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MEMORANDUM CIRCULARNO.: 15.15

ALL CONCERNED

AMENDMENT TO PHILIPPINE CIVL AVIATION
REGT]LATIONS - AIR NAVIGATION SERVICES (CAR-ANS)
PART 8INCORPORATING ADDITIONAL ANNEX 10 VOLUME 3
Part II SARPs

TO

REFER.ENCE:

l. Philippine Civil Aviation Regulations- Air Navigation Services Part 8
2. ICAO Annex l0 Volume III Part II
3. Regulations Amendment Procedures
4. Board Resolution No.2012454 dated 28 Septenrber 2012

Pursuant to the powers vested in me under the Republic Act 9497, otherwise known as the
Civil Aviation Authority Act of 2008 and in accordance with the Board Resolution No.: 2012-
054 dated 28 September 2012, I hereby approve the incorporation of additional ICAO Annex
l0 Volume III Part II Standards and Recommended Practices to the Philippine Civil Aviation
Regulations - Air Navigation Services.

ICAO Annex l0 standards and recommended practices (SARPS) are contained in the MOS.
Standards are applicable to all communication, navigation and surveillance facilities used in
support of intemational air navigation.

This CAR-ANS is referenced in CAR-ANS Part 10, Civil Aviation Regulations goveming CNS
services. Users ofthis document should refer to the applicable provision ofCAR-ANS, together
with this manual, to ascertain the requirements of, and the obligations imposed by, the civil
aviation legislation in regard to air navigation service.

The responsibility of matters within this Manual of Standards is with the Aerodrome and Air
Navigation Services Safety Oversight Office, CAAP.

(NOTE: The current version of CAR-ANS 8 does not contain a section on DEFINTIIONS.I
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8.2.1.1.3 The radio llequencies used shall be selected from the radio frequencies in the band
117.975 - 137 MHz. The separation between assignable frequencies (channel spacing) and
frequency tolerances applicable to elements ofthe system shall be as specified in Volume V.

8.2.2 SYSTEM CHARACTERISTICS OF THE GROUND INSTALLATION
8.2.2.1 Transmitting function

8.2.2.1.1 Frequency stability. The radio frequency of operation shall not vary more than plus
or minus 0.005 per cent from the assigned frequency. Where 25 kIIz channel spacing is
introduced in accordance with Volume V, the radio liequency of operation shall not vary more
than plus or minus 0.002 per cent from the assigted frequency. Where 8.33 kHz channel
spacing is introduced in accordance with Volume V, the radio frequency of operation shall not
vary more than plus or minus 0.0001 per cent from the assigned fiequency.

Nole The above tolerances will not be suitablefor offset carrier systems.

8.2.2.1.1.1 Offset carrier systems in 25 kllz, 50 kHz and 100 kHz channel spaced
environments. The stability of individual carriers ofan offset carrier system shall be such as to
prevent firslorder heterodyne frequencies ofless than 4 kHz and, additionally, the maximum
frequency excursion ofthe outer carrier frequencies from the assigned carrier frequency shall
not exceed 8 kHz. Offset carrier systems shall not be used on 8.33 kllz spaced channels.

Note Examples of the required stability of the individual catiers of ofset caffier systems
may be found at the attachment to Part II.

8.2.2.t.2 POWER

Recommendation - On a high percentage ofoccasions, the effective radiated power should be
such as to provide a field strength of at least 75 microvolts per metre (minus 109 dBWm2)
within the defined operational coverage ofthe facility, on the basis of free-space propagation.

8.2.2.1.4 Recommendation - Means should be provided to maintain the average modulation
factor at the highest practicable value without overmodulation.

8.2.2.2 Receiving function
8.2.2.2.1 Frequency stability.'Nherc 8.33 kHz channel spacing is introduced in accordance
with Volume V, the radio frequency of operation shall not vary more than plus or minus 0.0001
per cent from the assigned frequency.

8.2.2.2.3 Elfective acceptance bandw idth. When tuned to a channel having a width of25 kHz,
50 kHz or 100 kFIz, the receiving system shall provide an adequate and intelligible audio output
when the signal specified at 2.2.2.2 has a carrier frequency within plus or minus 0.005 per cent
ofthe assigned frequency. When tuned to a channel having a width of 8.33 kHz, the receiving
system shall provide an adequate and intelligible audio output when the signal specified at
2.2.2.2 has a carrier frequency within plus or minus 0.0005 percent of the assigned freqdency.
Further information on the effective acceptance bandwidth is contained in the Attachrflent A to
Pan ll.
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E.2.1 AIR-GROUND VIIF COMMUNICATION SYSTEM CIIARACTERISTICS



8.2.2.2.4 Adjacent channel rejection. The receiving system shall ensure an effective rejection
of60 dB or more at the next assigrable channel.

Note - The next assigrnble frequency will normally be plus or minus 50 kHz. Where lhis
channel spacing will not sufrce, the next assipyable frequency will be plus or minus 25 kHz,
or plus or minus 8.33 kHz, implemented in accordance with the provisions of Volume V. lt is
recognized that in certain areas of the world receivers designedfor 25 kHz, 50 kHz or 100 kHz
channel spacing may continue to be used.

8.2.3.2 Receiving function

4.2.3.2.1 F-requency stability. Where 8.33 kHz channel spacing is introduced in accordance
with Volume V, the radio frequency of operation shall not vary more than plus or minus 0.0005
per cent from the assigned frequency.

&2.3.2.2 SENSITIVITY

8.2.3.2.2.1 Recommendation - After due allowance has been made for aircraft feeder
mismatch, attenuation loss and antenna polar diagram variation, the sensitivity ofthe receiving
function shall be such as to provide on a high percentage of occasions an audio output sigtral
with a wanted,/unwanted ratio of 15 dB, with a 50 per cent amplitude modulated (A3E) radio
signal having a field strength of 75 microvolts per metre (minus 109 dBW/m2).

8.2.3.2.3 Effective acceptance barulwidth for 100 kHz, 50 kHz and 25 kHz channel spocing
receiving installariorrs'. When tuned to a channel designated in Volume V as having a width of
25 kJlz,50 kHz or 100 ktlz, t}le receiving function shall ensure an effective acceptance
bandwidth as follows:

a) in areas where offset carrier systems are employed, the receiving function shall provide an
adequate audio output when the signal specified at 2.3.2.2hasacuier frequency within 8 kFIz
of the assigned frequency;

b) in areas where oflset carrier systems are not employed, the receiving function shall provide
an adequate audio output when the signal specified at2.3.2.2 has a carrier frequency ofplus or
minus 0.005 per cent ofthe assigned frequency.

8.2.3.2.4 Effeclive acceptance barulwidth for 8.3j kHz channel spacing receiving
installations. When tuned to a channel designated in Volume V, as having a width of 8.33 kHz,
the receiving function shall provide an adequate audio output when the signal specified in
2.3.2.2 above has a carrier frequency within plus or minus 0.0005 per cent of the assigned
frequency. Further information on the eflective acceptance bandwidth is contained in
Attachment A to Part II.

Note 1 The effective occeptance bandwidth includes Doppler shift.

8.2.3.2.5 Adjacent channel rejection. The receiving function s}all enpqre an effective adjacent
channel rejection as follows

a) 8.33 kH: channels.60 dB or more at plus or minus 8.33 kllz with respect to the assigned
frequency, and 40 dB or more at plus or minus 6.5 kHz; , ':':; 
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8.2.3.1.5 Recommendation - Means should be provided to maintain the average modulation
factor at the highest practicable value without overmodulation.
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8.2.3.2.6 Recommendation - Whenever practicable, the receiving system should ensure an
eflective adjacent channel rejection characteristic of 60 dB or more at plus or minus 25 kllz,
50 kl{z and 100 kIIz from the assigned frequency for receiving systems intended to operate in
channel spacing environments of 25 kHz, 50 kHz and 100 kllz respectively.

