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I. OVERVIEW:
The purpose of this Statement of Work (SOW) is to provide the procurement requirements for a laboratory grade, software defined radio platform.  This radio will serve as a platform for software radio open architecture reference implementation.  
Offerors shall quote their respective platforms and provide the required information pertaining to the systems.  Multiple offers, by the same Offeror, are acceptable.

II. MINIMUM REQUIREMENTS:
Hardware: 
1. The delivered platform shall be a fully integrated system; the hardware and software components shall be fully functional and operational as a Software Defined Radio (SDR) Development Platform System.
2. The reconfigurable processing elements shall consist of a Field Programmable Gate Array (FPGA) and a General Purpose Processor (GPP) at a minimum, with a Digital Signal Processor (DSP) available as an upgrade option (the DSP itself shall be quoted as an “Option”).
a. Field Programmable Gate Array (FPGA) – The FPGA(s) used shall be of a reconfigurable type (i.e., not one-time programmable), in a family that offers a radiation tolerant type part

b. General Purpose Processor (GPP) – The processor shall be a 32-bit processor of the PowerPC family.

c. Digital Signal Processor (DSP) Capability – The system shall have the modular capability to add a DSP module at a later time, with minimal integration.

d. Modular Specialized Processing Capability - The platform shall be expandable to add additional specialized processing (e.g. FPGAs, DSPs) modules or elements.

3. Memory Management Unit - The system shall have a Memory Management Unit (MMU).
4. Interface – The system shall have standard interfaces for serial communication to support external monitoring and control (i.e., Ethernet).

5. Separate High Speed Data Bus – The system shall have a separate high speed data bus (or fabric).   
6. Built-in-Test (BIT) – The platform shall support a built in test capability for providing diagnostic information regarding the status of the system.

7. Channels - The system shall support the operation of at least two simultaneous (transmit and receive) waveforms, at a minimum.
8. Input/Output Bandwidth – The system shall have an analog bandwidth of 20 MHz, minimum. 
9. Intermediate Frequency (IF) Frequency - The system shall be capable of operating at a 70 MHz Intermediate Frequency (IF).
Software:

1. Real Time Operating System (RTOS) – A RTOS shall be integrated on the platform.
2. The integrated RTOS shall support the operation of the memory management unit.

3. IEEE Portable Operating System Interface (POSIX) 1003.1 Standard Compliance – The RTOS shall comply with IEEE POSIX 1003.1 standard certified base.  The RTOS shall comply with IEEE POSIX 1001.13 profile PSE53.
4. Board Support Package (BSP) – The platform shall have an integrated BSP that supports the RTOS running on the hardware platform.
5. Hardware Abstraction Layer (HAL) – The platform shall have an HAL, which allows programs running on the CPU to load, execute and control specialized processing hardware (i.e: FPGAs).  
6.
Tools – The delivered system shall include standard developer tools such as compilers, debuggers and profilers

7.
Licensing – Standard (commercial) licensing terms and conditions shall be provided.  The Government shall utilize NASA Federal Acquisition Regulation (FAR) Clause 52.227-14 “Rights in Data – General (Jun 1987)” and FAR Supplement Clause 1852.227-86 entitled “Commercial Computer Software – Licensing (December 1987)” in this procurement.  

8. Source Code - The delivered software shall provide access to source and object code (e.g., file system, applications, BSP, API, remaining code outside kernel).
Interfaces:

1. Power – The system shall use standard input voltage power supply (120 VAC).
2.
Mechanical – The system hardware architecture shall be modular and based on an industry standard (e.g. CompactPCI, VME), thus allowing for expansion.
Documentation:
1. 
Manuals - The system shall be delivered with current, up-to-date manuals describing the operation of the hardware platform, and the operating system and each of the software programs installed.  This includes user and developer guides for the RTOS, BSP, HAL and supporting software tools.
Platform Technical Support:

1.
The Offeror shall provide a 90 day platform support service arrangement.  At a minimum, this should consist of interactive sessions through telephone support, with next business day response (during normal work hours). 

Delivery:  
The platform, software, documentation and all associated materials shall be delivered within thirty days after award:
NASA Glenn Research Center

21000 Brookpark Road

Building 21 Shipping & Receiving

Attn: Richard Reinhart

Cleveland, Ohio 44135

III. OPTIONS:
Options shall be priced individually of the base contract and of each other.
1. Digital Signal Processor (DSP) - A DSP requiring minimal integration with the Software Defined Radio shall be described and quoted.
2.
RTOS Kernel Source Code - Describe purchase arrangement as a one time cost or recurring license cost.

