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Agenda Item 5:Agenda Item 5: ReviewReview of Working Group B activities (Improved utilization of the VHF of Working Group B activities (Improved utilization of the VHF
air/ground communications band)air/ground communications band)

5.1 GGENERALENERAL

5.1.1 Since the last meeting of the panel, three meetings of Working Group B (WG-B) have been
held, the first in Oberpfaffenhofen (Germany), the second in Hammamet (Tunisia) and the third in Jeddah
(Saudia Arabia).

5.1.2 The Rapporteur of WG-B was Mr. H.L. Van Noort, the member nominated by the Kingdom
of the Netherlands.

5.1.3 Under this agenda item the rapporteur of WG-B provided the meeting with an overview of
the work progressed by it since AMCP/2 (24 November to 4 December 1992).  The discussions under this
agenda item were limited to clarifications of the WG-B report; in-depth discussions on the issue of improved
utilization of the very high frequency (VHF) air/ground communication band were undertaken under Agenda
Item 6 (Measures for improved utilization of the very high frequency (VHF) band).

5.1.4 The report addressed the following aspects:

a) present utilization of the 117.975 to 137 MHz band in Canada, Europe and the United
States;

b) protection criteria applied in Canada, Europe and the United States;

c) possible technical and operational improvements;

d) future trends in channel assignments;

e) requirements and options for a future VHF communication system;

f) candidate systems and a comparative evaluation; and

g) transition and implementation factors.

5.1.5 It was noted that in the western parts of the European (EUR) Region the currently available
channels are insufficient to meet current and future needs.  In North America the forecast for VHF
communications requirements gives concern for the availability of channels in the future.  No reports were
available indicating congestion in the VHF band in other regions.  There was general agreement that the
frequency congestion problems could only be overcome through the introduction of new SARPs for
VHF COM equipment that permitted a more efficient use of the frequency spectrum allocated to the
aeronautical mobile (R) service.  Considering the near-term saturation of the frequency band in the European
core area, panel members from that region expressed the need to increase voice channel capacity in the near
term.
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5.1.6 An analysis of the present utilization of the VHF COM band was presented.  Details of this
analysis are presented in the Appendix A to this agenda item.

5.1.7 A number of technical improvements in frequency planning techniques were identified.  These
include:

a) a reduction of the co-channel protection to 14 dB in the EUR Region;

b) a reduction of the adjacent channel protection to 10 NM outside the designated
operational coverage (DOC) of the desired frequency to 0 (zero) NM;

c) no adjacent channel protection for frequencies utilized for broadcast messages
(automatic terminal information service (ATIS), meteorological information for aircraft
in flight (VOLMET));

d) a total replanning of the VHF COM frequency band, taking into account the new
planning criteria;

e) utilization of the band 136 to 137 MHz;

f) full utilization of 25 kHz assignments;

g) transfer of aeronautical broadcast assignments to unused VOR channels; and

h) reduction of the guard bands for 121.5 MHz (emergency frequency) and 123.1 MHz
(search and rescue frequency).

A more detailed description of these measures is contained in Appendix B to this agenda item.

5.1.8 In its review, the meeting considered that the utilization of the band 112 to 118 MHz (or
parts thereof) for air-ground communications, when parts of this band are no longer required for the radio
navigation service using VORs, could be a method to provide more communication channels.  Such utilization
for air-ground communications could vary from using VOR channels for aeronautical broadcast purposes
(ATIS, VOLMET) to an extension of the current COM band (118 to 137 MHz) downwards to 112 MHz.
For data link applications, the use of such a band for broadcast digital information (e.g. encoded ATIS or
VOLMET) or for local DGNSS radio navigation services might be envisaged.  A modification of the ITU
Radio Regulations may be required as it is implied that the tuning range of airborne COM equipment should
cover this frequency band in the future.  Therefore, taking these factors into account, it is recommended that:
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Recommendation 5/1Recommendation 5/1  UtilizationUtilization of the band 112 to 118 MHz of the of the band 112 to 118 MHz of the
aeronautical mobile (R) serviceaeronautical mobile (R) service

That ICAO take such action as necessary to:

a) assist in establishing international recognition of the use of the 112 to
117.975 MHz aeronautical radio navigation band for VHF AM(R)S
services, noting that such use shall not interfere with ILS/VOR operations;

b) pursue the establishment of suitable standards and guidance material for
voice broadcast services in the 112 to 117.975 MHz band;

c) limit airborne COM systems operating in the upper VOR band to a receive
only function.  Airborne transmit capability shall only be agreed to become
operational, if and when radio navigation services are removed from an
identified part of the upper VOR band.  Implementation of this capability
shall only occur in this identified part of the band on the basis of a regional
agreement; and

d) develop in parallel with a) above, material for input to ITU that seeks to
secure the retention of the whole band 108 to 112 MHz for exclusive
aeronautical purposes in the future.