8.2.3.2.8.1 For equipment intended to be used in independent operations ofservices applying
DSB-AM and VDL technology on board the same aircraft, the receiving function shall provide
an adequate and intelligible audio output with a desired sigral field strength of not more than
150 microvolts per metre (minus 102 dBWm2) and with an undesired VDL signal field strength
ofat least 50 dB above the desired field s&ength on any assignable channel 100 kHz or more
away from the assigred channel ofthe desired signal.

Note This level ofVDL interference immunity perJbrmance provides a receiver performance
corlristent with the in/luence of the VDL RF spectum mask as specified in Volume III, Part l,
6.3.4 with an effective transmitter:receiver isolation of 68 dB. Better transmitter and receiver
performance could resuh in less isolation required.

8.2.3.2.8.2 After 'l January 2002, the receiving function of all new installations intended to
be used in independent operations of services applying DSB-AM and VDL technology on
board the same aircraft shall meet the provisions of2.3.2.8.1.

8.2.3.2.8.3 After 1 January 2005, the receiving function of all installations intended to be
used in independent operations of services applying DSB-AM and \aDL technology on board
the same aircraft shall meet the provisions of 2.3.2.8. 1, subject to the conditions of 2.3.2.8.4.

8.2.3.2.8.4 Requirements for mandatory compliance of the provisions of 2.3.2.8.3 shall be
made on the basis ofregional air navigation agreements which specifo the airspace ofoperation
and the implementation timescales.

8.2.3.2.8.4.1 The agreement indicated in 2.3.2.8.4 shall provide at least two years' notice of
mandatory compliance of airbome systems.

8.23.3 Interference immunity performance

E.2.3.3.1 After 1 January 1998, the VHF communications receiving system shall provide
satisfactory performance in the presence of two signal, third-order intermodulation products
caused by VHF FM broadcast signals having levels at the receiver input of minus 5 dBm.

8.2.3.3.2 After I January 1998, the VHF communications receiving system shall not be
desensitized in the presence ofVHF FM broadcast sigrals having levels at the receiver input
of minus 5 dBm.

Note Guidonce moterial on immunity criteria to be used.for the performance quoted in
2.3.3.1 and 2.3.3.2 is contained in the Attachment to Part II 1.3.

8.2.3.3.3 After 1 January 1995, all new installations of airborne VHF communications
receiving systems shall meet the provisions of 2.3.3.1 and2.3 32.

8.2.3.3.4 Recommendation - A
immunity performance Standards
earliest possible date.

irbome VIIF communicatioris receiving systelns meeting the
of 2.3.3.1 and 2.3.3.2 should be ptaced into operation at the
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8.2.3.2.1 Recommendation - In the case of receivers complying with 2.3.2.3 above used in
areas where offset carrier systems are in force, the characteristics ofthe receiver should be such
that:



8.2.4.1.1 FREQUENCYRANGE

8.2.4.1.1.1HF SSB installations shall be capable of operation at any SSB carrier (reference)
frequency available to the Aeronautical Mobile (R) Service in the band 2.8 MFIz to 22 MHz
and necessary to meet the approved assignment plan for the region(s) in which the system is
intended to operate, and in compliance with the relevant provisions of the Radio Regulations.

Note I - See Introduction to CAR-ANS Part 13.3, and Figures 2-l and 2-2.*

Note 2 - The IT'LI World Administrative Rodio Conference, Aeronautical Mobile (R) Service,
Geneva, 1978, established a new Allotment Plan (Appendix 27, Aer to the Radio Regulations)
based on single sideband replacing the earlier double sideband Allotment Plan. The World
Radio communication Conference I 997.

8.2.4.1.4.1 The system shall utilize the suppressed carrier class of emission J3E (also J7B
and J9B as applicable). When SELCAL is employed as specified in 8.3 of CAR-ANS, the
installation shall utilize class H2B emission.

8.2.4.1.4.2 By I February 1982 aeronautical stations and aircraft stations shall have introduced
the appropriate class(es) of emission prescribed in 2.4.1.4.1 above. Effective this date the use
of class A3E emission shall be discontinued except as provided in2.4.1.4.4 below.

8.2.4.1.4.3 Until 1 February 1982 aeronautical stations and aircraft stations equipped for single
sideband operations shall also be equipped to transmit class H3E emission where required to
be compatible with reception by double sideband equipment. Effective this date the use of class
H3E emission shall be discontinued except as provided in2.4.1.4.4 below.

8.2.4.1.5.1 For radiotelephone emissions the audio frequencies shall be limited to between
300 and 2 700 Hz and the occupied bandwidth of other authorized emissions shall not exceed
the upper limit of J3E emissions. In specifying these limits, however, no restriction in their
extension shall be implied in so far as emissions other than J3E are concemed, provided that
the limits of unwanted emissions are met {see2.4.1.7).

8.2.4.1.6.2 The basic frequency stability of the receiving function shall be such tha! with the
transmitting function stabilities specified in2.4.1.6.1, the overall frequency difference between
ground and airborne functions achieved in service and including Doppler shift, does not exceed
45 Hz. However, a greater frequency difference shall be permiued in the case of supersonic
aircraft.

8.2.4.1.7.2 For aircraft station transmitters first installed after 1 February 1983 and for
aeronautical station transmitters in use as of I February 1983 and using single sideband classes
of emission H2B, H3E, J3E, J7B or J9B, the peak envelope power (Pr) of any emission on any
discrete frequency shall be less than the peak envelope power (&) of the transmitter in
accordance with the following:

- on any frequency removed from the assigned frequency by 7.5 kHz or more
a) aircraft station transmitters: 43 dB;
b) aeronautical station transmitters: for
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527160 Unless otherwise specified in Part tr of this Appendix, the peak envelope powers
supplied to the antenna transmission line shall not exceed the maximum values indicated in the
table below; the corresponding peak effective radiated powers being assumed to be equal to
two-thirds of these values:

(See Annex for data)

8.3 SELCAL SYSTEM

8.3.1 Recommendation - Iil'here a SELCAL system is installed, the following system
characteristics s hould be applied:

e) Transmitted tones. Tone codes should be made up of various combinations of the tones listed
in the following table and designated by color and letter as indicated:

Designation Frequency (I{z)

RedA

Red B
Red C
Red D
Red E
Red F
Red G
Red H
Red J
Red K
Red L
RedM
Red P
Red Q
Red R

Red S

312.6

346.7

384.6

426.6

473.2

524.8

s82.1

645.7

716.t
794.3

88t.0
977.2

I 083.9

I 202.3
I 333.s

I 479.1

8.3.2 As from 1 September 1985, aeronautical stations which are required to communicate
with SELCAL-equipped aircraft shall have SELCAI encoders in accordance with the red
group in the table of tone frequencies of 3.1. After I September 1985, SELCAL codes using
the tones Red P, Red Q, Red R, and Red S may be assigned.

8.4 AERONAUTICAL SPEECH CIRCUTTS

8.4.1 TECHNICAL PROVISIONS
AERONAUTICAL SPEECH CIRCUIT
GROUND.GROUND APPLICATIONS

RELATING TO INTERNATIONAL
SWITCHING AND SIGNALLTN.G FOR

I oFrtcE ot tt* ilAI r0t{AL Arttlittis ii'ln i
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For transmitter power more than 50 W: 60 dB.

