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A radio equipment for maritime and aviation service 1s
regulated under the IMO, the ITU, the IEC, and the ICAO as
international standards. The standards i1s somewhat separated
by international treaties such as the IMO, the ITU, the IEC,
and the ICAQO. Therefore, there are needs to examine the
international standards with regard to mandatory loaded radio
equipment, and to discuss how the radio equipment is regulated
under the international treaties in substance. This study will
discuss about provisions in Korean relevant act regarding to
the standards of radio equipment for maritime and aviation
service, which need to be revised. In order to argue that,
comparative study will be used with international treaties and
the Korean act. Finally, this study can provide better
suggestions for an amendment.
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2w+ 23 (General provisions)

Chapter II-1
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Structure, subdivision and stability, machinery and electrical
installations)
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Chapter 1I-2
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fire detection and fire extinction)

Chapter III

T4 4] (Life-saving appliances and arrangements)
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Chapter VII
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o Article 1

The purpose of this Directive shall be to enhance safety at
sea and the prevention of marine pollution through the
uniform application of the relevant international instruments
relating to equipment listed in Annex A to be placed on
board ships for which safety certificates are issued by or
on behalf of Member States pursuant to international
conventions and to ensure the free movement of such

equipment within the Community.

A2z e FAAE 7 IMO SOLAS gobollA A3k a9 (Al
A2, A3, Ad)9] 71%011 whetol S qFASkaL 9lom, oyl IMO, IEC,
I[SO 7+S MEES kil Qo)

o Artcle 2

For the purposes of this Directive:

(a) ‘conformity—assessment procedures shall mean the
procedures set

out in Article 10 and Annex B;

(b) ‘equipment’ shall mean items listed in Annexes A.l and
A.2 which must be placed on board a ship for use in order
to comply with international instruments or are voluntarily
placed on board for use, and for which the approval of the
flag State administration 1is required according to

international instruments;

(¢) ‘radiocommunications equipment’ shall mean equipment
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required by Chapter IV of the 1974 SOLAS Convention, in
its up to—-date version, and survival craft two-way VHF
radiotelephone apparatus required by Regulation III/6.2.1 of
the same Convention;

(d) ‘international conventions’ shall mean: — the 1966
International Convention on Load Lines (LL66),

— the 1972 Convention on the International Regulations for
Preventing Collisions at Sea (Colreg),

— the 1973 International Convention for the Prevention of
Pollution from Ships (Marpol) and

— the 1974 International Convention for the Safety of Life
at Sea (Solas), together with their Protocols and the
amendments thereto in their up—to—date version,

(e) ‘international instruments’ shall mean the relevant
international conventions, the relevant resolutions and
circulars of the International

Maritime Organization (IMO), and the relevant international
testing standards;

(f) ‘mark’ shall mean the symbol referred to in Article 11
and set out

in Annex D;

(g) ‘notified body’ shall mean an organization designated by
the competent national administration of a Member State in
accordance with Article 9;

(h) ‘placed on board  shall mean installed or placed on board
a ship;

(i) ‘safety certificates’ shall mean the certificates issued by
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or on behalf of Member States in accordance with
international conventions;

(j) ‘ship’ shall mean a ship falling within the scope of
international conventions; warships shall not be covered,
(k) ‘Community ship’ shall mean a ship for which safety
certificates

are 1ssued by or on behalf of Member States under
international conventions. This definition shall not include a
Member State administration’s issuing a certificate for a
shipat the request of a third country’s administration;

() ‘new ship’ shall mean a ship the keel of which is laid or
which is

at a similar stage of construction on or after the date of the
entry into force of this Directive. For the purposes of this
definition, ‘a similar stage of construction’ shall mean the
stage at which:

(i) construction identifiable with a specific ship begins and
(ii) assembly of that shiphas commenced, comprising at
least 50 tonnes or 1 % of the estimated mass of all
structural material, whichever is less;

(m) ‘existing ship’ shall mean a ship which is not a new
ship;

(n) ‘testing standards’ shall mean the standards set by

— the International Maritime Organization (IMO),

— the International Organization for Standardization (ISO),
— the International Electrotechnical Commission (IEC),

— the European Committee for Standardization (CEN),
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— the  European  Committee for  Electrotechnical
Standardization (Cenelec) and

— the European Telecommunication Standards Institute
(ETSD

in their up—to—-date version =, and established in accordance
with the relevant international conventions and with the
relevant IMO resolutions and circulars to define testing
methods and test results, but only in the form referred to in
Annex A;

(o) ‘type—approval’ shall mean the procedures for evaluating

equipment produced in accordance with the appropriate

testing standards and the issue of the appropriate certificate.

dE

A2 FAAR G E A A ATE FAAAE = A3E Ak B oser
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o IMO Res.A.694
(GENERAL REQUIREMENTS FOR SHIPBORNE RADIO
EQUIPMENT FORMING PART OF THE GLOBAL
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AND FOR ELECTRONIC NAVIGATIONAL AIDS)
o IMO MSC. 148
= A AL (ADOPTION OF THE REVISED PERFORMANCE

(IMO) STANDARDS FOR NARROW-BAND DIRECT-PRINTING
TELEGRAPH EQUIPMENT FOR THE RECEPTION OF
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AND URGENT INFORMATION TO SHIPS (NAVTEX))
o IMO COMSAR/Circ.32
(HARMONIZATION OF GMDSS REQUIREMENTS FOR
RADIO INSTALLATIONS ON BOARD SOLAS SHIPS)
o ITU-R M.540-2
(OPERATIONAL AND TECHNICAL CHARACTERISTICS
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(ITU) AND URGENT INFORMATION TO SHIPS)
o ITU-R M.625-3
(DIRECT-PRINTING TELEGRAPH EQUIPMENT
EMPLOYING AUTOMATIC IDENTIFICATION IN THE
MARITIME MOBILE SERVICE)
o IEC 61097-6
A A7 EF3] 9] | (Narrowband direct-printing telegraph equipment for the
(IEC) reception of navigational and meteorological warnings and

urgent information to ships (NAVTEX))
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- IEC 61097-6
45 Receiver
45.2 Receive frequencies

The recognised receive frequencies
shall be 490 kHz, 518 kHz and 4209,5
kHz.

Where the second receiver can be
switched between operating
frequencies, this shall be done both

manually and via the INS port.

o g7l 2 dH e EA7]E ]
Aon AEdn A&s 44 Q@
2~ 0l]o A
T o= R

- IEC 61097-6

4.6 Display

4.6.1.1 User interface

There shall be a display mode that

clearly shows the user  which
transmitter coverage area (Bl) and
message types (B2) are currently

selected for each receiver.

There shall be controls for adjusting
the display illumination and contrast
settings.

There shall be an indication of which
receiver(s) are currently receiving.
New search and rescue (SAR)
messages shall be displayed
immediately that they are received and
stored, and shall cause an alarm to be
set. SAR messages shall be displayed
until they are acknowledged by the
cancellation of the alarm.

The reception and storage of new
messages other than SAR messages
shall be clearly indicated to the user
by a method declared by the
manufacturer.
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SRERE D =474

4.6.1.5 Visibility of display

(148/A.5.4) The design and size of the
display device shall be such that
displayed information 1is easily read
under all conditions by observers at
normal working distances and viewing
angles.

This requirement shall apply for all
displayed information received from
any of the receivers, whether in
English or in any other national
language or any other supported

alphabet.

TE2AARE F218 A= | - IEC 61097-6

AAAD & = EFAR7] | 439 Alarms
4.39.1 Generation of alarms
(148/A.7) The receipt of search and
rescue information (B2 = ‘D’) shall give
an alarm at the position from which
the ship is normally navigated. It shall
only be possible to reset this alarm
manually.

