ARCHITECTURE — VERSION 4.0

2 INTRODUCTION

The release of thBIAS Architecture Version 4.0« Make the architecture executable by staying
marks a major planning milestone in the NAS within the FAA's funding projections.
modernization process. For the past 2% years, the

FAA has worked closely with the user community The aviation Community wants

to develop a better understanding of its require- . d saf d .
ments for a safer and more efficient NAS. ) Improve Sa_eFY and capacity,
increased flexibility, more access

2.1 Developing the Architecture to airspace and a Iarger role in
This architecture has evolved from earlier work. decisionmaking

NAS Architecture Version 29telease in October

1996 resulted in the submission of over 2,200 . _
comments. After the December 1997 digas KeY internal and external events shaped the archi-
Architecture (Version 3.0) was distributed, overt€Cture.

1,600 comments were received. All of the comResponsiveness to Customer$he FAA intends
ments were considered in developing this archie be more responsive to its customers—the NAS
tecture. The architecture has been coordinateders. Users clearly expressed their desire for a
within the FAA and with the aviation community.NAS that is more efficient and provides more
Appendix B lists the organizations that particibenefits. These views were stated in the RTCA
pated in the architecture’s development. An ovelrask Force 3 Free Flight repdrfhe aviation
view of Architecture Version 4.0, thBlueprint community painted a picture of a NAS that meets
for NAS Modernizationwas also published in jts needs for more flexible routes and a larger role

January 1999. in the decisionmaking process that directs NAS
This architecture has been designed to achieve ffREations.
following principles: A draft architecture, dated August 7, was pro-

vided to the RTCA Free Flight Steering Commit-
tee for review and comments. In its response, the
* Introduce user benefits early and adapt to ussteering committee recommended that the FAA
needs release the NAS Architecture Version 4.0 as a
baseline for managing NAS modernization. The
RTCA response (see comments at the end of this
* Modernize in an evolutionary manner usingection) provided six general themes and a list of
new technologies more detailed comments on selected sections of

* Use standard components, common systenjﬁ,e archltect;JrJa]._ nge of trt1e tr;ﬁmesthare tﬁeyond
and common user interfaces wherever pos 1€ scope ot this document, while other themes

ble require further discussion and consideration
within the aviation community. Most of the de-

« Ensure adequate security of systems and iteiled comments have been addressed in this doc-
formation ument; the remaining comments require addi-

onal discussion and analysis before they can be

* Ensure compatibility across systems by usin&;| : .
accepted systems engineering methodologie corporated. This work is underway as the FAA

addresses the detailed transition steps in NAS
* Give users and service providers wide accegsodernization.
to NAS information

« Enhance overall NAS safety

* Maintain and enhance existing services

Modernization Plan. The White House issued

« Design the system to be adaptable and easHxecutive Order 13015, which established the
extensible as requirements change and traffithite House Commission on Aviation Safety and
grows Security after the loss of Trans World Airlines

1. RTCA Task Force 3: Free Flight Implementati@ttober 1995.
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Flight 800. Key recommendations of the commissition procedurésallow new technologies to be
sion were: (1) that the FAA should develop a reacquired and fielded in less time and at lower
vised NAS modernization plan and set a goal @ost.

the modernized system being fully operational na- . . :
tionwide by the y)(;ar 2005 gnd é) ?hat the Coﬁ—:undlng. The question of adequate funding lev-
’ Is for modernization was publicly examined. As

gress, the Administration, and users should de&: . S
velop innovative means of financing this accele Jirected by the Federal Aviation Reauthorization

ation 2 Act of 1996, Public Law 104-264, the FAA Ad-
' ministrator selected Coopers and Lybrand, L.L.P.,

Safety. NAS Modernization will enhance safetyto conduct an independent analysis of the FAA's
through more effective risk management in critibudgetary requirements through fiscal year 2002.
cal areas of the aviation system. Recently, thEhese results were provided to the National Civil
FAA's focused safety agenda, “Safer Skies,” iderfviation Review Commission, which was tasked
tified high-priority safety concerns. Additionally, to evaluate the state of the NAS, determine the
the FAA Administrator has established a riskieed and cost of modernization, and provide rec-
management policy and has implemented safeé®ynmendations on funding sources. The commis-
risk management as a decisionmaking tool withigion's report clearly states that modernizing the
the FAA. Modernization will strengthen safetyading NAS infrastructure is critically important
risk management in several of these high-prioritgnd that a sufficient, stable funding source for
areas by reducing the potential for controllegnodernization and the FAA must be identified.

