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2.  Impact on Mission Areas

"It is essential that the air traffic system of the United States be modernized.  Although the current system remains safe, it is showing signs of aging.  System outages, brownouts, inefficiencies in air traffic control, and capacity limitations on the ground add costs to the FAA and to users of the airspace system.  The Air Transport Association estimates that inefficiencies in the system cost the airlines in excess of $3 billion in 1995 -- costs ultimately paid by passengers and anyone else who purchases goods shipped by air." ---White House Commission on Aviation Safety and Security, February 12, 1997

This statement from the White House Commission on Aviation Safety and Security summarizes the importance of a well-coordinated effort to modernize the Federal Aviation Administration's (FAA) automation system.  The En Route and Oceanic automation are the very foundation of the FAA's automated air traffic control environment.  It receives, processes, coordinates, distributes, and tracks information on aircraft movement throughout domestic and international airspace.  Its architecture and processing capability is key to the FAA's ability to implement new services, concepts, and traffic flows for the user.  Its availability is critical to maintaining the nation's commerce.

This mission need statement addresses supportability of En Route and Oceanic facilities, relocation of the Honolulu CERAP and the architecture needed to support projected air traffic growth.

The mission analysis of the needs to support the architecture was based on empirical data and will be refined during the investment analysis. 

This document defines the need for the current and future operational automation systems used at facilities providing En Route and Oceanic Air Traffic Control services.  These facilities are the eighteen U.S. Air Route Traffic Control Centers (ARTCCs) that perform En Route operations, the three U.S. ARTCCs that perform both En Route and Oceanic operations, and the Honolulu Combined Center Radar Approach Control (CERAP).  These automation systems include the Host/Direct Access Radar Channel (DARC) for En Route processing, the Oceanic Display and Planning System (ODAPS) for Oceanic operations at the New York and Oakland ARTCCs, the Offshore Computer System (OCS)/Micro-EARTS for the Anchorage ARTCC, and the Offshore Flight Data Processing System (OFDPS)/Micro-EARTS for the Honolulu CERAP.  The current architecture consolidates these individual programs into a common architecture that creates a foundation for rapid and cost effective expansion of capabilities, higher reliability, and more flexibility.  MNS-309 consolidates the management of these programs' sustainment, transition, and enhancement processes into a single effort that will establish a technical process foundation that supports FAA business practices now employed in the En Route and Oceanic domain. 

This mission need statement impacts safety, capacity, security, industry vitality/efficiency, and FAA business practices/productivity as follows:

Safety - The supportability problem threatens the availability of En Route automation systems and hence ATC services. 

Capacity - The current system does not provide the strategic aids to optimize available technology. 

Security - There are no provisions to detect, trace, and identify attempted threat activity.

Industry Vitality/Efficiency - The tools needed to fully support concepts such as free flight and more efficient use of airspace are not available in the En Route, Oceanic, and offshore systems. 

FAA Business Practices/Productivity - The lack of standardized hardware and software baselines decreases productivity and increases costs.

This Mission Need Statement incorporates sustainment and enhancement activity that reflects the FAA goals and objectives in the following mission areas:

2.1 Safety

· Increase safety margin by reducing system outages and mitigating sustainment issues.

· Provide new seamless, secure, controlled, communications capabilities between all National Airspace System (NAS) domains, systems users and international ATC facilities to provide improved information sharing concerning the status of the NAS infrastructure, Special Use Airspace, weather movements, aircraft movement/status, winds, etc.

· Provide an automation platform that supports more advanced detection of conflicts between aircraft, aircraft and airspace, and sector overloads including a capability to present the service provider with a set of resolutions while accommodating different separation standards and procedures.

· Improve display of weather, weather predictions, and assignment of routes to avoid hazardous weather conditions.

· Provide technology to maintain parity between the pilot's navigational database and that used by the service provider. 

· Provide FAA trajectory processing in a manner that correlates with that used by the airborne equipment.

· Provide the capability to distribute workload effectively among available controlling resources.

2.2 Capacity

· Minimize the time that full operational automation services are not available.

· Establish a means of conducting training on systems maintenance, ATC operations, and new procedures that are non-disruptive to the operational environment regardless of traffic loading.

· Minimize impact on capacity during catastrophic failures by implementing technology to support facility operational contingency plans.

· Maximize the use of and integrate new surveillance technology in a manner that will allow reduced separation standards to be established.

· Establish a flight data processing system and inter-facility communications capability based on the International Civil Aviation Organization (ICAO) flight plan formats and interface requirements.

· Provide an Air-to-Ground (A/G) and a ground-to-ground communications capability.

· Establish a NAS infrastructure Information database with collection and communications capability that is capable of being expanded quickly and cost effectively as new operational needs arise, and that has controlled access by a designated set of users for both input and output.

· Provide new capabilities that allow more efficient use and dynamic reconfiguration of airspace, make full use of advances in navigation, and support varying standards of separation.  This includes connectivity to additional remote equipment (e.g., A/G radios, radars) and additional facilities (e.g., FSS, towers, TRACONs, or ARTCCs) needed to cover the airspace to be acquired.

· Provide the automation system capacity and expandability required to support anticipated increases in air traffic and changes in the operational environment (e.g., scaleable processing capacity, system memory, number of controller positions, communication capacity, and monitor and control).   

· Establish a capability to support DoD and law enforcement operations including providing real time status of special routes, Special Use Airspace, and interfaces needed to support unique mission requirements with outside control agencies.

· Establish a process for defining and distributing Temporary User Preferred Trajectories based on a global grid of waypoints.

· Establish an automation platform to support the long range and short-range detection and resolution of conflicts that occur under varying separation criteria.  This criterion is based on geographic airspace definitions and/or aircraft equipage.  The capabilities will provide top of descent, Special Use Airspace (SUA) penetration warnings, temporary restricted airspace warnings, and report the impact of SUA/temporary restricted airspace changes on other customers.

· Enhance flight data distribution and access capabilities currently provided for the terminal domain.

· Enhance all interfaces to support the passing of information between internal and external FAA systems.

· Ensure the readiness of the physical facilities needed to support integration of state of the art automation systems.

· Provide the capacity and capability to fully process and display all weather data provided by FAA approved weather sources. 

· Minimize impact on operational capacity during transition to new systems by emulating controller Computer Human Interface (CHI) and processing results using the same media, with capability to upgrade quickly after the transition is complete.

· Provide a capability to manage traffic in compliance with four dimensional profile planning.

· Provide technology to maintain the controller’s situation awareness in an environment where the pilot has access to cockpit displays of traffic information.

2.3 Security

· Protect against unauthorized access to automation systems, information, software, communications services and system data.

· Protect against system/software corruption threats through a continuous program of technological security enhancements.

· Provide a continuous program of technological security enhancements to protect against system/software corruption threats.

2.4 Industry Vitality/Efficiency

· Mitigate sustainment issues to ensure capacity and capabilities are maintained.

· Establish a capability to support the Airline Operations Center (AOC) and collaborative decision making.

· Ensure required capability is provided to support known evolving industry needs.

· Provide users with better information on the NAS infrastructure status, weather, SUAs, and other special considerations.

· Provide a level of accuracy and capability (e.g., surveillance report rate) that will support procedural reduction in separation standards.

· Provide a capability for the users to update specified fields of the flight object as required.

· Provide more accurate calculations of gate arrival and departure times to facilitate effective user resource allocation.

· Provide real time tools for evaluating the impacts of requests by users on the overall NAS environment.

2.5 FAA Business Practices/Productivity

· Coordinate sustainment plans with technical refresh and replacement activity to ensure the target architecture is fully supported at each step.

· Minimize the cost of providing En Route and Oceanic automation services through a coordinated life cycle management and enhancement process.

· Minimize the cost of providing En Route and Oceanic services of flight.  Increase provider productivity.

· Reduce the time required to enhance En Route and Oceanic software and integrate new technology into the system.

· Reduce the number of functional baselines, languages, designs, and maintenance procedures needed to maintain and use systems.

· Establish technology that will support the realignment of Air Route Traffic Control Centers to include a facility's geographic area of control on a temporary or permanent basis.

· Establish a process where unique site needs, now met through local software patches, can be met within a managed baseline and made available to all sites.

· Provide a platform able to integrate alternative methods/CHI used for presenting and maintaining flight data information.

· Enhance the En Route simulation, scenario generation, test, system recording, and data analysis capabilities to support new operational functionality.

· Reduce training needed to use the system and increase the availability of training for AT and AF users without impacting the operational environment.

3.  Needed Capability

3.1 Authority

The following paragraphs summarize the authority of the FAA to manage the NAS and effectively control air traffic through that system.  Specific mission requirements established by each authority are detailed in the Appendix.  Principal missions established by each authority are listed below.

MNS 309 includes the Oceanic mission needs that were defined and approved in NAS Program Initiative (NPI) 0048 dated January 12, 1994.  Approval of MNS 309 supersedes NPI 0048.

