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Topic:

The Collaborative Path to Success

Abstract

This paper provides a high level introduction to the FAA’s Operational Evolution Plan and other on-going activities related to CNS/ATM.

Discussion of Issues:
1.  Operational Evolution Plan 

America’s strategy for meeting overall transportation needs emphasizes safe, secure and coordinated services while anticipating new demands and expectations. Within that strategy, the Federal Aviation Administration’s (FAA) vision for aviation transportation builds on a foundation of safety, security and efficiency while modernizing our National Airspace System (NAS).

Prior to September 11, the NAS would handle 1.9 million passengers, 40 thousand tons of cargo, and

60 thousand non-scheduled flights through the system daily. Demand at the busiest airports and congested

airspace led to delays and a lack of efficiency, flexibility, and predictability throughout the NAS, especially during peak flight times and severe weather conditions. These delays disrupted airline operations, passenger plans, and the U.S. economy. To meet those challenges, and the increasing operational complexity of the NAS, the FAA and the entire aviation community worked together to create

the Operational Evolution Plan (OEP) released to the public in June 2001.

While some priorities have shifted in light of September 11 and changing economics have forced some delays in equipage and new technologies, traffic and demand are already on the rebound and expected to reach previously projected levels. The OEP assumes we are staying the course to build an aviation system for the 21st century with efficiency and capacity improvements needed to mitigate anticipated congestion.

[image: image1.png]The OEP is organized into four problem clusters, or quadrants:

Each quadrant is composed of solution sets representing commitments of the aviation community to operational changes that enhance efficiency and increase NAS capacity. Solutions sets also include benefits, schedules and key decisions.

More detail is provided at http://www.faa.gov/programs/oep

The operational evolution is proceeding as planned with few exceptions. Significant 2001 improvements implemented as planned include the new Detroit runway, additional choke point sectors, Traffic Management Advisor (TMA) operations, Area Navigation (RNAV) routes at more than 24 airports, summer 2001 collaboration efforts and many more changes. The exceptions were Passive Final Approach Spacing Tool (pFAST) and  Gulf of Mexico communications. Operational use of pFAST did not begin as planned, however, implementation of an alternative solution has yielded positive results and a geographic expansion is underway. Completion of Gulf communications buoys will extend into 2002. 

Priorities are shifting as the community adjusts to changes in traffic demand and economic conditions. Some airports have accelerated runway improvements (Houston), while others have slipped (Minneapolis). New decisions about the use of tools and technologies were made to improve efficiency more quickly. For example, the FAA decided to complete the deployment of User Request Evaluation Tool (URET) at all 20 en route centers by 2004 and plans for the initial use of 30/30 separation in the Pacific have been accelerated to 2005.  Also, the community is committed to trials of data link Build 1 in Miami as scheduled, and a continuation of Build 1 operations to further refine and enhance data link use with more aircraft coming online.  Build 1A follows in December, 2005.  Overall, greater detail and distinctions in status has been added to the OEP to firm up mid and long term objectives, and to distinguish firm commitments from planning activities. In particular, details were added to the descriptions for research and operational trials for surface movement and situational awareness, the use of cockpit displays and the coming severe weather season. To balance workload, responsibility for the surface movement and situational awareness solutions has been moved to the Terminal Business Unit.

2.  Other FAA Programs and Activities

Appendix 1 is a table of on-going FAA Programs and activities related to CNS/ATM.

3.  Guidance Materials 

Appendix 2 is a listing of relevant guidance materials related to CNS/ATM implementation.  It contains both current materials; and, a listing of materials under development.  Further, a list of US GPS related web sites is provided.  Clicking on one of the links will take you to the appropriate web site for the resource(s)/document(s) listed.
Appendix 1:  On-Going FAA Programs and Activities Supporting CNS/ATM

	En Route Automation Modernization (ERAM)

· Replacement of NAS HOST software

· Adds improved/new capabilities to support

· NAS Architecture 4.0, Free Flight, ATS needs, airlines, improved surveillance, INFOSEC, NIMS,etc.

· 24x7x52 services for AT with full function backup to support AT &AF needs and reduce impacts from failures

· Rearchitecture

· Open standards-based system, ICAO compliant, support of NAS-wide information sharing

· Logical, modular, expandable, and manageable products


	
	· Significant progress made on architecture definition/requirements

· Strategy developed to deliver interim benefits

· Program to leverage other FAA initiatives (URET, OFFLOAD, etc.)


