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Agenda Item 6:Agenda Item 6: Measures for improved utilization of the very high frequency (VHF) bandMeasures for improved utilization of the very high frequency (VHF) band

6.1 The meeting reviewed briefly the various proposals and the additional information provided
by the panel members.

6.2 A joint paper by several European members stressed that the urgent requirement for more
voice communications capacity in the core area of Europe demands a solution to be implemented on short
notice.  It was pointed out that a system with voice on 8.33 kHz channels (expanded with VDL Mode 2
(CSMA)) is a strong candidate to satisfy this requirement.  On the other hand, it was generally accepted that
the long-term solution should be a digital system.

6.3 The paper further pointed out that European States will continue to be involved in the
development of ATS applications for data link and that these enhancements should evolve from presently
proposed data links.  They will also continue to review the requirements and implications for the introduction
of a new digital voice system having enhanced operating facilities if this can be justified on safety or economic
grounds.

6.4 A mathematical model for calculating the costs resulting from frequency congestion in terms
of hours delay of flying time was presented.  It was reported that this delay, as well as the related costs, can
be very substantial.  It was noted that also the replacement cost for equipment should be considered.

6.5 A number of operational issues were reviewed.  It was noted that any future VHF air-ground
communication system must include the current safety criteria and operational capabilities.  However, in this
case it must be observed that, in the communications, navigation, and surveillance/air traffic management
(CNS/ATM) systems, data link communication is foreseen as the main element and the operational
capabilities and safety criteria should therefore be considered in connexion with the development of the data
link applications.  Aspects like air-to-air communications, emergency communications and direction finding
were briefly discussed.

6.6 The panel was advised that, as a result of the studies of RTCA, Incorporated, Special
Committee 172, the 8.33 kHz DSB AM voice channel split was found to be unattractive to the United States
Federal Aviation Administration (FAA) and the US user community, as a future system option.  It would not
meet a number of the defined future system requirements which are important to the US FAA.  In addition,
the  US FAA is seeking a practical implementation not requiring sub-banding or increasing cosite spectrum
engineering constraints.  The US FAA is pursuing the 25 kHz TDMA (voice and data on the same channel
using four different time slots) system design, as the future system to meet the set of identified future system
requirements.  The US FAA has established a programme to support the development of the future system,
and will continue to work on analyzing and validating the future system design parameters within the panel
activity and in co-operation with other interested entities to ensure the timely availability of Standards.

6.7 A presentation on the design and performance simulation of the TDMA (voice and data on
the same channel using four different time slots) system data link was presented to the panel.  Distinguishing
features of this data link architecture are the message prioritization capability and central control of access to
the channel at the ground station.  The simulation results reflected how these features ensure the timely
delivery of high priority (time critical) messages during normal as well as high message traffic conditions.  A
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performance comparison with CSMA was also presented, which showed, as already well known, that when
using CSMA all messages, including high priority messages, incur ever-increasing delays as the message
loading is increased.

6.8 A ground system back-up radio strategy was presented for a near-term implementation of the
25 kHz TDMA (voice and data on the same channel using four different time slots) described in Appendix H
of the report on Agenda Item 5.  The back-up radio approach required no new added ground infrastructure
beyond upgrades to the radio site, and is highly consistent with the implementation and restoral procedures
employed in the current 25 kHz DSB AM by the US FAA.

6.9 A detailed presentation describing the TDMA system and data performance was given.  This
presentation highlighted system attributes, including the use of the same physical layer as the VDL Mode 2.

6.10 A number of technical issues concerning the voice part of the TDMA system were presented.
It has been stressed that these issues were certainly not unsolvable but work needs to be pursued in these
areas.

6.11 The features of the VDL (CSMA), described under Agenda Item 8 and based on D8PSK
modulation were highlighted, showing its suitability for “non-time-critical” applications (e.g. ATIS,
VOLMET) in any airspace, as well as for ADS and other ATS data link applications in low air traffic density
continental airspace.  This VDL functionality may be implemented in avionics independent of or combined
with a 25 kHz and/or 8.33 kHz channel spaced analogue voice capability.

6.12 The protocols specified for VDL, being modular by their nature, will permit the enhancement
of the carrier access algorithm, in order to cater for “time-critical” ATS applications or for ATS applications
in high air traffic density continental airspace.

