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INTRODUCTION AND OVERVIEW

AFS-420/440 requires contract support to aid in the further implementation of the Global Positioning System (GPS) to include its augmentations of the Wide Area Augmentation System (WAAS) and Local Area Augmentation System (LAAS) and in the implementation efforts for the initial National Airspace System (NAS) capability of a Required Navigation Performance (RNP) concept.  

The Flight Procedure Standards Branch, AFS-420, has the responsibility for establishing the operational and technical standards, for developing, coordinating, and publishing instrument flight procedures criteria, and for establishing policy implementation criteria for all phases of flight.  

The Flight Operation Simulations and Analysis Branch (AFS-440) provides research and development and analysis necessary to derive standards and criteria for operational implementation of new technologies into the NAS.  

The objectives of this SOW address requirements for FY-04 and beyond for GPS/WAAS/LAAS and RNP.  The objectives are compatible with FAA long-term implementation initiatives for other ConOps including RNP, Strategic Plan for 2004-2008, Free Flight, CFIT, International Implementations, the FAA Administrator’s Flight Plan and the Safer Skies Initiative.  This project plan also addresses requirements for other Aviation Flight Standards (AFS) organizations performing tasks closely associated with AFS criteria development programs.

GPS

The development and publication of instrument procedures criteria is fundamental and critical to the implementation of GPS within the airspace of the United States and in international operations. The operations for which criteria is required include all phases of flight from en-route, terminal arrivals, instrument approaches, through departures. The operational procedures for GPS apply to all classifications of aircraft from new large jet transport aircraft through commuter, business, general aviation, and helicopters. The process of development spans the following: 

· Development and analysis of system performance,

· Computer modeling and simulation,

· Flight test research,

· Data analysis,

· Drafting criteria,

· Coordination of criteria among and between the FAA, industry, military, and where appropriate with the international community, and

· Editorial preparation for publication and distribution.

When criteria are officially published in FAA orders and procedures are implemented; training must be provided, implementation policy and guidance published, and technical guidance and assistance provided. Criteria must be coherent with the objectives of safety, capacity, best use of airspace, and economic operations. Implementation must also be compatible with operations in international airspace and foreign countries. The contractor skills that are required in support of this work range from administrative, pilot/operations, engineering, mathematical and statistical analysis, computer specialization, human factors engineering, and programming. These skill sets are resident within the attached contract labor categories.  

RNP

The RNP concept for defining system performance of aircraft, airspace, and procedure classifications marks a progression to a new generation of operations.  These operations include terminal instrument operations and instrument approaches that are performance-based rather than specific to each navigation system and installation. The RNP concept requires a new classification system of terminal operations and approaches. There is also a necessity to determine what classifications of RNP apply to each configuration of GPS and to correlate this to the criteria required for each classification. It is also necessary to identify the operations for which each of the various RNP levels shall be used and to develop criteria correlated to each operation and RNP combination. These operations shall include, but not be limited to:

· Parallel approaches,

· Complex missed approaches,

· Complex terminal arrivals,

· Departures to include complex paths, and

· Advanced terminal routes.

Implementation guidance must be developed and technical support for implementation provided. The Contractor shall provide subject matter for orders, circulars and manuals for pilots, operators and others associated with implementation of RNP in the NAS. Representation must be provided for national and international panels, committees, working groups and other forums to assure that the positions of the United States are represented, that safety and economy of operations are preserved and that competitive positions are maintained for operators and manufacturers.

GPS TASKS

GPS/WAAS TERPS Technical Support 

The contractor shall provide technical support in the following areas to assist AFS-420/440 accomplish the following:

· Finalize standards and recommended practices for Global Positioning System (GPS) and GPS/Wide Area Augmentation System (WAAS) in the NAS.

· Develop recommendations to modify standards and recommended practices for merging the operation of the GPS/WAAS Ground Based Aviation System (GBAS) into the International Civil Aviation Organization (ICAO) Global Navigation Satellite System (GNSS) program.

· Continue development and publication of the NAS Standard for Terminal Instrument Procedures (TERPS) criteria for GPS/WAAS.  Develop and publish updates on charting standards, pilot guidance, changes to the Aeronautical Information Manual (AIM), and other FAA publications as required by GPS/WAAS driven changes.