	Steve Anderson 202.366.1038

Jay Merkle 202.366.4452

	Air Route Traffic Control Center Modernization/Replacement 


	Background: 

Modernization:

· The M-1 Control Floor (Mod 4 area)

· Control Wing Basement Mod 2 (CWB2)

· Automation Wing 2nd Floor and Attic Renovation

· Administration Wing Renovation and Expansion (ADR)

· Security issues (9/11)

· Replacement prioritization complete

Replacement:

· Feb.28,2001 Memo-ATP-1 to ARR-1 Request for ARTCC Replacement Program

· 20 ARTCC buildings are over 35 years old

· Internal infrastructure is aging and resulting in operational impacts and failures

· ARTCCS have reached design capacity

· 
	Ops Concept for three (3) Centers

· High Altitude

· Low Altitude

· Arrival/Departure Areas

· Modernization Prioritization complete and sent to Regional offices

· En Route Facilities and Building Systems Strategic Planning Sub-Team (EFaBS SP-ST) activities


	Gerry Oswald 

202.267.7787 

Lawrence Outlaw 202.493.4403 

Art Warnack 

(Unitech – 202.314.4347), 

Debra Derman 

(Jacobs – 703.351.4377)

Tom Carnegie (Jacobs)

	User Request Evaluation Tool (URET)

· Is an en route automated conflict probe

· Predicts loss of aircraft to aircraft separation up to 20 minutes ahead and aircraft to airspace up to 40 minutes ahead of the current position

· Permits the controllers to conduct trial plans to assess pilot requests or potential solutions to predicted conflicts.

Has substantial data management capability (Electronic Flight Strips)


	The URET prototype is used on a daily basis at:

· *Indianapolis (ZID) 

· *Memphis (ZME)

·  Kansas City (ZKC)

NOTE: ZID and ZME operational with MITRE prototype


	Free Flight Phase 1 will deploy URET Core Capability Limited Deployment (CCLD) to the following ARTCCs by mid-CY 2002: 

      Chicago (ZAU)

Atlanta    (ZTL)

Washington (ZDC)

Cleveland  (ZOB)

Indianapolis (ZID)

Memphis (ZME)


	Don Frenya

(202) 267-7406

	Weather and Radar Processing (WARP)

Stage 1 Phase 2 WARP:

· Displays 3 levels of Nexrad weather data on DSR consoles.

· Provides weather products to Central Weather Service Unit for Air Traffic use


	
	IOT&E will NOT be required based on the evaluations at ZFW and the plans for WARP demo/evals in the future
	Don Frenya

(202) 267-7406

	Traffic Management Advisor (TMA)

· TMA affects traffic flow and planning of aircraft operating in the en route airspace

· Enables to en route controllers and traffic management specialist to develop complete arrival-sequencing plans (“meter lists”)

· TMA supports early runway assignments that maximize the adapted airport’s use of its available capacity


	TMA is operational at the following sites:

Fort Worth ARTCC (ZFW)

Denver ARTCC (ZDV) 

Minneapolis ARTCC (ZMP)

Los Angeles ARTCC (ZLA) 

Atlanta ARTCC (ZTL)

         Miami ARTCC (ZMA)
	Free Flight Phase 1 will deploy TMA to the following sites:

Oakland ARTCC (ZOA)

Chicago ARTCC (ZAU)


	Don Frenya

(202) 267-7406

	Passive Final Approach Spacing (pFAST)

pFAST was a scheduled deployment to 6 TRACONS as part of FFP1 initiative.  PFAST provides the TRACON controller with runway sequence numbers and runway assignments via the ARTS data block.  This functionality assist the controller in optimizing:

· The flow of traffic to adapted airports with the TRACON.

· The use of available runways and surrounding airspace.


	
	Because of adaptation/software problems that could not be overcome, the deployment of the pFAST tool has been cancelled until further notice.  


	Don Frenya

(202) 267-7406

	Advanced Technologies and Oceanic Procedures (ATOP)

· ATOP will be used to provide common, integrated oceanic system for 3 ARTCCs with Oceanic airspace (ZNY, ZOA, and ZAN).  ATOP will supply these 3 ARTCCs with common procedures, training and support that will allow the air traffic controllers to use the latest communications and surveillance technology available.

· Lockheed Martin and ARINC competed for the ATOP contract.

· Air Traffic, Program Office and Airway Facility personnel took part in the evaluation, both in Australia and New Zealand and also at the respective company’s design facilities.