8.2.4.1.8 POWER



8.4.1.3 Recommendation - The ATC communication requirements defined in Annex 11,

Section 6.2 should be met by implementation of one or more of the following basic three call
types:

8.8.4.1.4 Recommendation - In addition to the ability to make basic telephone calls, the

1r]o*", 
functions should be provided in order to meet the requirements set out in Annex l1:

8.4.1.5 Recommendation - The characteristics of the circuits used in aeronautical speech

circuit switching and signalling should conform to appropriate ISO/IEC international standards
and ITU-T recommendations.

8.4.1.6 Recommendation - Digital signalling systems should be used wherever their use can
be justified in terms of any of the following:

8.4.1.7 Recommendation - The characteristics of supervisory tones to be used (such as ringing,
busy, number unobtainable) should conform to appropriate ITU-T recommendations.

8.4.1.8 Recommendation - To take advantage of the benefits of interconnecting regional and
national aeronautical speech networks, the intemational aeronautical telephone network
numbering scheme should be used.

8.5 EMERGENCY LOCATOR TRANSMITTER (ELT) FOR SEARCH AND RESCUE

8.5.1 GENERAL

8.5.1.1 Until 1 January 20A5, emergency locator transmitters shall operate either on both 406
MHz and l2l.5MLlz or on 121.5 MHz.

8.5.1.2 All installations of emergency locator transmitters operating on 406 MHz shall meet
the provisions of 5.3.

8.5.1.3 All installations of emergency locatortransmitters operating on 121.5 MHz shall meet
the provisions of 5.2.

8.5.1.4 From 1 January 2005, emergency locator transmitters shall operate on 406 MHz and
12 l . 5 lvtrlz simultaneously.

8.5.1.5 All emergency locator transmitters installed on or after I January 2002 shall operate
simultaneously on 406MHz and 121.5 MHz.

8.5.1.6 The technical characteristics for the 406 MI{z component of an integrated ELT shall
be in accordance with 5.3.

8.5.1.7 The technical characteristics for the 121.5 l\ltr{z component of an integrated ELT shall
be in accordance with 5.2.

8.5.1.9 ELT register information shall include the following:

a) transmitter identification (expressed in the form of an alphanumerical code of 15

hexadecimal characters),
U.t'. i-.xr" '-*.r t ui"i'

oFFrcE of tt'" iirrroxlu AnMiliislRAilvt R€'slsl*il

g) colour of the aircraft.

'COSPAS - Space system for search of vessels in distress;

SARSAT - Search and rescue satellite-aided tracking

AOMIIIISTRATIVE RUI.,E$
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8.5.2 SPECIFICATION FOR THE 121.5 MHz COMPONENT OF EMERGENCY
LOCATOR TRANSMITTER (f,LT) FOR SEARCH AND RESCUE

8.5.2.1.8 After I January 2000, the emission shall include a clearly defined camer
frequency distinct from the modulation sideband components; in particular, at least 30 per cent
ofthe power shall be contained at all times within plus or minus 30 Hz ofthe carrier frequency
on 121 .5 MHz.

8.5.3 SPECIFICATION FOR THE 406 MHz COMPONENT OF EMERGENCY
LOCATOR TRANSMITTER (ELT) FOR SE,ARCH AND ROSCUE

8.5.3.1 Technicalcharacteristics

8.5.3.1.1 Emergency locator transmitters shall operate on one of the frequency channels
assigned for use in the frequency band 406.0 to 406.1 MHz.

CAR-ANS PART 8

GOVERNING VOTCE COMMUMCATION SYSTEMS

INTRODUCTION

ICAO Annex l0 Standards and Recommended Practices (SARPs) are contained in CAR-ANS
Part 8. Standards are applicable to all communication, navigation and surveillance facilities
used in support of intemational air navigation.

This CAR-ANS is referenced in CAR-ANS Part 10, Civil Aviation Regulations Goveming
Regulatory Requirements and Standards for Operation and Maintenance of CNS Services.

Users of this document should refer to the applicable provision of CAR-ANS, to ascertain the
requirements of, and the obligations imposed by, the civil aviation legislation in regard to air
navigation service.

The responsibility of matters within CAR-ANS Part 8, Goveming Voice Communication
Systems is with the Aerodrome and Air Navigation Services Safety Oversight Office, CAAP.

8.1 DEFINITIONS

Facility availabifiry. The ratio of actual operating time to specified operating time.

Ftcility failure. Any unanticipated occurrence which gives rise to an operationally significant
period during which a facility does not provide service within the specified tolerances.

Facility reliabiliE. The probability that the ground installation operates within the specified

B

tolerances

8.5.2.1.4 The type of emission shall be A3X. Any other type of modulation that meets the
requirements of 5.2.1.5,5.2.1.6, and,5.2.1.7 may be used provided that it will not prejudice
precise location ofthe beacon by homing equipment.

AMEN'DED REGULATION:



Note -- This definition refers to the probability thot the facility will operate for a spectfied
period of time.

Mean time between failures (MTBfl. The actual operating time of a facility divided by the
total number of failures of tle facility during that period of time.

Note - The operating time is in general chosen so as to include at least five, and preferably
more, facilityfailures in order to give a reasonable measure ofconfidence in the figure derived.

Signal reliability. The probability that a signal-in-space ofspecified characteristics is available
to the aircraft.

Note -- This definition refers to the probability that the signal is present for a specified period
of time.

8.2 AERONAUTICAL MOBILE SERVICE

8.2.1 AIR.GROUND VHF COMMUNICATION SYSTEM CIIARACTERISTICS

8.2.1 AIR.GROUND VIIF COMMUNICATION SYSTEM CHARACTERISTICS

Note In the following text the channel spacing for 8.33 kHz channel ossignments is defined
as 25 kHz divided by 3 which is 8.3333 ... kHz.

8.2.1.1.3 The radio frequencies used shall be selected from the radio frequencies in the band
117.975 - 137 MHz. The separation between assignable frequencies (channel spacing) and
frequency tolerances applicable to elements of the system shall be as specified in CAR-ANS
Part 13.

8.2.1.1.4 The design polarization of emissions shall be vertical.

8.2.2 SYSTEM CIIARACTERISTICS OF THE GROUND INSTALLATION

8.2.2.1 Transmitting function

8.2.2.1.1 Frequency stability. The radio frequency of operation shall not vary more than plus
or minus 0.005 per cent fiom the assigned frequency. Where 25 kllz channel spacing is
introduced in accordance with CAR-ANS Part 13, the radio frequency of operation shall not
vary more than plus or minus 0.002 per cent fiom the assigned frequency. Where 8.33 kHz
channel spacing is introduced in accordance with CAR-ANS Part 13, the radio frequency of
operation shall not vary more than plus or minus 0.0001 per cent from the assigned fiequency.

Note 'l'he above frequency stability requirements will not be sfficient for offset carrier
systems using 25 kHz channel spacing or higher.

8.2.2.1.1.1 Offset carrier systems in 8.33 kHz, 25 kHz, 50 kHz and 100 kHz channel spaced

environments. The stability ofindividual carriers of an offset carrier system shall be such as to
prevent first-order heterodyne frequencies ofless than 4 kHz and, additionally, the maximum
frequency excursion ofthe outer carrier frequencies from the assigned carrier frequency shall
not exceed 8 kHz. Offset carrier systems for 8.33 kHz channel spacing shall be limited to two-
carrier systems using a carrier offset of plus and minus 2.5 kHz.