flight into terrain and runway incursion_s, imprOV'Concepts of OperationsTwo concepts of opera-
ing flow control of approach and landing operaggng were a result of discussions between users of
tions, and providing better weather information. \aAs services and FAA service providers. The
EAA Air Traffic Services (ATS) organizationd

Security. Another area of great importance to th : ; X
FAA and the nation is protection of NAS aviationc©ncept of Operations for the National Airspace

information systems against electronic intrusiogYStem in 200was distributed, followed by the

and disruption. Information security has becom@0vernmentindustry Concept of Operatiate-
an increasingly important component of the archl.€/oped jointly by RTCA and the FAA. Together,

tecture and the modernization effort. A key recdhe concepts of operations define the capabilities

ommendation of the White House Commission of"d Services needed in a modernized NAS and
Aviation Safety and Security was: “The FaAProvide the general time frame for each capabil-

should establish a security system that will prd®- In this architecture docum,ent, the two con-
vide a high level of protection for all aviation in-CEPtS Of operations (i.e., ATS's and the govern-

formation systems.” Eight months later, the Presjiént/industry’s) arejointly referred to as the

dent's Commission on Critical Infrastructure ProcONOPS. This is possible because one is from a

tection restated this recommendation as: “TheErvice provider perspective, the other reflects the

Commission recommends the FAA act immedi¥S€r's perspective.

ately to develop, establish, fund, and implementhe labor agreement with the National Air Traffic
comprehensive National Airspace System Sec@ontrollers Association (NATCA) in late 1998 re-
rity Program to protect the modernized NAS frong|assified air traffic control facilities. The effects
information-based and other disruptions, intruof this reclassification on the total number of con-
sions, and attack.” trollers required, and their salaries, have not been

Reform. The FAA recognized that it would needcon5|dered in the NAS Architecture Version 4.0.

personnel and acquisition reforms in order to imModernization Task Force. After distributing
plement modernization. Less restrictive personntiie draft National Airspace Architecture 1997
policies allow the right talents to be applied t¢Version 3.0) in December 1997, the Administra-
tasks in a more timely fashion. Streamlined acquier formed the NAS Modernization Task Force.

2. White House Commission on Aviation Safety and Security, Final REpbruary 12, 1997, p. 20.
3.  Federal Aviation Administration Acquisition Management System, June 1997.
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The Task Force was charged with closing the gapares safe and efficient operations (see Figure
between the FAA and the aviation community’?-1). Thousands of people operate the equipment
positions on the risks of NAS modernization. Afused to provide NAS services to the aviators and
ter consulting with industry (through RTCA), thepassengers who travel each day. The 18,000 plu
Task Force concluded that users want the benefésports in the United States are also a significant
of certain key technologies sooner than originallpart of the NAS, particularly the more than 3,300
planned for in the NAS Architecture Version 3.0airports that are the core of the national transpor-
The Task Force also recommended that users plajion system and receive grants under the Airport
a larger role in evaluating the potential benefits dmprovement Program. Airports of national im-
modernization. This resulted in the formation oportance include all commercial service airports,
the Free Flight Phase 1 Core Capabilities Limitedll reliever airports, and selected general aviation
Deployment (FFP1 CCLD) program, which isairports.

[ in tion 6. . . . .
discussed in Section 6 The main NAS users are air carriers, air cargo,

The NAS architecture balances the capabilities reommuter air carriers, air taxis, general aviation,
quested by users and service providers, the furiie military, and civilian government. Air carriers
ing level and sources that are expected to be avaipnduct scheduled and nonscheduled operations
able for modernization, the cost to users and theiging aircraft weighing more than 7,500 pounds
ability to equip, and the FAAs ability to manageand with 9 or more seats. Commuter air carriers
the changes needed to make modernization a reednduct scheduled operations using aircraft
ity. Although other architectures are possibleveighing less than 7,500 pounds and with less
Version 4.0 represents a plan based on a balalbgn 9 seats. Air taxi operators are air carriers

between needs and available resources. who conduct on-demand instead of scheduled op-
_ erations. Air cargo flights carry freight and pack-
2.2 Overview of the NAS ages but not passengers. General aviation (GA)

