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Preface

This report provides the results of the activities performed under National Aeronautics and Space Administration (NASA) contract NAS2-98005, RTO-42, Task 3 - Perform a Research and Development Gap Analysis.  The objective was to update and extend a previously produced research and development gap analysis. This task extends the results of NRA RTOs 2 and 23 to include several more information sources.  More importantly, it provides an assessment of gaps in the research applications needed to achieve the enhancements to the NAS services described in the AATT ATM/OPSCON - 2001 Update which has been provided as CDRL 2 of this RTO.  
The process employed by SRC to accomplish this task is similar to that which was used successfully to accomplish the gap/overlap analysis in NRA RTO 2 and 23.  The major differences between this task and the previous work are:
· a gap analysis to identify research gaps in the new AATT ATM/OPSCON 2001 rather than the FAA ATS 2005 CONOPS as was done for NRA RTO 23,

· a focus on gaps in enhancement area applications (functional additions to today’s air traffic control system) that results in identifying Operational Needs Statements that are not satisfied by ongoing research, and

· addition of an analysis to determine research activity overlaps among NASA Decision Support Tool Development, Distributed Air Ground (DAG) Concept Elements, the FAA Free Flight Program, the FAA Safe Flight 21 Program, and the FAA ASD Implementation Steps as outlined in FAA’s Architecture 4.0 document.
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1. Introduction

The objective of this task was to update and extend a previously produced research and development gap analysis. This task extends the results of NASA Research Announcement (NRA) Research Task Orders (RTOs) 2 and 23 to include several more information sources.  More importantly, it provides an assessment of gaps in the research applications needed to achieve the enhancements to the National Airspace System (NAS) services described in the Advanced Air Transportation Technologies (AATT) Air Traffic Management Operations Concept (ATM/OPSCON) - 2001 Update which has been provided as Contract Delivery Requirements List (CDRL) 2 of this RTO.  

The predecessors to this program were RTO 2 "Global Gap Analysis of Operational Requirements Derived from Future Operational Concepts for the National Airspace" which was completed in November 1998 and RTO 23 "Assessment of Research and Development Efforts Supporting Future Operational Concepts for the National Airspace System."   RTO 42, Task 3 increased the scope of research and development programs evaluated.

Appendix B contains a list of the documents and programs used for gap analysis in RTO 23, a list of documents for the extraction of Operational Need Statements (ONS) in RTO 35 and RTO 42, and a list of documents used in this (RTO 42) gap analysis.  A total of 40 documents were used to develop ONS, which are verbatim extractions that represent operational needs contained within these documents.  Of these 40 documents, 13 new documents were added to the study since RTO 35.  Even with the addition of these new documents, no additional (or new) ONS were found and no conflicting ONS were identified.  Table 1 provides a summary of the ONS by source document.

Table 1. ONS Summary by Source Document
AATT97 Milestone 1.0.0
738

ATS Concept of Operations for NAS in 2005 – Narrative
22

Addendum 1: Operational Tasks & Scenarios
21

Joint Government – Industry Operational Concept (RTCA)
31

NAS Architecture 4.0
36

Safe Flight 21 Functional Specification
9

ATS Concept of Operations for NAS Mature State (MITRE)
12

ATS Performance Plan for FY 1998 – 2000
5

ATM Strategy for 2000+, Volume 2
4

DAG TM Concept Definition
16

Constrained En Route Airspace Problems (RTO 7)
2

Multi-Facility TMA Requirements (RTO 16)
2

Assessment of R&D Efforts – Future Ops Concepts (RTO 23)
16

TOTAL
914


2. Analysis Methodology

The R&D Gap Analysis methodology relied heavily on the air traffic service areas approach utilized by the FAA System Architecture and Investment Analysis (ASD) office.  Steve Bradford of (ASD) office has identified nine air traffic service areas.  For the purposes of RTO42, these nine service areas were modified into the nine enhancement areas.  

Figure 1 depicts the analysis methodology.   Interpretation of this figure requires some definition of terms.    To begin, Task 2 of this CDRL identified the nine enhancement areas that are defined below.

Flight Planning - provides flight plan support for pilots and flight plan data processing.  Capabilities include pre-flight and in-flight flight plan processing and usage, and the provision of flight planning information and development support.  Collection and processing of proposed and amended flight plans and dissemination of approved IFR and VFR flight plans are also included.  

Separation Assurance - ensures that aircraft maintain a safe distance from other aircraft, terrain, obstacles, weather and selected types of airspace not designated for routine air travel. Capabilities include on-board and ground based separation functions on the airport surface and in the terminal, en route, and oceanic domains. Separation assurance results in a clearance from the controller to the pilot or in a command from an on-board system such as the Traffic Alert and Collision Avoidance System (TCAS) to execute an evasive maneuver.

Situational Awareness and Advisory - provides advice and information to assist pilots in the safe conduct of flight and aircraft movement.  Capabilities include the development and dissemination of weather, traffic and NAS status information and advisories to enhance the situational awareness of pilots and controllers.  This area also includes the generation of alerts including conflict alerts, terrain and obstacle alerts, severe weather alerts, wind shear alerts, wake vortex alerts, and microburst alerts.  Normal IFR/VFR traffic advisories, automatic terminal information service (ATIS), and weather advisories including icing and clear air turbulence are also included in this area.
Navigation and Landing - provides electronic and visual guidance to pilots/aircraft to enable safe and efficient use of the NAS. Capabilities include airborne, landing, and surface guidance.  Information is provided to pilots to determine their location from point-to-point during flight with and without visual reference to the ground.  This includes navigation reference definition, on-board navigation, remote determination of aircraft course and position, and approach and landing guidance.

Traffic Management-Strategic Flow - provides for orderly flow of air traffic from a national system perspective in order to maximize overall NAS throughput, flexibility, and predictability.  Capabilities include long term planning, flight day traffic flow management, tactical Special Use Airspace (SUA) allocation, and traffic flow data archiving and performance assessment.  This service strategically plans the number of aircraft using the national system to ensure safe, orderly, and efficient movement under varying operational conditions.
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Figure 1.  Gap/Overlap Analysis Methodology

Traffic Management-Synchronization - supports the merging, sequencing and spacing of aircraft for efficient use of the NAS from the perspective of a local facility or group of facilities.  Capabilities include synchronization of both airborne and surface traffic.  This service tactically coordinates the number of aircraft using the local system to ensure safe, orderly, and efficient movement under varying operational conditions.  
Airspace Management - ensures the safe and efficient use of airspace as a national resource through design, allocation, and stewardship of the airspace.  Capabilities include airspace design and strategic management of SUA.  Classification of airspace to balance the varied needs of user groups and the general public in a safe and efficient manner is accomplished by this service including the development of airspace structures, route structures, and aeronautical charts.

Emergency and Alerting - monitors the NAS for distress or urgent situations, evaluates the nature of the distress, and provides an appropriate response to the emergency. Capabilities include emergency assistance and alerting support.  This area provides emergency assistance to local, state, federal agencies, foreign agencies and private entities in support of their aviation activities including: airspace and airport planning; procedures development; training; maintenance; flight inspection; charts and forms; and, law enforcement support.  This area also includes flight monitoring and following, emergency assistance, and military and government operations assistance.  In addition, search and rescue (S&R) alerts are initiated after determining that an aircraft may be overdue, lost, or downed and physical search activities are supported by providing information and direction. 

Infrastructure/Information Management - ensures a safe and efficient NAS through management and operation of the air traffic control infrastructure, by promoting the optimal use of the aviation radio spectrum, and through the dissemination of aeronautical information.  Capabilities include monitoring and maintenance, communications management, and aviation information collection and dissemination.  This area provides for the monitoring of all NAS systems.  It also includes the management of infrastructure strategic resources, infrastructure systems, logistics, documentation, system status information, and operations and maintenance (O&M) data.   It does not include the infrastructure systems (e.g., Airport Surveillance Radars (ASRs), Air Route Surveillance Radars (ARSRs), Automatic Dependent Surveillance-Broadcast (ADS-B)) themselves.  Air/ground, ground/ground, and air/air communications management including spectrum management, communications interfaces and protocols, information transport, data and communications security are encompassed by this area.  Support for NAS-wide information collection and distribution to all users and service providers including collection and dissemination of aeronautical information (i.e., aeronautical charts, flight information publications, air traffic control, Notice to Airmen (NOTAMs)) and weather information in support of safe and efficient operation of aircraft is also provided.
The enhancements to the NAS will be accomplished by the implementation of a series of proposed applications or projects that fall into the following categories:

· AATT Decision Support Tools

· AATT Distributed Air/Ground Concept Elements

· Safe Flight 21 Enhancements

· Free Flight Phase 1 and 2 Enhancements

· FAA ASD Implementation Steps

Each of the applications within these categories has been allocated or mapped to a specific enhancement area and in most cases to only one enhancement area.  This mapping is provided as Appendix B in CDRL 2.  An example of the allocation process for the Flight Planning Enhancement Area is provided as Table 2.
Returning to Figure 1, the first level of Gap/Overlap analysis applies to the Enhancement Area Applications.  Figure 1 illustrates the complete methodology for identifying both technology and funding gaps.   However, this study has focused on the application-level technology gaps alone.  Funding status of the various applications is provided in Appendix C.  It can be pointed out that major unfunded applications include NAS-WIS, and most DAG Concept Elements.  Funding status and definitions of the FAA ASD Implementation Steps were not available at the time of publication of this report.  The lack of definition of ASD Implementation Steps (IS) means that no operational need statements (ONS) can be assigned to them.

The detailed results of the Gap Analysis are presented in Appendix D and the Overlap Analysis in Appendix E.
Table 2.  Flight Planning Enhancement Area Applications

Enhancement Area
Application

Flight Planning
DAG CE.1 – NAS-Constraint Considerations for Schedule/Flight Optimization


DAG CE.5 – Free Maneuvering for User-Preferred Local TFM Conformance / AOP – Dynamic Route Planner


FAA ASD – Flight Plan Evaluation


FAA ASD – Interactive Flight Planning


FAA ASD – Future Flight Plan


3. Analysis Results

This study identified 351 gaps affecting 405 ONSs.  This count includes ONSs affected by more than one gap so that the total affected ONSs will be fewer than 405.  Appendix D provides a full listing of the application-level technology gaps. The three Enhancement Areas with the highest percentage of gaps are:

· Emergency and Alerting  with 73% of ONS unmet

· Airspace Management with 66% of ONS unmet
· Navigation and Landing with 47% of ONS unmet
Table 3 provides a summary of the gap analysis for each enhancement area.  All enhancement areas have significant technology application gaps.   Airspace Management, Infrastructure/Information Management, and Strategic Traffic Management were found to contain the majority of gaps.

Table 3.   Gap Analysis Summary 
Enhancement Area
ONS Unmet
% Unmet

Emergency and Alerting
8 of 11
73

Airspace Management
63 of 95
66

Navigation and Landing 
34 of 72
47

Infrastructure/Information Management
170 of 391
43

Traffic Management – Strategic Flow
47 of 150
31

Situational Awareness and Advisory
25 of 132
19

Separation Assurance
19 of 119

16


Traffic Management – Synchronization 
34 of 238
14

Flight Planning
5 of 99
5

The identified Operational Needs Statements create numerous requirements on the future air traffic management system.  The programs and projects included in this study address many of these requirements. However, a number of requirements are not addressed.  If these gaps or capability shortfalls are not filled, then the indicated number of ONS will not be satisfied.  The major application gaps identified include:
· Dynamic Airspace Use – Domestic and Oceanic (49 ONS affected)

· Reduced Oceanic Separation Standards (31 ONS affected)

· Reduced Domestic Separation Standards (10 ONS affected) 

Many ONSs require implementation of particular infrastructure improvements.  Until decisions are made concerning the implementation of these improvements, there are potential gaps that might not be filled.  These infrastructure improvements include:

· NAS-WIS (77 ONS affected)

This improvement is required to satisfy a dominant portion of the future NAS communications and information distribution needs.  It may be accomplished by a collection of small improvements rather than a single NAS-WIS program. 

· ADS-B Implementation Decision (23 ONS affected)

This technology has been under study for over 15 years and is identified as a solution to surveillance coverage, accuracy, and integrity needs for domestic (continental United States), oceanic, and worldwide airspace.  
· GPS certified for sole means, with LAAS/WAAS (19 ONS affected)

The GPS has been a concentrated area of study for the FAA since the first GPS satellites were launched.  The augmentation programs have been identified and contracts awarded to provide the needed precision and integrity to support civil aviation navigation requirements.

· Datalink Implementation (14 ONS affected)

This technology is generally defined as two-way digital communications from the ground-to-aircraft and aircraft-to-aircraft.  The difference between this technology and NAS-WIS is that datalink focuses on the content and use of this one-medium feature.  Numerous studies over the last 20 years have identified an important role for data link in transferring information to and from the aircraft with very high accuracy and integrity.

· National Infrastructure Management System (170 ONS affected,  including the 77 ONS gaps associated with NAS-WIS above).

The lack of a well defined and funded program to make the necessary management and information system infrastructure improvements will seriously impede the fulfillment of many of the ONS.

Safe Flight 21, an important FAA program, consists of the demonstration of nine specific technologies that are critical to the concept of free flight.  These nine technologies are individually and collectively needed to address over 64% of the Narrative Level I CONOPS entries.  The nine technology areas are:

· Flight Information Service (FIS)
· Controlled Flight Into Terrain (CFIT)
· Improved Terminal Operations in Low Visibility
· Enhanced Visual Operations and Situational Awareness
· Enhanced Operations for En Route Air-to-Air
· Improved Surface/Approach Operations
· Airport Surface Display for the Controller
· ADS-B for Surveillance in Non-Radar Airspace
· ADS-B to Enhance Radar and Automation Performance
Overlaps exist among many of the FAA and NASA programs and projects.  Specifically, AATT Tools and DAG Concept Elements overlap with the Free Flight and Safe Flight 21 programs.  In fact, one approach to achieving Free Flight is built on several NASA AATT Tools so that in many instances the overlap is intentional.

The major overlaps occur among the following programs and projects:
· DAG CEs and SF-21

· SF-21 and ASD Implementation Steps

· AATT Tools and ASD Implementation Steps

It should be noted however that the ASD Tools may be predicated on DAG, SF21, and AATT Tools resulting in intentional overlaps.  Detailed program and project overlaps are provided in Appendix E.

Appendix A.  Acronyms and Abbreviations

This is an Air Traffic Control acronym list augmented with some of the acronyms used in this report.