· Develop recommendations for procedures for international air navigation services/operations (PANS-OPS) for GNSS/SBAS (WAAS).

· Establish policy for NAS implementation of GPS/WAAS and revisions to FAA Order 8260.19, Flight Procedures and Airspace.

· Develop requirements for WAAS complex path procedures in terminal areas.

· Develop sophisticated navigation applications and operational concepts supporting improvements in safety, efficiency and capacity, brought about by new NAS innovations like Free Flight.

Implementation of GPS/WAAS as a Primary Means of Navigation System For All Phases Of Flight Operations And Procedures, Including Precision Approach

The contractor shall support the continued development and implementation of the instrument procedures, standards and criteria required to achieve the maximum benefits from the WAAS.  The support for criteria development shall include performing analytical studies, simulation testing, flight-testing, and data analysis. Initial criteria will be revised, as operational data and results of system simulation analysis become available.  The Contractor shall develop operational improvement recommendations for MOPS, RTCA SC-159, and ICAO PANS-OPS through the Obstacle Clearance Panel (OCP).  The Contractor shall provide input to GOIWG (formally SOIT) on procedures standards.

The Contractor shall provide input as follows:

· Revise non-precision approach, missed approach, and departure criteria as required by latest flight test data.

· Develop criteria and policy for overlay of Victor and Jet air routes.

· Refine criteria based on operational data to improve safety, efficiency and capacity.

· Develop criteria based on implementation of system to support advanced complex terminal navigation concepts.

· Develop criteria and refine existing criteria to support RNP and Free Flight, Flight 2000, and other emerging flight navigation systems.

· Revise criteria for GPS/WAAS precision approaches, including intermediate, final and initial missed approach segments as required by latest flight test data.

· Support development of optimum international criteria for precision approach and complex terminal routes to be included with ICAO PANS-OPS.

· Continue development of simulation modeling and implementation in Flight Systems Laboratory (FSL).

· Develop guided missed approach and departure procedures.

LPV/TERPS

The contractor shall:

· Analyze data supporting refinements of criteria.
· Develop implementation guidance.
· Develop computer simulation modeling and analysis.
· Provide guidance for implementing criteria in support of functions related to procedure design and publication.
· Develop and implement charts and databases.
· Provide support for development and implementation of international standards consistent with system performance and standards of the United States.
Instrument Procedures Coordinating Team (IPCT) (Formerly Satellite Procedures Implementation Team (SPIT))
The IPCT activities ensure that implementation of GPS/WAAS procedures: realizes the operational, safety and economic objectives; complies with system performance characteristics; is compatible with policies within the various disciplines of FAA and DoD operator groups; and is consistent with ICAO implementation strategies. The IPCT develops the following: recommendations for procedures implementation, strategies for achieving objectives, and methods for resolving inconsistencies.  The IPCT ensures consistent application of criteria and coordinates consistent publication standards between involved and affected FAA participants.  The IPCT ensures coordination between all offices involved in the production of end-to-end publication of WAAS procedures to prevent a critical path development due to lack of coordination.

The Contractor shall:

· Identify, track, and facilitate interdisciplinary solutions required to operationally implement WAAS into the NAS.  

· Provide technical interchange for the implementation of GPS/LAAS instrument approach procedures, terminal navigation routes and en route operations. 

· Provide logistics and administrative support to the IPCT Chair(s).

Complex TERPS
The contractor shall provide on-going technical support in the following areas:

· Implementation of GPS/WAAS for Area Navigation (RNAV) routes and random routes (free flight),

· Criteria development for complex terminal navigation, including curved path, three-dimensional and four-dimensional terminal routes,

· GPS performance applied to RNP implementation,

· Investigation, studies and testing associated with advanced terminal navigation concepts including complex arrivals and departures,

· Criteria development for low-altitude precision GPS/WAAS RNAV Routes,

· Criteria development for RNP with GPS-based sensors through a test environment using aircraft, computer models and flight simulation lab studies to achieve objectives in safety, economy, operational benefits in terminal NAV routing and reduced approach minima,

· Install GPS/WAAS in test aircraft so as to meet RNP requirements in terminal and approach phases of flight,

· Develop test plans for test and analysis,

· Develop criteria for RNP for terminal routes and approaches,

· Develop and run computer model simulations, test the models and analyze the data for criteria development for RNP,

· Refining existing criteria for RNP, and

· Develop and publish criteria for RNP terminal routes, approaches, missed approaches, and en route applications.

