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developer user activities associated with implementing and sustaining components of the

Army’s virtual training environment.  Our goal is to provide Virtual training environments

which are interoperable with constructive and live training environments promoting our

“Train as we Fight”

 focus.  Concurrently, TPO Virtual will support the development of

capabilities to train to standard on all tasks as identified in the UJTL and AUTL (Strategic

Theater through Tactical).  Ultimately, TPO Virtual supports the training of all Army units

and elements implementing Army XXI, Joint Vision 2010 and Army After Next strategies.
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Figure. 1  Relationship of Virtual Training to Other Training

The need and value of live training for soldiers, crews, and units under “combat conditions” are universally recognized as the cornerstone of Army training.  However, the ability to conduct live training in the United States and overseas has become severely constrained due to environmental, safety and real estate constraints, ammunition and maintenance costs, and OPTEMPO and PERSTEMPO implications.  Further, the expanded areas of operations which characterizes the digitized force envisioned for Army XXI, Joint Vision 2010, and the Army After Next (AAN) will require significantly more battlespace and increase the need for large combined maneuvers .  Additional land for this increased battlespace requirement is simply not available given current and anticipated future political, environmental, and fiscal restraints.  The use of virtual simulation for digitized unit training complements live training and constructive simulation training to help minimize the cumulative adverse effects of the current military environment.


Virtual simulation technology and the need for training combat soldiers, crews, and units in a combined arms environment have converged in time to allow realistic cost effective training to occur in the virtual simulation domain.  Virtual simulation  provides the training opportunity for soldiers and their leaders to operate combat system simulators linked together using virtual simulation technology which presents audible, visual, and environmental stimuli equivalent to that found in field operating conditions.  The Army’s successful development of the Close Combat Tactical Trainer (CCTT) has demonstrated the viability of virtual simulation technology to train mechanized infantry and armor soldiers, crews, and units. This technology can be leveraged to include other components of the Army XXI (AXXI) combined arms team.
1.  General Description of Operational Capability.

a.  Overall Mission Area.  



(1)  Army Training.  Army training (FM 25-100, Training the Force) is intended to prepare soldiers, leaders, and units to fight as a combined arms team and win in combat.  Realistic training is essential to prepare the Army to accomplish its wide spectrum of combat missions.  How the Army trains has and is continuing to evolve in response to revolutionary Army XXI changes, force projection requirements, reduced defense budgets and changes in Department of Defense, Army, and TRADOC policy.  Training focuses on preparing the commander to operate under near “real world” conditions while also enabling the commander to conduct combat mission rehearsals.  Traditionally such training at the brigade and below echelon has relied heavily on live training which involves deploying the soldiers and their equipment to the field or to a “live fire” range to conduct operations as they would in actual combat.  Since the 1980’s the Army has used instrumented combat training centers (CTC) to provide increased realism for combat training.


          (2)  Virtual Training.  



      (a)  Virtual training is the use of simulated warfighting or training systems, on digitized simulated terrain to represent battlefield conditions.  The virtual training system will provide semi-automated forces (SAF) which are computer generated forces used to represent additional blue force (BLUFOR) units as well opposing force (OPFOR) units.  Virtual training is conducted by simulating the scenario and conditions (e.g. day, night, smoke, etc.) to train events or prepare for missions using specially designed combat system simulators (manned modules) or embedded capabilities in the virtual environment.  Virtual training is supported by a toolbox of training aids, devices, constructive simulations, SAF, exercise control, data collection, after action report (AAR) systems and Command, Control, Communications, Computers, and Intelligence (C4I) linkages.



      (b)  Virtual training can provide for progressive soldier, crew, unit leader, and collective training from the same location without a need to displace or operate actual weapons systems.  Virtual training systems can be operated in a stand-alone mode or can be linked via communication circuits.  This allows various weapons systems and units, though geographically separated, to be brought together in the “virtual world” to promote combined arms collective training.  