A/C
Aircraft

ABPE
Automated Barometric Pressure Entry

ACARS
Aircraft Communications Addressing and Reporting System

ACE
Aviation Capacity Enhancements

ADAS
AWOS Data Acquisition System

ADDS
Aviation Digital Data Service

ADF
Automatic Direction Finder

ADS
Automatic Dependent Surveillance

ADS-B
Automatic Dependent Surveillance Broadcast

AERA
Automated En route Air Traffic Control

AF
Airway Facilities

AFSS
Aeronautical Flight Services Station

AFTN
Aeronautical Fixed Telecommunications Network

AGATE
Advanced General Aviation Transportation Equipment

AGFS
Aviation General Forecast System

AIP
Airport Improvement Program

AIRMET
Airman's Meteorological Information

ALDARS
ASOS Lighting Detection and Reporting System

ALSF
Approach Lighting System with Sequenced Flashing Lights

AMASS
Approach Movement Area Safety System

AMS
Acquisition Management System

AMSS
Aeronautical Mobile Satellite Service

ANICS
Alaska NAS Inter-facility Communications System

ANSI
American National Standards Institute

AOAS
Advanced Oceanic Automation System

AOC
Airline Operations Center

APP
Application Portability Profile

ARINC
Aeronautical Radio, Incorporated

ARP
Airport Organization

ARSR
Air Route Surveillance Radar

ARTCC
Air Route Traffic Control Center

ARTS
Automated Radar Terminal System

ASD
Aircraft Situation Display

ASDI
Aircraft Situation Display to Industry

ASDE
Airport Surface Detection Equipment 

ASOS
Automated Surface Observing System

ASR
Airport Surveillance Radar

ASR-WSP
Airport Surveillance Radar-Weather System Processor

ASRP
Aviation Safety Research Program

ASTERIX
All Purpose Structural Eurocontrol Radar Information Exchange

ATC
Air Traffic Control

ATCBI
Air Traffic Control Beacon Interrogator

ATSCC
Air Traffic Control System Command Center

ATCT
Airport Traffic Control Tower

ATIS
Airport Traffic Information Service

ATM
Air Traffic Management

ATN
Aeronautical Telecommunications Network

ATS
Air Traffic Services

AVR
Regulation And Certification Organization

AWC
Aviation Weather Center

AWOS
Automated Weather Observing System

AWP
Aviation Weather Processor

AWR
Aviation Weather Requirement




B
Billion

BRI
Basic Rate Interface

BUEC
Backup Emergency Communications




CAASD
Center for Advanced Aviation System Development (MITRE)

CARF
Central Altitude Reservation Function

CASA
Controller Automation Spacing Aid

CAT
Category

CAT I
Category I Approaches

CAT II
Category II Approaches

CAT III
Category III Approaches

CBA
Cost-Benefit Analysis

CDM
Collaborative Decision Making

CDRL
Contract Deliverable Requirements List

CDTI
Cockpit Display Of Traffic Information

CENRAP
Center Radar ARTS Presentation

CFIT
Controlled Flight into Terrain

CFR
Code Of Federal Regulation

CFWARP
Central Flow WARP

CHI
Computer Human Interface

CIP
Capital Investment Plan

CNS
Communication, Navigation, Surveillance

CNS/ATM
Communication, Navigation, Surveillance/Air Traffic Management

CONOPS
Concept Of Operations, also Level I Concept of Operations

CONUS 
Continental United States 

COPS
Cost Performance System 

COTS
Commercial Off-The-Shelf

CP
Conflict Probe

CPC
Controller-Pilot Communications

CPDLC
Controller To Pilot Data Link Communications

CRTS
CONOPS and Requirement Tracking System (SRC generated acronym)

CRDA
Converging Runway Display Aid

CTA
Control By Time Of Arrival

CTAS
Center TRACON (Terminal Radar Approach) Automation System

CWSU
Center Weather Surface Unit




D-ATIS
Digital Automatic Terminal Information Services

DARC
Direct Access Radar Channel

DASI
Digital Altimeter Setting Indicator

DBRITE
Digital Bright Radar Indicator Tower-Equipment

DDTC
Data Delivery Of Taxi Clearance

DLAP
Data Link Applications Processor

DME
Distance Measuring Equipment

DOD
Department Of Defense

DOTS
Dynamic Ocean Tracking System

DSR
Display System Replacement

DSS
Decision Support System

DST
Decision Support Tool

DUATS
Direct User Access Terminal System




E-IDS
Enhanced Next Generation Information Display System

EARTS
En Route Automated Radar Tracking System

EFIS
Electronic Flight Information System

EMC
Environmental Modeling Center

EOSL
End Of Service Life

ERDI
En Route Domain Infrastructure

ETMS
Enhanced Traffic Management System

ETN
Electronic Tandem Network

ETVS
Enhanced Terminal Voice Switch

EVCS
Emergency Voice Communications




F&E
Facilities And Equipment

FAA
Federal Aviation Administration

FAATSAT
FAA Telecommunications Satellite

FANS
Future Air Navigation System

FAR
Federal Aviation Regulation

FBWTG
FAA Bulk Weather Telecommunications Gateway

FAST
Final Approach Spacing Tool

FDIO
Flight Data Input Output

FDM
Flight Data Management

FDP
Flight Data Processor

FFRDCs
Federally Funded Research and Development Companies

FFTS
Full Fidelity Training Simulator

FIR
Flight Information Region

FIS
Flight Information Service

FL
Flight Level

FMA
Final Monitor Aid

FMS
Flight Management System

FOC
Full Operating Capability

FPS
Fixed Position Surveillance

FSAS
Flight Service Automation System

FSDPS
Flight Service Data Processing System

FSL
Forecast Systems Laboratory

FSS
Flight Service Station

FTS
Federal Telecommunications System

FY
Fiscal Year




GA
General Aviation

GDP
Ground Delay Program

GICB
Ground-Initiated Comm-B

GIS
Geographic Information System

GLONASS
Global Navigation Satellite System

GPS
Global Positioning System (Global Positioning Satellite)

GUI
Graphic User Interface

GWDS
Graphic Weather Display System




HARS
High Altitude Route System

HCS
Host Computer System

HF
High Frequency

HFDL
High Frequency Data Link

HID
Host Interface Device

HID/NAS LAN
Host Interface Device/ NAS Local Area Network

HQ
Headquarters

HSI
Human-System Integration

HVAC
Heating, Ventilation, and Air Conditioning

HW
Hardware




ICAO
International Civil Aviation Organization

ICP
Initial Conflict Probe

IFR
Instrument Flight Rules

ILS
Instrument Landing System

IMC
Instrument Meteorological Conditions

INFOSEC
Information Security

INS
Inertial Navigation Systems

IOC
Initial Operating Capability

IPT
Integrated Product Team

ITWS
Integrated Terminal Weather System




JRC
Joint Resources Council




KBPS
Kilo Bytes Per Second

KHZ
Kilo Hertz




LAAS
Local Area Augmentation System

LAN
Local Area Network

LCCE
Life Cycle Cost Estimate

LDRCL
Low-Density Radio Communications Link

LEOS
Low Earth Orbiting System

Level I CONOPS
Level 1 Concept of Operations or CONOPS

LINCS
Leased Inter-facility National Airspace Communication System

LIS
Local Information System

LLWAS
Low-level Wind Shear Alert System

LORAN-C
Long Range Navigation-C System

LRR
Long Range Radar




M
Million

M1FC
Mode 1 Full Capacity

MALSR
Medium Intensity Approach Lighting System With Runway Alignment Indicator Lights

MASPS
Minimum Aviation System Performance Standards

MCI
Mode-C Intruder

MDCRS
Meteorological Data Collection And Reporting System

MEOS
Medium Earth-Orbiting Satellite

MET.
Meteorological

MHZ
Mega Hertz

MIGFA
Machine Intelligent Gust Front Algorithm

MIT
Miles In Trail

MIT/LL
Massachusetts Institute Of Technology/Lincoln Laboratory

MLS
Microwave Landing System

MMAC
Mike Monroney Aeronautical Center

MODE-S
Mode S

MOPS
Minimum Operating Standard

MPAR
Multi-Purpose Airport Radar

MSAW
Minimum Safe Altitude Warning




NADIN
National Airspace Data Interchange Network

NAS RD
NAS Requirements Document

NASA
National Aeronautics and Space Administration

NAVAID
Navigational Aid

NCEP
National Center for Environmental Protection

NCAR
National Center for Atmospheric Research

NDB
Non Directional Beacon

NESDIS
National Environmental Satellite, Data, and Information Service

NEXCOM
Next Generation Air-To-Ground Communications System

NEXRAD
Next Generation Radar

NIC
Network Interface Cards

NIMS
NAS Infrastructure Management System

NIS
NAS-Wide Information Service

NIST
National Institute Of Standards and Technology

NM
Nautical Mile

NOAA
National Oceanic and Atmospheric Administration

NOTAM
Notice To Airmen

NRC
National Research Council

NSF
National Science Foundation

NSSL
National Server Storms Laboratory

NWS
National Weather Service

NWSTG
NWS Telecommunications Gateway




O&M
Operations and Maintenance

OAG
Official Airline Guide

OASIS
Operational and Supportability Implementation System

OCS
Offshore Computer System

OMB
Office of Management and Budget

ORD
Operational Readiness Demonstration




P3I
Per-Planned Product Improvement

PAMRI
Peripheral Adapter Module Replacement Item

PABX
Public Automation Branch Exchange

PAPI
Precision Approach Path Indicator

PBC
Private Branch Exchange

PDC
Pre-Departure Clearance

PDT
Product Development Team

PFC
Passenger Facility Charge

PIDP
Programmable Indicator Processor

PIREP
Pilot Report

PPS
Precise Positioning Service

PPSS
Portable Performance Support System

PRM
Parallel Runway Monitor

PSN
Packet Switching Network

PVD
Plan View Display




RCE
Radio Central Equipment

RCL
Radio Communication Link

RD
Requirements Document

RDA
Radar Data Acquisition

R,E,&D
Research, Engineering and Development

RMMS
Remote Maintenance Monitoring System

RNAV
Area Navigation

RPD
Research Program Description

RPG
Radar Product Generator

RTA
Required Time Of Arrival

RTCA
RTCA, Incorporated

RVR
Runway Visual Range




SAIDS
Systems Atlanta Information Display System

SAMS
Special Use Airspace Management System

SAR
Search And Rescue

SCAT-1
Special Use Category I System

SDP
Surveillance Data Processor

SEAMS
Safety, Environment Assessment Management System

SFO
San Francisco International Airport

SI
Selective Interrogation

SIGMET
Significant Meteorological Information

SLIM
Software Life Cycle Model

SMA
Surface Movement Advisor

SMD
Surface Movement Detector

SME
Subject Matter Expert

SRC
System Resources Corporation, Inc.

SSR
Secondary Surveillance Radar

STARS
Standard Terminal Automation Replacement System

STAR
Space Transportation Analysis and Research

SUA
Special Use Airspace 




TACAN
Tactical Air Navigation

TCAS
Traffic Alert And Collision Avoidance System

TDLS
Tower Data Link Services

TDW
Tower Display Workstation

TDWR
Terminal Doppler Weather Radar

TFM
Traffic Flow Management

TMA
Traffic Management Advisor

TMC
Traffic Management Center

TML
Television Microwave Link

TMU
Traffic Management Unit

TRACON
Terminal Radar Approach Control

TSO
Technical Standard Order

TWIP
Terminal Weather Information for Pilots




UHF
Ultra High Frequency

URET
User Request Evaluation Tool

U.S.C.
United States Code




VASI
Visual Approach Slope Indicator

VDL
Very High Frequency Data Link

VFR
Visual Flight Rules

VHF
Very High Frequency

VOR
VHF Omni-Directional Range

VPD
Vehicle/Pedestrian Deviation

VPN
Virtual Private Networks




WAAS
Wide Area Augmentation System

WAN
Wide Area Network

WARP
Weather and Radar Processor

WIC
Weather In Cockpit

WIS
Workload Information System

WJHTC
William J. Hughes Technical Center

WMSCR
Weather Message Switching Center Replacement

WSDDM
Weather Support To De-Icing Decision Making

Appendix B. List of Documents Leading to RTO42 ATM Applications Technology Gap Analysis
Part 1: RTO23 List of ATM R&D Programs

CIP Programs

Source: Aviation System Capital Investment Plan – January 1999

CIP Program Name

Aviation Surface Weather Observation Network (ASWON)

Weather Radar Program

Terminal Doppler Weather Radar (TDWR) System

Weather and Radar Processor (WARP)

Low-Level Windshear Alert System (LLWAS)

Digital Altimeter Setting Indicator (DASI) Replacement

Integrated Terminal Weather Systems (ITWS)

Airport Surveillance Radar (ASR) Weather Systems Processor

En Route Automation Program

Tower Automation Program

Automated Radar Terminal System (ARTS) Improvements

Standard Terminal Automation Replacement System (STARS) 

Air Traffic Management Program 

En Route Software Development 

Operational and Supportability Implementation System (OASIS)

Operational Data Management System (ODMS) 

Oceanic Automation Program (OAP) 

Airport Surface Target Identification System (ATIDS) 

Digital Bright Radar Indicator Tower Equipment (DBRITE) 

Instrument Approach Procedures Automation

Civil Aviation Registry Modernization

Aviation Safety Analysis System (ASAS) 

Safety Performance Analysis Subsystem (SPAS)

Portable Performance Support System (PPSS) 

Integrated Flight Quality Assurance 

Conflict Probe

Free Flight Phase 1 (FFP1) Integration

NAS-Wide Information Services (NIS)

Instrument Landing System (ILS) 

Visual Navaids

Low Power TACAN Antennas

VORTAC 

Runway Visual Range (RVR) 

Sustain Distance Measuring Equipment (DME) 

Sustain Non-directional Beacon (NDB) 

Loran-C Monitors and Transmitter Enhancements

Augmentations for the Global Positioning System (GPS) 

Transponder Landing System (TLS)

Airport Surface Detection Equipment (ASDE) Radar and Airport Movement Area Safety System (AMASS) 

Secondary Surveillance 

Terminal Radar (ASR) Program 

Long-Range Radar Program 

Long-Range Radar (LRR) Radome Replacement 

 Precision Runway Monitor 

Runway Incursion Reduction Program (RIRP)

Automatic Dependent Surveillance Broadcast (ADS-B)

Voice Switching and Control System (VSCS) 

Radio Control Equipment (RCE) 

Voice Switches 

Communications Facilities Enhancement 

Sustaining Backup Emergency Communications (BUEC)

Emergency Transceiver Replacement 

Data Multiplexing Network (DMN) Continuation 

Expansion/Reconfiguration of Low Density Radio Communications Link (LDRCL) 

Critical Telecommunications Support 

 FAA Telecommunications Satellite (FAATSAT) 

Establish Alaskan NAS Interfacility Communications System (ANICS) Satellite Network 

