
AMCP/1-WP/31

Report on Agenda Item 3 3-1

Agenda Item 3: Development of material on very high frequency (VHF)
air-ground data link

3.1 Introduction

3.1.1 Under this agenda item, the meeting reviewed the AMCP work
programme pertinent to very high frequency (VHF) data link, followed by a
review of papers on the subject submitted to the meeting.

3.2 Aircraft communication addressing and reporting system (ACARS)

3.2.1 The working papers presented to the meeting described the current
aircraft communication addressing and reporting system (ACARS) and its various
applications throughout the world.  The papers described the history behind
the implementation of ACARS, its advantages and, most importantly, the
limitations of this character-oriented system.

3.2.2 The meeting was advised that prior to 1978, all commercial
aircraft communications were via high frequency (HF) and VHF analog voice. 
The air transport industry, recognizing the advantages that data
communications could provide, introduced a VHF data transport using ACARS in
1978.  This system, using amplitude modulation of a minimum shift keying
subcarrier (AM-MSK) conforming to a voice bandwidth, operates within the
existing VHF infrastructure.  Although the VHF channel limited the data rate
to 2 400 bits/s, large improvements in message throughput were still realized.

3.2.3 The meeting was presented with information on activities by some
States, mainly on a trial basis, regarding the use of ACARS for ATS-related
applications such as automatic terminal information service (ATIS),
aeronautical en-route information service (AEIS), pre-departure clearance
(PDC) delivery, etc.  A list of activities is provided at Appendix A.

3.2.4 The meeting noted that data communication traffic for aeronautical
operational control (AOC) had grown rapidly with the progress of computer
technology, as new applications were developed and more aircraft were
equipped.  For example, it is estimated that more than 4 000 aircraft will be
using ACARS in the United States by the year 1995.  The migration from AOC and
some air traffic control (ATC) voice applications to data is accelerating, as
shown by the material in Appendix A.  In addition, the increased complexity of
the aircraft and its operation are creating further demand for data
communications between an aircraft and various ground locations.  Although the
current use and capabilities of ACARS far exceed the original expectations of
the system designers, the explosive growth in usage and new applications
require migration to a more efficient, cost effective, data transparent
communication system which is based on open systems architecture with ATN
compatibility, and which provides better end-to-end data integrity.  For these
reasons, the meeting agreed that efforts to standardize the current character-
oriented system were not appropriate.

3.3 Emergence of aviation VHF packet communication (AVPAC)

3.3.1 The aviation VHF packet communication (AVPAC) system, as described
in papers submitted to the meeting, is a bit-oriented air-ground data link
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that is intended to provide the functionality, capacity, data integrity, and
system efficiencies that civil aviation requires in the future.

3.3.2 Information presented to the meeting advised that the Airline
Electronic Engineering Committee (AEEC) had developed the specifications for
the AVPAC protocol based on the aeronautical telecommunication network (ATN)
architecture.  The ATN is a set of International Organization for
Standardization (ISO)  open systems interconnection (OSI) protocols that
permit efficient and reliable communications between two end-systems across
one or more subnetworks.  The AVPAC specification addresses the OSI lower
layer protocols specific to the VHF subnetwork.  ARINC Specification 631,
"AVPAC" was adopted by AEEC in November 1990.  There are several outstanding
issues which still require resolution by the AEEC but these are anticipated to
be resolved by AEEC in the second quarter of 1992.

3.3.3 The meeting was provided with details on the expected benefits
from AVPAC technology.  AVPAC is expected to enhance air-ground data link
system performance, while meeting the current AOC and ATS data communications
requirements and accommodating future applications.  System performance
enhancements will include aircraft and ground station negotiation for "best"
ground station detection; end-to-end data assurance; a more efficient link
access algorithm; effective flight following; interoperability with emerging
satellite and Mode S data link technologies; internetworking capability across
service provider boundaries; and compliance with ATN as defined by ICAO, RTCA
and AEEC.  The bit-oriented AVPAC will provide effective transmission of data
files, programme loads, graphics, and sensor data to support civil aviation's
future data link applications for air traffic management and operational
control.

3.3.4 Noting that AVPAC is presently in the design phase, the meeting
agreed that AVPAC's potential merits and limitations would be addressed in the
panel's future work.