Today’s System.Today’s NAS is based on traffic includes private pilots, business aviation, and all
patterns of the past, operations of a regulated ifilvilian operations not included above. A wide

dustry, and information that is isolated by the limSPeCtrum of government operations includes mili-
itations of obsolete computers. Additionally, actary aircraft, the Coast Guard, the Department of
commodating the growth in air traffic is con-Justice, and other government agencies.

strained by navigation and air-ground communEach user group has special needs that must be
cations spectrum congestion. balanced within the architecture. Commercial op-
[erations account for about 95 percent of aviation’s

Above all, the entire NAS is aging rapidly. Othe
ging rapicty jmpact on the econonmfyThere are over 260,000

countries, especially those without a major inves .
ment in an existing infrastructure, have alread A pilots. The1 Department of D_efense (DOD)
begun using modern technology for their aviatio as the.worlds largest fleet, with more than
systems. This architecture will be in harmon);m'000 aircraft.

with the global community. It is the goal of thisAs a plane departs the airport, tower, terminal,
architecture and the continuing architectural praand en route controllers ensure that it does not
cess to provide the roadmap for making our avionflict with other traffic during its climb to
tion system the safest, most cost-effective, and efruising altitude. The en route controllers ensure
ficient system possible for the resources avaiseparation is maintained while en route to the des-
able. tination airspace where the aircraft is once again

The NAS is a complex collection of systems, progontrolled by terminal and tower controllers for

cedures, facilities, aircraft, and people. The NAﬁ:rival gnd landing. Fig_ure 2-2 graphically depicts
includes thousands of pieces of equipment in hu e various NAS domains.

dreds of locations throughout the United Statedlavigation systems provide position information
These components comprise one system that @a-aircraft during flights and for landings. The

4.  The Economic Impact of Civil Aviation on the U.S. Economy, Updat&\VBBur Smith Associates, April 1995.
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Towers Total Aircraft Airports Passengers per Year
« 264 Level | and Il 284,000 (Commercial, « 18,292 Public/Private + 546.2 Million
« 155 Level IlI, IV, and V o Commuters, GA, Military) « 671 Certificated
B Military Ops per Year
1\ + 990,000 IFR Operations

Radio Sites
+ 25,000 VHF Radios
« 15,000 UHF Radios
+ 1,285 RTR
+ 701 RCAG

Commercial Aircraft
Ops per Year
+ 25,000,000

( . A R
Other TMU Sites Weather Sites
and Data Feeds Q) . g; Q/FASRSP
Alaska, Honolulu, : et
San Juan, Canada (8), AR
Great Britain, Scotland, R N & « 594 ASOS
Contractor Analysis (13), F“ght Service . 12958:DVX(;S

\_Airlines (24), and DOD (3) Stations e

+ 61 Automated FSSs E « 235 DASI

+ 14 Alaskan FSSs « 20 FSDPS

HQQ% Radar Sites
o Terminals itagt o SR
@ + 171 TRACONs TFM Sites o ZAVLEIR Personnel
+ 3 Offshore Sites ° AUESEE = iy : 40ASDE + FAA OPERATIONS PERSONNEL
* TFM Hub — Boston — 17,000 Operational Controllers
« TMUs at: . — 3,500 Flight Service Personnel
Navigation Sites « 21 ARTCC En Route Sites — 8,000 Field Maintenance Personnel
* 28 TRACON « 20 ARTCC
« 1,016 VOR - 9 Regional o . USERS
« 1,028 ILS — CAT | Offices Oceanic Sites — 665,000 Pilots
« 85ILS — CAT I/l * Denoted by O « 3 Centers - 2,000 Manufacturers

Figure 2-1. The NAS

The NAS is a complex collection of systems, procedures, facilities, aircraft, and people. These components
work together as one system to ensure safe and efficient operations.

FAA uses radars to provide surveillance data (i.eService providers and service users interact with
aircraft position) to controllers. each other at three levels: a strategic level (e.g.,

Automation systems assist controllers at oceane! fline decision to establish an east coast hub);

en route, terminal, and tower locations. Radios & operational level (e.g., an airline decision on
low pilots and controllers to communicate, enWhich city to select for that hub—along with the

abling safe and efficient operations. routes, equipment, and frequency and time of ser-
vice); and a tactical level (e.g., day-to-day deci-

A > ; Qons—both on the ground and in the air—on the
plan and file flight plans. Airline operations Cen'operation of the hub regarding weather, equip-
ters (AOCs) work closely with traffic flow man- ment outages, and known traffic delays) ’

agers to plan commercial flights. Planning func- ’ '
tions help pilots account for weather and windg;yen the complexity of the system, the FAA

along their intended routes and also help the FAfeks to maintain a flexibility that allows users to

Egﬁgre that the demand is balanced for safe opef@nieve individual objectives. The objectives of

an airline’s operations may be much different
2.3 Modernizing the NAS from those of GA or DOD operations.

