ARCHITECTURE — VERSION 4.0

EXECUTIVE SUMMARY

This architecture is an evolutionary plan for modeertain maturing technologies in the architecture
ernizing the National Airspace System (NAS) andre deployed on a limited basis and assessed by
moving toward Free Flight. It incorporates newthe FAA and users. Results of the assessment will
technologies, procedures, and concepts intended used to modify the technologies, if required,
to meet the needs of NAS users and service praror to national deployment.

viders. o L .
NAS modernization is implemented in three

The publication of théNational Airspace System phases.

Architecture Version 4.tharks a major milestone

for the Federal Aviation Administration (FAA). Phase 1 (1998-2002Furrent NAS systems and
The first published version of the NAS ArchitecServices are maintained while new systems such
ture (Version 2.0, October 1996) focused on suds the Standard Terminal Automation Replace-
taining existing infrastructure while evolving to-ment System (STARS), display system replace-
ward a system that supports Free Flight. VersigRent (DSR), and Wide Area Augmentation Sys-
2.0 generated over 2,200 comments and initiaté@m (WAAS) are introduced.

discussion about the need for an Air Traffic Sefpe NAS Modernization Task Force recom-

yiczs Iﬁlirg) concept of operati_ons for; mOdet;Ir}:nended that a Free Flight Phase 1 Core Capabili-
1€ , aviation community needs, Stablgag ) jmiteq Deployment (FFP1 CCLD) program

f“r?ding requirements for the FAA, and thg Che implemented to mitigate risk and provide

sory Committee (REDAC). gram as an initiative to provide early user bene-
Published in December 1997, the dridAS Ar- fits. FFP1 CCLD will deploy key automation ca-
chitecture commonly referred to as Version 3.(pabilities to a limited number of sites within the
(V3.0), incorporated feedback from the aviatioiNAS for formal evaluation by aviation stakehold-
community; the new ATS documem, Concept ers and FAA operators. Each capability will be
of Operations for the National Airspace System iavaluated for operational suitability and afford-
2005; and anticipated funding levels. The drafability prior to full-scale development or deploy-
generated over 1,600 comments. In response, tment.
Administrator formed the NAS Modernization . L o ,

To mitigate risk in the communications, naviga-

Task Force to examine the remaining NAS mod: o fih d
ernization issues and risks. tion, surveillance (CNS) area, many of the groun

systems, airborne avionics, decision support
This documentNational Airspace Architecture tools, Supporting proceduresi and training needed
Version 4.0 incorporates previous comments; into provide an integrated set of capabilities will be
put from the Administrator's Modernization Taskiested in an operational environment during the
Force; and more realistic funding prOfiles for regafe Fiight 21 and Alaska Capstone programs.
search, engineering, and development (R,E&D}he results of Safe Flight 21 will drive national

facilities and equipment (F&E), and operationgieployment strategies and timing for key CNS
(OPS). This architecture, which covers the periogchnologies.

1998 to 2015, is based on: (1) Bevernment/In- _

dustry Concept of Operatiomeveloped jointly Phase 2 (2003-2007This phase concentrates on
by RTCA and the FAA(2) ATS's A Concept of deploying new CNS and automation technologies
Operations for the National Airspace System it support the concept of operations.

2005, and (3) a set of capabilities recommendeghase 3 (2008-2015Jhe required i
. — ) quired infrastructure
by the RTCA Task Force 3 Report on Free I:I'ghtfor modernizing the NAS will be completed. Au-

In accordance with the evolutionary developmertbomation advancements integrated with new CNS
paradigm recommended by RTCA and industryechnologies will result in less restrictions and
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more Free Flight capabilities throughout thewith selective interrogation (Sl) capability will be
NAS. used in both en route and terminal airspace.

Capabilities Based on successful Safe Flight 21 demonstra-

The NAS will be modernized incrementally. Newtions and better definition of user benefits, users
systems will replace older ones, and new capabif'® €xpected to equip with automatic dependent
ties derived from advanced technologies and/§UrVeillance broadcast (ADS-B) for air-air sur-
procedures will be added. The new capabilitieé€illance during Phase 1. If users do so, ADS,
will be a result of integrating new systems, air?@sed on ADS-B, will be implemented during
space changes, procedures, training, avionics, ahg2S€ 2 to enhance en route, terminal, and airport
rulemaking. This architecture identifies and synsurface surveillance. ADS, based on automatic
chronizes the activities necessary for fielding §ePendent surveillance addressable (ADS-A), is
capability to provide benefits as early as is afford/anned to provide surveillance in oceanic air-
able under current and projected funding. space in Phase 2.