3.4 VHF data radio (VDR)

3.4.1 As part of the background material on ACARS development, the
meeting was advised that from ACARS' inception, the airborne radio for ACARS
has been a standard VHF AM voice radio which was tuned to the appropriate
ACARS frequency.  Although having the advantage of commonality with other
equipment, and facilitating equipment back-up, this option had certain
disadvantages.  The AM radios were designed for voice operation and thus their
performance for data operation was not maximized.  This results in a practical
limitation of 2 400 bits/s throughput rate on an ACARS channel.  The AEEC and
the RTCA recognized that modern technology can provide order of magnitude
throughput improvements.  The AEEC formed the VHF Data Radio (VDR)
Subcommittee to select a new modulation scheme and design a radio which would
support future air navigation system (FANS) data requirements.  The RTCA
formed Special Committee 172, tasked with developing recommendations for
future air-ground communication system improvements as well as the minimum
aviation system performance standards (MASPS) for advanced VHF digital data
communications.

3.4.2 The meeting noted that the AEEC VDR Subcommittee, consisting of
airlines, vendors and ground service providers, had been tasked with
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determining the new modulation scheme and with writing Project Paper 750, the
characteristic which defines the form, fit, and function for the VDR.  Among
the objectives of the subcommittee were optimizing the radio for data
performance and precluding interference with adjacent channels.  The design is
intended to be compatible with a future packetized digital voice system.

3.4.3 Recognizing the near-term need for a new radio, the VDR design is
progressing rapidly in the AEEC.  Project Paper 750 is expected to be
completed by June 1992, and prototype equipment should be available by the end
of 1993.

3.4.4 A parallel effort that follows the AEEC work by approximately six
months is being accomplished by the RTCA Special Committee 172.  Working
Group 2 is developing the MASPS for the VDR on a similar schedule.  At least
two service providers have committed to supporting the avionics with
compatible ground stations on a schedule consistent with the airlines
procurement schedules.

3.5 Scope of future work

3.5.1 The meeting was aware that one element of its new tasking as a
result of the Communications/Meteorology/Operations (COM/MET/OPS) Divisional
Meeting (1990) was to develop the appropriate provisions for a VHF air-ground
data link.  It was understood that the data link system would be used for both
aeronautical operational control (AOC) and air traffic services (ATS)
functions, although specific operational requirements, as such, had not been
developed.

3.5.2 In assessing the work that has been accomplished by industry
organizations to date in this area, the meeting noted that consideration was
being given to use of a VHF system for digital purposes, including digitized
voice.  It was also noted that the consideration of the possible use of
digitized voice in the VHF band should be part of the panel's work on
improving the utilization of VHF band.  Noting the AMCP work programme
regarding the task for VHF data link, and noting the absence of specifically
stated operational requirements for digitized voice, the meeting nevertheless
felt that the issue of digitized voice in the VHF band should not be ignored
by the panel.  In this regard, the meeting agreed that its preliminary efforts
should be directed toward a data link system which could be compatible with
digital voice operation, if that option is required.  In the meantime, it was
agreed that the matter should be brought to the attention of the Air
Navigation Commission, with a notation that the matter would be addressed in
detail at the panel's next two working group meetings and AMCP/2 would
document proposals on the subject.

3.6 The meeting then developed a plan and identified work methods to
accomplish the elements of the work programme.  A schedule was produced for
completion of its work, with due consideration of when mature documentation
was expected and working group meetings were proposed accordingly.  The first
working group meeting is scheduled for March 1992 and the second for the
summer of 1992 to prepare for AMCP/2 in November 1992.

3.7 The meeting developed a title and definition of the scope of the
draft Standards and Recommended Practices (SARPs), which is provided at
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Appendix B.  The meeting developed a list of outstanding technical issues
which deserved further study at the March 1992 working group meeting.  A list
of those technical issues is provided at Appendix C.  In addition, the meeting
produced a preliminary outline of the VHF digital link draft SARPs, which is
contained in Appendix D.  A list of source and reference documents pertinent
to the tasks was produced and it is contained in Appendix E.  Finally, the
over-all plan, work methods and schedule for activities in the preparation of
VHF digital link draft SARPs is contained in Appendix F.

3.8 In the light of the above, priorities and tasks were assigned to
members of the panel for the drafting of the various sections of the SARPs,
the comparison between system capability and assumed operational requirements,
as well as the validation programme.  In addition, any further contributions
related to the outstanding technical issues were invited.

- - - - - - - - - -


