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1 Introduction

The Distress Alerting Satellite System (DASS) is a search and rescue system intended to augment the existing Cospas-Sarsat Search and Rescue system.  It utilizes a “bent-pipe” repeater carried on the satellites of the Global Positioning System (GPS) constellation, which are in Medium Earth Orbits (MEO), to relay 406 MHz search and rescue radiobeacons which conform to C/S T.001, the Specification for Cospas-Sarsat 406 MHz Distress Beacons.  The repeater function has been provided by enhancing an existing GPS satellite payload.

A ground station that tracks the GPS constellation of satellites and receives and processes relayed beacon messages must be developed.  The first step in that development will be the construction of a developmental ground station, which is referred to as the DASS Developmental Local User Terminal (DLUT).  The DLUT will be located at the National Aeronautics and Space Administration (NASA) Goddard Space Flight Center (GSFC) in Greenbelt, Maryland.  The DASS DLUT will primarily be used to prove, and improve, the performance of the DASS but must also satisfy the requirements of an operational part of the Cospas-Sarsat system as defined in Section 3 of the DASS DLUT Performance Specification.  Therefore, the DASS DLUT must not only provide a flexible platform for development and evaluation, but must also provide reception and processing of beacon and interferer signals and forward alert messages, interferer location data and system status to the United States Mission Control Center operated by NOAA at Suitland, Maryland (USMCC).

The DLUT is divided into two parts; an Antenna System and a Processor System.  The Antenna System shall track satellites and provide the resulting RF signals to the Processor System.  The DASS will eventually consist of multiple ground stations, networked to share beacon data in order to enhance the beacon location capabilities of the system.
2 Scope of Work

This statement of work defines the tasks required to provide the Processor System of a DASS DLUT that conforms to the DASS DLUT Performance Specification.  As mentioned previously, the DLUT is divided into two parts; an Antenna System and a Processor System.  The DLUT Antenna System will be provided by the government and is described in the DASS DLUT Antenna System Specification and DASS DLUT Antenna System Interface Control Document.  In addition, the fiber-optic cables and transceivers necessary to deliver the RF signals from the antennas to the Processor System will also be provided by the government.  The Processor System must be developed to meet the requirements of the DASS DLUT Performance Specification using the Antenna System provided.

Materials and parts must be of the best commercial quality.  The equipment must meet the performance requirements of the specification without making special adjustments for any one parameter.  Standard, commercially available parts must be used wherever possible.

2.1 Contractor Provided Services

The contractor is responsible for those tasks, facilities and resources necessary to design, procure, fabricate, integrate, test, and install the DLUT Processor System.  With the delivery of the DLUT Processor System, the contractor shall deliver all manuals necessary to operate and maintain the system.  Additionally, the contractor shall provide onsite operational training for the system user, and any required software support.

2.2 Government Provided Services and Facilities

The government will provide the DLUT Antenna System described in the DASS DLUT Antenna System Specification and DASS Antenna System Interface Control Document, and the fiber-optic cables and transceivers necessary to deliver the RF signals from the antennas to the Processor System.  The Antenna System will be available, at NASA GSFC, during the development of the Processor System for testing as needed.

A suitable control room, electrical power and other facilities will also be provided.

3 Reference Documents

All applicable and reference documentation identified in this document or in the purchase order will apply in the situations where they are specifically referenced.  In the event of a conflict due to differing versions of the document, the document version that is in force and effect on the effective date of the contract take precedence.

4 Quality Assurance

The Contractor shall demonstrate an appropriate quality assurance program for the hardware, and software.  The Contractor shall define and implement a quality system similar to those that meet the intent of ISO 9001.

5 Workmanship

Manufacturing shall be performed according to best commercial practices.

5.1 Government Inspection of Contractor Facility

The contractor shall permit Government access to inspect any and all of the work included in this procurement at the contractor’s plant.

5.2 Calibration of Test Equipment

The contractor shall calibrate, measure, and inspect test equipment used to calibrate and test the items to be supplied in response to this SOW.  Calibration shall be at scheduled intervals against certified standards.