3.2 Statutory Authority

Public Law 103-272: This law requires the FAA to manage national airspace for the benefit of all users, so that air travel is accomplished in a safe, orderly, and efficient manner.  In order to comply with the Public Law, the FAA Administrator must provide the necessary facilities and personnel for the regulation and protection of air traffic.

3.3 Management Authority

· FAA Strategic Plan.

· Air Traffic Service Plan, 1999-2003

· Air Traffic Services Performance Plan 2001-2003

· Airway Facilities Strategic Plan Update, 1998-2002

· Free Flight Action Plan, August 15, 1996.

· ICAO 8755, Air Navigation Plan, October 1990.

· A Concept of Operations for the National Airspace System in 2005.

· An Evolutionary Operational Concept for Users of the National Airspace System, Draft v1.2, May 29, 1997.

· Airway Facilities Concept of Operations, March 1995.

· Airway Facilities Operations in the NIM environment, December 1999

3.4 Functional Capability

New functional capabilities are needed to provide the level and types of services defined by the FAA Strategic Plan and the FAA Aviation Forecasts - 1997-2008.  These capabilities are summarized below.  They are grouped with the impacted mission areas.

3.5 Safety Needs

To maintain its level of safety and operational capacity, the services provided by the existing En Route Domain Systems must be sustained to ensure current functional capability is available until the replacement architecture is implemented.  All NAS Acquisition Programs shall be in compliance with the FAA Safety Order 8440.4.  The replacement systems need to provide the same or improved level of reliability and increased capacity.  Decision support tools need to assist in managing the new dynamics of the ATC environment of 2005 and beyond.  These tools need to provide system wide consistent results. New weather display, prediction, reroute, and coordination processes are needed to address hazardous weather issues from a national perspective.  To ensure proper separation standards and the integrity of route processing are maintained, the system needs to maintain parity with the aeronautical navigation database [e.g., fix locations, waypoints, airways, random routes, Standard Instrument Departures (SIDs), Standard Terminal Arrival Routes (STARs)] and trajectory processing at all times.

3.6 Capacity Needs

To contribute to the goal of increased capacity, En Route system components need to handle the predicted increases in Air Traffic (FAA Aviation forecasts - Fiscal Years 1996-2007, FAA, APO-110, March 1996).  Likewise, there must be a NAS infrastructure monitoring capability that monitors the status of Special Use Airspace (SUAs) and other NAS performance and is capable of being updated real time with minimal disruption to the operation.  There is a need to expand functional capabilities to support the transition in and out of an operational contingency plan quickly and efficiently. Also needed is support software upgrades, testing and training of personnel without degradation/interruptions of service which will contribute to the goal of increased capacity. En Route system components need to handle the predicted increases in En Route air traffic and facility reconfigurations.  The En Route and Oceanic domain needs to fully support ICAO flight plan format (ref. PANS/RAC444 ICAO standard) and interface requirements. It needs to expand the ICAO base that will contain new types of information used to improve service to the user through better defined flight information. There must be controlled, secure access to the information in the flight object and infrastructure database to ensure secure operations. The En Route and Oceanic domains need to make full use of technology in communication (e.g., controller pilot data link and ground-to-ground data link), navigation, surveillance [e.g., radar and Automatic Dependent Surveillance (ADS)] technology and to provide aids to help controllers improve the level of safety, efficiency, and increase capacity.

There must be a capability to support structured routes, user preferred routes and the transition between them. Real time, higher resolution weather products are needed to improve controller efficiency.  A platform that supports the ability of the conflict detection and resolution processing to operate in an environment where varying separation criteria are used is needed.  This platform must be based on geographic airspace, route definition, and/or aircraft equipage including cockpit displays of traffic information.

Improved support of terminal flight data operations needs to be established to promote a seamless environment between the terminal and En Route domains.  New, highly interactive interfaces need to be established to facilitate passing of the types of information that support these new needs.  Display capacity needs to be adequate to display maps, aircraft status, control data (e.g., targets, full data blocks, and lists), and all weather data from FAA approved weather sources.

3.7 Security Needs

To assure flight safety and efficiency, the En Route and Oceanic domains must be secure and protected against any threat IAW FAA Orders, policies and procedures (i.e.: FAA 122.22,1370.82, 1600.69, 1600.1, 400.21, etc.). Safety assessment plans for the security of people, facilities and information must be developed in coordination with the NAS Transition and Integration (ANS) organization and the FAA Safety Assessment Team.  Usage of current state commercially based technologies and products to enable increased automated data communication among air traffic control facilities and airspace users will bring higher vulnerability to intrusion activity and other forms of information warfare.  Issues range from virus insertion, to lack of adequate management, administrative and technical security controls. Security controls adequate to the level of sensitivity of the information need to be implemented to protect the confidentiality, integrity and availability of the information. Security needs to be continuously updated, as the system is expanded and improved, and as new threats emerge (See “Air Traffic Control Data and Communications Vulnerabilities and Security”, Executive Summary, John A. Volpe NTSC, 20 May 1993). 

3.8 Industry Vitality/Efficiency Needs

Advanced automation and interface capabilities are needed to help reduce restrictions on users; to increase the ability of the system to support user-preferred routes; and to enable the FAA to collaborate more closely and effectively with FAA systems and our international partners. 

3.9 FAA Business Practice/Productivity Needs

The En Route and Oceanic domains need to make more efficient use of funding and other resources to provide ATC services.  Duplication of tasks (e.g., adaptation of aeronautical and navigation information) needs to be eliminated.  This includes eliminating the duplication between baselines and maintenance activities that support similar domestic and Oceanic ATC environments and establishing a common baseline of processes used in support of these operational environments.

Functional capabilities need to be provided to sector operations with the flexibility to consolidate, unconsolidate, or reconfigure facility airspace to meet known future ATC concepts.  This includes modifying a facility's geographic area of control on a temporary or permanent basis.  Full capacity training of controllers and technicians need to be available at all times without impacting or being governed by the operational environment.

Productivity enhancements (e.g., automated tools for system simulation, scenario generation, test, system analysis and system/service certification) need to be developed to assist support personnel.  A process needs to be established that provides a means of performance management.

The transition to the new architecture needs to be carried out in a manner that ensures there is; no disruption to air traffic services, minimal initial impact on the controller work force and retains CHI, media, and processing results similar to the existing environment at the time of transition.  CHI issues for those products being integrated into controller display systems need to be addressed by a single entity.  This will reduce training costs, and expedite transition.  Subsequent enhancements to CHI, processing, interfaces, and operational capability need to be implemented in a manner that ensures parity with procedural development and commitments to users.

The proper levels of training and systems knowledge must be available to the appropriate disciplines to ensure the capability to manage all areas of support responsibility. There is a need to consolidate operational monitoring and control (M&C) information into an integrated system to allow quick access, reduction of support equipment, and proper response to issues by appropriate personnel.

3.10 Configuration Management Needs

Facilities and property must be provided that can accommodate current and future FAA operational, maintenance and training needs to help maximize air traffic control efficiency.  Technical space is required for installation, maintenance and support of existing and planned equipment.  Adequate transition space is required for concurrent operation of existing and replacement systems until the replacements are commissioned.  Additionally, space is required for administrative support, security, and operations growth.  Facility environmental systems (power and heating, ventilation, and air conditioning) must be able to satisfy power quality, temperature and humidity, and security systems, and must provide protection for En Route personnel, NAS systems and other physical assets.  Finally, the facilities must be free of environmental hazards and meet OSHA and accessibility standards.

4.  Current Capability

4.1 General

The En Route domain systems are the central point for processing and dissemination of domestic flight data for all other domestic operational air traffic domains, including the Air Traffic Management system.  The En Route domain also provides the infrastructure for inter-facility and inter-domain control messages and provides surveillance processing and display capability for most U.S. airspace. 

The Oceanic domain supports three different configurations of systems that are tailored for specific operational needs.  The ODAPS system at the New York and Oakland ARTCCs is a Flight Data Processing (FDP) derivative of Host that supports management and production of flight data for aircraft in international waters.  The systems at Anchorage and Honolulu consist of independent FDP and radar data processing systems that support both Oceanic and domestic separation requirements.  

The performance of these infrastructure components directly impact the level of service provided to aviation users and the ability of the En Route and Oceanic domains to meet their mission needs.  These service needs are exacerbated by a number of shortfalls and factors, including the following:

· The En Route and Oceanic peripheral adapters, PAMRI, are not available in the commercial market.  Parts needed to maintain existing or to support new communications needs (e.g., surveillance inputs and ICAO messages) are in limited supply and costly.  Sustaining PAMRI/Series1 will take a special commitment by industry and FAA to address significant parts and expertise issues. 

· The DARC has reached functional capacity limits, and is not able to support air traffic requirements for a fully parallel back up radar processing system.  DARC cannot duplicate Host flight data processing functionality.