Flight service stations (FSSs) assist GA pilots

Key goals of modernizing the NAS are to provid
existing services more efficiently and to provid
new services and capabilities that will move th

NAS toward a new type of operating environmerg;
known as Free Flight.

Shis complexity also is why modernization re-
uires the active participation of all parts of the
AA and user communities. Modernizing even a
ingle NAS function, such as navigation, affects
FAA organizations and a broad range of users.
These goals must be achieved under two con-

straints: safety will not be compromised, and arfigure 2-3 illustrates the complexity of the pro-
nual costs to the FAA and users must be kept atass and the interactions and activities needed to
reasonable level. achieve modernization.

2-4 — INTRODUCTION JANUARY 1999



666T AYVNNY(

G-Z — NOILONAOYLN|

En Route

Twenty en route centers control domestic air traffic not
specifically delegated to an oceanic, terminal, or tower control
facility. The airspace extends out to 100 miles beyond the
United States coastlines and its borders with Canada and
Mexico. The en route centers operate the computer suite that
processes radar surveillance and flight planning data, reformats
it for presentation purposes, and sends it to the displays used
by controllers to track aircraft. En route centers control the
switching of voice communications between aircraft and the
center as well as between the center and other national
airspace facilities. En route centers are also interconnected to
the traffic flow management systems at the Air Traffic Control
System Command Center. Weather data are processed and
distributed by the en route centers.

v/

S

et

Terminal

Tower

Tower controllers manage and control the airspace within
approximately five miles of an airport, including taxiways and
runways on the ground. Tower controllers control ground
operations on airport taxiways and runways and departing and
landing traffic. Towers are provided with flight planning
information by the en route computer suite. Weather information
is available from the weather processing and distribution
communications network.

&=

En Route/Oceanic

SO L

Oceanic

The oceanic air traffic control centers control aircraft over
portions of the Atlantic, Arctic, and Pacific oceans. Two oceanic
centers are co-located with en route centers in New York and
Oakland, while a third is located at Anchorage, Alaska. The air
traffic control provided over the ocean is substantially different
from that provided over land, because there are no surveillance
systems that can provide exact aircraft position. Position reports
based on on-board aircraft navigational systems are radioed to
the controller. Due to the uncertainty in position report reliability,
planned overseas flight tracks must provide greater separation
margins to ensure safe flight.

Terminal

Terminal

Terminal facilities provide air traffic control services for an air
space located approximately 5 to 40 miles from an airport and
usually below 10,000 feet in altitude. The terminal controller
establishes and maintains the sequence and separation of aircraft
taking off, landing, or operating within the terminal airspace.
Terminals are interconnected with local towers and provide
surveillance and position data of aircraft under terminal control to
specialized displays within the tower. Selected terminal facilities
are interconnected to the traffic flow management systems at the
Air Traffic Control System Command Center. Flight planning
information is  provided from the en route computer suite.
Weather data are provided from the weather processing and
distribution communications network.

Figure 2-2. NAS Functional Domains
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2.4 Free Flight and airport resources through better information

The main objective of NAS modemization is€Xchange and collaborative ~ decisionmaking
moving the NAS towards a new type of operating™°ngd users and service providers.

environment known as Free Flight. Under the current system, users file flight plans
The RTCA defines Free Flight as: along FAA-defined air routes determined by a

o ¢ d efficient i bilit system of ground-based navigational aids (Na-
.- - asaie and efiicient operating capability un\'/aids); however, significant “free flight” area

der instrument flight rules in which the operatorg . oot . ; :
) avigation (i.e., more direct routing) takes place
have the freedom to select their path and speed g ( 9 b

: . , o ) dBove Flight Level 290 through the National
real time. Air traffic restrictions are imposed only,

: . Route Program.
to ensure separation, to preclude exceeding air-
port capability, to prevent unauthorized flightsThe lack of flexibility of the current NAS is due
through special use airspace, and to ensure safttythe inherent constraints of the older technolo-
of flight. Restrictions are limited in extent and dugies used for communications, navigation, sur-
ration to correct the identified problem. Any acveillance, computer systems, and decision support
tivity which removes restrictions represents aids. The future NAS will include new technolo-
move toward Free Fligh&” gies that support capabilities that will allow users
nd providers more flexibility in planning and in

