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1.0 PURPOSE
This Statement of Objectives (SOO) defines the top-level objectives for Pre-System Development and Demonstration (Pre-SDD) Phase of the Airborne Joint Tactical Radio System (JTRS) program.  The purpose of this 13-month contract effort, which will be executed concurrently by two contractors, is to define system requirements and interface requirements for Airborne JTRS and to proceed with initial development through Preliminary Design Review (PDR).  The PDR will occur no later than nine (9) months after contract award.  The resulting modular design should meet or exceed all JTRS Operational Requirements Document (ORD) threshold requirements for the Airborne Domain, accommodate airborne platform requirements, and support network-centric operations.  Each contractor will provide a modular design that will allow the earliest possible Engineering Design Model (EDM) and Low Rate Initial Production (LRIP) deliveries, while managing risk and initial capability cost.  

2.0 BACKGROUND

Airborne JTRS program has a two-phase development strategy.  Pre-SDD is focused on network architecture and initial designs for the Airborne JTRS radio, as well as identifying key platform interface requirements that will minimize platform integration costs.  The preliminary design of each selected contractor will enable the use of commercial-based products and standards to the maximum extent possible and foster high component commonality, while maintaining maximum flexibility and focusing on minimizing initial capability cost, a key subset of Total Ownership Cost (TOC).  For the Airborne JTRS program, initial capability cost includes the non-recurring and recurring cost of A-kit plus B-kit plus platform integration and one (1) year of recurring sustainment cost.  The networking attributes and platform interfaces identified in Pre-SDD, as well as the initial design of a flexible, modular, cost-effective airborne radio will feed directly into the Defense Acquisition Board (DAB) preparations preceding the Milestone B decision to commence SDD.  

SDD will be a full and open competition, with options for LRIP.  It will include the post-PDR development of a modular Airborne JTRS design.  The SDD design will be layered, built to an open architecture, and compliant with the JTRS Software Communications Architecture (SCA) Version 2.2, the C2 Enterprise Reference Architecture (C2ERA), and the DOD CIO memo on Internet Protocol Version 6 (IPv6).  An Airborne JTRS communications system should support growth, technology refresh, and technology improvement with minimum effect on its installed equipment, software, and platform interfaces.

Airborne JTRS supports our vision to create an Airborne Network that is an extension of the Global Information Grid (GIG), leveraging JTRS to function as airborne communications nodes in the Internet Protocol (IP)-based network.  The Airborne Network can be envisioned as a Wide Area Network (WAN) that interconnects with existing Automated Information Systems (AIS) (SECRET Internet Protocol Router Network (SIPRNET), Non-Secure Internet Protocol Router Network (NIPRNET), Distributed Common Ground System (DCGS), etc.) elsewhere in the GIG and planned military communication networks  (Warfighter Information Network-Tactical (WIN-T), Transformational Communications (TC).  The network compatible wireless links will include JTRS-hosted waveforms (e.g. Wideband Networking Waveform (WNW)) and should accommodate internetworking with other planned network-compatible wireless links such as the Multi-platform Common Data Link (MP-CDL) and Family of Advanced Beyond Line-of-Sight Terminals (FAB-T).  Gateway functions should be provided to link legacy waveforms, and new waveforms if needed, to the Airborne Network environment.

The Platform Network can be envisioned as a LAN on an airborne platform that provides network capability for the different AISs on the platform.  The platform LAN will link JTRS with existing and planned systems, including routers, switches, hosts, servers, etc., on the airborne platform. 

3.0 GOVERNMENT DOCUMENTS 

(Unless otherwise noted, documents are available in the Bidder’s Library, Livelink, or the HERBB website at http://www.herbb.hanscom.af.mil) 

(a) Applicable Documents

(1) JTRS Joint ORD Rev. #3.2 (9 Apr 03) (Available in Bidder’s Library and Livelink)

(2) Draft Service Migration Plans for JTRS, as of 1 Jul 03 (Available in Bidder’s Library and Livelink)

(3) WNW Functional Description Document (FDD), Ver. 2.21 (29 Nov 01) (Available in Bidder’s Library and Livelink)

(4) JTRS Joint Concept of Operations (CONOPS), Ver. 3.0 FOUO (1 Jun 02) (Available in Bidder’s Library and Livelink)

(5) Draft JTRS CONOPS, Ver 4.0 (Available in Bidder’s Library and Livelink)

(6) AF C2 Enterprise Technical Reference Architecture, Ver. 3.0-14, (1 Dec 02) (Available in Bidder’s Library, Livelink, and HERBB (click on “C4ISR Enterprise Directives”))

