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Agenda Item 7: Develop measures for improved utilization of the very high frequency (VHF) band

7.1 INTRODUCTION

7.1.1 Under this agenda item, the meeting reviewed the work performed by WG-B of the panel, as
well as a number of working papers on the subject submitted to the meeting.  The meeting also considered the
future work of WG-B in relation to the final report on these matters to be presented at the third meeting of the
Aeronautical Mobile Communications Panel (AMCP/3).

7.2 REVIEW OF THE WORK OF WG-B

7.2.1 The meeting was provided with a status report on the work of WG-B, which was contained
in AMCP/2-WP/13.  This report contained a review of the present utilization of the very high frequency (VHF)
band in a number of high traffic density areas in Europe, the United States and Canada.  Although the meeting
was advised that no direct comparisons between the various high traffic density areas could be drawn, the data
presented, combined with forecast traffic growths, did indicate serious problems in Europe in the mid-1990s
and possibly problems in some areas of North America after the year 2000.

7.2.2 A number of possible technical and operational measures aimed at improving the utilization
of the present system operating in the VHF band were brought to the attention of the meeting; however, the
impact on the utilization and the cost/benefit of these measures were still being evaluated.

7.2.3 The meeting was advised of a list of draft functional air traffic services (ATS) requirements
and desirable features for any new ATS communication system identified by WG-B.  This list included general
system requirements as well as requirements specific to voice and data link.

7.2.4 The meeting furthermore was informed of a broad range of VHF communication systems
improvements options considered by WG-B, based upon a study by Roke Manor sponsored by the United
Kingdom and the work in RTCA/SC-172 in the United States.  This range included reduced channel spacings
with analogue systems as well as fully digital systems for both voice and/or data.

7.2.5 The meeting noted that WG-B had considered three paths which would allow evolution from
the present 25 kHz AM DSB to any new communications system.  Pending the completion of the study into
the present system improvements, the viability of each of these paths to overcome the frequency congestion
problems in Europe is still under consideration.  The three paths and their time scales as postulated by WG-B
are:

a) accelerated development and implementation of a long-term solution by circa 2004. It
is assumed that such a new system would be digital;

b) employ data links as a bridging solution in circa 2000, with a concurrent development
of a long-term system alternative; and
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c) introduce an interim analogue solution in circa 1998 to provide increased voice channel
capacity, with a concurrent development of a long-term system alternative.  It was
assumed that the implementation of this alternative would be limited to the European
Region.

7.3 DISCUSSION ON INPUTS TO THE MEETING

7.3.1 Several inputs on present system operation in Canada were received which provided
information for direct inclusion in the study being conducted by WG-B.

7.3.2 Much of the discussion on this agenda item focused upon the frequency congestion problem
in Europe, and a consideration of present analysis and views on options and actions that might be taken to
alleviate this congestion.

7.3.3 Information describing the extent of the VHF congestion problems being experienced by one
State in the high traffic density area of Europe was presented to the meeting.  A list of the measures being taken
to maximize the use of the current VHF radiotelephony (RTF) system was presented, which was aimed at
trying to meet the requirements for the planned expansion of the air traffic control (ATC) system in that State.
These measures, which have been identified in the report of WG-B (AMCP/2-WP/13) as possible spectrum
improvement options included:

a) an audit of existing VHF assignments to ensure that they are operationally justified;

b) reducing the operational coverage requirements for each assignment to a minimum;

c) reducing the requirement for standby frequencies to the minimum consistent with
maintaining safety;

d) replanning the band to achieve better assignment reuse;

e) using the 136-137 MHz band; and

f) evaluating the possible use of data link.

Even after taking into account these measures, it was concluded by this State that insufficient frequency
assignments could be made to cater for planned ATC system expansion beyond 1996.

7.3.4 Members from other States in the high traffic density area of Europe informed the meeting that
they would experience a similar degree of frequency congestion.  The meeting was also apprised of ATC
infrastructure projects in Europe which would require additional VHF assignments, including, for example,
the new Berlin Centre and the United Kingdom New En-Route Centre (NERC).  It was agreed that this kind
of information should be included in the report being developed by WG-B.