Helicopter TERPS

The contractor shall provide on-going technical support in support of the above mentioned development efforts to include:

· Develop criteria for helicopter departure for heliports and “point in space”.

· Develop criteria for helicopter holding operations - Heliports lighting for GPS at remote sites, city sites, and offshore sites.

· Provide testing and criteria development for helicopter departures from heliports and “point in space”.

· Develop criteria for helicopter steep-angle approaches (up to 6 degrees) for heliports.

· Develop criteria for helicopter holding in airspace specific to helicopter operations. 

· Publish advisory circulars for helicopter simultaneous and non-interfering (SNI) operations at airports, for low-level air routes, and for heliports.

· Prepare heliport infrastructure to support helicopter precision approaches using GPS/WAAS.

GPS/LAAS

TERPS Technical Support

The contractor shall provide technical support in the development and implementation of standards and criteria for the design of instrument approach procedures and terminal procedures for GPS/LAAS.  Support shall be provided in the form of technical expertise for the design and conduct of flight tests, reduction and analysis of data, computer modeling and simulation, development of criteria, coordination of documents for concurrence, resolution of comments, and preparation of documents for final publication. Support disciplines include engineers, data analysts, pilots, computer scientist, technical writers, editors and procedure designers. 

Non-Standard Approaches

The contractor shall:

· Characterize system performance parameters relevant to establishing instrument approach procedure design standards and criteria for terminal-area, curved-path navigation (employing RF Legs) culminating in a precision final approach segment and missed approach,

· Perform data analyses and develop total system error models and procedure design parameters for development of procedure design standards and criteria for publication in FAA Order 8260.3B, TERPS, and 

· Perform Data collection and analysis to address constant altitude tracks, descending, vertical path intercept and stabilization, wind effects, a navigation solution, guidance, aircraft stability, and other flight dynamic effects and tracking fidelity.  This extends to all phases of flight and segments of instrument procedures including arrivals, approaches, missed approaches, departures and all terminal routes.

Instrument Procedures Coordinating Team (IPCT) Formerly Satellite Procedures Implementation Team (SPIT)
The IPCT activities ensure that implementation of GPS/LAAS procedures: realizes the operational, safety and economic objectives; complies with system performance characteristics; is compatible with policies within the various disciplines of FAA and DoD operator groups; and is consistent with ICAO implementation strategies. The IPCT develops the following: recommendations for procedures implementation, strategies for achieving objectives, and methods for resolving inconsistencies. The IPCT ensures consistent application of criteria and coordinates consistent publication standards between involved and affected FAA participants.  The IPCT ensures coordination between all offices involved in the production of end-to-end publication of LAAS procedures to prevent a critical path development due to lack of coordination.

The Contractor shall:

· Identify, track, and facilitate interdisciplinary solutions required to operationally implement LAAS into the NAS.  

· Provide technical interchange for the implementation of GPS/LAAS instrument approach procedures, terminal navigation routes and en-route operations. 

· Provide logistical and administrative support to the IPCT Chair(s)

Complex TERPS and LAAS PVT Performance Analysis

The contractor shall develop TERPS criteria to support application of GPS/LAAS with Position/Velocity/Time (PVT) updates for RNAV systems. The contractor also shall develop TERPS criteria to implement complex terminal arrivals, departures, and three-dimensional, complex instrument approach procedures and missed approach procedures.

RNP TASKS

TERPS Technical Support

During the performance of the tasks under this SOW, the contractor will interface with other FAA organizations, industry, military, international organizations, and professional societies as required. Papers will be prepared and presented before these groups, as required, to convey and support positions on criteria and implementation policy. The Contractor shall participate in groups, panels and committees, as required, to assure compatibility between operational concepts and criteria, and to assure that the position of the United States is represented effectively internationally.