	ATOP contract on June 18, 2001 – under protest
	Work continues while protest is evaluated

AF and AT CHI Technical Exchange Meeting (TEM) held in July 2001

Interface TEM held in July 2001

Power TEM held in July 2001

Data Reduction and Analysis TEM held in July 2001

Air Traffic system specification and requirements review scheduled to begin on July 30, 2001

Airway Facility system specification and requirements review tentatively scheduled to begin on August 6

ZOA will be key-site facility


	Robert Leftwich

(202) 493-44447

	En Route Information Display System (ERIDS)

ERIDS is an information system on an auxiliary display at the sector level that off-loads many functions currently being handled by Host and adds many other new functions for ATC use.  The Air Traffic DSR Evolution Team (ATDET) is doing prototype development and initial CHI work.  ERIDS will help make the job of replacing existing FDP/RDP capabilities as part of the ERAM program easier.  Combination of ERIDS and URET will eventually eliminate the need for any paper at the sector.  ERIDS is in the initial prototype phase.  The two target test facilities are ZBW and ZLC.  Target date for initial installation is October/November 2001.
	Initial prototype deployment of ERIDS Phase I has begun at ZLC.  The other two sites to receive the prototype will be ZJX and ZBW in Spring ‘02.  ZJX has been moved ahead of ZBW because of some upcoming events (i.e., the Daytona 500).  


	IDU at ZLC is scheduled for January 14, 2001.  

An ATDET decision was made to install an ERIDS console in flight data area at each ARTCC where ERIDS is undergoing prototype development.  

Depending on the success of the program at the first two sites, the ERIDS prototype (or an enhanced version of the system) will be deployed to other ARTCCs.

The prototype is still is development and a firm install date has not been determined.  As capabilities are validated as operationally acceptable, they will be incorporated into existing NAS systems as appropriate. ERIDS products are broken down into the following categories:

· Aeronautical quick reference data

· Aeronautical charts

· ATC documents

· Weather products

· Messaging data products


	Don Frenya

(202) 267-7406

	Corridor Integrated Weather System (CIWS)

CIWS is a weather system that makes use of enroute and terminal sensors (NEXRAD, ASR9, ARSR4).  It provides high update rates and high product quality through multi-sensor editing.  It provides radar mosaics and storm motion products over a large regional area.  Its purpose is to facilitate collaborative decision making (CDM) through simultaneous product distribution to the TMUs at ARTCCs, ATCSCC, AOCs and pilots.


	
	
	Don Frenya

(202) 267-7406

	Free Flight Brief

Free Flight enhances the aviation community's ability to collaboratively share data and to view and optimize all phases of flight - from planning and surface operations to en route flight paths. In collaboration with the aviation community. Free Flight is introducing new 

Technologies and procedures. 

Free Flight is the industry-endorsed strategy that calls for the limited deployment of selected core capabilities that are already providing early benefits to users of the National Airspace System. Deployed systems are integrated into the traffic management system with operational procedures and training to minimize risk and achieve greater user satisfaction. Collaboration and sharing of information is becoming a new way of doing business. 

	Free Flight Phase 1 was established in 1998 to deliver five "core capabilities" defined by the RTCA, an organization that serves in an advisory capacity to the FAA, through a consensus process that drew upon the airline industry, labor organizations, the NAS Modernization Task Force, and other FAA offices. FFP1 tools are to be in place by the close of 2002. To date, FFP1 has delivered on its charter, providing significant early benefits on time and within budget. Free Flight Phase 1 is a success. 

	Free Flight Phase 2 is now chartered to geographically expand upon the successes of FFP1 as well as to conduct research to alleviate congestion and provide greater access to the NAS. The FFP2 timeline is from October 2000 through December 2005. 

Free Flight Tools being deployed:

· User Request Evaluation Tool

· Traffic Management Advisor (TMA)

· *Passive Final Approach Spacing Tool (pFAST)

* pFAST deployment cancelled


	Don Frenya

(202) 267-7406

	National Airspace Redesign (NAR)

Regional Optimization and System Choke Points

· improve airspace utilization with existing infrastructure

· enhance capacity of new runways

· initial implementation of advanced navigation

· solutions for airspace including:  procedures, Choke Points, technology, and flow management

Regional redesign

· accommodate new traffic growth and changing fleet

· unconstrained terminal ingress and egress

· integrated advanced new procedures and new equipment technologies

High Altitude Concept

· overhaul national en route airspace

· promote user-preferred, non-restricted routings

Oceanic redesign

· leverage state-of-the-art technology, procedures and programs

· enable alternative routing during weather events

· oceanic uniformity


	NAR Accomplishments

· new sectors and enhanced airspace flows in the Northeast, Great Lakes, and Mid-Atlantic Regions, which reduces congestion and restrictions

