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1.0 Overview

The FAA has the statutory authority to establish, operate, and maintain navigation capability for all phases of flight for fixed and rotary wing, public and state air vehicles.  The FAA has determined that the requisite navigation services are provided most efficiently and cost-effectively through the use of satellite-based navigation capabilities.  The Local Area Augmentation System (LAAS) is an integral part of the FAA's Policy to transition from a ground-based navigation and landing system to one based on satellites.  The LAAS is a precision approach and landing ground navigation system capability based upon Differential Global Positioning System (DGPS) concepts.  It is intended to replace existing Instrument Landing Systems (ILS), and complement and function with the Wide Area Augmentation System (WAAS) to provide users of the National Airspace System (NAS) with seamless satellite based navigation for all phases of flight.  LAAS will provide CAT I precision approach and landing services at locations where WAAS does not provide adequate coverage or availability at locations throughout the United States.

1.1 Scope

This SOW defines the requirements for the Contractor to develop, produce, test, install and checkout, and provide support for ten (10) Low Rate Initial Production (LRIP) LAAS Ground Facility (LGF) systems as Phase I of the LGF procurement.  The LGF includes all hardware, software, firmware, interfaces, commercial and non-commercial licenses, special support and test equipment necessary to meet requirements of FAA-E-2937 and this SOW.  The first four (4) LRIP systems, along with two Program Support Facilities [3.5.13], shall be utilized for Development Test (DT) [3.4.1] and six (6) LRIP systems which may be used for DT as necessary and shall be installed at airports as identified in Section B.  The SOW includes provisions for program management, systems engineering, hardware and software design and development, system test and evaluation, integrated logistics support, and installation and checkout.

After successful Government testing, acceptance, and in-service review, the Government may elect to procure a minimum of 15 and a maximum of 40 additional LGF systems per year as Phase II of the LGF procurement.  This SOW encompasses options for all resources required of the Contractor to produce, deliver, install, test and provide support for the additional LGF systems.

2.0 Applicable Documents 

The following specifications, handbooks, orders, standards, and drawings form a part of this SOW and are applicable to the extent specified herein.  The latest version of these documents as of the contract date shall apply.  In the event of conflict between this SOW and any of the applicable documents cited below, the provisions of this SOW shall apply.
2.1 FAA Specifications 

FAA-G-2100G
USDOT, FAA Specification, Electronic Equipment, General


Requirements  (10/22/2001)

FAA-D-2494B
Technical Instruction Book Manuscripts: Electronic, Electrical, and Mechanical Equipment, Requirements for Preparation of Manuscript and Production of Books dated March 14, 1984

FAA-E-2937A

Category I Local Area Augmentation System



Ground Facility dated 04/18/02

2.2 FAA Standards
FAA-STD-002E
Standard Engineering Drawing Preparation and Support (09/21/1999)

FAA-STD-019C
Lightning Protection, Grounding, Bonding and Shielding Requirements for Facilities dated June 1, 1999

FAA-STD-020B
Transient Protection, Grounding, Bonding and Shielding Requirements for Electronic Equipment dated May 11, 1992

FAA-STD-025D
Preparation of Interface Control Documentation



(10/05/1995)

FAA-STD-026A
NAS Software Development (06/01/2001)

FAA-STD-057

Airport Fiber Optic Communication System (FOCS) Standards (11/05/1999)

FAA-D-STD-1293b
Servicing Standards and Test Requirements for Ground Electronic Equipment dated February 9, 1979
2.3 Military Standards and Handbooks
MIL-HDBK-61A
Configuration Management Guidance dated 7 February 2001

MIL-HDBK-217F
Reliability Prediction of Electronic Equipment Notice 2 (2/28/1995)

MIL-HDBK-470A
Designing and Developing Maintainable Products 



and Systems (8/4/1997)

MIL-STD-785B 
Reliability Program for Systems and Equipment



Development, and Production, Notice 2 (8/5/1998)

MIL-HDBK-881
Department of Defense Handbook Work Breakdown Structure



(1/2/1998)

MIL-STD-882D
Standard Practice for System Safety (2/10/2000)
MIL-STD-961D
Department of Defense Standard Practice Defense Specifications Notice 1 (8/22/1995)

MIL-PRF-28000B
Digital Representation for Communication of Product



Definition Data Initial Graphic Exchange Specification

(IGES) Application and IGES Application Protocols dated 30 September 1999

MIL-T-31000

Technical Data Packages, General Specification for



(12/15/1989)

MIL-HDBK-46855A
Human Engineering Requirements for Military Systems,



Equipment, and Facilities (17 May 1999)

MIL-PRF-49506
Logistics Management Information dated 11 November 1996

2.4 Federal Standards

29 CFR 1910

Occupational Safety and Health Standards

29 CFR 1926

Safety and Health Regulations for Construction
47 CFR part 300
NTIA Manual of Regulations and Procedures, Chapter 10
(1/2000)
2.5 Other FAA Documents

DOT/FAA/CT-96/01

FAA Human Factors Design Guide for the Acquisition of




Commercial-Off-the-Shelf Subsystems, Non-Developmental Items, and Developmental Systems (1/1996)

TEPG


Acquisition Management System (AMS) Test & Evaluation Process Guidelines (TEPG) dated April 2002

FAA Order 1050.1D
Policies and Procedures for Considering Environmental Impacts

FAA Order 1050.19
Environmental Due Diligence Audits (EDDA) in the Conduct of FAA Real Property Transactions (8/22/1994)

FAA Order 1370.82
Information Systems Security Program (06/09/2000)

FAA Order 1600.1D
Personnel Security Program (02/05/1998)

FAA Order 1600.54B
Security of FAA Automatic Data Processing Systems and Facilities (2/7/1989)

FAA Order 3900.19B
Occupational Safety and Health (4/29/1999)

FAA Order 4800.2C
Utilization and Disposal of Excess and Surplus Personal Property
FAA Order 6030.45
Facility Reference Data File (12/30/1992)

FAA Order 6950.19A
Practices and procedures for Lighting Protection Grounding, Bonding, and Shielding Implementation (7/1/1996)




LAAS Ground Facility (LGF) Shelter Requirements Document, April 18, 2002

2.6 Non-Government Documents 

ANSI/ISO/ASQC
American National Standard, Quality Systems -

Q9001-1994

Model for Quality Assurance in Design,



Development, Production, Installation, and



Servicing

UCC/EAN-128
Bar Code Symbology

NFPA 70
National Electrical Code (1999)

RTCA/DO-178B
Software Considerations in Airborne Systems and


Equipment Certification (12/01/1992)

SAE ARP-4754
Aerospace Recommended Practice: Certification Considerations for Highly-Integrated or Complex Aircraft Systems, Society of Automotive Engineers (SAE) dated November 1996

SAE ARP-4761
Aerospace Recommended Practice:  Guidelines and Methods for conducting the Safety Assessment Process on Civil Airborne Systems and Equipment, SAE, dated December 1996

2.7 Obtaining Copies of Documents
Copies of FAA specifications and interface documents may be obtained from the Federal Aviation Administration, Headquarters Public Inquiry Center APA-230, 800 Independence Avenue SW, Washington, DC 20591, 202-267-3484.  Requests should fully identify material desired and cite the solicitation or contract number.

Requests for copies of documents not covered in the preceding paragraph should be addressed to the Contracting Officer.  Requests should fully identify material desired and cite the solicitation or contract number.

Military Standards and Specifications can be ordered from the Department of Defense Single Stock Point (DODSSP), Building 4/Section D, 700 Robbins Avenue, Philadelphia, PA 19111-5098.  Information is available at their website:


http://www.dodssp.daps.mil/
Copies of ANSI/ASQC-Q-9001-1994 and ISO 9000-3 can be obtained from the following source: American Society for Quality Control 611 East Wisconsin Avenue P.O. Box 3005; Milwaukee, Wisconsin 53201-3005. Phones: (414) 272-8575 or (800) 248-1946.  The Fax is: (414) 272-1734.  Information is available at the American Society of Quality website:


http://www.asq.org/
Copies of SAE ARP 4761 are available from the Society of Automotive Engineers (SAE):


http://www.sae.org/
Copies of the National Telecommunications and Information Administration (NTIA) documents are available from the NTIA website:


http://www.ntia.doc.gov/osmhome/redbook/redbook.html
Copies of the Occupational Health and Safety Administration (OSHA) documents are available from the OSHA website:


http://www.osha.gov/comp-links.html
Copies of the TEPG and FAA‘s WBS are available from the FAA Acquisition System Toolset (FAST) website:


http://fast.faa.gov/
3.0 LGF System Requirements

The Contractor shall develop, produce, integrate, test, deliver, implement, install, and checkout the LGF systems.
3.1 Program Management

The Contractor shall establish and maintain an organization to manage this contract and associated subcontracts.  The Contractor shall develop a Program Management Plan (PMP) to define the organization, schedule and staffing requirements and processes and procedures for program execution to include system engineering, hardware and software design and development, program planning and control, quality assurance, configuration management, data management, integrated logistics support, subcontract management, management of Government furnished resources, risk management, installation and checkout, production and contract management.

The Contractor shall assign one designated Program Manager (PM) who has the responsibility to organize, plan, schedule, implement, control, analyze, and integrate all contract activities and report on all elements of the contract.  The PM shall have sufficient experience and authority to ensure efficient, timely program execution.  The PM shall be the point of contact (POC) between the FAA and the Contractor in the execution of this program and shall be prepared at all times, given reasonable notice, to present and discuss with the FAA the status of contract activities.

CDRL
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 Program Management Plan
3.1.1 Program Status Reporting

The Contractor shall provide a monthly Program Status Report (PSR), to address, at a minimum, the following activities which occurred during the reporting period:
(a) Summary of contract accomplishments,

(b) Actual program status versus the program plan,

(c) Cost performance versus budget,

(d) Schedule status, including any delays,

(e) Technical performance milestones,

(f) Problem and risk areas and recommended solutions and mitigation plans,

(g) Status of open action items,

(h) Planned activities for the next reporting period including projected meetings and travel,

(i) Master Integrated Program Schedule updates [3.1.5], and

(j) Problem Technical Reports [3.4.5].

CDRL
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Program Status Report
3.1.2 Contract Work Breakdown Structure

The Contractor shall develop and maintain a Contract Work Breakdown Structure (CWBS) and dictionary using the applicable guidance of MIL-HDBK-881, Chapters 2, 3 and 4.  The CWBS shall be based on guidance provided in the Acquisition Management System (AMS) Work Breakdown Structure (WBS), Sections 3 and 4, as described in FAST at http://fast.faa.gov/wbs/wbssec.htm and this SOW.  The Contractor shall maintain and update the CWBS to a minimum level 4.  The CWBS shall provide a logical and efficient sequence of tasks designed to accomplish the efforts described in this contract.  The Contractor shall use the approved CWBS as the framework for contract planning, budgeting, managing, and reporting status of cost, schedule, and technical performance to the Government.  The Contractor shall not change the CWBS or associated definitions without Government approval.  Major elements that are sub-contracted shall be identified in the CWBS.

The Contractor shall ensure that the CWBS:

a) Is cross-referenced to functional responsibilities within the Contractor’s organization;

b) Provides a clear traceability to required products;

c) Relates the elements of work to be accomplished to each other and to the end product;

d) Provides the common basis for budget allocations and cost accounting and cost, technical, and schedule performance measuring and reporting;

e) Provides for program data and milestone tracking and reporting; and

f) Provides the ability to track the Contractor’s efforts.

CDRL
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Contract Work Breakdown Structure

3.1.3 Risk Management

The Contractor shall establish, implement and maintain a Risk Management (RM) program that provides for an overall strategy and approach for effectively managing cost, schedule, and technical performance risks throughout the performance of the contract.  The Contractor shall prepare and submit a Risk Management Plan (RMP) that describes how the team intends to perform timely risk identification, accurate risk assessment, determination and implementation of mitigation plans, monitoring, tracking, and reporting of risks items and risk management activities.  The Contractor shall include risk items identified by the Government and the subcontractors.  The risk item information (risk description, assessment and mitigation plans) shall be reported on a quarterly basis to the government in the Risk Assessment Report (RAR).  The Contractor shall provide the status of, and mitigation actions for, identified medium and high program risks, with the exception of security risks, at Program Management Reviews (PMRs) [3.1.9.3].  Security Risk Management shall be addressed separately in accordance with section [3.2.6.1]; medium and high security risks shall be integrated into the project RM process for risk tracking and monitoring but shall be maintained and reported using security measures.

CDRL
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Risk Management Plan

CDRL
PM05
Risk Assessment Report

3.1.3.1 Risk Identification

The Contractor shall identify and list all known and potential cost, schedule and technical performance risks that can have an impact on the program and prevent the program from achieving its objectives.  The Contractor shall provide a description of risks, the conditions and the situations causing the concern.

3.1.3.2 Risk Assessment

The Contractor shall perform a systematic and thorough assessment of all risks identified.  The assessment process shall include:

1. Analyzing risks,

2. Determining and isolating causes of risks,

3. Ascertaining and quantifying the impact in terms of the probability and likelihood of occurrence and the consequence and impacts using the criteria established in the approved RMP, 

4. Assigning a risk rating of low, medium or high for each risk using the criteria established in the approved RMP,

5. Determining relationship with other risks,

6. Assessing all CWBS items affected by a particular risk,

7. Evaluating the relationship of risk items to significant program milestones, activities and critical path as applicable, and

8. Lists of underlying assumptions that support the assessment.

3.1.3.3 Risk Mitigation

The Contractor shall develop and implement effective risk mitigation for each medium and high-level risk identified.  The mitigation shall describe:

1. Actions that will be taken to bring the risk to an acceptable level,

2. Schedule showing the start date, the time phasing of significant risk reduction activities, and completion date,

3. Resources required especially if outside the scope of the contract,

4. Impacts (if any) to other risk areas and risk mitigation, and

5. Person responsible for implementing the mitigation actions.

3.1.3.4 Monitoring, Tracking and Reporting

The Contractor shall monitor and track the status of risk items identified and measure the effectiveness of mitigation options; this information shall be included as a summary in the RAR.
3.1.4 Cost Measurement, Performance Analysis and Reporting 

The Contractor shall establish, maintain, and use in the performance of this contract, a management control system that integrates resources, a networked schedule with critical path, and technical requirements.  The application of these concepts shall provide for early indications of contract cost, technical and schedule problems. Work shall represent natural, logical subsets of the work described in the CWBS. The Contractor shall use measurement and reporting procedures that provide for planning and controlling cost, measurement of performance, and generation of timely, reliable and auditable information.  At minimum, the report shall establish the following:

(1) Time-phased Performance Measurement Baseline (PMB),

(2) Constraints that preclude subjective adjustments of data to ensure that the PMB remains realistic,

(3) Capability to accurately identify and explain significant cost and schedule variances on a current, cumulative and projected at completion basis, and

(4) Provisions for subcontractor performance measurement and reporting.

The Contractor shall continuously monitor the performance of this contract, and of all subcontracts, as they relate to project activities, costs, resources and schedule and track them against the PMB to provide the Government with a timely assessment of program status, progress or problems.  The Contractor shall provide, during the entire contract performance, ongoing access to pertinent records and data, which underlie and support the cost and schedule data reported.

