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FOREWORD

This report was prepared by Special Committee 198 (SC-198) and approved by the RTCA Program Man-
agement Committee (PMC) on October 12, 2001.

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 Federal Advisory
Committee and develops consensus-based recommendations on contemporary aviation issues. RTCA’s
objectives include but are not limited to:

• coalescing aviation system user and provider technical requirements in a manner that helps govern-
ment and industry meet their mutual objectives and responsibilities;

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

• developing consensus on the application of pertinent technology to fulfill user and provider require-
ments, including development of minimum operational performance standards for electronic systems
and equipment that support aviation; and

• assisting in developing the appropriate technical material upon which positions for the International
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 deci-
sions as well as the foundation for many Federal Aviation Administration Technical Standard Orders.

Since RTCA is not an official 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 organi-
zation or agency having statutory jurisdiction over any matters to which the recommendations relate.
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EXECUTIVE SUMMARY

This Government/Industry Principles of Operation document characterizes the operational use of an inte-
grated voice and data communications system in the U.S. National Airspace System (NAS).

The NEXCOM communications defined in this document are for Air Traffic Control related air/ground
communications services that apply to both voice and data operations in accordance with the NEXCOM
Terms of Reference (TOR) for SC-198. It was developed using the templates in RTCA SC-189 document,
DO-264, Guidelines for Approval of the Provision and Use of Air Traffic Services Supported by Data Com-
munications. It also corresponds to the Operational Services and Environment Description (OSED) as
identified in DO-264 and is consistent with the Joint RTCA SC-189/EUROCAE WG-53 position paper P-
G6-03, Initial Continental OSED. The data link environment was derived from RTCA publication, NAS
Concept of Operations, and RTCA SC-194 document, DO-269, Concepts for Services Integrating Flight
Operations and ATM Management Using Addressed Data Link. Additional work to complete the safety
and performance products identified in RTCA DO-264 will be accomplished by future tasking of SC-198.

As an integrated voice and data communications system, NEXCOM must accept responsibility for “criti-
cal” safety-of-life services. All levels of voice and data service criticality must be accounted for.

NEXCOM operational objectives, intentions and capabilities are found in section three and form the basis
for success criteria used to determine system acceptability. They include increasing the number of voice
channels available to Air Traffic Control (ATC) more efficient use of the frequency spectrum, increasing
system performance, remote maintenance monitoring and control of ground radios, and operation with leg-
acy systems. They also include operationally integrated voice and data being used for aircraft separation,
flight information services, emergency communications coordination, flight operations support service,
pilot controlled lighting system, enhanced communications security and situational awareness.

Section four provides a description of the operational communications services to be used to support Air
Traffic operations. It uses operational scenarios to describe how the air traffic operations are supported by
the communications services described. The differences among the services are described in terms of rela-
tive performance attributes. The services and the defined service attributes are applicable to either voice or
data communications.

Section five provides a description of the environment within which NEXCOM is expected to operate. The
environment evolves from the NAS as a ground based infrastructure to one that encompasses both ground
and airborne systems. The description is based upon the NAS Concept of Operations approved by the Free
Flight Steering Committee in December 2000, and draws upon the environmental characteristic used for
the Petal IIe OSED.
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1 INTRODUCTION

1.1 Purpose of NEXCOM Principles of Operation Document
For the purposes of the committee's deliberations, the term Next Generation Air/Ground
Communications (NEXCOM) is used in its broadest connotation and embraces all aspects
of transitioning Air Traffic Control (ATC) communications from an analog voice commu-
nications system to a digital voice and data communications system in the Very High
Frequency (VHF) band. NEXCOM encompasses more than the acquisition of new air/
ground (A/G) ATC Radios. It includes all spectrum policy, procedural, equipment acquisi-
tion, certification, training, facility and maintenance issues and/or considerations attendant
with the transition to the enhanced ATC communications. Aircraft modifications and radio
avionics upgrades to meet NEXCOM communications interoperability requirements are
the responsibility of the service users. 

The demand for air traffic services within the national airspace is projected to rise sharply
in the 21st century. Air traffic management depends on timely and accurate transmission
of information during all segments of the flight (gate to gate). With the projected growth in
air traffic, today’s communications systems must be modernized to handle the additional
demand. This modernization will require replacing outdated hardware, better use of the
available very high frequency (VHF) spectrum, and integrating systems into a seamless
network using digital technology. During the transition, NEXCOM will continue to sup-
port legacy A/G communications. 

Technological advances in the areas of communication, navigation, surveillance (CNS)
and decision support must be leveraged to evolve into a modernized National Airspace
System (NAS). From a NAS service provider perspective, this modernized system must be
seamless and fully integrated with the international global aviation community. 

The NAS will migrate to a digital communications infrastructure to take advantage of new
technology and the growing number of digital services. The communications infrastruc-
ture will also support current analog voice switches and legacy protocols.

This Principles of Operation document addresses domestic NEXCOM operations within
the NAS exclusively.

1.2 Scope
This document characterizes the principles of operational use of integrated digital air/
ground voice and data systems and provides a high-level Operational Services and Envi-
ronmental Description (OSED) of the NEXCOM system for the domestic NAS
implementation. Airspace will be designated for NEXCOM operations. The ideas pre-
sented in this document are intended to drive new NAS technology and lay the
groundwork for NAS communications transitional segments subsequent to 2010. The
2010 time frame represents the first programmatic opportunity to incorporate fundamental
changes in voice communications services based on technological capabilities (e.g., data
link, initial flight information services) and operational initiatives (e.g., Free flight, NAS
re-design) that are currently being refined. 

Note: In this document, the term “Service Provider” is used generically to refer to any
air traffic service employee or DOD member who provides separation assur-
ance, traffic management, infrastructure management, aviation information,
navigation, landing, airspace management, search and rescue, or aviation assis-
tance services for NAS users. The terms “user” and “NAS user” refers to any
customer that uses the air traffic system, including commercial aviation, general
aviation, and DoD aviation and commercial/DOD space vehicles. Some of these
customers are differentiated by representation through Flight Operations Cen-
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