6 System Documentation

The contractor shall prepare and deliver stand alone technical manuals for all equipment, systems, interfaces, and software that are supplied and integrated by the contractor as part of the DASS DLUT Processor System.  Existing commercial manuals for off-the-shelf equipment shall be included as part of the contractor supplied documentation.  Documentation generated specifically to support the DASS DLUT Processor System shall also be provided in soft copy, if available.  The DASS DLUT Processor System documentation shall include, but not be limited to:

a) Hardware Description Document (HDD) defining the hardware used in the DLUT and including, as a minimum:

i. A system block diagram showing the major components of the system.

ii. A wiring diagram showing signal flow to all components of the system and identifying interconnecting cables.

iii. Complete and detailed set of schematic diagrams of all components, subsystems, and interfaces.

iv. For all contractor constructed portions of the system, the contractor shall provide schematics, mechanical drawings, parts location and component layout drawings, and a detailed parts list including manufacturers’ names, part numbers, electrical value, and ratings of all components used.

b) Software Description Document (SDD) defining the custom software generated specifically to support the DASS DLUT Processor System, including the architecture, signal flow, interface description, and operational concept.  Software description shall include input parameters, process descriptions, and output parameters at the system level, module level, and functional level.  The SDD shall also identify, and describe the interfaces to, all COTS software components.

c) Interface Control Document (ICD) defining all external interfaces of the DASS DLUT Processor System.  The ICD shall describe all applicable layers of the Open System Interconnect model from the physical layer to the application layer for each interface.

d) Maintenance and Operations Manual (MOM) - The manual shall provide the information necessary to perform installation, test, operation, adjustment, alignment, repair, parts replacement, and calibration and shall include sections such as:

i. User Orientation

ii. Functional Description

iii. Theory of Operation

iv. Testing and Calibration

v. Command Language Definition

vi. Preventive maintenance schedules

vii. Preventive maintenance procedures

viii. Corrective maintenance information such as diagnostic procedures and removal/replacement procedures.

ix. Calibration and alignment procedures.

The contractor shall supply three copies of all documents.

6.1 Hardware Description Document (HDD)

The contractor shall prepare and deliver a Hardware Description Document (HDD) defining the hardware used in the DLUT.

The contractor shall deliver the draft HDD to NASA GSFC personnel or their designated representatives no later than 156 calendar days after contract award.  NASA GSFC personnel or their designated representatives will approve or disapprove the draft HDD within 15 calendar days after receipt.  If disapproved, NASA GSFC personnel or their designated representatives will notify the contractor of the changes required for incorporation in the HDD.  The contractor shall then resubmit the revised draft of the HDD for approval by NASA GSFC personnel or their designated representatives.

Subsequent changes to the HDD shall be accumulated and presented to NASA GSFC personnel or their designated representatives for review with the monthly progress reports.  A final version of the HDD shall be prepared and submitted at the time of delivery of the DLUT Processor System.
6.2 Software Description Document (SDD)

The contractor shall prepare and deliver a Software Description Document (SDD) defining the custom software generated specifically to support the DASS DLUT Processor System, including the architecture, signal flow, interface description, and operational concept.  Software description shall include input parameters, process descriptions, and output parameters at the system level, module level, and functional level.

The contractor shall deliver the draft SDD to NASA GSFC personnel or their designated representatives no later than 156 calendar days after contract award.  NASA GSFC personnel or their designated representatives will approve or disapprove the draft SDD within 15 calendar days after receipt.  If disapproved, NASA GSFC personnel or their designated representatives will notify the contractor of the changes required for incorporation in the SDD.  The contractor shall then resubmit the revised draft of the SDD for approval by NASA GSFC personnel or their designated representatives.

Subsequent changes to the SDD shall be accumulated and presented to NASA GSFC personnel or their designated representatives for review with the monthly progress reports.  A final version of the SDD shall be prepared and submitted at the time of delivery of the DLUT Processor System.

6.3 Interface Control Document (ICD)

The contractor shall prepare and deliver an Interface Control Document (ICD) defining all external interfaces of the DASS DLUT Processor System.  The ICD shall describe all applicable layers of the Open System Interconnect model from the physical layer to the application layer for each interface.

The contractor shall deliver the draft ICD to NASA GSFC personnel or their designated representatives no later than 156 calendar days after contract award.  NASA GSFC personnel or their designated representatives will approve or disapprove the draft ICD within 15 calendar days after receipt.  If disapproved, NASA GSFC personnel or their designated representatives will notify the contractor of the changes required for incorporation in the ICD.  The contractor shall then resubmit the revised draft of the ICD for approval by NASA GSFC personnel or their designated representatives.

Subsequent changes to the ICD shall be accumulated and presented to NASA GSFC personnel or their designated representatives for review with the monthly progress reports.  A final version of the ICD shall be prepared and submitted at the time of delivery of the DLUT Processor System.