5.1.9 The meeting agreed that the co-channel protection criteria contained in Annex 10, Volume I,
which are based upon “line-of-sight” protection and corresponds to a desired/undesired (D/U) ratio of about
20 dB, should be modified to cater for optimized spectrum utilization in areas experiencing frequency
congestion (general information on this subject is contained in Appendix C).  Therefore, the following
recommendation was agreed by the meeting:

RSPP Recommendation 5/2Recommendation 5/2  Amendment to Annex 10, Volume I Amendment to Annex 10, Volume I 
IntroductionIntroduction of a co-channel protection ratio of of a co-channel protection ratio of
14 dB (5:1 distance ratio)14 dB (5:1 distance ratio)

That Annex 10 be amended as shown in Appendix K of Agenda Item 5 to reduce
co-channel protection ratio to 14 dB (5:1 distance ratio).

5.1.10 A number of operational and administrative measures to improve the utilization of the 118 to
137 MHz band were identified which included:

a) reconfiguration of airspace;

b) re-validation of current channel assignments; and

c) use of air-ground data link.

Further details are contained in Appendix D of Agenda Item 5.
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5.1.11 The meeting was advised that the future trend in channel assignments in Europe indicate a
requirement for an increase in channel assignments of 25 per cent in 1996 compared with 1991.  This
increase will be approximately 50 per cent in 1999.  In the United States, an annual increase of 4 per cent is
expected.  Further details, on the expected growth of channel requirements are contained in Appendix E to
this agenda item.

5.1.12 While recognizing that a future system would be needed to improve a spectrum use efficiency
and provide for functional improvements to improve the current system performance, WG-B developed
various technological options for such a new VHF communications system.  These include various analogue as
well as digital technologies and are contained in Appendix F (produced in English only) to this agenda item.

5.1.13 Based upon the application of the various technological options, seven candidate systems
were reviewed by WG-B.  These candidate systems were:

a) 12.5 kHz DSB AM voice/25 kHz CSMA data;

b) 8.33 kHz DSB AM voice/25 kHz CSMA data;

c) 5 kHz AME voice/25 kHz CSMA data;

d) 5 kHz digital voice/25 kHz CSMA data;

e) 5 kHz digital voice/5 kHz CSMA data;

f) 25 kHz TDMA (voice and data on the same channel using different time slots); and

g) 25 kHz DRMA (time slots are allocated dynamically through reservations).

A more detailed description of these candidate systems is contained in Appendix G (produced in English only)
to this agenda item.

5.1.14 After comparative evaluation of the candidate systems, it was concluded that only two systems
could be recommended for further study, i.e.:

a) 25 kHz TDMA (voice and data on the same channel using different time slots.  A single
RF channel could support any combination of time slots allocated to either voice or date
(up to four); and

b) 8.33 kHz double sideband amplitude modulation (DSB AM) voice and VHF digital link
(carrier sense multiple access (CSMA); 25 kHz).  In this system, the voice sub-system
and the data sub-system are independent.  Standards for the VDL are currently being
developed by the panel (see report on Agenda Items 7 and 8).  Draft Standards for the
8.33 with voice sub-system have been developed by the panel (see Appendix J
(produced in English only)).  Explanatory material on these draft Standards is
contained in Appendix I (produced in English only).  These will be used as a basis for
further work by the panel.
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A description of the TDMA system is given in Appendix H to this agenda item.  Draft SARPs for the
8.33 kHz system are contained in Appendix J (Appendices H and J are provided in the English language only).

5.1.15 These systems were considered to be aimed at satisfying different objectives.  The 25 kHz
TDMA system was designed to be capable of satisfying the identified set of functional requirements and
desirable features for a future VHF air-ground communications system.  The 8.33 kHz DSB AM voice system
was selected for its potential to alleviate the severe frequency congestion experienced in the core region of
Europe in a timely manner, while satisfying the same essential safety requirements as the present 25 kHz
DSB AM system.  The VDL/CSMA architecture was considered in order to introduce, as soon as possible,
new data link aeronautical services, in line with appropriate recommendations from the Tenth Air Navigation
Conference (1991) and the FANS(II)/4 Meeting.  For panel analysis and conclusions regarding these
systems, see Agenda Item 6, paragraphs 6.15 and 6.16.