      (c)  Virtual training easily facilitates the conduct of repetitive training events to ensure mastery of required skills and capabilities.  The training scenario can be quickly reset to allow for repetition of tasks under identical or changed conditions to afford retraining for tasks which were not accomplished during the first iteration.  Such a capability is very difficult to coordinate and is time consuming during the conduct of live training.  Virtual training can provide a progressive step ladder of training which allows the commander to optimize his limited collective combined arms live training opportunities.  Virtual training lends itself to a very responsive AAR process because the executed scenario is recorded and easily replayed by for AAR purposes.  The training audience is easily shown what it did right and what areas require further training.


         (3)  Operational and Support Concepts.




(a)  Active duty units will conduct virtual close combat training at fixed sites where the CCTT is fielded.  Reserve Component (RC) units, mostly from the Army National Guard, use trailer mounted mobile systems which move among training sites on a scheduled basis.  The CCTT sites focus on virtual training for mechanized infantry and armor forces.  The objective virtual training system envisioned by this CRD will have sufficient bandwidth and computing capability to allow simultaneous operations including close combat, aviation, artillery, air defense, engineer, and other supporting battlefield operating system (BOS) training systems which may be added later to satisfy joint and Army training requirements.  




(b)  The objective virtual training system to be developed under the provisions of this CRD will allow a high fidelity simulated virtual portrayal of combat, combat support, and combat service support units and weapons systems and equipment up to brigade combat team level to include Army aviation.  The objective virtual training system will be based upon the Synthetic Environment Core (SE Core) which is essentially the hardware and software associated with the CCTT.  SE Core matures and grows through an evolutionary process.  The objective system also includes modifiable terrain databases, SAF, C4I interfaces, training support packages, contractor logistics support, and post deployment software support.  Thus SE Core provides the basic combat environment which grows more robust with each change or addition to any of the other elements.  This provides a process which both eliminates the needs for duplicative efforts of common battle elements.  The process also allows for a disciplined expansion and growth of capability and complexity.  The PM CATT and the TRADOC Project Office Virtual (TPO Virtual) exercise configuration control for all collective virtual training systems developed in response to this CRD.  To enforce configuration control policies and procedures, a memorandum of agreement (MOA) will be executed among the appropriate Program Executive Officers (PEO), Program Managers (PM), the TPO Virtual, and the Program Manager Combined Arms Tactical Trainer (PM CATT).  The TPO Virtual is responsible for drafting and coordinating this MOA within 90 days of approval of this CRD.

(c)  Each PM is responsible for developing and procuring the virtual training system (manned modules/simulators, embedded virtual training capabilities, necessary interfaces with command and control systems, etc.) for his weapon system as stated in the ORD to support system plaform participation in the SE Core initiative.  PMs coordinate with the TPO Virtual and PM CATT before initiating development and acquisition of those trainers to ensure commonality of simulation protocol and database interfaces.  The TRADOC proponent Training Developer (TD) reviews weapons systems programs (SE Core candidates) Materiel Requirements Document (MRD) already in development within 30 days of the approval of the CRD to determine if the particular system’s training component incorporates virtual training technology.  If virtual training requirements are not addressed in the ORD, the proponent, TD in coordination with the Combat Developer and TPO Virtual, is responsible for determining if virtual training needs to be added to the program.  If so, the proponent is responsible for adjusting/making changes to the MRD as required IAW applicable regulations and policies.  In response to this CRD the Army develops a seamless system of virtual training systems which can provide individual, crew, leader, collective unit, and combined arms training.  The result of this effort acquires compatible and interoperable virtual training systems.  Virtual training facilities are operated and maintained by contractor logistics support.
b.  Summary of Mission Need.

(1)  A Mission Needs Statement (NMS) did not precede this CRD.  A MNS was determined to be unwarranted since this CRD states requirements for a follow-on-capability to the existing CATT/CCTT program.

(2)  Virtual Training  Environment.