CDRL
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3.1.5 Master Integrated Program Schedule

The Contractor shall establish and maintain a Master Integrated Program Schedule (MIPS) based on a logical and efficient sequence of events designed to accomplish the tasks described in this contract.  The MIPS shall present a networked schedule with critical paths identified for the design, development, integration, installation, test and production of the LGF.  The MIPS shall correlate to the program CWBS and shall incorporate all subcontractor activities.  Actual and potential changes or delays to the integrated program schedule shall be discussed at Program Management Reviews [3.1.9.3].

CDRL
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Master Integrated Program Schedule
3.1.6 Quality Assurance
The Contractor shall establish and maintain a documented quality system compliant with the requirements of ANSI/ASQC Q9001-1994, Model for Quality Assurance in Design, Development, Production, Installation, and Servicing.  The Contractor shall submit a Quality System Plan (QSP) describing the Contractor's quality system and its applicability to the contract to assure the delivery of products and services in conformance with all contractual requirements.  Third party certification of International Standards Organization (ISO) standards is not required nor does such certification relieve the Contractor of the requirement of submitting a QSP.

CDRL
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Quality System Plan (QSP)
3.1.7 Configuration Management

The Contractor shall establish, implement and maintain a Configuration Management (CM) Program as specified herein, using MIL-HDBK-61 as guidance.  This program shall be used for the control of all configuration documentation, physical media, and physical parts representing or comprising the LGF.  The Contractor shall specify a single authority to serve as a focal point for all CM related issues.  The Contractor shall develop and submit a Configuration Management Plan (CMP) in accordance with the guidance contained in MIL-HDBK-61, Table A-3, which describes the Contractor’s CM Program including responsibilities, methodology and procedures for baseline identification, configuration control, audit and status accounting of software and hardware, documentation, support equipment, firmware and data bases.  Configuration items shall be recommended using the guidelines provided in MIL-HDBK-61, section 5.3.

CDRL
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Configuration Management Plan
3.1.7.1 Part/Item Identification Numbers
The Contractor shall assign a discrete part/item identification number for each CI, and to each software release medium (e.g., magnetic tape, disk).  The software medium shall be inclusive of all software segments to facilitate identification of software releases after the product baseline is established.

3.1.7.2 FAA Type Designations
The Contractor shall provide data to support the Government’s assignment of unique FAA equipment type designations.  The data to be supplied shall be based upon an engineering and logistical review of structural or hardware items that could be advantageously identified by means of an FAA type number.  This data shall be provided at the Preliminary Design Review [3.3.3.3].  FAA designations normally consist of two alpha characters in combination with five numeric characters (e.g., FA-85000).  The Contractor shall affix to the unit on the nameplate in a location where it is readable, if practical, when the unit is in service In Accordance With (IAW) FAA-G-2100 paragraph 3.3.3 and subparagraphs.  Placement of the FAA type designation nameplate shall not invalidate any warranty or affect equipment operation or support.
3.1.7.3 Configuration Baselines
The Contractor shall maintain configuration baselines and the required documentation to support these baselines in accordance with the guidance contained in MIL-HDBK-61, section 5.5, and the baseline requirements of the Preliminary Design Review (PDR) and the Critical Design Review (CDR) [3.3.3.3 and 3.3.3.4].

3.1.7.3.1 Engineering Change Proposal
The Contractor shall submit Engineering Change Proposals (ECPs), in accordance with the guidance in MIL-HDBK-61, section 6.2, prior to implementation and incorporation of a change to baselined requirements or design.  The Contractor shall submit, attached to each ECP, a change description for each document that would be changed if that ECP were approved.  Each change description shall include the exact proposed changes by citing the words/information to be changed from the baselined documentation contents.

The Contractor shall submit, attached to each ECP as necessary, a Notice of Revision (NOR) to drawings that are not controlled by the Contractor.  The NOR shall be developed in accordance with the guidance contained in MIL-HDBK-61, section 6.4.

CDRL
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Engineering Change Proposal/Notice of Revision

3.1.7.3.2 Request for Deviation

The Contractor shall submit a request for deviation prior to departing from the approved baseline for a specific number of units or a specified period of time in accordance with the guidance contained in MIL-HDBK-61, section 6.3.  Deviations shall be for less than the production quantity of the item, and shall not involve changes to any LGF baseline documentation.

CDRL
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3.1.7.4 Configuration Status Accounting

The Contractor shall record and report the following information for configuration status accounting:

1. Current approved configuration documentation associated with each configuration item;

2. Status of proposed engineering changes and deviations from initiation to approval and status of their implementation;

3. Results of configuration audits including disposition of actions;

4. Traceability of changes;

5. Status of the implementation of changes at all locations; and

6. Identifiers of electronic documentation and software that have been delivered.

Status shall be presented at PMRs [3.1.9.3] as updates occur.

3.1.7.5 Configuration Audits

The Contractor shall prepare for and support configuration audits to be performed by the Government using MIL-HDBK-61, section 8 as guidance.  The Contractor shall be responsible for ensuring that subcontractors, vendors, and suppliers participate in Government configuration audits.  The Contractor shall provide facilities, access to documentation and equipment, security protocols and shall ensure readiness for conduct of the audits.

The Contractor shall support a Functional Configuration Audit (FCA) of the LGF system which will be performed to verify the attainment of LGF requirements.  Each requirement, irrespective of the test guidance provided from any requirements or verification test matrix, may be audited.

FCA will not start until the Contractor has:

1. Successfully completed DT which includes closure of all Problem Technical Reports,

2. Incorporated all approved ECPs and successfully completed required retest, and

3. Submitted all DT test reports subject to Government approval.

FCA will not be considered complete until the Contractor has:

1. Demonstrated that all requirements have been validated successfully.

The Contractor shall support a Physical Configuration Audit (PCA) which will be performed to verify that the documented product matches its physical configuration.  The Contractor shall provide support for subcontractor, vendor, and supplier PCAs for CIs developed for the LGF procurement or modified for use by other than the LGF prime Contractor.

PCA will not start until the Contractor has:

1. Successfully completed requirements, design and product baseline documentation including incorporation of all design changes and ECPs, and

2. FCA has been successfully completed.

PCA will not be considered complete until:

1. The Government has verified that the documented product conforms with specified requirements;

2. The Government has verified that the documentation conforms to the physical LGF system, and

3. The Contractor has submitted the as-built documentation for Government approval to establish the LGF Product Baseline.

3.1.7.6 Final Design Audit

A Final Design Audit (FDA) shall be supported by the Contractor to ensure satisfactory technical performance of the LGF and to demonstrate readiness to proceed to production.  The FDA shall be performed after completion of the Government’s Operational Test (OT) including incorporation of all ECPs, Problem Technical Reports, and updates to all Product Baseline documentation as necessary.  At the FDA, the Contractor shall review the system configuration, and demonstrate validation of the final system design relative to the LGF Specification requirements.

3.1.7.7 Product Baseline Transfer

The Contractor shall transfer LAAS hardware and software baselines to the Government repositories after FDA.  The product baseline shall include at a minimum, all items listed in the Software Product Specification and Software Version Description, the Technical Instruction Book, COTS documentation, Hardware Drawings, the Supplemental Technical Data Package, and system analysis documentation (e.g. integrity, accuracy, availability, and continuity data).  The Contractor shall transfer all LAAS ground equipment and test environment rights (controlled or owned by the Contractor) to the Government as required.  The LGF product baseline transfers to Government repositories even if the Contractor is retained to provide second level engineering support [3.5.2.2].

3.1.8 Data Management

The Contractor shall establish a Data Management (DM) process to maintain all contractually required documentation and supporting documentation and correspondence.  Details of the DM process shall be documented in the CMP.  The Contractor shall identify a single focal point for integrating and maintaining the DM process.  The DM Program shall include a process for status accounting and reporting of changes and additions and deletions of data item deliverable contents.  Status shall be reported at PMRs and documented in the PSR.

Revised documents shall be submitted with revision marks showing the changes made since the previous submission.  Revision marks shall be removed in the final delivery of documents unless otherwise stated.

The FAA intends to utilize a single point of entry for all data and correspondence.  All data and correspondence shall be delivered electronically in standard Personal Computer (PC) format utilizing Microsoft Office 2000( unless otherwise stated in the CDRL.  CDRLs may be delivered in a later version of Office( only with Government approval.

The contractor shall provide updates to any plan or report that changes as a result of design reviews, program changes, or other actions affecting that particular area of the program.
3.1.9 Program Reviews and Meetings

The Contractor shall conduct reviews and meetings IAW the Government approved PMP and this SOW. The Contractor shall provide the facilities, materials, office equipment, clerical personnel, mockups, technical data, and subcontractor participation as applicable, unless otherwise stated.  The Contractor shall provide an agenda for each meeting.  The Contractor shall also provide the minutes, a summary of action items and all presentation materials.
CDRL
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3.1.9.1 Post Award Conference

The Contractor shall plan for, host, support, and participate in a Post Award Conference to be held at the Contractor's facility 2 weeks after contract award. At this conference, the Contractor shall address plans, cost, schedule, technical and risk areas for the LGF work efforts.
3.1.9.2 Technical Interchange Meetings

The Contractor shall plan and participate in monthly Technical Interchange Meetings (TIMs), alternating between the Contractor’s facility and locations selected by the Government, to discuss the status of specific technical activities including studies, test plans, test results, design issues, cost, schedule, technical performance, implementation, and technical guidance to ensure continued Government visibility into the technical progress of the contract.
3.1.9.3 Program Management Reviews

The Contractor shall conduct quarterly Program Management Reviews (PMRs) at the Contractor's facility.  During the PMRs, the Contractor shall present plans for accomplishing project milestones and activities, an overview of system engineering, hardware and software development, test, logistics and installation issues and analyses, and status as reported in the PSR.

3.1.10 Engineering Support
At the request of the Government, the Contractor shall provide Engineering Support Services (ESS) at Government sites, the Contractor's facility, or elsewhere.  The Contractor shall provide qualified management, engineering and technical personnel for these services as necessary including, but not limited to, support for:

· Design, develop and test hardware and software;

· Telecommunications network applications, planning, design, engineering, hardware, installation, and operation;

· Integration of the MMAC LGF with the MMAC test fixture;

· Test support during Government testing including:

· System, interface, hardware and software engineering support,

· Problem investigating, tracking and reporting,

· Hardware maintenance services at the WJHTC, and

· Familiarization briefings to include design knowledge, theory of operations and system design;
· Planning, implementation, and/or update of the LGF equipment;

· Non-envisioned or catastrophic repair of LGF or other equipment;

· Support of Government LGF flight inspection;

· Field Modifications, maintenance or retrofit activities;

· Maintenance of the PSF;

· Engineering investigations, analyses and technical studies including LGF problem investigation;

· Review of LGF operational modes and procedures;

· Assist the FAA in developing the security Disaster Recovery Plan;

· Assist the FAA during site commissioning activities, and

· Assist the FAA during Technical Instruction Book verification.

3.2 System Engineering

The Contractor shall execute a systems engineering program to manage, measure and control system development and performance; to plan and execute technical program tasks; to identify and mitigate technical risks; and to manage and integrate all engineering disciplines and related activities necessary to achieve program requirements.  The Contractor shall specify a single focal point to manage and implement a planned, fully integrated engineering effort.  The Contractor shall develop a System Engineering Management Plan (SEMP) to describe the organization, practices and procedures and tools for performing integrated System Engineering activities.
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3.2.1 System Safety Assurance

The Contractor shall design, implement, and maintain a System Safety Assurance Program (SSAP) to address the process of ensuring accurate and reliable signals in space.  The Contractor shall prepare a System Safety Assurance Program Plan (SSAPP) to define the safety assurance processes and products to be developed and implemented using the guidelines contained in SAE ARP-4754 and SAE-ARP-4761.  The plan shall address and integrate all safety significant subcontractor SSAPs.  The primary objective of the LGF SSAP is the identification and control of operational safety risks introduced into the NAS by the LGF.  Control shall be either elimination of the hazard or reduction of the safety risk to acceptable levels as defined in the SSAPP.  The Contractor shall task a single individual, the System Safety Manager (SSM), with the ultimate responsibility for the LGF SSAP.  This individual shall be delegated with responsibility for meeting the SSAPP and technical requirements and determining which subcontractors are safety significant.  This responsibility shall cover system and software design and analysis, equipment acquisition, and subcontractor SSAP activities.
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3.2.1.1 System Safety Assurance Working Group

The Contractor shall establish a System Safety Assurance Working Group (SSAWG) composed of, as a minimum, safety representatives from the Contractor and appropriate subcontractors as well as the FAA.  The SSAWG shall address key design and development safety issues identified during design, development and test and deployment.  The SSAWG shall meet quarterly or as directed to resolve problems associated with LGF system safety assurance and shall be co-chaired by the SSM and an FAA representative.

3.2.1.2 Functional Hazard Assessment

The Contractor shall perform a Functional Hazard Assessment (FHA) in accordance with the FHA guidelines contained in SAE ARP 4754, Section 6.1 and SAE ARP-4761, Section 3.2 and Appendix A.  The Contractor shall perform an extensive safety assessment of the entire LGF to determine failure conditions and the associated classifications considering both loss of function and malfunctions.  The assessment shall include human error, subsystem interfaces, system limitations, and equipment failure, emphasizing flight-related safety risks.  The assessment shall address potential hazards associated with interfacing systems (e.g., GPS satellite vehicles, NAS Infrastructure Management System (NIMS), ground communications, and airborne receivers).
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3.2.1.3 Preliminary System Safety Assessment

The Contractor shall perform a Preliminary System Safety Assessment (PSSA) in accordance with the PSSA guidelines contained in SAE ARP-4754, Section 6.2 and SAE ARP-4761, Section 3.3 and Appendix B.
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3.2.1.4 System Safety Assessment

The Contractor shall perform a System Safety Assessment (SSA) in accordance with the SSA guidelines contained in SAE ARP-4754 Section 6.3 and SAE ARP-4761, Section 3.4, 4 and applicable appendices.  The SSA shall include a final Fault Tree Analysis, a Failure Modes and Effects Analysis, a Failure Modes and Effects Summary and a Common Cause Analysis consisting of Particular Risk Analysis and a Common Mode Analysis.
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3.2.1.5 Hazard Tracking and Risk Resolution

The Contractor shall provide a Hazard Tracking Log containing the following information:

1. Description of each hazard to include associated hazard risk index and related requirement(s),

2. Status of each hazard and control,

3. Traceability of the resolution of each hazard log item from the time the hazard was identified to the time the risk associated with the hazard was reduced to a level acceptable to the FAA,

4. Identification of residual risk,

5. Action person(s) and organizational element,

6. The recommended controls to reduce the hazard to a level of risk acceptable to the FAA, and

7. Validation and verification information and status.

The FAA shall be the final approval authority for the closing of hazards and will exercise this authority upon review of the Hazard Tracking Log provided in the System Safety Assurance Progress Summary Report (SSAPSR).  The SSAPSR shall provide a summary of newly recognized significant hazards and significant changes in the degree of control of the risk of known hazards based on the current Hazard Tracking Log.
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3.2.2 Personnel Safety

The LGF, including all COTS equipment, shall comply with applicable regulations and guidelines related to employee safety and health as per FAA Order 3900.19, FAA Specification FAA-G-2100, and OSHA Standards contained in 29 CFR 1910 and 29 CFR 1926.  The Contractor shall implement a Personnel Safety Program in accordance with MIL-STD-882, Section 4 to analyze and mitigate personnel hazards associated with operator, maintainer, installation, and transportability of the LGF.  Plans for performing the Personnel Safety Program shall be documented in the System Engineering Management Plan.  Results of human factors and other engineering analyses as well as other Contractor organizations (including quality assurance, test, integrated logistics support, installation and checkout) shall be used to the maximum extent possible to ensure all personnel safety requirements are met.  Results of the Personnel Safety Program shall be documented in a Personnel Safety Hazard Analysis Report.