The Contractor shall:

· Support Flight Test or simulator test programs, simulator setup, pilot briefings, and observer responsibilities specifically for data collection in support of RNP test plans,

· Conduct industry research (fleet equipage, turn algorithms, RNP logic for simulation engineering data packages, et cetera),

· Provide technical support in the development and implementation of standards and criteria for the design of instrument approach procedures and terminal procedures to heliports and runways for helicopters employing GPS/LAAS,

· Perform flight validation – development of standards validation plan using available aircraft resources,

· Analyze test data received, define distributions for technical reports and for FSL use,

· Perform modeling and simulation – develop RNP scenarios of interest and construct computer models of the various RNP navigation systems, incorporate new and existing components into existing airframe and environmental models to run the desired RNP scenarios,

· Perform risk analysis and safety evaluations – use dispersion data from flight and simulator testing and high speed simulations and test criteria violation data to evaluate risks associated with RNP operations in both comparative and absolute terms,  

· Develop position papers and criteria proposals for presentation to ICAO and similar forums for international coordination,

· Perform RNP web page development,

· Conduct criteria development and publication, to include criteria writing and support services, drafting/drawing support, Internet support of review process, document editing, publishing, and distribution functions for RNP publications and orders,

· Generate graphics for RNP TERPS and related documents in standard graphics format (such as AutoCAD or Corel formats),

· Generate technical reports to be used as background technical material for published criteria (“green page material”) as well as software implementation of criteria, 

· Assist with human factors research that includes analysis of pilot and air traffic responses to proposed implementation, new requirements and responsibilities, 

· Provide draft changes and process the Airman’s Information Manual (AIM), the United States Aeronautical Information Publication (AIP), Advisory Circulars, Guidance letters and related documents related to RNP implementation, and

· Provide support for RNP and TERPS Training for use by the United States and the ICAO.  This support shall include the development and dissemination of training material for RNP capabilities and tools such as RNAV Pro.

Instrument Procedures Coordinating Team (IPCT) Formerly Satellite Procedures Implementation Team (SPIT)

The IPCT activities ensure that implementation of GPS/LAAS procedures: realizes the operational, safety and economic objectives; complies with system performance characteristics; is compatible with policies within the various disciplines of FAA and DoD operator groups; and is consistent with ICAO implementation strategies. The IPCT develops the following: recommendations for procedures implementation, strategies for achieving objectives, and methods for resolving inconsistencies. The IPCT ensures consistent application of criteria and coordinates consistent publication standards between involved and affected FAA participants.  The IPCT ensures coordination between all offices involved in the production of end-to-end publication of RNP procedures to prevent a critical path development due to lack of coordination.

· Identify, track, and facilitate interdisciplinary solutions required to operationally implement RNP into the NAS.  

· Provide technical interchange for the implementation of RNP instrument approach procedures, terminal navigation routes and en-route operations. 

· Provide logistical and administrative support to the IPCT Chair(s)

OVERALL SUPPORT SUMMARY

The following summarizes the support required for this work effort.  This support by the Contractor shall include, but not be limited to, the following activities:

· Participating in committees and panels for the development of system performance specifications for all types of equipment associated with the implementation of GPS for air navigation,

· Participating in international forums and panels for the development of criteria and standards for international promulgation,

· Designing and conducting flight-test projects for data collection and supporting criteria development and implementation policy and guidance,

· Performing data analysis from flight test projects,

· Designing and conducting computer simulation modeling for research,

· Performing statistical and probabilistic analysis,

· Writing draft criteria,

· Coordinating draft criteria within FAA, industry groups, military, and operator organizations,

· Performing editorial processes necessary to circulate and obtain concurrence for criteria publication,

· Publishing criteria,

· Developing recommendations for international criteria,

· Participating in panels, working groups and forums to support the positions of the United States on national and international implementation,

· Preparing guidance material for implementation of criteria,

· Preparing supplementary material for orders, manuals and circulars for pilots and other user disciplines,

· Preparing and presenting papers before professional forums to disseminate information through these forums to user communities, and gain feedback on implementation,

· Participating in national and international forums for the development of charting and data base standards, and

· Developing and implementing computer-based research and development systems.

DELIVERABLES

The AFS-420 Technical Representative will assign deliverables as required through letters of direction.
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