
L:\WP\AMCP\AMCP3\ITEM5-B.MT3

AMCP/3-WP/53

Appendix B to the Report on Agenda Item 5 5B-1

APPENDIX BAPPENDIX B

TECHNICAL MEASURES TO OPTIMIZE THE UTILIZATION OFTECHNICAL MEASURES TO OPTIMIZE THE UTILIZATION OF
THE 118 TO 137 MHZ BANDTHE 118 TO 137 MHZ BAND

1. PPOSSIBLE TECHNICAL IMPROVEMENTS IDENTIFIEDOSSIBLE TECHNICAL IMPROVEMENTS IDENTIFIED

1.1 Reduction of co-channel protection criteriaReduction of co-channel protection criteria

1.1.1 A recommendation to the European Frequency Co-ordinating Body (EUR FCB) is planned
which would allow the use of the less stringent 5:1 distance ratio criterium for the high altitude en-route
services which still employ the Annex 10 line-of-sight criterium.  Assignments planned for these high altitude
services based on the 5:1 distance ratio could not be engineered until the European data base is modified to
include specific details of transmitter sites throughout the region.

1.1.2 It should be noted that the basic planning criteria, defined in Annex 10, have been modified
in the European Region as a consequence of regional decisions.  Thus full protection, given by the radio
horizon, is no longer provided in all cases.

1.1.3 Taking into account differences in characteristics of ground and airborne stations, and based
on studies of the consequences of applying the 14 dB D/U criteria (see the attachment to Appendix H), it has
been recommended by the EUR FCB to apply the principle of a 5 to 1 distance ratio for some services as
used in the United States and Canada (giving a minimum theoretical protection of 14 dB).

1.2 Reduction of adjacent channel protection criteriaReduction of adjacent channel protection criteria

1.2.1 Recent agreements in the European Region accept that no significant degradation of a service
will take place if a ground transmitter operating on an adjacent channel is required to be at least 10 NM
outside the DOC of the service being considered.

1.2.2 For broadcast type of services (ATIS and VOLMET), considering their periodic repetition of
messages, the low risk of short duration interference has been assumed to be acceptable within Europe and no
adjacent protection is given.

1.2.3 The principal factor determining the occurrence of adjacent channel interference is considered
to be the distance between a receiver operating on a certain channel and the transmitter operating on an
adjacent channel.  An indepth study of all the statistical parameters involved in this distance might reveal that
a further reduction, or eventually a complete removal, of adjacent channel criteria could be feasible.  The
potential benefit of these changes have yet to be fully assessed.  However, further studies on this subject are
not recommended since the improvements in planning efficiency are marginal.
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1.3 Replanning of the VHF band in EuropeReplanning of the VHF band in Europe

1.3.1 Several simulations for the European Region indicate that, a complete replanning of the band
(involving approximately 7 500 assignments) will not in itself create a more efficient plan unless new planning
criteria are introduced.  The reason for this is the large number of existing assignments with theoretical
conflicts, which are the result of special agreements and practical experience in particular cases.

1.3.2 A replanning of the core area only, combined with the 5:1 distance ratio criteria, would
involve some 2 300 existing assignments and create  possibilities for about 100 new assignments in the core
area.

1.3.3 Any large-scale replanning would have to be made in a very short time (say overnight).
Replanning and preparation for implementation would take two to three years and all affected States would
have to agree to implement and to do this at the same time.  Furthermore, as the exact details of all future
requirements are unknown, some of the opportunities created by a large-scale replanning will not be usable
because they may not exactly correspond to the future requirements.

1.3.4 Studies indicate that, using the new criteria, a small scale replanning, where only those
assignments blocking a proposed new assignment are changed, will have less consequences and still give the
same net gain as a larger scale replanning.  It has been demonstrated that applying this method, the
possibilities for approximately 100 simulated new assignments in the core area is the absolute maximum to be
obtained in any replanning. 