Personnel Hazards shall be tracked using the Hazard Tracking Log process defined in section 3.2.1.5, and shall be reported in the Personnel Safety Progress Summary Report (PSPSR).  The FAA shall be the final approval authority for the closing of hazards and will exercise this authority upon review of the Hazard Tracking Log provided in the PSPSR.  The PSPSR shall provide a summary of newly recognized significant hazards and significant changes in the degree of control of the risk of known hazards based on the current Hazard Tracking Log.  New hazards shall be presented at PMRs [3.1.9.3].
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3.2.3 Human Engineering

The Contractor shall implement a Human Engineering (HE) Program, in accordance with the guidelines contained in Section 4 of MIL-HDBK-46855.  The program shall consist of planning, analysis, design support, and test and evaluation efforts to ensure that the LGF system design is consistent with the capabilities and limitations of Air Traffic Control (ATC) personnel and LGF maintainers in their operational environments.
3.2.3.1 HE Program Planning
The Contractor shall prepare an HE Program Plan (HEPP) in accordance with the guidelines contained in Section 4.1.2 of MIL-HDBK-46855, describing the activities, tasks, schedule, organization, levels of effort, design concepts, and test and evaluation (T&E).
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3.2.3.2 HE Studies and Analyses

The Contractor shall evaluate the established functionalities of the LGF for operational/maintenance completeness.  Information flow and processing requirements for Operators and Maintainers shall be analyzed and workload levels shall be established and analyzed. 

Based on system functions and current function allocations, a complete listing of Operator and Maintainer tasks associated with the LGF shall be developed.  Identified task shall be analyzed to determine which are system critical tasks.  A critical task is defined as a task: (1) which requires human performance which, if not accomplished in accordance with system requirements, is likely to have adverse effects on system reliability, efficiency, effectiveness or safety; or (2) where equipment design characteristics demand human performance which approaches the limits of Operator or Maintainer capabilities.  Tasks identified as system critical tasks shall be further analyzed in a Critical Task Analysis (CTA) in accordance with the guidelines contained in Section 4.2.1.3.2 of MIL-HDBK-46855A.
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3.2.3.3 HE Design Support

The results of HE studies, analyses, and test and evaluation shall be applied to the design of system equipment, software, human-computer interfaces (HCI), and procedures.  Mockup, rapid prototyping, and simulation design evaluation shall be employed as appropriate to assess the impact of design details on human performance and user acceptance.  Alternate design evaluations to determine effectiveness, usability, and user acceptance shall be conducted as appropriate.   

In addition, specific guidance from DOT/FAA/CT-96/01 shall be applied to appropriate elements of the system as follows:

	HFDG Section
	Section Title
	Applicable To

	4
	General Design
	All Elements

	6
	Design for Maintenance
	All Elements

	7
	Human-Equipment Interfaces
	All Elements

	8
	Human-Computer Interfaces
	ATCU and MDT HCI

	12
	Personnel Safety
	Personnel Safety


The sum of these design considerations and details shall be documented in Design Approach documents.
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3.2.3.4 HE Test and Evaluation

The Contractor shall establish and conduct an HE T&E Program to:

1. Demonstrate conformance of LGF design to the HE design criteria specified above;

2. Confirm compliance with system performance requirements for the ATCU and MDT where personnel performance is a system performance determinant; 

3. Secure quantitative measures of system performance that are a function of human interaction with equipment; and 

4. Determine whether undesirable design or procedural features have been introduced.

To the maximum extent possible, HE tests shall be integrated into other system tests.  However, dedicated HE tests shall be performed when validation of critical task accomplishment is necessary.
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3.2.3.5 HE Issue Tracking

Throughout HE analysis, design support, and T&E activities, aspects of LGF system design (including equipment, software Computer Human Interface, and procedures) that may adversely impact human performance (and subsequent system performance) shall be identified as HE Issues.  Identified HE Issues shall be documented and maintained in a tracking system.  HE Issue documentation shall include, as a minimum:

1. A descriptive title;

2. A complete description of the issue;

3. Potential impacts of the issue if unresolved;

4. Planned resolution strategy(ies);

5. Implemented resolution solution; and

6. Effects of resolution solution.

The format of the tracking system shall be Contractor selected.  Access to information maintained in the tracking system shall be available to the Government upon request.

3.2.3.6 HE Users Working Group

The Contractor shall establish an HE Users Working Group consisting of Government Operator and Maintainer users and Contractor personnel. This group shall participate, as a minimum, in the following activities:

1. Functional completeness verification;

2. Task identification and analysis (including CTA);

3. Information flow and processing analysis;

4. Workload analysis;

5. Prototype and simulation evaluation;

6. Alternative design evaluations;

7. Usability evaluations;

8. HE issue review; and

9. Formal system T&E.

The HE Working Group shall monitor the HE Issue Tracking System to ensure that all issues are identified and accurately analyzed, and that resolution strategies and implemented solutions will be effective and acceptable from the users’ and maintainers’ perspective.  The HE User’s Group shall meet nominally quarterly at TIMs [3.1.9.2].

3.2.3.7 HE Reviews

HE shall be an agenda topic for the Preliminary Design Review (PDR) [3.3.3.3] and Critical Design Review (CDR) [3.3.3.4].  HE shall participate in other technical and program reviews where human performance is a determinant of system operational and maintenance effectiveness.  The HE content of these reviews shall address the following as a minimum:

1. Principal Human Performance Requirements.  System operation and maintenance requirements, which depend on human performance, shall be summarized. Tasks critical to system effectiveness shall be identified. Critical tasks shall be reviewed in terms of the impact of various operational and environmental conditions on their performance.

2. Human Engineering Design.  The compliance of items having a human interface with human performance and DOT/FAA/CT-96/01 requirements shall be presented.

3. HE Issues.  The current content of the HE Issues Tracking System shall be summarized.

4. Manpower, Personnel, and Training (MPT) Implications.  MPT implications for design, and design implications for MPT, shall be described.

3.2.4 Reliability
The Contractor shall establish a Reliability Program in accordance with MIL-STD-785B paragraph 4.1, 4.2, and 4.4 and Tasks 101, 102, 104, 105 201, 202 and 203.  The Contractor's overall methodology for conducting a reliability program shall be documented in a Reliability Program Plan in accordance with MIL-STD-785 Task 101.
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3.2.4.1 Reliability Predictions
The Contractor shall perform reliability predictions in accordance with MIL-STD-785 Task 203 and guidance contained in MIL-HDBK-217, and submit them in the Reliability Predictions Report.  The contractor shall perform reliability modeling and allocations in accordance with MIL-STD-785, Task 201 (Reliability Modeling) and Task 202 (Reliability Allocations) in support of the reliability predictions.  Changes in predicted numbers resulting from development and test activities shall be calculated and shall be presented at PMRs [3.1.9.3] and TIMs [3.1.9.2], and shall be included in the Reliability/ Maintainability Status Report.
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3.2.4.2 Failure Reporting and Corrective Action System

The Contractor shall establish and implement a Failure Reporting and Corrective Action System (FRACAS) in accordance with MIL-STD-785 Task 104.  The FRACAS shall provide a closed loop failure and fault reporting and analysis and corrective action process, and shall be applied at the Lowest Replaceable Unit (LRU) level for COTS and the component level for newly developed hardware.  The FRACAS shall provide visibility into, and traceability of all reported failures and built-in test (BIT) anomalies, from discovery to closeout.  Status of FRACAS activities shall be provided in the Reliability/ Maintainability Status Report.

3.2.4.3 Reliability Demonstration

The Contractor shall plan for and conduct a reliability demonstration. 

The Contractor shall maintain and monitor the LGF systems during the reliability demonstration test.  The Contractor shall seal each subsystem to prevent any unauthorized access to the LGF systems under test.

Reliability Demonstration will not start until the Contractor has:

1. Successfully completed Design Qualification Tests (DQT),

2. Established and controlled the HW/SW baseline,

3. Successfully completed the Reliability Test Readiness Review, and

4. Submitted the Reliability Demonstration Plan and Procedures for Government approval.

Reliability Demonstration will not be considered complete until the Contractor has:

1. Successfully executed the test procedures, witnessed by the Government as applicable,

2. Generated Problem Technical Reports (PTRs) for each failure,

3. Resolved all PTRs to the extent that the PTRs have been fixed and tested or deferred to a later release with Government approval,
4. Submitted the Reliability Test Report for Government approval.
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3.2.4.4 Failure Review Board

The Contractor shall establish a Failure Review Board (FRB) in accordance with MIL-STD-785 task 105 to:

· Classify failures,

· Review failure analysis and corrective action plans, and

· Assess system reliability.

The FRB shall concentrate on resolving LGF failures and recommending changes as appropriate to preclude recurrence.  The FRB shall meet routinely, at a minimum of monthly, beginning 30 days after contract award.

3.2.5 Maintainability

The Contractor shall establish a Maintainability Program to ensure that the maintainability requirements of the LGF Specification and this SOW are met.  The Contractor's overall methodology for conducting a Maintainability Program shall be documented in a Maintainability Program Plan in accordance with the guidance contained in MIL-HDBK-470, paragraph 4.0.
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3.2.5.1 Maintainability Prediction

The Contractor shall develop maintainability predictions in accordance with the guidance contained in MIL-HDBK-470, Appendix D, Method B and submit them in the Maintainability Prediction Report.  For maintainability predictions, the Contractor shall use the standard configuration LGF as specified in FAA-E-2937.  Changes in predicted numbers resulting from development and test activities shall be calculated and shall be presented at PMRs [3.1.9.3] and TIMs [3.1.9.2], and shall be included in the Reliability/ Maintainability Status Report.
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3.2.5.2 Maintainability Demonstration

The Contractor shall plan for and perform a maintainability demonstration in accordance with the guidance contained in MIL-HDBK-470, Appendix B, Test Method 8 to demonstrate the adequacy of the Air Traffic System Specialist (ATSS) training materials and the LGF fault isolation and mean time to repair requirements.

The FAA intends to use trained Government Airway Transportation System Specialist (ATSS) certified technicians to perform the maintenance procedures to be demonstrated during the conduct of the Maintainability Demonstration.  The Contractor shall conduct an ATSS training class [3.5.14.4.2] for the FAA ATSS personnel prior to the Maintainability Demonstration.

The contractor shall propose, in the Maintainability Demonstration Plan, 30 candidate faults for insertion into pre-faulted modules.  The candidate faults shall include at least two types of faults for each configuration item.  The Contractor shall develop pre-faulted modules for the 15 faults selected by the Government from the list of 30 for use in the Maintainability Demonstration.

The Maintainability Demonstration will not start until the Contractor has:

1. Successfully completed Design Qualification Tests (DQT),

2. Conducted ATSS training of FAA test personnel,

3. Developed pre-faulted modules based on Government selection of faults,

4. Established and controlled the HW/SW baseline,

5. Successfully completed the Maintainability Test Readiness Review, and

6. Submitted the Maintainability Plan and Procedures for Government approval.

The Maintainability Demonstration will not be considered complete until the Contractor has:

1. Successfully executed all test scripts, witnessed by the Government,

2. Generated Problem Technical Reports (PTRs) for each failure,

3. Resolved all PTRs to the extent that the PTRs have been fixed and tested or deferred to a later release with Government approval, and
4. Submitted the Maintainability Test Report for Government approval.
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3.2.6 Security
The Contractor shall implement and maintain a Security Program to ensure appropriate security safeguards are used under the LGF contract. The security program shall address physical, personnel, and information security.  The Contractor shall develop a Security Program Plan (SPP) which includes the schedule, organization, and methodology required to meet the LGF security requirements. The SPP shall also describe the relationship between the Security Program and the overall systems engineering process and system design activities. The Contractor shall ensure that security is an integral part of the overall LGF architecture and program.
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3.2.6.1 Security Risk Assessment
The Contractor shall perform a Security Risk Assessment to identify the security risks associated with vulnerabilities and potential threats to the system assets.  As part of the Risk Assessment the Contractor shall conduct a vulnerability assessment of their design.  The security risk assessment approach shall be documented in the SPP.  At a minimum the following must be considered: physical and communications architecture, physical layout and supporting structures, policy, procedures, personnel, management, administration, hardware and software design.  It shall identify possible threats based on the vulnerabilities that could potentially cause harm to the LAAS service in its intended operational environment.  The Contractor shall rank the risks as high, medium, or low.  The Contractor shall propose mitigation plans or countermeasures to be implemented for all security risks for approval by the Government.  The sensitivity of the information in the Security Risk Assessment Report shall require the Contractor to control the report access via ‘sensitive’ limited distribution and configuration and data management.
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3.2.6.2 Systems Security Implementation
The Contractor shall create a Systems Security Implementation Plan (SSIP) to describe how the mitigation plans identified during the security risk assessment will be implemented.  
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3.2.6.3 Security Test
The Contractor shall conduct a Security Test that encompasses all test scenarios needed to verify identified security requirements.  The LGF security testing shall be conducted separately from other required testing.
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3.3 Hardware/Software Design and Development
The Contractor shall develop a System/Segment Specification (SSS) for the LGF.  The SSS shall be developed from FAA-E-2937 and its supporting documentation (e.g., performance, interoperability, and interface requirements) in accordance with FAA-STD-026 for system requirements analysis.  The LGF shall meet the requirements of FAA-E-2937 except for paragraph 3.1.5.1.4, Generation of Constellation Alerts, subparagraph b.4 only.

The Contractor shall provide a System/Subsystem Design Description (SSDD) for the LGF.  The SSDD shall further define the decomposition of the LGF SSS requirements into HWCIs, manual operations, and CSCIs, as appropriate.  The SSDD shall be developed in accordance with FAA-STD-026 for system architectural design, and shall describe the system architectural design, the system design concept of execution, the system interface design, and decisions about the selection and design of system components.  The SSDD shall contain an explicit trace of each system requirement to the CI to which it is allocated.

The Contractor shall utilize a traceability method that allows requirements to be uniquely identified, traced to lower level requirements, and tagged and sorted as to their functional area (including safety, security, human factors).

The Contractor shall submit a Spectrum Characteristics document containing requests for transmitter, receiver and antenna spectrum support in accordance with the NTIA Manual of Regulations and Procedures (47 CFR part 300), Chapter 10.
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3.3.1 Hardware Design and Development

The Contractor shall provide a detailed design of the LGF hardware and provide requirements traceability to the LGF SSS.  The Contractor shall implement a structured methodology for hardware and Complex Electronic Device (CED) design and development.  The hardware design and development standards shall be documented in the SEMP.