Note Examples of the required stability of the individual carriers of offset carrier. systems
may be found at the Attdchment to CAR-ANS Part 8:.Guidance Material for Conununication

8.2.2.1.2 POWER ' .:. ,.: . ! t.
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8.2.2.2 Receivingfunction

8,2.2.2.1 Frequency stability. t here 8.33 kHz channel spacing is introduced in accordance
with CAR-ANS Part 13, the radio frequency of operation shall not vary more than plus or
minus 0.0001 p€r cent from the assigned frequency.

8.2.2.2.3 Effective acceptance bandwidth. When tuned to a channel having a width of 25 kHz,
50 kHz or 100 kHz, the receiving system shall provide an adequate and intelligible audio output
when the signal specifted at2.2.2.2 has a carrier frequency within plus or minus 0.005 per cent
ofthe assigned frequency. When tuned to a charurel having a width of 8.33 kHz, the receiving
system shall provide an adequate and intelligible audio output when the signal specified at
2.2.2.2 has a carier frequency within plus or minus 0.0005 per cent of the assigned frequency.
Further information on the effective acceptance bandwidth is contained in the Attachment to
CAR-ANS Part 8: Guidance Material for Communication Systems.

Note The effective acceptance bandwidth includes Doppler shift.

8.2.2.2.4 Adjacent channel rejection. The receiving system shall ensure an effective rejection
of60 dB or more at the next assignable channel.

Note The nexl assignuble frequency will normally be plus or minus 50 kH;. ll'here this
channel spacing will not sufice, the next assignable frequency will be plus or minus 25 kH;,
or plus or minus 8.33 kHz, implemented in accordance with the provisions of CAR-ANS Part
I j. It is recognized that in certain areas of the world receivers designed for 25 kHz, 50 kHz or
100 kHz channel spacing may contirurc to be used.

8.2.3 SYSTf,M CHARACTERISTICS OF TIIE AIRBORNE INSTALLATION

8.2.3.1 Transmittingfunction

8.2,3.1.5 Means shall be provided to maintain the average modulation factor at the highest
practicable value without overmodulation.

8.2.3.2 Receivingfunction

8.2.3.2.1 Frequency stabili/y. Where 8.33 kHz channel spacing is introduced in accordance
with CAR-ANS Part 13, the radio frequency of operation shall not vary more than plus or
minus 0.0005 per cent from the assigned frequency.

8.2.3.2.2 SENSITIVITY

8.2.3.2.2.1 After due allowance has been made for aircraft feeder mismatch, attenuation loss

and antenna polar diagram variation, the sensitivity ofthe receivingfiltiction Shall be such as

to provide on a high percentage of occasions an audio output signal With a wanled/unwArted
ratio of 15 dB, with a 50 per cent amplitude modulated (A3E) radio signal having a figld
sfiength of 75 microvolts p€r metre (minus 109 dBWm2). :'i' ." l._ t, t, 1 t, ,.,ali
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On a high percentage ofoccasions, the effective radiated power shall be such as to provide a
field strength of at least 75 microvolts per metre (minus 109 dBwim2) within the defined
operational coverage ofthe facility, on the basis of free-space Fopagation.

8.2.2.1.3 Modularion A peak modulation factor of at least 0.85 shall be achievable.

8.2.2.1.4 Means shall be provided to maintain the average modulation factor at the highest
practicable value without overmodutation.



Note 2 When using offset carriel systems (ref. 8.2.3.2.3 and 8.2.3.2.1), receiver performance
may become degraded when recewing two or more similar strength offset carrier signals.
Caution is therefore advised with the implementation of offset carrier systems.

a) 8.33 kHz channels: 60 dB or more at plus or minus 8.33 kHz with respect to the assigned

frequency, and 40 dB or more at plus or minus 6.5 kl{z;

Note - The receiver local oscillator phase noise should be su/ficiently low to avoid any

degradation of the recener capab ily to reject ofr catier sigrnls. A phase noise level better
than minus 99 dBc/Hz 8.33 kHz away from the cdrrier is necessary to comply with 15 dB
adjacent channel rejection under all operating conditions.

8.2.3.2.6 Whenever practicable, the receiving system shall ensure an effective adjacent channel

rejection characteristic of60 dB or more at plus or minus 25 kJlz,50 kHz and 100 kHz from
the assigned lrequency for receiving systems intended to operate in channel spacing
environments of 25 kJ{2,50 kHz and 100 kHz, respectively.

8.2.3.2.1 In the case of receivers complying with 8.2.3.2.3 or 8.2.3.2.4 used in areas where

offset carrier systems are in force, the characteristics ofthe receiver shall be such that:

8.2.3.2.8 VDL - INTERFERENCE IMMUNITY PERFORMANCE

8.2.3.2.8.1 For equipment intended to be used in independen
DSB-AM and VDL technology on board the same aircraft; the

t operations of services
receiving function shal

-, ,' ,,:
applying
Iprovidc

1L
hr

8.2.3.2.3 Efective dcceptdnce bandwidth for 100 kHz, 50 kHz and 25 kHz channel spacing
receiving installaliong. When tuned to a channel designated in CAR-ANS Part 13 as having a
width of25 kllz, 50 kHz or 100 kHz, the receiving function shall ensure an effective acceptance
bandwidth as follows:

a) in areas where offset carrier systems are employed, the receiving function shall provide an

adequate audio ouput when the signal specified at 8.2.3.2.2 has a carrier frequency within 8
kHz of the assigned frequency;

b) in areas where offset carrier systems are not employed, the receiving function shall provide
an adequate audio output when the signal specified at 8.2.3.2.2 has a carrier frequency of plus

or minus 0.005 per cent of the assigred frequency.

8.2.3.2.4 Effective acceptance bandw idth for 8.33 kHz channel spacing receiving instdllations.
When tuned to a channel designated in CAR-ANS Part 13, as having a width of 8.33 kHz, the
receiving function shall ensure an effective acceptance bandwidth as follows:

a) in areas where offset carrier systems are employed, the receiving function shall provide an

adequate audio output when the sigrral specified in 8.2.3.2.2 has a carrier frequency ofplus or
minus 2.5 kHz of the assigned frequency; and

b) in areas where offset carrier systems are not employed, the receiving function shall provide

an adequate audio output when the signal specified in 8.2.3.2.2 has a carrier frequency within
plus or minus 0.0005 per cent ofthe assigned frequency. Further information on the effective
acceptance bandwidth is contained in Attachment A to CAR-ANS Part 13.
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8.2.4.1.1 FREQUENCY RANGE

8.2.4.1.1.1 HF SSB installations shall be capable of operation at any SSB carrier (reference)
frequency available to the Aeronautical Mobile (R) Service in the band 2.8 M}Iz to 22 MHz
and necessary to meet the approved assignment plan for the region(s) in which the system is
intended to operate, and in compliance with the relevant provisions of the Radio Regulations.
Note I 

-\ee 
Introduction to CAR-ANS Part 13,13.3, and Figures 8.2-l and 8.2-2 at the end of

this chapter
Note 2 The ITU World Administrative Radio Conference, Aeronauticitl Mobile (R) Service,

Geneva, 1978, estabtished a new Allotment Plan (Appendii )r,'A;ir.to lhe R(tdi7 Regulations)
based on single sideband replacing the earlier double sidep.gul Allotment Plan. T'he

72

l^r

an adequate and intelligible audio output with a desired signal field strength ofnot more than
150 microvolts per metre (minus 102 dBWm2) and with an undesired VDL signal field strength
of at least 50 dB above the desired field strength on any assignable channel 100 kFIz or more
away from the assigned channel ofthe desired signal.