7o mE A HAANHEAG | - IEC 61097-6
ol Agret A=A A | 5 Test conditions
FAlEte] olx i ¥ AIE | 512 Narrow band responses  on

receivers

The requirements of Clause 10 of IEC
60945 shall apply with the following
modifications.

No immunity tests shall be carried out
on frequencies of identified narrow
band responses on NAVTEX receivers.
An increase of the character error rate
(CER) above the value of 4 % shall be
used as criterion for the identification
of narrow band responses.

The nominal frequency offset to be
used for the identification of
narrowband responses shall be 1 kHz
for the first part of the identification
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procedure, and * 125 kHz for its
second part.
All narrowband responses shall be

disregarded from immunity tests.

o A 8 rEgRe FAe E

>

e
Anolsel An % lggne £Ag
EASE 4RSS AE J3E An
W /g £Ae EAdE AnE
FAANA BE NS L A

- IEC 61097-6

84 Search and rescue (SAR) alarm
provision and reset 842 Results
required

An alarm shall be activated. The EUT
shall be examined for the means
whereby an alarm is generated.

It shall be demonstrated that this alarm
can be reset manually via the user
interface in the case of an EUT with
integral display.

T 97HA SAe] 9aade 2
L A%E 1 540 Wae TAANE
AAgel AL E1610] o A A

- IEC 61097-8

4.2.6 Digital input panels

Where a digital input panel with the
digits 0 to 9 1is provided, the digits
preferably shall be arranged to conform
with recommendation ITU-T E.161.
However, where an alphanumeric
keyboard layout, as used on of fIEC
machinery and data processing
equipment, is provided, the digits 0 to
9 may, alternatively, be arranged to
conform with ISO 3791 (A.694/3.6).

A ABEANFATE AL AHAA
o z70 4% A

2. A=

7} 150pF el &3 10Q 2 Azl Z
3| 2o] o3 AT FTAIZE ALE5}
o Fal7] d=EAY 5] WALl EE
7bek A Qo] EAQFEo] 4% oletY

PO

- IEC 61097-6

5 Test conditions

5.8 Artificial antennas

Where specified, tests shall be carried
out with the EUT, connected as
appropriate, to the following artificial
antennas:

a) a non-reactive resistance of 50 Q, or
b) a resistance of 10 Q in series with a
capacitance of 150 pF.
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9.1 Call sensitivity

9.1.2 Method of measurement

An STS repeated 25 times shall be
connected to the EUT by an
appropriate artificial antenna as
specified in 5.8 at a level of - 107 dBm
(2 uV for artificial antenna type a) or 5
uV for artificial antenna type b) ).
9.1.3 Results required

The character error rate shall be <4
%

- IEC 61097-6

45 Receiver

45.3 Sensitivity

(148/A.4.2) The receiver sensitivity
shall be such that for a source with an
emf. of 2 pV in series with a
non-reactive impedance of 50 &
(equivalent to -107 dBm), the
character error rate is below 4 %.

- IMO Res.MSC.148

4 RECEIVERS

4.2 The receiver sensitivity should be
such that for a source with an em.f. of
2mV in series with a non-reactive
impedance of 50 W, the character error
rate is below 49%.

}\}‘\_]_7 O]Q
vla) gho] Ful4e e ;d]%;
489Kl ©]7¢ 489.5kk ©]d 2
490.5k; o)A 491k ©] 3F
517k ©1 4 5175k ol3h 2| 100
5185k ©14F 519Kk ©]&

- IEC 61097-6

9 Receiver tests

9.2 Interference rejection and blocking
immunity

9.2.2 Method of measurement
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42085k ©]344,209KE ©] &}
2 4210k ©]% 4,210.5kk
o] 3}

Table 3- Unwanted signal levels

430 kHz receiver

518 kHz receiver

4208 5 kHz receiver

487kHZ o] )\o}. 4891{1']2 O‘I TS‘]— 1;_2 Teststep | Frequencyrange | Level | Frequencyrange | Level | Frequencyrange | Level
491Kk ©] A 493KE ©] &} Tell  |BMESE  |A0@ [STATGC |40 | SSNG | 0@
515Kk ©)AF 517Kk &k 2 Tl | G0N | <GB |GWASMIR | | MR |0@
519K o4+ 521Kk ©] 8 1V T} WM |40 [FESTWE | 008 | SOBABIMGE |08
- Tl | GMEWE |0 BRI 0B | 20500 |48
éfgfgkg%k;; /%:] }3’222?;}1;&; j L e T
o T TaE WM |06 |0 (08 | SnSHaN: |08
St S0 pope T | BN |0 @K |08 |ETe | 0@
iH(Z)OllH]Z%L]5015§s7§23} 15t 493 Td |EMTNE |08 [EMTWR |08 | Eeme |
521Kk ©]4F 4,2065KE ©ldk  31.6mV
9 421256 ©]/d 30MEz ©]
3
156ME  ©14 174ME  ©] 3}
W A50ME o] A 470Mp ot | SO
v 71 E e 5uve] 490Kk, 518K,
4,209.5kk2] 3l 3}
o AEHxs dAstE A de T
217199 A9t 31.6mve 27H-4 -3 (488
kiz o] 492Kk o] 3}, 516kE ©] A 520Kk ©]
st 2 42075k o)A 4,211.5KE: ©]ste]l A
= Aggh
4. 721, A& g EA7I5 =1
7b el AEEARS(FAHESE A | IEC 61097-6
371 98t & ’LOHOJ%EE AL = 4.3 Specific characteristics
el JEAES w3, o]s“Bl”o]2} 3 | 4.3.1 Bl and B2 characters
thHE AREFA 2o Hart glo] ot | (540/AI12.1) The Bl characters
o] BHE FAlo titel A Xﬂiﬂﬂ %~ | identifying the different transmitter
DS A g o] FAale] Aol A A Q]E} | coverage areas and the B2 characters
9 3te] ALg3 B1S HA &9 <= | identifying the different types of
S A messages are defined by IMO and
Azl o] ARWRS (AR Q] FFE | chosen from table I of ITU-R
st71 st Faldlt=ro]l WAl Al | Recommendation M.625, combination

=]

g 1l JEAE Teo, olst ‘B2
SthE ALEEA A W Ttz AR
oo mAAE FAle ﬂ%”oﬂfﬂ Al <] 3}
= Aol 7hed AL |, o] FAle vl

© Mo x Lfye Ny

numbers 1-26.
a) Ship equipment shall be capable of
automatically
information using character B1.

rejecting

unwanted
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b) Ship equipment shall be capable of
disabling print-out, transmission to the
INS port or display of selected types of
messages using character B2 with the
exception of messages with B2
characters A, B, D and L.

c) If any facility is rejected
(transmitter coverage area) or disabled
(type of message) the extent of any
such  limitation shall be clearly
indicated to the user (see 4.3.7).

4.3.7 Controls and indicators

(148/A.3.1) Details of the coverage
areas and message categories which
have been excluded by the operator
from reception and or display shall be
readily available.

It shall be possible to exclude at least
four different message categories. It
shall not be possible to exclude
message categories A, B, D and L.

- ITU-R M.540-2

ANNEX II

TECHNICAL CHARACTERISTICS
2.1.1 Ship equipment should be capable
of automatically rejecting unwanted
information using character Bl.

2.1.2 Ship equipment should be capable
of disabling print-out of selected types
of messages using

character B2 with the exception of
messages with B2 characters A, B and
D (see also 2.1).

tlo &H

171 9138t Bl 9 B29] AR+
% Aol 6413 o] 719

- IEC 61097-6

4.3 Specific charateristics

4.3.8 Programmable control memories
(148/A.6.3) Information for location
(B1) and message (B2) designators in
programmable memories shall be
permanently stored in non-volatile
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memory and shall not be erased by
interruptions in the power supply of
less than 6 h.

Default programmable settings shall be,
for the location (B1) designators set to
all characters and for the message (B2)
designators set to characters
ABCDEFHJKLVZ.

