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Foreword

This document was prepared by Specia Committee 192 (SC-192) and approved by the RTCA
Program Management Committee (PMC) on June 8, 1998.

RTCA, Incorporated is a not-for-profit corporation formed to advance the art and science of aviation
and aviation electronic systems for the benefit of the public. The organization functions as a Federa
Advisory Committee and develops consensus based recommendations on contemporary aviation
issues. RTCA’s objectives include but are not limited to:

C Codescing aviation system user and provider technical requirements in a manner that helps
government and industry meet their mutua objectives and responsiilities;

C Analyzing and recommending solutions to the system technical issues that aviation faces as it
continues to pursue increased safety, system capacity and efficiency;

C Developing consensus on the gpplication of pertinent technology to fulfill wser and provider
requirements, including development of minimum operationa performance standards for
electronic systems and equipment that support aviation; and

C Assisting in developing the appropriate technica materid upon which positions for the
Internationa Civil Aviation Organization and the International Telecommunication Union and
other appropriate international organizations can be based.

The organization's recommendations are often used as the basis for government and private sector
decisons as well as the foundation for many Federd Aviation Administration Technicd Standard
Orders.

Since RTCA is not an officia agency of the United States Government, its recommendations may not
be regarded as statements of official government policy unless so enunciated by the U.S. government
organization or agency having dtatutory jurisdiction over any matters to which the recommendations
relate.



Executive Summary

Background

The Air Traffic Services organization of the Federd Aviaion Adminigration (FAA) is conducting a
review of the airgpace resources in the Nationa Airgpace System. The objectives of this review include
developing a cohesive plan for managing airgpace changes, establishing and directing a financid plan to
meet airgpace priorities, establishing standards for modding and analysis, and developing strategies for
environmental assessment of airgpace changes. Representation from the user community and industry is
critical in completing these challenging objectives.

At the request of Air Traffic, RTCA established Specid Committee 192, Nationa Airspace Review
Planning and Andysss, in March 1997. This specid committee is chartered to provide guidance and
recommendations to the FAA for the review and management of nationa airgpace redesign. These
recommendations will ensure that the resulting airgpace restructuring support increased safety and
efficiency in the NAS. This committee represents the views and perspectives of al airgpace users and
stakeholders, and will address issues associated with al types of domestic and oceanic airspace.

Summary of Committee Results

This document contains two volumes and represents the products of the work groups of Specid
Committee 192: Nationd Airgpace Review Planning and Andyss. Volume I, entitted A Concept
Document for the Optimization of the NAS Airspace Structure, presents concepts for a nationa
argpace assessment and redesign that addresses significant changes to matters pertaining to the nationd
airgpace by the year 2005. Conceptsin Volume | do not describe an end-date system, but define initid
changes and interim amendments in the air traffic environment, and lay the groundwork for transtiona
phases prior to the year 2005. Volume II, entitted Guidelines for Conducting Airspace Analysis,
contains the generd guiddines for airgpace analys's, including metrics, modeling, and data requirements.
These guiddines are both high-level and broadly gpplicable, and designed to be specificdly useful in
formatting and conducting most airgpace analyses.

Volumel Summary

The primary product of the Design and Infrastructure Work Group is encompassed in Volume I. This
materid pardlds the government and industry supported future operationa concepts for Free Flight.
The guiddines and congderations outlined in Volume | represent an opportunity to make fundamentd
changes to the basic structure of current, interim and the future NAS. The conceptsin Volume lay the
groundwork for trangitiona phases prior to the year 2005. The key elements of the concept include;

Hightlevel, overarching, context-setting policy, assumptions, and principles

Airspace Desgn Concepts: Vertical and horizontal dimensions to enhance user access to
svicesfor theterminal, en route, oceanic domains

Sectorization Design Concepts. Including regiond sectors and dynamic/adaptive sectors

Infrastructure:  Discussion of enabling ATM/CNS capabilities and procedurd enhancements,
such as decision support systems, ground and cockpit capabilities, and management concepts.



Volumell Summary

The primary product of the Modds and Measurement Work Group is encompassed in Volume 1.
Volume Il provides guiddines in a number of areas including high level descriptions of how to plan,
structure, and conduct an overdl airspace fudy. More detailed guideines on how to dructure and
carry out specific modeling and analyss steps of an airgpace study are dso described. Volume |l dso
gpecifies condderdtions in sdlecting metrics, models, and data used in andyzing airgpace.  The
gppendices of Volume Il summarizes many of the existing models that are most relevant to arspace
anayses.