Note - This level of VDL interference immunity perforntance provides a receiver performance
cottsistent with the influence of the VDL RF spectrum mask as specified in CAR-ANS 7.6.3.4
with an effective transmitter,/receiver isolation of 68 dB. Better transmitter and receiyer
performance could result in less isolation required.

8.2.3.2.8.2 The receiving function ofall new installations intended to be used in independent
operations ofservices applying DSB-AM and VDL technology on board the same aircraft shall
meet the provisions of 8.2.3.2.8.l.

8.2.3.2.8.3 The receiving function of all installations intended to be used in independent
operations ofservices applying DSB-AM and VDL technology on board the same aircraft shall
meet the provisions of 8.2.3.2.8.1, subject to the conditions of 8.2.3.2.8.4.

8.2.3.2.8.4 Requirements for mandatory compliance of the provisions of 8.2.3.2.8.3 shall be
made on the basis ofregional air navigation agteements which speciS the airspace ofoperation
and the implementation timescales.

8.2.3.2.8.4.1The agreement indicated in 8.2.3.2.8.4 shall provide at least two years' notice of
mandatory compliance of airbome systems.

8.2.3.3 Interference immunity performance

8.2.3.3.1 The VHF communications receiving system shall provide satisfactory performance
in the presence of two sigral, third-order intermodulation products caused by VHF FM
broadcast signals having levels at the receiver input of minus 5 dBm.

8.2.3,3.2 The VHF communications receiving system shall not be desensitized in the presence

of VHF FM broadcast signals having levels at the receiver input of minus 5 dBm.

Note - Guidance material on immunity criteria to be used for the performance quoted in
8.2.3.3.1 and 8.2.3.3.2 is contained in the Attachment to Part 8, I.i.
8.2.3.3.3 All new installations of airbome VHF communications receiving systems shall meet
the provisions of 8.2.3.3.1 and8.2.3.3.2.

8.2.3.3.4 Airbome VHF communications receiving systems meeting the immunity
performance Standards of 8.2.3.3.1 and 8.2.3.3.2 shall be placed into operation at the earliest
possible date.

Il/orltl
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Radio communication Conference 1995 redesignaled it as Appendlr 5.27. Minor editorial
changes were made al the World Radio communication Confererce 1997.

8.2.4.1.4.1 The system shall utilize the suppressed carrier class of emission J3E (also J7B
and J9B as applicable). When SELCAL is employed as specified in 8.3 of CAR-ANS Part 8,

the installation shall utilize class H2B emission.

8.2,4.1.4.2 Aeronautical stations and aircraft stations shall have introduced the appropnate
class(es) of emission prescribed in 8.2.4.1.4.1. The use of class A3E emission shall be
discontinued except as provided in 8.2.4.1.4.4 below.

8.2.4.1,4,3 Aeronautical stations and aircraft stations equipped for single sideband operations
shall also be equipped to transmit class H3E emission where required to be compatible with
reception by double sideband equipment. The use ofclass H3E emission shall be discontinued
except as provided in 8.2.4.1.4.4.

8.2.4.1.5.1 For radiotelephone emissions the audio frequencies shall be limited to between
300 and 2 700 Hz andthe occupied bandwidth ofother authorized emissions shall not exceed

the upper limit of J3E emissions. In speciffing these limits, however, no restriction in their
extension shall be implied in so far as emissions other than J3E are concemed, provided that
the limits of unwanted emissions are met (see 8.2.4.1.7).

Note l;or aircrafi and aeronautical station transmitter typesfirst installed before I F ebruary
1983 the audio frequencies will be limited to 3 000 Hz.

8.2.4.1.6.2 The basic frequency stability of the receiving function shall be such that, with the
transmitting function stabilities specified in 8.2.4.1.6.1, the overall frequency difference
between ground and airbome functions achieved in service and including Doppler shift, does

not exceed 45 [Iz. However, a gteater frequency difference shall be permitted in the case of
supersonic aircraft.

8.2.4.1.7.2 For aircraft station transmitters first installed after 1 February 1983 and for
aeronautical station transmitters in use as of I February 1983 and using single sideband classes

of emission H2B, H3E, J3E, J7B or J9B, the peak envelope power (Pr) ofany emission on any
discrete frequency shall be less than the peak envelope power (Po) of the transmifter in
accordance with the following:

- on any frequency removed from the assigned frequency by 7.5 kHz or more:
a) aircraft station transmitters: 43 dB;
b) aeronautical station transmitters: for transmitter power up to and including 50 W

[43 I l0logt0Pp(Wt]dB

For transmitter power more than 50 W: 60 dB.

Note See Figures 8.2-l and 8.2-2 at the end ofCAR-ANS 8.2.

8.2.4.1.8 POWER

527160 Unless otherwise specified in Part II ofthis Appeddix ITU Radio Regulations), the
peak envelope powers supplied to the antenna transmiss shall not exceed the maximum

2 rr 2015
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values indicated in the table below; the corresponding peak effective radiated powers being
assumed to be equal to two-thirds of these values.

Class of emission Stotions
Mm. peak

envelope power
(Po)

HzB,J3E,JTB,
J9B, A3E*, H3E*
(10tr/o modulation)

Other emission
such as AlA5 FIB

Aeronautical stations
Aircraft stations

Aeronautical stations
Aircraft stations

6kw
400 w

1.5 kW
100 w

* A3E and H3E to be used only on 3 O23l}lz and 5 680 kHz.

8.2.4.1.9 Method of operation. Single channel simplex shall be employed.

FIGURES FOR CAR.ANS 8.2

Figure 8.2-1. Required
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frequency *
a) airoaft station

transmitters: -40 dB

b) aeronautical station

transmitters:

-[4e+10log1oP" (W]dB
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SSB
assigned

frequency

I

I --{---- 0dB

1 400
Hz

1.5
kHz

1,5

kHz

-30 dB

4.5
kHz

4.5
kHz

I

I

-38 dB

7.5 7.5

I

SSB

I *

carrier (reference) *

a) airoafi station transmitters: -43 dB

b) aeronautical station transmitters:

for $ansmitter power up to and including 50 W:

-[43 + 10log,oP, (W)] dB

for transmitter power more than 50 W, the
attenuation shall be at least 60 dB

Figure 8.2-2. Required spectrum limits (in terms of peak power) for aircraft station
transmitters first installed after 1 February 1983 and aeronautical station transmitters

in use after 1 February 1983

8.3 SELCAL SYSTEM

8.3.1 Where a SELCAL system is installed, the following system characteristics shall be

:::"'o'
e) Transmitted tones. Tone codes shall be made up of various combinations of the tones listed
in the following table and designated by color and letter as indicated:

Designation FVequency (Hz)

Red A

Red B
Red C
Red D
Red E
Red F
Red G
Red H
Red J
Red K

312.6

346.7
384.6

426.6
473.2
524.8
582. I
615.7
7t6.1
794.3

I onnce u'*&[i,di'ii i,mlf *tf;,E REGISTER
ADMlilErnATrvE 

R
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Red L
RedM
Red P
Red Q
Red R
Red S

881.0

977.2

I 083.9

1202.3
t 333.5

I 179.1

Note I -- It should be noted that the tones are spaced by Log,l 0.045 to avoid the possibility
of harmonic c omb inat ions.

Note 2 -- In accordance with the dpplicotion principles developed by the Sixth Session of the
Communications Division, the only codes at present used internationally are selectedfrom the
red group.

