information on friendly or enemy systems
Types of obstacles, Configuration, Density, Breaches attempted, Fire and suppression plan, construction, beach completed
USMTF; Who- ID, What-nuisance, protective, phony, tactical; When start-DTG; When completed DTG Where-Lateral Limits, UTM, nomenclature
Higher or lower level CDR and Staffs, TAAF, OC
Higher or lower level CDR and Staffs, TAAF, OC
ART 1.0, ART 2.0, ART 3.0, ART 6.0
C

Target RFI
CDR, staff, TAAF analyst, OC require information on friendly or enemy fires
Reference identification, description, size, damage, assessment
USMTF; when start-DTG; when stopped-DTG; Where-UTM, Volume-rounds per minute, Type- harassment, interdiction, destruction; effect, miss, hit. Mobility kill, fire power kill, catastrophic
Higher or lower level CDR and Staffs, TAAF, OC
Higher or lower level CDR and Staffs, TAAF, OC
ART 1.0, ART 2.0, ART 3.0, ART 6.0
C

Time RFI
CDR, staff, TAAF analyst, OC require time of friendly or enemy events
Master reference time, of request, of report, of arrival, of departure, expected ready, in position ready, Enroute, action start, action complete, target submitted, target, detected, target identified, chemical alarm, all clear, coordination, total, in station, of hit/kill/miss/, target designator activated/stopped, time of jamming activated-stopped, Radar/missile detect, indirect fire, transit, of calibration/test/check, of exposure,  of flight,  of process, of displacement.
When Start-DTG, When Stop-DTG, type event - ID, where-UTM
Higher or lower level CDR and Staffs, TAAF, OC
Higher or lower level CDR and Staffs, TAAF, OC
ART 1.0, ART 2.0, ART 3.0, ART 4.0, ART 5.0, ART 6.0
C

Location RFI
CDR, staff, TAAF analyst, OC require location of friendly or enemy events
Primary/alternate, Flight paths, Indirect fire trajectories, Rally points, Maneuver graphics,  Fire support coordination measures, Airspace controls,  Location target hits, Location target misses, Ordnance footprint/pattern/impact,  Unit location, Ground system location, Transmitter/receiver location,  Support site/area/point/zone, aircraft, obstacle, planned target, actual target, altitude, elevations, missile trajectory flyout, coverage area, search sector. CM employed.
Where Start-UTM, Where Stop-UTM, type event–text, when-DTG, on or off 
Higher or lower level CDR and Staffs, TAAF, OC
Higher or lower level CDR and Staffs, TAAF, OC
ART 1.0, ART 2.0, ART 3.0, ART 4.0, ART 5.0 ART 6.0
C

Status RFI
CDR, staff, TAAF analyst, OC require status of friendly or enemy events
Moving/stationary, Orientation/azimuth/deflection, heading, aspect angle, evasive action, speed, jammed, encryption, security classification, suppressed/neutralized, WIA/KIA/MIA, POE/EPW, casualty, contamination, protection, MOPP, materiel readiness, supply data – all classes, supply status/procedures, ammunition allocated, maintenance actions, hit/kill/near miss, engagement range, range capability, slant range, basic load, amount allocated,  amount expended,  amount remaining, hours operated, visibility, exposure, weather.
LOGSTAT, PERSTAT, ISUM, EXSUM, S-meters, A-text,, L-UTM, U- text, T-DTG, E-text, USMTF, Who-ID, Where-UTM, WHAT-event, Why-Text, Common tactical database
Higher or lower level CDR and Staffs, TAAF, OC
Higher or lower level CDR and Staffs, TAAF, OC
ART 1.0, ART 2.0, ART 3.0, ART 4.0, ART 5.0 ART 6.0
C