6.4 Maintenance and Operations Manual (MOM)

The contractor shall prepare and deliver a Maintenance and Operations Manual (MOM) that shall provide the information necessary to perform installation, test, operation, adjustment, alignment, repair, parts replacement, and calibration.  The contractor shall deliver the draft MOM to NASA GSFC personnel or their designated representatives no later than 406 calendar days after contract award.  NASA GSFC personnel or their designated representatives will approve or disapprove the draft MOM within 15 calendar days after receipt.  If disapproved, NASA GSFC personnel or their designated representatives will notify the contractor of the changes required for incorporation in the MOM.  The contractor shall resubmit the MOM for final approval by NASA GSFC personnel or their designated representatives.
7 Program Reviews

7.1 System Requirements Review (SRR)

The contractor shall present a System Requirements Review (SRR) to NASA GSFC personnel and their designated representatives at the contractor facility no later than 63calendar days after contract award.  The SRR is conducted to evaluate the contractor's responsiveness to and interpretation of the system requirements as defined in the DASS DLUT Performance Specification.  A successful SRR is predicated upon NASA GSFC’s determination that the system requirements specification, interface requirements specification, and operational concept form a satisfactory basis for proceeding into preliminary system design.

The SRR Package shall be submitted to NASA GSFC personnel and their designated representatives one week prior to the review and shall contain the following as a minimum:

a) Requirements flow down matrix showing how each requirement is covered in the system requirements specification, interface requirements specification, and operational concept.
b) Time and frequency error budget – Identify and bound potential error sources, including errors stemming from sharing data across a multiple DLUT system configuration.  Identify how error sources will be mitigated to meet the specified geolocation accuracy.
c) Program Schedule - The contractor shall prepare and submit for approval a time-phased activity and milestone schedule depicting the numerous elements/span of design, development, fabrication, assembly, test and installation, as well as significant procurement events, to meet the specified delivery schedule. In addition the schedule shall include the following items:

(i) All deliverable items specified in section 13.

(ii) Software design, development and build information.

(iii) Hardware design, development and build information.

(iv) Parts procurement and manufacturing flow for all units.

d) Software Specification Review - . The SSR is a review of the finalized computer software requirements, interface requirements, and operational concept.  The software requirements shall be sufficiently defined to evaluate the contractor's responsiveness to and interpretation of the system requirements as defined in the DASS DLUT Performance Specification.  A successful SSR is predicated upon NASA GSFC’s determination that the software requirements specification, interface requirements specification, and operational concept form a satisfactory basis for proceeding into preliminary software design.

The contractor shall supply minutes of the design review, including any review item discrepancies, no later than ten calendar days after the design review.
7.2 Preliminary Design Review (PDR)

The contractor shall present a Preliminary Design Review (PDR) to NASA GSFC personnel and their designated representatives at the contractor facility no later than 156calendar days after contract award.

The contractor shall provide for the necessary exchange of information between the contractor and NASA GSFC personnel and their designated representatives to provide assurance that the proposed system configuration will meet the DASS DLUT Performance Specification.  The contractor shall supply minutes of the design review, including any review item discrepancies, no later than ten calendar days after the design review.

This review shall 

1) evaluate the progress, technical adequacy, and risk resolution (on a technical, cost, and schedule basis) of the selected design approach, 

2) determine its compatibility with performance requirements of the DASS DLUT Performance Specification, 

3) evaluate the degree of definition and assess the technical risk associated with the selected fabrication methods/processes, and 

4) establish the existence and compatibility of the physical and functional interfaces among the DASS DLUT and other items of equipment, facilities, computer software, and personnel.

For computer software, this review shall focus on: 

1) the evaluation of the progress, consistency, and technical adequacy of the selected top-level design and test approach, 

2) compatibility between software requirements and preliminary design, and 

3) preliminary versions of the operation and support documents. 

The PDR Package shall be submitted to NASA GSFC personnel and their designated representatives one week prior to the review and shall contain the following as a minimum:

e) Program Schedule - The contractor shall prepare and submit for approval a time-phased activity and milestone schedule depicting the numerous elements/span of design, development, fabrication, assembly, test and installation, as well as significant procurement events, to meet the specified delivery schedule. In addition the schedule shall include the following items:

(v) All deliverable items specified in section 13.

(vi) Software design, development and build information.

(vii) Hardware design, development and build information.

(viii) Parts procurement and manufacturing flow for all units.

f) Time and frequency error budget – Update the error budget to include any necessary modeling or analysis that shows how error sources will be mitigated to meet the specified geolocation accuracy.
g) Drafts of the SDD, HDD, and ICD.

h) DASS DLUT Processor System electrical and mechanical interface information.

i) Plans for installation, acceptance testing, and training.

j) Completed verification matrix showing the method used to verify compliance with each requirement.

k) Parts information

1. A top down breakdown to the Lowest Replaceable Unit (LRU) level.

2. A provisional parts list with details of the Original Equipment Manufacturer (OEM) for each line item.

3. Reliability information for each LRU.  The quantitative measurement of reliability (MTBF) shall be based on one of the following methods:

i. Historical information for COTS equipment or equipment of a similar design.

ii. Analysis in conformance with NHB 5300.1 (1C), MIL-STD-785B, or other similar standards.