Users will derive benefits from the removal o light operations.

current air traffic control (ATC) constraints and
restrictions to flight operations. The benefits willA key benefit to users will be their ability to select
be reflected in an operational environment thand use efficient flight profiles, a key aspect of
provides more efficient management of airspaderee Flight. The combination of cockpit technol-

Legend: AVR activity [ EWIQASt
n Route
ATS activity Avionics
ARA activits D Pimary 7)1 | waas WAAS Phase-Down
activity N congans T satelite Launch ™\ phase 3 NDB,VOR DME
User activity - | WAAS |
Systs
API (I yslem
Capability O Navaids
Byes and Phase-Down
Procedures Start
Changes

) Phase-Down
Saelite GATILS
Approach

CAT
Cettification
WAAS/LAAS
TERPS
WAAS
Approaches

WAAS
Phase 1

GPS
Certification

WAAS CAT |
Avionics

GPS
Avionics

GPS
Avionics
Procedures

ATC
Procedures

Environmental
Analyses
(as Req'd)

Navaid
Residual
Capability

Rules and
Pracedures
Changes

LAAS CAT
System Certification

LAAS

Avionics

_______

Radio Spectrum
Availability

CATAIN

Certification CAT 1m
Approaches
Figure 2-3. Modernization is an Aviation-Community-Wide Task

Deploying new systems, although a significant and critical step, is not sufficient to enable new capabilities
and services. New procedures, new avionics, new rules, and public hearings are all integral to NAS modern-
ization. The FAA and user community must work together to realize the benefits of a modernized NAS.

Phase-Down
CAT N ILS

GPS Modernization

5. Free Flight Action Plan Update, April 2, 1998, pp. 2-3.
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[ Airspace System Needs ]
(RTCA Task Force 3)
v
[ FAA Strategic Plan ]
h 4
[ FAA and User Concepts of Operations ]
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NAS Architecture

[ NAS Requirements ]
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I
I
I
I
I
| [ Investment Analysis ]
I
I
I
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I

IPT Acquisitions

Regulations and
________ Procedures S |

Figure 2-4. The NAS Architecture in Context

A logical architecture, based on the FAA and the Government and Industry Concepts of Operations, the
architecture defines the path for NAS modernization. The architecture’s approach to modernization
strikes a balance between the desires of NAS users, available funding, safety, and the speed at which tran-
sitions can occur.

ogy and satellite-based navigation will enable us- A sequence of infrastructure improvements
ers to fly optimized climb profiles, and the most

efficient cruise speeds, altitudes, and routes.
Flight planners and pilots will be able to select the
most fuel-efficient routes based upon winds aloft
and fly optimal descent profiles to the destination
airport. — System acquisitions

— Personnel

— Infrastructure sustainment

FAA costs projected for research, engineer-
ing, and development (R,E&D); facilities and
equipment (F&E); and operations (OPS) bud-
gets, including:

2.5 Role of the Architecture in NAS Modern-
ization
The NAS architecture is the aviation community’s ~ User cost estimates and schedules for equi-
roadmap for modernization. It describes the Page (air carrier, regional/commuter, GA, and
schedules and costs necessary to implement the military).

capabilities and services defined in the CONOP%.5 1 Using the Architecture Within the Avia

Figure 2-4 depicts the relationship between thgon Community
e o e e efie NAS archiecture epresens he FAA com
Aﬁectea by New NAS Architecture Capabilities mltment to thg 'aV|at|on community. It spells out
discusses the architecture’s regulatory impact in d.eta” the vision that the FAA has fo'r the mod-

" ernized NAS, based on expected funding. It spec-
The NAS Architecture Version 4.0 is a logical arifies the steps along the modernization path and
chitecture. It provides a high-level description ofhe time frames for each. It shows FAA products,
NAS capabilities and services, the functions to bguch as new systems or new capabilities provided
performed, their dependencies and interactiongy a combination of systems. The architecture
and the information flow to support these funcalso serves as a planning tool for the users of the
tions. This architecture contains: NAS.

« The timing of functional enhancements andhe FAA is working diligently to further under-
operational capabilities stand the users’ current aviation service needs.
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Major capital purchases, such as avionics, requineents. The success of the process depends on
long lead times. user involvement.