(7) Software Communications Architecture (SCA) Specification, Appendices and Supplements, Ver. 2.2 (17 Nov 01), and JTRS Application Program Interface (API) Policy memorandum (24 Jun 03) (Download at http://jtrs.army.mil/pages/sections/referencedocuments/fset_referencedocuments.html)

(8) System Segment Specification – ARC-210 RT-1851(C)/ARC Receiver-Transmitter, Revision A, P/N 987-2574-001 (Available in Bidder’s Library and Livelink)

(9) Interface Control Drawing for the RT-1851(C)/ARC Receiver Transmitter, Revision -, P/N 963-1910-001 (Available in Bidder’s Library and Livelink)

(10) Telecommunications Security Requirements Document (TSRD) for the JTRS Cluster 4 Pre-SDD Program (30 Jun 03) (Available in Bidder’s Library and Livelink)

(11) DOD memorandum, subject: Internet Protocol Version 6 (Ipv6) (9 Jun 03) (Available in Bidder’s Library and Livelink)

(b) Reference Documents

(1) Airborne Network Vision Briefing, (25 Jun 03) (Available in Bidder’s Library, Livelink, and HERBB)

(2) MP-CDL System Requirements Document (SRD) (11 Jun 02) FOUO (Available in Bidder’s Library and Livelink)

(3) FAB-T Technical Requirements Document (TRD), Ver. 1.3 (18 Jul 02) (Available in Bidder’s Library and Livelink)

(4) MC2A network-related requirements (12 Feb 03) (Available in Bidder’s Library and Livelink)

(5) Tactical Targeting Network Technology (TTNT) description document (21 Mar 03) FOUO (Available in Bidder’s Library and Livelink)

(6) Installation Drawing, MIDS Main Terminal (26 Jan 95) (Available in Bidder’s Library and Livelink)

(7) Transformational Communications (TC) MILSATCOM Industry Day Briefing (5 Mar 03) (Available in Bidder’s Library and Livelink)

(8) Waveform Design Specifications (WDSs) for the following waveforms: SINCGARS ESIP, Have Quick II, DAMA SATCOM 181/182/183/184, WNW, Link 16/TADIL-J, HF ISB with ALE, HF SSB with ALE AJ; Link 11 (TADIL A), HF ATC Data Link, VHF FM Military Tactical, VHF for ATC, VHF AM ATC, VHF/UHF FM (LMR), VHF ATC Data Link (NEXCOM), UHF AM/FM PSK Military Tactical, Link 4/4A (TADIL C), SATURN, STANAG 4193 Mode S (Available in Bidder’s Library and Livelink)  (Per DFARS 227.7013-7 and 252.227-7013(b)(2)(iii)(A), nondisclosure agreements will need to be accomplished before any Government Purpose Rights data/information is released to an offeror).

(9) System/Segment Interface Control Document (ICD) for MIDS Low Volume Terminal and Ancillary Equipment, Rev 09 (30 Apr 02) (Available in Bidder’s Library and Livelink)

(10) RTCA/DO-178B, Software Considerations in Airborne Systems and Equipment Certification (Document is available through the Radio Technical Commission for Aeronautics (RTCA) website at www.rtca.org)

4.0 OBJECTIVES 

The overall objective of Pre-SDD is to provide a network architecture, a preliminary design for the JTRS Cluster 4 radio, and to identify key platform interface requirements that will minimize platform integration and future technology insertion costs.  These top-level objectives are embodied in the specific objectives below.

4.1 Requirements definition:  
(a) The contractor shall evaluate ORD requirements (see SOO para 3.0(a)(1)), JTRS Concept of Operations (see SOO para 3.0(a)(4)-(5)), user migration plans (see SOO para 3.0(a)(2)), platform interface requirements for the 65+ platform types shown in Table 1, and any additional requirements drivers determined relevant by the contractor. The contractor shall define performance requirements that capture the results of these evaluations.  The performance requirements shall capture JTRS ORD requirements, any derived system performance requirements, and platform interfaces/design drivers.  The contractor shall identify any conflicts or inability to meet ORD requirements. (CDRL A001, A003)
(b) The contractor shall identify any ORD requirements that would be best met by the Platform/Platform Network versus the JTR Set, e.g., gateway/message format translation capability (consider performance, as well as initial capability cost).  (CDRL A001, A003)
(c) The contractor shall identify equipment ancillary to the JTR that would best be developed by the Airborne JTR SDD contractor (based on initial capability cost considerations) due to commonality across platforms. (CDRL A001, A003)
4.2 System Architecture/Preliminary Process and Product Design:  