Over ar ching Recommendations

While specific recommendations are included as part of both volumes, there are four overarching
recommendations that encompass elements of both volumes that are presented here. As the FAA’s
Nationd Airgpace Redesign has just recently been launched, the first recommendation from Specid
Committee 192 involves the continuation of the government/industry collaborative oversight that has
provided initia input to the FAA’s efforts. Specid Committee 192 recommends that:

Within three months of recelving this report, the FAA should reinforce the charter of Specid
Committee 192 with the following objectives:

- Periodic review of government/industry progress in implementation of the recommendations
and guiddines put forth in this document,

- ldentification of opportunities for implementing and gpplying the recommendations and
guiddinesin the FAA’s Nationd Airspace Redesign activities,

- ldentification of eventgstuations that are inhibiting progress to implementation of the
concept and guiddlines of this document, and make recommendations on actions that should
be taken, and review those subsequent actions as they are taken.

Three additional recommendations focusing on generad guidance to the FAA’s Nationd Airspace
Redesign were presented at the January 1998 plenary session of Special Committee 192:

Airgpace and sector design should include planning for future concepts, such as Free Hight.
These design activities should be congstent with the Free Hight concept and implementation
pheses. Emphasis should be placed on minimizing structure and maximizing user flexibility and
access. Where dructure is needed to maintain safety, user preferences should be maximized.
Free Flight operations can be expected to be initiated in the higher flight levels where there is
less dimbing and descending activity and the horizontd flexibility of user preferred routes is
possible. The airgpace design review should focus on those high dtitude areas to facilitate Free
Hight. Airgpace planning should also prepare for Free Hight expansion to lower flight levels
and dtitudes where more trgectory flexibility and aircraft separation from the cockpit will be
implemented.

As part of the nationd-leve effort to redesign airgpace, afocused activity should be launched to
identify and determine the congraints that will impact the design of airspace and sector design
and concepts. These congtraints may include human factors issues such as complexity, training,
dynamic dengty, workload; and, architecturd and infrastructure limitations such as what
capabilities are needed and available in given timeframes.



The reciprocd rdationship between architectureinfrastructure capabilities and the
argpace/sector design should be proactively addressed.  The enabling connectivity between
arspace/sector design and architecture components should be understood as part of
programmetic and investment decisions.
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INTRODUCTION

This document describes a concept for a national airspace design review that addresses
ggnificant changes to matters pertaining to the Nationd Airgpace System (NAS) by the
year 2005. The aviation community has recognized the need to move from the current
ground-based infradtructure to one that utilizes date-of-the-art communications,
navigation, and surveillance systems.  This document encourages the continued
migration of the NAS from a ground- based infrastructure to one that encompasses both
ground and airborne systems.

Background

It has been many years since there was a comprehensive review of the design and
gructure of the airgpace. The Nationa Airspace System Plan of 1982 required a
Nationa Airspace Review as detailed in the Federd Regigter of April 22, 1982. This
was the origind look at argpace to dandardize and smplify, and to incorporate
International Civil Aviation Organization (ICAO) standards. The Nationd Airspace
Review resulted in the new dassifications of airspace A, B, C, D, E, and G that was
implemented in 1993.

The Federd Avidion Adminigration's (FAA) Air Traffic Airgpace Management
Program (ATA) was established in April 1996 to provide management oversight of dl
ongoing and future airgpace plans that would affect airgpace efficiency. Recognizing that
user involvement in this process was needed, the FAA asked for RTCA assistance. At
the request of the FAA, RTCA established RTCA Specid Committee 192, Nationd
Airgpace Review.

Manning ad Andysis, to provide guidance, direction, and recommendations to the
FAA'’s review and management of the national airgpace. The objectives of the FAA’s
national argpace dedgn review include developing a cohesve plan for managing
airspace changes, establishing and directing a financid plan to meet airgpace priorities,
edablishing dandards for modding and andyss and developing draegies for
environmenta assessment of airgpace changes.

RTCA Specid Committee 192 will provide the FAA with recommendations on how to
effectively monitor, direct, plan, andyze, and manage the airgpace structure within the
NAS. This working group recognizes that the FAA is presently engaged in a NAS
modernizetion program to take advantage of new technologies to accommodate
coneepts such as free flight.

The Design and Infrastructure Working Group of RTCA Specid Committee 192 has
the primary concern of optimization of the NAS airgpace structure. This optimization is
to be accomplished through meeting airgpace design requirements with an incrementd
gpproach in order to achieve the earliest possible benefits. Additionaly, the working
group actively supports working towards interim and long range airgpace designs to
meset future needs. To meet the emerging user needs for greater flexibility in planning

© 1998, RTCA, Inc.