National Airspace System (NAS) Recovery Communication (RCOM) 

Aeronautical Data-Link 

Next-Generation Air/Ground Radio Communications System 

Gulf of Mexico 

Voice Recorder Replacement Program (VRRP) 

 FAA Skylinks 

Automated Flight Service Stations Voice Switches (AFSSVS)

FAA Integrated Communications System for the 21st Century (FICS-21)

Airport Traffic Control Tower/TRACON Establishment/Sustainment/Replacement

 Large TRACON's 

Austin-Bergstrom International Airport Program

DOD/FAA Air Traffic Control Facility Transfer/Modernization

Flight Service Station Modernization

Air Route Traffic Control Centers (ARTCC) Plant Modernization/Expansion

Sustain San Juan Facilities

Airport Cable Loop Systems Sustained Support

Power Systems Sustained Support

Modernize and Improve FAA Buildings and Equipment Sustained Support

NAS Facilities Occupational Safety and Health (OSH) and Environmental Compliance

System Support Laboratory Sustained Support

General Support Laboratory Sustained Support

William J. Hughes Technical Center Building and Plant Support

Computer Aided Engineering Graphics (CAEG) Modernization

Aeronautical Center NAS Support Facilities

Aeronautical Center Lease

Provide FAA Housing

Child Care Centers

Technical Support Services

Capital Investment Plan (CIP) System Engineering and

Technical Assistance 

National Airspace System In-Plant Contract Support Services (NAS/IPCSS) 

National Airspace System Regional/Center Logistics Support Services 

NAS Infrastructure Management System (NIMS) 

Continued General Support 

Distance Learning

Aircraft Fleet Modernization

Aircraft Related Equipment Program

Precision Automated Tracking System (PATS) 

National Airspace System Spectrum Engineering Management

Test Equipment Modernization and Replacement 

Computer Resources Nucleus (CORN) 

NAS Training Modernization

Logistics Support Systems and Facilities

National Airspace System Implementation Support 

National Aviation Safety Data Analysis Center (NASDAC) 

Independent Operational Test and Evaluation 

NAS Management Automation Program (NASMAP) 

National Airspace Integrated Logistics Support (NAILS) 

FAA Corporate Systems Architecture 

Air Traffic Operational Management System (ATOMS) Local Area/Wide Area Networks 

NAS Information Security System (NISS)

Advanced Airline Security Systems (AASS)

Airport Technology

General Aviation and Vertical Flight Technology

Alaska Capstone Initiative/Safe Flight 21

Cockpit Technology

FAA Research Program Descriptions

Source: Research Program Descriptions (RPD’s) – FY 2000

FAA Research Program Description Name

Risk Analysis Decision Support

Airborne Data Monitoring Systems

Aircraft Icing

Electromagnetic Hazards to Aircraft Systems

Flight Control Digital Systems

APR PLANNING&DESIGN TECHNOLOGY

IMPROVED PAVING MATERIALS 

NATIONAL DYNAMIC APR PAVEMENT TESTS 

NON-DESTRUCTIVE PAVEMENT TESTING 

ADVANCED APR PAVEMENT DESIGNS 

IMPROVED APR LIGHTING SIGNAGE AND MARKINGS 

IMPROVED RUNWAY TRACTION 

APR WILDLIFE HAZARD ABATEMENT 

IMPROVED RESCUE &  FIREFIGHTING EQUIP & AGENTS

NEXT GENERATION APR LIGHTING 

Flight Deck Human Factors

R&D Partnerships

R,E&D Plans and Programs

Aeronautical Data Link

ADS-B

Traffic Alert and Collision Avoidance System (TCAS)

ATS Human Factors

Aviation System Capacity Planning

Runway Incursion Reduction

Does software affect flight safety?

Oceanic Separation Standards

Terminal Automation Advanced Capabilities Integration

Technical Lab

NAS Management

Tower Surface Automation

Voice Switch Interface Research

Enroute Oceanic DST Integration

NAS Design for Integration

Avionics and Flight Systems Technology

Navigation and  Landing

Aviation Weather Analysis & Forecasting

Aviation Environmental Analysis

Engine Exhaust Emissions Control

Lincoln Laboratories Programs

Source: Relevant aviation-related research programs at Lincoln Laboratories

Lincoln Laboratories Program Name

Combined GPS-GLONASS Signals for Navigation

ADS-B (Automatic Dependent Surveillance - Broadcast)

ASDE

New York ITWS

Data Link

Air Traffic Management (ATM)

Terminal Radar Weather Surveillance Enhancements

En Route Infrastructure Integration

Surveillance System Enhancements (SSE)

Surveillance System Enhancements (SSE) - weather

Integrated Terminal Weather System (ITWS)

SafeFlight 21

Aircraft Vortex Spacing System (AVOSS)

ASR-9 Processor Augmentation Card (9PAC)

Aviation Weather Research on Terminal Products

MITRE CAASD Programs

Source: CAASD FY 99 Product Based Work Plan

MITRE Program Name

URET

URET 3.1 Evaluation & Daily Use

URET 3.1 Daily Use Procedures

URET Human Factors and CHI Analysis

URET Benefits Experimentation and Evaluation

URET Technology Transfer

NAS Status Information (NASSI)

Initial Collaborative Routing

TFM/CDM Metric and Benefits

Cross Cutting/FFP1

FFP1 Metrics and Evaluation Methodology

FFP1 Risk Identification and Management

FFP1 Information Security

TFM/CDM System Engineering

Ground-Ground Communications

Ground-Ground Communications

Ground-Ground Communications

Safe Flight 21

CNS System Engineering Support

CNS Avionics Evolution

CNS Avionics Roadmap

ADS-B/CDTI Applications

ADS-B/CDTI Requirements and Standards

ADS-B/CDTI Field Evaluations and Benefits

NEXCOM FY99 Products

NEXCOM Spectrum and Transition Planning

NEXCOM Risk Mitigation Activities

NEXCOM Standards Development and Validation

Datalink

Concept of Operations and Operational Safety Assessment

CPDLC Human Factors

CPDLC Requirements Definition

CPDLC System Architecture

Certification Support and Software Process Assessments

ATNSI

Decision Support System Services

Flight Information Services (FIS) 

Feasibility Analysis of FIS Policy

Technical Information for FIS Policy

NAS Radio Spectrum Requirements

Near-term INFOSEC risks

TCAS Transition Support

TCAS Transition Support

TCAS Code Changes

Navigation Architecture

WAAS/LAAS Resources

GNSS Operational Assessments

Architecture Evolution

En Route Capabilities and Architecture

SMART technology transfer to industry

TFM System Impact Assessment Capability

Collaborative Routing Coordination Tool

Terminal Domain Evolution Strategy

Evaluation of Terminal Safety Functions

Terminal Integration and Interoperability Facility Development

En Route Infrastructure Migration

2005 Laboratory Capability

Collection and analysis of controller requirements and advanced weather capabilities

Site Adaptation Tool

ATS Service Plan for 2005

AMASS Implementation

TAHSO Procedures

Field Trials on Proposed Oceanic Procedures

Implement Reduced Oceanic Separation Standards

Define Test Bed for Oceanic Operations

Terminal Procedures

Field Trials of FMS/RNAV Routes

Improve SID/STAR Structure

RNAV Terminal Routing  Concepts

RNAV En Route Routing Concepts

IFR Preferred Route Elimination

MIT Field Trials

National Airspace Redesign Approach

Efficient Airspace Design for FFP1

Performance Improvements in Eastern Triangle

Performance Improvements outside of Eastern Triangle

National Airspace Management Concepts

ATS Strategic Performance Plans

ATS Performance Measurement Application

ATS Research on ATM Performance

Separation Reductions and System Efficiency

NAS Level Information Architecture

NAS Information Security

NAS-Wide System Safety

Certification Process

NIM Operational Concept Implementation

NIMS Coordination with NAS Subsystems

Transition Airspace Controller Tools

NASA AATT Programs

Source: NASA AATT portion of NASA Aviation System Capacity Program

NASA AATT Program Name

Active Final Approach Spacing Tool

Expedite Departure Path

National Surface Advisory Tool

Collaborative Arrival Planning

Airborne Planner for Avoiding Traffic and Hazards

Free Flight Communication Study

Traffic Management Advisor

Passive Final Approach Spacing Tool

Passive Surface Movement Advisor

Conflict Prediction and Trial Planning Tool

En Route Descent Advisor

NASA TAP Programs

Source: NASA TAP portion of NASA Aviation System Capacity Program

NASA TAP Program Name

Aircraft Vortex Spacing System (AVOSS)

Airborne Information for Lateral Spacing (AILS)

CTAS/FMS Integration

Taxi Navigation and Situational Awareness (T-NASA) & Roll Out and Turn Off (ROTO)

Integrated Technology Demonstration

NCAR Programs

Source: Relevant aviation-related research programs at the National Center for Atmospheric Research

NCAR Program Name

Automated Thunderstorm Nowcasting System

Weather Support to De-Icing Decision Making (WSDDM)

Intelligent En Route Icing System

Integrated Turbulence Nowcast and Forecast System

Windshear and Turbulence Warning System (WTWS)

Three-Dimensional Terminal Viewer (3DTV)

Nextor Programs

Source: National Center of Excellence for Aviation Operations Research: Research Programs

Nextor Program Name

Positive Passenger Baggage Matching

Traffic Flow Management for Collaborative Decision Making (CDM)

Fundamental Research in Air Traffic Management

Enhancements to SIMMOD

AFS Data Warehouse/Library Pilot

Analysis of Aircraft Separation and Collision Risk Modeling

The Feasibility of Using Low Earth Orbit (LEO) Satellite Systems for Air Traffic Control Communications

CTAS Analysis Tasks

Integration of Reusable Launch Vehicles into Air Traffic Management

New World Aviation Safety

Preliminary Study of In-flight Replanning (previously titled: Airborne-Based Conflict Probe)

Communications Expert

Impact of AATT Technologies on Air Traffic Management Concept Definition

Human Factors Support to FAA Office of System Safety

Development of System Safety Metrics in Support of the Global Analysis and Information Network

Center Sector Tools Descent Advisor Research

NOAA Programs

Source: Relevant aviation-related research programs at the National Oceanic and Atmospheric Administration

NOAA Program Name

Aviation Weather Research: AGFS; Turb.Forecasting; Model Devel & Enhancement

Aviation Weather Research: NEXRAD Enhancements Product Development Team

Eurocontrol Programs

Source: Analysis of Research and Development in Eurocontrol Programmes (ARDEP): Air Traffic Management Research and Development Project Synopses – 1998

Eurocontrol Program Name

AVENUE (an ATM Validation Environment for Use towards EATMS)

MAICA (an ATM Validation Environment for Use towards EATMS)

TELSACS (TElematics for Safety Critical Systems)

DAFUSA (DAta FUSion for Airports)

ATHOS (Airport Tower Harmonised cOntroller System)

VISION (improVed aIrport A-SMGCS by integrated multisensor data fuSION)

ABEAM (Across the Borders Effects of ATM)

TRAFFIC (TRAceability oF the evolution oF CNS requirements versus operational Concepts)

EFDP/SDP (Second Development Project for next generation of the European Flight Data Processing Systems)

SACCAN-ADS/CPDLC System for CANARY''S FIR

ECA (System Specification for an ADS/SSR Platform)

PLATON (RDP integrated with FDP in SACTA, and ARTAS integration)

FOCUS/CWP (SACTA Controller Working position)

CED-ATM Experimental Centre

SACTA III (3rd SACTA Generation)

MADESA (Analysis and Development of Scenarios and Systems for ATM)

RHEA : Role of the Human in the Evolution of ATM Systems

MAICA : Modelling and Analysis of the Impact of Changes in ATM

PATIO : Platform for ATM Tools Integration up to pre-Operational

DEFAMM : Development of demonstration Facilities for Airport Movements guidance control & Management

ARAMIS : Advanced Runway Arrivals Management to Improve airport Safety and efficiency

MFLAME : Multifunction Future Laser Atmospheric Measurement Equipment

AWARD : All Weather Arrival and Departure

ProATN : Prototype Aeronautical Telecommunication Network

MAGNET A : Multi-modal Approach for GNSS1 in European Transport A

MAGNET B : Multi-modal Approach for GNSS1 in European Transport B

AIRPORT-G : Airport Integrated Research & development Project for Operational Regulation of Traffic-Guidance

DAFUSA : DAta FUSion for Airports

MANTEA : MANagement of surface Traffic in European Airports

ATHOS : Airport Tower Harmonized cOntroller System

TELSACS : TELematics for SAfety Critical Systems

CINCAT : Capacity INcrease through Controller Assistance Tools

FARAWAY : Fusion of Radar and ADS Data through Two-Way Data Link

EOLIA : European pre-Operational data LInk Applications

AATMS : Airborne Air Traffic Management System

DA VINCI : Departure and Arrival Integrated Management System for Co-operative Improvement of Airport Traffic Flow

EMERALD : EMErging RTD Activities of reLevance to ATM concept Definition

AFMS : Advanced Flight Management System

ABEAM : Across the Borders EATMS Effect

NEAP : North European CNS/ATM Application project

PROCTOR : PROtotyping and validation exercice with evaluation of Concepts TO meet the user Requirements

WEATHER : Proposal for air/ground exchange of weather data information

DADI : Data linking of Aircraft Derived Information

FARAWAY II : Fusion of ADS and RAdar Data through two-WAY data link

VISION : Improved airport A-SMGCS by integrated multi-sensor data fusion

ARIBA : ATM system safety criticality Raises Issues in Balancing Actors responsibility

CAST : Consequences of future ATM systems for air traffic controller Selection and Training

CAVA : Concerted Action on Validation of ATM Systems

OPTAS Part A : Optimisation of Airport Systems

OPTAS Part B : Optimisation of Airport Systems

SAMS : SMGCS Airport Movement Simulator

TRAFFIC : Traceability of the Evolution of CNS Requirements versus Operational Concepts

INES : Innovative Navigation European System

AVENUE : An ATM Validation Environment for Use towards EATMS

SOURDINE : Study of Optimisation procedures for Decreasing the Impact of Noise

ATOPS : A-SMGCS Testing of Operational Procedures by Simulation

EMERTA : Emerging Technologies Opportunities, Issues and Impact on ATM

NEVADA : Open Integrated Avionics for European Air Transport Aircraft

3FMS : Free Flight - Flight Management System

ISAWARE : Increasing Safety Through Collision Avoidance Warnings Integration

BIFIS : Autonomous on board control of the integrity of satellite based navigation systems