The Contractor shall develop Item Development Specifications (IDSs) using MIL-STD-961, Appendix A as guidance for each of the Contractor developed Hardware Configuration Items (HWCIs) including derived requirements and requirements for COTS/NDI.  The IDS shall be used to define both the allocated baseline and the product baseline in accordance with the guidance in MIL-STD-961, Appendix A and MIL-HDBK-61, Table 5-5.

The Contractor shall make maximum use of readily available COTS hardware systems that satisfy the functional and performance requirements of the LGF specification.  COTS hardware shall remain consistent across all sites (same manufacturer, type, and hardware).
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3.3.1.1 Interfaces

The Contractor shall define LGF interface requirements as a part of the systems engineering process.  The Contractor shall design and develop the physical and functional interfaces in accordance with FAA-STD-025.  The Contractor shall prepare and submit to the Government separate Interface Control Documents (ICDs) for interfaces between the LGF Equipment Rack processors and the following:

1. NAS Infrastructure Management System (NIMS),

2. Maintenance Data Terminal (MDT),

3. Air Traffic Control Unit (ATCU),

4. Local Status Panel (LSP),

5. Reference Receiver (RR),
6. VHF Data Broadcast (VDB)/ Additional VDB Subsystem (AVS), and
7. Power.
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3.3.1.2 Hardware Drawings

The Contractor shall develop technical drawings, data, and associated lists for developed hardware items IAW MIL-PRF-28000, Initial Graphic Exchange Specification (IGES) Class 2 & 6, and IAW MIL-T-31000.  For pre-faulted modules [3.2.5.2], drawings shall be provided to allow identification of the inserted faults.  The Contractor shall develop an engineering drawing tree to identify all items to be delivered as part of the drawing package.  The Contractor shall provide a master pattern and plan view of the parts layout.
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3.3.2 Software Design and Development

The LGF software and firmware shall consist of all newly developed software and firmware, and commercial off the shelf/non-developmental software (COTS/NDS) executed within the LGF or in support of the LGF.  All newly developed LGF software shall be developed in accordance with the Contractor’s approved plans and standards.  The Contractor’s plans and standards shall be consistent with the guidelines and objectives of FAA-STD-026 and RTCA/DO-178B for LGF software, both newly developed and COTS/NDS.  The system safety assessment process shall determine the software level(s) appropriate to the software components of the LGF including existing COTS/NDS software and firmware.  The Contractor shall secure all rights required for the Contractor and the FAA to verify compliance with RTCA/DO-178B objectives for the assigned software level for all LGF software including COTS/NDS.
For documentation required in the following sections, the Contractor may propose an alternative format in the Software Development Plan for FAA consideration and approval.

3.3.2.1 Software Development

The Contractor shall develop and implement a Software Development Plan (SDP) in accordance with FAA-STD-026 and that meets the guidelines of RTCA/DO-178.  This plan shall govern software development, software safety engineering, and human factors engineering activities necessary to support development of all LGF software.  The SDP shall define the objectives and activities associated with the COTS/NDS planning process.
CDRL
SW01
Software Development Plan
3.3.2.2 Plan for Software Aspects of Certification

The Contractor shall prepare and implement the Plan for Software Aspects of Certification (PSAC) in accordance with RTCA/DO-178, paragraphs 4.1 and 4.3 to address safety critical software life cycle certification activities and considerations.
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3.3.2.3 Software Verification

The Contractor shall prepare and implement a Software Verification Plan (SVP) in accordance with RTCA/DO-178 to satisfy the software verification process objectives for safety critical software.  The SVP shall include the objectives and activities required for COTS/NDS verification.  Software Qualification Testing of software and system requirements shall be performed as defined in Section 3.3.2.9. 

The Contractor shall prepare and implement Software Verification Cases and Procedures (SVC&P) in accordance with RTCA/DO-178B paragraph for safety critical software.
The Contractor shall make available for Government review, all LGF software verification results.  The Contractor shall provide Software Verification Results Reports (SVRRs) to the Government summarizing the results.  The software verification results report shall summarize test discrepancies and shall reference all corresponding problem reports.
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3.3.2.4 Software Configuration Management

The Contractor shall prepare and implement a Software Configuration Management Plan (SCMP) in accordance with FAA-STD-026and RTCA/DO-178B to establish methods and procedures for software configuration management (SCM).  The SCMP shall establish coordination activities with CM process of COTS supplier(s) as applicable.
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3.3.2.5 Software Quality Assurance

The Contractor shall prepare and implement a Software Quality Assurance Plan (SQAP) in accordance with FAA-STD-026 and RTCA/DO-178B to establish methods and procedures for software quality assurance (SQA).  The SQAP shall establish coordination activities among SQA processes of COTS supplier(s) as applicable.
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3.3.2.6 Software Standards

The Contractor shall prepare and implement standards for software requirements, design, and coding to define the methods, rules and tools used to develop software requirements, architecture, and code.  The software standards (SS) shall comply with FAA-STD-026 and RTCA/DO-178B.  The SS may be combined with the SDP.
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3.3.2.7 Software Requirements

The Contractor shall develop a Software Requirements Specification (SRS) for each CSCI in accordance with FAA-STD-026, RTCA/DO-178B, to define the high-level software and interface requirements, including derived requirements and requirements for COTS/NDS, and to provide traceability to system requirements.  The SRS shall include interface requirements between hardware, software and external components for that CSCI unless a separate interface requirements specification is proposed and approved in the SDP.
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3.3.2.8 Software Design

The Contractor shall develop a Software Design Description (SDD) for each CSCI in accordance with FAA-STD-026 and RTCA/DO-178Bto define the low-level software and interface design requirements, including derived requirements and requirements for COTS/NDS, and to provide traceability to high level software requirements.  The SDD shall include interface design requirements between software units and between software units and external entities unless a separate interface design document is proposed and approved in the SDP.
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3.3.2.9 Software Test

Software test shall consist of software unit and component level testing, software integration, validation, and software qualification test.  The Contractor shall perform software testing in accordance with FAA-STD-026 using the approved SDP, SVP and Software Test Plan (STP).  The STP shall be developed in accordance with FAA-STD-026 and shall also address the test objectives of the approved Software Verification Plan.  The STP shall provide traceability of test cases to software requirements and system requirements.

The Contractor shall develop Software Test Procedures (STPr) in accordance with the approved STP, FAA-STD-026, RTCA/DO-178B and the SVP to define and record test preparations, detailed test cases, and test procedures to be used for CSCI testing of software and system requirements.  The Contractor shall prepare the test data needed to carry out the test cases and shall perform a Test Readiness Review in accordance with paragraph 3.4.5.3.

The Contractor shall prepare a Software Test Report(s) (STR) in accordance with FAA-STD-026 and RTCA/DO-178B to record the results of Software Qualification Test.

Software Qualification Test will not start until the Contractor has:

1. Successfully completed software coding and testing in accordance with the SDP, SS, SVP and SQAP,

2. Established and controlled the HW/SW baseline,

3. Submitted the STP and STPr for Government approval, and

4. Successfully completed the Software Qualification Test TRR.

Software Qualification Test will not be considered complete until the Contractor has:

1. Successfully executed the STPr(s), witnessed by the Government,

2. Generated Problem Technical Reports (PTRs) for each failure,

3. Resolved all PTRs to the extent that the PTRs have been fixed and tested or deferred to a later release with Government approval, and

4. Submitted the Software Test Report for Government approval.
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3.3.2.10 Software Product Specification

The Contractor shall prepare and submit a Software Product Specification (SPS) for each CSCI in accordance with FAA-STD-026.  The SPS shall address all COTS/NDI products used in the CSCI.  The SPS shall include text of code written in source language(s). The SPS shall address the objectives of the Software Life Cycle Environment Configuration Index in accordance with RTCA/DO-178B.
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3.3.2.11 Software Version Description

The Contractor shall prepare and submit a Software Version Description (SVD) for each CSCI in accordance with FAA-STD-026 to describe the version and configuration of software to be delivered.
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3.3.2.12 Software Accomplishment Summary

The Contractor shall provide a Software Accomplishment Summary (SAS) for the LGF in accordance with RTCA/DO-178B to show compliance with the PSAC.
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3.3.2.13 Firmware Support Manual

If applicable, the Contractor shall prepare and submit a Firmware Support Manual (FSM).
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3.3.2.14 Software User's Manual

The Contractor shall prepare and submit a Software User's Manual (SUM).

CDRL
SW18 
 Software User’s Manual
3.3.3 Technical Reviews

The Contractor shall conduct the following technical reviews:

· System Requirements Review (SRR)

· System Design Review (SDR)

· Preliminary Design Review (PDR) and

· Critical Design Review (CDR)

Technical presentations shall be based upon the Contractor’s system/subsystem engineering efforts and related documentation. At each review, the Contractor shall be prepared to provide back-up data on assumptions made and methodologies used in arriving at specific recommendations and conclusions for the technical decisions and the design approach.  The Contractor shall make available for reference and inspection at the reviews: applicable engineering data; specifications; drawings; schematics; design and test documentation; software development files; schedules; minutes of meetings; and working papers and results of studies and analyses as well as key personnel to respond to Government questions.  The Contractor shall notify the Contracting Officer of readiness for a review at least 20 calendar days in advance of the planned start of each review.  The Contractor shall prepare and submit to the Government an agenda, presentation materials, and minutes for all technical reviews.  The minutes shall include action items resulting from the review with planned closure dates, responsible person(s), planned action(s) to resolve and any Government action(s) required.  The status of each open action item shall be reviewed at TIMs [3.1.9.2] and PMRs [3.1.9.3] until approved by the Government and closed.  The RTCA/DO-178B audits shall be provided independently of program reviews.  The results of these audits shall be presented at program reviews.  The Government, after reviewing the minutes, will formally notify the Contractor of the results of the subject review/audit via a contract letter stating:

(1) Approval ‑ to indicate that the review/audit was completed satisfactorily;

(2) Disapproval ‑ to indicate that the review/audit was not satisfactory, and to identify those areas that were deficient.  The Contractor shall have 15 working days to respond to the Government and provide a plan to complete the review/audit and maintain the program schedule.

3.3.3.1  System Requirements Review

The Contractor shall conduct a System Requirements Review (SRR) to demonstrate an understanding of the system requirements and to initiate the functional baseline.

During the SRR, the Contractor shall present results of functional flow analysis, system interface studies, cost effectiveness analysis, and program risk analysis.  The Contractor shall present and review the following items with the Government:

(1) Review the following documents:

a. System/Subsystem Specification;

b. System Segment Design Document in draft form; and

c. Functional Hazard Assessment Report;
(2) Functional Flows and system requirements definitions;

(3) External System Interfaces;

(4) System Safety Assurance Program;

(5) Security considerations and identification of security related requirements;

(6) Human Engineering considerations;

(7) Maintainability and Reliability modeling and predictions;

(8) Master Integrated Program Schedule;

(9) Identification of design-driving/cost-driving requirements;

(10) Program risk analysis, including assumptions, trade-offs and alternative approaches;

(11) Data Management overview;

(12) Technical performance metrics and measures;

(13) Logistic Support overview; and

(14) Manpower Requirements/Personnel analysis.

The SRR will not be considered complete until the Contractor has:

1. Demonstrated a thorough understanding of the requirements in FAA-E-2937 and the Statement of Work;

2. Initiated the functional baseline and identified traceability to the System Specification FAA-E-2937; and

3. Closed all action items.

3.3.3.2 System Design Review

The Contractor shall conduct a System Design Review (SDR) to establish the functional baseline and to initiate the allocated baseline.  The functional requirements shall be allocated to individual configuration items resulting in identification of hardware configuration items (HWCIs), software configuration items (CSCIs), and manual operations.

The Contractor shall present and review the following items with the Government:

(1) Review the following documents:

a. System/Subsystem Specification updates;

b. System Segment Design Document updates;

c. Draft software and hardware requirements (SRSs, IDSs);
d. Contractor’s Master Test Plan (CMTP), para. 3.4;

e. Software Verification Plan (SVP); and

f. Preliminary Installation and Checkout Management Plan;

(2) System design;

(3) Safety architecture;

(4) Security considerations;

(5) Human Engineering considerations;

(6) Reliability and maintainability considerations, including presentation of models;

(7) Justifications and definitions of hardware and software configuration items;

(8) Preliminary internal interfaces;

(9) Technical and performance metrics and measures;

(10) The progress, technical adequacy, and risk resolution (on a technical, cost, and schedule basis) of the selected system design approach;

(11) Siting considerations and siting criteria [3.6.3];

(12) Overview of Contractor Site Engineering Report (CSER);

(13) Identification of design-driving/cost-driving requirements; and

(14) Program risk analysis, including assumptions, trade-offs and alternative approaches.

The SDR will not be considered complete until the Contractor has:

1. Established the functional baseline according to the approved SSS,

2. Defined high-level internal interface requirements,

3. Provided traceability of the allocated requirements to the functional baseline, and

4. Closed all action items.

3.3.3.3 Preliminary Design Review

The Contractor shall conduct a Preliminary Design Review (PDR) to establish the allocated baseline, and to present the preliminary design of each configuration item to initiate the development configuration.

The Contractor shall present and review the following items with the Government:

(1) Review the following documents:

a. Software Requirements Specification(s)

b. Item Development Specification(s);

c. Interface Control Document(s);

d. Software Design Description(s);

e. Software Verification Cases and Procedures;

f. Software Test Plan;

g. Reliability Predictions Report;
h. HE Design Approach for Operators and Maintainers;

i. Security Risk Assessment Report;

j. Critical Task Analysis Report;

k. Preliminary System Safety Assessment Report;

l. Maintainability Prediction Report;

m. Task and Skills Analysis Report;

n. Personnel Safety Hazard Analysis Report; and
o. Systems Security Implementation Plan;

(2) System overview and software/hardware requirements definitions;

(3) Requirements traceability for each CSCI/HWCI;

(4) Design approach/decisions for each configuration item;

(5) For all COTS/NDI items the Contractor shall provide:

a. A functional/physical description,

b. Technical requirements,

c. Interfaces with other system components,

d. Results of the analysis that verifies the item will meet the associated technical requirements, and

e. Methods to be used to ensure that each requirement has been met;

(6) Functional flow, requirements allocation and schematic diagrams;

(7) All configuration item to configuration item interfaces (both hardware and software);

(8) All configuration item to external systems interfaces;

(9) Preliminary processing algorithms description;

(10) Data flow and control flow diagrams describing design solutions for each configuration item;
(11) Physical description including preliminary lists of materials, parts, manufacturing flow processes, and equipment layout;

(12) FAA Type Designation input [3.1.7.2];

(13) Preliminary power distribution and grounding design;

(14) Producibility analysis;

(15) Identification of design-driving/cost driving requirements;

(16) Security considerations including how interfaces will be protected, how system access will be controlled, availability and integrity of data;

(17) System Safety Assurance;

(18) Personnel Safety;

(19) Human Engineering [3.2.3.7];

(20) Pertinent reliability/maintainability/availability data such as analysis, predictions;

(21) Installation requirements including telecommunications and siting criteria;

(22) Overview of Contractor Site Engineering Report;

(23) Radio spectrum engineering criteria (e.g. distance/frequency separation criteria between LGF components);

(24) Design concerns such as environmental control, electromagnetic compatibility/interoperability, technical risks;

(25) Results of tradeoffs;

(26) Documentation status and availability, such as manuals for commercially available equipment;

(27) Configuration item development schedule;

(28) Power consumption goals for each unit of the system; 

(29) Logistic Support-test equipment, sparing, and training considerations; and

(30) Program risk analysis, including assumptions, trade-offs and alternative approaches.

