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FOREWORD

This report was prepared by Special Committee 172 (SC-172) and approved by the RTCA Technical
Management Committee (TMC) on November 17, 1994,

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
government 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
requirements, including development of minimum operational performance standards for electronic
systems and equipment that sapport aviation; and

assisting in developing the appropriate technical material upon which positions for the International
Civil Aviation Organization and the Intemational 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 decisions
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
organization or agency having statutory jurisdiction over any matters to which the recommendations relate.
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EXECUTIVE SUMMARY

This report represents the results of a broad study of very high frequency (VHF) air-ground communications
system improvements. The study was initiated on recommendations made at the 1990 International Civil
Aviation Organization (ICAQ) Communications, Meteorology, and Operations Divisional Meeting. This study
~ was primarily concerned with North American system users, service providers, and industry, but took into
account the perspectives of other regions of the world. The report reflects developments up to the end of the
study, which was essentially completed by the end of February 1994.

During the early stage of this study, it became apparent that while present system improvements should be
sought and implemented to allow the present system to last as long as possible, a new system would need to
be pursued to satisfy future capacity and functional requirements. The future VHFE system should not be
compromised by basing a design on predictions of the availability and use of specific functions or other air-
ground communications systems.

The study included: (1) gaining an understanding of the present VHF air-ground communications system,
(2) developing future Air Traffic Service (ATS) and Aeronautical Operational Control (AOC) communications
functional requirements and desirable features, (3) studying present system improvements, (4) developing and
analyzing alternative future system candidates, (5) selecting a future system candidate to pursue towards
implementation, and (6) devéloping recommendations resulting from this study. N
A total of 12 present system improvements were identified and analyzed during the study. The future system
candidates were required to provide voice and data link in a practical manner to all users, and to provide these
functions without interference (functionally simultaneous access to voice and data link). Seven candidate
future system alternatives were evaluated against the future system requirements and desirable features.

The comparative analysis highlighted a number of high-level factors pointing toward the selection of a class
of system design. A fuily digital system, preferably with muitiple circuits provided on the same RF channel,
emerged as the optimum choice to meet future VHF air-ground voice and data link communications system
requirements. Based on the comparative analysis, the Time Division Multiple Access (TDMA) architecture
was recommended as the best candidate that would satisfy the identified future system requirements and
desirable features. The above conclusions are consistent with the study of ICAO Aeronautical Mobile
Communications Panel {AMCP) WG-B, and its report to AMCP/3, which evaluated the same seven future
system candidates. The 8.33 kHz candidate was also highlighted in ICAO AMCP WG-B's report to AMCP/3
as a mature system design that could be available for implementation with minimum schedule risk.

European experts in AMCP WG-B concluded that no combination of present system improvements would
allow a more relaxed implementation timescale of a system to gain additional voice capacity in Western
Europe. Several European civil aviation authorities have concluded that 8.33 kHz DSB-AM is the only choice
given the need to implement by 1998. This RTCA study did not surface any significant issues that would
prevent 8.33 kHz from being impiemented.

As a result of this study, six recommendations to pursue present and future system improvements were
adopted.
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1.0

1.1

INTRODUCTION AND BACKGROUND

RTCA Special Committee 172 (SC-172) began its work in mid-1991. The work was
initiated in response to requests from the U.S. Federal Aviation Administration (FAA) and
Aeronautical Radio, Incorporated (ARINC). They requested the establishment of a
government and industry forum in the United States that would investigate and make
recommendations on improvements to meet both near-term and longer-term requirements for
the very high frequency (VHF) Aeronautical Mobile (Route) Service (AM(R)S) allocated in
the 117.975-137 megahertz (MHz) band. This service includes Air Traffic Service (ATS)
and Aeronautical Operational Control (AOC) communications.

Introduction
This document is a report of the study efforts undertaken and recommendations made by

RTCA SC-172 WG-1. This study was primarily concermned with North American system
users, service providers, and industry, but took into account the perspectives of other regions

- of the world. The report reflects developments up to the end of the study, which was

essentially completed by the end of February 1994. It covers the various aspects of the WG-1
work, including the following:

1. The development of a statement of VHF air-ground communications system
characteristics and principles of operation for both VHF air-ground voice and data
link communications system elements (Section 2)

2. The analysis and development of civil aviation user and provider requirements and
desirable features for ATS and AOC voice and data link communications {Sections
3 and 4)

3. A study of present system near-term improvements that could be implemented

without requiring changes to user avionics (Section 5) -

4. The development and comparative analysis of future system improvement
alternatives aimed at satisfying the defined ATS and AOC communications candidate
requirements in a cost-effective and spectrum-efficient manner (Section 6)

5. The selection of a future system candidate, taking into account the satisfaction of
requirements and desirable features, including spectrum efficiency and cost-

effectiveness, as well as various \implementation considerations, particularly
transitional capabilities (Section 6)

6. The development of a statement of system improvement recommendations resulting
from the above efforts (Section 7)

The WG-1 study in the above areas took into account the results of U.S. and U.K. studies on
VHF air-ground voice communications system improvements, a Canadian study on carrier
sense multiple access (CSMA) versus time division muitiple access (TDMA), the VHE data
link system development by the AEEC, the work of RTCA SC-172 WG-2, and reflections on
the activities of ICAQ AMCP WG-B and WG-C.

© RTCA, Inc. 1994