- IMO Res.MSC.148

6 STORAGE

6.3 Programmable control memories
6.3.1 Information for location (Bl) and
message (B2) designators in
programmable memories should not be
erased by interruptions in the power
supply of less than 6 h.

Feh7k “00"e] A

A wmE= EA E

- IEC 61097-6
4.3 Specific charateristics
4.3.2 B3 and B4 characters

(540/A11.2.2) B3 B4 is a two—character
serial number for each B2, starting
with 01 except in special cases where
the serial number 00 is wused (see
4.3.5).
4.35 Mandatory printing/display
(540/AI1.6) A message shall always be
printed, stored and displayed if B3 B4
= 00 and if it is transmitted by a coast
station that the equipment is
programmed to select.

(540/A11.2.3) The characters ZCZC Bl
B2 B3 B4 need not be
printed/displayed.

- ITU-R M.540-2

22 B3B4 is a two-character serial
number for each B2, starting with 01
except in special cases where the serial
number 00 is used (see § 6 below).

6. A message should always be printed
if B3B4 = 00.
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ul, FAleE SR FALFEC] 4% o]l | - IEC 61097-6

o] ZAgdwt 1 "WAxe Bl, B2 % |4.3.3 Preamble

B3B4(¢] 3} “HAIAID"2} geh)7b 719 | (540/AIL3) The printer or message

A store shall only be activated if the
preamble Bl B2 B3 B4 is received
without errors.
- IMO Res.MSC.148
6 STORAGE
6.1 Non-volatile message memory
6.2 Message identifications
6.2.3 Only message identifications
which have been satisfactorily received
should hbe stored; a message is
satisfactorily received if the error rate
is below 4%.

v, A7) = WA IDE 2007) |4 7] | - IEC 61097-6

e, Ao 719 8ES x33E= 4 | 48.1.1 Number of messages

S-ol = HEo Ao $Aste] v]ejd A | (148/A6.1.1) For each receiver fitted it

shall be possible to record at least 200
messages of average length 500
characters (printable and non-printable)
in non-volatile message memory. It
shall not be possible for the user to
erase messages from memory. When
the memory is full, the oldest
messages shall be overwritten by new
messages.

- IMO Res.MSC.148

6 STORAGE

6.1 Non-volatile message memory

6.2 Message identifications

6.2.1 The equipment should be capable
of internally storing at least 200
message  identifications  for  each
receiver provided.

AL HIAIAIDE BHe Salo2XE 60| - IEC 61097-6

Ay TR 719 a1, ek 72413 371 | 4.8 NAVTEX message momory

A 7oz i E 294 A 481 Equipment without integral
printers

4.8.1.3 Automatic erasure

_41_




2440 73

= AT

(148/A.6.2.2) After between 60 h and
72 h, a message and message
identification shall automatically be
erased from the store (unless tagged
for permanent retention). If the number

of received messages exceeds the
capacity of the store, the oldest
message and message identification

shall be erased.

4.8.2 Equipment with integral printer
4.8.2.2 Automatic erasure

After between 60 h and 72 h, a
message shall automatically be erased
from the store. If the number of
received messages exceeds the capacity
of the store, the oldest message shall
be erased.

- IMO Res.MSC.148

6 STORAGE

6.1 Non-volatile message memory

6.2 Message identifications

6.2.2 After between 60 h and 72 h, a
message identification should
automatically be erased from the store.
If the number of received message
identifications exceeds the capacity of
the store, the oldest message
identification should be erased.

A A = Al st =
e 7lees M A

- IEC 61097-6

4.3 Specific charateristics

4.3.4 Repetition of printing/display
(540/A11.4) Facilities shall be provided
to avoid printing, storage or display of
the same message several times on the
same ship, when such a message has
already been satisfactorily received.
(540/AIl5) The necessary information
for these measures shall be deduced
from the sequence Bl B2 B3 BA4.

- IEC 61097-6
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271 A &R 7F #Fejzl Aol = FAlg | 4.7 Integral printer

AR o] AA7F FekE I FAlo sE | 4.7.1.5 Printer requirements

Uﬂ"] A9 IDE 7IY9EA &S A, XS | The integral printer:

X7 AZE 7 AE A2 WAIA] 9] | d) shall provide temporary storage for

ID7} 71952 s A partially printed messages. If any
message is  incompletely  printed
because the paper has run out or the
printer is out of order, the message
shall be stored in the memory and
printed once new paper has been
loaded. Memory storage of further new
message identifications shall be
inhibited if there is no paper available
in the printing device.

2k g AR o] A @ {77 HE | IEC 61097-6

H ASde dd A dal“x"s) ‘?JX} 4.6 Display

e 3AE A 4.6.1.8 Corrupt characters

(148/A.5.7) The equipment shall display
an asterisk if the character is received
corrupted.

47 Integral printer

4'7.1.4 Corrupt characters

(148/A.5.7) The equipment shall print
an asterisk if the character is received
corrupted.
Annex C
(informative)
IEC 61162
operation
The example below shows a typical
message received by the Navtex
receiver with 3 bad

characters (‘*):

sentences for NAVTEX

Fh WA R Ak T 3=
A5 o2 72 A (carriage) &7 2 71 &
(o]t A5 H-A MY el g strt)o] Pt

4 A

T
T=

- IEC 61097-6

4.6 Display

4.6.1.6 Automatic line feed

(148/A5.5) If automatic line feed entails
division of a word, this shall be
indicated in the displayed text.

4.6.17 End of message display
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(148/A.5.6) When displaying received
messages on a display device, a clear
indication of the end of a message
shall be given by automatically adding

line feeds after the message or
including some  other form  of
delineation.

e AN el el 232 o] 10]3= 3 | - [EC 61097-6

T 107} 28 AL ZAsY 2x=E A | 10.3 Automatic line feed indication and
paper feed

10.3.2 Results required

Any division of a word by an
automatic line feed shall be indicated in
the print-out.

There shall be two line feeds at the
end of the message.

18T 322 (=2 167 ol A 7H

& A

of &

- IEC 61097-6

4.6 Display

4.6.1.2 Number of characters displayed
per line

(148/A.5.1) The display device shall be
able to display a minimum of 32
characters per line.

NOTE Designers of displays should
note that some NAVTEX messages
have lines with 40 characters or more.
4.7 Integral printer

47 1.1 Number of characters printed
per line

(148/A.5.1) The printer shall be able to
print a minimum of 32 characters per
line.

- IMO Res.MSC.148

5 DISPLAY DEVICE AND PRINTER
5.1 The display device and/or printer
should be able to display a minimum
of 32 characters per line.

5.3 The display device should be able
to display at least 16 lines of message
text.
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sb. 205 AH(=ri 10%kAE) o] e 1A7F | - IEC 61097-6

7bssk §A8 FE vt A 4.7.15 Printer requirements

The integral printer;

b) shall print the message received on
paper. Changing the paper or printing
mechanism, if required, shall be a
simple operation. The paper and
printing capacity shall be sufficient to
enable at least 200 000 characters to be

printed;

7. &A1 T8 e TR kS | - IEC 61097-6

EAetE RV S 7HE A 10.2 Paper roll end alarm and storage
inhibition

10.2.2 Results required

The paper—end alarm shall be activated
when the paper is running out.

The EUT shall neither print out the
initial (for example 25 times long) test
message nor store the associated
message identifications.

After insertion of the new roll of
paper, the EUT shall print out the
(one) extra test message.

A FH = WAIR] B9 165 o] | - IEC 61097-6

BAE s A 4.6 Display

4.6.1.3 Number of lines displayed
(148/A.5.3) The display device shall be
able to display at least 16 lines of
message text.

o v
=]

T EAGANA BaNA Fe WAA | IEC 61097-6

24N 7 ool M= FA] EAE A 4.6 Display

4.6.1.4 Display requirements

(148/A52) If a dedicated display
device is used, the following
requirements shall be met:

a) an indication of newly received
selected messages shall be immediately
displayed until acknowledged or until
24 h after receipt;

b) newly received selected messages

e o
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shall also be capable of being
displayed; and

c) stored messages shall be capable of
being displayed and searchable by
location (station) designators and type
of message designators.