(a)  Live training continues to be the capstone training medium for validating unit capabilities for the foreseeable future.  However, the Army must and will leverage emerging technologies and methodologies, such as virtual simulation, to create improved training capabilities.  Virtual simulation provides realistic high fidelity effective training for soldiers and units who cannot train “in the field” as a complete combat team due to fiscal, land availability, safety, environmental, shipment of weapons systems to support a deployment overseas, and other constraints.  Home station individual, crew, and unit training are conducted using virtual simulation to prepare the trained units to optimize field training and Combat Training Center (CTC) events.  Weapon system platforms originally designed or later re-engineered to participate in the SE Core initiative must have soldier and crew level virtual training capabilities: manned modules, simulators (either individual stand-alone or reconfigurable) or embedded capabilities, etc., which can interoperate with the objective virtual simulation system environment envisioned by this CRD.  A total system of systems is envisioned for the objective virtual training capability.  This total system supports virtual training at all levels rather than requiring separate unique virtual training systems for each weapons system.

(b)  Recent reports indicate that combat units are deployed to the National Training Center (NTC) at low levels of combat proficiency, pointing to the need for additional homestation training before undergoing and optimizing NTC type live training.  Unfortunately, live training ranges are becoming quite limited at the homestations for many of the Army's units.  Virtual training at homestation or regional virtual training centers can play a major role in the progressive “train-up” which precedes the NTC rotation. In this circumstance the use of virtual training plays a major role in complementing the live training medium to produce a combat ready force.  

(c)  The brigade level objective virtual training system envisioned in this CRD is especially needed for collective combined arms training as well as allowing combined arms leaders and commanders to rehearse the synchronization of combat operations.  The Army does not presently have the practical capability to conduct such mission rehearsals live.  Doing so in the constructive environment, while productive, does not allow for the near realism which obtained in the virtual environment at the brigade and below level.  In the virtual training mission rehearsal leader and crew interactions occur.  Such interactions are critical to the accomplishment of combat missions.  They are not easily replicated in the constructive training environment. 

(d)  The Army XXI warfighting unit commander, as well as TRADOC proponent institutional training facilities, needs a fixed station and mobile/transportable modern interactive and interoperable virtual training capability to conduct individual, crew, leader, and combined arms unit training up to battalion level task force level (required) and brigade combat team (desired).  The virtual training system must be able to connect directly or through designated interfaces with real world digitized C4I systems and live tactical operations centers (TOCs).  Virtual training can be conducted in a stand alone mode at the TRADOC institution or the MTOE unit level or be integrated with live training at the unit’s home station or other designated unit training facility.  

(e)  Virtual training portrays a variety of situations and is easily adapted to support unit mission essential task list (METL) training.  While virtual training can replace some aspects of live training to save time, effort, and funds its greatest contribution is to provide a stepping stone toward a much more effective live training environment experience for the soldier, crew, and unit.  The virtual training environment is tailored to meet the needs of the commander to train his unit.

(f)  The synergy provided by the right mix of virtual and live training ensures challenging and realistic combined arms training is readily available to the Army XXI  unit commander.  Virtual training also provides an unparalleled opportunity to accomplish mission planning and rehearsal prior to deployment, during and after deployment to a theater of operations.  The ability to generate and utilize computer generated and controlled SAF affords great flexibility to expose the virtual training audience to the various types of threat capabilities that might be found on a future battlefield.  

(g)  Virtual training is tailored to support overarching Army Training XXI (ATXXI) strategy, DOD/Army/TRADOC synthetic environments initiatives, and joint virtual training capabilities.  Virtual training can be linked and blended with constructive and live training environments in a “synthetic theater of war.”  Virtual training supports Army combat, combat support, and combat service support commanders and Army elements of joint task forces (JTF).



(3)  Virtual Training Operational Concept. 



         (a)  Combined arms leaders obtain tactical insights and lessons learned in the virtual training domain without the expense of deploying large formations in the field.  The use of virtual simulation technology provides a complementary linkage in combat leader development between the live and constructive domains.  Soldiers are exposed to virtual training technologies during advanced individual training (AIT) on their weapons systems so they are acquainted with the capabilities of this medium.  Collective training in the virtual domain will most likely be optimized at the combined arms company team and battalion task force echelons although its value at the brigade combat team has great potential.