IDAKOM : Integrated Data Communication

SELAR

GPWS : Ground Proximity Warning System

GLOGINAV

HGG : High Quality Graphic Generator

RELGPS : All Weather Capability

R&D ATC Simulator

Mode S Trials & Evaluation Programme

NEAN : North European ADS - Broadcast Network

DART : Demonstrator and ATN Research Testbed

4D-Planner "Controller Support System"

DEFAMM : Demonstration Facilities for Airport Movement Management

Future VHF Systems - Architecture Implementation Study

SAPPHIRE: Satellite Navigation Differential Station at Frankfurt Airport

Experimental Programme Braunschweig

SASS-C (Surveillance Analysis Support System - Center) SASS-S (Surveillance Analysis Support System - Site)

POEMS (Pre Operational European Mode S System) : Contribution to NAT020 / STN040

EATCHIP Human Factors

CESAR (Certification Policies, Procedures & Requirements for Satellite-based Navigation & Landing Systems & Research

Munich Trials

NESS : New SID's, STAR's

JANE: Joint Air Navigation Experiments

ProATN: Prototype Aeronautical Telecommunication Network

WVWS Wake Vortex Warning System

AVENUE: An ATM Validation Environment for Use towards EATMS

GLONASS Data Acquisition for GNSS1

NEAP : North European CNS/ATM Application Project

HALS - Phase I

CAST Consequences of future ATM systems for air traffic controller Selection and Training

AFS (Advanced Function Simulator)

R&D Programme of DLR

RSVM Implementation Programme

ISAN : Integrity of Satellite Navigation

ProATN : Prototype Aeronautical Telecommunication Network

DEFAMM : Development of demonstration Facilities for Airport Movements guidance control & Management

AFMS : Advanced Flight Management System

Multi Aircraft Simplified Simulator (MASS) Advanced Functions

PHARE Demonstration 3

Fast-Time Simulations for En-Route Operational Procedures and Airspace Organisation

OSMOSE: Airspace Sectoring and Flow Allocation

Radar and Tracker Evaluations

ACAS (Airborne Collision Avoidance Systems) impact on ATC

HEGIAS : Host for Experimental Graphical Interfaces of Advanced automation Systems

IMAGINE: Integrated Means for Advanced Graphical Interfaces in air Navigation Environment

Controllers Training

DRUIDES: Determination of the Rules to Use and Implement Data link for the air-ground Exchanged Sequences

CAMELIA - Data Link Demonstrator

APHRODITE: Aircraft Parameters Handled in Real time Over Data-link to Improve Trajectory Estimation

CMS/PARADISE - Prototype Adaptable & Reconfigurable ATM Demonstration & Integration Simulator Environment

DAARWIN - Flight Data Processing Test Bed

ERATO: En Route Air Traffic Organiser

MOZART (approach control and runway sequencing tools)

GOETHE/SHAMAN

AGLAE - Mode S Experiments

Global Dependability Analysis

Dependability of ATC Systems

ATN Definition

SALSA (ATC test bench for ASMGCS)

ASAS (Airborne Separation Assurance Systems) studies

Contrepoint - Multi-Sector Planning (MSP) Control

IESSA Training

Software Library

Maintenance of MASS Simulator

Psycho-sociological Studies

ESMERALDA : Human Factors centred Design of Systems and work Methods related to Air/Ground Data-Link

Airborne Collision Avoidance Logics

ACAS and ASAS Analysis Tools

SHAMAN/AMC

ORCA : Airport Slots Compliance Tool

IOCP - Co-operative Tools

EOLIA : European pre-Operational data LInk Applications

ARTAS : ATM suRveillanceTracker and Server

CNS-SAT/EMERTA WP2

PERCEVAL : Human Factors centred Design and Validation Process

ECAC RVSM : Implementation of the Reduced Vertical Separation Minima within ECAC airspace

CALLIOPE : Communications through Air-ground data-LInk for pre-OPerational Experimentations

ESCAPADE : Experimentation and Simulation of Controller Aircraft Parameters Access and Display Evaluation

FARADEX : Functional Architecture Reference for ATM system & Data EXchange

EMERALD/WP3&WP5

Wake Vortex

ICTINOS: Integrated Controller Tool In a New Open System

ERATO: En Route Air Traffic Organiser

Future VHF Communication System Development

Ground/Ground Links Digitisation

CALLIOPE : Communications through Air-ground data-LInk for pre-OPerational Experimentations

ISATIS - Air Traffic Information Service providing by Data-Link

Ranging Function Development

ADS Europe

ADS in Tahiti TMA

GNSS Cat I

GNSS for Landing (Cat II/III)

SMGCS - European Projects DEFAMM

Mode S Station Industrialisation - POEMS

Mode S Experimental Stations Improvement

ATN Standardisation at ICAO

ATN Setting up in France

ProATN : Prototype Aeronautical Telecommunication Network

PATIO : Platform for ATM Tools Integration up to pre-Operational

CINCAT : Capacity INcrease through Computer Assistance Tools

SCALA Feasibility Study : Common Strategy for Air Ground Application

CATS Complete Air Traffic Simulator

AMANDA (Automation & MAN-machine Delegation of Action)

Input means evaluation for Tower and Approach CWP

TOCCATA : Team Organizer and Communicator for Controlling

Modelling/simulation studies of the ATN and subnetworks

Experimental ATN Infrastructure in Europe

COCLICO : use of cooperative tool and data link communications

ATN Mock-up at CENA

SAFETY and HUMAN FACTORS

EURO VDL Mode 2

EOLIA STNA

ADS-B Testing

Data link Applications

MFLAME STNA

DADI

ADS studies

Survey of Mediterranean airspace for ADS

EOLIA CAUTRA INTEGRATION

GPS DATA ANALYSIS

OUTI : Interoperability Test Tool for Acars Services

SDF CNS/ATM Safety Analysis linked to the implementation of CNS/ATM technologies

GNSS standardisation

Airport Environment

SPACE DNA

GPS-SYSTEM STUDIES

SMGCS - European Projects (AIRPORT G/ATHOS/MANTEA)

STCA : Short Term Conflict Alert

Helping Tools for Monitoring and Maintenance of ATC Systems

ODYSSEE - ATC Systems Technical Behaviour Simulator

AIS Data-Link Experimental System Provisional

MAICA- Modelling and Analysis of Impacts of Changes in ATM

GNSS / APP - ATM Prototype System Study, Definition and Experimentation

Application ATS Study for EURO VDL Mode 2 Validation Project (ENAV)

FDPS : Flight Data Processing System

Mobile Satellite Communication System / Ground Earth Station (GES)

TURANDOT : Fast Time Air Traffic Management System Simulation Study and Optimisation

ADORA : Analysis and Definition of Operational Requirements for ATM-AI-95-AM.101

FARAWAY : Fusion of Radar and ADS Data Through Two-Way Data Link-TR 1025 (TR)

EGNOS-EM:(European Geostationary Navigation Overlay Service-East Mediterranean-1°phase Feasibility pre-definition study

MEFISTO : Modeling, Evaluating and Formalising Interactive System using Tasks and interaction Object-LTR 24963

MANTEA : MANagement of surface Traffic in European Airports-TR 1036 - 1° 2° Phase

MOSDI : Studies of the SSR Mode S Deployment in Italy -IT/97/161

EURO VDL Mode 2

GBAS station with dual use GBAS/SBAS RIMS - Feasibility study

EGNOS-ATC interface - Feasibility study and project

GPS signal reception over italian airspace

SMAA - Study of Mediterranean and adjacent area for ADS -

FARAWAY II : Fusion of Radar and ADS Data Through Two-Way Data Link (TR 4012)

ARTES 9 EGNOS Programme

Signal Design and Transmission Performance Study for GNSS 2

Characterisation of GNSS-2 Land Mobile Propagation Environment

Design and Development of a Navigation Payload Processor for GNSS-2 Satellites

RAFS : Rubidium Atomic Frequency Standard

Definition and Design of a European Satellite Navigation Flight Experiment

Study of GNSS Precise Relative Navigation Using GNSS Three-Carrier Phase Ambiguity Resolution

Integration of GNSS and Complementary Services for a multi-modal Environment (MULTI-STAR)

Study of Intersatellite Ranging and Autonomous Ephemeris Determination for future Navigation System

ARTES-9 GNSS2 Programme

Surveillance Data Processing and Distribution

Future COM Architecture for Aircraft

Development and Implementation of the European ATN

Inter-Centre Communication Architecture

Intra-Centre Communication Architecture

Air Ground Applications PETAL II

Operational Development of Integrated Air/Ground Data Communications and Surveillance Services

STANS Rapid Prototyping Facility

Validation

EATCHIP Human Factors

Navigation - ET1 (RNAV)

Navigation - ET2 (RVSM)

Design of the EATMS Architecture

Innovative ATM Research

PHARE (PD/3)

PHARE PD:3

R&D Management & Co-ordination

Management of the CSD Domain

ATFM Simulation in Support to CFMU Operation

EATCHIP Communications Gateway

Initial Implementation of Mode S ( IIMSES )

ADS and ADS-B Infrastructure

Human Technology Integration

CPDM: Collaborative Planning Decision Making

EATCHIP III HMI Evaluation & Demonstration Programme

Operational Support to Surveillance

Multi-Sector Planning

Airport Data Base (APATSI Airports database exploitation and update)

Future ATM Profile

EATMS R&D Studies and Trials

Support to EATMS Research - General

FREER (Free Route Experimental Encounter Resolution)

Simulator Adaptation & Exploitation

IPAS : Integrated Preparation and Analysis System

BADA : Aircraft Performance Models

COFEE : Checked Operational Data Feeder

OASIS : Open Architecture for Simulator Systems

Voice over LAN

RAMS Development + Generic Model Simulation Facilities

ECARDA Validation task 24

Air System Prototyping

SATNAV / GNSS

Fast Time Simulations

Generic CWP

Social and Physiological Studies of Air Traffic Controllers in Simulation

IMPACT

ADS Studies and Trials

Mode S Development and Experiments

Studies related to the use of RNAV & FMS Systems

Studies and Trials in support of RVSM

Simulation validation

Real Time Simulators development - general

ARH structural management and reporting

Model Development - General

Real Time Simulations

Real Time Simulations (Partnership)

Operational Research and analysis

DOME: Integration platform for Fast Time simulation environment

Industrialisation

Real Time Simulator Development

System Concepts and Architecture

Safety Reporting for Indicators

CHIPS

R&D Management Co-ordination

EEC experiments in support of the ATN project

Airspace Modelling & Simulations

Ground-Ground Voice Communication

EATMS User Requirements

Performance Shortfall Assessment

Definition of the EATMS Concept

SASS-S : Surveillance Analysis Support System - Sensor

SASS-C : Surveillance Analysis Support System for ATC Centre

NEAN: North European ADS-B Network

NEAP: North European CNS/ATM Applications Project

FARAWAY: Fusion of ADS and radar data through two way datalink

SNOWCARD

MAICA: Modelling and Analysis of the Impact of Changes in ATM

Magnet-B: Multimodal approach for GNSS 1 in European transport

FREER III: Free-Route Experimental Encounter Resolution

NUP: North European ADS-B Network Update Programme

FARAWAY II: Fusion of ADS and radar data through two way datalink II

DSI/Prove: Denmark Sweden Interface/Prove

Flight Track and Monitoring System

Theoretical Runway Use at Schiphol Airport

Development System Functions in the Amsterdam Advanced ATC System

Support to International Working Groups

Advanced Approach Procedures

SMGCS

Improvement surveillance infrastructure

ATM improvements within the next 5 years.

Radar Separation Minima

Airport Capacity Assessments

Strategic Capacity

Concept Studies - North Atlantic

Surveillance - Technology

Data Networks

Technology Watch

Investment Support - Benefit Appraisal

Cost-Benefit - Future Systems

DETR Support

BAC 1-11 Flying Laboratory

Data Communications Technology

Business Development

R&D Monitoring and Control

R&D Management & Financial Support

Wake Vortex Research

Satellite Navigation

ATS Safety Analysis

North Atlantic Risk Monitoring

UK and European RVSM

Sector Capacity Assessment

Operational & Technical Implications of ADS-B

Operational Concepts (UK & Europe)

Infrastructure & System Concepts

Operational Concept Implementation

Data Communications Simulators

NATS Support

Human Factors Unit (HFU)

Manage and develop Medium Fidelity Flight Deck (MFFD)

PHARE Tools/GHMI

Oceanic Tools Development

PHARE PD/3 and Validation

PUMA Methodology Development

TAAM Maintenance

Safety Nets

North Atlantic Future Developments

RF Environmental Studies

Software Processes

Tracking Systems

Landing Aids

Airport ATC Technologies

Airport Development Studies

Environmental Noise Consultancy

Future Area Control Tools Support (FACTS)

Final Approach Spacing Tool (FAST)

Advanced Operational Concepts

NATS Research Facility

European ATM Studies

Real-Time Concept Studies

Fast Time Concept Studies

S&D Management System

DYNAMO (Dynamic-mathematical-ATM Models)

NLR ATC Research Simulator (NARSIM) and Tower Research Simulator (TRS)

MMI concepts for Approach Control

PHARE Demonstration 3

PATs - PHARE Advanced Tools

PATIO : Platform for ATM Tools Integration up to pre-Operational

ProATN : Prototype Aeronautical Telecommunication Network

ATHOS : Airport Tower Harmonized cOntroller System

CINCAT : Capacity INcrease through Controller Assistance Tools

DEFAMM : Development of demonstration Facilities for Airport Movements guidance control & Management

EOLIA : European pre-Operational data LInk Applications

MANTEA : MANagement of surface Traffic in European Airports

AATMS : Airborne Air Traffic Management System

AFMS : Advanced Flight Management System

EMERALD : EMErging RTD Activities of reLevance to ATM concept Definition

FARADEX : Functional Architecture Reference for ATM Systems & Data Exchange

DA VINCI : Departure and Arrival Integrated Management System for Co-operative Improvement of Airport Traffic Flow

PHARE - PATN

PHARE - CMS

PHARE - VAL

PHARE - AHMI

SUPNAV: Support to the Navigation Domain

GPV: GNSS Performance Validation

ARIBA: ATM system safety criticality Raises Issues in Balancing Actors responsibility

Phase II of TOSCA II (Testing Operational scenarios for concepts in ATM Phase II)

3FMS: Free Flight Flight Management System

SAMS: SMGCS Airport Movement Simulator

Traffic Organiser and Perturbation AnalyZer (TOPAZ).

Collaborative planning and decision making(CDM)

Windstream Technology Research Advances Masterplan

Research on CNS - application and transition

Policy Definition for the Introduction of and/or the Transition to new ATM systems.