Observer / controller input.
OCs require information or must input information into a centralized TAAF data repository
Unit strengths/weaknesses, individual strengths / weaknesses, smoke effectiveness, OC observations, lessons learned, homestation training recommendation, performance trends by BOS, safety observations, deception techniques, hours worked without rest, Infantry status, reason for kill, reason for resurrection, nonverbal communication, wire/wireless, jamming effectiveness, suppression effectiveness, quality of C2/CSS, training area, major scenario event, key training objectives.
LOGSTAT, PERSTAT, ISUM, EXSUM, MTSF, Who-ID, Where-UTM, WHAT-event, Why-Text, Common tactical database, native text input,, S-meters, A-text, L-UTM, U- text, T-DTG, E-text 
OC , TAAF, EXCON
XCON, TAAF, OC
ART 1.0, ART 2.0, ART 3.0, ART 4.0, ART 5.0 ART 6.0
A

**

ART 1.0 Deploy/Conduct maneuver

ART 2.0 Develop Intelligence

ART 3.0 Employ fires

ART 4.0 Perform Combat Service Support

ART 5.0 Exercise Command and Control

ART 6.0 Protect the Force

*

A - Mission Critical

B - Loss of Life

C - Task Failure

D - Minimal Impact
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AAR-After-action Review

ABCS-Army Battle Command System

ATFA-Army Training XXI Functional Architecture

ATTA-The Army Training XXI Technical Architecture

ATM-Asynchronous Transfer Mode

BIT-Built-in-Testing

BSF-Brigade Set Fielding

CALFEX-Combined Arms Live Fire Exercises

CBTDEV-Combat developers

CFX-Command Field Exercises

CLS-Contractor logistic support

CRD-Capstone Requirements Document

CTC-Combat Training Centers

CTIA-Common Training Instrumentation Architecture

DII COE-The Defense Information Infrastructure Common Operating Environment

DMSO-Defense Modeling and Simulation Office

DTSS-Digital Topographic Support System

DTT-Doctrine and Tactics Training

DSIC4-Directorate of Information Systems for Command, Control, Communication, and Computers

EXFOR-Experimental Force

FCX-Fire Coordination Exercise

FOF-Force-on-Force

FOT-Force-on-Target

FTX-Field Training Exercises

HLA-High Level Architecture

I3MP-Installation Information Infrastructure Modernization Program

IO-Information Operations

JTA-Joint technical Architecture

JTA-Army-Joint Technical Architecture-Army

KPP-Key performance parameters
LF-Live Fire

LTE-Live Training Environment

MNS-Mission Needs Statement

MOUT- Military Operations on Urban Terrain

MSTC-Mission Support Training Complex

NET-New Equipment Training

OES-Open Electronic Standards

OPFOR-Opposing Force

ORD-Operational Requirements Document

SOTT-Self-organized-to-task

ST-Sustainment Training

STE-Synthetic Training Environment

STX-Situational Training Exercises

TAAF-Training Analysis and Feedback Center

TADSS-Training Aids, Devices, Simulators and Simulations

TEMO-Training, Exercise and Military Operations

TES-Tactical Engagement Simulation

TNGDEV-Training developers

TRANSCOM-U.S. Transportation Command

TSI-Training Support Infrastructure

Part II

Term
Definition

After-Action Review
A professional discussion of an event focused on performance standards, that enable the soldiers to discover for themselves what happened, why it happened, and how to sustain strengths and improve on weaknesses.  It is a tool that leaders, trainers, and units can use to get the maximum benefit from every mission or task.



Army Battle Command System
The Army Battle Command System  (ABCS) is a C4I system that has the capability to seamlessly acquire, process, display, transform, and disseminate situational understanding and execution information, at all echelons, to support the requirements of commanders, staffs, units, and soldiers in assessing, planning, preparing for, and executing the conduct of operations by forces to accomplish missions.  The current ABCS has five components: the Global Command and Control System-Army (GCCS-A), Advanced Field Artillery Tactical Data System (AFATDS), All Source Analysis system (ASAS), Combat Service Support Control System (CSSCS), Air and Missile Defense Planning and Control System (AMDPCS), Maneuver Control System (MSC), Force XXI Battle Command- Brigade and Below (FBCB2), and the Tactical Airspace Information System (TAIS).