The PDR will not be considered complete until the Contractor has:

1. Established the allocated baseline according to the approved SRSs and IDSs,

2. Preliminary design for each CI has been defined,

3. Preliminary internal and external interfaces for each configuration item, and

4. Closed all action items.

3.3.3.4 Critical Design Review
The Contractor shall conduct a CDR to establish the development configuration.  The Contractor shall present the detailed design of all Contractor-developed hardware and software configuration items.  The Contractor shall present and review in detail the following items with the Government:

(1) Review the following documents:

a. Software Design Description(s);

b. Software Test Procedures;

c. Preliminary System Safety Assessment Report;

d. Interface Control Documents (ICDs);

e. Reliability Predictions Report;
f. Maintainability Prediction Report;
g. HE Design Approach for Operators and Maintainers;

h. Personnel Safety Hazard Analysis Report;

i. Contractor Site Engineering Report; 
j. Critical Task Analysis Report;

k. Systems Security Implementation Plan and
l. Security Risk Assessment Report.

(2) System and configuration items overview;

(3) System interface and schematic diagrams;

(4) For COTS/NDI the Contractor shall provide the following:

a. Detailed functional/physical description,

b. Any additional results or analyses, and

c. Detailed description of the interfaces;

(5) Processing algorithm descriptions;

(6) Design analysis results;

(7) System Safety Assurance analysis and assessments;

(8) Personnel Safety analysis and assessments;

(9) Security considerations;

(10) Human Engineering [3.2.3.7];

(11) Reliability and Maintainability Analysis and Predictions;

(12) Data recording formats;

(13) System Test Overview;

(14) Operator controls and displays, and maintenance features overview including mockups and simulations;

(15) Design concerns such as environmental control, electromagnetic compatibility/interoperability, technical risks;

(16) Identification of design-driving/cost driving requirements;

(17) Development and test schedule;

(18) Documentation status;

(19) Installation requirements including telecommunications and siting criteria;

(20) Producibility analysis;

(21) Physical description including preliminary lists of materials, parts and manufacturing flow processes; and

(22) Logistics Support: test equipment, sparing, training.

The CDR will not be considered complete until the Contractor has:

1. Established the development configuration according to the approved SDDs & IDSs,

2. Established the final design according to the following approved documents:

a. Software Design Description(s);

b. Preliminary System Safety Assessment Report;

c. Interface Control Documents (ICDs);

d. Reliability Prediction Report
e. Maintainability Prediction Report;
f. HE Design Approach for Operators and Maintainers;

g. Personnel Safety Hazard Analysis Report;

h. Critical Task Analysis Report;

i. Systems Security Implementation Plan and
j. Security Risk Assessment Report.

3. Final internal and external interfaces for each configuration item have been defined,

4. Test resources, test requirements and test schedule for Development tests have been reviewed, and

5. Closed all action items.

3.4 System Test and Evaluation
The System Test and Evaluation program is comprised of: Development Test (DT), Operational Test (OT), Production Acceptance Test (PAT) and Site Acceptance Test (SAT).  The Contractor shall be responsible for the conduct of DT, PAT and SAT.  The Contractor shall assign a Test Manager with responsibility for integration, control, oversight, and coordination of all Contractor and Subcontractor testing.  The Contractor shall plan, conduct, and document an integrated test and evaluation program, in accordance with this SOW and the Government approved Contractor’s Master Test Plan (CMTP).  The CMTP shall contain a Contractor Verification Requirements Traceability Matrix (CVRTM) in the same format as the VRTM contained in the LGF Specification.  The test program shall verify that the LGF system meets all technical and performance requirements as specified in the LGF Specification, Government approved SSS, SRSs, and IDSs.
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3.4.1 Development Test

The Contractor shall perform Development Test (DT), using the guidance contained in section 3.2 of the Test and Evaluation Process Guidelines (TEPG), http://fast.faa.gov/test_evaluation/test_eval_toc.html to verify that design requirements and development standards are met, and to demonstrate that all technical and performance requirements in the LGF Specification have been met.  DT shall include:

1. Board-level or component-level hardware testing,

2. Software unit and component level testing,

3. Software integration testing,

4. Hardware/software integration testing,

5. Software verification as defined in 3.3.2.3,

6. Software Qualification Test as defined in 3.3.2.9
7. Design Qualification Tests (DQT),
8. Delta DT,
9. Reliability Demonstration [3.2.4.3], and
10. Maintainability Demonstration [3.2.5.2].
3.4.1.1 Reserved

3.4.1.2 Design Qualification Tests

Design Qualification Tests shall consist of Human Engineering Test [3.2.3.4], Security Test [3.2.6.3], Software Qualification [3.3.2.9], and system test as defined in the approved CMTP.  The Contractor shall perform formal Design Qualification Tests (DQT) at the Contractor’s facility to verify that the implemented design meets functional and performance requirements of the LGF Specification, SSS, SRSs, and IDSs.  The Contractor shall develop DQT Plans, DQT Procedures, and DQT Reports in accordance with the guidance contained in the TEPG, Sections 6.5.1, 6.6.2, and 6.6.4.

DQT will not start until the Contractor has:

1. Established and controlled the HW/SW baselines,

2. Successfully completed the Test Readiness Review,

3. Submitted the DQT Plan, and DQT Procedures for Government approval.

DQT will not be considered complete until the Contractor has:

1. Successfully executed all test scripts, witnessed by the Government,

2. Generated Problem Technical Reports (PTRs) for each failure,

3. Resolved all PTRs to the extent that the PTRs have been fixed and tested or deferred to a later release with Government approval,

4. Submitted test reports for Government approval.
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3.4.1.3 Delta DT

The Contractor shall perform Delta DT at the FAA William J. Hughes Technical Center (WJHTC) and the Mike Monroney Aeronautical Center (MMAC) to satisfy those test requirements that necessitate an operational environment not available at the Contractor’s facility.  Delta DT shall consist of LGF stability testing, Interface Tests, and a 72-Hour Continuous Operation Demonstration.  The Contractor shall develop a Delta DT Plan, Delta DT Procedures, and Delta DT Reports in accordance with the requirements for DT in the TEPG, Sections 6.5.1, 6.6.2, and 6.6.4.

Delta DT will not start until the Contractor has:

1. Established and controlled the HW/SW baselines,

2. Successfully completed the Test Readiness Review,

3. Submitted the Delta DT Plan, and Delta DT Procedures for Government approval.

Delta DT will not be considered complete until the Contractor has:

1. Successfully executed all test scripts, witnessed by the Government,

2. Generated Problem Technical Reports (PTRs) for each failure,

3. Resolved all PTRs to the extent that the PTRs have been fixed and tested or deferred to a later release with Government approval,

4. Submitted test reports for Government approval.

3.4.1.3.1 LGF Stability Test

After Contractor installation of the LGF at the MMAC, the Contractor shall conduct a 14-day continuous operation stability test.  The LGF system shall meet specification requirements without failure of hardware or software.  Any failure shall require a rerun of the 14-day test.

3.4.1.3.2 Interface Tests

The Contractor shall demonstrate that the LGF can interface and operate compatibly with the interfaces defined in the LGF Specification.
3.4.1.3.3 72-Hour Continuous Operation Test

After Contractor installation of the LGF at the WJHTC, the Contractor shall conduct a 72-hour continuous operation test. The LGF system shall meet specification requirements without failure of hardware or software.  Any failure shall require a rerun of the 72-hour test.

3.4.2 Production Acceptance Tests

The Contractor shall perform Production Acceptance Tests (PAT), in accordance with the TEPG Section 3.2.5, at the Contractor’s facility for each LGF system to verify that it conforms to applicable specifications, is free from manufacturing defects, and is identical in form, fit, and function to the qualified hardware.

The Contractor shall develop a PAT Plan, PAT Procedures, and PAT Reports in accordance with the requirements for Production Acceptance Testing (PAT) documentation in the TEPG, Sections 6.5.3, 6.6.2 and 6.6.4.

PAT will not start until the Contractor has:

1. Established and controlled the HW/SW baselines,

2. Successfully completed the Test Readiness Review, and

3. Submitted the PAT Plan, and PAT Procedures for Government approval.

PAT will not be considered complete until the Contractor has:

1. Successfully executed all test scripts, witnessed by the Government,

2. Generated Problem Technical Reports (PTRs) for each failure,

3. Resolved all PTRs to the extent that the PTRs have been fixed and tested or deferred to a later release with Government approval, and

4. Submitted test reports for Government approval.
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3.4.3 Contractor Test Coordination

The Contractor shall coordinate testing to be performed, and ensure that there is minimal redundancy of effort or data.  The Contractor shall furnish equipment, space, and personnel required to perform Contractor-conducted factory tests.  The Contractor shall integrate test schedules into the overall LGF program schedule.  The Contractor shall provide the Government the opportunity to observe all Contractor-conducted testing at the unit level and above.  The Contractor shall notify the Government of testing schedules at least five (5) working days prior to the start of each formal test.

3.4.4 Test Logs

The Contractor shall prepare and keep test logs to record all events that have occurred during the conduct of DQT, Delta DT, PAT, and SAT tests.

3.4.5 Problem Reporting

The Contractor shall develop and implement a Problem Reporting System (PRS) as documented in the CMTP to identify and record discrepancies and/or failures occurring during CMTP tests, demonstrations, and inspections.  The PRS shall include a PTR Review Board with representatives from system engineering and related engineering disciplines including HW and SW, quality assurance, configuration management, program management, risk, ILS, test and Installation and Checkout personnel as applicable, and the Government Test Lead.  The Board shall meet monthly or as required to discuss status and action plans for Problem Technical Reports.

A PTR shall be prepared for each discrepancy/failure.  The PTR shall contain a description of the discrepancy/failure, severity of the discrepancy/failure, planned corrective action, proposed re-testing or regression testing, and proposed modifications to the testing program required to validate the successful corrective action.  A unique numerical problem identifier shall be assigned to each PTR.  The process for developing and managing PTRs shall be provided in the CMTP.  The contractor shall update all affected documentation.

The PRS shall include a database of all PTRs.  The Contractor shall track individual corrective actions in the PTR database and shall ensure Government access to the database.
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3.4.5.1 Re-testing

The Contractor shall conduct re-tests when any of the following occur:

1. The analysis of test data and the assessment of test results against pass/fail criteria indicate that the item under test has failed to meet its applicable requirements,

2. The analysis or assessment is inconclusive,

3. A review of the changes to hardware, software, and firmware indicate that prior test results cannot be determined without repeating the test, and

4. The Contractor deviates from the approved test plans or procedures without the prior permission of the Government.
3.4.5.2 Regression Testing

The Contractor shall conduct regression testing, i.e., re-testing of previously qualified hardware or software, on a given item and associated items when that item has been tested and is subsequently modified, or when defects are discovered. The Contractor shall identify the extent and scope of the regression testing.  The Government will review and approve the proposed regression test plan prior to test commencement.

3.4.5.3 Test Readiness Review and Test Briefs

The Contractor shall schedule and conduct Test Readiness Reviews (TRRs) to ensure the system or system subcomponents are prepared for test activities.  A TRR shall be conducted prior to DQT test activities, Delta DT, Reliability Demonstration, Maintainability Demonstration, PAT, and SAT.  The Contractor shall provide test plans and test procedures for government approval prior to each TRR.  The Contractor shall provide a schedule for testing of the critical capabilities and applicable requirements.

Successful completion of the TRR prior to formal testing shall include, but not be limited to:

1. Government approval of the Contractor’s final submission of the associated test documentation,

2. Approval of stability of the HW/SW baseline,

3. Validation of test tool configuration, and

4. Approval of PTR resolution and associated test procedure redlines if applicable.

For retest or regression test of any previously failed test, the Contractor shall hold a TRR to ensure readiness.  TRRs may be held incrementally with prior approval of the Government.

3.4.5.3.1 Pre-test Briefing

The Contractor shall conduct a pre-test briefing within one (1) day prior to the start of each unique formal test and shall proceed only on Government approval.  The Contractor shall brief, as a minimum, the following topics:

1. Planned procedure and scenario changes,

2. Status of all hardware, software, and documentation to be used in the test including test tool validation,

3. Test schedule, and

4. Walkthrough of the test conduct.

The Contractor shall make all changes to test procedures since last submission to the Government as ‘red-lined items’.  If a work-around is required in one or more steps of the test procedures, the Contractor shall explain the deviation and the cause for the work-around.  Any changes from previously approved test documentation require Government approval prior to test.

3.4.5.3.2 Post-test Briefing

The Contractor shall conduct post-test briefings.  The Contractor shall brief, at a minimum, the following topics:

1. Preliminary Contractor analysis of test data and results;

2. Identification and preliminary analysis of anomalies discovered during test and post-test analysis;

3. Planned and unplanned deviations and changes included in as-run test procedures;

4. Test procedures;

5. Test log; and

6. Problem Technical Reports.

3.4.5.4 Test Equipment

The Contractor shall be responsible for assuring that necessary test equipment is available, properly calibrated, and fully operational to support tests.  Test equipment used by the Contractor during factory or site tests shall be standard commercial equipment and shall not be modified without prior written approval of the Government.  Test equipment shall operate in the manner specified by the test equipment manufacturer.  The Contractor shall furnish ancillary equipment required by the Contractor for test purposes for the duration of the tests.  The Government Test Director may require the Contractor to re-calibrate any test equipment provided by the Contractor to be used in the test program due to the following:

· The test equipment is removed from the test setup for unrelated purposes.

· The test equipment fails, is damaged, or appears to be operating in a faulty manner based on Government evaluation of test results.

· The Contractor shall develop any new software and hardware test tools at the same level of documentation as the operational and support items being tested.  The Contractor shall validate all test tools prior to their use in a test.

3.5 Integrated Logistics Support

The Contractor shall establish and maintain an Integrated Logistics Support (ILS) activity in accordance with this Statement of Work (SOW).  The Contractor shall designate an ILS Manager who shall be at the same level as the manager of engineering.  The Contractor’s ILS Manager shall act as a focal point for interface with the FAA Associate Program Manager, Logistics (APML) in all matters relating to the ILS requirements of the contract.

The Contractor shall prepare and implement an Integrated Support Plan (ISP) that provides a detailed description of the procedures, actions, events, milestones and organizations the Contractor intends to employ to successfully accomplish the nine logistics elements of the ILS Program as follows:

1. Maintenance Planning,

2. Supply Support,

3. Support and Test Equipment,

4. Training and Training Support,

5. Manpower and Personnel,

6. Technical Data,

7. Packaging, Handling, Storage and Transportation,

8. Maintenance Support Facilities, and

9. Computer Resources Support.
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3.5.1 ILSMT Meetings, Support, and Participation

A joint Government/Contractor ILS Management Team (ILSMT) for the LGF shall be established and shall serve as a management vehicle for monitoring the status of the ILS program.  The chairperson of the ILSMT is the APML.  The ILSMT shall meet semi-annually or when requested by the APML, not to exceed four meetings per year.  The meeting shall be held at a time and place determined by the APML.  The date of the first ILSMT shall be approximately three (3) months after the date of contract award.  The Government will provide notice of the meeting via letter no later than 15 calendar days prior to each conference.  The Contractor shall ensure participation of subcontractor personnel when requested.  Administrative support provided by the Contractor shall include, but not be limited to, facilities, office equipment, clerical personnel, and technical data.