The following paragraphs describe the evolutiokommunications. The FAA will transition from

of the NAS provided in the architecture by funcanalog voice and commercial service-provider
tional and domain areas. data link communications to an integrated digital

L . N communications capability. Data link communi-
Navigation, Landing, and Lighting SystemsIn  aiqns in Phase 1 will evolve as new applications
Phases 1 and 2, the ground-based navigation Uy, tested. Implementation of data link will re-
frastructure will transition to a satellite-based sysy,ce voice-channel congestion and increase the

tem that uses the Global Positioning SySter@apacity of each very high frequency (VHF) fre-
(GPS) augmented by WAAS and the Local Areg,ancy During Phase 2, the FAA will begin re-

Augmentation System (LAAS). This satellite-pacing its analog air-ground radio infrastructure
based navigation and landing architecture willith digital radios (next-generation air-ground

provide the basis for NAS-wide direct routing an¢ o mmunication system (NEXCOM)). The capa-
guidance signals for precision approaches to MQsjfi, of NEXCOM radios to provide digital voice

runway ends in the NAS, and it will reduce the,nq gata communications will be implemented
variety of navigation avionics required aboard alitgradually during Phases 2 and 3. Ground-ground
craft. Some ground-based navigational Systengerational and administrative communications
may be retained to back up satellite-based navig&stems will be combined into an integrated,

tion operations along principal air routes and eround digital telecommunications system.
high-activity airports.

. . Avionics. Aircraft are expected to gradually tran-
Surveillance.The NAS architecture calls for BVO-iion to avionics that use satellite technology

lution from the current primary and secondary r GPS WAAS/LAAS) for navigation, landing, and

dar systems to digital radar and automatic depe porting position information to other aircraft

) . . T
dent surveillance (ADS). This change is de&gn%DS_B) and surveillance systems. The GPS

to improve and extend sur\_/e_ll_lance COVErage anpia aS/LAAS receivers will enable pilots to navi-
provide the necessary flexibility for Free Flight. o T
ate via direct routes and to fly precision instru-

After data from weather radars become availabf , :
; . “ment approaches to virtually any runway. Aircraft
on the new en route controller displays (i.e

DSR), primary radar will be phased out of er‘g’adios will _al_so b(_a replaced for compati_bility_with
route airspace. the new, digital alr—gr_ound communications infra-
structure. New, multifunctional cockpit displays
A new radar for approach control services (thwill show the position of nearby ADS-B-
ASR-11) will include weather-detection capabilequipped aircraft, provide moving map displays,
ity. The weather capability of the ASR-9 radaand present data-linked information, such as
will be improved with the addition of the weathemgraphical weather and notices to airmen (NOT-
system processor (WSP). Primary radars will alstMs). Lengthy transition periods are designed
be installed at more airports for airport surfaceto the architecture to accommodate the varying

surveillance. Secondary surveillance radars (SSRYionics transition schedules of all NAS users
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(i.e., airlines, general aviation (GA), and the Dewith new hardware, software, and operating sys-
partment of Defense (DOD)). tems. During Phase 1, new controller worksta-
tions (i.e., DSRs) will be installed and the current
Host computer hardware will be replaced with a

services will be the basis for operational planning€" computer (the Host/oceanic computer system
improvements such as receiving and sharing coffgPlacement (HOCSR)) that uses the existing
mon data and the ability to make joint pIannin&OftWare applications. Controller tools such as
decisions. A systemwide computer network witffOnflict probe and the Center TRACON Automa-
standardized data formats will allow NAS infor-lion System/Traffic Management Advisor (CTAS/
mation services interoperability. The NAS-widel MA) will be implemented on outboard proces-
information services will evolve from today’s cur-Sors as part of the FFP1CCLD program. During
rent array of independent systems and varyirfghase 2, the existing software applications will be
standards to a shared environment that connetgsoded and new applications added to support air
users and service providers for traffic flow mantraffic control functions. During Phase 3, this
agement, flight service, and aviation weather ifmnodern computer infrastructure is expected to
formation. support advanced traffic management capabili-

Traffic Flow Management. Air traffic manage- gﬁ;h:hat support the movement toward  Free

ment (ATM) encompasses traffic flow manage-
ment (TFM) and air traffic control (ATC) capabil- 5ceanic and Offshore.During Phase 1, manual

itiej and is dt(_asignehqlto minimize air traﬁiﬁldﬁlféaircraft tracking that currently relies upon verbal
and congestion while maximizing overa . “pilot position reports will transition to satellite-
throughput, flexibility, and predictability. TFM |sag