Note 3 Guidance material on the use of SELCAL systems is contained in the Attachment to
CAR-ANS Part 8, Guidance Material./br Communication Systems.

Note 1 The tones Red P, Red Q, Red R, and Red S are applicable, in accordance with 8.3.2

8.3.2 Aeronautical stations which are required to communicate with SELCAL-equipped
aircraft shall have SELCAL encoders in accordance with the red group in the table of tone
frequencies of 8.3.1. SELCAL codes using the tones Red P, Red Q, Red R, and Red S may be
assigned.

8.4 AERONAUTICAL SPEECH CIRCUITS

8.4.I TECHNICAL PROVISIONS RELATING TO INTERNATIONAL
AERONAUTICAL SPf,ECH CIRCUIT SWITCHING AND SIGNALLING FOR
GROUNIIGROUND APPLICATIONS

Note. Guidance material on the implementation of aeronoutical speech circuit switching and
signallingfor ground-ground applications is contained in the Manual on Air Trffic Services
(ATS) Ground-Grourul Voice Switching and Signalling @oc 9804). The material includes
explanotion of terms, performance paramelers, guidance on basic call types and additional
functions, references to appropriote ISO,IIEC internationol standards and ITU-T
recommendalions, guidance on the use of signalling systems, delails of the recommended
numbering scheme and guidance on migration to futurc schemes.

8.4.1.3 The ATC communication requirements defined in CAR-ANS Part 11, 11.6.2 shall be
met by implementation of one or more of the following basic three call types:. . .

8.8.4.1.4 In addition to the ability to make basic telephone calls, the following functions shall
be provided in order to meet the requirements set out in CAR-ANS Part 1 1:

8.4.1.5 The characteristics of the circuits used in aeronautical speech circuit switching and
signalling shall conform to appropriate ISO/IEC international standards and ITU-T
recommendations.

8.4.1.6 Digital signalling systems shall be used wherever their use can bejustified in terms of
any of the following.

8.4.1.7 The characteristics of supervisory tones to be used (such as'riaging, busy, hurhber'
unobtainable) shall conlorm to appropriate ITU-T recommendations. .tt.,,... 

,l !. :.,:t\
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8.4.1.8 To take advantage of the benefits of interconnecting regional and national
aeronautical speech networks, the international aeronautical telephone network numbering
scheme shall be used.

8.5 EME,RGENCY LOCATOR TRANSMITTf,R (ELT) FOR Sf,ARCII AND RESCUE

8.5.I GENERAL

8.5.1.1 Until I January 2005, emergency locator transmitters shall operate either on both 406
MI{z and 121.5 MHzoron l2l.5lvfrIz.

Note ELTs operating on I 2I .5 MHz will be required to meet the improved technical
characteristics contained in 8.5.2. 1.8.

8.5.1.2 All installations of emergency locator transmitters operating on 406 MHz shall meet
the provisions of 8.5.3.

8.5.1,3 All installations of emergency locator transmitters operating on 121.5 MFIz shall meet
the provisions of 8.5.2.

8.5.1.4 Emergency locator transmitters shall operate on 406 MHz and 121.5 MHz
simultaneously.

8.5.1.5 All emergency locator transmitters shall operate simultaneously on 406 MlIz and
121.5 l\/lllz.

8.5.1.6 The technical characteristics for the 406 MtIz component of an integrated ELT shall
be in accordance with 8.5.3.

8.5.1.7 The technical characteristics for the 121 .5 MtIz component ofan integrated ELT shall
be in accordance with 8.5.2.

8.5.1.9 ELT register information shall include the following:

a) transmitter identification (expressed in the form of an alphanumerical code of 15

hexadecimal characters);

g) colour of the aircraft.

' COSPAS - Space system for search ofvessels in distress;
SARSAT - Search and rescue satellite-aided tracking

Note 1 .- Various coding protocols are ovailable to ICAO Member States. Depending on the

protocol adopted, States may, at their disctetion, include one of thefollowingas supplementary
identification information to be registered:

a) aircraft operating agency designator and operator's serial number; or
b) 24-bit aircraft address; or
c) aircraft nationality and registration marks.

The aircraft operating agency designator is allocated to the operator by ICAO through the
CAAP, and the operator's serial number is allocated by the operator from the block 0001 to
4096.

Note 2. - At their discrelion, depending on affangements in" plaix, States mry inchde-other
relevant information to be registered such as the las datd'df feplster, bottery explry dare'ciru[
place of ELT in the aircrafi (e.g. "primary ELT" or "life-raft Na l ")

t! |
7 u7015

r
I

L7

T



8.5.2 SPECIFICATION FOR TIIE 121.5 MEz COMPONENT OF EMERGENCY
LOCATOR TRANSMITTER (ELT) FOR SEARCH AND RESCUE

Nole I Information on technical characteristics and operational performance of 121 .5 MHz
ELTs is contained in RTCA Documenl DO-l8j and European Organization for Civil Aviation
Equipme nt (E UROCA E) Document E D. 62.

Note 2 Technical characleristics of emergency locator ffansmitters operating on I 2l .5 MHz
are contained in ITII-R Recommendalion M.690-1. The ITL| designation for an ELT is
Emergency Position Indicating Radio Beacon (EPIRB).

8.5.2.1.4 The type of emission shall be A3X. Any other type of modulation that meets the
requirements of 8.5.2.1.5, 8.5.2.1.6, and 8.5.2.1.7 may be used provided that it will not
prejudice precise location ofthe beacon by homing equipment.

8.5.2.1.8 The emission shall include a clearly defined carrier frequency distinct from the
modulation sideband components; in particular, at least 30 per cent of the power shall be
contained at all times within plus or minus 30 Hz of the carrier frequency on 121.5 MHz.

8.5.3 SPECIFICATION FOR THE 406 MHz COMPOI{ENT OF EMERGENCY
LOCATORTRANSMITTER (ELT) FOR SEARCH AND RESCUE

8.5.3.1 Technicalcharacteristics

Note I Transmission characteristics for 106 llHz emergency locator transmitters are
contained in ITU-R M.633.

Note 2 Information on technical characteristics and operational performance of106 MHz
ELTs is contained in RTCA Document DO-201 and European Organization for Civil Aviation
Equipment (E UROCAE) Document ED-62.

8.5.3.1.1 Emergency locator transmitters shall operate on one of the frequency channels
assigned for use in the frequency band 406.0 to 406.1 MJlz.

Note I'he COSPAS-SALSAT 406 MHz channel assignment plon is contained in COSPAS-
SARSAT Document C S T.012.

APPEI\DIX TO CAR-ANS 8.5
EMERGENCY LOCATOR TRANSMITTER CODING

(see Chapter 8.5, 8.5.3.2

Note. A detailed descriplion of beacon coding is contained in Specification for COSPAS-
SARSAT 106 MHz Distress Beacons (C/S 7.001). The following technical specrfications are
specific to emergency localor transmitters used in aviation.

1. GENERAL

1.1 The emergency locator transmitter (ELT) operating on406 MlIz shall have the capacity to
transmit a programmed digital message which contains information related to the ELT and/or
the aircraft on which it is carried.

1.2 The ELT shall be uniquely coded in accordance with L3 and be ,rqgigtergd with the
appropriate authority.

1.3 The ELT digital message shall contain either the traftsmitter serial numtef 6r, or4i 6115"

\hYhI T hT'
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a) aircraft operating agency designator and a serial number'
b) 24-bit aircraft address;
c) aircraft nationality and registration marks.