4. Recommended sparing policy (unit, major assembly, LRU, piece parts) and a list of recommended spares to support an initial period of operations of 24 months.  The cost of each proposed spare shall be provided as a separate line item.

5. Identification of parts or items in equipment proposed that are obsolete within 12 months or have limited source of supply.

6. Recommended maintenance and operations test equipment.  The cost of each item of recommended test equipment shall be provided as a separate line item in the cost proposal.

7. A list of critical spares (a critical spare represents a single point of failure of the system), non-critical spares and consumable items required for equipment maintenance.

7.3 Critical Design Review (CDR)

The contractor shall provide a Critical Design Review (CDR) to NASA GSFC personnel and their designated representatives at the contractor facility 250 calendar days after contract award.

This review shall be conducted for each configuration item when detail design is essentially complete. The purpose of this review shall be to 

1) determine that the detailed design satisfies the performance requirements of the DASS DLUT Performance Specification, 

2) establish the detail design compatibility among the DASS DLUT and other items of equipment, facilities, computer software and personnel, 

3) assess risk areas (on a technical, cost, and schedule basis), and 

4) review the preliminary hardware product specifications.

For computer software, this review will focus on the determination of the acceptability of the detailed design, performance, and test characteristics of the design solution, and on the adequacy of the operation and support documents. 

The CDR Package shall be submitted to NASA GSFC personnel and their designated representatives one week prior to the review and shall contain the following as a minimum:

a) Program Schedule - The contractor shall prepare and submit for approval a time-phased activity and milestone schedule depicting the numerous elements/span of design, development, fabrication, assembly, test and installation, as well as significant procurement events, to meet the specified delivery schedule. In addition the schedule shall include the following items:

(i) All deliverable items specified in section 13.

(ii) Software design, development and build information.

(iii) Hardware design, development and build information.

(iv) Parts procurement and manufacturing flow for all units.

b) Time and frequency error budget – Present error budget, mitigation methods, and projected geolocation accuracy.

c) Updated version of the SDD, HDD, and ICD

d) DASS DLUT Processor System electrical and mechanical interface information.

e) Plans for installation, acceptance testing and training.

7.4 Progress Reports

The contractor shall provide a monthly progress report to NASA GSFC technical officer or their designated representatives.  The following shall be included in the monthly progress reports:

a) A narrative of work accomplished since the last report/review including a list and status of action items raised in previous reports or reviews.

b) A description of any problems and delays and the corrective action taken or to be taken.

c) The Program Schedule showing intermediate milestones.

d) A statement of the work scheduled before the next report or review.

e) Proposed modifications to the HDD, SDD, ICD, FAT, and SAT, when appropriate.

7.5 Telephone Conference Calls

The contractor shall support weekly telephone conference calls to discuss the status of the DASS DLUT Processor System development with NASA GSFC personnel or their designated representatives.

8 Software

The contractor shall provide source code for all software delivered under the contract, including preexisting software and custom software generated specifically to support the DASS DLUT Processor System.

The contractor shall insure that all COTS software licensing shall be current at the time of delivery.  The contractor shall further insure that all licenses will be valid for one full year to begin on the date of acceptance.

The contractor shall provide a complete and detailed list of all software licenses which must be maintained and/or upgraded in order for the system to be operated. The list shall include, for each software product, license numbers, points of contact, license fee, original product cost, and all other relevant information.

9 Inspections

The contractor shall provide access to contractor facility upon request for NASA GSFC personnel or their designated representatives to consult with contractor’s management on the status of the project and to inspect the work on the contracted line items.  The equipment, drawings, and documentation provided under this procurement shall be made available to NASA GSFC personnel or their designated representatives for inspection during the plant visits.  NASA GSFC personnel or their designated representatives will provide 48 hours notice of the requirement for such access.

10 Test Procedures

The contractor shall prepare and deliver Factory Acceptance Test (FAT) and Site Acceptance Test (SAT) procedures to demonstrate compliance with each of the technical specifications in this solicitation.  If a contractor deems that it is uneconomical or impractical to demonstrate compliance with a specific technical specification, the contractor shall request an exception at the time the proposal is made and provide an alternative method of verifying compliance.

