

STATEMENT OF WORK

3.0  Contractor Task.   The contractor shall provide research and system engineering services to NSWC Corona in support of the MDA Ballistic Missile Defense System (BMDS), Aegis BMDS, primarily the Navy Aegis Combat System and Standard Missile System, and systems associated with the defense of the Navy Aegis BMDS  The contractor may have responsibilities relating to other systems or follow-on systems that may need to be integrated into the identified system and/or have same or similar technology or use the same or similar data base(s).  These services are the continuation of a totally integrated system engineering effort, which provides research and development of highly specialized system engineering methods, tools, simulations, processes, and data products required to support the on-going design of the Aegis BMD system and related research and development efforts.  These tools, processes, and products shall be tailored to address the breadth and depth of the threat features/characteristics and types of data necessary to support design/development of a robust system capability, while maintaining consistency with previously developed data structures and techniques and compatibility with prime contractor weapon system simulations.  In support of Government’s need to engage the Intelligence Community (IC), the contractor shall support engineering level interaction with the IC to ensure full understanding and use of the most recent intelligence information in the development of engineering characterizations of the full target complex for weapon system trade studies, design, evaluation, and test.  The contractor shall work with weapons system development community customers to support target characterization and sensor and weapon system design, evaluation, and test.  Contractor services will include providing engineering studies of the MDA BMDS, and the Aegis BMD system; digital characterizations of weapons system targets; high fidelity missile and sensor simulation models; and engineering/threat studies related to foreign targets and sensor 
system design, analysis, test planning, and performance verification.  Requirements of this task are at the SECRET GENSER level.  Access to Sensitive Compartmented Information (SCI) is required to insure consideration of all relevant intelligence information; however, none of the contract deliverables will be at the SCI level.  
The contractor must have extensive, current understanding of and experience working with the Aegis BMD missile and radar designs, and all existing Government/Industry model and simulation (M&S) data requirements/formats being used in the Aegis BMD system engineering process.  The contractor must have extensive experience in the areas of radio frequency (RF) signature prediction; correlated narrowband, medium-band, and wideband RF signature generation using 3-D scattering center models and extraction techniques; 6-DOF trajectory generation; current ballistic missile design/technology; analysis of the effect or potential effect of specific threat characteristics on RF signatures, IR signatures, and 6-DOF launch-to-impact trajectories; ballistic missile propulsion and guidance systems/technologies and their impact/effect relative to Aegis BMD and other ballistic missile defensive systems; and the generation of physics-based models of missiles and missile subsystems.  The contractor must have previous experience in the research, analysis, and understanding of advanced wake modeling and the characterization of wake radar cross section (RCS) features.  The contractor must have previous experience in the research, analysis, and understanding of reentry break-up 
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debris and its characterization as an input to weapon system M&S.  The contractor must have 
previous experience in the research, analysis, and understanding of post-intercept debris (PID) model development and techniques to generate high fidelity PID data for input into all system design and assessment simulations.                       
3.1  Specific Requirements.  Contractor is responsible to provide the following specific requirements.

3.1.1  Advanced System Engineering Tool Development, Modeling, and Simulation.  The contractor shall continue the on-going research and development of advanced system engineering tools, models, processes, and products that can be used to study, model, and characterize weapon system targets.  Additionally, the contractor is responsible to provide the following specific system engineering, modeling, simulation, and tool development requirements.        

3.1.1.1  The contractor shall continue the development, enhancement, and evolution of the existing common set of integrated system engineering tools, models, simulations, processes, and methodologies under development by the Aegis BMDS to support its multi-year, multiple baseline development efforts.   These methodologies, processes, tools, models, and simulations must be capable of generating design input data that meet the data fidelity, format, and simulation runtime requirements of the key Government/Industry model and simulation (M&S) programs used for design, development, and performance assessment of the Aegis and Standard Missile systems.  At the same time, consistency with the previously developed data structures and techniques must be maintained to ensure continuing compatibility with user system simulation interfaces.  Tools/models/simulations must generate design input data for use in these simulations that properly spawns objects in time and 3-D space with fully correlated RF signatures and a comprehensive set of Monte Carlo treatments to address uncertainties.  These tools/simulations must provide interfaces which allow receiving simulations to easily interrogate input data at any simulation time to extract accurate signature characteristics, trajectory kinematics/dynamics, and object features for analysis.  Consistency with previously developed data structures/techniques to ensure continuing compatibility with existing Government/Industry simulation interfaces is required.  Extensive, current understanding of the Aegis Ballistic Missile Defense (BMD) designs and the existing Government/Industry M&S programs and their data requirements and formats is required.  All enhancements to existing tools and new tool developments must be integrated with key Government/Industry model and simulation (M&S) programs such that they provide capability to generate high fidelity correlated scenes of the entire threat complex for use in the development, design, and assessment of the Aegis BMD system.     
3.1.1.2  The contractor shall research and develop system engineering tools, models, and processes that provide advanced capability to more efficiently and accurately explore/characterize variations and excursions in threat parameters using Monte Carlo or other techniques.

3.1.1.3   The contractor shall research and develop system engineering tools that significantly increase the efficiency of generating and integrating object and full-body signature data based on
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advanced signature prediction techniques such as component based modeling and scattering center models.