Army Training XXI Functional Architecture
The Army Training XXI Functional Architecture (ATFA) addresses the actual training processes and activities that take place to “Train the Force.”  The purpose of the ATFA is to provide the functional framework for the supporting technical and systems architectures on which all future AT XXI automated training systems will be built.



Army Training XXI Technical Architecture
The Army Training XXI Technical Architecture (ATTA) fully supports a standards-based, data-driven, reconfigurable, self-organizing-to-task (SOTT) system of systems for managing training information.  This architecture is designed from the top-down to support the guiding principles introduced in the AT XXI Campaign Plan. The AT XXI system architecture is comprised of eight Automated Information Systems (AISs), each of which is comprised of software segments largely drawn from as-is and objective AT XXI systems.  These eight AISs are 1) Training Analysis; 2) Training Design; 3) Training Development; 4) Training Implementation; 5) Training Evaluation; 6) Training Management; 7) Information Transfer; and 8) AT XXI Digital Library System.



Asynchronous Transfer Mode
Asynchronous Transfer Mode (ATM) has been accepted universally as the transfer mode of choice for Broadband Integrated Services Digital Networks (BISDN). ATM can handle any kind of information i.e. voice, data, image, text and video in an integrated manner. ATM provides good bandwidth flexibility and can be used efficiently from desktop computers to local area and wide area networks. ATM is a connection- oriented packet switching technique in which all packets are of fixed length i.e. 53 bytes (5 bytes for header and 48 bytes for information). ATM technology is configured and installed within MSE communications network in order to provide more efficient management and utilization of the limited bandwidth available within this legacy system. ATM-enabled multimedia technology supports the normal operation and performance of the MSE capabilities of voice and packet-switched data. ATM also provides for real-time dissemination of the commander’s intent and collaborative mission planning and analyses through use of video teleconferencing hardware/software and a collaborative. ATM equipment supports Internet Protocol (IP)-based conferencing and multimedia capabilities and provides high-speed data dissemination through the MSE network. 



Battlefield Visualization
The process whereby the commander develops a clear understanding of the current state with relation to the enemy and environment, envisions a desired end state which represents mission accomplishment, and then subsequently visualizes the sequence of activity that moves the commander's force from its current state to the end state.



Built-in-testing
Designing software to include self-testing or built-in-testing code as a powerful way to improve the testing process. Built-in-testing techniques are based on the concept of contracts within a program, where data values and program states must be checked before the program can continue execution. The most common built-in-testing tool is the assertion, which is an evaluation of a Boolean statement expressing some correct state in the program. If the statement evaluates to false, the assertion causes the program to take some specified action, generally aborting program execution. Assertions are the basis of four basic built-in-testing tools that are generally used to enforce software requirements: precondition validation, post-condition validation, and invariant checking and data assertions.



Brigade-Set Fielding
Brigade Set Fielding transforms a Brigade and Brigade Combat Team to a newer enhanced warfighting capability.  It consists of a Doctrine, Training, Leader development, Organization, Materiel, and Soldiers (DTLOMS) analysis and application of a System of Systems fielding approach to achieve this enhanced capability.  Brigade Set Fielding (materiel subset) consists of fielding three inter-related groups of systems:

1.  Improved Command and Control (C2) and Situational Awareness (SA).  The key component to improve operational capability horizontally and vertically.  Enhanced C2 and SA provide the relevant common picture for all commanders, shooters and supporters allowing them to realize improved lethality and survivability and enabling war-fighters to act faster than the enemy can react.

2.  Core Items.  By definition a core item is the primary weapons system of the brigade,” e.g., the Abrams for an Armor Battalion.  The core item may or may not already be fielded to the brigade scheduled to receive the Improved C2 Item(s).  

    A.   If already fielded, the Improved C2 and SA item(s) become the driver. 

    B.   If not already fielded then the Core Item and the Improved C2 and SA item(s) should be fielded as a package.

3. Other Modernized Items.  Other modernization items scheduled during a given timeframe e.g., small arms.  Major focus must be placed on the coordination of fielding plans to ensure, when possible, within resource constraints, these items are fielded simultaneously.