- IMO Res.MSC.148

5.2 If a dedicated display device is
used, the following requirements should
be met:

.1 an indication of newly received
unsuppressed messages should be
immediately displayed until
acknowledged or until 24 hours after
receipt; and

2 newly received  unsuppressed
messages should also be displayed.

5002 HIA A S 200

I e I

AT 5 e A

- IEC 61097-6

4.8 NAVTEX message momory

481 Equipment without integral
printers

4.8.1.1 Number of messages
(148/A.6.1.1) For each receiver fitted it
shall be possible to record at least 200
messages of average length 500
characters (printable and non-printable)
in non-volatile message memory. It
shall not be possible for the user to
erase messages from memory. When
the memory is full, the oldest
messages shall be overwritten by new
messages.

It shall be possible to record individual
messages up to 8000 characters in
length.

4.8.2 Equipment with integral printer
4.8.2.1 Number of messages
(148/A.6.2.1) The equipment shall be
capable of internally storing at least
200 message identications for each
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receiver provided.

- IMO Res.MSC.148

6 STORAGE

6.1 Non-volatile message memory

6.1.1 For each receiver fitted it should
be possible to record at least 200
messages of average length 500
characters (printable and non-printable)
in non-volatile message memory. It
should not be possible for the user to
erase messages from memory. When
the memory is full, the oldest
messages should be overwritten by
new messages.

LA AR = BER S 4
A

o]
= (e, e o AT

3
FE&Fe 25%0lste BHED
g

o ¥ do

o] o
=

- IEC 61097-6

4.8 NAVTEX message momory

481  Equipment without integral
printers

4.8.1.2 Message tagging

(148/A.6.1.2) The user shall be able to
tag individual messages for permanent
retention.

These messages may occupy up to 25
9% of the available memory (i.e. up to
50 of the required minimum of 200 x
500 character message slots) and shall
not be overwritten by new messages.
When no longer required, the user shall
be able to remove the tag on these
messages which may then be
overwritten in normal course.

The message tagging function does not
need to be supported on a NAVTEX
receiver which does not have a
dedicated display device.

- IMO Res.MSC.148

6 STORAGE

6.1 Non-volatile message memory

6.1.2 The user should be able to tag
individual messages for permanent
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retention. These

messages may occupy up to 25% of
the available memory and should not
be overwritten by new

messages. When no longer required,
the user should be able to remove the
tag on these messages

which may then be overwritten in
normal course.

EE

o] Uyl A=A B 77

Q} =3
CFR Part 8094 =A7]7-¢] 7|&7]E€S €8&st=5 rAstL o

§ 80.1101 Performance standards.

(a) The abbreviations used in this section are as follows:

(1) International Maritime Organization(IMO).

(2) International Telecommunication Union - Telecommunication Standardization
Bureau (ITU-T) (Standards formerly designated as CCITT are now designated
as ITU-T.)

(3) International Electrotechnical Commission (IEC).

(4) International Organization for Standardization (ISO).

(5) International Telecommunication Union - Radiocommunication Bureau
(ITU-R) (Standards formerly designated as CCIR are now designated as
ITU-R.)

(¢) The equipment specified in this subpart must also conform to the
appropriate performance standards listed in paragraphs (c)(1) through (10) of
this section, which are incorporated by reference, and must be tested in

accordance with the applicable IEC testing standards listed in paragraph (c)(11)
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of this section, and are also incorporated by reference.

(1) NAVTEX receivers: (i) IMO Resolution A.525(13), “Performance Standards
for Narrow-band Direct Printing Telegraph Equipment for the Reception of
Navigational and Meteorological Warnings and Urgent Information to Ships,”
including Annex, adopted 17 November 1983.

(i) ITU-R Recommendation M.540 - 2, “Operational and Technical
Characteristics for an Automated Direct-printing Telegraph System for
Promulgation of Navigational and Meteorological Warnings and Urgent
Information to Ships,” including Annexes, 1990.

(13) Standards for testing GMDSS equipment:

(iv) IEC 61097 - 6, “Global maritime distress and safety system (GMDSS)—
part 6: Narrowband direct—printing telegraph equipment for the reception of
navigational and meteorological warnings and urgent information to ships
(NAVTEX) —Operational and performance requirements, methods of testing and

required test results,” February 1995.

wpeba] W a2 dHj el 2~ al 7] o) A9 A180.1101F 00 A = Al s A
(IMO), =AA7|EANAFATU), =A™ EF3|JIEC)Y 7E7+S
HELE grAgstal ok 53] T A A FFIMO) Res.A525(13)3 = A
A7 EANATATU)S M504-29] 71EZ270 B8t =s F4gsta gt}

A= 7eads ddo] dAsA ofysta AR Ve7lE AHEE = A
717 e (EE)e Faustes domy VerlE HACd aaHor
A = vk 540 AU

b T

FAG WHEaEA] BA J)E/FS BA WD v} o],
D

o
Directive 96/98/ECol| Al = #| 7] = StEE stal A Sk T
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Article 1

The purpose of this Directive shall be to enhance safety at sea and the

prevention of marine pollution through the uniform application of the relevant

international instruments relating to equipment listed in Annex A to be placed

on board ships for which safety certificates are issued by or on behalf of

Member States pursuant to international conventions and to ensure the free

movement of such equipment within the Community.

ANNEX A.1: Equipment for which detailed testing standards already exist in

international instruments

<HE 2-13> Un g 2ag=217]

THTE A

Item
designation

Applicable
regulations of
SOLAS 74, as

amended, and the
relevant resolutions
and circulars of the IMO

Testing standards

NAVTEX

receiver

A1/53

- Regulation IV/7.1.4

- Regulation X/3

- IMO Resolution MSC. 36
(63) 146.1.4 (1994
HSC Code)

- IMO Resolution MSC. 97
(73) 147714 (2000
HSC Code)

- IMO Resolution A.
525 (13)

- IMO Resolution A.
694 (17)

- ITU-R M 540-2

- ITU-R M 625-3

- EN 300 065 V 1.1.3
(2001-5)

- EN 301 011 V111
(1998-09)

- IEC 61097-6

- IEC 60945
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o IMO Res.A.694

(GENERAL REQUIREMENTS FOR SHIPBORNE RADIO
EQUIPMENT FORMING PART OF THE GLOBAL
MARITIME DISTRESS AND SAFETY SYSTEM
(GMDSS) AND FOR ELECTRONIC NAVIGATIONAL
AIDS)

o IMO Res.A.809
(PERFORMANCE STANDARDS FOR SURVIVAL CRAFT
TWOWAY VHF RADIOTELEPHONE APPARATUS)

o IMO Res.MSC.149

(ADOPTION OF THE REVISED PERFORMANCE
STANDARDS FOR SURVIVAL CRAFT PORTABLE
TWO-WAY VHF RADIOTELEPHONE APPARATUS)

A 6 A1 7) 7
(IMO)

o ITU-R M.489-2

(TECHNICAL CHARACTERISTICS OF VHF
RADIOTELEPHONE EQUIPMENT OPERATING IN THE
MARITIME MOBILE SERVICE IN CHANNELS SPACED
BY 25kk)

SAA SN A
(ITU)

o IEC 61097-12

A A7) E5F3) 2 | (Survival craft portable two-way VHF radiotelephone
(IEC) apparatus - Operational and performance requirements,

methods of testing and required test results)
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ALBE(Z A O G E A
uho] W] Aele zuabn) @A