The contractor shall deliver the draft FAT and SAT procedures to NASA GSFC personnel or their designated representatives no later than 250 calendar days after contract award.  NASA GSFC personnel or their designated representatives will approve or disapprove the draft FAT and SAT within 15 calendar days after receipt.  If disapproved, NASA GSFC personnel or their designated representatives will notify the contractor of the changes required for incorporation in the FAT and SAT procedures.  The contractor shall then resubmit the revised draft of the FAT and SAT for approval by NASA GSFC personnel or their designated representatives.

Subsequent changes to the FAT and SAT procedures shall be accumulated and presented to NASA GSFC personnel or their designated representatives for review with the monthly progress reports.  A final version of the FAT and SAT procedures shall be prepared and submitted no later than 406 calendar days after contract award.
10.1 Factory Acceptance Test (FAT)

The contractor shall conduct the approved FAT at the contractor’s facility prior to shipment of the Processor System to the operational site.  The contractor shall simulate the Antenna System interfaces in sufficient detail to allow for a meaningful FAT.  The FAT will be witnessed by, and a copy of all test results shall delivered to, NASA GSFC personnel or their designated representatives.  NASA GSFC personnel or their designated representatives will approve or disapprove of the results of the FAT.  If the results of the FAT are not approved, NASA GSFC personnel or their designated representatives will indicate to the contractor the corrective action required before shipment.
10.2 Site Acceptance Test (SAT)

The contractor shall conduct the SAT on completion of the installation of the Processor System at GSFC.  The SAT shall be performed with the Processor System fully integrated with the Antenna System, which will be provided by the government.  With the exception of the Antenna System, a list of all apparatus and test equipment required to perform the SAT must be provided by the contractor.  The SAT will be witnessed by, and a copy of all test results shall delivered to, NASA GSFC personnel or their designated representatives.  NASA GSFC personnel or their designated representatives will approve or disapprove of the results of the SAT.  If the results of the SAT are not approved, NASA GSFC personnel or their designated representatives will indicate to the contractor the corrective action required.

11 Delivery, Installation, and Integration

The contractor shall deliver and install the DASS DLUT Processor System at NASA GSFC in Greenbelt, Maryland after the successful completion of the FAT.  The installation shall include integration to the government supplied Antenna System.  The control room electrical power and other facilities will be also be provided by NASA GSFC.

12 Training

The contractor shall conduct a training class at NASA GSFC after successful completion of the SAT.  The course shall include both classroom and hands-on training and shall accommodate up to ten people.  The contractor shall provide all course materials and qualified instructor(s) to train ten persons including electronic technicians and/or electronic engineers.

12.1 Training Class Content

The contractor training class shall provide detailed training sufficient in content to enable the operational and maintenance personnel to effectively configure and operate the DASS DLUT Processor System, perform maintenance, and make repairs in a timely fashion.  The training shall include, at a minimum, a comprehensive presentation of the system and subsystem functions and performance capability, theory of operation, maintenance procedures, and diagnostic procedures.

13 Deliverables

13.1 System Delivery

The contractor shall deliver, install and integrate the DASS DLUT Processor System, including successful completion of the SAT within 469 calendar days after contract award.

13.2 Deliverables List

The contractor shall provide the following:

	Section
	Description
	Due Date

(calendar days after contract award)

	6.1
	Draft Hardware Description Document (HDD)
	156

	6.1
	Final Hardware Description Document (HDD)
	469

	6.2
	Draft Software Description Document (SDD) 
	156

	6.2
	Final Software Description Document (SDD) 
	469

	6.3
	Draft Interface Control Document (ICD) 
	156

	6.3
	Final Interface Control Document (ICD) 
	469

	6.4
	Maintenance and Operations Manual (MOM)
	406

	7.1
	System Requirements Review (SRR)
	63

	7.2
	Preliminary Design Review (PDR)
	156

	7.3
	Critical Design Review (CDR)
	250

	7.4
	Progress Reports
	Monthly

	7.5
	Telephone Conference Calls
	Weekly

	8
	Software source code and COTS license information
	469

	10.1
	Draft Factory Acceptance Test (FAT) Procedure
	250

	10.1
	Final Factory Acceptance Test (FAT) Procedure
	406

	10.2
	Draft Site Acceptance Test (SAT) Procedure
	250

	10.2
	Final Site Acceptance Test (SAT) Procedure
	406

	11, 13.1
	Delivery, Installation, and Integration
	469

	12
	Training
	483

	12.1
	Training materials
	406


DASS DLUT RFP Attachment A SOW 4-28-04 wtrack.doc