· expedited access to and from key airports using advanced technologies

· modern airspace structures in Phoenix and Las Vegas
	On-Going/Planned Activities

· Salt Lake City Four Cornerpost

· Seattle Portland Terminal Redesign

· Denver South Airspace

· Salt Lake, Denver, Seattle en route redesign

· Bay to Basin Redesign

· SFO dual point navigation

· N. California TRACON

· Las Vegas North

· Phoenix Southside Redesign

· Oakland ARTCC Oceanic

· Honolulu Redesign

· Western, Southeast, Interior Alaska airspace

· Anchorage Terminal

· Alaska Oceanic

· Houston Area ATS

· St. Louis Midwest Airspace Plan

· Omaha Redesign

· Kansas City ARTCC

· Upper Midwest Expansion

· Great Lakes Corridor

· Boston Consolidated TRACON

· NY/NJ/PHL Metropolitan

· Charlotte, Atlanta, Cincinnati, Orlando and Miami Terminal Optimization and Redesign

· Regional North/South Flows


	Sabra Kaulia

(202) 267-9205

Rodger Dean

(202) 267-9275

Rodger Dean

(202) 267-9275

John Timmerman

(202) 267-7247

Rodger Dean

(202) 267-9275



	Choke Point Sectors  (Operational and Planned).

Operational sectors:

                   

Pike Low, ZID


Waterloo, ZAU


Crosby Low, ZOB


Lake Super High, ZOB

Geneseo, ZOB

 

Batesville, ZID



Madison, ZID



Geauga, ZOB

 

PHL east, PHL

            

PHL north, PHL

Sparta, N90


Newark Rwy 4, N90

 
Under construction:




Wilmington, ZNY Offshore

Manteo, ZNY Offshore



	Actual operational date

March 22, 2001

April 19, 2001


April 30, 2001

April 30, 2001

April 30, 2001

August 25, 2001 


August 25, 2001 


November 1, 2001

December 27, 2001

December 27,2001

December 27, 2001

December 27, 2001

Planned operational date
May 30, 2002

May 30, 2002
	
	Rodger Dean

(202) 267-9275



	NAS Operational Evolution Plan

Organized in Four Operational Quadrants:

• Arrival/Departure Rates

• En Route Congestion

• Airport Weather Conditions

• En Route Severe Weather

	
	Near-Term Plans (2002):

• Improved precision

approaches

• Widespread use of Free

Flight tools

Mid-Term Plans (2003-2004):

• Optimize airspace design

• Reduced vertical separation

• Enhanced navigation procedures

Long-Term Plans (2005-2010):

• Data communications

• Satellite navigation

• Enhanced surveillance


	http://www.faa.gov/programs/oep

	RNP-10 (50 Lateral)
	9 Feb 98
	Operational approval for US aircraft to fly in RNP-10 airspace.  First application was in the North Pacific
	Bob Hanson

(202) 267-3739

	Basic RNAV (RNP-5)
	20 Mar 98
	Operational approval for US aircraft to fly in B-RNAV environment in European airspace.
	Bob Hanson

(202) 267-3739

	RNP-4 (30/30 Oceanic)
	Nov 02
	Operational approval for US aircraft to fly in RNP-4 airspace.  First application expected to be in Oceanic airspace (Tasman Sea)
	Bob Hanson

(202) 267-3739

	P-RNAV (RNP-1)
	Under development
	Operational approval for US aircraft to fly in P-RNAV environment in European airspace.
	Richard Gastrich

(202) 267-9533

	RNP RNAV
	Under development
	Delegated to the TAOARC
	Kathy Perfetti

(202) 267-3760

	CNS/ATM Operations
	Under development
	Effort to develop Required Total System Performance (RTSP) operations
	Bill Petruzel

(202) 267-7209

	GPS Approvals
	19 Dec 94

AC 90-94 

AC 90-94A under development
	Guidance and procedures for use of Satellite Navigation, includes GPS as primary means of Class II navigation
	Hank Cabler

(202) 267-3752

	GPS/WAAS – Approvals
	Dec 03
	Will provide increased integrity availability and accuracy to GPS.  GPS/WAAS will support LPV approaches in US domestic airspace.  
	Hank Cabler

(202) 267-3752

	LPV Procedures
	Dec 03
	Establish criteria and publish approaches
	Hank Cabler

(202) 267-3752

	GPS/LAAS Cat I
	Dec 04
	Will provide straight in approaches to Cat I minima and PVT (GBAS PS) for other applications (RNAV in coverage airspace).
	Hank Cabler