FA 9 7lw7E .
1. 232 7k g A - IEC 61097-12

3.2 General

3.22 (A.809(19) 1/2.3) The equipment
shall:

9) be of small size and light weight;

- IMO Res.MSC.149

2 GENERAL

2.3 The equipment should:

.9 be of small size and light weight;

- IMO Res.A.809

- ANNEX 1(Portable)

2 GENERAL

2.1 The equipment should be portable
and capable of being used for onscene
communication between survival craft,
between survival craft and ship and
between survival craft and rescue unit.
It may also be wused for onboard
communications when capable of
operating on appropriate frequencies.
2.3 The equipment should:

.9 be of small size and light weight,;

2. 84 =443 Fosky] A9 d A - IEC 61097-12

3.2 General

3.21 (A.809(19) 1/2.1) The equipment
shall be portable and capable of being
used for on-scene communication
between  survival craft, between
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survival craft and ship and between
survival craft and rescue unit. It may
also be used for on-board
communications when capable of
operating on appropriate frequencies.
3.2.2 (A.809(19) 1/2.3) The equipment
shall:

1) be capable of being operated by
unskilled personnel;

2) be capable of being operated by
personnel wearing gloves as specified
for immersion suits in regulation 33 of
chapter III of the SOLAS 1974
Convention;

- IMO Res.MSC.149

2 GENERAL

2.3 The equipment should:

.1 be capable of being operated by
unskilled personnel;

- IMO Res.A.809

- ANNEX 1(Portable)

2 GENERAL

.1 be capable of being operated by
unskilled personnel;

- ANNEX 2(Fixed)

2 GENERAL

2.3 The equipment should:

.1 Dbe capable of being operated by
unskilled personnel;

- IEC 61097-12

3.2 General

3.2.2 (A.809(19) 1/2.3) The equipment
shall:

12) be resistant to deterioration by
prolonged exposure to sunlight.

3.4 Environmental requirements

3.4.3 (A.809(19) 1/2.35) The equipment
shall be watertight to a depth of 1 m
for at least 5 min.

3.45 (A.809(19) 1/2.3.7) The equipment
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shall not be wunduly affected by
seawater or oil or both.

- IMO Res.MSC.149

2 GENERAL

2.3 The equipment should:

.5 be watertight to a depth of 1 m for
at least 5 min;

.7 not be unduly affected by seawater,
or oil, or both;

.12 be resistant to deterioration by
prolonged exposure to sunlight; and

- IMO Res.A.809

- ANNEX 1(Portable)

2 GENERAL

4 withstand drops on to a hard surface
from a height of 1 m;

.7 not be unduly affected by seawater,
or oil, or both;

.12 be resistant to deterioration by
prolonged exposure to sunlight; and

- ANNEX 2(Fixed)

2 GENERAL

2.3 The equipment should:

4 be watertight to a depth of 1 m for
at least 5 min;

.6 not be unduly affected by seawater
or oil or both;

oj&= X
ol ol A%
| A1 Q)

- IEC 61097-12

3.3.6 Marking and identification
(A.809(19) 1/13) In addition to the
items specified in resolution A.694(17)
on general requirements, as detailed in
IEC 945, the following shall be clearly
indicated on the exterior of the
equipment:

1) brief operating instructions;

2) expiry date for the primary
batteries.

- IMO Res.MSC.149

13 LABELLING
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13.1 In addition to the general
requirements specified in resolution
A.694(17), the following should be
clearly indicated on the exterior of the
equipment:

.1 brief operating instructions; and

- IMO Res.A.809

- ANNEX 1(Portable)

13 LABELLING

In addition to the general requirements
specified in resolution A.694(17), the
following should be clearly indicated on
the exterior of the equipment:

.1 brief operating instructions; and

- ANNEX 2(Fixed)

13 LABELLING

In addition to the general requirements
specified in resolution A.694(17), the
following should be clearly indicated on
the exterior of the equipment:

.1 brief operating instructions; and

=4 4 d+= | - IEC 61097-12
T Hol 2 4 A+ (Y | 3.2 General
7l A #od A)ol | 322 (A809(19) 1/2.3) The equipment

shall:

11) have provisions for its attachment
to the clothing of the user, including
the immersion suit; and

- IMO Res.MSC.149

2 GENERAL

2.3 The equipment should:

.11 have provisions for its attachment
to the clothing of the user and also be
provided with a wrist or neck strap.
For safety reasons, the strap should
include a suitable weak link to prevent
the bearer from being ensnared;

- IMO Res.A.809

- ANNEX 1(Portable)

2 GENERAL
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2.3 The equipment should:
.11 have provisions for its attachment
to the clothing of the user;

- IEC 61097-12

3.3.4 Safety precautions

3.3.4.2 (A.809(19) 1/2.3.8) The
equipment shall have no sharp
projections which  could damage
survival craft.

- IMO Res.MSC.149

2 GENERAL

2.3 The equipment should:

.8 have no sharp projections which
could damage survival craft;

- IMO Res.A.809

- ANNEX 1(Portable)

2 GENERAL

2.3 The equipment should:

.8 have no sharp projections which
could damage survival craft;

- ANNEX 2(Fixed)

2 GENERAL

2.3 The equipment should:

7 have no sharp projections which
could injure personnel,

- IEC 61097-12

3.3.7 Warming-up period

(A.809(19) 1/5) The equipment shall be
operational within 5 s of switching on.
- IMO Res.MSC.149

2 GENERAL

5 PERMISSIBLE WARMINGUP
PERIOD

51 The equipment should be
operational within 5 s of switching on.
- IMO Res.A.809

- ANNEX 1(Portable)

5 PERMISSIBLE WARMINGUP
PERIOD

The equipment should be operational
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within 5 s of switching on.
- ANNEX 2(Fixed)
5 PERMISSIBLE
PERIOD
The equipment should be operational
within 5 s of switching on.

WARMINGUP

8. 156.3M=

=
=

Argar

=
T

- IEC 61097-12
3.3.5 Frequency bands and channels
3.35.1 (A.809(19) 1/3.1) The two-way
radiotelephone shall be capable of
operation on the frequency 156,800
MHz (VHF CH 16) and on at least one
additional channel.

- IMO Res.MSC.149

3 CLASS OF EMISSION,
FREQUENCY BANDS AND
CHANNELS

3.1 The two-way radiotelephone should
be capable of operation on the
frequency 156.800 MHz (VHF channel
16) and on at least one additional
channel.

- IMO Res.A.809

- ANNEX 1(Portable)

3 CLASS OF EMISSION,
FREQUENCY BANDS AND
CHANNELS

3.1 The two-way radiotelephone should
be capable of operation on the
frequency 156.800MHz (VHF channel
16) and on at least one additional
channel.

- ANNEX 2(Fixed)

3 CLASS OF EMISSION,
FREQUENCY BANDS AND
CHANNELS

3.1 The two-way

radiotelephone should be capable of
operation on the frequency 156.800MHz
(VHF channel 16) and on at least one
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additional channel.

9. AL FA7e] FHS FE

(mute)2 #

- IEC 61097-12

4.4 Receiver

444 (A.809(19) 1/10.2) In the transmit
condition the output of the receiver
shall be muted.

- IMO Res.MSC.149

10 RECEIVER OUTPUT

10.2 In the transmit condition, the
output of the receiver should be muted.
- IMO Res.A.809

- ANNEX 1(Portable)

10 RECEIVER OUTPUT

10.2 In the transmit condition, the
output of the receiver should be muted.
- ANNEX 2(Fixed)

10 RECEIVER OUTPUT

10.2 In the transmit condition, the
output of the receiver should be muted.

10. Ag B o] 0.25W o] o] ofof
3t IWE 2348 A= 1IWZ A7
g e 29HE 7HE A

- IEC 61097-12

4.1 General

432 (A.809(19) 1/7) The effective
radiated power shall be a minimum of
0,25 W. Where the effective radiated
power exceeds 1 W, a power reduction
switch to reduce the power to 1 W or
less is required. When this equipment
provides for on-board communications,
the output power shall not exceed 1 W
on these frequencies.