3.1.1.4  The contractor shall research and develop system engineering tools and methods that can be used to accurately generate new types of threat characterization data for threat phenomenology not yet considered.  Specific phenomenology tool development to be addressed are wake RCS modeling and data extraction techniques, reentry break-up debris modeling and data extraction techniques, and post-intercept debris modeling and data extraction techniques.    
3.1.1.5  The contractor shall research and develop system engineering tools, models, processes and methodologies to address emerging threat characterization issues/complexities as required.         

3.1.1.6  The contractor shall provide the Government with input to Scientific and Technical Intelligence (S&TI) production requirements in support of the design of system engineering tools and models.

3.1.1.7  The contractor shall conduct engineering level research at the SCI level to ensure that all available intelligence information is considered in support of the design of system engineering tools and models.

3.1.2 Missile Defense System Design/Development Support.  The contractor shall provide system engineering support to the design/development of the Aegis BMDS, primarily the Navy Aegis Combat System and Standard Missile systems, and Aegis BMDS, and systems associated with the defense of the Navy Aegis BMDS.  In support of Government’s need to engage the Intelligence Community (IC), the contractor shall support engineering level interaction with the 
IC to ensure the use and timely availability of engineering level intelligence information in support of threat characterization research/investigation and production of engineering characterizations of threats/targets for the purpose of supporting system trade-off studies and design.  Activities will include all source system engineering services and products to support assessment and development of current and follow-on defensive systems, and will also include threat-related engineering assessments in support of the development of advanced ballistic missile tracking and discrimination algorithms.  Additionally, the contractor is responsible to provide the following missile defense system design/development support requirements.       

3.1.2.1  The contractor shall develop and produce comprehensive system engineering characterizations as required by the system design activities of the MDA BMDS, Navy Aegis Combat System, and Navy Standard Missile System, and other programs related to these efforts.

3.1.2.2  The contractor shall research and develop system engineering products which characterize reasonable threat system excursions against which combat system robustness can be assessed.

3.1.2.3  The contractor shall participate in the Aegis BMDS systems engineering process  to ensure development and integration of appropriate threat characterizations in support of the system design/development and risk reduction efforts.
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3.1.2.4  The contractor shall conduct threat research and provide feedback on potential impacts to weapon system performance.

3.1.2.5  The contractor shall conduct engineering studies to provide input to the development of threat and weapon system characterization requirements.

3.1.2.6  The contractor shall provide leadership, participation, and threat-related system engineering data inputs to MDA and Aegis system development community working groups/teams including but not limited to Threat Engineering Management Teams (TEMT), Performance Assessment Management Teams (PAMT), Technical Interchange Meetings, Aegis BMD Requirements Working Group,  Discrimination Working Groups, Navy Review Team, various  threat working groups, and others as required.
3.1.2.7  The contractor shall provide input to Scientific and Technical Intelligence (S&TI) collection requirements and production requirements in support of threat research and analysis.    

3.1.2.8  The contractor shall research, develop, and provide data products for use in Aegis BMDS tactical databases and other operational components which meet the design and operational requirements of the Aegis BMDS and/or related systems.

3.1.2.10  The contractor shall provide technical responses to MDA and Aegis BMD queries, requests, and data calls as required.

3.1.2.11  The contractor shall develop three-dimensional scattering center models and have the expertise to extract/produce correlated wideband, medium-band, and narrowband RF signature data which accurately represents their source data and meets the signature generation, computing, and content requirements of desktop, as well as cluster and hardware-in-the-loop (HWIL) applications utilized in the design, development and assessment of systems and components associated with of the Aegis BMDS, primarily the Navy Aegis Combat System and Standard Missile System.  In addition to accurately representing their source RF signature data, the scattering center RF signature data file sizes must be 250 MB or less for any single object and the sum of the individual file sizes of all objects in any given scene must not exceed 750 MB, with no more than 30 scattering centers per pulse per object.  
3.1.2.12  The contractor shall conduct engineering level research at the SCI level to ensure that all available intelligence information is considered in support of the development of system characterization products.  

3.1.3 Missile Defense System Test and Evaluation Support.  The contractor shall provide system engineering support to test and evaluation efforts of the MDA BMDS and the Aegis BMDS 
 (combat system and missile components).  This will include threat-related input to the determination of test target requirements, development of test objectives/plans, execution of the 
test, and post test analysis.  The Contractor may have responsibilities relating to other systems or 
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follow-on systems may need to be integrated into the identified system and/or have same or similar technology or use the same or similar data base(s).  Specific contractor test and evaluation support tasks are as follows.       

3.1.3.1  The contractor shall provide system engineering support to the development of test scenarios, test plans, target instrumentation/selection requirements, sensor instrumentation requirements, and data collection requirements in preparation for system testing.  

3.1.3.2  The contractor shall analyze test results to validate models and the various prediction codes/techniques that are being incorporated into the advanced set of system engineering tools, models, processes, simulations, and methodologies being developed.  

3.1.3.2  The contractor shall provide test target characterization data in support of pre-test and post test analysis.  This characterization data shall include, but not be limited to, scattering center model representations, trajectory data, RF signature data, and debris data for test targets.  

5