The architecture is a mechanism 2.5.2 Using the Architecture Within the FAA
Establishing long-range goals is a key element of

for Con.tmu.mg dlalog on NAS the FAAs strategic planning process. The archi-
modernization between the FAA tecture provides a basis for the agency’s mission
and users. analysis and program planning and defines spe-

cific strategic objectives to be achieved by 2015.

The transition schedules in Version 4.0 assumepdter extensive coordination within the FAA and
dual operations period of 5 years or more for avihe user community, the Joint Resources Council
onics equipage. As navigational services are trafRC¥ approved the NAS architecture and desig-
sitioned to satellite-based service, the FAA wilhated it as “baseline planning guidance” for the
coordinate with users before finalizing the schedigency.

ules for phasing down Navaids or discontinuin% ] o )
ground-based services. s illustrated in Figure 2-5, the architecture plays

an important role in the FAAs new acquisition
The architecture provides direction and chamanagement system (AMS). The architecture de-
lenges for research and development from no¥¢ribes the resources needed to modernize the
through 2015. The architecture is a plan for invesdAS and meet user and service provider require-
tigating benefits, examining alternatives, and dements. It identifies the required timing and nu-
veloping applied technologies and procedures taerous links that tie various programs together.
meet the needs of aviation. Associated costs have also been estimated.

Finally, the architecture serves as a mechanighunding requirements in the mid term and beyond
for a continuing dialog between the FAA andwill be used as starting points for future invest-
NAS users and becomes the point of departure forent analyses. The JRC can use the architecture
further refinement of NAS modernization requireas a point of departure for mission need and in-

Concepts of Operations . .
Users > (Desired Capabilities) ¢ Service Providers

...drive the...

NAS Architecture ...which provides ...

Financial
Shortfall

(and Database)
...which makes decisions that are
reflected in the... *  Target Systems
* Functions
[SEOAT/ORMT]—P[ JRC/IRMC ] + Interfaces
yy ) + Target Schedules
...which recommends a + Target Costs

solution to the...

Mission Need and
Investment Analysis

...which provides a
context for the...

Architectural
Impact

Analysis

Figure 2-5. The NAS Architecture and the Acquisition Management System

The architecture provides the context for all FAA decisions. It enables decisionmakers to establish prioriie
and to understand how individual decisions affect the NAS.

6. The JRC is the FAA's top investment decision group.
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vestment decisions. Plans made by the JRC or tA&.1 Free Flight Phase 1 Core Capabilities
Administrator and decisions affecting investLimited Deployment

ments will be incorporated into the architecturezpp1 CCLD incorporates guidance provided by
and changes will be made as required. User inpe NAS Modernization Task Force. FFP1 CCLD
to the architecture process will continue. is intended to provide early user benefits and mit
_ _ _ igate technical risk by implementing key automa-
The architecture provides the context for invesfjon capabilities at specific sites within the NAS,
ment analysis, with cost, schedule, and functiongd; eyaluation by aviation stakeholders and FAA
targets as starting points. It highlights the interdgsperators. The deployments will allow computer-
pendencies of functions and capabilities. Alhyman interface (CHI), training, and safety fac-
though the architecture provides one candidaggrs to be evaluated. After the FAA and users have
technical alternative to be analyzed, the invesgained experience and evaluated the individual
ment analysis process may consider and selggtP1 CCLD capabilities, decisions will be made
other alternatives. It provides a framework to usen whether to deploy them to additional locations.
in assessing the implications of various alterna- _
tives and the implications of changes in funding-6-2 Safe Flight 21
schedule, or functional targets. Many of the new technologies identified for mod-
ernization have been demonstrated in the labora-
This architecture is not an end state. Rather, it Wibry or on a limited scale, but their true benefits
continue to evolve based on the results of projecisid costs have not been conclusively established.
like Safe Flight 21, the availability of new tech-These demonstrations, while instructive, have not
nologies, new user and service provider requirgeen compelling enough to convince most NAS
ments and priorities, and funding. Work continuesasers to equip with modern avionics. Safe Flight
to identify the new capabilities, systems, and a1 provides the opportunity to take these activi-
tivities required to modernize the NAS andies to the next logical step—full operational dem-
achieve Free Flight. Funding requirements comnstration and validation, where significantly
tinue to be developed and validated. Productiomore accurate user and service provider cost-ben-
and installation schedules continue to be intgfit assessments can occur.