5.4.2 (4.3.2) Effective radiated power
5.4.2.3 Results required

The measured er.p. shall be between
0,25 W and 25 W.

When the er.p. exceeds 1 W the EUT
shall have a power reduction switch.

- IMO Res.MSC.149

7 TRANSMITTER POWER

7.1 The effective radiated power should
be a minimum of 0.25 W. Where the
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effective radiated power exceeds 1 W,
a power reduction switch to reduce the
power to 1 W or less is required.
When this equipment provides for
onboard communications, the output
power should not exceed 1 W on these
frequencies.

- IMO Res.A.809

- ANNEX 1(Portable)

7 TRANSMITTER POWER

The effective radiated power should be
a minimum of 025 W. Where the
effective radiated power exceeds 1 W,
a power reduction switch to reduce the
power to 1 W or less is required.
When this equipment provides for
onboard communications, the output
power should not exceed 1 W on these
frequencies.

- ANNEX 2(Fixed)

7 TRANSMITTER POWER

The R.F. output power should be a
minimum of 0.25 W. Where the R.F.
output power exceeds 1 W a power
reduction switch to reduce the output
power to 1 W or less is required.

1. Fedd4S 20dB= &7 48}04 2

a3k F27] ‘%’JQ’S%‘EE} 6dB =& 3wt

g JHEA}E 7hek e ol A J”}eriluj‘

B 25Kz o] Wolx e aE sbek A9

of g te] 20dBE H+= A I W

sl ulo] = Heto] 3.16mV o] dd A

12, 599 99 nxddSs 233 | - IEC 61097-12

THAYL FH4 2d o]de S 7Aook | 3.3.8 Power supply

st FHAYPY REAUATA FA A 3385 (A809(19) 1/125)  Primary
S wAFAY A F S A batteries shall have a shelf life of at

least 2 years and if intended to be user
replaceable shall be of a colour or
marking as defined in 3.2.3.

- IMO Res.MSC.149
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12 POWER SUPPLY

125 Primary batteries should have a
shelf life of at least 2 years, and if
identified to be user replaceable should
be of a colour or marking as defined in
2.3.13.

- IMO Res.A.809

- ANNEX 1(Portable)

12 POWER SUPPLY

12.1 The source of energy should be
integrated in the equipment and may
be replaceable by the user. In addition,
provision may be made to operate the
equipment using an external source of
electrical energy.

125 Primary batteries should have a
shelf life of at least 2 years, and if
identified to be user replaceable should
be of a colour or marking as defined in
2.3.13.

- ANNEX 2(Fixed)

12 POWER SUPPLY

123 The two-way radiotelephone
equipment may be equipped with a
primary or secondary battery. Primary
batteries should have a shelf life of at
least 2 years.

124 Where secondary batteries are
used, suitable arrangements should be
made to ensure the availability of fully
charged cells at all times.

8A] | - IEC 61097-12

9| 3.3.8 Power supply

Sk | 3.3.84 (A.809(19) 1/12.4) The primary
& | battery shall have sufficient capacity to
9l | ensure 8 h operation at its highest
rated power with a duty cycle of 1: 9.
The duty cycle is defined as 6 s
transmission, 6 s reception above
squelch opening level and 48 s
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reception below squelch opening level.
- IMO Res.MSC.149

12 POWER SUPPLY

12.4 The primary battery should have
sufficient capacity to ensure Shour
operation at its highest rated power
with a duty cycle of 1:9. This duty
cycle is defined as 6second
transmission, 6second reception above
squelch opening

level and 48second reception below
squelch opening level.

- IMO Res.A.809

- ANNEX 1(Portable)

12 POWER SUPPLY

12.4 The primary battery should have
sufficient capacity to ensure Shour
operation at its highest rated power
with a duty cycle of 1:9. This duty
cycle is defined as 6second
transmission, 6second reception above
squelch opening

level and 48second reception below
squelch opening level.

- ANNEX 2(Fixed)

12 POWER SUPPLY

12.2 The source of energy should have
sufficient capacity to ensure Shour
operation at its highest rated power
with a duty cycle of 1:9. This duty
cycle is defined as 6second
transmission, 6second reception above
squelch opening

level and 48second reception below
squelch opening level.

- IEC 61097-12

3.2 General

3.2.3 (A.809(19) 1/2.3.13) The
equipment shall be either of a highly
visible yellow/orange colour or marked
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with a surrounding yellow/orange
marking strip.

- IMO Res.MSC.149

2 GENERAL

2.3 The equipment should:

.13 be either of a highly visible
yellow/orange colour or marked with a
surrounding  yellow/orange  marking
strip.

- IMO Res.A.809

- ANNEX 1(Portable)

2 GENERAL

2.3 The equipment should:

.13 be either of a highly visible
yellow/orange colour or marked with a
surrounding  yellow/orange  marking

strip.
15. A45zel] 23 GIEA & AL&-3s)+= | - IEC 61097-12
b9 Ver] o 4%e A 4.1 General

421 (M.489-2/1.1.1 and .3) The class
of emission shall be G3E (frequency
modulation with a  pre—emphasis
characteristic of 6 dB/Octave).

- ITU-R M.489-2

1.1 General characteristics

1.1.1 The class of emission should be
F3E/G3E.
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§ 80.1101 Performance standards.

(a) The abbreviations used in this section are as follows:

(1) International Maritime Organization (IMO).

(2) International Telecommunication Union— Telecommunication Standardization
Bureau (ITU-T) (Standards formerly designated as CCITT are now designated
as ITU-T.)

(3) International Electrotechnical Commission (IEC).

(4) International Organization for Standardization (ISO).

(5) International Telecommunication Union—Radiocommunication Bureau
(ITU-R) (Standards formerly designated as CCIR are now designated as
ITU-R.)

(b) All equipment specified in this subpart must meet the general requirements
for shipboard equipment in conformity with performance specifications listed in
this paragraph, which are incorporated by reference. The Director of the Federal
Register approves this incorporation by reference in accordance with 5 U.S.C.
552(a) and 1 CFR part 51.

(c) The equipment specified in this subpart must also conform to the appropriate
performance standards listed in paragraphs (c)(1) through (10) of this section,
which are incorporated by reference, and must be tested in accordance with the
applicable IEC testing standards listed in paragraph (c)(11) of this section, and
are also incorporated by reference.

(7) Two-Way VHF radiotelephone: (i) IMO Resolution A.809(19), “Performance
Standards for Survival Craft Two-Way VHF Radiotelephone Apparatus,”
including Annexes 1 and 2, adopted 23 November 1995.

(i) IMO Resolution MSC.80(70), “Adoption of New Performance Standards for
Radiocommunication Equipment,” with Annexes, adopted 8 December 1998.

(13) Standards for testing GMDSS equipment:

(ix) IEC 61097 - 12 Ed 1.0, “Global maritime distress and safety system
(GMDSS) —part 12: Survival craft portable two-way VHF radiotelephone
apparatus —Operational and performance requirements, methods of testing and

required test results,” December 1996.
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(IMO), A7 EAAFATU), A7 E=3] S (IEC)Y 7=
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E 3] 9 (IEC) 61909-129] 71&x7o] ¥
= %136‘}7 ATH A= 7lE8ds ddo] dAA ofystal Al

= |
E71% AFE AT T Fastes ForA VE7]
A

Yoy
L

@

e

AN
I fe ru

Article 1

The purpose of this Directive shall be to enhance safety at sea and the
prevention of marine pollution through the uniform application of the relevant
international instruments relating to equipment listed in Annex A to be placed
on board ships for which safety certificates are issued by or on behalf of
Member States pursuant to international conventions and to ensure the free

movement of such equipment within the Community.