(202) 267-3752

	GPS/LAAS Complex Procedures
	TBD
	Will allow GPS/LAAS avionics to do complex approaches without airborne database
	Hank Cabler

(202) 267-3752

	GPS/LAAS Cat II/III
	TBD
	Will provide service for Cat II/III and support surface operations.
	Hank Cabler

(202) 267-3752

	Terminal Area Operations Aviation Rulemaking Committee (TAOARC)


	December 2001

AC 120-29A and RNP for the terminal area (including RNAV instrument approach procedures).
	This committee will provide a forum for the United States aviation community to discuss and resolve issues, provide direction for U.S. flight operations criteria, and produce U.S. consensus positions for global harmonization. 

a. The general goal of the committee is to develop a means to implement improvements in terminal area operations that address safety, capacity, and efficiency objectives, as tasked, that are consistent with international implementation. In the context of this committee, terminal area means the airspace that services arrival, departure, and airport ground operations. This committee provides a forum for the Federal Aviation Administration (FAA), other government entities, and affected members of the aviation community to discuss issues and to develop resolutions and processes to facilitate the evolution of safe and efficient terminal area operations. This committee supports the international harmonization process.

b. To achieve these objectives, the committee’s initial task is to identify and resolve outstanding issues pertaining to draft Advisory Circular

(AC) 120-29A and other draft required navigation performance (RNP) materials including, but not limited to, AC 20-RNP, AC 90- RNP

RNAV, AC 120-xxx (airport obstacle analysis), and FAA Order 8260.RNP. The committee will develop draft AC language and a strategy, process, and schedule for the implementation of new or revised criteria. The committee will make its recommendations, including any recommendations for rulemaking and additional tasking, to the Administrator through the Associate Administrator for Regulation and Certification.
	FAA Co-Chair

Kathy Perfetti

(202) 267-3760

Industry Co-Chair

Jim McKie 

Air Transport Association

(202) 626-4011

	LORAN-C
	TBD
	TBD


	Mitch Narins 

(202) 493-4339

	Traffic Alert & Collision Avoidance (TCAS II)
	TCAS II AC (20-131B) published for comment (June 2002)


	NPRM for TCAS on weight basis (Cargo Aircraft) vs. pax capacity in comment resolution phase – rule by end of CY 2002
	Robert H. Passman

AIR-130

202.267-9586

	Automatic Dependent Surveillance – Broadcast (ADS-B)
	ADS-B MASPS (June 2002) DO-242
	1090 MOPS to comply with ADS-B MASPS above (DO-260) 260 A in progress

Universal Access Transceiver (UAT)  Minimum Operational Performance Standards (MOPS) and Traffic Information Service-Broadcast (TIS-B) Minimum Aviation System Performance Standards (MASPS) prepared for SC-186 Plenary in June 2002 for final review, comment & approval.
	Jerry Anderson

AIR-130

202.493.4694

	Cockpit Display of Traffic Information (CDTI)
	Other documents: Cockpit Display of Traffic Information (CDTI) MOPS in committee, 

Airborne Surveillance and Separation Assurance (ASSAP) MOPS in WG-4 SC-186,  

Airborne Separation Assurance (ASA) MASPS in progress (includes Required Surveillance Performance), 

Application of Airborne Conflict Management; Detection, Prevention & Resolution) ACM Concept published (DO-263) 
	DO-243 Guidance for Implementation of CDTI published
	Jerry Anderson

AIR-130

202.493.4694

	GPS

The objective of the FAA is to support the operational use of satellite navigation for all civil aviation needs, including departure, terminal oceanic, en route operations, non-precision and precision approaches, and surface navigation.  Incremental steps to achieve this goal have already occurred, many steps are underway, and more are planned for the future.

This work includes avionics development and certification, air traffic control matters, flight standards, procedures development and validation, and interference work.
	In 1994, the FAA declared GPS operational for use for civil aviation applications.  Since that time, the FAA has supported a variety of initiatives to integrate the use of GPS into the U.S. National Airspace System.

Avionics Development:  The FAA has worked with the international community to develop MOPS, TSOs, and ACs for avionics, and have supported the harmonization of MOPS and SARPS.

Air Traffic:  Air Traffic initiatives related to the evolution from ground-based navaids to space-based navigation have been ongoing and not limited to national implementation, as these developments have been presented at various ICAO panels for global implementation.