(b)  As the Army procures virtual training capabilities beyond the CCTT suites, those new systems (aviation, field artillery, air defense, and engineer) are linked and integrated with the CCTT to provide multidimensional training for the combined arms fight.  These “follow-on” virtual training systems will be fully compatible with the CCTT.  The PM CATT provides technical assistance to each TRADOC proponent in developing its virtual training requirements to include establishing requirements for embedded virtual training capabilities in current and future combat systems.  The PM CATT establishes virtual hardware, firmware, and software specifications to ensure compatibility among the Army’s virtual training systems developed in response to this Capstone Requirement Document.  The TPO Virtual integrates all TRADOC requirements for the development and acquisition of virtual training systems.  TPO Virtual and the PM CATT jointly exercise responsibility for virtual training systems configuration control.

(4)  Training Exercises and Military Operations (TEMO) Support.  The objective virtual training system envisioned in this CRD must be interoperable and compatible with collective constructive and live training simulations to be used by Army XXI.  The final operational virtual training system must be adaptable to meet the needs of the AAN. The objective virtual training environment must be designed and engineered to support evolving Army doctrine, organization, tactics, and procedures as well as mirror weapons systems capabilities and effects in the virtual environment and when mixed with live and constructive environments.

c.  Type of System Proposed.



(1)  Operational Requirements.  The objective virtual training environment enables commanders from platoon through brigade level to conduct realistic collective combined arms training using weapons system simulators and computerized SAF to portray capabilities and effects of various battlefield operating systems to include airpower.  The objective virtual collective training capabilities envisioned in this CRD exploit the capabilities of those weapons systems, which include embedded operator and/or crew virtual training systems.  The core of virtual training support includes common, modular, operationally and functionally scaleable hardware and support components, which are compatible and interoperable with replicated warfighting systems and other simulation systems and simulators.  Training in the virtual environment mirrors as closely as possible the characteristics of the “real world” such as detection and engagement ranges, rates of fire, weapons effects, weather, terrain, radio line of sight, and the unpredictable effects of man-in-the-loop operations.  The objective virtual training system will meet the Army’s needs for a virtual training capability out to 2010.  It will provide a technology base from which to develop more refined simulation technologies that may at some time in the future see the present distinctions between constructive and virtual simulations blur or blend into a virtual-constructive hybrid simulation format.  The objective virtual training system will evolve as training requirements, weapons system, organizations, threats, and simulation technology evolve as the present Army matures to the AAN structure.

(2)  Compatibility and Interoperability Requirements.  Virtual training systems developed under the auspices of this CRD comply with current and emerging Department of Defense and Department of Army simulation protocols and are compatible with the Army’s SE Core.  Operational Requirements Documents (ORD) and associated Interface Control Documents (ICD) for virtual TADSS fall under the purview of this CRD.  System TADSS and embedded training capabilities that support virtual combined arms collective training events also fall within the scope of this CRD.  Virtual functional and interface requirements must be addressed in future system ORDs and System Training Plans (STRAPS) as applicable to this CRD.  Virtual training systems developed for the Army are capable of operating with WARSIM and current as well as emerging SAF.  Virtual training simulators must also have the capability to operate with appropriate standard Army digitized communications and data transfer systems.

d.  Anticipated Operational and Support Concepts.  

          (1)  Virtual training provides the commander with a viable option to conducting live training.  There are many crew and collective tasks on the Army Universal Task List (AUTL) which can be trained in the virtual environment.  The virtual training system affords the commander with the capability to train and refine crew and collective unit skills before taking the unit to the live environment.  In this regard virtual training complements live and constructive training experiences which build the unit to combat ready proficiency.  The virtual environment affords the commander with the ability to tailor the enemy, weather, lighting, and terrain portrayals in the simulation to satisfy his specific training conditions and standards.  Virtual training affords the almost unlimited opportunity to detect and engage  “enemy” forces under realistic battlefield conditions. Virtual training provides real-time feedback and AAR support to the commander so that observed “mistakes” can be corrected quickly to promote learning. 