Combined Arms Live Fire Exercises
High-cost, resource-intensive exercises in which player units move or maneuver and employ organic and supporting weapons systems using full service ammunition with attendant integration of all combat, combat service, and combat service support functions.



Combat developer
An individual or agency responsible for developing concepts and organizational and equipment requirements.



Command Field Exercise
A field training exercise with reduced unit and vehicle density but with full command and control, combat support, and combat service support elements (e.g., the platoon leader in his vehicle represents the entire platoon).



Capstone Requirements Document
The Capstone Requirements Document (CDR) identifies system requirements to define a mission area and serves as a guide for ORD development.  The CDR is the bridge between the MNS and the program ORDs.  The CRD provides the means to document common systems requirements, such as overarching interoperability requirements or standards, which apply to a family of systems.  A CRD will not be used to establish a materiel solution or funding line; the approved Operational Requirements Document (ORD) fulfills this purpose.  Also, the CRD will not require the traditional program documentation since these documents are included in the subordinate systems’ ORDs.



Combat Training Center
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  --
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The National Training Center
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The Combat Maneuver Training Center
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The Joint Readiness Training Center
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The Battle Command Training Program



Common Training Instrumentation Architecture
The CTIA is a core of the Live Training Environment Training Systems Strategy.  CTIA is the technical architecture that provides commonality across training instrumentation systems and interoperability across live, virtual, and constructive training systems.  It consists of standards and protocols to be used by system developers and the core software component of training instrumentation systems.

The CTIA:

· Uses DII-COE as a model.

· Is an environment using as much of DII-COE as possible.

· Will work along with DII-COE.

· Is narrower than DII-COE therefore:

· more specific

· easier to integrate

· can use more components

· Includes the core services, components and configurations.
· Lays out the specifications, interfaces and standards for data exchange.
The CTIA is not an actual fielded application. The CTIA is a common operating environment.



Defense Information Infrastructure Common Operating Environment
The Defense Information Infrastructure Common Operating Environment (DII COE) concept is best described as a flexible architecture and approach for building interoperable systems. The COE is a multifaceted concept. It is not a system, but is a foundation upon which open systems can be built. A foundation that provides functionality to target systems for services such as data manipulation, network communications, database storage and others. The COE includes rules, methodologies and tools, which form a framework for system development and integration.  As a "plug and play" open architecture, the COE enables functionality to be easily added or removed from a target system in small manageable units called segments. 



Defense Modeling and Simulation Office
The Defense Modeling and Simulation Office (DMSO) is the lead for modeling and simulation (M&S) activities within the U.S. Department of Defense. DMSO is a technology transition and support organization charged with maximizing the efficiency and effectiveness of M&S efforts across the Department and fostering interoperability and reuse among the DoD's models and simulations.



Digital Topographic Support System
This system will provide a mobile automated terrain analysis system capable of supporting operations by extracting and processing data from imagery maps, charts, weather forecasts or reports, climatic summaries, gazetteer data, terrain studies, photography, and other data sources.



Doctrine and tactics training 
Training conducted on equipment, inter-operability, and management of new or cascaded equipment, considering comparison of new to older equipment, and associated threats.



Embedded training
Training that is provided by capabilities designed to be built into or added onto operational systems to enhance and maintain the skill proficiency necessary to operate and maintain that equipment end item.  AR 71-9 states: Embedded Training-Training that is provided by capabilities designed to be built into or added onto operational systems to enhance and maintain the skill proficiency necessary to operate and maintain that system.  Embedded training capabilities encompass four training categories: (1) Category A- Individual/operator.  To attain and sustain individual, maintenance, and system orientation skills. (2) Category B- Crew.  To sustain combat ready crews/teams.  This category builds on skills acquired from Category A.  (3) Category C-Functional.  To train or sustain commander, staff, and crew/teams within each functional area to be utilized in their operational role.  (4) Category D-Force Level (Combined Arms Command and Battle Staff).  To train or sustain combat ready commanders and battle staffs utilizing the operational systems in its combat operational role.