7.3.5 Another input reported on a study which considered the potential frequency assignments that
might be made available for en-route sectors by eliminating all the present broadcast functions on VHF and
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transferring some of them to VHF omnidirectional radio range (VOR) or non-directional radio beacon (NDB)
facilities.  From an operational viewpoint, the total transfer of these facilities would not be acceptable, but if
it could be done, the study concluded that between 35 and 40 new en-route assignments could be gained.  This
number is insufficient compared with the anticipated requirement for additional assignments in the European
Region.

7.3.6 A number of inputs were received which reflected on the three system improvement alternatives
developed by WG-B which addressed the impending frequency congestion in Europe.  The present information
indicates that additional capacity would be needed in the mid-1990s to meet anticipated requirements for
channel assignments.  The member from International Air Transport Association (IATA) voiced concern over
the continuing growth of sectors in Europe, and asked whether additional voice communications capacity would
increase air traffic capacity and reduce delays.  The meeting was informed that current plans to increase ATC
capacity in Europe were based on re-sectorization, including the creation of new sectors.  Air traffic controllers
are now being trained who will be used to man additional new sectors and hence to reduce delays, but
communication frequencies must be available to support these new sectors and capitalize on this investment.
The panel agreed that further study on this issue should be pursued.

7.3.7 Several inputs cast doubt on the proposal that data link by itself could alleviate the growing
need for VHF frequency assignments in the high traffic density area of Europe by the mid-1990s.  However,
it was agreed that data link applications, for example, using the VDL being designed by WG-C, should be
pursued to the maximum extent possible to gain functional benefits, reduce labour intensiveness, reduce channel
loading, slow the growth rate in frequency assignments and, hopefully, reduce frequency congestion.

7.3.8 Subsequent discussion resulted in combining the three alternatives into two:

a) accelerated development and implementation of a long-term solution (i.e. a one-step
approach); and

b) introduce a near-term improvement in Europe to provide increased voice channel
capacity, with a concurrent development of a long-term solution (i.e. a two-step
approach).

7.3.9 With regard to the accelerated one-step approach, a number of inputs identified, and a number
of members voiced, concern over the proposed schedule risk to meet a projected implementation date of about
the year 2004 with 2010 being considered more realistic.  This date would be a number of years beyond the
need for additional channel capacity in the high traffic density area of Europe where problems are predicted
from the mid-1990s.

7.3.10 The meeting then concentrated its discussion on the two-step approach, and, in particular, a
near-term improvement.  A number of possibilities were highlighted including:

a) a 12.5 kHz channel spacing using the present DSB modulation; and

b) a 5 kHz or slightly larger bandwidth supporting SSB AME.
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Another possibility mentioned was a reduced bandwidth, on the order of 5 kHz, digital modulation voice
alternative.  It was recognised that a digital voice option is expected to be beyond the time scale of the need for
near-term improvement.

7.3.11 The 12.5 kHz option received the most attention, since it presented very little technical or
development schedule risk and a relative ease of standardisation.  A number of implementation and transition
issues were addressed by the meeting.  These included how a 12.5 kHz option would fit into avionics evolution
and costs, the potential impact on users and providers in other areas of the world, and a question of how long
the additional capacity provided by 12.5 kHz channel spacing would last.  In addition, it was recognized that
a 12.5 kHz option would not satisfy all of the projected future system requirements identified by WG-B.

7.3.12 One way identified for some users to obtain 12.5 kHz capability  would be to also include the
12.5 kHz voice capability in the VHF Data Radio (VDR) currently being developed which could be achieved
at a relatively low incremental cost.  One input discussed the benefits for users implementing flexible avionics
with "spare slots" to allow the avionics to be upgraded for future digital system capabilities.