(a) The contractor shall define architecture and preliminary design for a SCA-compliant (see SOO para 3.0(a)(7)) Airborne JTR that promotes modularity, reconfigurability, scalability and upgradeability.  The design should reflect a layered architecture, where each layer of the architecture is defined by its functions and interfaces and is capable of being removed in its entirety and replaced without affecting adjacent layers.  The design shall support Internet Protocol Version 6 (Ipv6) and be backward compatible with Internet Protocol Version 4 (Ipv4) (see SOO para 3.0(a)(11)).  The design process shall include risk identification and mitigation.  The design process should account for porting of the common JTRS waveform software into the Airborne JTRS (see SOO para 3.0(b)(8)).  At the PDR, the contractor shall present preliminary information on the process design drivers for fabricating prototypes, engineering design models, and production units.  As a minimum, the design shall address: (CDRL A007, A009, A014, A015, A022)  

(1) How JTRS B-kit requirements should be parsed to allow incremental deliveries of increasing capability against time-phased requirements using a spiral development methodology.  The objective is to review the SDD schedule at Figure 1 and recommend strategies or content changes to allow the earliest delivery of warfighter capabilities without incurring undue risk.  The approach shall minimize impacts to existing (fielded) JTRS B-kits, to platform interfaces, and to regression test requirements. (CDRL A007) 
(2) How the radio architecture will accommodate different instantiations of antenna functionality, including directional, omni-directional, multi-band and broadband antennas, through open and exposed interfaces. (CDRL A007, A009)
(3) Technology insertion for future performance improvements/growth, and technology refresh to deal with parts obsolescence and protocols/standards evolution, with the minimum possible impact on installed equipment, software, and platform interfaces. (CDRL A007) 
(4) An ARC-210 form factor (see SOO paras 3.0(a)(8) and (9)).  The ARC-210 form factor design shall address a simultaneous 2-channel capability, with more if possible without undue risk. (CDRL A007, A009)
(5) Provisions necessary to enable all required certifications in the SDD phase.  As a minimum, address certifications for security, Defense Information Technology Security Certification and Accreditation (DITSCAP) and National Security Agency (NSA); FAA DO 178B or equivalent (see SOO para 3.0(b)(10)); interoperability; frequency authorization; and SCA compliance by the JTRS Technical Laboratory (JTeL). (CDRL A007)  NSA certification groundwork to be performed during Pre-SDD shall be based on the tasking provided in paragraph 5.0 of this SOO. 
(6)  The definition of an open, standard interface(s) that shall allow multiple JTR sets installed on single aircraft to operate as a single entity for data exchange and system control.  JTR sets may include any JTR sets developed under this contract, MIDS JTRS (see SOO paras 3.0(b)(9), 3.0(b)(6)), Cluster 1 aviation variants and any other JTRS variants that are intended for airborne installation.  To foster a single cluster-to-cluster open interface definition, the Government requires the Pre-SDD contractors to collaborate on this objective.  (CDRL A008) 
(7) Embedded training as an integral part of the overall JTRS architecture at the system level.  Describe how embedded training would be accessed. (CDRL A009)  The approach to embedded training must demonstrate the capability for future growth and enhancement. (CDRL A007)
(8) For each platform in Table 1, recommend a mix of Airborne JTRS form factors to meet each platform’s requirements. (CDRL A007)
(9) The contractor shall describe how best to address security architectures and network partitioning, with a goal of connecting legacy systems into the network. (CDRL A007)
(10) The contractor shall conduct a Preliminary Design Review (PDR).  As a minimum, the PDR shall address the technical adequacy and risk resolution of the design approach to determine its compatibility with the performance and engineering requirements of the subsystem and item performance specifications. The Government’s initial PDR objectives are to ensure that:  1) All JTRS Airborne system requirements have been decomposed and allocated appropriately to software, firmware and hardware, and traceability has been maintained, 2) Allocation issues at module level have been resolved, 3) Required relationships (physical, functional and data), interactions and interfaces among functions, modules and configuration items, and platform networks, equipment and software have been satisfactorily defined, 4) The functionality associated with incremental builds has been satisfactorily defined and documented to the expected maturity level, 5) The technical adequacy of the test approach has been demonstrated, and 6) System scalability, growth, and throughput considerations have been addressed, including estimators of size and speed for all software and firmware, whether contained in ASICs, FPGAs, DSPs, CPUs, etc., showing how spare percentage is met. 

