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1.0  LW IB-CSAS Scope.  The focus of the IB-CSAS technology is to prevent fratricide in soldier-to-soldier, soldier-to-ground platforms & centers, platform-to-soldier, soldier-to-aerial platforms and aerial platforms-to-soldiers engagements by enabling friendly forces (dismounted soldiers, ground vehicles, air vehicles, and stationary emplacements) to locate and identify each other, and determine whether these forces would be harmed or in the potential trajectory path/impact region of a given weapon system for visible and occluded targeting, to include military operations in urban terrain (MOUT) environments.  This Statement of Work (SOW) defines the Contractor’s engineering efforts required to assess, develop and demonstrate technology areas that have the potential for further development into an integrated combat identification and situational awareness technology suite, which would be suitable for employment in the LW system when the technology reaches (demonstrates) an appropriate level of maturity.  

Initially, the Contractor shall analyze the current state (i.e., effectiveness, maturity, scalability, cost) of the IB-CSAS technology areas and suggest a path forward for insertion into the LW spiral development cycle, keeping in mind the LW key performance parameters such as size, weight and power.  The ultimate goal is to provide combat identification capabilities or other system performance improvement to LW with minimal developmental risk, and with reduced size, weight and power, all at an affordable price.  The Contractor’s analysis shall incorporate the efforts and lessons learned from the FY2003 effort, which was placed as a subcontract under the LW-SI Contract DAAB07-03-C-N001, and recommend to the Government a suitable technology development path.  The Contractor shall not duplicate work performed under the FY2003 effort, as this SOW is intended to be a continuation of the FY2003 effort.

Following the Government’s review and approval of the Contractor’s analysis and recommendation, the Contractor will be authorized to develop the IB-CSAS technologies (as selected by the Government) into hardware, software and firmware, integrate these into a LW system and demonstrate this as an integrated LW solution.  The Contractor shall develop a modular hardware/software solution that is consistent with the LW architecture, and that allows for growth to other programs, to include NATO and coalition forces, and authorized non-combatant organizations.  Open architecture standards shall be utilized and be compatible with LW hardware and software.  Additionally, interoperability with PEO STRI’s One-Tactical Engagement Simulation System  (OneTESS) training program shall be a fundamental integration and implementation objective when the technology suite is integrated into the LW platform.  

1.1  IB-CSAS technology assessment areas.  The Contractor shall assess the viability of emerging technologies that will result in smaller and lighter weight soldier sensors for laser-based Combat ID Systems.  The sensors and query technology will provide enhanced soldier survivability, improved situational awareness, increased soldier lethality and reduced fratricide.  Viability of emerging technologies is party based upon the ability to integrate the selected sensors into the LW system.

1.1.1  Ultra Wide Band (UWB) Technology.  The Contractor shall assess the viability of using UWB and other lightweight, low-power sensor technologies for enhancing the LW soldier’s position, location and tracking (PL&T) capabilities and situational awareness on the battlefield.  This shall include improved PL&T in and around buildings and structures, including penetration of walls and operations within multi-story buildings.  It shall be capable of PL&T where the availability or accuracy of traditional Global Positioning System (GPS) deteriorates.  The UWB RF signal must maintain a low Probability of Intercept/Detection (LPI/LPD).  Regarding Electro-Magnetic Interference, the UWB signal must not interfere or be interfered with by other DOD fielded communication and GPS systems, and not be susceptible to spurious RF transmissions (EMI/EMC).  The Contractor shall review any prior test data available and consider using existing and future/planned LW program communication components (e.g., EPLRS Microlight; JTRS Cluster 5 capability).
1.1.2  Geometric Pairing.  The Contractor shall assess the viability of using Geometric Pairing for enhancing the LW soldier Combat ID through the use of PL&T to reduce fratricide.  The Geometric Pairing technology shall allow for integration into the LW Communications Subsystem.  Prior analysis and test efforts and data shall also be examined.
1.1.3  Radio Frequency (RF) Tagging.  The Contractor shall assess the viability of using RF tagging with the LW system.  The RF tagging technology shall provide accurate soldier location information, including room-to-room, and floor-to-floor, and shall operate indoors & outdoors.  The system shall collect and transmit a variety of sensor data including but not limited to kill pairing, digital messaging, GPS coordinates and dead reckoning.
1.2  LW IB-CSAS Implementation Plan (CDRL 0004).  Not later than four months after contract award, the Contractor shall perform an overall systems analysis of the IB-CSAS technology areas identified in paragraph 1.1, propose the most advantageous IB-CSAS design architecture, and provide an implementation plan.  This plan shall be prepared in accordance with CDRL 0004 and shall be approved by the Government prior to the Contractor commencing with the follow-on hardware, software and firmware development.  The plan shall include and address the following information related to system design architecture and approach:

a. Overall IB-CSAS architecture and LW system integration approach, including a technology survey and assessment of objectives.  The technology survey shall address at least the following areas:

(1) Review and consideration of the IB-CSAS FY2003 designs and results

(2) A review and description of any existing technology development program(s) and/or, for proposed new technologies, a description of a new technology development program plan with associated projected funding requirements, beyond the scope of this FY2004 effort needed in the future for support of the LW Program.