Fire Coordination Exercise
Trains the combined arms team chain of command and related fire control elements to rapidly synchronize fires on the battlefield.  The exercise uses reduced-scale targets and ranges to depict combat situation.



Field Training Exercises
Exercise conducted under simulated combat conditions in the field.  FTXs fully integrate the total force in a realistic combat environment.  They involve combat arms, CS, and CSS units.  FTXs encompass such training as battle drills, crew drills, and STXs to reinforce soldier and collective training integration.  They are used to train the commander, staff, subordinate units, and slice elements.



High Level Architecture
A general-purpose architecture for simulation reuse and interoperability.



Interoperability
The ability of systems, units, or forces to provide services to, and accept services from other systems, units, or forces and to use these services to enable them to operate effectively together.



Installation Information Infrastructure Modernization Program


DSIC4 program to upgrade Army Installation information infrastructure.  Three components are MACOM Telephone Modernization Program, Outside Cable Rehabilitation, and Army Gateway Program.

Information Operations
Information operations integrate all aspects of information to accomplish the full potential for enhancing the conduct of military operations. Information operations are not new. In their simplest form they are the activities that gain information and knowledge and improve friendly execution of operations while denying an adversary similar capabilities by whatever possible means. Effects of IO produce significant military advantage for forces conducting such operations.



Joint Technical Architecture
The Joint Technical Architecture (JTA) provides the "building codes" which, when implemented, permit this flow of information in support of the Warfighter. The JTA identifies a common set of mandatory information technology standards and guidelines to be used in all new and upgraded C4I acquisitions across DoD. The JTA standards are to be used for sending and receiving information (information transfer standards such as Internet Protocol suite), for understanding the information (information content and format standards such as data elements, or image interpretation standards) and for processing that information. The JTA also includes a common human-computer interface and "rules" for protecting the information (i.e., information system security standards). 



Joint Technical Architecture-Army


Department of the Army’s implementation of the JTA.

Key Performance Parameters
Key Performance Parameters (KPP) address capabilities or characteristics so significant that failure to meet the threshold can be cause for reevaluating the concept or system and for reassessing or terminating a program.



Live Fire Exercise
Exercise that is resource-intensive; player units maneuver and employ organic and supporting weapons systems using full-service ammunition.  LFXs integrate all combat arms, CS, and CSS elements.  The extensive range and resource requirements usually limit them to platoon and company team levels.  Consequently, their principal focus is unit and weapons integration at company team level.  LFXs provide realistic training on collective and soldier skills.



Live training
Training executed in field conditions using tactical equipment, enhanced by training aids, devices, simulators, and simulations (TADSS) and Tactical Engagement Simulation (TES) to simulate combat conditions.



Live Training Environment
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.



Manpower and Personnel Integration 
Manpower and Personnel Integration (MANPRINT) The comprehensive technical effort to identify and integrate all relevant information and considerations regarding the full range of manpower, personnel capabilities, training development and delivery, human factors engineering, systems safety, health hazards, and soldier survival into the system development and acquisition process to improve soldier performance, total system performance, and reduce the cost of ownership to an acceptable level throughout the entire life cycle of a system.  MANPRINT is the Army’s human systems integration process for systems acquisition.



Mission Needs Statement
A broad statement of mission need for a deficiency that can only be satisfied by a materiel solution.  A MNS will be prepared for all Army acquisition programs regardless of acquisition category.



Mission Support Training Complex (MSTC)
The MSTC, a Strike Force Term, is an evolving concept.  For the First Digital Division certification exercise, the facility is called the collective training support facility (CTSF).  For the Initial Brigade, the facility is referred to as the Mission Training Support Facility (MTSF).  When the new Army Training Strategy is published, it is anticipated that a like type facility will be part of the “wrap around” and “Reach-back” concepts.



New Equipment Training
An initial transfer of knowledge, gained during equipment development, from the materiel developer/provider to the trainer, user, supporter. The identification of personnel, training, TADSS, and the initial transfer of knowledge gained through equipment development from the materiel developer/provider to the trainer, user, and supporter. 