(b) The contractor shall define and describe the elements comprising initial capability cost to design, procure, install, and sustain Airborne JTRS on the platforms in Table 1.  For the Airborne JTRS program, initial capability cost includes the non-recurring and recurring cost of  A-kit plus B-kit plus platform integration and one (1) year of recurring sustainment cost.  The contractor shall describe the assumptions used in developing the approach for analyzing initial capability cost.  The initial capability cost approach shall be used in completing all initial design objectives. (CDRL A005)

(c) The contractor shall perform and document an analysis of alternatives for the Airborne JTRS radio architecture.  At a minimum, the alternatives addressed should include an integrated architecture with shared resources versus dedicated resources, and a federated architecture with commercial off-the-shelf/government off-the-shelf (COTS/GOTS) hardware versus newly designed hardware.  The analysis should identify the criteria used to evaluate alternative architectures and designs, and provided rationale for the selected architecture. (CDRL A010)
(d) For each new Airborne JTRS form factor identified, the contractor shall define the interfaces between platform systems and JTR Set hardware/software items. (CDRL A009)
4.3 Airborne Network Objectives:  
(a) The contractor shall define the architecture and attributes of an Airborne Network to support network centric operations.  The architecture should reflect an open, commercial standards-based approach that allows connectivity and interoperability between JTRS WNW (see SOO para 3.0(a)(3)) and co-located links (e.g. MP-CDL, FAB-T (see SOO paras 3.0(b)(2)-(4) and 3.0(b)(7)) through the use of standard commercial network interfaces and protocols to the maximum extent possible.  The architecture shall also comply with the tenets of the Air Force C2 Enterprise Reference Architecture (C2ERA) (see SOO para 3.0(a)(6) and the DoD policy on Internet Protocol Version 6 (see SOO para 3.0(a)(11)).  The contractor shall provide an approach that facilitates change and allows datalink (Open Systems Interconnection (OSI) layer 2) and routing (OSI layer 3) functionality to be kept physically and logically separate such that all information exchanged between the two layers passes through an open interface and each layer can be improved, upgraded, or replaced without requiring changes in the other.  Where space constraints dictate tight integration, the open interface may be virtualized to allow layers 2 and 3 to be implemented in the same physical subsystem. The architecture must allow for insertion of new technology with minimal effort and cost.  The architecture should also address end-to-end information assurance and the overall envisioned concept of employment for the network.  The Airborne Networking Special Interest Group (SIG) Final Report Briefing (see SOO para 3.0(b)(1)) provides additional information on the Airborne Network. (CDRL A004, A016, A017)
(b) The contractor shall define and document the characteristics, capabilities and interfaces associated with the Platform Network(s), including a method for handling multiple security classification levels up to Top Secret/Sensitive Compartmented Information (TS/SCI).  As a minimum, the approach should address each of the Services’ platforms identified to date based on their plan to migrate toward network-enabled operations. (CDRL A004, A016)
4.4 Evaluation of Special Topics/CAIV Trade-Offs: 

(a) The contractor shall evaluate and define cost, schedule, and technical impacts of including the Tactical Targeting Network Technology (TTNT) waveform (see SOO para 3.0(b)(5)), and the navigational and air traffic control safety of flight waveforms in Cluster 4 (JPALS, TACAN, combat ID (IFF transponder and interrogator capabilities must be separately evaluated)), and specific commercial air traffic control waveforms listed in the Airborne Annex to the JTRS ORD (see SOO para 3.0(a)(1)).  The objective is to determine whether each of these waveforms is a driver of design complexity, cost, schedule, and/or risk. (CDRL A021)
(b) On an ongoing basis throughout Pre-SDD, the contractor shall identify to the Government any Cost As an Independent Variable (CAIV) tradeoffs for schedule, performance, and risk.  CAIV analyses shall focus on reducing Total Ownership Cost, with special emphasis on initial capability cost. (CDRL A011) 

(c) The contractor shall evaluate system support requirements and recommend a system support strategy based on the most cost effective balance of logistics support and capabilities to maintain the Airborne JTRS over its life cycle. (CDRL A007)
(d) Cross-cluster commonality study topics:  

(1) The contractor shall evaluate the feasibility and benefit of extending/defining/ utilizing a common set of documentation guidelines for development of modem software to enhance waveform code portability across specific modem hardware architectures/implementations. Note that these rules may be dependent on the technology selected (one set of rules for each processor/technology category) and does not force a common hardware decision. (CDRL A002)