grated to ensure that the various elements—if,fe Flight 21 deploys and evaluates certain air
cluding regulation and certification activities, NeWagfic control systems and avionics, which use
systems, user equipage, and procedurgby communications, navigation, and surveil-
changes—are brought together at the correct tinghce technologies for determining technical risk

to provide benefits to users. and operational suitability. These new technolo-
_ - o gies include applications such as automatic de-
2.6 Near-Term Risk-Mitigation Activities pendent surveillance broadcast (ADS-B) for air-

dernizi h il invol hnol air and air-ground surveillance and flight infor-
Modernizing the NAS will involve technology ation services via data link. Avionics, certifica-

and cost risks. Some of the new technologies thad, * and procedural development are cost and
may be used during modernization have not beggnedule risks that must be mitigated. Addition-
tested or proven in an operational environmengy yser benefits must be conclusively proven
Of equal significance are the new procedures thggfore avionics and associated ground equipment

the Free Fl|ght Opel’ational.c.oncept enViSiOI’]S. Inbaprtal investments can be madel
portant new controller decision support tools and

aircraft air-air separation are two examples &&.6.3 Capstone

new capabilities that require testing and validarhe FAA Alaskan Region’s Capstone Program of
tion prior to implementation. Three key risk-miti-infrastructure modernization will provide and val-
gation strategies the architecture will use are Fragate safety and efficiency improvements recom-
Flight Phase 1 Core Capabilities Limited Deploymended in the NTSB Safety Studyiation Safety
ment (FFP1 CCLD), Safe Flight 21, and Capin Alaska Capstone focuses on safety by improv-
stone. ing infrastructure in Bethel and the surrounding
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area, a small portion of western Alaska. It will adand NAS user planning as well as their mitigation
dress the operating environment and aviation i®f the risks of new technology.

frastructure, weather observations and recordin
airport condition reporting, and adequacy of th
current instrument flight rules system.

ihis document describes how the NAS will
evolve consistent with th&overnment/Industry
Concept of Operationand the FAASA Concept

of Operations for the National Airspace System in
2.7 Summary 2005p P y

This architecture is a joint plan of the FAA and

NAS users on how to modernize the NAS. To2-8 Detailed Comments on Architecture 98
day’s NAS, while safe and efficient, can be imFrom RTCA Free Flight Select Committee

proved significantly through use of new technoloThe following pages present the RTCA Free
gies and operating procedures. Successful mogght Steering Committee letter and comments
ernization depends on effective continuous FAAN the draft Architecture 1998.
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RTCA, ns,
1140 Conmeciict A weame, N, W, Seite I8
Wazhingfow, D, ., 20036

Telephoar 202-813-013F
Facoimile 202-533-9454

Ducember 10, 1958

The Honorabls Jane Garvey
Aydmein EStrator

Federnl Aviatisn Administratien
£00 Independensce Avenus
Washingion [MC. 2059]

Deenr My, Gapvey,

Tha Frez Fliph Steering Commines spplauds the FAA'S substantial effart to develop and docament
single, cotserent plan for NAS modemization. As we all agree, the main purpose of this architcture is 1o
doecument g plan an which both the FAA, and the usérs can biss investmeal decissans. We encourage the
FAA 1o publish Anchimenme 4.0, theveby sefting ibe baseline for managing WAS modemiston stivities
mdm;un.gm many programucatic bepefits hat will scorue therefrom. We alio encoumage FAA o

confinun working ¢loss|y with the entime awiation community to move the very imponant nsodermizstics
effan forward

A swnber of themes emeérged &8 we consolidated oar vidas sboet the erchitectare. They are caglined in
the stmchment, along with mare detailed comments and comcems abais sehectnd sections of Fact [0, MAS
Architectune Description. Asa way to underscone FAA"S past and confinging comminment 1o modsmizing
the MAS ns a collabarstien, govamment /| industey endedvar, wi requast thal you inclode thls lomer gnd
the sttachment a5 part of the publiahed architecome package.

We apprecinse the opporhenity to werk closely with your management team to address the issues aie have
ientified. This collaboration will greatly enhances our collective chamtes of fuceess. We nicogmire that
sach n process is new to all of us and eotates e inminotonal challenges for vou. "We take our role
serioushy and will remete responuble and cosstruetve o ous leedback.