Controlled Flight Into Terrain (CFIT) Risk Reduction

Support to International Meetings and Panels

Interference of GPS Signals

Validation Methodology and Tools

Control of Noise Zoning around Airports

Safety assessment of mixed ILS/MLS operations

FDPS ( flight data processing system)

Proctor - Prototyping and validation exercize with evaluation of concepts to meet the user requirements

MAICA- Modelling and analysis of the impact of the changes in ATM

TRAFFIC - Traceability of the evolution of CNS requirements versus operational concept

SEEDS - Simulation environment for the evaluation of distributed traffic control systems

ABEAM - Across the border effects of ATM

ISAM - Integrated system for small airport management

Part 2: Documents Used in RTO35 & RTO42 for Extraction of New ONS

Note: Documents denoted by “*” yielded Operational Need Statements

1. AATT ATM OPSCON 1997 (AATT97 Milestone 1.0.0)*

2. FAA ATS Concept of Operations for NAS in 2005 – Narrative*

3. FAA ATS Concept of Operations for NAS in 2005 – Addendum 1: Operational Tasks & Scenarios*

4. Joint Government – Industry Operational Concept (RTCA)*

5. NAS Architecture 4.0*

6. Safe Flight 21 Functional Specification*

7. FAA ATS Concept of Operations for NAS in the Mature State (MITRE)*

8. ATS Performance Plan for FY 1998 – 2000*

9. EuroControl ATM Strategy for Year 2000 and Beyond, Volume 1

10. EuroControl ATM Strategy for Year 2000 and Beyond, Volume 2*

11. EuroControl Operational Concept Document (Dated 4 January 1999)

12. Distributed Air/Ground Traffic Management (DAG/TM) Concept Definition*

13. En-Route Constrained Airspace Concept Definition (RTO 7)*

14. Multifacility TMA Requirements for Philadelphia Installation (RTO 16)*

15. Assessment of R&D Efforts Supporting Future Operational Concepts for the NAS (RTO 23)*

16. RTCA Surveillance Concept of Operations

17. NAS Surveillance Functional Specification (Draft)

18. SafeFlight 21 Concept of Use

19. SafeFlight 21 Master Plan

20. National Research and Development Plan for Aviation Safety, Security, Efficiency, and Environmental Compatibility

21. FAA Aviation Capacity Enhancement Plan 1999

22. Federal Radionavigation Plan

23. FAA Air Traffic System’s Vision of the Future ATC System 1992 To 2015

24. Gulf of Mexico Communications, Navigation, Surveillance, and Automation Operational Concept (GOMEX/GOMP Projects), Draft 3.0

25. Capstone Test and Evaluation Master Plan For ADS-B Radar-Like Services (Draft)

26. FAA Manual 7110-65

27. GoMex Helicopter Offshore System Technologies Recommended Development Path

28. High Level (Level I) and Detailed Level (Level II) Concept of Operations Analysis (based on FAA CONOPS Narrative and Addendum) Report

29. Application of the Quality Function Deployment (QFD) Technique to the Advanced Air Transportation Technologies (AATT) Program

30. Feasibility Study and Requirements Definition for Cooperative Human-Adaptive Traffic Simulation (CHATS) (RTO 1)

31. Analysis of Aviation Research and Development Programs with Respect to the Level I Concepts of Operation (RTO 2)

32. Joint Precision Approach and Landing System (JPALS)

33. AATT Program Plans, Levels 2 and 3

34. AATT Product Descriptions

35. Government/Industry Guidelines and Concept for National Airspace Analysis and Redesign

36. Gulf of Mexico Needs Assessment

37. AATT Systems Engineering Management Plan

38. Free-Flight Simulation Traffic Scenario Development (RTO 22)

39. Software Design and Implementation of APATH Trajectory Optimization, Hazard Resolution, and Flight Rules Components (RTO 29)

40. APATH: Inferring Aircraft Intent (RTO 31)

Part 3: References on ATM Applications for RTO42 Gap Analysis

Note: A “*” at the end of an entry below means it has also been used for ONS extraction.

1) National Aeronautics and Space Administration, Aviation System Capacity Program, Advanced Air Transportation Technologies Project, Concept Definition for Distributed Air/Ground Traffic Management (DAG-TM), Version 1.0. September 30, 1999.*

2) Federal Aviation Administration, US Department of Transportation, Capability Architecture Tool Suite – Internet (CATS-I), July 2000.  http://63.73.31.243/cats
3) Federal Aviation Administration, Safe Flight 21 Operational Enhancement Applications Concept of Operations and Concept of Use-Draft, December 1, 1999.*

4) The Mitre Corporation, Center for Advanced Aviation System Development, User Request Evaluation Tool, July 2000.   http://www.caasd.org/proj/uret/index.html
5) Federal Aviation Administration. Safe Flight 21 Functional Specification. US Department of Transportation. Washington, DC. May 15, 1999. P. 29.*

6) Federal Aviation Administration, US Department of Transportation, Free Flight Phase One, July 2000.  http://ffp1.faa.gov/metrics.HTM
7) Federal Aviation Administration, US Department of Transportation, Free Flight Phase 1, An Operational Assessment of Collaborative Decision Making in Air Traffic Management: “Measuring Impacts through Performance Metrics”, February 2000.  http://ffp1.faa.gov/CDM_Reports_Final.doc
8) Federal Aviation Administration, National Airspace System Architecture Version 4.0, US Department of Transportation, Washington DC, January 1999.*

9) Federal Aviation Administration, US Department of Transportation, Free Flight Phase One – Surface Movement Advisor, July 2000.  http://ffp1.faa.gov/sma.htm
10) NASA, Decision Support Tools of the Advanced Air Transportation Technologies Project, May 2000.

11) National Aeronautics and Space Administration, Ames Research Center, Center TRACON Automation System, July 2000.  http://www.ctas.arc.nasa.gov
12) National Aeronautics and Space Administration, Ames Research Center, Center TRACON Automation System - Direct-To Tool, July 2000.  http://ctas.arc.nasa.gov/project_description/direct-to.html
13) National Aeronautics and Space Administration, Ames Research Center, Center TRACON Automation System – Expedite Departure Path, July 2000.  http://ctas.arc.nasa.gov/project_description/edp.html
14) National Aeronautics and Space Administration, Ames Research Center, Aviation System Capacity 1999 Independent Annual Review – Candidate Concepts for Multi-Center TMA, Milestone 3.6, July 2000.  http://www.asc.nasa.gov/ascsite/accomplish/AATTaccs/AATT99Ac/sld006.htm
15) Federal Aviation Administration, US Department of Transportation, Free Flight Phase One, July 2000.  http://ffp1.faa.gov/pfast.htm
16) Federal Aviation Administration, US Department of Transportation, Free Flight Phase One pFAST Deployment, July 2000.  http://ffp1.faa.gov/pfast_report.HTM
17) Federal Aviation Administration, Addendum 1: Operational Tasks & Scenarios (Addendum), US Department of Transportation, Washington DC, July 23rd, 1998.*

18) Lawson, Dennis R. Federal Aviation Administration, US Department of Transportation, Office of Air Traffic Systems Development, Surface Movement Advisor, July 2000.   http://atm-seminar-97.eurocontrol.fr/lawson.htm 
  

19) National Aeronautics and Space Administration, Ames Research Center, What is SMA?,  July 2000.  http://surface.arc.nasa.gov/sma/docs/whatis.html
20) Collaborative Decision Making Products for Free Flight Phase 1- PowerPoint Presentation
21) MacDonald, Laura, Metron, Inc. and Air Traffic Controllers Association, Journal of Air Traffic Control, July 2000.  http://vivaldi.metsci.com/cdm/press/atca.html
22) Federal Aviation Administration, US Department of Transportation, Free Flight Phase One - Controller Pilot Datalink Communications, July 2000.   http://ffp1.faa.gov/cpdlc.htm
23) Federal Aviation Administration, US Department of Transportation, Safe Flight 21 Master Plan, Version 2.0, April 2000.*

Appendix C.  Application Funding Status

Appendix C.  Application Funding Status
Program
Application
Enhancement Area(s)
Funded/ Not Funded

DAG CE.13
Airborne CD&R for Closely Spaced Approaches
Separation Assurance
Not Funded

DAG CE.7
Collaboration for Mitigating Local TFM Constraints due to Weather, SUA, Complexity
Traffic Management - Synchronization
Funded

DAG CE.8
Collaboration for User-Preferred Arrival Metering
Traffic Management - Synchronization
Not Funded

DAG CE.3
Free Maneuvering for User Preferred Departures
Traffic Management - Synchronization
Not Funded

DAG CE.5
Free Maneuvering for User-preferred Local TFM Conformance / AOP - Dynamic Route Planner
Flight Planning
Funded

DAG CE.5
Free Maneuvering for User-preferred Separation Assurance / AOP - Hazard Avoidance System 
Separation Assurance
Funded

DAG CE.9
Free Maneuvering for Weather Avoidance
Separation Assurance
Not Funded

DAG CE.0
Information Access/Exchange for Enhanced Decision Support
Infrastructure/ Information Management
Not Funded

DAG CE.14
Intelligent Routing for Efficient Active-Runway Crossing and Taxi
Traffic Management - Synchronization
Not Funded

DAG CE.2
Intelligent Routing for Efficient Pushback Times and Taxi
Traffic Management - Synchronization
Not Funded

DAG CE.1
NAS-Constraint Considerations for Schedule/Flight Optimization
Flight Planning
Not Funded

DAG CE.11
Self Spacing for Merging and In-Trail Separation
Traffic Management - Synchronization
Funded

DAG CE.12
Trajectory Exchange for Merging and In-Trail Separation
Traffic Management - Synchronization
Not Funded

DAG CE.4
Trajectory Negotiation for User Preferred Departures
Traffic Management - Synchronization
Not Funded

DAG CE.6
Trajectory Negotiation for User-preferred Local TFM Conformance
Traffic Management - Synchronization
Funded

DAG CE.6
Trajectory Negotiation for User-preferred Separation Assurance
Separation Assurance
Funded

DAG CE.10
Trajectory Negotiation for Weather Avoidance
Separation Assurance
Not Funded











SF-21 E1A2
Additional FIS-B Products / FAA ASD – National FIS
Situational Awareness and Advisory
Funded-Demo

SF-21 E6A2
Airport Surface Situational Awareness
Situational Awareness and Advisory
Not Funded

SF-21 E3A2
Approach Spacing
Traffic Management - Synchronization
Not Funded

SF-21 E3A5
Approaches to Closely Space Parallel Runways
Traffic Management - Synchronization
Not Funded

SF-21 E8A1
Center Situational Awareness with ADS-B
Separation Assurance                                 Situational Awareness and Advisory
Funded-Demo

SF-21 E5A1
Closer Climb and Descent in Non-Radar Airspace
Traffic Management - Synchronization
Funded-Demo

SF-21 E4A2
Conflict Detection
Separation Assurance
Funded-Demo

SF-21 E4A3
Conflict Resolution
Separation Assurance
Not Funded

SF-21 E5A2b
Delegated Air-to-Air Self-Separation for One-in-One-Out Airspace
Separation Assurance
Funded-Demo

SF-21 E3A4
Departure Spacing/Clearance
Traffic Management - Synchronization
Not Funded

SF-21 E7A1
Enhance existing surface surveillance with ADS-B
Situational Awareness and Advisory
Funded-Demo

SF-21 E6A3
Enhanced IMC Airport Surface Operations
Traffic Management - Synchronization
Not Funded

SF-21 E3A3
Enhanced Parallel Approaches in VMC/MVMC
Traffic Management - Synchronization
Funded-Demo

SF-21 E4A1
Enhanced Visual Acquisition of other Traffic for See-and-Avoid
Separation Assurance
Funded-Demo

SF-21 E3A1
Enhanced Visual Approaches
Traffic Management - Synchronization
Funded-Demo

SF-21 E2A2
Increased access to terrain constrained low altitude airspace
Situational Awareness and Advisory
Not Funded

SF-21 E1A1
Initial FIS
Situational Awareness and Advisory
Not Funded

SF-21 E5A3
In-Trail Spacing in En Route Airspace
Traffic Management - Synchronization
Funded-Demo

SF-21 E2A1
Low Cost Terrain Situational Awareness
Situational Awareness and Advisory
Funded-Demo

SF-21 E5A4
Merging in En Route Airspace
Traffic Management - Synchronization
Funded-Demo

SF-21 E5A5
Passing Maneuvers in En Route Airspace
Traffic Management - Synchronization
Funded-Demo

SF-21 E5A2a
Pilot situational awareness beyond visual range
Situational Awareness and Advisory
Funded-Demo

SF-21 E9A2
Radar Augmentation with ADS-B to Support Mixed Equipage in the En-route Airspace
Separation Assurance                            Airspace Management                                                  
Funded-Demo

SF-21 E9A1
Radar Augmentation with ADS-B to Support Mixed Equipage in the Terminal Airspace 
Separation Assurance                            Airspace Management                                                  
Funded-Demo

SF-21 E8A2
Radar-like Services with ADS-B
Separation Assurance                               Situational Awareness and Advisory                          Traffic Management - Synchronization
Funded-Demo

SF-21 E9A3
Reduced Separation Standards with ADS-B
Separation Assurance                            Airspace Management                                                  
Not Funded

SF-21 E6A1
Runway and final approach occupancy awareness
Situational Awareness and Advisory
Funded-Demo

SF-21 E7A2
Surveillance Coverage for airports without existing surface surveillance
Situational Awareness and Advisory
Not Funded

SF-21 E8A3
Tower Situational Awareness beyond Visual Range
Situational Awareness and Advisory
Funded-Demo











FAA ASD 
A/C – A/C ADS-B Traffic Advisories Trials On Surface (SF-21) 
Situational Awareness and Advisory
U/A

FAA ASD 
Adaptable Airspace Management
Airspace Management
U/A

FAA ASD 
aFAST with Wake Vortex
Traffic Management - Synchronization
U/A

FAA ASD 
Affordable FIS to GA (SF-21)
Situational Awareness and Advisory
U/A

FAA ASD 
Airborne Pair-Wise Trails with ADS-B (SF-21 Demo) 
Traffic Management - Synchronization
U/A

FAA ASD 
Aircraft to Dynamic Airspace Separation
Separation Assurance
U/A

FAA ASD 
Atlanta Surface Management Advisor
Traffic Management - Synchronization
U/A

FAA ASD 
Automatic Simultaneous Hazardous Weather Notification
Situational Awareness and Advisory
U/A

FAA ASD 
CAT-1 Precision Approach Using LAAS
Navigation and Landing
U/A

FAA ASD 
CAT-1 Precision Approach Using WAAS
Navigation and Landing
U/A

FAA ASD 
CAT-II/III Precision Approach Using LAAS
Navigation and Landing
U/A

FAA ASD 
CDM for Maintenance Activity [FAA ASD 5.Traffic Management-Strategic Flow]
Infrastructure/ Information Management
U/A