The ILSMT agenda, at a minimum, shall provide for status reporting, status of ILS deliverables, analysis of problem areas, and status reporting of action items.  The Government and the Contractor shall jointly identify items requiring action at the ILSMT meeting.  

3.5.2 Maintenance Concept
The LGF Maintenance concept is three-level: field, second level engineering, and depot maintenance.

3.5.2.1 Field Maintenance Support (Site by Site Options)
The Contractor shall perform field maintenance utilizing Interim Contractor Maintenance and Logistics Support (ICMLS) upon exercise of the contract option.  Under ICMLS the Contractor shall call back to the Government engineering support organization within 30 minutes of Government notification that an outage has occurred.  If on-site presence is required, the Contractor shall have a repair technician on-site within two hours of Government notification.  The Mean Time to Repair (MTTR) shall be 30 minutes after arrival on-site.  The support shall be provided on a 24 hours per day 7 days per week basis, including holidays.
The Contractor shall provide field maintenance support consisting of troubleshooting, system maintenance, monitoring, system fault isolation, and correction of system failure by removal and replacement of faulty Lowest Replaceable Units (LRUs).  Failed or defective LRUs shall be returned to a depot level maintenance facility for repair. 

3.5.2.2 Second Level Engineering Support (Option)
The Contractor shall provide Second Level Engineering Support consisting of identifying and correcting systemic deficiencies; modification, development and maintenance of LGF software programs and hardware; maintenance of LGF technical publications; and direct support to field engineers for correction of complex problems and restoration of LGF service.  The Contractor shall establish a help desk function to field questions and initiate investigations at the option of the Government.  The help desk shall operate 8 consecutive hours (8 a.m. – 4 p.m. Central Time), weekdays only.
3.5.2.3 Depot Maintenance (Option)
The Contractor shall perform Depot Level Repair utilizing Interim Contractor Depot Level Support (ICDLS) consisting of failure analysis, repair or replacement of failed LRUs, and verification of restoration to a serviceable operating condition.  The Contractor shall be responsible for the repair or replacement, and supply support of failed LRUs.

The Contractor shall repair repairable items to the extent not covered by the manufacturer’s warranty.  Repair cost shall not exceed sixty-five percent (65%) of the cost of a new item unless approved by the Contracting Officer or a designated representative.

The depot’s throughput shall maintain a quantity of serviceable LRUs sufficient to maintain the level of service and any other technical and administrative support necessary to repair and restore service to the LGF. 

3.5.2.3.1 Level of Repair Analysis (Option)
The Contractor shall conduct a Level of Repair Analysis (LORA) commensurate with the level of design, operation, and support data available using data resulting from the FRACAS [3.2.4.2].  The Contractor shall use the FAA NASLORA model provided as GFI.
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3.5.2.3.2 Depot Level Spares and Support Equipment (Option)

The Contractor shall recommend a range and quantity of depot spares and support equipment required to support depot operation for the deployed LGF.  After Government approval, the Contractor shall acquire the support equipment and spares for the depot repair facility.  
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3.5.2.3.3 Exchange and Repair Procedures (Option)

The Contractor shall Exchange and Repair (E&R) the failed item to restore it to a condition in which it is capable of meeting all operational and functional requirements.  Minor cosmetic defects, which do not affect the installation or operation of the item, do not require correction or repair.  The Contractor shall clean, visually inspect, bench test, and isolate faults.  The Contractor shall reassemble, calibrate, functionally test, perform acceptance inspection, and ship the item or component.  All methods and procedures shall be accomplished with the special tools and test equipment developed for that purpose.  All repaired items shall comply with FAA-D-STD-1293b, Servicing Standards and Test Requirements for Ground Electronic Equipment.  The Contractor shall make any modification to items required by the contract and not previously accomplished at the time of repair.

3.5.2.3.4 Consumption Usage Report (Option)

The Contractor shall initiate, update and maintain consumption usage reports on the LGF spares and piece parts used or consumed.  Spares are the repairable and non-repairable circuit cards, removable modules, and LRUs.  Piece parts are those items required to repair repairables.
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3.5.3 Logistics Guidance Conference
The contractor shall conduct a Logistics Guidance Conference (LGC) at the Contractor's facility the next day following the Post Award Conference.  The meeting shall be chaired by the APML.  Contractor logistics personnel shall present the Contractor's approach to accomplish the required logistics tasks.  The LGC shall also clarify provisioning requirements and issues (e.g., provisioning deliverables, data requirements, technical documentation, and Engineering Data for Provisioning).  The following subjects, as a minimum, shall be included:

· Maintenance Planning,

· Training and Training Support,

· Supply Support,

· Technical Data,

· Support Equipment,

· Packaging, Handling, Storage, and Transportation,

· Manpower and Personnel,

· Computer Resources Support,

· Facilities,

· Integrated Logistics Support (ILS) Management, and

· Parts Obsolescence.

3.5.4 Provisioning Conference

The Contractor shall host and support a Provisioning Conference to be conducted at the Contractor's facility not later than 30 days after successful completion of the Physical Configuration Audit (PCA).  At the option of the Government, the Contractor shall host and support up to 3 subsequent Provisioning Conferences.
3.5.5 National Airspace System (NAS) System Identification Report

The Contractor shall use the bar code symbology standard, UCC/EAN-128, at the Lowest Replaceable Unit (LRU) level.
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3.5.6 Cataloging

The Contractor shall screen, through the Defense Logistics Information Service (DLIS), for National Stock Numbers (NSN's).
3.5.7 Site Spares

The Contractor shall develop and submit for Government approval a recommended list of site spares. The recommended list of site spares shall consist of LRUs necessary to perform site maintenance.  Upon Government approval of the site spares, the Contractor shall deliver the approved range and quantity of site spares to each site.  The Government reserves the right to procure all, part, or none of the recommended site spares, or to procure them incrementally.
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3.5.8 Interim Contractor Depot Support Transition (Option)

The Contractor shall prepare and implement an Interim Contractor Depot Support Transition Plan (ICDSTP) to establish the procedures and means for the orderly transfer of depot support and maintenance management activities from the Contractor to the Government.
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3.5.8.1 Depot Level Spares and Support Equipment (Option)

The Contractor shall recommend a range and quantity of depot spares and support equipment required to support Government depot operation for the deployed LGF. After Government approval, the Contractor shall acquire and deliver the support equipment and depot spares to the Government depot repair facility.
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3.5.8.2 Logistics Management Information Requirements (Option)

The Contractor shall develop and deliver to the Government in accordance with MIL-PRF-49506 the data products contained on the Logistics Management Information (LMI) Data Products Worksheet.  The data products shall represent the system design configuration to the component level including systems, subsystems, components, assemblies, subassemblies, support and test equipment, and training equipment required for the LGF.  The Source Maintenance and Recoverability (SMR) characteristics developed from the LORA process shall be used in the development of the LMI.
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3.5.8.3 LMI Data Reviews (Option)

The Contractor shall host an LMI data review 90 days following the exercise of the option.  Topics shall include the Contractor’s progress in LMI development and plans for future efforts.
3.5.9 Obsolete Parts Program

The Contractor shall establish and implement an obsolete parts program to address LGF supportability as parts or components become obsolete.  The obsolete parts program shall include maintenance and update of a parts database to identify, track and forecast parts lifecycle availability, and shall include planning in support of component replacement and re-supply.  The Contractor shall document the methods and procedures for managing obsolete parts in the ISP.  The Contractor shall prepare a quarterly report that addresses status of the parts database along with any impending parts obsolescence and recommended resolutions for Government approval.  Issues shall be presented at PMRs [3.1.9.3].
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3.5.10 Support Equipment

The Contractor shall identify and deliver any Support equipment required to support and operate the LGF.  Support equipment is defined as, but not limited to: site and test equipment, peculiar tools and test equipment, measurement and diagnostics equipment, and Contractor designed special tools and test equipment including adapters and connectors.  The Support Equipment List shall specify the equipment recommended for support.  The Contractor shall deliver to each operational site and the FAA Academy, MMAC and William J. Hughes Technical Center (WJHTC) the support equipment needed for operational checks and maintenance actions.  The Contractor shall also provide instructions for use and maintenance of such tools and test equipment and an equipment calibration summary.

3.5.11 Technical Data

The Contractor shall provide the necessary operations and maintenance technical data and documentation required to maintain the LGF.

3.5.11.1 Technical Drawings and Associated Lists (Option)

The Contractor shall provide an engineering drawing tree to identify all items to be delivered as part of the drawing package.  For each NDI printed circuit board, the Contractor shall provide a master pattern and plan view of the parts layout.

3.5.11.2 NDI Product Drawings (Option)

The Contractor shall provide NDI product drawings for each item, except for COTS items, IAW MIL-PRF-28000, Initial Graphic Exchange Specification (IGES) Class 2 & 6 and associated lists shall be IAW MIL-T-31000.

3.5.11.3 COTS Hardware Document (Option)

The Contractor shall provide a COTS Hardware Description Document that contains sufficient data (such as input/output specifications, performance specifications, dimensions) to provide the Government the information needed to procure the items from commercial and other sources.
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3.5.11.4 Technical Instruction Book

The Contractor shall develop and deliver a manuscript plan, validation plan, and a Technical Instruction Book (TIB) IAW FAA-D-2494/b.  The Contractor shall provide the TIB necessary to support operations, maintenance, and repair for equipment and software.  The Contractor shall ensure that TIB provided to support the LGF System and reflects the systems’ most current hardware/software configuration and that required technical data incorporated into the TIB are updated to reflect Government-approved hardware and software engineering changes.  The Contractor shall be responsible for coordinating the identification and assignment of Government TIB identification numbers for any newly developed and/or existing TIB provided in support of the LGF.

3.5.11.4.1 Manuscript Plan for Technical Instruction Book

The Contractor shall develop a manuscript plan for the TIB IAW FAA-D-2494/b.  The manuscript plan shall include a prospectus and a schedule for TIB preparation, review, and validation.
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3.5.11.4.2 Validation Plan for Technical Instruction Book

The Contractor shall develop a validation plan IAW FAA-D-2494/b.  The Contractor shall validate the entire TIB including all periodic and corrective maintenance procedures in accordance with the approved plan.  The FAA will verify that the Contractor has performed validation; the Contractor shall allow the Government to observe TIB validation as requested.
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3.5.11.4.3 Final Reproducible Technical Instruction Book

The Contractor shall develop and submit a final reproducible Technical Instruction Book IAW FAA-D-2494/b.  Final TIBs shall be delivered with each system.
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3.5.11.5 Supplemental Technical Data Package

The Contractor shall provide a Supplemental Technical Data Package (STDP) for COTS and non-COTS equipment.  This includes all supplemental technical data to support previously developed hardware and software and hardware and software developed concurrent with the contract period used in the LAAS ground equipment.  
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3.5.12 Subscription Services
For all Non-Developmental Items (NDI) and COTS software the Contractor shall maintain a subscription service with the suppliers of the NDI or COTS software for product upgrades or changes.  The Contractor shall identify the subscription service to the Government via a letter to the Contracting Officer for the purpose of the Government acquiring service after acceptance of the system.
3.5.13 Program Support Facility 

The Contractor shall plan for, install and establish an LGF PSF at the Government AOS facility in Oklahoma City.  The LGF PSF shall consist of a system test environment, a software support environment, and a complex electronic device support environment, and any required special test equipment.

3.5.13.1 PSF Transition Plan

The Contractor shall plan for transition and installation of the SSE and CEDSE portions of the PSF to the Government.  The Contractor shall identify the hardware, software, and other resources needed for life cycle support of LGF software and complex electronic devices.  Resources shall include the programming environment, peripherals, memory, compilers, assemblers, and linkers for all non-COTS software and complex electronic devices.  The PSF Transition Plan shall address the objectives of the Software Configuration Index and Software Life Cycle Environment Configuration Index in accordance with RTCA/DO-178B.  The PSF Transition Plan shall describe operations for software modifications including modifications necessary to accommodate changes to COTS products. The PSF Transition Plan shall describe operations necessary to recompile code.  The modeling tool sets and data used to design the LGF shall be included in the PSF Transition Plan.  The plan shall provide the Government with advance information as to layout, square footage, and power requirements.  The PSF Transition Plan shall include PSF installation and checkout procedures.
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3.5.13.2 System Test Environment

The Contractor shall install and establish a system test environment (STE) at the Government facility in Oklahoma City.  The STE shall consist of hardware, software, and documentation used by Contractor’s personnel for installation, system testing and troubleshooting of the LAAS ground equipment.  The STE shall include COTS/NDI, items developed under this contract and all electronic files associated with programmable COTS equipment (e.g. setup files, waveforms, trigger parameters).  The STE shall be established after FDA.

3.5.13.3 Software Support Environment

The Contractor shall install and establish a software support environment (SSE) at the Government AOS facility in Oklahoma City.  The SSE shall consist of those items identified in the safety critical and non-safety critical software life cycle environment configuration indexes including the computer hardware, software, software development and verification tools, and documentation necessary to perform software development and verification activities.  This includes COTS/NDI and items developed under this contract.  The SSE shall be established after FDA.

3.5.13.4 Complex Electronic Device Support Environment

The Contractor shall install and establish a complex electronic device support environment (CEDSE) at the Government facility in Oklahoma City.  The CEDSE shall consist of those tools and documentation necessary to perform complex electronic device development and verification activities.  This includes COTS/NDI and items developed under this contract.  The CEDSE shall be established after FDA.

3.5.14 Training Program
The Contractor shall develop and conduct training courses for Airway Transportation System Specialist (ATSS) training and Support training, and shall perform activities leading up to media selection for Air Traffic Control Unit (ATCU) training.  The Contractor shall establish a single point of contact (Training Manager) for all training activities.

Classroom and laboratory (hands-on) training conducted at Contractor or FAA training facilities shall be conducted on an eight-hour academic day, five days per week, and may include weekends and holidays and multiple shifts as necessary. Class instruction periods for lectures shall nominally be 50 minutes in duration with a 10-minute break between periods of instruction.  Length of laboratory application shall vary, as the situation requires.

All training developed or revised by the Contractor shall meet EOSH standards as set forth in appropriate Occupational Safety and Health Administration (OSHA) regulations (see OSHA 29 CFR 1910).  OSHA safety regulations shall be integrated into course content as appropriate.

Instruction shall emphasize each person’s accident prevention responsibilities, both as an individual and as a representative of the Government.  Safety precautions related to training on the operations, maintenance, and troubleshooting of equipment shall be a prominent part of training.

The Contractor shall prepare a Personnel Qualification Report (PQR) for ATSS and ATCU training development team members.
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3.5.14.1 Training Guidance Conference
The Contractor shall convene a Training Guidance Conference (TGC) 60 days after contract award at the Contractor’s facility.  The TGC shall serve as a forum to:

1. Discuss Training Plans provided in part II of the ISP including  the proposed course development methods and prerequisites, and requirements associated with each deliverable required from the Contractor;

2. Discuss the Contractor’s Personnel Qualification Report (PQR); and

3. Establish criteria for Training Course Design Reviews (TCDRs).

3.5.14.2 Training Course Design Reviews
The Contractor shall conduct TCDRs at 20, 60, and 100 percent increments as established during the TGC to evaluate training development progress.  The Contractor shall present the course chronology at each review.