7.3.13 Several working papers addressed the potential impact that might be experienced when users
equipped with a 12.5 kHz capability operate in areas of the world not equipped with 12.5 kHz channel spacing.
The areas addressed included any impact on ground systems and in air-air communications (or air-air
monitoring).  It was concluded that there should not be a problem if a dual mode 12.5/25 kHz radio is used,
since when flying in areas outside Europe, the use of the 25 kHz mode will ensure satisfactory technical
compatibility.

7.3.14 The implementation of 12.5 kHz channel spacing in the airspace of Europe used by
international flights would impose a requirement for users from outside of Europe to equip with the 12.5 kHz
capability.  The panel was asked to consider, in its study, the possibility of European users bearing the burden
of 12.5 kHz channel spacing by maintaining 25 kHz channel coverage in airspace used by international flights
flying into the international airports of Europe.  A question was raised regarding the possible need for users
to equip twice in a short period of time with the anticipated use of the 136-137 MHz band in Europe in the very
near future, which might then be followed by an implementation of 12.5 kHz channel spacing.  It was
recognized by the panel that these and other cost/benefit and transition issues will need to be considered further
to ensure a complete understanding of the impact of the near-term improvement alternatives.  Some concern
was also expressed that it might take as long to implement a near-term improvement as to develop and
implement the long-term solution.  It was therefore accepted that a near-term improvement would only be viable
if it could be implemented in a timely manner.

7.3.15 A status report on the work of RTCA SC-172 was presented to the meeting.  It was noted that
the most recent draft report of SC-172, WG-1 (which is conducting a study analogous to that of WG-B) was
taken into account at the September meeting of WG-B.  A highly desirable feature identified in the RTCA study
is the potential of providing voice and data link in a functionally simultaneous manner on the same RF channel,
which could allow one avionics unit to provide parallel access to both ATS voice and data link.  This possibility
is being pursued within the study of alternatives for a future system improvement option.

7.3.16 With regard to such a longer term system improvement alternative, the meeting was provided
with a report on the potential capabilities and technical maturity of time division multiple access (TDMA)
techniques.  Highlighted were some early system concept possibilities, a number of system timing alternatives,
and the present use of TDMA by land mobile systems, but at this time no complete system design was
presented for VHF air-ground communications.

7.3.17 The meeting recognized that the best possible support for any future decision needed to be
established.  The WG-B report and the inputs and discussions held under this item identified areas for
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continuing study.  An additional area identified is the need to study the various frequency allotment schemes
used to designate frequencies for specific service providers and special functions.  In addition, it was proposed
that a periodic revalidation of frequency assignments be carried out to ensure the continued efficient use of the
spectrum.

7.4 CONCLUSIONS

7.4.1 From the information presented by WG-B in its report to AMCP/2 and the working papers
submitted to the meeting on this subject, the meeting reached the following conclusions:

a) There are strong indications that the present 25 kHz system will be incapable of meeting
all the near-term voice channel requirements in the high traffic density area of Europe
and may not meet the requirements in other high traffic density areas in the future.
However, in most regions 25 kHz will be adequate for many years.

b) The implementation of a system complying with new ICAO SARPs in one region must
not adversely impact systems used in other regions which conform with existing ICAO
SARPs.

c) The early introduction of data link applications in Europe would not sufficiently resolve
the forecast spectrum congestion in the time scale needed.  However, it was agreed that
data link applications, for example, using the VDL being designed by WG-C, should be
pursued to the maximum extent possible to gain functional benefits, reduce labour
intensiveness, reduce channel loading, slow the growth rate in frequency assignments
and, hopefully, reduce frequency congestion.

d) The number of alternatives should be combined from three into two: 

1) accelerated development and implementation of a long-term solution (i.e. a
one-step approach); and

2) introduce a near-term improvement in Europe to provide increased voice channel
capacity, with a concurrent development of a long-term solution (i.e. a two-step
approach).

e) There is a growing amount of evidence which points towards the need for a near-term
improvement in the high traffic density area of Europe to alleviate the anticipated
frequency assignment congestion in the mid-1990s.

f) The final conclusion, whether a one-step or a two-step approach to a future
communication system is needed, requires further evaluation.  It was recognized that
either approach may be limited to regional implementation.

! END !