1.4 All ELTs shall be designed for operation with the COSPAS-SARSAT (COSPAS : Space
system for search of vessels in distress; SARSAT : Search and rescue satellite-aided tracking)
system and be type approved.

Note.- Transrnis,cion characteristies of the ELT signal can be con/irmed by making use of the
COSPAS-SARSAT Type Approval Standard (CiS f.A07).

z.ELT CODING

2.1 The ELT digital message shall contain information relating to the message format, coding
protocol, country code, identification data and location data, as appropriate.

2.2For ELTs with no navigation data provided, the short message format C/S T.001 shall be
used, making use of bits I through 112. For ELTs with navigation data, if provided, the long
message format shall be used, making use of bits 1 through 144.

2.3 Protected data field

2.3.1 The protected data field consisting of bits 25 through 85 shall be protected by an error
correcting code and shall be the portion of the message which shall be unique in every distress
ELT.

2.3.2 A message format flag indicated by bit 25 shall be set to "0" to indicate the short message
format or set to"l" to indicate the long format for ELTs capable of providing location data.

2.3.3 A protocol flag shall be indicated by bit 26 and shall be set to "1" for user and user
location protocols, and *0" for location protocols.

2.3.4 A country code, which indicates the State where additional data are available on the
aircraft on which the ELT is carried, shall be contained in bits 27 through 36 which designate
a three-digit decimal country code number expressed in binary notation.

Note.-- Counny codes are based on the International Telecommunication Union (fq country
codes shown in Table 4 of Part I, Volwne I of the ITU List of C.all Signs and Numerical
Identities.

2.3.5 Bits 37 through 39 (user and user location protocols)or bits 37 through 40 (location
protocols) shall designate one of the protocols where values "001" and "011" or'00011",
"0100", "0101", and "1000" are used for aviation as shown in the examples contained in this
appendix.

2.3.6 The ELT digital message shall contain either the transmitter serial number or an
identification of the aircraft or operator as shown below.

2.3.7 In the serial user and serial user location protocol(designated by bit 26:l and bits 37
through 39 being "01l"), the serial identification data shall be encoded in binary notation with
the least significant bit on the right. Bits 40 through 42 shall indicate type of ELT serial
identification data encoded where:

- 
*000" indicates ELT serial number (binary notation) is encoded in bits 44 through 63;

- "001D indicates aircraft operator (3 letter encoded
Table 5-1) and a serial number (binary notation) are

through 73, respectively;
in bits 44

lil-'
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"011" indicates the 24-bit aircraft address is encoded in bits 44 through 67 and each
additional ELT number (binary notation) on the same aircraft is encoded in bits 68 through 73.

Note.- States will ensure that each beacon, coded with the country code of the State, is
uniquely coded and registered in a database. Unique coding of serialized coded beacons can
be facilitated by including the COSPAS-SAfu\AT Type Approval Certrficate Number which is
a unique number assigned by COSPAS-SARSATfaT each approved ELT model, as part of the
ELT message.

2.3.8 In the aviation user or user location protocol (designated by bit 26:l and bits 3Z through
39 being "001"), the aircraft nationality and registration marking shall be encoded in bits 40
through 81, using the modified Baudot code shown in Table 8.5-l to encode seven
alphanumeric characters. This data shall be right justified with the modified Baudot "space"
("100100") being used where no character exists.

2.3.9 Bits 84 and 85 (user or user location protocol) orbit I l2 (location protocols) shall indicate
any homing transmitter that may be integrated in the ELT.

2.3.10In standard and national location protocols, all identification and location data shall be
encoded in binary notation with the least significant bit right justified. The aircraft operator
designator (3 letter code) shall be encoded in 15 bits using a modified Baudot code (Table 8.5-
l) using only the 5 right most bits per letter and dropping the left most bit which has a value of
I for letters.

Table 8.5-1 Modified Baudot code

Letter
Code

MSB LSB Figre
Code

MSB I^SB

A
B

C

D
E

F

G
H
T

J

K
L
M
N
o
P

a
R
S

T
U
v
w
x
Y

I I 1000

I l00l I
l0l I 10

l 10010

110000

I10110

t0l0l I
100101

t0l 100

I I 1010

lllll0
101001

100111

1001l0

10001 I
101101

I I1101

101010

I10100

100001

llt100
l0l I l1
1 I 1001

11011 I
1l0l0l

3

(-)* 0l 1000

010000

001 100

00001 I
001 101

0l I l0l
00r010

000001

OI I 100
lRATIV
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Letter
Cde

MSB LSB Figure
Code

MSB LSB

Z

( )**

110001

100100

most significant bit
least significant bit
hypen
space

MSB
LSB
*
*:i

EXAT{PLES OF CODING

ELT serial number

25 27 36 37 40 44 63 64 73 74

Aircraft address

25 27 36 37 40 44 67 68 73 74

Aircraft operator designator and serial number

25 27 36 37 40 44 61 62 73 74

Aircraft registration marking

25 27 36 37 40

T : Beacon type TTT: : 000 indicates ELT serial number is encoded;: 001 indicates operating agency and serial number are encoded;
: 0l I indicates 24-bit aircraft address is encoded.

C = Certificate flag bit: I : to indicate that COSPAS-SARSAT Type Approval Certificate
number is encoded in bits 74 through 83 and

0 : otherwise

F : Format flag 0 : Short Message
I : Long Message

A = Auxiliary radio-locating device: 00:
0l:
ll:

83 85

83 85

83 85

8l 83 85

*,g44c1

iu* *ae'srutt l

2015
ffi
H'
&,

F 1 COUNTRY 0 1 1 T T T c SERIAL NUMBER DATA

(20 B|TS)
SEE NOTE 1 SEE NOTE 2 A A

F 1 COUNTRY 0 1 1 T T T c AIRCRAFTADDRESS
(24 B|TS)

SEE NOTE 3 SEE NOTE 2 A A

F 1 COUNTRY 0 1 1 T T T c OPERATOR3-LETTER
DESIGNATOR

SERIAL
NUMBER

1 -{096
SEE NOTE 2 A A

F 1 COUNTRY 0 0 1
ATRCRAFT REGTSTRATTON MARKTNG (UP TO
7 ALPHANUMERTC CHARACTERS) (12 B|TS)

0 0 A A

Note I l0 bits, all 0s or National use.

2l



Note 2.- COSPAS-SARSAT Type Approval Certrficate number in binary notation with the
least significont bit on the right, or National use.

Note 3.- Serial number, in binary notation with the least significant bit on the right, of
additional ELTs canied in the same aircraft or default to 0s when only one ELT is caruied.

EXAMPLE OF CODING (USER LOCATTON PROTOCOL)

CC: Country Code;
E: Encoded position data source: 1 = Internal navigation device, 0 : External navigation device

EXAMPLE OF CODTNG (STANDARD LOCATTON PROTOCOL)

CC : Country Code;

PC : Protocol Code 0011 indicates 24-bitatcrafr. address is encoded'
0101 indicates operating agency and serial number are encoded;
0100 indicates ELT serial number is encoded.

SD : SupplementaryDatabits 107- 110: ll0li
bit I I I : Encoded Position Data Source (l : internal; 0 : external)
biti12: f:xi":ffiffilllH

Note 1.- Further details on protocol coding can
SARSAT 406 MHz Disness Beacon (C/S f.001).

COSPAS-

TIME: BY:

25 to e27

36-

*37

+40 85-
39- 83*

e86
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*147
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Note 2. - All identification and location data are to be encoded in binary notation with the
least significant bit on the right except for the aircraft operator designator (j letter code).