1.3.5 This method has been used in Europe in a recent VHF assignment plan by the EUR FCB for
real VHF requirements in Europe for 1993/1994 and the following results have been identified:

a) the dedicated software used could not find any solution for fourteen of the twenty-seven
upper en-route requirements in the core area of Europe;

b) for those thirteen requirements where possible solutions were identified, the
implementation of the solutions will require that two to five other States be asked to
move some current assignments to other frequencies;

c) for some States it may not be possible to implement the proposed solution under b)
because of technical reasons;

and in addition :

d) some Eastern European States (some in the core area) have several hundred
unregistered assignments and these still have to be formally co-ordinated within the
FCB.

1.4 Utilization of 136 to 137 MHzUtilization of 136 to 137 MHz

1.4.1 The frequency band 136 to 137 MHz was reallocated to the aeronautical mobile service
(AM(R)S) at the 1979 International Telecommunication Union (ITU) World Administrative Radio
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Conference, and became available for use on 1 January 1990.  This is a valuable resource providing forty
25 kHz communication channels for satisfying VHF air-ground requirements.

1.4.2 In the European Region the band 136 to 137 MHz was subject to a planning meeting in
1988, where more requirements were presented than could be accommodated in the band. More than 200
ATS assignments were made in the band 136.000 to 136.775 MHz.  Above 136.775 MHz, the lower four
frequencies were allotted to operational control and the upper four frequencies were reserved internationally
for data communications.

1.4.3 Some European States have announced (by Aeronautical Information Circular) that they will
be using this band for international operations starting 1 January 1993.  The EUR FCB has recommended
that a regional agreement be incorporated into the EUR Air Navigation Plan to the effect that the band can
generally be used for international operations from 1 January 1994 in those States having a need for these
frequencies.  No further assignments in this band are possible in the “core” area.

1.4.4 The United States has allotted this new 1 MHz of spectrum to various air-ground
communication uses.  The United States has taken action to free up some frequencies in the 118 to 136 MHz
band for general ATS use by moving certain functions, such as two assignments for flight inspection to the
136 to 137 MHz band segment. 

1.5 Full 25 kHz utilizationFull 25 kHz utilization

1.5.1 Europe, United States and Canada are satisfying present requirements using 25 kHz channel
spacings.  The United States and some European States do not mandate the carrying of radios with 25 kHz
channel spacing; however, users not equipped with at least 720 channel radios may not have access to the full
range of services, or the user may be delayed or re-routed.  They also may receive or generate an increased
level of adjacent channel interference.

1.5.2 The United States has implemented 25 kHz channel spacing on an evolutionary basis,
beginning in 1977 with high altitude en-route sectors.  The evolution to full 25 kHz channel spacing is
continuing in the United States with the user community continuing to equip with 720/760 channel radios.

1.5.3 Full use is made in the “core” area of Europe, as well as Canada, of all available 25 kHz
channels (see Appendix A to the report on Agenda Item 5, Tables 3 and 4).

1.6 Minimize ground transmitter powerMinimize ground transmitter power

1.6.1 In order to reduce the potential for interference to adjacent and co-channel assignments, the
lowest acceptable transmitter power should be used at ground stations.  For example, in the case of
continuous broadcast functions, using as low a power level as possible will ensure that co-channel users
attempting to listen to another broadcast function, or to an ATC message, will have the lowest possible
probability of receiving the unwanted signal.  In general, it is good frequency engineering practice to use the
lowest possible transmitter power.

1.7 Reduction of co-site frequency constraintsReduction of co-site frequency constraints



AMCP/3-WP/53

5B-4 Appendix B to the Report on Agenda Item 5

1.7.1 Reducing co-site frequency constraints to the minimum provides the flexibility to accept the
greatest possible range of frequency assignments.  As the frequency congestion increases, the capability to
accept any available frequency at a transmitter and receiver site could well be the determining factor of
whether a new requirement can be satisfied.

1.7.2 It is recommended that, in highly frequency congested areas of the world, the co-site
frequency constraints be reduced to as low a value as possible, with an objective of being able to accept any
assignment.

1.8 Migration of broadcast assignments to alternate resourcesMigration of broadcast assignments to alternate resources

1.8.1 The use of VHF communication frequency assignments for such continuous broadcast
functions as ATIS reduces the number of VHF frequency assignments that could otherwise be used to meet
ATS air-ground communication requirements.  The use of alternative transmission outlets, to the maximum
extent possible, to satisfy the requirements for broadcast functions could release frequency assignments to
satisfy general ATS requirements.