Operational architecture
Operational architecture (AO) contains text, graphic models to show functions and information required, graphics representations of how the Army organizes and equip[s to execute C4 processes, and a data base to provide detailed characteristics about information exchanges, such as format (voice/data/imagery), speed of service, perishability, and criticality.  The OA will show relationships among organizations and functions in terms of the information they need, use, and exchange.



Operational Requirements Document
A formatted-statement containing performance (operational effectiveness and suitability) and related operational parameters for the proposed system.  The operational requirements document will be initially prepared during Phase 0 "Concept Exploration and Definition".  It will be updated during Phase 1, "Demonstration and Validation."



Opposing Force Materiel
The Live CRD defines OPFOR as a family of equipment supporting seven architectural elements OPFOR armor, OPFOR infantry, OPFOR fire support, OPFOR, aviation, OPFOR air defense, OPFOR engineer, and OPFOR information warfare.



Proponent
Proponent agency. An Army organization or staff which has been assigned primary responsibility for materiel or subject matter in its area of interest, i.e., proponent school, proponent staff agency, proponent center, etc.

Proponent school The TRADOC school designated by the CG, TRADOC or other appropriate MACOM as Training/TD (Task) Proponent to exercise management of all combat/training development aspects of a materiel system, functional area, or task.  It analyzes, designs, develops, implements and evaluates training/training products for proponency area.



Self-organized-to-task
A concept that describes a capability to organize data given a use case and user. This implies some artificial intelligence or computer aided decision capability.  Examples might be automatically generating training support materials based on a new METL task or recognizing training preferences based on student profiles.  The concept is contained in AT XXI Campaign plan, AT XXI Technical Architecture as well as DoD work on a sharable courseware objects. 


Situational Awareness
A common understanding of the commander’s assessment of the situation; the commander’s intent; the commander’s concept of the operation, combined with a clear picture of friendly and enemy force disposition and capability.

 

Situational Training Exercises
Mission-related, limited exercises designed to train one collective task or a group of related tasks and drills through practice.  STXs teach the standard, preferred method for carrying out the task.  They are more flexible than drills and usually include drills, leader tasks, and soldier tasks.  STXs may be modified based on the unit METL or expanded to meet special mission requirements.  To ensure standardization, service schools develop STXs to teach the doctrinally preferred way to perform specific missions or tasks.



Standardization
As applicable to Army training means --
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The development and implementation of performance standards that the Army employs in training and in combat.

symbol 183 \f "Symbol" \s 10 \h
Units and soldiers performing the same task will be trained to perform that task to the same standard.

symbol 183 \f "Symbol" \s 10 \h
Training products are produced in one format by the training proponent and used by other training activities.

AR 71-9 The process of developing concepts, doctrines, procedures, and designs to achieve and maintain the most effective levels of compatibility, interoperability, interchangeability and commonality in the field of operations, administration, and materiel.  Standardization is the process by which nations achieve the closest practicable cooperation among forces, the most efficient use of research, development, and production resources, and items.



Sustainment Training
Used to reinforce previous training and/or sustain/regain previously acquired skills and knowledge.  ST is--
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Related to course-specific training objectives.
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Performed under prescribed conditions and must meet prescribed performance standards.
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Usually takes place in the unit to sustain or retrain a previously required proficiency level; may be trained to prepare an individual for institutional training, i.e., meet prerequisite training requirements.
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May take place in a course during/outside of POI time.



Synthetic Training Environment
The evolution of expanding battlespace to accommodate the use of digitization, to include M&S capabilities, within the live, virtual, and constructive training environment in support of combat readiness.  The TEMO STE is defined as a seamless, (timely, accurate, and automatic) digital linkage of the live, virtual, and constructive training environments.



Systems architecture
Systems Architecture is the physical layout, depicted graphically, showing the relationship of the information exchange and connectivity requirements.  The SA identifies components, capabilities and establishes interconnections among command, control, communication and computer (C4) components of the system.  The SA can be developed foe an individual system or at higher levels to depict the integration of numerous systems in to a system of systems architecture.