Sircarely,
™M ¥ Y Egtcwvf
Fohest Baker hhltnﬂclgu'
Co-LChals
Free Flight Stesming Commbmes F'I'ﬁ:ﬂljm- S1eering Commities
Anachment
Digaalled Comments an Architectere 4.0

Requirements and Technical Concepts for Awiation”
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NATIONAL AIRSPACE SYSTEM

Detailed Comtments or Architecture 98 from
RTCA Free Flight Seleet Commlitee

A number of themes emerged as the RTCA Free Flight Select Committee reviewed and
consolidated comments into & single package. They are presented below:

1. The steps in the plan need to be more benefitsdriven. Motivation for user equipage, for
example, is not addressed adequately, The document should describe the link between each
increment of operational capability and enabling technologies and its associated benefits.

2, Issues related to transition from one step to the next, such as mixed equipage, are not
addressed adequately. It is difficult to discern  series of discrete steps from this document.

The architecture does not define eetivities necessary to move between consecutive steps.

3. The architecture should acknowledge throughout, where appropriate, that lessons learned
from ongoing experiments and initiatives (e.g., Safe Flight 21) will be integrated into the
architecture and will drive technology and other refated decisions.

4. The year 2005 needs to be defined as a milestone, describing all components that will be in
place. This description should match the FAA and the Govemnment/Industry Operational
Concept for 2003, Further, the FAA should continue to apply beyond Free Flight Phase 1 the
evolutionary development paradigm thet industry / RTCA has recommended.

5. A chapter on Airspace should be included. Airspace is 2 critical national resource that must
be optimized in order for the NAS to gaia full benefit from programmed infrastructure
enhancements, emerging technology injtiatives, and procedural changes that support the
transition to Free Flight.

6. The relatively high risk of implementing automation (hardware and software) infrastructure is
not addressed adequately.

Foliowing is 4 list of more detailed comments about selected sections of the Architecture.

SECTION 15,- Navigation and Landing .

e  Architecture should clarify how phasing down of ground navigation aids will be
accomplished

¢ Sole means issve should be resolved and policy documented in the architecture

SECTION 16 - Surveillance

+ Policy should be clearly stated

»  Transition path is not clear and needs to be described

¢ Architecture should address how a mixed equlpa.ge environmenl will operate and how users
will be motivated to equip

» Technology decisions, such s Mode-8, should be based on the results of the RTCA
Surveillance subgroup and of Safe Flight 21.

SECTION 17 - Communications _
»  Architecture should acknowledge that ndustry is o record as not endorsing VDL Mode 3

s Architecture should acknowledge the COPCL Build 1 program and describe how tessons
learned will be incorporated into the NAS

SECTION 18- Avwmcs
¢ Human factors, certification, equipage and transition issues are not adsquately addressed
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Detailed Communts on Archifectare 98 firom
RTCA Fres Flight Select Committos

SECTION 19 - NAS Information Architectore )

«  Aschiecture should acknowledge that NAS Informarion Architecturs encompassed mare than
Chid

« Duts cwnership and security isues shoubd be addressad, and FAA policy stated

SECTION 20 - TFM _
s Archhectirs should clearly distinguish TFM from MAS Information Architecture and CDM
# Architectuze uses CTAS terms {sierchangeably. It shoudd include lesr definitions of the

foliowing terma’programs: CTAS, TMA, pFAST,

SECTION 21 - En Route s ” —_— :
Inzrementel, sveluionary development should be incorporated as developmen
: plﬂ.hmpl:ryju mmah&.mumm infrastruchure can be adequstely

SECTION 22 - Decamic : )
% Architecturs should scknowledge alternative soquisition sirategy baing considered for the
OCELNL

SECTION 23 = Terminal

»  Architesoure should acknowledge that STARS is a mafor risk &res, and should define a sk

- :r:h:mmnm.lﬂﬁtﬂmmmhmm’nh* [t sbauld ineluds chear definitions of the
following terms/programs: CTAS, TMA, pFAST

SECTION 24 - Tower/Surface
+  Archiectre should acknowledge the Safe Flight 21 Program, and indieate tyat bessons
lertied in ADS-B experiments will be fed into the Architeonare.

SECTION 25 - Flight Stations .

» Architectune should better define transition benefits and the role of the private sector in the
evalution of Flight Service Sution Services. :

« [ hould be clearly stared what role commescial $arvices are io play in providing weather
dats

SECTION 18 - Airports

» Consider deleting this chapter. Mast of what is covered is coversd in other chapters on
Terminal and Surface Operations, mem-uhwpuumdumdtm:mp:ufﬂt
Ead's Architectiore
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