ANNEX A.1: Equipment for which detailed testing standards already exist in

international instruments
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Item
designation

Applicable
regulations of
SOLAS 74, as

amended, and the
relevant resolutions

and circulars of the IMO

Testing standards

A1/517

Portable
Survival craft
two-way VHF
radiotelephone
apparatus

Regulation 11/6.2.1
IMO Resolution
MSC.36 (63)8.2.1.1
(1994 HSC Code)
IMO Resolution 97
(73) 8.2.1.1 (2000
HSC Code)

IMO Resolution A.809
(19) Annex 1

IMO Resolution
A.694 (17)

ITU-R M.489-2
(10/95)

ITU-R M.542.1
(07/82)

ETS 300 225
(1998-01)

EN 300 828 VI1.1.1
(1998-03)

EN 60945 (1997)

IEC 61097-12 (1996)
IEC 60945 (1996)

Ed 3

A1/518

Fixed Survival
craft twoway
VHF
radiotelephone
apparatus

Regulation I11/6.2.1
IMO Resolution MSC. 36
(63) 82.1.1 (1994 HSC
Code)

IMO Resolution 97
(73)  82.1.1 (2000
HSC Code),

IMO Resolution A.809
(19) Annex 2
IMO Resolution A.
694 (17)

ITU-R M.489-2 (10/95)

EN 301 466 (2000-11)
EN 60945 (1997)
EN 301 466 (2000-11)
IEC 60945 (1997)
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7] A4ATU) 9 T
(IEC)®] 45 Adnlel Al

7ol =

<E 221> GEAYRAAGEA FAFA A

T2

A 6 417
(IMO)

o IMO Res.A.694

(GENERAL REQUIREMENTS FOR SHIPBORNE RADIO
EQUIPMENT FORMING PART OF THE GLOBAL
MARITIME DISTRESS AND SAFETY SYSTEM
(GMDSS) AND FOR ELECTRONIC NAVIGATIONAL
AIDS)

o IMO Res.A.804

(PERFORMANCE STANDARDS FOR SHIPBORNE MF
RADIO INSTALLATIONS CAPABLE OF VOICE
COMMUNICATION AND DIGITAL SELECTIVE
CALLING)

o IMO COMSAR/Circ.32
(HARMONIZATION OF GMDSS REQUIREMENTS FOR
RADIO INSTALLATIONS ON BOARD SOLAS SHIPS)

SAA S A
(ITU)

o ITU-R M.476-5
(DIRECT-PRINTING TELEGRAPH EQUIPMENT IN THE
MARITIME MOBILE SERVICE)

o ITU-R M.491-1

(TRANSLATION BETWEEN AN IDENTITY NUMBER
AND IDENTITIES FOR DIRECT-PRINTING
TELEGRAPHY IN THE MARITIME MOBILE SERVICE)

o ITU-R M.492-6

(OPERATIONAL PROCEDURES FOR THE USE OF
DIRECT-PRINTING TELEGRAPH EQUIPMENT IN THE
MARITIME MOBILE SERVICE)

o ITU-R M.493-13
(Digital selective—calling system for use in the maritime
mobile service)

o ITU-R M.541-9
(Operational procedures for the use of digital selective
—calling equipment in the maritime mobile service)
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o ITU-R M.625-3

(DIRECT-PRINTING TELEGRAPH EQUIPMENT
EMPLOYING AUTOMATIC IDENTIFICATION IN THE
MARITIME MOBILE SERVICE)

o ITU-R M.1173

(TECHNICAL CHARACTERISTICS OF SINGLE-
SIDEBAND TRANSMITTERS USED IN THE MARITIME
MOBILE SERVICE FOR RADIOTELEPHONY IN THE
BANDS BETWEEN 1606.5 kHz (1 605 kHz REGION 2)
AND 4 000 kHz AND BETWEEN 4 000 kHz AND 27 500
kHz)

= A A 7] 3] 9

o IEC 61097-3

(Digital selective calling (DSC) equipment - Operational and
performance requirements, methods of testing and required
testing results)

o IEC 61097-9

(Shipborne transmitters and receivers for use in the MF
and HF bands suitable for telephony, digital selective calling
(DSC) and narrow band direct printing (NBDP). operational
and performance requirements, methods of testing and
required test results)

Z ) E A A AR = B E] R A4z A A
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5 Methods of testing and required test
results

5.1 General

5.1.1.7 Impedance or circuit of test
signal sources For testing equipment
integrated within a receiver, the test
signal shall be derived from a resistive
source of b0 Q

- IEC 61097-9

3 Performance requirements

3.10 Classes of emission

The equipment shall provide for the
transmission and reception of upper
side-band signals using the classes of
emission as appropriate for the
equipment:

- J3E: single side-band telephony with
the carrier suppressed at least 40 dB
below peak envelope power;
6 Radiotelephone alarm
generator

6.3 Frequency and duration of tones
(421/3.1) The frequency of both the 1
300 Hz and 2 200 Hz tones shall be
maintained within a tolerance of *1,5

signal
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7 Methods of testing and required test
results

7.9 General conditions of measurement
79.1 Arrangements for test signals
applied to the receiver input The 50 W
network may be substituted, at the
request of the manufacturer, by an
network consisting of a 10 W resistor
in series with a 250 pF capacitor for
frequencies below 4 MHz.

7.9.5 Artificial antennas

For the purpose of testing, the
transmitter shall meet the requirements
of this standard at the output of the
antenna matching device when
connected to the artificial antennas
listed below.

This shall in no way imply that the
transmitter shall only work with
antennas having these characteristics.
- 1 605 kHz to 4 000 kHz:

The artificial antenna shall consist of a
resistance of 10 W and a capacitance
of 250 pF connected in series.

- 4 MHz to 27,5 MHz:

The artificial antenna shall consist of a
resistance of 50 W.

8 Transmitter

8.1 General

811 Frequencies and classes of
emission The transmitter shall provide
upper side-band signals only or upper
side-band and frequency shift keying
signals in accordance with 3.10.

8.13 (3.10) Carrier suppression

8.13.3 Results required

The carrier suppression for modulation
J3E shall be at least 40 dB.

The carrier suppression for modulation
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H3E shall be between 4,5 dB and 6 dB.

2. Aub=re] FAGA 24 1605k ©]/4 | - IEC 61097-9
27500k ©]3te] Fut4=2] A9E AL£3} | 8 Transmitter
= AL o Fa7) 1587k +40Hz 9] | 8.14 Continuous operation
A WsskA ofyd A 8.14.2 Method of measurement
The transmitter shall be connected to
the artificial antenna as specified in
7.9.5 and driven to its maximum output
power measured under 8.3, using for
J3E transmitters the two-tone test
signal as described in 8.3.2, and for
DSC and NBDP transmitters
continuous dot pattern. For a period of
15 min the equipment shall transmit
continuously.
8.14.3 Results required
The output power shall not vary by
more than +3 dB from the rated output
power. The limits of 8.3.3 shall not be
exceeded.
3. W] wel A= BT
o Mzt b A& A
4. 1,605k ©]7 27,500k ©]ste] F34= | - IEC 61097-9
o] Mg Ag3teE AL FHAA FH | 8 Transmitter
He AFEFAAH gz B2 due] | 89 Power of out-of-band emissions
Fyuguith 2 A #Fo] e Fo| s | using SSB telephony
g A 8.9.3 Results required
B g uFALA Tt 9] The power of any out-of-band
B 712 emission supphcfd to the aI:tlfICIal
2] A Z 1} 4= 9} ] antenna shall be in accordance with the
7+ table given below.
1.5kl fiJjJr 4.5kl 31dB ©] A4 Separation A in
] 3k kHz between the Minimum
ADM = 5 er 7Ol 38dB ©]% frequency attenuation below
13t of the .
43dB ©]% thut, out-of-band maximum peak