Flight Standards:   The shift from ground-based to space-based navigation sources have shifted the primary focus used in obstacle clearance determination and standards development.  The FAA established a Satellite Operational Implementation Team (SOIT) to foster this work.  The SOIT has been in operation since 1991 and offers open participation at its semi-annual Industry meetings.  The FAA has participated in national and international forums to help ensure benefits to manufacturers and operators are applicable on a worldwide basis.  Additionally,

Procedures:  The FAA has been developing GPS-related procedures since the mid-90s, and is now producing LNAV/VNAV procedures that can be used with the future WAAS and LAAS.

Interference:  The FAA has been involved with a variety of studies evaluating GPS vulnerabilities based on intentional and unintentional interference.  Interference reporting procedures have been developed and are being incorporated into formal documents for Airways Facilities and Air Traffic Control personnel.


	These activities will continue in support of GPS for the foreseeable future, and will also be tailored to support the WAAS and LAAS as they are placed into operation.
	POC:  Dave Peterson/Jeff Williams

	WAAS

The Wide Area Augmentation System (WAAS) is a critical component of the FAA’s strategic objective of a seamless satellite navigation system for civil aviation.  WAAS will improve the accuracy availability, and integrity of GPS; thereby improving the capacity and safety currently provided by the National Airspace System.  Ultimately, WAAS will allow GPS to be used as a primary means of navigation from take-off through precision approach with vertical guidance.


	The contract to build WAAS was issued in 1996, and in 1999 the WAAS began broadcasting a navigation signal 24 hours a day /      7 days a week.  The WAAS signal is currently being used for a variety of non-safety of life applications, in addition to aviation. 


	The FAA plans to commission WAAS for LNAV/VNAV at the end of 2003.


	POC:  Hal Bell/Dan Hanlon/Jeff Williams

	LAAS

The Local Area Augmentation System (LAAS) will augment GPS to provide an all-weather approach, landing, and surface navigation capability.  LAAS will yield the extremely high-accuracy, availability, and integrity necessary for Category I, II, and III precision approaches.
	The LAAS architecture was presented and approved by the ICAO GNSS-P in February 1997.  In September 1998 RTCA published the LAAS MASPS.  The LAAS MOPS were completed in February 2000.  SARPS for GBAS (i.e.  LAAS), for CAT I only,  have been approved by the ICAO Air Navigation Commission with an applicability date of November 1, 2001. 


	In 2002, the FAA will award a contract for the production of CAT I LAAS.  Initial Operational Capability for CAT I LAAS is expected in early 2004.  Concurrently, the specification for the CAT II/III is under development.
	POC:  Steve Hodges/Rich Lay/Jeff Williams


Appendix 2:  Guidance Materials Related to CNS/ATM

1. Guidance materials
a.  Title 14 of the Code of Federal Regulations (14 CFR):  Parts 91, 121, 125, 129, and 135.

b.  International Civil Aviation Organization (ICAO) Documents.  Copies of the following ICAO documents may be obtained from ICAO, Document Sales Unit, 999 University Street, Montreal, Quebec, H3C 5H7, Canada; Tel.: (514) 954-8022; Fax: (514) 954-6769.

(1)  Document 9613, Manual on Required Navigation Performance.

(2)  Document 9689, Manual on Airspace Planning Methodology for the Determination of Separation Minima.

(3) Document 9750, Global Air Navigation Plan for CNS/ATM Systems.

c.  RTCA, Inc. Documents.  Copies of the following RTCA documents may be obtained from RTCA, Inc., 1140 Connecticut Avenue, NW, Suite 1020, Washington, D.C., 20036-4001.

(1)  DO-200A, Standards for Processing Aeronautical Data.

(2)  DO-201A, User Recommendations for Aeronautical Information Services.

(3)  DO-208, Minimum Operational Performance Standards for Airborne Supplemental Navigation Equipment Using Global Positioning System (GPS).

(4)  DO-229, Minimum Operations Performance Standards:  Wide Area Augmentation System

(5)  DO-236A, Minimum Aviation System Performance Standards:  Required Navigation Performance for Area Navigation.

(6) DO-264, Guidelines for Approval of the Provision and Use of Air Traffic Services Supported by Data Communications.

(7) RTCA/DO-160D, Environmental Conditions and Test Procedures for Airborne Equipment;

(8)  RTCA/DO-178B, Software Considerations in Airborne Systems and Equipment Certification;

(9)  RTCA/DO-180A, Minimum Operational Performance Standards for Airborne Area Navigation Equipment Using a Single Collocated VOR/DME Sensor Input;

(10)  RTCA/DO-187, Minimum Operational Performance Standards for Airborne Area Navigation Equipment Using Multi-Sensor Inputs;

(11)  RTCA/DO-194, Minimum Operational Performance Standards for Airborne Area Navigation Equipment Using Loran-C Inputs;

(12)  RTCA/DO-254, Design Assurance Guidance for Airborne Electronic Hardware.
d.  FAA Technical Standard Orders (TSO).  Copies of the following TSOs may be obtained from the U.S. Department of Transportation, Publications Department, Ardmore East Business Center, 3341 Q 75th Avenue, Landover, MD, 20785.