FAA ASD 
Closely Spaced Parallel Approach Trails with ADS-B at SFO – (SF-21) Implementation 
Traffic Management - Synchronization
U/A

FAA ASD 
Closely Spaced Parallel Approaches Independent 
Traffic Management - Synchronization
U/A

FAA ASD 
Collaborative Rerouting (CRCT Demonstration) 
Traffic Management - Strategic Flow
U/A

FAA ASD 
Collaborative Rerouting Enhancements 
Traffic Management - Strategic Flow
U/A

FAA ASD 
Common Corrective Weather Forecast for Situational Awareness Implementation
Situational Awareness and Advisory
U/A

FAA ASD 
Conflict Probe with Spacing [FAA ASD 6.Traffic Management-Synchronization]
Separation Assurance
U/A

FAA ASD 
Conflict Resolution with Multi-Center Metering [FAA ASD 6.Traffic Management-Synchronization]
Separation Assurance
U/A

FAA ASD 
Delay Program Management
Traffic Management - Strategic Flow
U/A

FAA ASD 
Demand and Resource Planning
Traffic Management - Strategic Flow
U/A

FAA ASD 
Dynamic Resectorization
Airspace Management
U/A

FAA ASD 
ELT for SAR
Emergency and Alerting
U/A

FAA ASD 
Enhanced Traffic Advisories Through Improved Situational Awareness Implementation
Situational Awareness and Advisory
U/A

FAA ASD 
Expanded RNAV Departure Procedures 
Airspace Management
U/A

FAA ASD 
Expanded RNAV Departure Procedures [FAA ASD 7.Airspace Management]
Navigation and Landing
U/A

FAA ASD
Flight Plan Evaluation
Flight Planning
U/A

FAA ASD 
FMS Departure Procedure [FAA ASD 7.Airspace Management]
Navigation and Landing
U/A

FAA ASD 
Full CDM 
Traffic Management - Strategic Flow
U/A

FAA ASD 
Full CDM [FAA ASD 5.Traffic Management-Strategic Flow]
Traffic Management - Synchronization
U/A

FAA ASD 
Future Airspace for Special Use
Airspace Management
U/A

FAA ASD 
Future Convective Weather Advisory – Oceanic 
Situational Awareness and Advisory
U/A

FAA ASD 
Future Flight Plan Support
Flight Planning
U/A

FAA ASD 
Future Surface Guidance
Navigation and Landing
U/A

FAA ASD 
Improve Capacity Utilization – Reduce Effective Separations [FAA ASD – 2.Separation Assurance]
Airspace Management
U/A

FAA ASD 
Improved Capacity Utilization Through Better Intent Data [FAA ASD – 2.Separation Assurance]
Traffic Management - Synchronization
U/A

FAA ASD 
Improved Messaging to Increase Flexibility and Safety  [FAA ASD 2.Separation Assurance] 
Traffic Management - Strategic Flow
U/A

FAA ASD 
Improved Messaging to Reduce Routine Workload and Increase Efficiency [FAA ASD 2.Separation Assurance]
Traffic Management - Synchronization
U/A

FAA ASD 
Improved Terrain Information to the Cockpit to Avoid CFIT – Demo Implementation [FAA ASD 2. Separation Assurance] 
Situational Awareness and Advisory
U/A

FAA ASD 
Improved Terrain Information to the Cockpit to Avoid CFIT [FAA ASD 2. Separation Assurance] 
Situational Awareness and Advisory
U/A

FAA ASD 
Improved Weather Gridded Forecasts – e.g. Icing 
Situational Awareness and Advisory
U/A

FAA ASD 
Improved Weather on STARS
Situational Awareness and Advisory
U/A

FAA ASD 
Increase Capacity By Surveillance Coverage  – Existing Radars [FAA ASD – 2.Separation Assurance] 
Airspace Management
U/A

FAA ASD 
Increase Capacity By Surveillance Coverage (Non-Radar) – Demo (SF-21) Implementation [FAA ASD – 2.Separation Assurance] 
Airspace Management
U/A

FAA ASD 
Increase Capacity By Surveillance Coverage (Non-Radar) – National Implementation [FAA ASD – 2.Separation Assurance] 
Airspace Management
U/A

FAA ASD 
Increase Flexibility and Safety – Tactical Messaging  [FAA ASD 2.Separation Assurance] 
Traffic Management - Synchronization
U/A

FAA ASD 
Increase Flexibility and Safety – Tactical Messaging (Terminal Extent Implementation) [FAA ASD 2.Separation Assurance] 
Traffic Management - Synchronization
U/A

FAA ASD 
Increase Situational Awareness for Controllers by Improving Target Display – Demo Implementation [FAA ASD 2. Separation Assurance]
Situational Awareness and Advisory
U/A

FAA ASD 
Increase Situational Awareness for Controllers by Improving Target Display – National Implementation  [FAA ASD 2. Separation Assurance]
Situational Awareness and Advisory
U/A

FAA ASD 
Increase Situational Awareness for Controllers by Low-Cost Surveillance Implementation [FAA ASD 2. Separation Assurance]
Situational Awareness and Advisory
U/A

FAA ASD 
Increase Situational Awareness for Controllers by Providing Target Display with Alerts on Trajectory Implementation [FAA ASD 2. Separation Assurance] 
Situational Awareness and Advisory
U/A

FAA ASD 
Increase Situational Awareness for Pilots by Providing Target Display – National Implementation [FAA ASD 2. Separation Assurance]
Situational Awareness and Advisory
U/A

FAA ASD 
Increase Tactical Capacity and Access [FAA ASD – 2.Separation Assurance]
Traffic Management - Synchronization
U/A

FAA ASD 
Increase Tactical Vertical Separation Service Above FL290 Domestic Implementation [FAA ASD 2.Separation Assurance]
Airspace Management
U/A

FAA ASD 
Increase Vertical Separation Service Above FL290 – Limited Implementation [FAA ASD 2.Separation Assurance]
Airspace Management
U/A

FAA ASD 
Increase Vertical Separation Service Above FL290 – National Implementation [FAA ASD 2.Separation Assurance]
Airspace Management
U/A

FAA ASD 
Increased Capacity – Reduced Horizontal Separation Standards – Demo Implementation  [FAA ASD – 2.Separation Assurance] 
Airspace Management
U/A

FAA ASD 
Increased Capacity – Reduced Horizontal Separation Standards – National Implementation [FAA ASD – 2.Separation Assurance] 
Airspace Management
U/A

FAA ASD 
Increased Capacity and Efficiency Using Existing NAVAIDS to Expand RNAV Routes Implementation [FAA ASD 2. Separation Assurance]
Airspace Management
U/A

FAA ASD 
Increased Capacity and Efficiency Using SatNav in Expanded RNAV Routes Implementation [FAA ASD 2. Separation Assurance]
Airspace Management
U/A

FAA ASD 
Increased Capacity and Efficiency Using SatNav in Expanded Surveillance Coverage Increased RNAV Routes Implementation [FAA ASD 2. Separation Assurance]
Airspace Management
U/A

FAA ASD 
Increased Flexibility and Safety – Strategic Messaging [FAA ASD 2.Separation Assurance] 
Traffic Management - Strategic Flow
U/A

FAA ASD 
Increased Horizontal Capacity – 30/30  
Separation Assurance                                         Airspace Management
U/A

FAA ASD 
Increased Horizontal Capacity – 50/50 
Separation Assurance                                         Airspace Management
U/A

FAA ASD 
Increased RMM
Infrastructure/ Information Management
U/A

FAA ASD 
Increased Situational Awareness for Pilots by Providing Target Display – Demo Implementation [FAA ASD 2. Separation Assurance]
Situational Awareness and Advisory
U/A

FAA ASD 
Initial Air-Air ADS-B (SF-21)
Situational Awareness and Advisory
U/A

FAA ASD 
Initial TIS-B (Demonstration)
Situational Awareness and Advisory
U/A

FAA ASD
Interactive Flight Planning
Flight Planning
U/A

FAA ASD 
Low Altitude Direct Routes for Helicopters in IMC
Airspace Management
U/A

FAA ASD 
Low Cost RNAC Cruise to All Users Using SATNAV
Navigation and Landing
U/A

FAA ASD 
Multi-Center Metering with Descent Advisor
Traffic Management - Synchronization
U/A

FAA ASD 
National Deployment Weather Products for A/C 
Situational Awareness and Advisory
U/A

FAA ASD 
National Pair-Wise Maneuvers
Traffic Management - Synchronization
U/A

FAA ASD 
New Direct Terminal Area Routes (Charted)
Airspace Management
U/A

FAA ASD 
Oceanic GPS Navigation (RNP 4)
Navigation and Landing
U/A

FAA ASD 
Oceanic Traffic Synchronization
Traffic Management - Synchronization
U/A

FAA ASD 
Post NAS Performance Assessment
Traffic Management - Strategic Flow
U/A

FAA ASD 
Precision Departure Using WAAS
Navigation and Landing
U/A

FAA ASD 
Reduced Routine Workload and Increase Efficiency by Improved CPCDL Build 1 Implementation [FAA ASD 2.Separation Assurance]
Traffic Management - Synchronization
U/A

FAA ASD 
Reduced Routine Workload and Increase Efficiency by Improved CPCDL Build 1A Implementation [FAA ASD 2.Separation Assurance]
Traffic Management - Synchronization
U/A

FAA ASD 
Remove 250k Restriction [FAA ASD 6.Traffic Management-Synchronization]
Airspace Management
U/A

FAA ASD 
Required Time of Arrival (RTA) Contracts (Demo)
Traffic Management - Synchronization
U/A

FAA ASD 
Shared Responsibility for En Route Horizontal Separation 
Separation Assurance
U/A

FAA ASD 
Terminal Weather for Increased Controller Situational Awareness Implementation 
Situational Awareness and Advisory
U/A

FAA ASD 
Terminal Weather Information for Increased Pilot Situational Awareness Implementation 
Situational Awareness and Advisory
U/A

FAA ASD 
TIS Via Mode-S (Demonstration)
Situational Awareness and Advisory
U/A

FAA ASD 
Wake Vortex Detection for Aircraft 
Situational Awareness and Advisory
U/A

FAA ASD 
Wake Vortex for ATC
Traffic Management - Synchronization
U/A











FFP1
Conflict Probe (URET) / FAA ASD - URET CCLD (FFP1) [FAA ASD 6.Traffic Management-Synchronization] / FAA ASD - Conflict Probe [FAA ASD 6.Traffic Management-Synchronization]
Separation Assurance
U/A

FFP1
Enhanced Ground Delay Program (GDP)
Traffic Management - Strategic Flow
U/A

FFP1
NAS Status Information
Infrastructure/ Information Management
U/A

FFP1
SMA / FAA ASD – SMA  / FAA ASD - Initial Surface Management Advisor (FFP1)
Traffic Management - Synchronization
U/A











FFPII
Collaborative Routing Coordination Tool 
Traffic Management - Strategic Flow
U/A

FFPII
FFPII - Controller Pilot Data Link Communication (CPDLC)
Infrastructure/ Information Management
U/A

FFPII
High-Altitude Airspace Concept
Airspace Management
U/A











AATT (NASA)
AFAST - Active Final Approach Spacing Tool / FAA ASD – aFAST 
Traffic Management - Synchronization
Funded

AATT (NASA)
Arrival, Surface, & Departure Interoperability
Traffic Management - Synchronization
Funded

AATT (NASA)
CAP - Collaborative Arrival Planner
Traffic Management - Synchronization
Funded

AATT (NASA)
D2 - Direct-to / FAA ASD – Direct-To-Routing (NASA Demo) 
Traffic Management - Synchronization
Funded

AATT (NASA)
EDA - En Route and Descent Advisor / FAA ASD – Descent Advisor (NASA Demo) 
Traffic Management - Synchronization
Funded

AATT (NASA)
EDP - Expedite Departure Path / FAA ASD – EDP 
Traffic Management - Synchronization
Funded

AATT (NASA)
EDX - En Route Data Exchange 
Infrastructure/ Information Management
Funded

AATT (NASA)
FACET – Future ATM Concepts Evaluation Tool
Infrastructure/ Information Management
Funded

AATT (NASA)
McTMA - Multi-Center Traffic Management Advisor / FAA ASD – Traffic Management Advisor – Multi Center (NASA Demo) / FAA ASD - National Traffic Management Advisor – Multi-Center
Traffic Management - Synchronization
Funded

AATT (NASA)
pFAST - Passive Final Approach Spacing Tool / FFPI pFAST / FAA ASD – pFAST  / FAA ASD - National pFAST
Traffic Management - Synchronization
Funded

AATT (NASA)
SMA - Surface Movement Advisor
Traffic Management - Synchronization
Funded

AATT (NASA)
SMS - Surface Management System / FAA ASD – SMS  / FAA ASD - Enhanced Surface Management System
Traffic Management - Synchronization
Funded

AATT (NASA)
TMA - Traffic Management Advisor / FFPI TMA / FAA ASD – Traffic Management Advisor – Single Center (FFP1) / FAA ASD - National Traffic Management Advisor – Single-Center
Traffic Management - Synchronization
Funded
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Appendix D.  Gap Spreadsheet
Gap or Capability Shortfall
Enhancement Area
ONS

Flight planner display
Flight Planning
2_189

Tower integration program
Flight Planning
3_280

 
Infrastructure
3_355

NAS WIS
Flight Planning
5_705

 
Sep Assurance
4_530

 
Sit Awareness
5_590
5_375

 
Sit Awareness
5_600

 
TM Strategic
2_225

 
TM Strategic
4_275

 
TM Strategic
4_620

 
TM Strategic
4_625

 
TM Strategic
4_645
4_445

 
TM Strategic
5_610

 
TM Strategic
7_475

 
TM Strategic
7_520

 
TM Strategic
7_615

 
TM Sync
5_610

 
TM Sync
5_680

 
Airspace Mgmt
5_260

 
Airspace Mgmt
5_330

 
Infrastructure
2_341

 
Infrastructure
2_345

 
Infrastructure
3_485
3_315

 
Infrastructure
4_635

 
Infrastructure
4_645
4_445

 
Infrastructure
5_600

 
Infrastructure
5_770

 
Infrastructure
7_485
7_320
6_495

 
Infrastructure
3_170

 
Infrastructure
3_175

 
Infrastructure
3_180

 
Infrastructure
3_480

 
Infrastructure
4_620

 
Infrastructure
4_625

 
Infrastructure
5_590
5_375

 
Infrastructure
5_610

 
Infrastructure
5_630

 
Infrastructure
5_660

 
Infrastructure
5_690

 
Infrastructure
6_430

 
Infrastructure
7_175

 
Infrastructure
7_181

 
Infrastructure
7_475

 
Infrastructure
7_520

 
Infrastructure
7_570

 
Infrastructure
7_615

 
Infrastructure
1_281

 
Infrastructure
1_370
1_275

 
Infrastructure
2_190

 
Infrastructure
4_275

 
Infrastructure
4_376

 
Infrastructure
4_570

 
Infrastructure
5_330

 
Infrastructure
5_705

 
Infrastructure
7_180

 
Infrastructure
1_190

 
Infrastructure
2_225

 
Infrastructure
4_425

 
Infrastructure
5_525

 
Infrastructure
2_340

 
Infrastructure
5_260

 
Infrastructure
7_510

 
Infrastructure
1_285

 
Infrastructure
1_290

 
Infrastructure
2_300

 
Infrastructure
2_305

 
Infrastructure
2_265

 
Infrastructure
2_375

 
Navigation
2_340

 
Navigation
2_341

 
Navigation
2_345

 
Navigation
2_390

Oceanic free flight
Flight Planning
6_275
6_310

 
TM Sync
6_515

 
TM Sync
6_196

 
Airspace Mgmt
6_275
6_310

 
Airspace Mgmt
6_400
6_440

Ground taxi sequencing, conformance monitoring, conflict checking
Sep Assurance
3_320
3_520