· The Anchorage OCS is a unique system that was developed by the Alaskan Region to provide interim FDP support until the delivery of a nationally maintained system.  The current system has limited expansion and capacity potential, lacks refined aircraft and wind modeling to support accurate progress times, and lacks the ability to display extrapolated aircraft positions in non-radar areas.

· Few commercial automation tools are available for maintenance and integration of new functional capabilities.

· The information architecture of the En Route and Oceanic systems is designed around the 1960's/70's hardware, software, and development environment that emulated the En Route operation as it existed in that time frame (e.g., structured routes and airspace, autonomous center operations, etc.).  Since that time, functionality has been enhanced to support changes in the operational environment.  New operational concepts require further functional and performance improvements to the En Route domain.

· Advanced concepts (e.g., conflict probe and Center TRACON Automation System) are being developed to provide enhanced services to aviation users.  Many of the functions needed to support modernized operational concepts are beyond the capability of the current architecture.  Use of external processors to mitigate this limitation is growing and imposes security, training, cost, and supportability issues.

· Several baselines and adaptation data sets are maintained to support similar operational concepts in the domestic and Oceanic facilities.  Each of these baselines is unique in software and hardware configuration.  Within each ARTCC, the adaptation of aeronautical and airspace information is accomplished at the local level, resulting in duplication of efforts as well as inconsistency in adapted data.

· New systems comparable in magnitude to the Host/ODAPS/OFDPS typically take five to seven years to develop and field.

· During the next 12 years the demand for services is projected to increase by more than 28% in the domestic En Route airspace ---FAA Aviation Forecasts - Fiscal Years 1996-2007, APO-110, March 1996, 73% over the Atlantic, and 117% over the Pacific ---Oceanic Aircraft Movement forecast for Years 1995-2010, FAA, Mitre, March 1996. 

· Evolving users and increasing demands for services/functional capabilities from users such as the Airlines, DoD, and law enforcement agencies are increasing demands on the En Route and Oceanic domain services.

· New surveillance products and capabilities are being introduced that are not compatible with the Host tracker and processing.

· Current En Route domain technology (Host, PAMRI, et al.) does not support the FAA's contingency plan for catastrophic ARTCC facility outages.  The ARTCC has limited capability to recover from the loss of the database.  The lost data must be manually reentered and processed to return the ARTCC and the adjacent sites (e.g., TRACON, Tower or ARTCC) to a normal operational environment.

The following is a summary of the Current Capabilities of the systems supporting ATC services.

4.2 Safety Capabilities

The En Route services of flight are currently delivered with a high level of safety by assuring that critical automated air traffic control support systems have high availability and by assisting controllers to predict and avoid unsafe situations in En Route airspace.  Redundant processors are used to assure high availability of full automation support.  In the domestic centers, when the Host fails or its processors are not available during maintenance periods, the DARC system provides backup radar data processing functionality, but without safety alert processing.  When the display function fails, the DARC provides a backup data path to controller displays while Host continues to provide flight data, safety alert, and interfacility processing.  In addition, safety is maintained by audio and visual aids that alert controllers to near-term conflicts between aircraft and with terrain.  These "tactical" alerts are based on surveillance position and velocity estimates.  Currently, controllers manually detect and resolve longer-term flight plan conflicts with the help of flight progress strips and software that displays a visual representation of the flight plan route within the local center.  Controllers also manually detect penetrations of Special Use Airspace (SUA).

In the Oceanic environment, the ODAPS system enhances safety by providing automated FDP, conflict probe, data link communications, and aircraft position information on a graphic display.  The OFDPS and OCS increase safety by providing automated FDP capabilities and correlating radar and flight data.  When any of these FDP systems is not available to the controller, manual flight data processing is required.

4.3 Capacity Capabilities

The nation's air traffic system capacity relies heavily on synergy among FAA's automation systems and organization external to the FAA (e.g., DoD, Law Enforcement, international service providers, etc.).  This synergy is achieved through the Host, ODAPS, OFDPS, and OCS systems.  The resulting environment is one that ensures real time, valid, secure, current information is processed and passed to the correct service providers in a timely manner.  

The availability of the primary automation system at all facilities is required to achieve the ATC system capacity needed to support normal operations and user services.  These systems warehouse and process flight and surveillance data, and perform data communications services needed to relieve controllers of the repetitive tasks necessary to maintain and communicate current flight data information.  They also provide air traffic controllers with critical information on the aircraft position and altitude in reference to other aircraft and/or airspace and initiate tactical warnings when defined safety parameters are in jeopardy of being compromised.  

Air traffic controllers' real time vision of the weather and traffic situation is based primarily on the information displayed on the controller screen and pilot reports.  Weather and surveillance data is displayed using a combination of line segments and textual data.  Weather displays for en route are limited to two levels of weather, even though new products support three and future products will support up to 16.  Graphical weather presentation is available on separate information display systems.  A structured aid for amending routes to predefined corridors is available to mitigate the impact of severe weather within a center's airspace.  Current weather predictions are based on 12-hour forecast updates of upper winds at major navigation fixes.  Upper wind data is not used in Anchorage due to the processing power of the OCS and the workload required to maintain a weather database.

Current radar resolution and display processing govern en Route separation standards.  The Host can process data from radars with a 10-12 second scan interval (e.g., air route surveillance radar).  Automation is available to assist air traffic controllers in providing miles-in-trail and single fix rate metering for delivery to terminal fixes (where aircraft fly structured, linear routes) located within the ARTCC's boundaries.  Departure metering is handled by manual procedures. Information displayed on the air traffic controller's screen is limited to text and line graphics. 

In the event of a catastrophic En Route facility failure due to automation, communications, natural disaster, or other types of situations where all services of a facility are unavailable, automation support by other facilities is limited to radar tracking.  Mapping and radar coverage is limited.  Flight data processing is discontinued.  All communications with internal automation systems and partner organizations (e.g., terminal, DoD, etc.) are terminated.

Manually entered messages from military airspace managers provide paper status updates on reservation and use of Special Use Airspace (SUA).

4.4 Security Capabilities

Communications between NAS facilities are transmitted unencrypted over commercial channels.  These systems rely on a closed architecture, a lack of outside knowledge about the highly modified operating system and data flows, and limited communications through dedicated lines (isolation) for security.  Some defensive code is built into the system, in the form of the hand shaking that must be present to complete a communications transfer.

4.5 Industry Vitality/Efficiency Capabilities

En Route and Oceanic systems are designed to support structured airway system and airspace boundaries, which can only be changed through work intensive off-line processes and implemented via a system shutdown and restart.  With the exception of the OCS, each center's navigational database is adapted independently on a stereographic or flat plane.

For the radar environment, automation is available at centers to assist controllers in providing miles-in-trail and single-fix rate metering for delivery to terminal fixes located within the center boundaries.  Departure metering is handled by manual procedures at all centers.

4.6 FAA Business Practices/Productivity Capabilities

Productivity of the En Route and Oceanic domains are directly related to the capability, availability, and flexibility of automation aids in place to support the air traffic controller. These aids vary depending on the site, however, the basic information provided includes route and aircraft position information.   This automation is provided by a variety of software and hardware baselines that are connected through standard interfaces.  Within each domain or baseline, there is often duplication of adaptation or development, resulting in increased Operations and Maintenance (O&M) costs.

Significant amounts of information are still passed manually (e.g., ICAO interfacility communications data, SUA status, and weather).  Requests for direct routes are often entered into the FDP database using latitude and longitude coordinates to overcome processing problems in the Host/ODAPS/OFDPS.

Data (airspace, routes, fixes, airports, etc.) and processing are adapted to support a structured route and airspace structure.  Airspace restructuring is limited to reassigning static modules among internal positions.  Any change to these data items requires a rebuild of the adaptation database, a system shutdown, and a reload of the operational software.  

The system maintenance concept must support a wide range of equipment technologies.  Each computer system is managed locally at the operator position. CHI displaying equipment status and enabling exercise of system diagnostics [e.g., System Maintenance Monitoring Console (SMMC)] were designed at different times, so they vary from system to system, employing several individual monitors with unique CHI for reporting.

4.7 Configuration Management Capabilities

Most ARTCC were built in the 1960's.  Modernization requirements associated with major NAS system deployments (e.g., the display system replacement, DSR, and the voice switch and control system, VSCS) had a higher priority than ARTCC infrastructure sustainment over the past ten years.  As a result, the non-technical areas of the facilities have been slowly deteriorating.  The availability of critical support systems, through redundancy, has been given a high priority in the design of the facilities.  Given the redundant systems built into the infrastructure of each ARTCC, a catastrophic loss of NAS operations due to infrastructure systems failure is improbable.  However, with continued inattention to the infrastructure caused by insufficient funding, risk of failure of individual systems will increase and reliance on redundant systems could become more frequent.  One of the inherent problems with the current state is that 30 to 40 year old software systems are backing up 30 to 40 year old software systems.  Space for expanded air traffic control operations is available, but it has not been sufficient at all sites.  Physical security, accessibility, storage space, and space for growth also remain issues needing resolution.