6.13 DDRIVING FACTORS IN VARIOUS REGIONS OF THE WORLDRIVING FACTORS IN VARIOUS REGIONS OF THE WORLD

6.13.1 As was presented in the study on the utilization of the VHF band (see the report on Agenda
Item 5, paragraph 5.1.4), a number of present system improvements were identified, analyzed, and
recommended for implementation.  However, while a final and comprehensive investigation could not be
completed during the study, experts from European States reported that based on simulations, the relief
obtainable from the improvement measures identified would not be sufficient to satisfy the foreseen
communication requirements and that saturation of the VHF spectrum after 1997 was to be expected in the
core area of Europe.

6.13.2 States in the world outside the core area of Europe are not experiencing frequency congestion
problems at this time.  These States can wait for the implementation of a future VHF voice and data link
communication system meeting the future system requirements and desirable features (see the appendix to
this agenda item).  It is projected that frequency congestion within the United States could become a problem
in about ten years.  Other States may not experience any frequency congestion in the foreseeable future and
therefore may not have the need to change from the current voice communication system.
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6.13.3 The panel acknowledged however that another driving force for all States would be the need
to implement systems compliant with the CNS/ATM systems including data link.  It was pointed out that the
VDL (CSMA/D8PSK) is now under validation and will allow early implementation of VHF data link for some
ATS applications.

6.14 TTECHNICAL SOLUTIONSECHNICAL SOLUTIONS

6.14.1 During the study (see Appendix G to the report on Agenda Item 5) seven future system
candidates were identified, developed, and analyzed.  Each candidate system included the capability to provide
voice and data link.

6.14.1.1 As a result of the analysis of these candidates, two were highlighted to be pursued further.
These were:

a) 8.33 kHz DSB AM voice/25 kHz CSMA data; and

b) 25 kHz TDMA (voice and data on the same channel using four different time slots).

6.14.2 It was recognized that a 8.33 kHz DSB AM voice system Standard, when validated, will be
capable of satisfying the same essential safety requirements as the present 25 kHz DSB AM system, since it
uses the same modulation scheme and voice bandwidth.  The 25 kHz TDMA (voice and data on the same
channel using four different time slots) system Standard, when validated, will be capable of satisfying the
identified set of functional requirements and desirable features for a future VHF communication system.

6.14.3 The panel noted that regions planning for an early implementation of an ATN compatible
VHF A/G data link (VDL) will require the availability of a new VHF digital radio (for example through the
implementation of ARINC Characteristic 750).  A multimode radio which could provide any combination of
25 kHz AM DSB mode, the new 8.33 kHz AM DSB mode or the VDL mode, could minimize the cost to
aircraft operators to support various requirements.

6.14.4 The panel noted the general guidelines for transition to any new VHF communication system
as developed in the study (see the report on Agenda Item 5, paragraphs 5.1.18 and 5.1.19) and
recommended their application by any region planning to implement new VHF communication system
Standards.  It was reported further to the meeting that EUROCONTROL was well under way in preparing a
transition plan for 8.33 kHz to be presented to the upcoming Special EUR RAN Meeting, taking into account
the necessary co-ordinations with States adjacent to the core area of Europe.

6.15 NNEAREAR--TERM SOLUTION TO THE TERM SOLUTION TO THE VHFVHF FREQUENCY CONGESTION IN  FREQUENCY CONGESTION IN EEUROPEUROPE

6.15.1 In order to implement a system at a certain date, the development and validation of SARPs
and appropriate equipment Standards sufficiently in advance of the implementation is needed.  This will allow
for the timely availability of equipment enabling users and service providers to start operating the system.
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6.15.2 The meeting was informed by several members from the European Region about the
difficulties now being experienced in that region in finding additional voice channels.  Based on predictions of
the growth of channel assignments, there will be no possibility of finding additional channels beyond 1997
despite the improvements in better utilizing the band discussed in paragraphs 5.1.7 to 5.1.10 on the report
of Agenda Item 5.  The problem is considered so severe that a Special European Regional Planning Meeting
(EUR RAN from 5 to 16 September 1994) is expected to produce a regional position on this matter before
they are addressed at the Special Communications/Operational Divisional Meeting (Special COM/OPS/95).
The general opinion in the European Region is that a reduction of the channels spacing in the VHF band from
25 kHz to 8.33 kHz is the only viable solution to alleviate the problem and prevent the negative economic
impact of restricting the further growth of air traffic services in the core area of the region.  The meeting was
informed that it is well advanced in co-ordinating preparations amongst its Member States for the Special
EUR RAN Meeting on this issue.