1.9 Use of existing NAVAID transmitting facilitiesUse of existing NAVAID transmitting facilities

1.9.1 VHF omnidirectional range (VOR) and non-directional beacons (NDB) are candidate
alternative outlets for these broadcast services. However in order to implement these, certain considerations
have to be addressed on a case by case basis :

a) the acceptability to pilots of the audio output quality from VOR receivers due to the
limited modulation depth available has led to some ATS service providers in the past to
services initially using VOR to be transferred back to the VHF communications band.
Other ATS providers are requiring the maintenance and even expansion of such
services to the VHF communications band;

b) there may be no suitable VOR available for the ATIS required at a certain airport;

c) the acceptability to select an alternative VOR during approach in order to get the ATIS
message, due to pilot workload increase and possible VOR (or instrument landing
system (ILS)) frequency reselection of error in a critical situation; and

d) the impact on the frequency paired distance measuring equipment (DME) due to the
selection of the VOR frequency on board, which could result in an overloading of the
paired DME channel.

1.9.2 The United States previously conducted tests that concluded that certain VORs and NDBs
were capable of providing broadcast functions with a satisfactory voice quality without impacting the basic
function of the navigational aids.  In the continental United States there are approximately 1 000 VHF
frequency assignments which are dedicated to ATIS, and weather broadcast functions.  The United States has
been using navigational aids for broadcast functions and is continuing to pursue the satisfaction of these and
future broadcast requirements using NAVAIDS to the extent possible.
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1.9.3 The use of broadcast ATIS on NDB is not feasible in the European Region because it would
destroy the Geneva 1985 frequency plan for these navigation aids in Region 1 of the ITU which is based on
a narrow bandwidth channelling of 1 kHz and the selectivity of the airborne receiver, these criteria precluded
this broadcast possibility.

1.9.4 The core States of Europe have on average used 17 per cent of their VOR facilities for ATIS
broadcast functions, while for the whole region possibly 10 per cent or less usage may apply.  Therefore, the
core area of Europe is already using extensively the present installed VOR network, considering that siting
requirements plus other technical issues may make this impractical for many cases.

1.10 Use of dedicated non-navigation transmitters in the VOR bandUse of dedicated non-navigation transmitters in the VOR band

1.10.1 The broadcast function could be transmitted by the use of narrower bandwidth emission than
required by VOR and subject to the following:

a) the radio regulatory aspects relating to the use of a frequency band allocated to
aeronautical radio navigation for aeronautical mobile communications;

b) the available spectrum in the VOR band, is also congested in some regions of the world
(Europe), mainly due to the frequency pairing with DME; and

c) the acceptability to select an alternative VOR during approach in order to get only the
necessary broadcast information, due to pilot workload increase and possible VOR (or
ILS) frequency reselection may introduce errors in a critical situation.

1.10.2 Simulations have shown that if the VOR planning criteria are used for such applications, a
limited number of broadcast services could be transferred to the VOR band.  In the actual implementation,
new criteria taking into account the narrow bandwidth of the emission would be used for this specific service
which could be less stringent than the existing (specially on the adjacent channel) and therefore resulting in
more possible transfers of broadcast services to the VOR band.  Activity is under way in some States toward
making assignments to non-navigation transmitters in the VOR band.

1.10.3 In the core area of Europe, within the VOR band, [15] of the 50 kHz channels have no
assignments and [20] have only one.  Collectively these [35] channels may accommodate a significant number
of broadcast assignments, thus providing additional capacity in the VHF AM(R)S band.  Simulations have also
shown that the application of such an improvement must be made as soon as possible.

1.11 Reduction of guard band around 121.5 MHz and 123.1 MHzReduction of guard band around 121.5 MHz and 123.1 MHz

1.11.1 Following initial suggestions from the EUR FCB, the Communications/Meteorology/
Operations (COM/MET/OPS) Divisional Meeting (1990) recommended that an appropriate ICAO body
study the possibilities for using some of the guard band channels around 121.5 MHz for aeronautical
broadcast service use.