5.  Capability Shortfalls

The En Route/Oceanic environment faces numerous capability shortfalls.  These shortfalls can also impede enhancements to the terminal, surface, and traffic flow management domains.  Some of these shortfalls are near term and immediate, others are predicted to reach critical levels within the next five years.  This section identifies the shortfalls between functional and performance needs and current capabilities. 

Limited integration of the various decision support tools and information sources at the controller and maintainer workstations makes it difficult to provide consistent and usable information without additional workload to manage the various tools.  The current displays and workstations lack the capability to support flight environments where advanced technology provides pilots with cockpit displays of traffic information such that pilots can monitor their own position relative to other aircraft and terrain.  Current systems do not support shared situation awareness between pilots, controllers, dispatchers, and other stakeholders during flight. 

5.1 Safety Shortfalls

New initiatives such as Free Flight require longer, more strategic trajectory, weather and air traffic projections.  En Route and Oceanic domain systems do not provide the information required by air traffic controllers to assure that current or greater levels of safety can be provided in a Free Flight environment.  Information needed, but not currently available, includes potential aircraft to aircraft and aircraft to airspace conflicts, as well as weather avoidance strategies, expanded aircraft status, real time SUA support and special mission support information. Other needs include real time mapping capability, real time FAR 91 emergency airspace definition, and digital map support for terrain reference.

Technological support for contingency plans (e.g., alternate communications paths) is not available when a catastrophic event results in the loss of an En Route or Oceanic facility.

5.2 Capacity Shortfalls

Key architectural design elements needed to support the 21st century technological and operational demands are not resident in the existing systems.  These include the capability to support rapid and accurate long-range distance calculations based on common aeronautical data and computational results regardless of which facility computes or uses the data. Also, other elements are a single and consistent aircraft characteristics and trajectory database, the ability to adjust internal and external boundaries to support reconfiguration of center airspace, a nationally accessible common flight plan data base, integration and graphical display of state of the art surveillance products, the ability to support high quality track data needed by advanced decision aids, and a common consolidated CHI.

Neither real time wind products from available weather detection systems nor automatically accessed aircraft flight control system data are used in computation of the accurate trajectory predictions needed by advanced decision aids.  The En Route and Oceanic domains have no ability to integrate graphical weather and surveillance data or to predict weather motion to help manage and implement optimum weather avoidance strategies on a nationwide basis.  

Winds aloft information is currently being provided at an hourly rate for the seven User Request Evaluation Tool  (URET) prototype sites. This capability needs to be implemented nationwide.

There is a limited integration of the various decision support tools and information sources at the controller and maintainer workstations to provide consistent and usable information without inducing additional workload to manage the various tools.  The current displays and workstations lack the capability to support flight environments where advanced technology provides pilots with cockpit displays of traffic information such that pilots can monitor their own position relative to other aircraft and terrain.  Current systems do not support shared situation awareness between pilots, controllers, dispatchers, and other stakeholders in the conduct of a flight.

The En Route domain lacks a cost effective, fully integrated platform to support the decision aids to optimally route aircraft into the terminal airspace.  The current system does not provide strategic aids exploiting available technological and surveillance improvements to provide top-of-descent and meter fix-crossing times along direct and offset routes.

There is not a cost effective, fully integrated platform to support full automated conflict detection or resolution for aircraft on established and/or user preferred routes, and to analyze resolution alternatives for interfacility and intrafacility flights.  There is no provision for real time, nation-wide update, retrieval, and dissemination of SUA status information with digital data transfer to automation support systems, nor support for predicting and resolving SUA or other restricted use airspace penetrations.  Additionally, there is no process available to analyze the impact on users when a request for a release of special use airspace is received.   There is no real time capability to dynamically reconfigure airspace and/or facility boundaries to better distribute workload to increase system capacity.

The operational contingency plan for the Host based ARTCCs is supported on a limited basis by radar data processing without the aid of flight data processing.  A catastrophic failure would result in the loss of flight plan processing for all flights departing, arriving, or over flying the affected ARTCC.  Active flight plans entering the airspace would be lost and would have to be re-entered by the next active center.  This would have an adverse affect on capacity of all adjacent center operations as well as the center experiencing the loss.  Radar processing is limited to a 1024-mile square grid, which is less than the area needed to provide coverage for contingency plans.  This is exacerbated by the limitations of the PAMRI to support new communication needs required to properly cover the affected area.

The display capacity of all systems is limited.  Additionally, situation displays cannot present all weather information available or enhanced graphic maps available from Defense Mapping Agency, detailed graphic maps, or textual data.

The physical facilities need to be modified to accept new equipment.

5.3 Security Shortfalls

The En Route and Oceanic domains have limited means of positive protection for privacy, availability, and integrity of interfacility data and automation processors.  There is no ability to trace and identify attempted threat activity. There are on-going efforts to ensure system security is maintained to current standards.

5.4 Industry Vitality/Efficiency Shortfalls

Critical technological elements are not available in the systems covered under this MNS to support industry needs to reduce costs and interact with FAA operational managers through Collaborative Decision-Making (CDM).  Additionally, the tools needed to fully support concepts such as Free Flight and more efficient use of airspace are not available in the En Route and Oceanic systems.  Load shedding can not be accomplished due to the lack of dynamic airspace capability.  Temporary user preferred routes could not be adapted in a real time mode in the Host.

Evolving user services such as CDM and the availability of Traffic Flow Management aircraft situation displays to industry will require that En Route and Oceanic domain automation systems remain on line full time.  Currently, when a Host system is not available (e.g., taken down for maintenance) DARC is being used to provide ATC services.  But DARC does not provide the same functional performance as Host, and cannot support these new services.  In the case of outages for ODAPS, OFDPS, and OCS, there are no functional backup systems. 

There are limited automated aids to manage user preferred routing, integrated sequencing, and spacing of arrivals and departures into terminal airspace.  Automated aids to manage collaborative decision processing are also limited.

The communications between air traffic service providers and AOCs is limited to dial-up voice telephone and electronic mail.

5.5 FAA Business Practices/Productivity Shortfalls

The O&M costs of the En Route and Oceanic systems are affected by several factors.  These include the number of hardware and software baselines that must be maintained, redundant adaptation needed to support these systems (field systems adapt information that is 25% to 35% redundant), lack of remote system status monitoring capability, and the relatively high cost of powering the legacy systems in comparison to modern systems.  Additionally, the lack of COTS parts for some of the components will result in increasing hardware support costs.   These costs would be reduced through the introduction of a common state of the art product baseline.  Figure 5-1 breaks down the historical costs of maintaining the En Route systems hardware to date.  These costs are expected to grow rapidly as the 10 year support contract expires and the parts supply and available expertise decline.

Much of the system training for Airway Facilities (AF) personnel can only be accomplished when that system is taken off line and released. Additionally, software upgrades often require a full system for testing.  This often results in the termination of full services while the facility uses the stand-by or manual systems for control of traffic.

For the En Route domain, Air Traffic (AT) Dynamic Simulation (DYSIM) training can only be conducted during periods of light to moderate traffic.  During heavy periods of traffic, training often must be discontinued to preserve system (Host) capacity.  This restricts the facility's ability to deliver this type of training.  The Oceanic domain does not possess an equivalent dynamic simulation capability to train Oceanic controllers.

As shown in Figure 5-1, the Host system costs 78.3M or 77% of the overall support cost funds of these five automation systems.  The current En Route domestic sustainment budget is strongly driven by software costs.  The FY 96 Host software costs (software maintenance, software enhancement, and adaptation data) were $57.8 M and represent 74% of the total Host FY 96 sustainment costs.

Enhancements for En Route and Oceanic systems will duplicate functionality and requirements in each domain.   This duplication will cost the FAA significant amounts of development money in addition to extra O&M money for the life of these systems.   There needs to be an effort to consolidate these baselines where practical and to establish a cost effective life cycle architecture management approach to providing similar automated services. 
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Figure 5-1.  FY96 Support Expenditures on En Route Domestic Automation Systems

The current design requires these systems to process all data sent to the air traffic controller displays.  This creates a design imposed bandwidth limit that restricts the data rate between the displays and new decision support tools and reduces the ability of the systems to support timely delivery of critical services.  These systems lack the functionality to support data distribution to external systems and support complex computations while serving as a real time processing system.  To mitigate this for En Route domestic, various prototypes are now being attached to the Host system through the Host Interface Device (HID).  This results in increased development and maintenance costs, and system complexity.

There is limited integration of surveillance, flight, and traffic flow management data.  The En Route and Oceanic domain automation systems lack the capability to integrate all available sources of surveillance data to provide common high quality track data to support emerging advanced decision aids.

There is no integrated capability for remote monitoring, maintenance and control of all En Route and Oceanic systems.  The CHI of the diagnostics is different on each system.  The current system architecture does not support rapid, low-cost software maintenance.  The outputs from the diagnostic routines are sent to a printer so they cannot be analyzed on line.