(2) The contractor shall identify any application layer functions (e.g. over-the-air programming (OTAP), over-the-air rekeying (OTAR), own position reports, network management, etc.) that interact with the radio terminal that may also be used in a common manner across all JTRS clusters. The contractor shall define a methodology for managing the development of common, non-radio application layer software.  The contractor shall define how this applies to other non-waveform functions such as network management and control and the desirability/utility of a common approach.  The objectives are: 1) to identify the mix of unique versus commercial software and whether there is a preferred mix, and 2) to determine whether this approach impairs creativity or value-added features provided by the contractor. (CDRL A002)
(3) The contractor shall evaluate the feasibility and overall benefit to developing: 1) a single modem or modem architecture for multiple clusters, or 2) a single general purpose processor (GPP) or processor architecture for multiple clusters.  This could be implemented as a common board design, selection of a common architecture (without the detail of a specific board design), or selection of common processor technologies and/or GPPs to be used. (CDRL A002)

(4) The contractor shall evaluate the feasibility and overall benefit of selecting a common operating environment (OE) for multiple JTRS clusters. The SCA has the primary goal of allowing waveform software to be developed independently of the underlying processor technology.  This allows for maximum flexibility in both the new development and maintenance of radios over long life cycles.  A major component that allows for this portability is an OE that is typically proposed for each cluster.  This does not mean, however, that every JTRS cluster is driven to develop its own OE.  Considering the large amount of software development required for an OE, the objective of this evaluation is to determine the cost savings and reduction of risk associated with waveform software porting by selecting a common OE for multiple JTRS clusters. (CDRL A002)

(e) The contractor shall evaluate the implications of expanding the Airborne JTRS design for operations in the 2MHz to 55GHz frequency range, and at the higher data rates/throughput required by some waveforms (e.g., for MP-CDL or FAB-T).  The evaluation shall address the implications of ensuring open interfaces so modules could be easily inserted to run such future waveforms.  The analysis should assess risk, cost, and schedule impacts, and include any recommended tailoring by frequency band, capabilities, etc.  Identify any changes required to the guidelines and requirements governing the development of the Airborne JTRS, e.g., the SCA.  (CDRL A021)  

5.0  SECURITY REQUIREMENTS

The Telecommunications Security Requirements Document (TSRD) for the JTRS Cluster 4 Pre-SDD Program (see SOO para 3.0(a)(10)) describes the overall security certification program for the Airborne JTRS and the detailed tasks the contractor is required to perform during Pre-SDD.  (CDRL A022, A024 through A027)

6.0 GOVERNMENT INSIGHT

(a)  Program Reporting:  The Government requires visibility into technical performance and risk management, as well as cost and schedule performance measured against the contract baseline through monthly Contractor Progress Reports and earned value management system reporting.  The contractor shall prepare a Software Development Plan that states the contractor’s plan for producing and controlling the development of software for the project.  The contractor shall compile and maintain a Data Accession List (DAL) that shall identify internal data generated by the contractor in completing the work effort described in this SOO.  This data shall be available to the Government upon request, via a contract letter, and is not a substitute for standard data requirements described in this SOO.  (CDRL A011, A012, A018, A019, A020)

(b)  Design Reviews/Technical Interchange Meetings (TIMs):  The contractor shall support design reviews and TIMs, which shall be conducted at the contractor’s facility.  The contractor shall provide insight into the design concept by conducting necessary design reviews, including a System Requirements Review (SRR) and System Design Review (SDR), and TIMs culminating in a PDR (includes System PDR, Software PDR, and a Hardware PDR).  The PDR shall be conducted no later than nine (9) months after contract award.  The focus of these design reviews shall be on the status of the radio design and approach to network architecture.  Additionally, the contractor shall present preliminary information on the process design drivers for fabricating prototypes, engineering design models, and production units.
(c)  Program Reviews:  A post-award/contract kick-off meeting shall be conducted at the contractor’s facility no later than thirty (30) calendar days after contract award. As part of the agenda for this meeting, Lincoln Laboratory will present the status of their airborne networking analyses.  The contractor shall support quarterly Program Management Review (PMR) meetings at the contractor’s facility, with the first PMR no later than ninety (90) calendar days after contract award.  The purpose of the PMR is to review program status in the following areas:  cost, schedule, technical performance, and risk.  An Integrated Baseline Review (IBR) shall be conducted no later than ninety (90) calendar days after contract award. 
TABLE 1 - AIRBORNE JTRS PLATFORMS
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One of the key drivers of our strategy is the number of platform variants that a family of Airborne JTRS radios must service.  With 65+ platform types (and counting) already identified as possible customers, we must develop a set of requirements for SDD that takes into account an early analysis of which platform constraints are truly design drivers and how the various constraints lead to radio variants.  By chartering an early analysis on these platform constraints, we will have much better clarity in our SDD requirements document (PRD).  Moreover, having gone through pre-SDD analyses with at least two winning contractor teams, our program IPT members will have much greater insight for evaluating the SDD proposals of competing firms when we enter that phase of development.


