1.11.2 ICAO has since then, in co-operation with the Frequency Management Study Group (FMSG)
developed a draft test plan aimed at demonstrating whether up to four of the six guard band channels around
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121.5 MHz can be used for ground-to-air broadcast transmissions without causing interference to the space
system for search of vessels in distress/search and rescue satellite-aided tracking (COSPAS/SARSAT)
operations.  Initial tests were conducted, however final results of the studies were not available at the time of
AMCP/3.

1.11.3 The two guard band channels around the auxiliary search and rescue frequency of
123.1 MHz are, in principle, also candidates for a study to determine whether, considering the characteristics
of present equipment, they could be released for general or specific ATS usage.  It is therefore recommended
that such a study be undertaken on a short-time basis by an appropriate ICAO body.  In Europe these two
frequencies are already utilized for general ATS assignments.

1.11.4 In Europe the number of broadcasting services that could be transferred to these channels
would be limited to about twelve to eighteen VOLMET and twenty-four to forty ATIS (compared with a total
of ninety-seven VOLMET and 241 ATIS).  The expected gain in possibilities to introduce new ACC services
is eight to fourteen.  It must be stressed that these results are based on a stable number of ATIS and
VOLMET assignments for the future and subject to the release of these guard band channels for broadcast
services.  There are new requirements which have to be taken into account, and therefore the net gain will be
lower.

1.12 Dedicated frequencies for aeronautical broadcast servicesDedicated frequencies for aeronautical broadcast services

1.12.1 Although there may be others, the ATIS and weather information service are considered here.
In Europe the VHF weather information service is VOLMET and in the United States there are two, AWOS
and ASOS.

1.12.2 The DOC of these services is likely to vary from region to region.  In Europe the air
navigation plan states the following DOCs:

a) VOLMET  FL 450 out to line-of-sight; and

b) ATIS (arrival)  60 NM/FL 200.

In the United States the respective DOCs are:

a) AWOS/ASOS  up to 40 NM/FL 150; and

b) ATIS  up to 60 NM/FL 250.

1.12.3 Concentration of aviation broadcast services on a (limited) amount of VHF channels,
preferably grouped in a sub-band, is a more efficient method of frequency planning compared with the
situation where ATC and broadcast assignments are made on the same frequency.



AMCP/3-WP/53

Appendix B to the Report on Agenda Item 5 5B-7

1.12.4 As these signals are broadcast from the ground, only the ground transmitter can cause
co-channel interference.  Thus the minimum separation distance between two such services is smaller than
between a broadcast service and an air/ground service having the same DOC.

ExamplesExamples

a) For two ATIS assignments using the 5 to 1 distance ratio, (Range 60 NM, FL 200)
the distance between the edge of the wanted DOC and the unwanted transmitter is
300 NM but this is limited by the radio horizon distance of 174 NM.  Thus the
distance between the transmitters is 60 + 174 = 234 NM.

b) For an ATIS assignment and an air/ground assignment of the same DOC the following
calculation is applicable.  The 5 to 1 distance ratio again gives 300 NM but this is now
not limited by the radio horizon.  Thus the distance between transmitters is 60 + 300
+ 60 = 420 NM i.e. almost double the value found in a).

1.12.5 These smaller separations for broadcast only means that they can be packed more densely
than where assignments on one dedicated frequency channel broadcast and air/ground assignments are mixed
on the same frequency channel.  The use of the guard band channels around 121.5 MHz (see paragraph 4.4)
would provide an opportunity to implement such a policy.

1.12.6 The relocation of all broadcasting services (ATIS and VOLMET) in Europe requires a
dedicated band of thirty-eight channels.  In order to clear such a portion of the band, about 400 existing
sub-assignments will have to be moved to some other part(s) of the band.  The capacity impact of replanning
these assignments is negative for the reason given in 4.3.1 above.  This principle could only be applied to a
limited number of cases, using the potential free channels around 121.5 and 123.1 MHz (four to six
channels).

1.12.7 It is recommended that in each region where saturation of the VHF communications band is
a problem, or will be in the near future, the aviation broadcast services should be concentrated onto a small
number of dedicated frequencies.

       