Controller DYSIM training on Host systems is critical to implementing or testing major changes in operations or in developing a new staff, and can only be accomplished during times of low to moderate traffic.  There is no ODAPS/OFDPS/OCS or DARC DYSIM training capability.  This lack of automation training places a larger burden on the training staff to ensure new trainees or concepts are implemented properly.  There is a need for a non-disruptive and thorough automation training capability for AF and AT personnel.  This will reduce costs, increase productivity, and increase the rate at which new products or procedures can be implemented.

There is no architectural commonality and openness, no use of product families, and no establishment of a common CHI.  These are foundational needs toward achieving a favorable balance between capability and cost of operator and maintainer training, and will assist in addressing the dynamics of the 21st century automation environment.  

5.6 Configuration Management Shortfalls

Air Route Traffic Control Center Administration offices and non-technical areas are approaching 40 years of age without any major modernization.  Space for additional air traffic control operations is either in an area that is not renovated or insufficient to accommodate projected requirements.  Space for operations, security, training, storage and equipment transition is either nonexistent or located in unrenovated areas or trailers.  While not directly affecting operations, the condition of the administrative, training and transition space affects workforce safety, morale and efficiency.  Segments of the system are operating beyond their service life.  Roofing systems, at some sites, have deteriorated to the point that roof leaks have become a recurring problem. Asbestos hazards exist that could impact both personnel safety and air traffic control operations (only 45% of the abatement has been completed).  Based on current funding profiles and schedules, the last facility upgrade projects will be completed by 2015.  Thus, the risk of failure of individual systems will increased and reliance on redundant systems or costly emergency repairs could become more frequent.

6.  Impact of Disapproving MNS-309

6.1 Impact

If this mission need is disapproved, Host, ODAPS, and OFDPS, the heart of the FAA's primary automation systems, would become unsupportable, based on manufacturer's data contained in Appendix C.  The DARC system, which is the back up to the Host system, would continue at functional capacity, and many of the COTS parts would become unsupportable.  The Anchorage OCS would continue to provide limited service, make enhancements difficult to implement, and result in a separate and less efficient support and maintenance activity.   The air traffic control system in Hawaii would be seriously impacted, as the Honolulu facility would be left without an operational flight data processor.  Commitments to modernize would be more costly and would take longer to develop.  New functionality and capabilities would be developed against an architecture that is closed, isolated, and structured in nature.  These programs would continue to incur extra costs for establishing a link to archaic architectures, for developing software that emulates that which would be contained in the new environment, and for modifying it to operate in the new system.

Further, the potential savings in maintenance and power costs would not be realized.  The manufacturer provided a comparison of the $5.9M annual maintenance costs of the 3083 complex hardware support with the costs of supporting a replacement COTS system at $900K per year.  Power consumption was projected to be reduced from $2.1M per year, to under $20K per year, system wide.  Hardware maintenance and power savings on a smaller scale are projected for the replacement of the four systems in the Oceanic domain.

6.2 Time frame

To obtain maximum En Route Service benefits, the following operational outcomes must be met by implementing the identified initiatives/projects within the given timeframes: 

· Air Traffic Training & Hiring Outcome: An improved training system such as ERTS should be procured immediately for deployment beginning by late calendar year (CY) 03. This will support both the facilities new hire and transition training needs. Additionally, we recommend continued procedural improvements in training and hiring process to take advantage of the new training system. Finally, in order to provide the staffing resources necessary to provide the degree of flexibility required, a new procedure for determining appropriate staffing.

· Additional Sectors Outcome: The choke point initiative, with its additional 37 new sectors, should continue to be supported and deployed through CY03. However, before any additional funds are spent on more sectors, Air Traffic should develop a nationally coordinated plan that balances cost with expected benefit. This plan should specify the additional sectors required in CY04 through CY06. This plan must address issues such as the need to expand DSR, VSCS, DARC, BUEC, and RCAG with the need to maintain or replace aging components of these systems.  Further this plan must address the resulting staffing impacts to AT and AF.

· Improved Efficiency of Offshore Airspace Outcome: Implementation of the East Coast offshore sectors should continue as part of the Choke Point effort with deployment complete by CY03. Implementation of the Gulf of Mexico and Caribbean components should be planned for 2005.  This would permit development of an improved surveillance processor under En Route Automation Modernization (ERAM), and commitment to a surveillance and communications sitting strategy (ADS-B vs. radar, Satellite vs. platform. The work in progress by AOS to implement the US Mexican automation system interface should be completed by CY02.

· Improved Airspace Configuration Outcome: The benefits of Ultra High Air Space (UHAS) could be more fully understood and partially realized through procedural and airspace redesign initiatives directed at the national level. Future en route architectural improvements, such as ERAM, should be expandable to enable implementation of UHAS in CY10 or beyond, and should include any predicted en route facility consolidation plans. Funding should be provided to adequately support the on going national airspace redesign, including appropriate funds for the facilities. 

· Operator Developed Profiles Outcome: Several interim levels of benefits should be identified resulting from near term enhancements to the en route domain in CY01 through 05. This includes the capabilities provided by URET as developed and deployed under the auspices of the Free Flight Phase (FFP) 1 & 2 program, and the improved route definitions resulting from the expanded use of Global Positioning System (GPS).  As experience is gained in each step, the final concept can be adjusted to provide this capability in CY08. Additionally, enhancements to the conflict alert program resulting from the improved surveillance processor capability of ERAM should continue as these enhance the level of safety and service, with deployment beginning in CY05.

· Improved Efficiency of Arrivals and Departures Outcome: Center TRACON Automation System (CTAS) should continue under FFP 1 & 2 through CY05. Following FFP 2, CTAS should be integrated into the en route domain with emphasis on providing additional redundancy and availability needed to make CTAS an essential service. Also CTAS should be integrated with the conflict probe system to ensure accurate and complete advisories. The integration of CTAS should be completed by CY08.

· Increase Predicted Use of Reserved Airspace Outcome: Fund full US Canada, Mexico automated flight plan (FP), and hand-off (H/O) capabilities for implementation by CY02. Additional work to define how full ICAO compliance will be implemented, resolving AT training, systems conversion, and definition issues should be completed by CY04, for inclusion in future automation enhancements by CY08.  Development of system assisted coordination should proceed under the under DSR tech refresh efforts, and be ready for deployment by CY04. Improved SUA scheduling tools should be developed that allow better definition of the required airspace, and improved status distribution capabilities by CY03.  In conjunction with investment package number 19, increased access should be available by CY05. Future en route architectural improvements, such as ERAM, should be expandable to enable implementation of a terminal, Oceanic and en route interface that provides flexible boundaries should be deferred until the new automation systems (ATOP, STARS, and ERAM) are in place after CY10. In the mean time, enhanced capabilities should be provided to these other domains to allow more access to their airspace

· Point-to-Point Route Flight Plan Processing Outcome: An improved flight data processor that is able to calculate flight routes more accurately should be implemented by CY08. Digital Analysis Program (DAP) should be further defined, with possible deployment of this capability in CY10 or beyond.

· Ability to Analyze NAS Performance Outcome:  The NAS level analysis tools currently in place in the Traffic Management domain should receive additional information from the en route domain to improve the quality of the evaluations. Changes to HOST and Enhanced Traffic Management System (ETMS) interface ideally should be included in the near term, but due to packaging constraints are not expected until CY04. Additional funding should be provided so that the en route domain can implement a common storage facility for recording of data as part of the HOCSR phase IV efforts in CY04.  Additionally, a process should be implanted to define accepted standards of performance beginning at the highest level and working progressively lower. Finally, a common air space definition data standard should be defined and implemented as part of ERAM by CY08.

· Mitigate the Effects of Weather Outcome:  In order to provide the Traffic Management domain with the appropriate level of information, an improved interface between en route and traffic management is required. Changes to HOST and ETMS interface should be included in the near term, but due to packaging constraints should be expected by CY04. Once Traffic Management analysis tools determine a plan, the implementation needs to be sent to the en route domain automation systems, such as HOST and URET, for rapid implementation. This capability should be available by CY05. The FAA should focus on providing this information to the flight deck where it most urgently needed by CY06. Future en route architectural improvements, such as ERAM, should be expandable to enable implementation of providing significant new weather products to the air traffic controller in CY10 or beyond.

· Improve Equipment Availability Outcome Service Back-Up under the ERAM program by CY08. Future en route architectural improvements, such as ERAM, should be expandable to enable implementation of the full contingency capability in CY10 or beyond. 

·  Improve Equipment Availability Outcome: Implement a revised process for funding and developing sustainment initiatives CY04. This process should either acknowledge the role of these sustainment programs have in enhancement, and provide additional funds and time to accomplish this work; or limit sustainment programs to form, fit, and function replacements. Either of these two methods would reduce the risk associated with inserting requested enhancements into a very tight sustainment program baseline. This would also reduce the contention for resources between true sustainment activities and enhancement programs. Proceed with DARC sustainment to replace aging equipment and introduce safety alert enhancements by CY04.  Proceed with investment packages number 26, 29 and 31. Implement a redesigned en route architecture that provides a full.