(1)  TSO-C60b, Airborne Area Navigation Equipment Using Loran-C Inputs;

(2)  TSO-C115b, Airborne Area Navigation Equipment Using Multisensor Inputs.

(3)  TSO-C129a, Airborne Supplemental Navigation Equipment Using the Global Positioning System (GPS). 

(4)  TSO‑C144, Airborne Global Positioning System Antenna;
(5)  TSO‑C145, Airborne Navigation Sensors Using the Global Positioning System (GPS) Augmented by the Wide Area Augmentation System (WAAS);

(6)  TSO‑C146, Stand-Alone Airborne Navigation Equipment Using the Global Positioning System (GPS) Augmented by the Wide Area Augmentation System (WAAS);

e.  FAA Orders.  Copies of the following Orders may be purchased from the U.S. Department of Transportation, Publications Department, Ardmore East Business Center, 3341 Q 75th Avenue, Landover, MD, 20785.

(1)  Order 8400.12A, Required Navigation Performance 10 (RNP-10) Operational Approval.

(2)  (DRAFT)  Order 8260.RNP, Required Navigation Performance (RNP) Instrument Approach Procedures Construction.

(3)  Order 8400.11, IFR Approval of Differential GPS Special Category I Instrument Approaches Using Private Ground Facilities
f.  FAA Advisory Circulars (AC).  Copies of the following ACs may be obtained from the U.S. Department of Transportation, Publications Department, Ardmore East Business Center, 3341 Q 75th Avenue, Landover, MD, 20785.

(1)  AC 20-130A, Airworthiness Approval of Navigation or Flight Management Systems Integrating Multiple Navigation Sensors.

(2)  AC 20-138, Airworthiness Approval of Global Positioning System (GPS) Navigation Equipment for Use as a VFR and IFR Supplemental Navigation System.

(3)  (DRAFT)  AC 20-RNP, Airworthiness Approval of RNP RNAV Systems in the U.S.  

(4)  (DRAFT)  AC 90-FPP, Development and Submission of Special Instrument Procedures to the FAA.  

(5)  AC 90-94, Guidelines for Using GPS Equipment for IFR En Route and Terminal Operations and for Nonprecision Instrument Approaches in the U.S. National Airspace System.

(6)  (DRAFT)  AC 90-45B, Operational Approval for Area Navigation (RNAV).

(7)  AC 90-97, Use of Barometric Vertical Navigation (VNAV) for Instrument Approach Operations Using Decision Altitude.

(8)  AC 20-115B, Radio Technical Commission for Aeronautics, Inc. Document RTCA/DO-178B;

(9)  AC 20-129, Airworthiness Approval of Vertical Navigation (VNAV) Systems for Use in the U.S. National Airspace System (NAS) and Alaska;

(10)  AC 21-40, Application Guide for Obtaining a Supplemental Type Certificate;

(11)  AC 23-8A, Flight Test Guide for Certification of Part 23 Airplanes;

(12)  AC 23.1309-1C, Equipment, Systems, and Installations in Part 23 Airplanes;
(13)  AC 25-4, Inertial Navigation Systems;

(14)  AC  25-7, Flight Test Guide for Certification of Transport Category Airplanes;
(15)  AC 25-11, Transport Category Airplane Electronic Display Systems;

(16)  AC 25-15, Approval of Flight Management Systems in Transport Category Airplanes;
(17)  AC 25.1309-1A, System Design and Analysis

(18)  AC 27-1B. Certification of Normal Category Rotorcraft;

(19)  AC 29-2C, Certification of Transport Category Rotorcraft;

(20)  AC 90-79, Recommended Practices and Procedures for the Use of Electronic Long-Range Navigation Equipment;

(21)  AC 90-82B, Direct Routes in the Conterminous United States;

(22)  AC 90-96, Approval of U.S. Operators and Aircraft to Operate under Instrument Flight Rules (IFR) in European Airspace Designated for Basic Area Navigation (BRNAV/RNP-5);

(23)  (DRAFT) AC 90-RNP, Required Navigation Performance (RNP) Implementation in the United States National Airspace System.(NAS)

(24)  AC 91-49, General Aviation Procedures for Flight in North Atlantic Minimum Navigation Performance Specification Airspace;

(25)  (DRAFT) AC 120-29A, Criteria for Approving Category I and Category II Landing Minima for FAR 121 Operators;

(26)  AC 120-33, Operational Approval of Airborne Long-Range Navigation Systems for Flight within the North Atlantic Minimum Navigation Performance Specification Airspace.

g.  Other Relevant Documents.  
 