Information Services for Collaboration and In-
formation Sharing. Integrated NAS information

the strategic planning and management of air tr ased pQS|t|pn reports recelve(_j via_data link.
ommunications between oceanic controllers and
;C)ilots will also be through satellite data link. Dur-
ing Phase 2, the oceanic infrastructure will be up-
TFM capabilities are managed primarily at thgraded to use automatic data-linked position re-
Air Traffic Control System Command Centerports for automated aircraft tracking. In Phase 3,
(ATCSCC). Some functionality is distributed toas the oceanic communications, surveillance, and
traffic management units at air route traffic conautomation capabilities for air traffic management

trol centers (ARTCCs), high-activity terminal ra-improve, separation between properly equipped
dar approach control (TRACON) facilities, and agjrcraft will continue to be reduced.

the highest-activity airport traffic control towers

(ATCTs). The Enhanced Traffic ManagemenTerminal. A combination of ground automation
System (ETMS) will be updated with new toolsand airborne systems will allow flexible departure
For example, the new control-by-time-of-arrivaland arrival routes and reduce or eliminate speed
(CTA) tool will give users the capability to deter-and altitude restrictions. During Phases 1 and 2,
mine which flights and departure times are suithe existing terminal automation system will be
able for the capacity at the destination airporteplaced with the STARS. During Phase 2, the
The FAA will provide ground delay programterminal automation infrastructure will evolve to
(GDP) data to airline operations centers (AOCsicorporate new air traffic control functions such
GDP data include operative airport acceptancgs ADS and weather information from the Inte-
rates, which will enable airlines to respond merated Terminal Weather System (ITWS). During
revised, suitable flight schedules. A further enppage 3, the hardware and software will be im-
hancement, interactive flight plan filing, will en- e to accommodate advanced controller tools
able FAA automatiorsystems to provide feed- g, a5 conformance monitoring, conflict detec-

back on system constraints and options 0 USe{&,, a0 enhanced arrivalideparture sequencing.

flight plans. These tools will enable controllers to maintain
En Route. The current ARTCC computer hard-clear weather aircraft-acceptance rates at airports
ware and software infrastructure will be replaceduring inclement weather conditions.

fic demand to ensure smooth and efficient traffi
flow through FAA-controlled airspace.
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Tower/Airport Surface. The tower/airport envi- aircrews, and dispatchers. In Phase 1, two key
ronment will evolve from having minimal auto- systems will be implemented, ITWS for terminal
mation support to having expanded use of datirspace and the weather and radar processor
link, improved surface surveillance displays, anWARP) for en route airspace.

decision support tools. During Phase 1, the initial

surface movement advisor (SMA), as part of thiafrastructure Management. The current decen-
FFP1 CCLD initiative, will provide airline ramp tralized method of managing equipment mainte-
control operators with arrival and departure infornance will be replaced by a centralized method
mation. New automation systems and increaséidlat will expand the FAAs reliance on remote
information exchange among airport operatonsionitoring and restoral of systems. New air traf-
and users (i.e., airline operations centers, aircrafic control equipment will include remote moni-
and surface vehicles) will be implemented duringpring and restoral features to support this man-
Phases 2 and 3 to provide dynamic surface movagement strategy. This will enable the FAA to
ment planning. This dynamic planning enablemanage the infrastructure nationally rather than
users and service providers to balance arrivalggionally and allow users to collaborate on ser-
departures, runway demand, gate changes, taite restoration priorities.

routes, and deicing requirements.

Flight Services.Flight planning information dis- Conclusion

tribution will evolve to provide easier access tqis architecture is a plan for an evolutionary ap-

information on weather, special' use airspac&sach to NAS modernization in which current
(SUA) status, traffic management initiatives, anfyag capabilities are sustained or improved while

NOTAMs. During Phase 1, the current flight S€Thew technologies are introduced. In this architec-

vice automgtion systems will be_ _replaced by thfﬁre, the FAA and the NAS users have identified
new Operational and Supportability Implementag ;. technologies are likely to provide signifi-

g?s%y?/\tﬁ{nbe(?rﬁ%gfegwphg trfehaNSA?;- v?/i daenidn-. ant benefits, how to gvaluate them, anq when to
. . . . _implement them (contingent on affordability).

formation network for improved information
sharing. The risks associated with some of the new tech-
Aviation Weather. The current NAS standalonenologies will be mitigated by FFP1 CCLD and the
weather systems will evolve and become intéSafe Flight 21 and Alaska Capstone programs,
grated into a weather server so that information ¥ghich provide for operational testing in a limited
single-source and shared by all systems. Weattsea prior to national deployment. Technology
information gathered and processed at the servg@®wth, funding levels, and other factors can and
will be available to users and service providers iprobably will affect the course of modernization.
a more timely manner, promoting common situtéAs new information arises, the FAA and the NAS
tional awareness and enhancing collaborative desers will collectively revise the architecture to
cisionmaking for controllers, traffic managersrefine the course of NAS modernization.
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