· Reduced Impact of Traffic Congestion Outcome:  Improved information should be available to the Traffic Management domain by implementing a flight plan pre-processor to extend the horizon of ETMS planning beyond the current four hour HOST flight plan window, and to improve the quality of the predictions by increasing the likelihood that the flight plan used in modeling capacity is the actual flight plan flown.  This capability should be funded under the ERAM program and be available by CY03. Changes to HOST and ETMS interface should be included in the near term, but due to packaging constraints are not expected until CY04. Once Traffic Management analysis tools determine a plan, the implementation needs to be sent to the en route domain automation systems, such as HOST and URET, for rapid implementation. This capability should be available by CY05.

· Create Tactical Airspace Reconfiguration Outcome:  The concept of Dynamic Re-sectorization should be fully defined, including the expected level of reconfigurations, the associated enabling technologies required, the human factors implications, and the benefits management process. Future en route architectural improvements, such as ERAM, should be expandable to enable implementation of this capability in CY10 or beyond.

· Approve Operator and Pilot Requests Outcome: The enhancements outside of the domain in the Traffic Management System (TMS) should continue. The initiatives being developed and deployed under FFP 1 & 2 should continue through CY05. These efforts will provide two of the major components of this investment package. The remaining component, common situational awareness in the cockpit should be further analyzed to ensure the technical and financial efforts result in an appropriate level of benefit. This capability should be planned for CY10 or beyond. As this investment package will receive incremental achievement of the expected benefits, sufficient flexibility must be left in the en route domain to make any required alterations should any new options become available.
· More Instrument Flight Rules (IFR) Airports Outcome: High level support for this program should remain strong.  The Office of Communications, Navigation, and Surveillance Systems (AND) should continue to pursue certification solutions that will allow the system to be commissioned as soon as possible.  Deployment is scheduled for CY 06 for both Local Area Augmentation System (LAAS) and Wide Area Augmentation System (WAAS), therefore, procedure development and user incentives to equip should be in full development.  Other investment packages dependent on this package and must continue close coordination to insure compatible timing and requirements are addressed (e.g. decommissioning plans for navigation facilities should be in place and early implementation should begin as soon as possible).

· SUA Scheduling Outcome:  An improved SUA scheduling system could begin with the development of a negotiation capability that will allow for increased flexibility.  In addition, display maps should be improved to about 80% value by CY03. In light of the relatively high risk of this program in providing immediate impact on the strategic goals, this program could be killed or delayed to some future date

· Increased Surveillance Capability Outcome: Continue implementation of new ADS-B technologies into the system by CY05. However, acquisition decisions should not be based solely on cost benefit assessments of replacing older equipment.  Assessments should also have heavy weighting from a safety and service provision perspective. An improved tracker under ERAM is required to realize full benefit from new sensor inputs.  Continued work by AOS to increase existing processing capacity and display functionality must be continued in coordination with the user. 

· Reduced Manual Workload Outcome:  Full US/Canada/ Mexico automated FPs, and H/O capabilities should be funded for implementation by CY02. Proceed with DARC sustainment to improve the controller CHI in DARC and introduce safety alerts by CY04. Provide funding through the DSR technical refresh efforts to develop controller display and coordination tools developed by ATDET to support deployment in CY04. Implement a redesigned en route architecture that provides identical CHI and capabilities on the back up system under the ERAM program by CY08. The Free Flight tools should also be integrated in to the domain by CY08. As the capabilities required for the future are not fully known, it will be critical the en route domain develop a sufficiently flexible architecture to meet these future needs.

· Reduced Spacing Workload Outcome: CTAS should continue under FFP 1 & 2 through CY05. Following FFP 2, CTAS should be integrated into the en route domain with emphasis on providing additional redundancy and availability needed to make CTAS a critical service. Also CTAS should be integrated with the conflict probe system to ensure accurate and complete advisories. The integration of CTAS should be completed by CY08.

· Reduced Separation Minimum Outcome: Changes to HOST to implement Reduced Vertical Separation Minima (RVSM) procedures should be included in the near term, but due to packaging constraints should be expected by CY04. Additional analysis should be performed to determine the impacts and benefits of the reduced vertical separation, particularly in the multi-sensor environment.  Future En Route architectural improvements, such as ERAM, should be expandable to enable implementation of reduced separation capability in CY08 or beyond.

· Reduced Time Devoted to Separation Task Outcome: CTAS and URET should continue under FFP 1 & 2 through CY05. Following FFP 2, integrate them into the En Route domain with emphasis on providing additional redundancy and availability needed to make them an essential service. Also integrate CTAS with the URET to ensure accurate and complete advisories. This integration should be completed by CY08. Definition of the ICAO standards, and their application to air traffic and the en route domain should be further defined. Future en route architectural improvements, such as ERAM, should be expandable to enable implementation of this capability in CY08 or beyond. These future architectural improvements should be expandable to implement DAP in CY10 or beyond.

· Improved Safety Outcome: High level support for the WAAS program should remain strong.  AND should continue to pursue certification solutions that will allow the system to be commissioned as soon as possible.  Deployment is scheduled for CY 06 for both LAAS and WAAS, therefore, procedure development and user incentives to equip should be in full development.  Continue implementation of ADS-B technologies into the system by CY05; however, acquisition decisions should not be based solely on cost benefit assessments of replacing older equipment.  Assessments should also have heavy weighting from a safety and service provision perspective.

· Structures and Grounds Outcome: Develop a flexible funding source to accommodate emergencies (e.g. natural disaster) and facility failures by CY04.  This should be accomplished, even if this is imposed as an overhead cost to every program.

· Facility Expansion and Modernization Outcome: Develop a funding source to accommodate facility modernization independent of enhancement programs by CY04.  This should be accomplished, even if this is imposed as an overhead cost to every program.

· AF Staffing and Training Outcome: Develop AF site training capability similar to what AT posses.  This would include using the independent test and training capability in DSR, in combination with other assets with deployment beginning by late CY05.  Additionally, we recommend continued procedural improvements in training and hiring process. AF should adopt a standard policy towards contractor maintenance, by CY02. Finally, adoption of a service level maintenance management scheme, as defined in the NAS Infrastructure Management System (NIMS) program will be essential to providing the necessary staffing flexibility. This should be accomplished as soon as possible, but no later than CY04.

· Restoration Time Outcome: Develop a plan to replace, maintain or eliminate systems in the maintenance of the NAS infrastructure by CY02. Develop a 2nd level maintenance capability to mirror real time field conditions by CY05.  This would provide additional resources to the field technician to troubleshoot and restore systems quicker.

· System Performance Management Outcome: This outcome is dependent upon other outcomes, previously defined, for full realization of benefits. Implement an M&C consolidation program, that addresses CHI issues, reduce the number of monitors, and ensures sufficient capability to expand as new systems are added to the NAS by CY04. Implement NIMS program by CY04. Implement the procedural and process improvements required in this initiative as soon as possible, but no later than CY02.

· Decreased Cost of Service Outcome: The FAA should examine it’s operational support, acquisition, and human resource management capabilities, and invest in the appropriate initiatives to decrease cost of service by CY03. 

Some components (e.g. software) of the HOST system are past the industry support cycle.  Negotiations for a special support profile that is beyond that normally provided by industry are ongoing.  These issues need to be addressed quickly to ensure the new system is in place prior to loss of support capability.

The OFDPS functionality at Honolulu must be operational by January 2001 to support transition of the Honolulu CERAP to a new facility.  Recent Congressional legislation has ordered the FAA to vacate the existing CERAP site.  New OFDPS hardware equipment is required to support the transition and accommodate the floor space constraints in the new facility.

The FAA's Air Traffic Operations Concept and the Users Operations Concept documents focus on the expectation that new capabilities will be expected in the year 2005.  The estimate for development and deployment is 5 to 7 years minimum.  Therefore, approval of this MNS is critical to ensuring the automation support is provided in a timely manner.  Additionally, as the chart below indicates, there are several programs that will be impacted by this development.

Figure 6-1 shows the service life of the current En Route and the new programs such as WARP, ADL, ADS-B, etc., are scheduled to enter service near the extended end of life for many of the Host components.

Figure 6-1 also illustrates that several system enhancements are expected to be ready for field deployment within the next few years.  In order to accommodate those deployments, En Route and Oceanic system infrastructure must be enhanced.  The following milestones must be met in the evolution of the En Route domain ( latest revision of the NAS Architecture plan), and are derived from the ATM Strategic Plan, September 1, 1996:

· In order to fulfill Agency commitments to provide further automation benefits such as support for Free Flight, and to build a technological foundation that will support operational concepts into the 21st century, En Route domain air traffic service automation functionality must be fully installed by 2008. 

· Advanced controller tools require information from advanced surveillance systems currently in deployment.  However, the Host is not structured to accept and process all available data. A replacement for the Host radar data processing to support those advanced controller tools is needed by year 2005.