          (2)  Virtual training must be capable of supporting the established training strategies outlined in FM25-100, Training the Force, as well as supporting satisfaction of relevant Army Universal Task List (AUTL) requirements.  Virtual training support accomplishment of individual, crew, leader, and collective combined arms unit training up to brigade level.  Virtual training affords the opportunity to train the combined arms force, and its components, in simple as well as complicated tasks without the inherent risks and costs of live fire training.  Each TRADOC proponent and the corresponding weapons system program manager will ensure necessary funding for embedded virtual simulators and simulation interfaces is programmed into the acquisition strategy.  Intent of this requirement is to ensure training system delivery to the training base prior to issue of the actual weapons system to the field.  The TPO Virtual in coordination with respective TRADOC System Managers will manage this process.

          (3)  Virtual training systems will be operated and maintained by contractor personnel under the supervision of designated government representatives unless provisions are made for installation level support.  Every effort will be made to standardize system configurations to promote efficient logistical support.  The Training Mission Area (TMA) will be responsible for funding support of the SE Core, facilities, AAR capabilities, SAF, Data Base, Communications Module, and combat logistics support (CLS) for materiel and equipment.  System PEO/PM will be responsible for developing and acquiring the System Manned Modules (Virtual Simulators), embedded training capabilities, and the associated interfaces, codes/software to effectively link to the existing/evolving SE Core.

e.  Simulation Based Acquisition (SBA),  The SE Core program to include the environment, operational capabilities, and associated entities may be suitable to support the SBA initiative.  The virtual environment and the ability to introduce simulator/simulation models and prototypes make the SE Core program a valid candidate to support SBA which has been identified as the future concept for the development acquisition process.

2.  Threat.  Virtual training capabilities described in this CRD and supporting documentation will require ongoing assessments of current and future threats.  These assessments are used to develop simulated OPFOR portrayals to ensure the virtual environment realistically portrays OPFOR tactics, techniques and procedures as well as doctrinal, organizational, and equipment capabilities. Changes in OPFOR capabilities reported by intelligence community updates are accommodated in virtual training software changes as necessary.  In the virtual environment the OPFOR is portrayed by the use of computer generated SAF under the control of trained OPFOR role players.  The use of simulated OPFOR in the virtual training environment affords the Army the capability to train against various types of potential enemies under varying conditions.

3.  Shortcomings of Existing Systems.
a.  Although the CCTT, when fielded to selected sites across the Army, provides a virtual training capability for armor and mechanized forces there is presently no fielded capability to integrate other arms (artillery, air defense, engineer, and aviation) in the close combat virtual training environment.  This is a major shortcoming in training Army units to operate on the modern combined arms battlefield against a well-equipped enemy force.  Such a capability is essential to provide realistic multidimensional virtual combined arms training opportunities to forces in the field.  These forces are now limited in ability to conduct live training due these reasons: 

(1)  Insufficient range and training area availability to collectively train digitized forces operating over extended frontage and depth.

(2)  Environmental restrictions.

(3)  Increased OPTEMPO and PERSTEMPO reduces time available for field training.

(4) Current and projected on-going training fund reductions, which  restrict ammunition, mileage, and other operating costs associated with live training.

(5)  Safety considerations restrict “live fire” opportunities for artillery and aviation fired munitions.

(6)  Aviation safety and airspace control considerations restrict availability of rotary and fixed wing support to the ground forces in combat training.

(7)  Limited OPFOR portrayal in training except at the Combat Training Centers.

(8)  Limited night training in live environment due to time, as well as safety considerations.

b.  Legacy systems such as the Simulation Network (SIMNET) do not have the fidelity necessary to support realistic training and cannot interoperate satisfactorily with other virtual or constructive training simulations.  They represent earlier generation technology with little growth potential and cannot be cost effectively upgraded.  SIMNET does not have the capability to simulate night combat.  While constructive simulation systems such as JANUS can be used for leader training those systems do not allow training in the realistic conditions available in the virtual environment where weapons system crews and small unit leaders can interoperate as they would on the battlefield.