Department of Defense Interface Control Document (ICD) ICD-GPS-200C, Navstar GPS Space Segment/Navigation User Interface.  You may obtain copies of the civil version of this document from the GPS Joint Program Office, SSD/CZ, Los Angeles AFB, CA 90006; or at http://www.navcen.uscg.mil/gps/geninfo/.

National Imagery and Mapping Agency (NIMA) Technical Report NIMA TR 8350.2, World Geodetic System 1984, Its Definition and Relationships with Local Geodetic Systems.  You may obtain copies of this document at http://www.nima.mil/.

FAA National Airspace System Architecture Version 4.0.  An electronic version of this document and architecture updates are available at http://www.faa.gov/nasarchitecture/.

FAA Specification Wide Area Augmentation System (WAAS), FAA-E-2892B.  This document is available on-line at http://gps.faa.gov/.

DOD/DOT 1999 Federal Radionavigation Plan (FRP).  DOT publishes the FRP biannually and you may order copies through the National Technical Information Service, Springfield, VA 22161.

2.  Web Sites

This section provides links to Uniform Reference Locators related to the U.S. GNSS (GPS) Implementation Reference Material(s) including:

Note:  With this file active on your computer, you can click on the URL and will be automatically sent to that web site location.
         Significant areas required for GNSS Implementation
· International Library - FAA Office of System Architecture and Investment Analysis
· Operational approvals  

· GPS as a Primary Means of Oceanic/Remote Operations 

· Order 8400.11 Interim Procedures to Approve Special Instrument Approach Operations Using DGPS
· Advisory Circular AC 90-94A, Guidelines for Operators using Global Positioning System Equipment for IFE En Route and Terminal Operations and
for Nonprecision Instrument Approaches in the U.S. National Airspace System 
Airport Design Guide 

· Advisory Circular 150/5300-13 Runway Design 
· Certification 

· AC 20-138 Airworthiness Approval of Global Positioning System (GPS) Navigation Equipment For Use as a VFR and Supplemental Navigation System 
· TSO C-129 and C-129a Approvals. This is a table containing a listing of companies who have received approval to mark their GPS equipment with the TSO C-129 or TSO C-129a marking. This table is updated periodically 

· TSO C-129 a Airborne Supplemental Navigation Equipment Using the GPS
· TSO C-146, Stand-Alone Airborne Navigation Equipment using the Global Positioning System (GPS) Augmented by the Wide Area Augmentation System (WAAS) 
· Operating procedures for pilots 

· Aeronautical Information Manual 

· Operating procedures for controllers 

· Air Traffic Control Procedures 

· FAA Supervisor's Handbook 

· En route - approach and departure procedure design 

· US Terminal Procedures Library 
· Implementation Policy 

· Ground and flight inspection 

· US Standard Flight Inspection Manual 

· Requirements for the aeronautical database 

· FAA Aeronautical Information Division 

· Issuance of NOTAMS 

· GNSS NAVAID Malfunctions 

· GNSS NOTAMS 

· US Notam Office 

            Additional guidance for GNSS Implementation:          

· Aeronautical information circulars 

· US AIP 

· Advisory circulars 

· FAA Flight Standards Advisory Circulars 

· Aircraft Certification Advisory Circulars 

· AIP supplements and NOTAMS 

· Notices to Airman Publication 

· US Notam Office 

· TSOs and equivalent documents 

· TSO-C115 - Airborne Area Navigational Equipment using Multi-Sensor Inputs 
· TSO-C129a - Airborne Supplemental Navigation Equipment Using GPS 
· TSO-C144 - Airborne Global Positioning System Antenna 
· TSO-C145 - Airborne Navigation Sensors Using the Global Positioning System (GPS) Augmented by the Wide Area Augmentation System (WAAS) 

· TSO-C146 - Stand-Alone Airborne Navigation Equipment using the Global Positioning System (GPS) Augmented by the Wide Area Augmentation System (WAAS) 
· Federal Aviation Regulations 

· Searchable Federal Aviation Regulations 

· Other technical reference documents 

· FAA Aircraft Certification: Regulatory and Guidance Library 
�
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