· Trajectory calculations are required by several ATM functional components, with requirements for trajectory calculations dependent on specific ATM decision support tools.  Air traffic service providers must be presented with consistent trajectory information, independent of which decision support tool is generating data for the service provider.  This capability is needed by year 2005.
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Figure 6-1.  Automation System Service Lives ---From NAS Architecture

· ATM decision support tools integrate En Route and terminal areas to a greater degree, leading to an increase in communication needs between the facilities.  Interfacility communication upgrades to support ATM decision support tools are required by 2005.

· Automatic Dependent Surveillance must be fully implemented by 2015.

The following milestones must be met in the evolution of the Oceanic domain:

· Controller Pilot Data Link Communications (CPDLC) must be implemented by mid-1998 and ADS-A by the end of 1999 in order to provide reduced separation benefits by the end of 1999.

· Initial Air Traffic Services Interfacility Data Communications (AIDC) capability must be implemented by 1998 and expanded AIDC by 2003.

· Enhanced decision support tools and two controller access must be implemented by 2003.

Other influencing factors and operational issues include: 

· The Direct Access Radar Channel will continue to operate without NTSB recommended functionality or capability in the areas of conflict detection (conflict alert, Mode C intruder alert, and minimum safe altitude warning) and controller training.  Additionally, as Host functionalities continue to increase, the inability of DARC to support these new functions will cause the Host and DARC system display capabilities to diverge.  

· The operational environment will more frequently use the DARC for ATC as the availability of the Host and its critical peripherals decrease.

· Airspace users are spending money on equipment (such as automatic dependent surveillance) to enable new methods of air traffic control (such as Free Flight).  In order to make use of that equipment, to enable those new methods, and to meet international commitments, the FAA must implement the required complementary equipment.

· Without an automated international interface, the FAA will not be able to meet its obligation to ICAO to provide a seamless ATC service to users across international boundaries.

Issues addressed in Section 4, Current Capability, will still require resolution.

6.3 Criticality

The FAA's Concept of Operations for the NAS in 2005, and the users Evolutionary Operational Concept for Users of the NAS, describes a cooperative environment where new concepts of ATC operations and collaboration are used to reduce costs and streamline the system for users.  New users are emerging that require more access to the system.  International partners in Canada and Mexico are fielding new systems.  Internal projects such as surveillance and GPS are planning on making major changes to the technology needs, Air Traffic Operations is considering realignment of facility boundaries, and new tools to reduce controller workload are being approved.

The Host serve as the central point of domestic flight plan data dissemination and the infrastructure for inter-facility control messages.  System enhancement is the only path to the introduction of new methods of air traffic control.  The current automation system is in itself an obstacle to implementing the tools that are required to introduce new methods of air traffic control.  Without a complete restructuring of the automation system, the FAA will not be able to introduce those capabilities.

The FAA must meet its statutory obligation to maintain current levels of service to system users.  Failure to restructure and enhance automation equipment will result in the FAA's failure to modify the business of air traffic control or to honor its statutory obligations to maximize system capacity, increase efficiency of system users, and improve productivity of the air traffic service providers.

A systems perspective is required for effective life cycle management of the En Route and Oceanic domain to provide maximum service at the lowest life cycle cost.  The insight provided by an investment analysis of the entire domain will enable the FAA to focus on the critical path to most efficiently and effectively sustain and evolve the En Route and Oceanic domains into the next century.

7.  Benefits of Approving MNS-309

7.1 Safety

Approval of this MNS will have a significant positive impact on the FAA's ability to provide safe and efficient ATC services at operational capacity by upgrading the hardware and software with more reliable products, initiating better error reporting, and implementing a common baseline at all facilities.  It will also provide the controller with the ability to use longer range planning to make separation decisions.  Finally it will meet the FAA's strategic goal of reducing the probability of aviation accidents that could be primarily attributed to FAA equipment failure.

7.2 Capacity

MNS-309 approval will have a significant impact on the FAA's ability to implement new functionality and procedures to support the growth in traffic and service requirement projected for the early part of the 21st century.  It will increase both the processing and display power of the FAA's computer systems.  It will implement robust software architecture able to support new automation tools, capacity, and capabilities needed to manage this traffic increase and service expansion.

Approval of MNS-309 will reduce the hardware maintenance workload by providing protocols and connectivity that will enable maintenance personnel to monitor En Route systems from the Operational Control Centers and the National Operational Control Center.

7.3 Security

MNS-309 implements a strategy that ensures appropriate security measures are designed in the architecture of the hardware and software platforms.  It will protect the nation's ATC system from unauthorized access, external technological threats, and computer viruses.  It will ensure integrity of communications and allow for subsequent insertions of new, state of the art security technology in a rapid and cost effective manner, as it becomes available.

7.4 Industry Vitality/Efficiency

"Aviation is a key contributor to the national economy.  Its economic impact reaches far beyond aircraft and runways, to hotels, rental cars, manufacturing, construction, trade, real estate, and many other industries whose fortunes depend on efficient air transportation.  For each dollar delivered to final aviation demand, an additional $2.07 in economic activity was generated, for an overall commercial aviation activity multiplier of 3.07”  (The Economic Impact of Civil Aviation on the U.S. Economy, Update April 1995). This MNS describes the need for the FAA to radically change the system architecture in concert with development of user systems and new capabilities.  The resulting product will, through Collaborative Decision Making and Free Flight related technology, enable users to have more access, shorten flight times, better manage resources, and reduce costs.  New technological capabilities will allow new users of aviation information to establish new lines of business that support and expand aviation dependent commerce.

Approval of this MNS will enable the agency to reduce the user operating costs by providing the air traffic controllers with tools that will make the air traffic system more efficient to use.  There will be fewer flight delays and more "user preferred" direct routings.  Potential user benefits from preferred routes have been estimated to be between $100 and $300 million per year.  The air traffic controllers will be able to resolve conflicts earlier and therefore issue smaller course corrections that will reduce the fuel usage for a flight.  The air traffic controllers will have real time status of special use airspace availability and be able to vector aircraft through restricted zones rather than around them.  Contingency plans will be fully supported in order to ensure the least impact on industry in the event of a catastrophic failure at a facility.

A modern infrastructure will reduce delays and spur growth in what is now a nearly $100 billion per year industry. The 1997 FAA Aviation Forecast projects by 2008 a 23% increase in overall IFR aircraft handled by Air Route Traffic Control Centers.  Air carrier operations during the same period are projected to increase 30%.  A modern infrastructure is necessary to meet these projected demands.

Benefits to airlines of the Oceanic ATC improvements and reduced separations standards, from 1995-2015, total $13.2 billion in 1993 constant dollars. The per aircraft benefits over a 10-year period range from an estimated average $2.8 million for a Boeing 747-400 to an estimated $1 to 1.5 million for smaller aircraft.  This compares to a 10-year cost of $800,000 per aircraft.  

By contract, aircraft user costs in avionics to acquire ADS and satellite communications (datalink) capabilities, total $844 million.  Per aircraft costs are estimated to be $400,000 for purchase and installation, and $40,000 per year in operations and maintenance. 

In present value terms, the total benefits of $4.8 billion, compared to the $1.0 billion in costs to users and the FAA yield a benefit-to-cost ratio of 4.7.  For individual air carrier aircraft being equipped with the equipment to achieve these benefits, the payback period ranges from 2 to 5 years, depending on the type of aircraft.

7.5 FAA Business Practices/Productivity

Approval of MNS-309 will support agency business practices used in a cost effective and timely manner to develop and implement optimum resolutions in response to operational needs to sustain, transition, and enhance key components of the En Route and Oceanic domain.

New automation platforms, interfaces, and a modern architecture will enable the new technology to be integrated into the FAA's automation inventory quickly and in a cost effective manner. New capacities and capabilities will give FAA operations the flexibility to redefine En Route facility areas of responsibility as a step to building an effective ATC environment for the 21st century.

The new automation architecture will support the NIMS interfaces and interoperability requirements.  This will allow the most cost effective support structure to be defined and developed.  Overall costs will be reduced as old, power hungry, equipment is replaced by new technology that uses significantly less power and requires fewer hands on maintenance.