 
Sit Awareness
3_325
3_525

Cockpit surface conflict detection
Sep Assurance
3_365

Integrated surface/arrival/departure
Sep Assurance
3_490

 
Airspace Mgmt
4_555

 
Infrastructure
3_190

Cockpit Collision avoidance logic and wake turb prediction
Sep Assurance
4_355

 
TM Strategic
4_135
4_150
4_355

250 Kt Project
Sep Assurance
4_805

 
Sit Awareness
4_805

 
TM Sync
4_205
4_260
4_125

 
Airspace Mgmt
4_205
4_260
4_125

 
Airspace Mgmt
4_805

 
Airspace Mgmt
4_845

Reduced visual approach and departure minima
Sep Assurance
4_840

 
Airspace Mgmt
4_840

Reduced RVR requirements
Airspace Mgmt
3_255

 
Airspace Mgmt
3_370

Oceanic domestic like separation service
Sep Assurance
6_350

 
Sep Assurance
6_381

 
Sep Assurance
6_385

 
TM Sync
6_381

 
Airspace Mgmt
1_260

 
Infrastructure
1_260

 
Infrastructure
6_381

Domestic self separation
TM Sync
5_810A

 
Infrastructure
6_470

Oceanic self separation
Sep Assurance
6_355

 
TM Sync
6_285

 
Sep Assurance
6_465
6_375
6_240

ADS A (Oceanic)
Navigation
6_365

 
Navigation
6_195

 
Navigation
6_381

 
Navigation
6_400
6_440

ADS B Implementation Decision
Sep Assurance
3_500
3_655
3_375

 
Sit Awareness
3_386

 
Sit Awareness
5_600

 
Sit Awareness
5_770

 
Sit Awareness
1_237

 
Infrastructure
1_150

 
Infrastructure
3_235

 
Infrastructure
3_386

 
Infrastructure
3_406

 
Infrastructure
4_140

 
Infrastructure
5_220

 
Infrastructure
5_230

 
Infrastructure
5_600

 
Infrastructure
5_770

 
Infrastructure
1_230

 
Infrastructure
1_235

 
Infrastructure
1_237

 
Navigation
3_406

 
Navigation
3_500

 
Navigation
4_336

 
Navigation
5_230

Tower automation with conflict detection
Sep Assurance
3_655
3_375
3_660

Cockpit blind taxi
Sep Assurance
3_665

Reduced domestic separation standards
Sit Awareness
5_240
5_445

 
TM Sync
5_415

 
Airspace Mgmt
1_365

 
Airspace Mgmt
5_105

 
Airspace Mgmt
5_571b

 
Infrastructure
5_240
5_445

 
Infrastructure
6_535
6_270

Route and time-based weather forecasts
Sit Awareness
5_276

Improved VFR flight following
Sit Awareness
5_595

 
Sit Awareness
5_770

 
Infrastructure
5_595

 
Navigation
5_595

Enhanced oceanic climbs/descents
Sit Awareness
6_115

 
Sit Awareness
6_465
6_375
6_240

Oceanic flight crew relay of distance to aircraft
Sit Awareness
6_120

Relaxed oceanic separation standards
Sit Awareness
6_145

 
TM Strategic
6_150

 
TM Sync
6_200

 
TM Sync
6_150

 
Airspace Mgmt
6_475

 
Airspace Mgmt
6_510
6_315
6_305

 
Airspace Mgmt
6_535
6_270

Dynamic Airspace Use (domestic)
TM Strategic
1_180

 
TM Strategic
5_255
1_250
7_265
7_310

 
Sit Awareness
5_625

 
Sit Awareness
6_150

 
TM Sync
5_380

 
TM Sync
5_460
5_720

 
TM Sync
4_256

 
TM Sync
5_365

 
TM Sync
5_465

 
TM Sync
5_795

 
TM Sync
5_690

 
Airspace Mgmt
1_185

 
Airspace Mgmt
1_435

 
Airspace Mgmt
4_256

 
Airspace Mgmt
5_255
1_250
7_265
7_310

 
Airspace Mgmt
5_256

 
Airspace Mgmt
5_260

 
Airspace Mgmt
5_305
1_175

 
Airspace Mgmt
5_330

 
Airspace Mgmt
5_365

 
Airspace Mgmt
5_380

 
Airspace Mgmt
5_455
5_715

 
Airspace Mgmt
5_725

 
Airspace Mgmt
5_730

 
Airspace Mgmt
6_250
6_420
6_485

 
Infrastructure
1_185

 
Infrastructure
1_180

 
Infrastructure
2_155

Dynamic Airspace Use (oceanic)
TM Strategic
6_250
6_420
6_485

 
TM Sync
6_250
6_420
6_485

 
TM Sync
6_235

 
TM Sync
6_150

 
Airspace Mgmt
6_415a
6_455a

Assigned arrival slots to each user
TM Strategic
7_120

 
Sit Awareness
7_135
7_275

 
TM Sync
7_120

Client-server TFM infrastructure
TM Strategic
1_374

 
Infrastructure
1_374

Traffic flow oversee surface automation and planning
TM Strategic
3_555
3_415

Improved taxi planning
TM Strategic
3_560

Taxi routes via datalink
Infrastructure
3_395

 
Infrastructure
3_400

 
Infrastructure
3_610

Full datalink service
TM Strategic
4_450

 
Navigation
4_750

 
Navigation
4_795

 
Navigation
5_780

 
Navigation
6_195

 
Navigation
6_381

 
Navigation
6_400
6_440

 
Navigation
3_690

 
Infrastructure
1_375
4_370

Improved weather tools
TM Strategic
4_615

 
Infrastructure
7_560

Global location grid
Sit Awareness
5_255
1_250
7_265
7_310

 
Airspace Mgmt
5_250
4_650

 
Airspace Mgmt
5_255
1_250
7_265
7_310

 
Airspace Mgmt
5_256

 
Infrastructure
6_210

 
Navigation
5_250
4_650

Dynamic density tool
TM Strategic
5_675

 
TM Sync
5_675

Interactive AOC probe
TM Strategic
5_735

 
TM Strategic
5_750

 
Infrastructure
5_735

Expanded AOC role
TM Strategic
5_745

Control by time of arrival
TM Strategic
7_125

 
TM Sync
7_543

 
TM Sync
7_544

Provide traffic flow management initiative intent to users
TM Strategic
7_290

 
Infrastructure
5_220

 
Infrastructure
5_235
5_440

TM fast time sim and information sharing
TM Strategic
7_441

 
Infrastructure
7_441

Use of cumulative delay in decisions
TM Strategic
7_474

Improved advanced planning support
TM Strategic
7_531

Improved traffic management information system
TM Strategic
7_541

 
Infrastructure
3_300
3_475

Demand Modulated Schedules
TM Strategic
7_542

 
TM Strategic
7_546

Improved weather data acquisition and analysis
TM Strategic
7_560

Improved service provider DST to identify alternative strategies
TM Strategic
7_565

Manage RLVs
TM Strategic
7_568

 
TM Sync
7_568

Improved ATCSCC DSTs
TM Strategic
7_590
7_360

 
Infrastructure
7_595

Improved ATCSCC automation and reporting
TM Strategic
7_595

Automated coordination between sectors/facilities
TM Sync
6_395

 
TM Sync
4_326

 
Airspace Mgmt
5_310

 
Airspace Mgmt
1_220
5_270

 
Infrastructure
6_395

Conflict avoidance on closely spaced parallels
TM Sync
4_710

 
Airspace Mgmt
4_710

 
Infrastructure
4_705

Seamless inter/intra facility communications
Airspace Mgmt
1_185

 
Airspace Mgmt
5_730

 
Infrastructure
1_185

 
Infrastructure
5_310

New Terminal Procedures
Airspace Mgmt
4_120

 
Airspace Mgmt
4_760

 
Infrastructure
5_825

Free Maneuvering in low density airspace
Airspace Mgmt
4_310
4_350

Use of ICAO CNS standards
Infrastructure
1_100

Establish certification criteria and safety standards
Infrastructure
1_120

 
Infrastructure
1_156

 
Infrastructure
1_195

 
Infrastructure
1_157

Define backup and security procedures
Infrastructure
1_125

Security features for surveillance system
Infrastructure
1_126

Fault tolerant design
Infrastructure
1_195

Improved NAS reliability and time to restore
Infrastructure
1_200

Established NAS design and validation process
Infrastructure
1_365

DST to support datalink
Infrastructure
1_446

Infrastructure manager's DST
Infrastructure
1_460

 
Infrastructure
7_245

 
Infrastructure
7_251

 
Infrastructure
7_252

 
Infrastructure
8_110

 
Infrastructure
1_320

Secure encryption to protect DoD information
Infrastructure
2_400

 
Infrastructure
4_800

 
Infrastructure
6_265

Secure mode for voice and data transmission
Infrastructure
3_125

 
Infrastructure
4_730

Multisensor surveillance data fusion
Infrastructure
5_325

Automated altimeter settings
Infrastructure
5_332

Interconnectivity with DoD oceanic comm systems
Infrastructure
6_391

Innovative NAS infrastructure management
Infrastructure
7_425

 
Infrastructure
7_430

Full time monitoring and control of NAS infrastructure
Infrastructure
7_450

 
Infrastructure
7_465

Remote collection, access of data
Infrastructure
7_456

Improved NAS modeling
Infrastructure
7_457

Event Manager
Infrastructure
7_458

Fault Manager
Infrastructure
7_459

Maintenance Manager
Infrastructure
7_461

Security Manager
Infrastructure
7_463

 
Infrastructure
7_464

 
Infrastructure
7_466

Resource Manager
Infrastructure
7_462

Manage NIM comm
Infrastructure
7_468

Improved frequency management
Infrastructure
7_469

Improved information management processes
Infrastructure
7_471

 
Infrastructure
8_100

 
Infrastructure
8_110

Support Manager
Infrastructure
7_472

Improved delay reporting
Infrastructure
7_473

Automated recording system
Infrastructure
7_545

Assessment of effectiveness of flow constraints
Infrastructure
7_610

System Manager
Infrastructure
7_625

 
Infrastructure
8_120

 
Infrastructure
8_125

 
Infrastructure
8_135

Facility benchmarks
Infrastructure
8_130

DoD ATIS via datalink or synthetic voice
Infrastructure
3_605

FBO use of datalink
Infrastructure
3_715

Improved weather data in the cockpit
Infrastructure
4_690

Optimal descent profiles
Infrastructure
4_690

Automatic emergency communication 
Infrastructure
4_740

Mobile comm networks
Infrastructure
1_372

Integrated telecommunications infrastructure
Infrastructure
1_373

Interactive user interface to NAS information
Infrastructure
2_200

User access to NAS information
Infrastructure
3_275

Full data connectivity
Infrastructure
3_295
3_470

 
Navigation
3_295
3_470

Common aviation datalink
Infrastructure
4_145

Airport information via datalink
Infrastructure
4_150

Route information via datalink
Infrastructure
4_305

Integration of oceanic weather detection into automation
Infrastructure
6_166

Integrated surface management information system
Infrastructure
3_215

Data exchange between flight deck and ground DSTs
Infrastructure
4_265

Datalink update of terrain and obstacle databases
Infrastructure
5_780

Certified LAAS/WAAS
Navigation
1_241

 
Navigation
3_406

 
Navigation
3_645

 
Navigation
4_110

 
Navigation
4_115

 
Navigation
4_165

 
Navigation
4_320

 
Navigation
4_336

 
Navigation
4_365

 
Navigation
4_400

 
Navigation
4_665

 
Navigation
4_670

 
Navigation
4_690

 
Navigation
4_700

Certified GPS as sole means
Navigation
1_140

 
Navigation
1_240

 
Navigation
3_380

 
Navigation
6_145

 
Navigation
6_155

Requires multimode receiver
Navigation
4_200

 
Navigation
4_725

Improved ELT
Emergency
2_335

Appendix E.  Overlap Analysis Spreadsheet

Appendix E.  Overlap Analysis Spreadsheet


AATT
DAG
AOP
SF-21
FFP1
FFPII
FAA ASD

Flight Planning
 
CE.1 NAS - Constraint Considerations for Schedule/Flight Optimization
 
 
 
 
FAA ASD - Flight Plan Evaluation

 
 
CE.5 Free Maneuvering for User-preferred Local TFM Conformance 
AOP - Dynamic Route Planner
 
 
 
 

 
 
 
 
 
 
 
FAA ASD - Interactive Flight Planning

 
 
 
 
 
 
 
FAA ASD - Future Flight Plan Support

 
 
 
 
 
 
 
 

Separation Assurance
 
CE.5 Free Maneuvering for User-preferred Separation Assurance
AOP - Hazard Avoidance System
*SF-21 E5A3 - In-Trail Spacing in En Route Airspace
*SF-21 E5A4 - Merging in En Route Airspace
*SF-21 E5A5 - Passing Maneuvers in En Route Airspace
 
 
 

 
 
CE.6 Trajectory Negotiation for User-preferred Separation Assurance
 
 
 
 
 

 
 
CE.9 Free Maneuvering for Weather Avoidance
 
 
 
 
 

 
 
DAG CE.10 - Trajectory Negotiation for Weather Avoidance
 
 
 
 
 

 
 
DAG CE.13 - Airborne CD&R for Closely Spaced Approaches
 
*SF-21 E3A2 - Approach Spacing
*SF-21 E3A5 - Approaches to Closely Space Parallel Runways
*SF-21 E3A3 - Enhanced Parallel Approaches in VMC/MVMC
 