5.1.16 It was considered that any new system would be incompatible with the current Annex 10
SARPs.  WG-B agreed that the basis for introduction of any new system should be that there be no impact on
any other region (or sub-regions) not implementing the new system.  Only aircraft flying into airspace where
the new system is implemented would have to be equipped with the new system.

5.1.17 A similar transition plan was assumed for all the seven future VHF air-ground
communications system improvement alternatives.  It was assumed that users would continue to have a
25 kHz DSB AM capability, in addition to the new system capability.  The integration of 25 kHz DSB AM
into the avionics unit with the new system capability could be a space and cost-effective means of providing
both capabilities.  The frequency selection process could provide for the selection to be used (i.e. the tuning
of the channel could determine whether the system was operating on 25 kHz DSB AM or the new Standard).
Depending upon the system improvement alternative, it could be implemented one RF channel at a time
interspersed with the present RF channels, or some degree of band segmentation could be implemented.

5.1.18 The following system implementation/transition characteristics were recommended:

a) no changes would be required to aircraft or ground systems operating solely in regions
not implementing the new Standard including those regions adjacent to the regions
implementing the new Standard;

b) the only impact on regions remaining on 25 kHz or 50 kHz spacing is that aircraft
flying into airspace where new SARPs are applied would be required to be equipped to
operate on the new Standard;

c) since the new and existing system SARPs would operate on separate RF channels, or in
different segments of the VHF band, there would be no incompatibility problems
between them;

d) area coverage could be provided, where demanded by an operational requirement, by
employing the current off-set carrier technique on RF channels operating on 25 kHz
bandwidths, or by utilizing an area coverage capability provided through the new
system;
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e) when the new system capability is implemented, only the users operating in the airspace
utilizing the new Standards and the ground station equipment servicing the sectors with
the new Standards would need to be equipped to operate on the new Standards; and

f) in many airspace situations, the transition from the present to the future system
capability could be similar, and would be comparable with implementation actions taken
in previous RF channel splits; however, in an area where severe frequency assignment
congestion may exist, special attention would need to be taken to design and establish
a transition plan customized for the area.

5.1.19 The actual transition to a new Standard should be planned into phases, and be implemented
in small enough geographic areas (e.g. on a sector by sector basis) to allow a high degree of control.
Typically, the following three transitional phases could be applied:

a) to the extent necessary, a re-organization of RF channels would need to be undertaken
to provide a suitable sub-band within which to operate the new Standard (new
Standards operating on 25 kHz RF channels may not require such a transitional step);

b) a suitable time period would need to be allowed for the system user and provider to
equip to operate with the new Standard, in those areas where the Standard is to be
introduced; and

c) the new Standard would be introduced into specific areas (e.g. on a sector basis).  This
phase would be a continuing process until the full implementation was effected.

5.1.20 Aspects relating to a comparative evaluation of the candidate systems as well as transition and
implementation issues were addressed under Agenda Item 6.
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* These appendices are produced in English only.

APPENDICES TO THE REPORT ON AGENDA ITEM 5APPENDICES TO THE REPORT ON AGENDA ITEM 5

A Utilization of the 118 to 137 MHz band in some high traffic density areas of the world

B Technical measures to optimize the utilization of the 118 to 137 MHz band

C Establishment of a co-channel protection criteria based on a 5 to 1 distance ratio

D Operational and administrative measures to optimize the utilization of the 118 to 137 MHz band

E Future trends in channel assignments in Europe and North America

F* Possible technologies to be applied in a future VHF air-ground communication system

G* Candidate systems for a future VHF air-ground communication system

H* Time division multiple access (TDMA) system descriptive

I* Explanatory material on draft amendment 8.33 kHz channel spacing

J* Draft amendment to ICAO Annex 10 for Standards for VHF COM equipment operations in the band
117.975 to 137 MHz with a channel spacing of 8.33 kHz

K Draft amendment to ICAO Annex 10 for co-channel protection criteria applicable in the
118 to 137 MHz band based on a 5 to 1 distance ratio

       