6.15.3 The meeting was presented with draft amendments to the existing Standards and
Recommended Practices (SARPs) contained in Annex 10 necessary to introduce the 8.33 kHz channel
spacing.  These amendments are contained in Appendix J to the report on Agenda Item 5.

6.15.4 The meeting concluded that, whilst implementing an 8.33 kHz DSB AM voice system would
not satisfy some of the identified future system requirements, it is seen as an interim solution to overcome the
needs of certain regions or sub-regions experiencing frequency congestion, in particular the core area of
Europe.  It was emphasized that the move to reduce the channel spacing must not delay the continued
development of the future system based on digital techniques.  Although the proposed amendments for the
reduction of the channel spacing require minimal changes to Annex 10, it was recognized that a limited
amount of further work was required before their acceptance.  To solve the problem in the European Region,
the adoption of these Standards needs to be progressed by ICAO as a matter of urgency to ensure that it
could be included in the next amendment of Annex 10 which has a planned applicability date of November
1996.  It was agreed that at the next meeting of Working Group B, in October 1994, the results of further
work should be presented and the proposed amendments completed.  In the meantime, to further expedite the
completion of the SARPs amendments, the meeting invited ICAO to inform States of the material to assist
them in preparing for the Special COM/OPS/95 Meeting.  Accordingly, the meeting formulated the following
recommendation:

Recommendation 6/1Recommendation 6/1  ! AmendmentsAmendments to ICAO Annex 10 to enable the to ICAO Annex 10 to enable the
introductionintroduction where needed of 8.33 kHz channel where needed of 8.33 kHz channel
spacing in the VHF bandspacing in the VHF band

That, in order to allow the implementation of 8.33 kHz channel spacing in
Europe in the necessary time frame, ICAO inform States of the draft SARPs
contained in Appendix J to the report on Agenda Item 5 to assist them in
preparing for the Special Communications/Operations Divisional Meeting
(1995) (Special COM/OPS/95).

6.16 DDEVELOPMENT OF A FUTURE EVELOPMENT OF A FUTURE VHFVHF AIR AIR--GROUND COMMUNICATIONS SYSTEMGROUND COMMUNICATIONS SYSTEM

6.16.1 The panel noted the set of identified functional requirements and desirable features for a
future VHF communication system as developed by WG-B (ref. the appendix to this agenda item).  It was
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recognized that this was the first draft of such a set of requirements developed by the panel and which
included ATS operational aspects.  Comments and feedback from other ICAO entities were considered
important because these requirements serve as the basis for a future VHF communication system.  The
meeting concluded that discussion of this material would be unlikely to come to maturity without further advice
from other ICAO bodies, and made the following recommendation:

Recommendation 6/2Recommendation 6/2  ! Future VHF A/G communications systemFuture VHF A/G communications system
requirements and desirable featuresrequirements and desirable features

That the set of identified requirements and desirable features for a future VHF
A/G communication system as contained in the appendix to this agenda item are
passed to appropriate ICAO bodies for detailed review.  It is requested that the
results of such a review be forwarded to the next AMCP meeting.

6.16.2 While States will continue to pursue present system improvements, a new VHF air-ground
communications system will be required to provide increased capacity and functional improvements.  For the
United States, time-critical factors include the projected large procurement of ground station radio equipment
in the late 1990s, and the need to provide sufficient advanced notice for users to make economic choices
regarding equipage.  Therefore, it is imperative that the ICAO standardization and validation of the future
VHF air-ground communication system based upon the 25 kHz TDMA system as contained in Appendix H to
the report on Agenda Item 5, which is expected to meet the set of identified future system functional
requirements, proceed at a rapid pace.

6.16.3 Considering the results of the AMCP studies on seeking improvements in the utilization of
the 117.975 to 137 MHz very high frequency (VHF) air-ground communications band and recognizing the
need to establish a new VHF air-ground communications system to provide required increased capacity and
functional improvements, the panel developed the following recommendation:

Recommendation 6/3Recommendation 6/3  ! Development of a future VHF air-groundDevelopment of a future VHF air-ground
communication systemcommunication system

That ICAO endorse the timely standardization of a future VHF air-ground
communication system to meet the set of identified future system requirements,
based upon the 25 kHz TDMA voice and data system described in Appendix H
to the report on Agenda Item 5, as being pursued by the panel.

! ! ! ! ! ! ! !