 
*FAA ASD - Closely Spaced Parallel Approaches independent 
*FAA ASD - Closely Spaced Parallel Approach Trails with ADS-B at SFO – (SF-21) Implementation 

 
 
 
 
SF-21 E4A1 - Enhanced Visual Acquisition of other Traffic for See-and-Avoid
 
 
*FAA ASD - Increase Situational Awareness for Pilots by Providing Target Display – National Implementation (SAA) 

*FAA ASD - Increased Situational Awareness for Pilots by Providing Target Display – Demo Implementation (SAA)

 
 
 
 
SF-21 E4A2 - Conflict Detection
 
 
 

 
 
 
 
SF-21 E4A3 - Conflict Resolution
 
 
FAA ASD - Conflict Resolution with Multi-Center Metering

 
 
 
 
SF-21 E5A2b - Delegated Air-to-Air Self-Separation for One-in-One-Out Airspace
 
 
 

 
 
 
 
SF-21 E9A1 - Radar Augmentation with ADS-B to Support Mixed Equipage in the Terminal Airspace 
 
 
FAA ASD - Increase Capacity By Surveillance Coverage  – Existing Radars (TMSF)

 
 
 
 
SF-21 E9A2 - Radar Augmentation with ADS-B to Support Mixed Equipage in the En-route Airspace
 
 
*FAA ASD - Increased Capacity – Reduced Horizontal Separation Standards – Demo Implementation  (TMSF)
*FAA ASD - Increased Capacity – Reduced Horizontal Separation Standards – National Implementation (TMSF)

 
 
 
 
SF-21 E9A3 - Reduced Separation Standards with ADS-B
 
 
 

 
 
 
 
 
FFPI - Conflict Probe (URET)
 
*FAA ASD - Conflict Probe
*FAA ASD - Conflict Probe with Spacing
*FAA ASD - URET CCLD (FFP1)

 
 
 
 
 
 
 
FAA ASD - Aircraft to Dynamic Airspace Separation

 
 
 
 
 
 
 
FAA ASD - Increased Horizontal Capacity – 30/30 

 
 
 
 
 
 
 
FAA ASD - Increased Horizontal Capacity – 50/50 

 
 
 
 
 
 
 
 

Situational Awareness & Advisory
 
 
 
SF-21 E1A1 - Initial FIS
 
 
*FAA ASD - Affordable FIS to GA
*FAA ASD - Automatic Simultaneous Hazardous Weather Notification 
*FAA ASD - Common Corrective Weather Forecast for Situational Awareness Implementation
*FAA ASD - Increased Flexibility and Safety – Strategic Messaging (TMSF)

 
 
 
 
SF-21 E1A2 - Additional FIS-B Products
 
 
THE FOLLOWING MAY BE  PART OF FIS:
*FAA ASD - Future Convective Weather Advisory – Oceanic 
*FAA ASD - Improved Weather Gridded Forecasts – e.g. Icing 
*FAA ASD - National Deployment Weather Products for A/C 
*FAA ASD - Terminal Weather for Increased Controller Situational Awareness Implementation 
*FAA ASD - Terminal Weather Information for Increased Pilot Situational Awareness Implementation 
*FAA ASD - National FIS

 
 
 
 
SF-21 E2A1 - Low Cost Terrain Situational Awareness
 
 
*FAA ASD - Improved Terrain Information to the Cockpit to Avoid CFIT 
*FAA ASD - Improved Terrain Information to the Cockpit to Avoid CFIT – Demo Implementation

 
 
 
 
SF-21 E2A2 - Increased access to terrain constrained low altitude airspace
 
 
 

 
 
 
 
SF-21 E5A2a - Pilot Situational Awareness beyond Visual Range
 
 
*FAA ASD - Enhanced Traffic Advisories through Improved Situational Awareness Implementation

*FAA ASD - Initial Air-Air ADS-B (SF-21)

*FAA ASD - Shared Responsibility for En Route Horizontal Separation

 
 
 
 
SF-21 E6A1 - Runway and final approach occupancy awareness
 
 
 

 
 
 
 
SF-21 E6A2 - Airport Surface Situational Awareness
 
 
FAA ASD - A/C - A/C ADS-B Traffic Advisories Trials on Surface

 
 
 
 
SF-21 E7A1 - Enhance existing surface surveillance with ADS-B
 
 
 

 
 
 
 
SF-21 E7A2 - Surveillance Coverage for airports without existing surface surveillance
 
 
 

 
 
 
 
SF-21 E8A1 - Center Situational Awareness with ADS-B
 
 
*FAA ASD - Increase Capacity By Surveillance Coverage (Non-Radar) – Demo (SF-21) Implementation (TMSF)
*FAA ASD - Increase Capacity By Surveillance Coverage (Non-Radar) – National Implementation (TMSF)
*FAA ASD – Increase Situational Awareness for Controllers by Providing Target Display with Alerts on Trajectory Implementation

 
 
 
 
SF-21 E8A3 - Tower Situational Awareness beyond Visual Range
 
 
 

 
 
 
 
*SF-21 E8A1 - Center Situational Awareness with ADS-B

*SF-21 E9A1 - Radar Augmentation with ADS-B to Support Mixed Equipage in the Terminal Airspace 

*SF-21 E9A2 - Radar Augmentation with ADS-B to Support Mixed Equipage in the En-route Airspace
 
 
*FAA ASD - Increase Situational Awareness for Controllers by Improving Target Display – Demo Implementation 

*FAA ASD - Increase Situational Awareness for Controllers by Improving Target Display – National Implementation  

 
 
 
 
 
 
 
FAA ASD – Increase Situational Awareness for Controllers by Low-Cost Surveillance Implementation

 
 
 
 
 
 
 
FAA ASD - Initial TIS-B (Demonstration)

 
 
 
 
 
 
 
FAA ASD - TIS Via Mode-S (Demonstration)

 
 
 
 
 
 
 
 

Navigation and Landing
 
 
 
 
 
 
FAA ASD - CAT-1 Precision Approach Using LAAS

 
 
 
 
 
 
 
FAA ASD - CAT-1 Precision Approach Using WAAS

 
 
 
 
 
 
 
FAA ASD - CAT-II/III Precision Approach Using LAAS

 
 
 
 
 
 
 
FAA ASD - Low Cost RNAC Cruise to All Users Using SATNAV

 
 
 
 
 
 
 
FAA ASD - Oceanic GPS Navigation (RNP 4)

 
 
 
 
 
 
 
FAA ASD - Precision Departure Using WAAS

 
 
 
 
 
 
 
FAA ASD - Future Surface Guidance

 
 
 
 
 
 
 
FAA ASD - Improved Weather on STARS

 
 
 
 
 
 
 
FAA ASD - Expanded RNAV Departure Procedures 

 
 
 
 
 
 
 
FAA ASD - FMS Departure Procedure 

 
 
 
 
 
 
 
 

Traffic Management Strategic Flow
 
 
 
 
FFPI - Enhanced Ground Delay Program (GDP)
 
FAA ASD - Delay Program Management

 
 
 
 
 
 
FFPII - CRCT
*FAA ASD - Collaborative Rerouting (CRCT Demonstration) (AM)
*FAA ASD - Collaborative Rerouting Enhancements (AM)

 
 
 
 
 
 
 
FAA ASD - Full CDM

 
 
 
 
 
 
 
FAA ASD - Demand and Resource Planning

 
 
 
 
 
 
 
FAA ASD - Post NAS Performance Assessment

 
 
 
 
 
 
 
FAA ASD - Improved Messaging to Increase Flexibility and Safety 

 
 
 
 
 
 
 
 

Traffic Management Synchronization
AATT - aFAST
 
 
 
 
 
*FAA ASD - aFAST
*FAA ASD - aFAST with Wake Vortex

 
AATT - CAP
 
 
 
 
 
 

 
AATT - D2
 
 
 
 
 
FAA ASD - Direct-To-Routing

 
AATT - EDA
 
 
 
 
 
FAA ASD - Descent Advisor

 
AATT - EDP
 
 
 
 
 
FAA ASD - EDP

 
AATT - McTMA
 
 
 
 
 
*FAA ASD - Traffic Management Advisor- Multi Center
*FAA ASD - National Traffic Management Advisor - Multi Center

 
AATT - pFAST
 
 
 
FFPI - pFAST
 
*FAA ASD - pFAST
*FAA ASD - National pFAST

 
AATT - SMA
 
 
SF-21 E6A3 - Enhanced IMC Airport Surface Operations
FFPI - SMA
 
*FAA ASD - SMA
*FAA ASD - Initial Surface Management Advisor (FFP1)
*FAA ASD - Atlanta Surface Management Advisor

 
AATT - SMS
 
 
SF-21 E6A3 - Enhanced IMC Airport Surface Operations
 
 
*FAA ASD - SMS
*FAA ASD - Enhanced Surface Management System

 
AATT - TMA
 
 
 
FFPI - TMA
 
*FAA ASD - TMA - Single Center

*FAA ASD - National Traffic Management Advisor - Single Center

 
AATT - Arrival, Surface, & Departure Interoperability
 
 
 
 
 
 

 
 
DAG CE.2 - Intelligent Routing for Efficient Pushback Times and Taxi
 
 
 
 
 

 
 
DAG CE.3 - Free Maneuvering for User Preferred Departures
 
 
 
 
 

 
 
DAG CE.4 - Trajectory Negotiation for User Preferred Departures
 
 
 
 
 

 
 
DAG CE.6 - Trajectory Negotiation for User-preferred Local TFM Conformance
 
 
 
 
 

 
 
DAG CE.7 - Collaboration for Mitigating Local TFM Constraints due to Weather, SUA, Complexity
 
 
 
 
 

 
 
DAG CE.8 - Collaboration for User-Preferred Arrival Metering
 
 
 
 
 

 
 
DAG CE.11 - Self Spacing for Merging and In-Trail Separation
 
 
 
 
 

 
 
DAG CE.12 - Trajectory Exchange for Merging and In-Trail Separation
 
 
 
 
 

 
 
DAG CE.14 - Intelligent Routing for Efficient Active-Runway Crossing and Taxi
 
 
 
 
 

 
 
 
 
SF-21 E3A1 - Enhanced Visual Approaches
 
 
 

 
 
 
 
SF-21 E3A2 - Approach Spacing
 
 
*FAA ASD - Increase Flexibility and Safety – Tactical Messaging (TMSF)
*FAA ASD - Increase Flexibility and Safety – Tactical Messaging (Terminal Extent Implementation) (TMSF)
*FAA ASD - Improved Messaging to Increase Flexibility and Safety (TMSF)
*FAA ASD - Closely Spaced Parallel Approaches Independent (N&L)
*FAA ASD - Wake Vortex Detection for Aircraft (SAA)

 
 
 
 
SF-21 E3A4 - Departure Spacing/Clearance
 
 
 

 
 
 
 
SF-21 E5A1 - Closer Climb and Descent in Non-Radar Airspace
 
 
 

 
 
 
 
 
 
 
FAA ASD - Multi-Center Metering with Descent Advisor

 
 
 
 
 
 
 
FAA ASD - Oceanic Traffic Synchronization

 
 
 
 
 
 
 
FAA ASD - Required Time of Arrival (RTA) Contracts (Demo)

 
 
 
 
 
 
 
FAA ASD - Wake Vortex for ATC

 
 
 
 
 
 
 
FAA ASD - Improved Messaging to Reduce Routine Workload and Increase Efficiency

 
 
 
 
 
 
 
FAA ASD - Full CDM

 
 
 
 
 
 
 
FAA ASD - Airborne Pair-Wise Trails with ADS-B (SF-21 Demo)

 
 
 
 
 
 
 
FAA ASD - National Pair-Wise Maneuvers

 
 
 
 
 
 
 
FAA ASD - Improved Capacity Utilization Through Better Intent Data 

 
 
 
 
 
 
 
FAA ASD - Increase Tactical Capacity and Access

 
 
 
 
 
 
 
 

Airspace Management
 
 
 
 
 
 
FAA ASD - Adaptable Airspace Management

 
 
 
 
 
 
 
FAA ASD - Dynamic Resectorization

 
 
 
 
 
 
 
FAA ASD - Low Altitude Direct Routes for Helicopters in IMC

 
 
 
 
 
 
 
FAA ASD - New Direct Terminal Area Routes (Charted)

 
 
 
 
 
 
 
FAA ASD - Future Airspace for Special Use

 
 
 
 
 
 
 
FAA ASD - Remove 250k Restriction 

 
 
 
 
 
 
 
FAA ASD - Increase Tactical Vertical Separation Service Above FL290 Domestic Implementation 

 
 
 
 
 
 
FFPII - High-Altitude Airspace Concept
*FAA ASD - Increase Vertical Separation Service Above FL290 – Limited Implementation 
*FAA ASD - Increase Vertical Separation Service Above FL290 – National Implementation 

 
 
 
 
 
 
 
FAA ASD - Increased Capacity and Efficiency Using Existing NAVAIDS to Expand RNAV Routes Implementation 

 
 
 
 
 
 
 
FAA ASD - Increased Capacity and Efficiency Using SatNav in Expanded Surveillance Coverage Increased RNAV Routes Implementation 

 
 
 
 
 
 
 
FAA ASD - Increased Capacity and Efficiency Using SatNav in Expanded RNAV Routes Implementation 

 
 
 
 
 
 
 
FAA ASD - Expanded RNAV Departure Procedures 

 
 
 
 
 
 
 
FAA ASD - Improve Capacity Utilization – Reduce Effective Separations 

 
 
 
 
 
 
 
 

Emergency and Alerting
 
 
 
 
 
 
FAA ASD - ELT for SAR


 
 
 
 
 
 
 

Infrastructure/ Information Management
AATT FACET – Future ATM Concepts Evaluation Tool
 
 
 
 
 
 

 
AATT EDX - En Route Data Exchange 
 
 
 
 
 
 

 
 
DAG CE.0 - Information Access/Exchange for Enhanced Decision Support
 
 
 
 
 

 
 
 
 
 
FFPI - NAS Status Information
 
 

 
 
 
 
 
 
FFPII- CPDLC
*FAA ASD - Reduced Routing Workload & Increase Efficiency by Improved CPDLC Build 1 (TMS)
*FAA ASD - Reduced Routing Workload & Increase Efficiency by Improved CPDLC Build 1A (TMS)
*FAA ASD - Improved Messaging to Reduce Routine Workload and Increase Efficiency 

 
 
 
 
 
 
 
FAA ASD - Increased RMM

 
 
 
 
 
 
 
FAA ASD - CDM for Maintenance Activity
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