Note i. - For details on BCH enor coruecting code see Specificationfor COSPAS-SARSAT
406 MHz Distress Beacon (C/S f.001).

EXAMPLE OF CODTNG (NATTONAL LOCATTON PROTOCOL)

8-bit identification data consisting of a serial number assigned by the
appropriate national authority
bits 107- lo9: llo;
bit I l0 : Additional Data Flag describing the use of bits I 13 to 132:

I = Delta position; 0: National assignment;
bit I ll : Encoded Position Data Source: I : internal, 0 : external;
bit ll2: 1 : 121.5 MlIz auxiliary radio locating device;

0 : other or no device

NU = National use: 6 bits reserved for national use (additional beacon type identification or other uses).

Note l.- Further details an protocol coding can be found in Specification for COSPAS-
SARSAT 406 MHz Distess Beacon (C/S f.001).

Note 2.- All identificotion and location data are to be encoded in binary notation with the

least significant bit on the right.

Note 3.- For details on BCH error correcting code see Specification for COSPAS-SARSAT
406 MHZ Distress Beacon (C/S f.001).

ATTACIIMENT TO CAR.AI{S PART 8.

GUIDANCE MATERIAL FOR COMMUNICATION SYSTEMS

1. VHF COMMUNICATIONS

1.1 Audio characteristics of VIfF communication equipinent, 
:, ,, .l-,

1.1.1 The aeronautical radiotelephony services represent a specibl'ea3E of the applicatioh of
radiotelephony, in that the requirement is for the trans4{qpiouuf messages in suc};} Way ttrat
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fidelity of wave form is of secondary importance, emphasis being upon fidelity of basic
intelligence. This means that it is not necessary to transmit those parts ofthe wave form which
are solely concemed with individuality, accent and emphasis.

1.1.2 The effective acceptance bandwidth for 8.33 kHz equipment is required to be at least
plus and minus 3 462 Hz. This value considers the general case, i.e. air-to-ground transmissions
and consists of 2 500 [Iz audio bandwidth, 685 Hz for an aircraft transmitter instability of 5
ppm, 137 Hz for a ground receiver instability ofl ppm and 140 Hz due to Doppler shift (Refer
to 8.2.2.2.4 and 8.2.3.2.6).

1.2 Offset carrier system in 25 kHz,50 kHz and lfi) kHz spaced channels

The following are examples of offset carrier systems which meet the requirements of
8.2.2.1.1.t.

a) 2-carrier system. Carriers should be spaced at plus and minus 5 kHz. This requires a
frequency stability of plus or minus 2 kHz (15.3 parts per million at 130 MHz).

b) 3-carrier system. Carriers should be spaced at zero and plus and minus 7.3 kflz. This
requires a frequency stability of plus or minus 0.65 kHz (5 parts per rnillion at 130 MHz).

The following are examples or 4- and S-carrier systems which meet the requirements of
8.2.2.1.1.t.

c) 4-carrier system. Carriers should be spaced at plus and minus 2.5 kHz and plus and minus
7.5 kllz. This requires a frequency stability of plus or minus 0.5 kl{z (3.8 parts per million
at 130 MHz).

d) 5-carrier system. Carriers should be spaced at zero, plus and minus 4 kHz and plus and
minus 8 kHz. A frequency stability in the order of plus or minus 40 Hz (0.3 parts per

million at 130 MHz) is an achievable and practicable interpretation of the requirement in
this case.

Note l. The carrier frequenq) spacings refeted to above are with respect to the assigned
channel frequency.

Note 2. - In aircraft receivers which employ a measurement of the received carrier-to-noise
ratio to operate the mute, the audio heterodynes caused by the reception of tvro or more olf-set
carriers can be interpreted as noise and cause the audio output to be muted even when an
adeq ate wanted signal is present. In order tlut the airborne receiving syslem can conform
with the sensitivity recommendations contained in 8.2.3.2.2, the design of the receivers may
need to ensure that their sensitivity is maintained at a high level when receiving off-set carrier
transmissions. The use of a carrier level override is an unsatisfactory solution to this
requirement, but where it is employed, selting the override level as low as possible can
amel iorate the problem.

1.3 Immunity performance of COM receiving systems in the presence of VHF FM
broadcast interference

1.3.1 With reference to the Note of 8.2.3.3.2, the immunity performance defined there must
be measured against an agreed measure of derogation of the receiving system's normal
performance, and in the presence of, and under standard conditions for the input wanted signal.

This is necessary to ensure that the checking ofreceiving station equipment on bench test can

be performed to a repeatable set of conditions. and results, and to lacilitate 
"the!1 ;uGeggent

approval. An adequate measure of immunity performance "m?v 
he obtairred hi ihe use of

wanted signal of minus 87 dBm into the receiving equipment and the signai mddulatgQ$hf
I kHz rone at 30 per cent modulafion depth. The signal+ono.ise ratig.snquld 
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dB when the interfering sigrals specified at 8.2.3.3. I and 8.2.3.3.2 are applied. The broadcast

signats should be selected from frequencies in the range bet"veen 87.5 and 107.9 MHz and

should be modulated with a representative broadcast type signal.

Note l. The signal level of minus 87 dBm assumes a combined anlenna and feeder gain of0
dB.

Note 2.- The reduction in the signaUo-noise ratio quoted above is Jor the purpose of
slandardization when checking thal receiving slation equipmenl on hench meosuremenls meel

lhe required immtnily. In the planning offrequencies and in lhe asses'sment of prolection.from
FM broadcast interference, a value not less than this, and in many ca.ses higher, depending on

the operational circumstancet in individual ca.ses, should be chosen as the basis of the

i n lerference atse s sm e nl.

2. SELCAL SYSTEM

2.1 This material is intended to provide information and guidance relating to the operation of
the SEIfAL system. It is associated with the Recommended Practices contained in CAR-ANS
Part 8, 8.3.

a) Function. The purpose of the SELCAL system is to permit the selective calling of
individual aircraft over radiotelephone channels linking the ground station with the

aircraft, and is intended to operate on en-route frequencies with existing HF and VHF
ground-to-air communications transmitters and receivers with a minimum of electrical and

mechanical modification. The normal functioning of the ground-to-air communications
link should be unaffected, except at such time as the selective calling function is being

formed.

b) Principles of operation. Selective calling is accomplished by the coder of the ground

transmitter sending a single group ofcoded tone pulses to the aircraft receiver and decoder.

The airbome receiver and decoder equipment is capable ofreceiving and interpreting, by
means of an indicator, the correct code and rejecting all other codes in the presence of
random noise and interference. The gound portion of the coding device (glound selective

calling unit) supplies coded information to the ground-to-air transmitter. The airbome

selective calling unit is the special airbome equipment which operates with existing
communications receivers on the aircraft to permit decoding of the ground-to-air sigtals
for display on the signal indicator. The type of signal indicator can be chosen to suit

operational requirements of the user and may consist of a lamp, a bell, a chime or any

combination of such indicating devices.

EFFECTIVITY CLAUSE:

This amendment shall be added to the Philippine CAR-ANS Part 8, series of 2015 and shatl
take effect immediately and shall supersede any other memoranda, regulations, and directives
in conflict with this provision afterpublication thereofin the Olficial Gazette or in a newspaper
of general circulation and a copy filed with the University of the Philippines [aw Center -

Office of the National Administrative Register (UP-ONAR).

So ordered. Si day of JUL 2015, CAAP, Pasay City.S

SS III AF.P (Ret) 7-
E JUL 2{ 20!s

Lr*hl Y-

LT GEN WILLIAM K
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