c.  During live combined arms training the trainer is unable to easily and quickly “restart” the training scenario because of the need to reposition forces, recreate the tactical situation, and exact operating conditions (e.g. weather, light, obscuration, wind, etc.).  However, this can be done relatively quickly at little cost in the virtual training environment without causing the soldiers to waste time as is often the case in a live training setting.  In the virtual training environment, the soldiers are also freed of the training distracting responsibility of maintaining and securing equipment.  These features of virtual training enable the trainer and the training audience to focus on the tasks at hand until proficiency is achieved.  Integrated virtual training of combined arms is considerably safer than comparable training in the live environment because the action and effects take place in the simulation rather than in the field.  Crews and units can accomplish a progressive “maneuver matrix” of preparatory supporting tasks and events in the virtual world before transitioning to the live training environment.  In the virtual environment commanders train aggressively and experiment with new ideas without jeopardizing safety.  This virtual experience better prepares participants to optimize available live training events.

4.  Capabilities Required.
a.       System Performance.  
          (1)  The Army needs the capability to train the total combined arms force (armor, mechanized infantry, aviation, artillery, air defense, engineer and other supporting forces) on a simulated, fully interactive, and real time “virtual battlefield”.  This objective virtual training system should  be easily adaptable to a mission rehearsal mode.  A virtual training system is required to train and sustain collective (crew through battalion task force that is adjustable to provide a brigade combat team environment).  This virtual training system will provide for training of tasks and skills in command and control, communications, maneuver, engineer mobility and counter mobility operations, fire support integration and effects, air defenses integration and effects, as well as appropriate functions of combat support and combat service support unit operations.  This virtual training capability should meet or exceed training effectiveness achieved in live or constructive training for the echelon being portrayed.
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Figure 2.  Objective Virtual Training System Evolution

RATIONALE:  Virtual training must provide either a less costly alternative to

live and constructive training or a more effective alternative.  Virtual training can satisfy this requirement by providing a training medium when a live environment is not available or other considerations preclude reliance on the live training event.
                  (2)  Mission capable “come as you are” commanders must have training and mission rehearsal capabilities that are adaptable against diverse and credible threat capabilities on terrain comparable or identical to the anticipated area of operations.  Virtual training satisfies these requirements as well as provide for timely and responsive training scenario development and AAR.  Virtual training can blend the distinct requirements of individual soldier, crew, and unit training into a near seamless progression of training. Virtual training capabilities allow for demanding training without requiring the use of limited ranges, high cost weapons systems and ammunition.  Military training conducted using virtual technology is accomplished without damage to the environment and without the safety issues involved in the live operation of weapons systems. 

     RATIONALE:  Training conducted in the virtual environment must be shown to avoid damage to the environment and provide a safe alternative to live fire training.

                   (3)  Initial plans for virtual training capabilities include the requirement for a family of close combat tactical trainers which are linked to other combat system virtual training simulators representing aviation, field artillery, air defense, and combat engineer functionalities.  Other battlefield operating system (BOS) applications may be developed to interoperate with these as desired by the proponents.  Virtual training capabilities must be available to develop and maintain individual, crew and unit collective combat skills:  

· At home station achieve and maintain combat readiness;
· During simulated deployments exercise combat readiness and conduct mission rehearsals;

· While deployed sustain combat readiness, conduct mission planning and rehearsals, and support reconstitution of the force.  Positioning mobile simulators into the deployment area could provide this capability.

RATIONALE:  Virtual training must provide the trainer with the same or greater capability as is the case with live training to sustain and improve combat readiness of the echelon at which it is being used.  Transition from virtual to live should be relatively seamless for the soldier/crew/unit in terms of fidelity of battlefield, conditions, and effects representation.

                    (4)  The virtual training environment is based upon the SE Core developed in the CCTT program.  As such, the virtual training system environment developed in response to this CRD must meet, as a minimum, the technical specifications for the CCTT as outlined in the Training Device Requirement (TDR) for the Close Combat Tactical Trainer dated 14 January 1998 or later.  The virtual training system must replicate cues and responses of the operational system(s) being portrayed in the simulation with fidelity sufficient to provide for realistic performance of individual and crew tasks within the context of crew and collective unit operations.  This requires the capability to simulate, in real time, the conduct of combat operations in a realistic environment with an appropriate, tailorable, and challenging opposing force that will necessitate realistic individual, crew, leader/commander, and staff actions, and will impose the stresses identified in appropriate studies and analyses.  The real time virtual training system must be able to link to the live and constructive environments.