3.
One (1) year of platform technical support meeting the requirements listed under the “Platform Technical Support” section shall be quoted.  Descriptions shall mention support level(s), terms, and conditions.  The One year is in addition to, not in lieu thereof, the 90 days of Required Support
4. Two (2) years of platform technical support in lieu of the aforementioned One (1) year shall be quoted.  Again, a description of support level(s), terms, and conditions shall be included.
5. 2,500 hours of Engineering and Reference Implementation Development Support (ERIDS) over a period of fifteen months shall be quoted.  The ERIDS support will require hardware and/ or software expertise of processors, specialized hardware, RTOS, BSP, HAL and all aspects of the proposed platform.  Resumes of proposed personnel shall be made available upon request.  The support shall be quoted on a per hour basis exclusive of all travel costs.     

NASA GRC will provide the successful Offeror fifteen calendar days notice before exercising this option.  This option will be established as an Indefinite Delivery Indefinite Quantity (IDIQ) option whereas the Government can select the number of support hours required at any time during the fifteen months.  Allowable travel expenses will be reimbursed if the IDIQ task requires travel to the GRC Center.    
6.
Other Options- Offerors shall provide a price sheet depicting additional, integrated or standalone GPP, FPGA, or DSP modules which would augment the development platform and support infrastructure development.

IV. REQUIRED INFORMATION

Each element of the SOW shall be addressed in the Offeror’s proposal.  Failure to provide adequate information to permit the evaluation of each element of the SOW will result in an Offeror’s proposal being determined as “non-responsive.”   Specific information requested includes:
1. Describe development platform characteristics and the capability to meet SOW requirements.  Include system description, IF interface and channel capability (e.g. ADC, DAC), processor and gate capacities, inter-element communication mechanisms (e.g. data bus, fabric), software infrastructure, and waveform applications.

2. Describe the process to access or obtain source code for RTOS kernel.  Note how NASA may work with platform and software providers (e.g., different and separate contracts) as necessary to meet its objectives and optimize platform performance.

3. Describe plans by RTOS vendor to independently verify the RTOS to the Application Environment Profile (AEP) dedicated real-time system Profile 53 (PSE-53) and/or Profile 54 (PSE-54).

4. Describe the platform’s software RTOS conformance with POSIX 1003.1-2004 (Base specification) and profile conformance to IEEE 1003.13 PSE51-PSE54.  NASA is considering conformance to PSE51, PSE52, or PSE53 as part of its potential architecture standard.  

5. Describe the mechanism(s) for NASA to access other software element source codes (i.e.: BSP and HAL) as necessary.  

6. Describe any test, sample, or application waveforms provided with the system

7. Describe the performance tools and probes offered in the system.  

8. Describe the maturity of documentation and tools to understand system capabilities and operations which would allow NASA personnel to quickly set up and use the system.  

9. List and describe the specific documentation that will be delivered with the development platform.  

10. Provide a cost quotation broken down in sufficient detail to evaluate the proposed cost (e.g., platform, software, tools, training, support, add-ons).  

11. Provide business and technical contacts including phone number and email.

12. Proposal shall be twenty (20) pages maximum, on 8.5 x 11 size papers, 12 point font type.  Submitted “Offeror Representations and Certifications – Commercial Items” shall not count towards the twenty pages.
13. Six (6) copies of the technical and cost information shall be provided.
V. EVALUATION CRITERIA

Selection and award will be made to that Offeror whose offer will be most advantageous to the Government (See FAR 2.101, Best Value).  The following criterion will be considered as part of the Best Value analysis:
1. Test waveforms that reduce start-up time using the platform.  Additional value will be given to waveforms that demonstrate functions representative of those used in NASA missions (e.g. PSK modulation and forward error correction coding such as convolutional, low parity density coding).

2. As the platform is intended for architecture and operating environment development and characterization, tools and applications that provide insight into the platform resources used by the architecture or waveform applications and the associated performance will be valued.

3. Platforms that demonstrate scalability, flexibility, and modularity allowing NASA to adapt the platform to both large and small mission applications and the respective impact to the SDR software architecture.

4. Documentation equivalent to at least Capability Maturity Model (CMM) Level 1 for documents and tools relating to system set up and use.  Additional value will be given to higher standard CMM Levels.
5. The ability to purchase additional, integrated or standalone GPP, FPGA, or DSP modules to augment the development platform and enhance the system as requirements or applications dictate. 

6. The ability to optimize platform software in cooperation with the Offeror or RTOS vendor directly to demonstrate application of the SDR and meet future platform resources.

7. Base specification conformance with POSIX 1003.1-2004 and profile conformance with IEEE 1003.13 PSE51-PSE54NASA.  Additional value will be given to compliance with PSE52.  Understanding the Offeror’s plans will provide insight to future compliance or conformance with the POSIX 1003.1 and POSIX 1003.13 profiles.

8. JTAG Interface compatibility for platform programming and use.

Page 1 of 5
Page 5 of 5