Training Aids, Devices, Simulators and Simulations
A general term that includes Combat Training Center (CTC) and training range instrumentation; Tactical Engagement Simulation (TES); battle simulations; targetry; training-unique ammunition; dummy, drill, and inert munitions; casualty assessment systems; graphic training aids; and other training support devices.  All of these are subject to the public laws and regulatory guidance governing the acquisition of materiel.  TADSS are categorized as system and nonsystem:

l
System Training Devices (STDs):  STDs are designed for use with a specific system, family of systems, or item of equipment, including subassemblies and components.  STDs may be designed/configured to support Individual, crew, collective, or combined arms training tasks.  They may be stand-alone, embedded, or appended.  Using system-embedded TADSS is the preferred approach where practical and cost effective.  

l
Nonsystem Training Devices (NSTDs):  NSTDs are designed to support general military training and nonsystem-specific training requirements.



Technical architecture
Technical architecture (TA) is comparable to a building code, not telling you what to build (operational architecture (AO)) nor how to build (systems architecture (SA)), but rather delineating the standards to which build to and to pass inspection.  The TA identifies a framework of standards and included top-level systems specifications, and architectural diagrams for technical interface specifications.



Training developers
The individual whose function is to analyze, design, develop, and evaluate training and training products, to include development of training strategies, plans, and products to support resident, non-resident, and unit training.  Any individual functioning in this capacity is a training developer regardless of job or position title.

In developing systems, the command or agency responsible for the development and conduct of training which will provide the tasks necessary to operate and logistically support the new materiel system..



Tactical Engagement Simulation
An advanced collective training methodology supported by a family of TADSS used in free-play, force-on-force, field training exercises.  The Tactical Engagement Simulation (TES) training system consists of three subsystems: the simulator subsystem which includes TADSS and supporting procedures that simulate casualty-producing effects of weapons in real time; the control subsystem which includes a staff of trained observer-controllers who referee, ensure realism, record events, and report actions observed through AARs and unit take home packages; and the management subsystem which includes activities and computers to plan, schedule, conduct, and evaluate the training of battle-focused METL tasks to standard.  This live simulation training system includes unique curriculum, specially trained military and civilian instructors, and life cycle contractor support personnel worldwide.



Training support package
A package integrating various training products necessary to train one or more critical tasks.  Some components are: a course management plan, lessons plans, training products of an appropriate media mix, and all other materials needed to conduct the training.
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DMPRC-Digital Multipurpose Range complex; DCST-Division Command and Staff Trainer


I3A-Installation Information Infrastructure Architecture; NGATS-New Generation of Army Targetry Systems; STAARS-Standard Army After-action Review System; HITS-Homestation Instrumentation System; FTI-Fixed Tactical Internet; DTDB-Digital terrain Data Base; FOMS-federated object models; SOMS-System object Models








�  Prescribing requirements for embedded TADSS is beyond the scope of this CRD.


� For a detailed description of the functional architecture and other live-training architectures, consult Army Training Support Center (ATSC)(ATIC-CTS), Live Training Environment Architectures, 13 September 1996 


� There are numerous homestation environments with different training capabilities.  While recognizing there are different training capabilities, ranging from Reserve Component armories to forward deployed cantonment areas, the Live-homestation TSI capability focuses on CONUS and OCONUS installations that serve as power projection platforms for deploying units, e.g., Fort Carson, Fort Lewis, Fort Hood and have sufficient maneuver space to support live training.


� The MSTC, a Strike Force Term, is an evolving concept.  For the First Digital Division certification exercise, the facility is called the collective training support facility (CTSF).  For the Initial Brigade, the facility is referred to as the Mission Training Support Facility (MTSF).  When the new Army Training Strategy is published, it is anticipated that a like type facility will be part of the “wrap around” and “Reach-back” concepts.


� Faber, Terry, Providing a Future Training Support Infrastructure in an Environment of Limited Resources, New Technologies, and Changing Paradigms, draft, Ft Eustis, VA, 8/25/1999, page 3.







03/09/00

_1013921610.bin

