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APPENDIX CAPPENDIX C

ESTABLISHMENT OF A CO-CHANNEL PROTECTION CRITERIA BASED ON A 5 TO 1ESTABLISHMENT OF A CO-CHANNEL PROTECTION CRITERIA BASED ON A 5 TO 1
DISTANCE RATIODISTANCE RATIO

1. IINTRODUCTIONNTRODUCTION

1.1 Working Group B has been studying measures to help to satisfy future aeronautical mobile
(R) service (AM(R)S) requirements in areas of the world where very high frequency (VHF) AM(R)S
frequency congestion is or may be severe.  One such measure is to use the most spectrum efficient co-channel
(same radio frequency channel) frequency assignment criteria possible, consistent with satisfying operational
requirements.  In this regard, the potential of using a 5 to 1 distance ratio (a distance ratio providing 14 dB
of distance separation) has been analyzed between the desired and undesired signals, versus the present ICAO
standard of 20 dB or line-of-sight separation.  Tests conducted by several States and over twenty years of
operational use in North America have shown that a 5 to 1 distance ratio provides satisfactory operation.  It
has been recognized that while the 5 to 1 distance ratio provides 14 dB of separation, this is a minimum
protection:  system parameters typically provide additional protection, and there is a high probability that
aircraft will be located in positions that provide higher degrees of protection.

2. CCONSIDERATIONS ON COONSIDERATIONS ON CO--CHANNEL PROTECTION CRITERIACHANNEL PROTECTION CRITERIA

2.1 Measures need to be taken to help to satisfy future AM(R)S requirements in areas of the
world where VHF AM(R)S frequency congestion is or may be severe.  One such measure is to use the most
spectrum efficient co-channel (same radio frequency channel) frequency assignment criteria possible,
consistent with satisfying operational requirements.

2.2 The present ICAO recommended co-channel line-of-sight (LOS) protection (radio horizon)
requirement is identified in ICAO Annex 10, Volume I, Part II, Chapter 4, and in Annex 10, Volume I,
Attachment A to Part II.    

2.3 The ICAO LOS protection translates into a general application of a 20 dB protection of the
desired signal over an undesired signal on the same frequency.  This protection is gained by ensuring that the
source of the desired signal will be much closer to the receiver than the undesired signal.  These distances are
termed desired distance (dD) and undesired distance (dU).  (An aircraft is usually the system element
requiring a large undesired distance (dU) to gain the desired degree of protection.)  A 20 dB signal
protection ratio translates into a dU of 10 times greater than the dD when the effective radiated power (ERP)
of both the desired and undesired sources are the same.  This dU is usually beyond the radio LOS for the
designated operational coverage (DOC).

2.4 Due to the desire to continue use of the current system as long as possible without requiring
users to buy new radios, the United States and Canada, over twenty years ago, implemented  a reduced co-
channel frequency protection criteria of 14 dB (assuming ground station and airborne with equal transmission
parameters), which translates into a 5 to 1 distance ratio between the dU and dD.  This dU will, in many
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cases, be less than the RLOS.  The net result is a more efficient use of spectrum, since co-channel frequency
assignments can be placed closer together.  The United States and Canada have been successfully using the 5
to 1 distance separation criteria for over twenty years.

2.5 In 1989, the United States Federal Aviation Administration (FAA) conducted extensive tests
at the FAA Technical Center to compare the performance of a number of receivers when subjected to desired
to undesired (D/U) co-channel signal ratios of 14 dB and 20 dB.  The 20 dB value was used to simulate the
ICAO LOS protection guidance.  The tests showed that “clear, audible, intelligible desired speech” can be
produced with either dD to dU ratio.  

2.6 Additional test results were received from the United Kingdom Civil Aviation Administration
(CAA) in 1992 which showed that the performance provided using a 5 to 1 distance ratio should be similar
to that of the ICAO criteria.  

2.7 It has been recognized that while the 5 to 1 distance ratio provides 14 dB of protection, this
is a minimum protection.  System parameters typically provide additional protection, and there is a high
probability that aircraft will be located in positions that provide higher degrees of protection; that is, the
minimum 5 to 1 distance ratio would not be experienced very much during actual operations, since the subject
aircraft would each have to be at the edge of their service volumes.  (See also Appendix K).

       