RATIONALE:  When the appropriate Synthetic Theater of War and C4I interfaces are in place, the virtual training system must be able to operate simultaneously with applicable constructive and live training systems up to battalion task force level.  The potential to operate at brigade level is desirable.  


          (5)  The virtual training environment as described in this CRD must be fully compatible with relevant other service and joint simulations (constructive and virtual) and live training as part of the STOW process or its successor process, e.g., WARSIM 2000.  The virtual training simulation must be compatible with present and future Department of Defense protocols and information architectures with which it can be reasonably expected to operate out to year 2025.  Virtual simulations acquired to operate in this environment must accommodate geographic dimensions to include distances, frontages, and depth associated with operations of a digitized brigade as a minimum as well as altitude, topography, and weather effects.

RATIONALE:  The virtual training system must be able to replicate realistic tactical distances and depths up to brigade level to provide appropriate training environment. 

b.   System Parameters.  The objective virtual training system and components developed in response to this CRD will as a minimum meet the following system parameters: 

*                 (1)  Be fully compatible with CCTT/SE Core and its evolutionary successors.  Fidelity of portrayal must be at least equivalent to that contained in the CCTT and upgradeable as technology and need dictate.  Reference document for this compatibility is the approved TDR for the CCTT.

RATIONALE:   CCTT is the foundation for SE Core.

*
         (2)  Be capable of interfacing and interoperating on a real time basis

with the current and evolving future Army(required) and appropriate joint level (desired) constructive and live environments within the TEMO domain.

RATIONALE:  As the Army evolves the capability to conduct simultaneous and interoperable cross TEMO training events this capability is essential.

*
         (3)  Be capable of controlling and operating as a system of systems with geographically separated virtual simulators using current and future DOD simulation protocols and high capacity communications systems.

RATIONALE:  This capability is necessary to allow subordinate or supporting units located at different locations can “converge” on the same virtual battlefield using DoD or leased circuits to link the simulations together.

*
         (4)  Be capable of expansion to include aviation, artillery, air defense, and engineer simulators, as well as effects of opposing force capabilities and functionalities comparable to those Blue Force capabilities built into the system. Be capable of accommodating other forces (CS and CSS) when such are available.

RATIONALE:  The SE Core must be able to include all the relevant simulated battlefield operating systems using simulators and/or computer generated SAF.

*
         (5)  Optimize use of common hardware, software, communications interfaces, and logistics support.  Avoid “stove pipe” system development for virtual simulators and simulations.

RATIONALE:  Cost effectiveness and interoperability dictate the need for reliance on common software, hardware, standards, and protocols where it makes business sense to do so.  

*
        (6)  Be capable of providing a “common picture” of current on-going 

events within the simulation to ensure that all effects, including those provided by SAF are portrayed and depicted in real time for the training audience and controllers.

RATIONALE:  This is an essential requirement to ensure on line AAR capability and training manager visibility of the on-going training.

*
        (7)  Be capable of having embedded virtual training systems interoperate 

with the objective virtual training system so that crew training can be tied into collective training for artillery, engineer, air defense, and aviation functionalities.

RATIONALE:  Ensure that weapon system embedded training is compatible with virtual training where it makes sense to do so.  This allows for sharing of technology and software between weapons system developers and the CCTT/SE Core family of virtual simulations.

*                 (8)  Be High Level Architecture (HLA) compliant.

RATIONALE:  Meets DoD guidelines.

*                 (9)  Be capable of stimulating command and control systems appropriate for the echelon being trained up to at least brigade level.

RATIONALE:  Allows for evolution of CCTT training environment to include major elements of brigade echelon combat forces.

*  indicates Key Performance Parameter  (KPP)
________________________________________________________________________

The TPO Virtual POC for this document is Mr John Skelton, skeltonj@leav-emh1.army.mil; commercial (913) 684-8271, DSN 552-8271.

TEMO POC is George Harris, 913-684-8228 (dsn 552) HARRISG@leavenworth.army.mil  
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