3.5.14.3 Training Equipment

The Contractor shall furnish all necessary training equipment, devices (simulators and part-task trainers) and safety equipment including personal protective equipment and material-handling equipment required to conduct training.  Any system furnished for training development or training conduct shall include all software, special tools, test equipment, simulators, emulators, and support equipment required to provide the end product or service. The Contractor shall provide any special tools, test equipment, and support equipment (e.g., computers, and workstations), including pre-faulted modules identified in 3.2.5.2, necessary to develop and conduct training.  The Contractor shall maintain all equipment in an operable and usable condition during training course conduct (excluding planned disassembly and fault isolation training exercises).

3.5.14.4 Airway Transportation System Specialist (ATSS) Training

The Contractor shall develop and conduct an ATSS Training course for personnel responsible for onsite LGF maintenance.  The ATSS Training class shall be taught at the Contractor’s facility or at the MMAC, based on the option exercised.  Training shall consist of up to 80 hours of combined lecture and hands-on laboratory training segments.  The lecture portion of training shall accommodate up to 12 students per class.  The laboratory segment shall utilize a student-to-instructor ratio and a student-to-equipment ratio of no greater than 4-to-1.  The Contractor shall furnish a complete set of student materials to each student, and shall make available all reference manuals and training materials necessary for each class.  One complete set of technical instruction books per student shall be retained in the classroom during the conduct of the class.
The ATSS training shall provide students with the knowledge, skills, and abilities necessary to perform: system operation, function and adjustment checks; routine periodic and preventive maintenance; fault isolation and diagnostic procedures; and system restoration following maintenance.  Course content shall include, but not be limited to:

· System Overview,

· Overview of the system operation,

· Safety and security,

· Maintenance concepts and responsibilities,

· System block diagrams and Lowest Replaceable Unit (LRU) diagrams,

· Adjustable parameters,

· System and subsystem interfaces,

· Operational, functional, and adjustment checks in accordance with the manufacturer’s instructions,

· Routine periodic and preventive maintenance using the checks and procedures established for the LGF,

· Fault isolation and diagnostics procedures for failures to the LRU level and restoration of the equipment to operational service through removal and replacement of the faulty LRU using pre-faulted modules, and

· Required adjustments to restore the system to operational service following removal and replacement of the faulty LRU.

3.5.14.4.1 Training Development
The Contractor shall conduct a Task and Skills Analysis (TASA) identifying job performance requirements utilizing workload models, human factors studies (3.2.3.2), and other relevant data during development of the TASA so that existing data are not duplicated.

The Contractor shall develop a Course Design Guide (CDG) that serves as a road map for development of a course based on the goals and outcomes for the course, the skills and knowledge to be provided to students, and the methods and techniques to be used in the conduct of the course.

The Contractor shall develop Cognitive and Performance Tests to determine whether or not the student has acquired the theory, concepts, principles, procedures, and the ability to demonstrate skills and knowledge necessary to perform specified tasks.  Cognitive and performance tests shall be based on training requirements identified in the TASA and shall test all terminal and enabling objectives in the CDG.  The number of test items shall be sufficient to adequately measure student mastery of each terminal and enabling objective.

The Contractor shall develop Classroom Training Materials that meet the objectives of the CDG to support conduct of the training course and associated hands-on training activities.

The Contractor shall develop an On-the-Job Training (OJT) package using GFI templates and in accordance with the CDG.  The OJT materials shall cover safety and coordination, use of test equipment, system interfaces, system operation, maintenance and troubleshooting tasks.

The Contractor shall develop, using GFI templates, a Performance Examination that presents typical work situations in which personnel being tested perform a practical task demonstrating skills mastery and required hands-on knowledge for job performance.
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3.5.14.4.2 Training Validation
Validation activities shall be performed by the Contractor to assess the accuracy, completeness, effectiveness, and appropriateness of all training materials.  The Contractor shall update course materials as necessary based on the results of validation activities.

The Contractor shall perform a Contractor’s Presentation of the course with all support materials.  The Contractor shall present a shortened version of each fully developed lesson, including test items.  Each lesson shall be given in enough detail and depth so that the integration and effectiveness of the instructional materials, learning sequence, performance exercises, tests, and the time allocations can be fully assessed by the Government.

The Contractor shall conduct an Operational Tryout and a First Course Conduct at the Contractor’s facility.  The Operational Tryout shall include presentation of complete lessons to validate that the instructional approach is appropriate and effective, test items and time allocations are appropriate, and the format of the materials is easy to use.  Results from the Operational Tryout shall be used to revise and improve the instructional materials as necessary prior to the First Course Conduct.  Government representatives attending courseware validation and conducting audit activities shall not be counted as students enrolled in the class.  If the Government accepts the Operational Tryout, the Government may waive the requirement for a First Course Conduct.

The contractor shall conduct a test item analysis for the operational tryout and first course conduct. The Contractor shall calculate an Ease Index for each item which represents the percent of students answering each item correctly.  The Contractor shall examine the distracter pattern of items in which the Ease Index is less than 70% to determine if the cause of the error is insufficient or inaccurate instruction, and/or the test item is deficient in some way.

Validation shall not be considered complete until the Contractor has:

1. Successfully completed the Operational Tryout and First Course Conduct, 

2. Successfully completed the Maintainability Demonstration [3.2.5.2] using trained FAA ATSS specialists, and 

3. Submitted the Operational Tryout and First Course Conduct Reports for Government approval.
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3.5.14.5 Support Training
The Contractor shall develop, and conduct Support training for Second Level Engineering Maintenance.  Second Level Engineering training shall include System Test Environment of up to 160 hours, 8 students per class; Software Maintenance of up to 120 hours, 8 students per class; and Complex Electronic Device Training of up to 120 hours, 8 students per class.  As an option, the Contractor shall plan for the development, delivery, and conduct of a training course to support Depot Level Maintenance of up to 500 hours, 12 students per class.  The Contractor shall furnish a complete set of training materials to each student, and shall make available all reference manuals, instruction books, and student materials as necessary for each class.  Support training shall be developed IAW the ISP.

3.5.14.5.1 System Test Environment Training
The Contractor shall develop and conduct System Test Environment (STE) training that shall provide students with the knowledge, skills, and abilities necessary to understand the LGF system test environment, perform LGF STE software maintenance, run system test procedures, record test results, and troubleshoot LGF ground equipment using the STE.  Course content shall include, but not be limited to:

· An overview of the LGF system test environment including the hardware and internal and external interfaces,

· A description of the STE software,

· A description of compilers, debuggers, etc., used to create the STE software,

· Main module descriptions,

· Description of software documentation,

· An overview of the system test cases and procedures,

· Troubleshooting procedures, and

· Tools used for analysis, design, modification, configuration management, testing, and documentation including models, simulators, emulators, interfaces, requirements analysis, and performance measuring/testing tools.
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3.5.14.5.2 Software Maintenance Training 

The Contractor shall develop and conduct Software Maintenance Training (SMT) to provide students with the knowledge, skills, and abilities necessary to understand the LGF software architecture, the software support environment employed, and the ability to perform LGF software maintenance including design modifications, site specific adaptations, source code changes, debugging, integration and testing, documentation of changes, and configuration control.

The STE course content shall include, but not be limited to:

· CASE tools used for requirement analysis, design, coding, configuration management, testing, documentation, and reverse engineering,

· Models, simulators, and emulators including interfaces, requirements analysis, and performance measuring/testing tools,

· LGF safety critical and non-safety critical software architecture down to the source code,

· Programming site-adaptation data,

· Description of the documentation tools used for automatic documentation, production of documentation, and publishing,

· Overview of configuration management, requirements management and traceability tools.  This includes databases, reports, source code configuration management tools, and custom tools, and

· Compilers, debuggers, and build procedures.

3.5.14.5.3 Complex Electronic Device Training
The Contractor shall develop and conduct Complex Electronic Device (CED) training to provide students with the knowledge, skills, and abilities necessary to understand the LGF non-COTS CEDs, the CED support environment employed, and the ability to perform LGF CED maintenance including design modifications, site specific adaptations, hardware description language (HDL) changes, debugging, integration and testing, documentation of changes, and configuration control.  The CED course content shall include, but not be limited to:

· Use of complex electronic hardware development data, methods, and tools including any HDL that may be used.

· A description of the documentation tools used for automatic documentation, production of documentation, and publishing.

· An overview of configuration management and traceability tools to include databases, reports, source code configuration management tools, and custom tools.

3.5.14.5.4 Depot Level Maintenance Training (Option)
The Contractor shall develop and conduct Depot Level Maintenance (DLM) training to provide students with the knowledge, skills, and abilities necessary to perform component level exchange and repair procedures on the LGF.  The training shall include repair procedures, the operation and maintenance of special tools and test equipment, and operational system troubleshooting and repair techniques.
3.5.14.6 Air Traffic Control Unit Training
The purpose of Air Traffic Control Unit (ATCU) training is to enable students to understand the theory of LGF operations and to perform LAAS air traffic control functions at specific airports with emphasis placed on changing airport configurations.  The Contractor shall develop a TASA and a TDP to support medium selection for the ATCU training development effort.  The TDP shall contain strategies for developing and conducting training, building on information obtained during the development of the TASA.

3.6 Installation and Checkout

The Contractor shall provide personnel, equipment and materials required for the establishment of each LRIP site, and for each production site for which the installation option has been exercised.  The Contractor shall perform the following activities for each LGF system:

· Site engineering,

· Site construction,

· Site installation,

· Installation of LGF equipments in Tower and Approach Control,

· LGF integration,

· LGF establishment activities,

· Any subcontract design specification preparation, award, administration, inspection, and acceptance,

· Coordination between subcontractors,

· Integration and management of facility site preparations, and

· Physical facility modifications.

The breadth and depth of activities to be completed at each site shall be based on site surveys, site design and installation planning.  The Contractor shall consider a typical LGF installation to include the following major components: Reference Receivers (RRs)/Reference Receiver Antennas (RRAs), VDB Antennas/Towers, Primary Equipment Shelter, and Secondary Equipment Shelter (if required), as well as Air Traffic Control Units and other associated electronics to integrate the system.

3.6.1 Installation and Checkout Management

The Contractor shall prepare an Installation and Checkout Management Plan (ICMP) for implementation of the LGF into the NAS.  The Contractor shall provide full-time supervision and direction of its personnel and subcontractors during all site activities.  The Contractor shall assign a single manager with responsibility for integration, control, and coordination of installation and checkout activities.
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3.6.1.1 Site Specific Installation and Checkout Management 

The Contractor shall prepare an Installation and Checkout Management Plan (ICMP) for each site.  The Government will designate the Technical On Site Representative(s) (TOR), to represent the Contracting Officer during the equipment installation process at each site.  The TOR is the POC for all on-site activities.  The Contractor shall allow the TOR(s) to fully participate in LGF implementation such that the TOR(s) become aware and understand all issues associated with LGF implementation.
3.6.2 Site Security

The Contractor shall be responsible for determining and meeting all security requirements, for his personnel as well as subcontractors, for each LGF installation at each respective airport. The Contractor shall use the applicable security requirements contained in FAA Order 1600.54 as a guide.

3.6.3 Site Survey Planning

The LGF will be sited on airport property, preferably within the Airport Operations Area (AOA).  The Contractor shall use the Government Furnished LGF Siting Criteria Document for LGF siting efforts.  The Contractor shall provide technical information at the System Design Review [3.3.3.2] to aid in the Government’s completion of the LGF Siting Criteria Document.  The information shall include:

1. RRA and VDB Antenna peak gain, azimuth and vertical pattern directivity (relative gain versus azimuth and elevation angle), and achieved minimum, maximum, and typical pattern performance,
2. RR code and carrier tracking loops specifications including the type, order and cutoff frequencies, and
3. VDB Transmitter minimum and maximum power output settings.
The contractor shall prepare an LGF Siting Plan that includes at a minimum: map/paper studies, site survey, and trade-off analysis.
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3.6.4 Site Survey

The Contractor shall perform a site survey for each LGF that will culminate in a Government siting decision.    The Contractor shall coordinate the survey activities, methodologies, requirements and schedule with the Government TOR(s).  The Contractor shall allow the TOR(s) to fully participate in the survey.  The siting activities shall address environmental issues in accordance with FAA Orders 1050.1D and 1050.19 and compliance with local and state ordinances.

The contractor shall gather topographic information along with Airport Layout Plans, Obstruction Survey Charts, Airport Design Criteria and other drawings necessary to complete the survey.  The Government will provide operational requirements and priorities and specific equipment requirements (e.g., number and location of secondary ATCUs) for each airport by letter.  These requirements will be provided no later than 1 month prior to the planned site survey for that site.

The Government-provided operational requirements will include a list of runways which require CAT I LGF approach and missed approach capability.  The standard CAT I coverage volume is defined in FAA Order 8200.1A, United States Standard Inspection Manual, Section 220.1, Figures 220-1 and 220-2.  The missed approach and departure coverage volume is defined in ICAO Annex 10, Attachment C, Section 3.11.5 Figure G-6.  There may be cases where a minimum CAT I coverage volume is required to support operations to a particular runway.  This minimum requirement is defined as the LGF CAT I restricted service volume and is defined in ICAO Annex 10, Attachment D, Section 3.11.5, Figure G-5B.  The operational requirements may also include non-standard coverage volumes that provide operational benefit to the airport. 

The site surveys for the all of the LGF installations shall include data collection and analysis for the reference receiver antenna and VDB transmitter antenna locations using LGF subsystems.  The site survey methodology including data collection and analysis shall be described in the Siting Plan.  Site surveys shall also determine the appropriate locations for the reference stations, VDB(s), and equipment shelter(s).

The Contractor shall provide the results of the siting trade-off analysis in the Site Survey Report.  Only sites that are able to meet airport operational requirements shall be included in the trade-off analysis.  A minimum of three sites shall be included in the analysis.  The Government will select a site for LGF installation.
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3.6.5 LGF Site Design

The contractor shall provide a generic design for the LGF site in accordance with the LGF specification, the LGF Shelter Requirements Document, and the requirements of this SOW.  The generic design shall be documented in a generic Contractor Site Engineering Report (CSER) and presented at the SDR, PDR and CDR.
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3.6.5.1 Site Specific Contractor Site Engineering Report

The Contractor shall provide a site specific CSER that includes environmental assessment information in accordance with FAA Order 1050.1D and Environmental Due Diligence Audit in accordance with FAA Order 1050.19.  The site specific CSER shall also include precise information for routing of primary power, microwave components, telephone lines (or any other line of information transfer), cabling, or ducting needed to prepare, construct, modify, or otherwise provide for the installation, operation, maintenance, and support of the LGF equipment.

As part of each CSER, the Contractor shall deliver site-specific integrated drawings, in accordance with FAA-STD-002, that are superimposed with new LGF site installation data, contain all site-adapted notes and shall reference all other drawings used to produce them.