(3) Key technology assessment describing capabilities, benefits, and performance objectives

(4) Production and sustainability costs of proposed technologies

(5) Cost, schedule, and performance risk assessment for each technology, based upon projected technologies readiness schedules

(6) A strategy for technology maturation and a plan for insertion of these technologies into the LW systems architecture

(7) System scalability analysis

(8) Projected system vulnerabilities and potentially associated needed technologies (Anti-Jam, Diversity Antenna implementations, etc.)

(9) Identification of candidate technologies for a spiral development approach beyond the fielding date of the LW system, including assessment of the implications to the fielded LW force and related systems

b. Hardware components required for LW

c. Software/firmware elements required for LW

d. Implementation schedule, including any proposed spiral developments, and systems integration and demonstration testing plan

e. Associated Work Breakdown Structures, Contractor Responsibilities, and Projected not-to-exceed costs for each element 

1.3  LW IB-CSAS Design, Development, and Integration.  Following Government approval of the LW IB-CSAS Implementation Plan the Contractor shall develop the necessary IB-CSAS hardware, software, and firmware and integrate these into a LW system.  This shall be completed not later than 10 months after receipt of Government approval of the Implementation Plan.  It is anticipated that the design, development and integration will include the following types of data:

a. An Interface Control Document for all hardware and communications messaging, including combat and training modes

b. Hardware development, integration, and test plan for items such as:

(1) Integration of navigation and communications (e.g. EPLRS Micro Light or based upon expected JTRS communications capabilities) for geometric pairing and geo-location

(2) Active or passive RF tags (predicated upon proposed design solution set)

(3) Query and response sensors, code of the day, etc.

(4) Any additional OneTESS required hardware for Combat Training Center (CTC) Operations

(5) Miscellaneous test and after-action reporting equipment

c. LW Firmware/Software modules to be developed for the LW program at SEI-Level 3 or above - software development organization and associated documentation.  For example:

(1) Situational Awareness (SA) algorithms – Geometric Pairing & Geo-location

(2) 2 and 3 Dimensional (2/3D) SA Displays for LW and Commander’s Digital Assistant interactive screens

(3) Graphical User Interfaces (GUIs) that take into consideration dismounted soldier fightability issues

(4) After-action review for soldier training to show engagements, who-shot-who and, real time interoperation with CTCs to provide realistic weapons-on-battlefield and effects-on-target engaged areas

(5) Miscellaneous development tools and laptop software development environment

(6) Software source code and associated documentation delivery

d. Modeling and Simulation (M&S) Objectives. The IB-CSAS Modeling and Simulation Analysis Report  (contractor format) should contain at least the following objectives:

(1) Trade-off analyses, risk reduction, analysis of technology alternatives, virtual prototyping, and detailed design.

(2) Design support, development, and testing of the IB-CSAS Concept within the LW program framework.

1.4  LW IB-CSAS technology feasibility demonstrations.  The Contractor shall provide a demonstration plan, prepared in accordance with CDRL 0001, for each IB-CSAS technology assessment area (i.e., UWB, Geometric Pairing and RF Tagging).  Upon Government approval of the plan, the Government will select the IB-CSAS technologies to be demonstrated by the Contractor to Government representatives at a site to be determined.  (The demonstration may occur at the McKenna MOUT site or at a site mutually agreed to between the Government and the Contractor.)   The demonstration shall define objectives, measurement criteria, and expected results for a combat exercise involving at least a squad of 9 IB-CSAS equipped soldiers against 6 different (4 with IB-CSAS) mixed dynamic - moving and fixed targets (friendly & opposing forces) in:

a. MOUT environment – multi-floor engagements

b. Heavy forest environment, and

c. Mixed terrain environments

Within two weeks after the completion of the demonstration, the demonstrated hardware and software for each technology area shall be delivered to the Government. 

1.5  LW IB-CSAS Engineering Analysis Report (CDRL 0002).  At the conclusion of the feasibility demonstration, the Contractor shall provide a report, in accordance with CDRL 0002, that documents all the results of the IB-CSAS risk mitigation effort, to include demonstrated performance results & lessons learned; technology maturity assessment; cost estimates for further on development; and the engineering analysis completed as part of the feasibility demonstration preparation.  The substance of this report shall be presented to the Government at the Contractor’s facility.

2.1  Management Reviews.  As soon as practicable after contract award, an initial “kick-off” meeting will be conducted at the Contractor’s facility to review the contract requirements and delivery schedule.  In-progress reviews (IPRs) and/or design reviews shall be conducted at least quarterly at the Contractor’s facility or at some other location to be specified.  Additionally, there shall be scheduled a weekly technical and program status teleconference, at which one member of the Contractor and appropriate subcontractor shall be in attendance.  and telecom summaries shall be generated and sent out within two business days of each telecon and agenda and task/action items shall be sent out at least one business day prior to each telecom.

2.2  Monthly Management Report (CDRL 0003).  The Contractor shall provide a monthly management report of upcoming, on-going and completed activities and a summary of completed and outstanding issues, funding expenditures for the completed month, anticipated expenditures for the next month and cumulative expenditures to date, in accordance with CDRL 0003.

3.0  Security.  All information, software and equipment shall be handled and marked in accordance with International Traffic In Arms (ITAR) regulations.  Under no circumstances shall this IB-CSAS technology be provided to others (foreign or US) without the written permission of the Government.
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