8.  Long Range Resource Allocation Plan Resource Estimate

8.1 Resource Estimate

Table 8-1. En Route Cost Estimates through Fiscal Year 2015 (Then Year Dollars in Millions)


FY98


FY99


FY00


FY01


FY02


FY03-FY15


TOTAL



O&M Costs (FY96$)


123.37


119.96


100.82


107.20


107.20


997.88


1,556.43



Escalation


1.052


1.079


1.107


1.136


1.165


1.395




O&M (TY$)


129.79


129.44


111.61


121.78


124.89


1,392.04


2,009.54












F&E Costs (FY96$)


295.15


374.65


382.55


289.33


228.52


1,338.64


2,908.84



Escalation


1.052


1.079


1.107


1.136


1.165


1.395




F&E (TY$)


310.50


404.25


423.48


328.68


266.23


1,867.40


3,600.54












R&D Costs


0


0


0


0


0


0


0



Total Costs (TY$)


$ 440.29


$ 533.69


$ 535.09


$ 450.46


$ 391.12


$3,259.44


$5,610.08



Table 8-2. Oceanic Cost Estimates through Fiscal Year 2015 (Then Year Dollars in Millions)


FY98


FY99


FY00


FY01


FY02


FY03-FY15


TOTAL



O&M Costs (FY96$)


36.20


41.10


35.80


31.50


34.40


184.10


363.10



Escalation


1.052


1.079


1.107


1.136


1.165


1.395




O&M (TY$)


38.08


44.35


39.63


35.78


40.08


256.82


454.74












F&E Costs (FY96$)


47.60


37.50


28.70


20.50


15.70


70.50


220.50



Escalation


1.052


1.079


1.107


1.136


1.165


1.395




F&E (TY$)


50.08


40.46


31.77


23.29


18.29


98.35


262.23












R&D Costs


0


0


0


0


0


0


0



Total Costs (TY$)


$88.16


$84.81


$71.40


$59.07


$58.37


$355.17


$716.97



Escalation rates are based on the OMB guidelines dated 2/97.  Escalation rates for FY03-FY15 are based on the FY09 rate, which is the mid-point for those years.

8.2 Basis of Estimate

These costs are extracted from the NAS Architecture Study, preferred architecture and will be revised as the proposed NAS architecture is refined as well as during the En Route and Oceanic domain investment analysis.

Sustainment-The costs of sustaining the system are derived from current contractual obligations for system maintenance, plus management reserve.  They constitute the main component of O&M Costs and contribute to F&E Costs.

Enhancement-The costs of enhancing the system are more obscure than the sustainment costs, since they depend on development of emerging functionality.  F&E costs for implementing a specific tool on the current system can be estimated with a moderate degree of confidence by examining the costs of prior implementations.  Comparable estimates for implementation in a system with modern architecture and design should be substantially less.

The architecture study did not state the need for R&D funding.

8.3 Costs Included in Estimate

These cost estimates must include all of the expenditures associated with sustaining the current system, developing a replacement system, and deploying enhanced functionality on the new system within the time frame of this Mission Need Statement.

APPENDIX

Regulatory and Management Authority

Public Law 103-272

Public Law 103-272, enacted in 1995, is the statutory authority for aviation transportation matters and is codified as Title 49, Subtitle 7 United States Code.  In law, the Administrator of the Federal Aviation Administration (FAA) is charged with regulation of air commerce and promotion of civil aeronautics.  This law requires the FAA to manage national airspace for the benefit of all users, so that air travel is accomplished in a safe, orderly, and efficient manner.  In order to comply with the Public Law, the FAA Administrator must provide the necessary facilities and personnel for the regulation and protection of air traffic.

Section 40101 directs the FAA to facilitate adaptation of air transportation to current and future needs of commerce of the United States, maintaining safety as the highest priority in air commerce.  It also directs the FAA to foster fair and healthy air service for passenger and cargo transport.

Section 44501 directs the FAA to establish long range plans and policy requirements and to publish an airway Capital Investment Plan.

Section 44502 directs the FAA to acquire, establish, improve, operate and maintain air navigation facilities and to provide facilities and personnel to regulate and protect air traffic.

Section 44504 directs the FAA to attempt to reduce the operating, maintenance and administrative costs of the NAS.

Section 44505 directs the FAA to develop, alter, test, and evaluate systems, procedures, facilities, and devices to meet the needs for safe and efficient navigation and traffic control, selecting systems, procedures, facilities, and devices that will best serve those needs.  It also directs the FAA to conduct research to better understand the relationship between human factors and air safety, to enhance work force performance, to identify hazards associated with the introduction of new technology, and to identify effective corrective measures for human factors that adversely affect air safety.  It specifically directs the FAA to develop dynamic simulation models to support such research.

Management Authority

FAA Strategic Plan

The June 2000 Strategic Plan informs us that those mission, goals and strategies (focus areas) established in 1998 remain the same.  

The May 1998 Strategic plan focused on three mission goals: safety, security, and system efficiency.  The goals described that pertain to the En Route domain are as follows:

-Safety Goal: By 2007, reduce U.S. aviation fatal accident rates by 80 percent from the 1996 levels.

-Security Goal: Prevent security incidents in the aviation system.

-System Efficiency Goal: Provide an aerospace transportation system that meets the needs of users and is efficient in the application of FAA and aerospace resources.

For each of these mission goals, strategic focus areas and supporting projects were established to contribute to achieving these goals.  Those that pertain to En Route are:

-Safety focus: Share data and information supporting safe, secure aviation with the aviation community and prevent accidents before they happen.

-Security focus: Improve security baselines and maximize personnel performance capabilities.

- System Efficiency Focus: Modernizing the NAS, Free Flight and systems integration.

All of the needed functional capabilities of this Mission Need Statement follow from these performance objectives.

Air Traffic Services Performance Plan FY 2001-2003

The Air Traffic Services Performance Plan FY 2001-2003 also lists several goals that apply to the en route domain.  These are:

-Improve quality and availability of Weather Information.

-Increase the security of Air Traffic Services (ATS) facilities.

-Increase the security of the ATS Information Systems.

-Reduce delays.

-Increase capacity.

-Increase System Flexibility.

-Increase System Predictability.

-Increase User Access.

-Sustain Operational Availability of NAS capabilities.

-Increase Productivity.

-Integrate and Improve FAA Telecommunications Services Infrastructure (FTI).

The Air Traffic Service Plan, 1995-2000

Lists twelve service improvement strategies.  Eight of these apply to En Route:

· Deliver information that is current, accurate, and relevant to operational objectives.

· Ensure consistent representation of information among operational decision-makers.

· Ensure weather products necessary for safe operation of flight are provided.

· Rapidly identify conflicts among aircraft.  Propose solutions to those conflicts and communicate solutions to pilots with minimal delay.

· Ensure human factors are adequately addressed in implementing technologies leading to a Free Flight environment.

· Share information needed to form the basis of educated decision making.

· Allow maximum customer flexibility in defining and implementing optimal routes.

· Manage FAA resources efficiently and evolve such management to reflect changing internal and external circumstances.

The Air Traffic Service Plan FY 2001-2004 (fifth edition)

This document reaffirms the FAA's responsibility as a service provider to he users of the NAS (Customer).  This edition of the Air Traffic Service Plan lists five Customer Needs.  These needs are as follows:

· Process and Decision-Making: These include needs associated with interactions between Air Traffic and its customers and joint decision-making. 

· Information Exchange:  This includes:

· The need for Air Traffic to receive, provide and transmit timely, accurate and reliable information for more efficient operations

· Real time reliable communications

· Reduced frequency congestion

· Real-time communications

- Improved weather data

- Ensure standard and consistent information

- Access to information that can be used to determine optimal flight plan

- Real-time weather information

-Weather data integration

· Separation Assurance:  This includes:

-Rapidly identify conflicts

-Assure safe separation of aircraft

-Address human factors issues associated with changing human role in air traffic management

·  User Operational Efficiency:  This includes:

-Ability to provide customers with the ability to select and fly optimal routes

-Expansion of automated decision support tools

-Reduce ground and en route delays

-Access to system for Department of Defense mission critical operations

-Ensure FAA staffing to support new technology and equipment

-Reduced Vertical Separation Minima (RVSM)

·  System Access:  This includes:

-Increased airport capacity

-Improve access and information to non-air carrier customers

Airway Facilities Strategic Plan Update, 1998-2002

The Airways Facilities Strategic plan Update reiterates their mission to ensuring a safe and efficient NAS through effective management and operation of the infrastructure by providing quality delivery of services, and optimal utilization of resources.  Airway Facilities list three strategies that hope to incorporate and integrate new capabilities and procedures at a measured pace while assuring a continued safe and effective operation of the NAS.  The strategies main objectives are to "Enhance NAS Operations to ensure a safe and efficient NAS, "Modernize the NAS", and Manage AF resources effectively.

Free Flight Phase 1 & 2 

The FFP1 program says it will provide benefits to NAS users by fielding new systems and new capabilities.  The Free Flight Phase 1 ends on December 31, 2002; RTCA, Inc, an industry advisory group, recommend that Free Flight Phase 2 be chartered to build upon the successes of free Flight Phase 1 introducing new capabilities from 2003-2005.  These address "Early controller and technician involvement." and techniques for the development of performance metrics. 

NTSB Safety Recommendation

February 6, 1996.  The NTSB recommended that the FAA include (1) conflict alert, a computer warning that safe aircraft separation has been compromised; (2) En Route minimum safe altitude warning, a computer warning that an aircraft is operating below a present minimum altitude; (3) mode-C intruder alert, a computer warning that an untracked aircraft is operating in the airspace; (4) distance reference indicator, a moving 5-mile ring around aircraft targets that is used as a separation aid; and (5) route display, a feature that displays a lighted line along an aircraft's planned route of flight.
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