The Contractor shall not commence any site installation activity until Government approval of the site specific CSER.

3.6.5.2 Facility Drawings

The contractor shall deliver preliminary installation drawings and shall update these to Final As Built drawings after completion of Site Acceptance Test.  The application of FAA-STD-002 is required for all construction drawings of buildings, towers and other structures; plot plans; inter and intra-facility wiring, telephone and data lines; HVAC system and ductwork; equipment racks and layouts; equipment placement, equipment profiles and equipment interfaces; foundation drawings and building penetrations.
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3.6.6 Facility Site Preparation and Physical Facility Modification

After Government approval of the site specific CSER, the Contractor shall accomplish site preparation and site modifications for installation of each LGF system.  The facility site preparation and physical site modification shall be accomplished IAW the LGF Specification, the LGF Shelter Requirements Document and the approved CSER.  The Contractor shall determine, select, provide, and install cables and connectors necessary to connect the LGF equipment to the Government-designated power sources.  All facilities shall be grounded and bonded IAW FAA-STD-019, FAA-STD-020, the LGF Shelter Requirements Document and the LGF Specification.  Facility modification shall be IAW the National Electric Code (NEC) and FAA order 6950.19 and the LGF specification.

Construction and installation at LGF sites shall include, but not be limited to, the following typical items:

· Electrical wiring and lighting,

· Mechanical mounting and grounding of all LGF components,

· Connection with distribution, demark, and terminal panels, boxes, and cabinets.

The contractor shall:

a. Participate in the pre-construction meeting with FAA, airport representatives and other affected parties;

b. Perform the civil site preparation per the site specific CSER;

c. Perform clearing, earthwork, grading and drainage at each facility location;

d. Construct foundations for the LGF equipment and shelters;

e. Construct access roads and parking areas;

f. Install power and control cables;

g. Provide trenching and cabling for all intra-airport LGF connections.  All cables shall be installed in underground conduits.  If a fiber optic communication system complying with FAA-STD-057 Airport Fiber Optic Communication System (FOCS) Standard is available, and has one or more conveniently located nodes, its use should be considered to minimize requirements for the installation of signal cable;

h. Notify the FAA if any problems occur during any phase of the construction by the close of business the following workday of the occurrence;

i. Secure all state and local permits, as applicable;

j. Provide access to electrical service for the LGF sites that meet the required capacity and FAA specifications;

k. Coordinate any required storage and security of all equipment delivered to the project site for purposes of installation;

l. Coordinate all required access to the LGF sites for construction activities;

m. Coordinate space for an on-site project office for the contractor representative; and

n. Conduct a construction final inspection with the Government as described in the ICMP. 

3.6.7 Final Installation and Checkout and Test

After completing construction final inspection, the contractor shall install, checkout and test the LGF in accordance with the site ICMP.  The Contractor shall produce and accomplish facility site modifications IAW the ICMP.  Acceptability of site modification and installation shall be determined IAW the ICMP.
The Contractor shall:

a. Procure and install LGF equipment shelters, as applicable;

b. Install ATCUs in the ATCT and Approach Control, as applicable;

c. Integrate all required external interfaces;

d. Notify the FAA if any problems occur during any phase of the installation by the close of business the following day of the occurrence;
e. Successfully conduct a Site Acceptance Test (SAT), and 
f. Conduct an installation final inspection and final acceptance with the Government as defined in Section E of the contract and described in the site ICMP.
3.6.7.1 Test Equipment 

The Contractor shall furnish test jigs and special test equipment for maintenance, test, and installation activities during installation and acceptance.  The Contractor shall also provide instructions for use and maintenance of such tools and test equipment in the ICMP.

3.6.7.2 Facility General and Technical Reference Data

The Contractor shall perform all data collection and analysis activities necessary during installation and checkout to establish initial values for all pertinent technical parameters.

The Contractor shall provide general and technical reference data for each LGF site prior to CAI accordance with FAA Order 6030.45, “Facility Reference Data File”.  These data shall be incorporated into the Site Acceptance Test Report.  The list of site technical parameter standard values and initial/authorized tolerances (lower and upper limits) shall be taken from the Contractor’s Government approved maintenance Technical Instruction Book (TIB).

3.6.7.3 Priority and Coordination of Activities 

Air Traffic Control (ATC) activities and services shall have priority over all Contractor installation activities.  There shall be no compromise for the safe and timely control of aircraft during the installation period.  The Contractor shall provide services in such a manner, which avoids disruptions to ATC facilities and conforms to the procedures considered essential by the FAA for assuring safety for air traffic control.  Site preparation, physical facilities construction, installation, inspection, and acceptance testing and the movement (on/off airport or on/off other FAA sites) of equipment shall be coordinated through the TOR.  The TOR will coordinate such activities with local and regional air traffic, and airways facilities personnel for final scheduling.  Any required shutdowns of facilities to accommodate the LGF installation or testing shall be coordinated through the TOR. 

3.6.7.4 Site Acceptance Test

The Contractor shall perform Site Acceptance Tests (SAT) in accordance with the TEPG Section 3.2.5 at the field site before Final Acceptance of the LGF system by the Government.  The SAT shall include a 72-hour continuous operation test as required in 3.4.1.3.3.

The Contractor shall develop SAT Plans, SAT Procedures, and SAT Reports in accordance with the requirements for PAT documentation in the TEPG, Sections 6.5.3, 6.6.2 and 6.6.4.

SAT will not start until the Contractor has:

1. Successfully completed PAT,

2. Successfully completed the SAT Test Readiness Review,

3. Completed installation IAW the ICMP, and

4. Submitted the SAT Plan and SAT Procedures for Government approval.

SAT will not be considered complete until the Contractor has:

1. Successfully executed all test scripts, witnessed by the Government,

2. Generated Problem Technical Reports (PTRs) for each failure,

3. Resolved all PTRs to the extent that the PTRs have been fixed and tested or deferred to a later release with Government approval, and

4. Submitted a test report for Government approval.
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SAT Procedures

CDRL
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SAT Reports

3.6.7.5 Contract Acceptance Inspection

The Contractor shall support the Contract Acceptance Inspection (CAI) to be conducted at the conclusion of the SAT by the TOR and by Airway Facility maintenance personnel.  The CAI shall address construction, installation, and integration details specific to accepting the LGF for use in the National Airspace System (NAS).  A CAI checklist shall be incorporated into the ICMP.  The Contractor shall be responsible for correcting deficiencies identified during CAI and prior to Final Acceptance.
3.6.7.6 Clean Up

The Contractor shall be responsible for removing from the site all surplus material such as tools, and equipment belonging to the Contractor and to clean up rubbish and debris resulting from the modification/installation work.  Hazardous materials introduced during LGF installation shall be handled, cleaned up, and recycled in accordance with FAA Order 4800.2C, Utilization and Disposal of Excess and Surplus Personal Property.  The Contractor shall leave the site in a neat and workmanlike appearance.  Upon completion of "clean-up" operations, the Contractor shall obtain a written release from the TOR that the site has been restored to a satisfactory condition.
4.0 Acronyms

 AMS
Acquisition Management System 

 AF
Airway Facilities

 AOA
Airport Operations Area 

 APML 
Associate Program Manager for Logistics

 ARP
Aerospace Recommended Practice

 ASIC
Application Specific Integrated Circuit

 ATC
Air Traffic Control

 ATCU
Air Traffic Control Unit

 ATSS
Airway Transportation System Specialist

 AVS
Additional VDB Subsystem

 BCP
Best Commercial Practices

 BIT
Built-In Test

 BITE
Built-In Test Equipment

 CAI
Contract Acceptance Inspection 

 CASE 
Computer Aided System Engineering

 CDG 
Course Design Guide 

 CDR
Critical Design Review

 CDRL
Contract Data Requirements List

 CDROM
Compact Disc Read Only Memory

 CED
Complex Electronic Device

 CEDSE
Complex Electronic Device Support Environment

 CFR
Code of Federal Regulations

 CI 
Configuration Item

 CID 
Commercial Item Description

 CM
Configuration Management

 CMP 
Configuration Management Plan

 CMTP
Contractor’s Master Test Plan

 COTR
Contracting Officer’s Technical Representative

 COTS 
Commercial Off-the-Shelf

 CSCI 
Computer Software Configuration Item

 CSER 
Contractor Site Engineering Report

 CSU 
Computer Software Unit

 CTA
Critical Task Analysis

 CTP 
Contractor Transition Plan

 CVRTM
Contractor Verification Requirements Traceability Matrix

 CWBS
Contract Work Breakdown Structure

 DCP
Differential Corrections Processor

 DGPS 
Differential Global Positioning System 

 DLIS
Defense Logistics Information Service

 DM
Data Management

 DOD
Department of Defense

 DODSSP
Department of Defense Single Stock Point 

 DOT
Department of Transportation

 DQT 
Design Qualification Test

 DT
Developmental Test 

 E&R
Exchange and Repair

 ECP 
Engineering Change Proposal

 EDDA 
Environmental Due Diligence Audit

 EOSH
Environmental and Occupational Safety and Health

 ESS
Engineering Support Services 

 FAA 
Federal Aviation Administration

 FAST 
FAA Acquisition System Toolset 

 FCA 
Functional Configuration Audit

 FHA
Functional Hazard Assessment

 FDA 
Final Design Audit

 FOCS
Fiber Optic Communication System 

 FPGA
Field Programmable Gate Array

 FRACAS
Failure Reporting and Corrective Action System

 FRB
Failure Review Board

 FSM
Firmware Support Manual

 GFI
Government Furnished Information

 GPS
Global Positioning System

 GUI
Graphical User Interface

 HCI
Human-Computer Interface

 HDL
Hardware Design Language

 HE
Human Engineering 

 HEPP 
Human Engineering Program Plan

 HW
Hardware

 HWCI 
Hardware Configuration Item

 IAW 
In Accordance With

 ICAO
International Civil Aviation Organization

 ICD
Interface Control Document

 ICDLS
Interim Contractor Depot Logistics Support

 ICMLS
Interim Contractor Maintenance and Logistics Support

 ICMP 
Installation and Checkout Management Plan

 ICS
Interim Contractor Support

 ICSTP
Interim Contractor Support Transition Plan

 IDD
Interface Design Document

 IDS
Item Development Specifications

 IGES
Initial Graphical Exchange Specification

 ILS 
Integrated Logistics Support

 ILSMT
ILS Management Team

 IRD 
Interface Requirement Document

 ISO 
International Standards Organization

 ISP 
Integrated Support Plan

 LAAS
Local Area Augmentation System

 LGF
LAAS Ground Facility

 LCN
LSA Control Number

 LGC 
Logistics Guidance Conference

 LLWAS 
Low-Level Wind Shear Alert System

 LMI
Logistics Management Information

 LORA
Level Of Repair Analysis

 LRIP
Limited Rate Initial Production

 LRU 
Lowest Replaceable Unit


 LSA
Logistics Support Analysis

 LSAP
Logistics Support Analysis Plan

 LSAR
Logistics Support Analysis Record

 LSP
Local Status Panel

 MDT
Maintenance Data Terminal

 MIPS
Master Integrated Program Schedule

 MIL-STD
Military Standard

 MMAC
Mike Monroney Aeronautical Center

 MPT
Manpower, Personnel and Training

 MTTR
Mean Time to Repair

 NAS 
National Airspace System

 NTIA 
National Telecommunications and Information Administration

 NDI 
Non-Developmental Item

 NDS
Non-Developmental Software

 NEC
National Electric Code

 NFPA
National Fire Protection Association

 NIMS
NAS Infrastructure Management System

 NOR 
Notice of Revision

 NSN
National Stock Number

 OEM
Original Equipment Manufacturer

 OJT 
On-the-Job Training 

 OSHA
Occupational Health and Safety Administration

 OT
Operational Test 

 PAT
Production Acceptance Test

 PC 
Personal Computer

 PCA 
Physical Configuration Audit

 PCB
Printed Circuit Board

 PDR 
Preliminary Design Review

 PLD
Programmable Logic Device

 PM
Program Manager

 PMB
Performance Measurement Baseline

 PMP
Program Management Plan

 PMR 
Program Management Review

 POC
Point of Contact

 PQR
Personnel Qualification Report

 PROM
Programmable Read Only Memory

 PSAC
Plan for Software Aspects of Certification

 PSE
Peculiar Support Equipment

 PSF 
Program Support Facility

 PSPSR
Personnel Safety Progress Summary Report

 PSR
Program Status Report PSR

 PSSA
Preliminary System Safety Assessment

 PTR
Problem Technical Report

 QSP 
Quality System Plan

 RAR
Risk Assessment Report

 RDT 
Ribbon Display Terminal

 RF
Radio Frequency

 RFO
Request for Offer

 RM
Risk Management

 RMP
Risk Management Plan 

 RMDT
Remote Maintenance Data Terminal

 ROM
Read Only Memory

 RR
Reference Receiver

 RRA
Reference Receiver Antenna

 RSP
Remote Status Panel

 SAE 
Society of Automotive Engineers

 SAS
Software Accomplishment Summary

 SAT 
Site Acceptance Test

 SDD 
Software Design Description

 SDP 
Software Development Plan

 SDR
System Design Review

 SCM
Software Configuration Management

 SCMP
Software Configuration Management Plan

 SEMP
System Engineering Management Plan

 SMT
Software Maintenance Training

 SMR
Source, Maintenance and Recoverability

 SOW 
Statement of Work

 SPP
Security Program Plan

 SPS 
Software Product Specification

 SQA
Software Quality Assurance 

 SQAP
Software Quality Assurance Plan

 SRD 
Software Requirements Description

 SRR
System Requirements Review

 SRS
Software Requirements Specification

 SS
Software Standards

 SSA
System Safety Assessment

 SSAP
System Safety Assurance Program

 SSAPP
System Safety Assurance Program Plan

 SSAPSR
System Safety Assurance Progress Summary Report

 SSAWG
System Safety Assurance Working Group

 SSDD
System/Subsystem Design Description

 SSE
Software Support Environment

 SSIP
Systems Security Implementation Plan

 SSM
System Safety Manager

 SSS
System/Segment Specification

 STD 
Software Test Description

 STDP
Supplemental Technical Data Package

 STE 
System Test Environment 

 STP 
Software Test Plan

 STPr
Software Test Procedures

 STR 
Software Test Report

 STrP
Software Transition Plan

 SUM
Software User's Manual

 SW
Software

 SVD 
Software Version Description

 SVP
Software Verification Plan

 SVC&P 
Software Verification Cases and Procedures 

 SVRR
Software Verification Results Report

 CSCI
Software Configuration Items

 TASA
Task and Skills Analysis 

 TCDR
Training Course Design Review

 TDP
Training Development Plan

 TEPG 
Test & Evaluation Process Guidelines

 T&E
Test & Evaluation

 TGC
Training Guidance Conference

 TIB
Technical Instruction Book

 TIM 
Technical Interchange Meeting

 TOR 
Technical On Site Representative

 TRACON
Terminal Radar Approach Control

 TRR 
Test Readiness Review

 UPS
Uninterruptible Power Supply

 VDB
VHF Data Broadcast

 VRTM 
Verification Requirements Traceability Matrix

 WBS 
Work Breakdown Structure

 WJHTC
William J. Hughes Technical Center

 WAAS 
Wide Area Augmentation System  