2wt

=2 = Sk =
7.5k = :—“/]'O]'x_ %]_\f‘jj_a_/dgjéj'o]
7
> 50ml o] 3k = ofof
sk,

envelope power

emission and a
dB

frequency 1 400
Hz above the
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524 A v) 9f 3 = A3
carrier
15 < A < 45 31
45 < A < 75 38
43 without
75 < A L 12 exceeding the
power of 50 mW
5 FAAste] RbEF I A G F I
Bl 14k 22 AY A
6. k4] <2008.12.31>
7. A sEHAE FAste FAGA =
AesEAsE SAske Ao vEy
= 2 = s A
8 TalwAe 772 HIHEA A5
o= 6x'd o], dAaldst HE&Ql AN
o = 1228 oo AMIES AEE F A
= A
9. TFTEAE WERALA S 7= F
211021 o], $A1 8ad o] S A&
g da, F2 8 AT 4 AEE
1579 g oz Fd AfdoA FH4
d F ds A
@ FAFA 2He g 7 9 2
=3
1.t %9 = A% Aoy, & | - [EC 61097-9
A8 1IW o]ste] F41AHHE AFE-3F | 5 Receiver
= FAT A3 dojE o9& | 5.3 Usable sensitivity
sk} (806/C3) For classes of emission J3E
TR = al and F1B the sensitivity of the receiver
ANz Zeu 7k 20dB¢l uwj|| shall be equal to or better than 6 mV
o] AAZT e 281 Z||emf. at the receiver input for a
o Ay g3} 7] ¢ 3}| | signal-to-noise ratio of 20 dB. For
HE Z=A17] g Heto]l 3w o]|| NBDP and DSC an output character
SHA38ZA138F 2 A238ke]|| error rate of 10-2 or less shall be
=NAA 2 A seh)y A || obtained for a signal-to-noise ratio of
_ Ey 12 dB.
oy oo o Al %l 5 B g Receiver
A% =z 2.4k g 3k o] 3t gj Audifo frequency pass band
" _ - 4.1 Definition
A | e (2608 Ahe] WSl £17 The audio frequency pass band,
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21?1 40dB ]
sH
FEogEdE Wxd 10
Vel syl dets T
St AEjste] gt A 4
AagXg s [ o] Hojz wWadE
7hek el s 3dB
et Walvl A=At
o] 10mV o] A
Fu HES IAY 13
Mi; o]std uwholl +20Hz ©]
3l 13MkE P& wel +50
TR 7] Hz oletd B Adubel Al AL
o] Fu4 |83 AdE FAYHE 50
Hz ol3te] Faap= 4l
g UEE 24T F 9l
S A
1,400Hz9] F3p4=2 WHzd
0ol A7 dEAGS
ZFgdet |73 wele AZAEH 2
K= ol 1o 1400Hze] =¥
3} a2 Fo FIHE B

g H7F 20dB ©] %

measured at the audio line output of
the receiver, is the frequency band in
which the attenuation relative to peak
response does not exceed 6 dB.

9.4.3 Results required

The audio frequency pass band shall
exceed 350 Hz to 2 700 Hz.

9.10 Intermodulation

9.10.2 Method of measurement

This test only needs to be carried out
on J3E.

The test shall be performed on 2 182
kHz for J3E or 2 1875 kHz for F1B if
the receiver is

designed to work in the 1 605 kHz -
4 000 kHz band only, or 8 291 kHz for
J3E or 8 4145 kHz for F1B if the
equipment is designed to work on all
maritime bands in the 1 605 kHz - 27
500 kHz range.

- Class of emission J3E:

With the AGC operative, the RF/IF
gain control (if provided) at its
maximum, and any input attenuator
adjusted to minimum attenuation, an
unmodulated input signal 1 000 Hz
higher than the frequency to which the
receiver is tuned shall be applied to the
receiver input at a level of +30 dBuV
and the audio frequency gain control
shall be adjusted to give standard
output power.

- Class of emission F1B analogue:
With the AGC operative, the RF/IF
gain control (if provided) at its
maximum, and any input attenuator
adjusted to minimum attenuation, an
unmodulated input signal on the
assigned frequency shall be applied to
the receiver input at a level of +20 dB
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With the wanted signal still applied,
two equal level unmodulated signals
shall be simultaneously applied to the
input of the receiver, and neither of
these two signals shall have a
frequency within 30 kHz from the
wanted signal. Input frequencies likely
to cause unwanted intermodulation
products are in  Recommendation
ITU-R M.332-4, section 6.4 (see annex
B).

When choosing the frequencies used
for this measurement, care should be
taken to avoid

frequencies at which spurious
responses occur. The input levels of
the two interfering signals shall remain
equal and shall be adjusted to reduce
the SINAD at the receiver output to 20
dB, carefully adjusting the frequency of
one of the unwanted signals to
maximize the reduction in SINAD.

- Class of emission F1B digital

With the AGC operative, the RF/IF
gain control (if provided) at its
maximum, and any input attenuator
adjusted to minimum attenuation, a
signal on the assigned frequency shall
be applied to the receiver input at a
level of +20 dBg#V modulated with a
signal of 100 baud with a frequency
shift of +85 Hz suitable for bit error
tests. Two equal level unmodulated
signals shall be simultaneously applied
to the input of the receiver, neither of
these two signals shall have a
frequency within 30 kHz from the
wanted signal. Input frequencies likely
to cause unwanted intermodulation
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products are in  Recommendation
ITU-R M.332-4, section 6.4.

When choosing the frequencies used
for this measurement, care should be
taken to avoid

frequencies at which spurious
responses occur. The input levels of
the two interfering

signals shall remain equal and shall be
adjusted to +70 dBmV. The frequency
of one of the unwanted signals shall be
carefully adjusted to maximize the
increase in BER.

9.10.3 Results required

The level of each of the two
interfering signals which result in a 20
dB SINAD at the receiver output shall
be not less than +80 dB#V for J3E and
+70 dBgV for F1B with an analogue
output.

For F1B with a digital output, the level
of each of the two interfering signals
shall be +70 dB¢V and the BER shall
be equal to or better than 10 - 2.

9.11 Spurious response rejection ratio
9.11.3 Results required

- Class of emission J3E and class of
emission F1B (analogue output):

The spurious response rejection ratio
shall be 60 dB or better.

- Class of emission F1B with only
digital output:

The BER shall be 10-2 or better.

=442 AL Ae A9
Al Ago] MERE A
NE2 FAT 5 9L A
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§ 80.1101 Performance standards.

(a) The abbreviations used in this section are as follows:

(1) International Maritime Organization(IMO).

(2) International Telecommunication Union — Telecommunication Standardization
Bureau (ITU-T) (Standards formerly designated as CCITT are now designated
as ITU-T.)

(3) International Electrotechnical Commission (IEC).

(4) International Organization for Standardization (ISO).

(5) International Telecommunication Union - Radiocommunication Bureau
(ITU-R) (Standards formerly designated as CCIR are now designated as
ITU-R.)

(c) The equipment specified in this subpart must also conform to the appropriate
performance standards listed in paragraphs (c)(1) through (10) of this section,
which are incorporated by reference, and must be tested in accordance with the
applicable IEC testing standards listed in paragraph (c)(11) of this section, and
are also incorporated by reference.

(3) MF radio equipment: (i) IMO Resolution 804(19), “Performance Standards for
Shipborne MF Radio Installations Capable of Voice Communication and Digital
Selective Calling,”with Annex, adopted 23 November 1995, as amended by IMO
Resolution MSC.68(68), “Adoption of Amendments to Performance Standards for
Shipborne Radiocommunication Equipment,” GMDSS terrestrial communications
- 1.2(c), adopted 6 June 1997.

(i) ITU-R Recommendation M.493-11, “Digital Selective-calling System for Use
in the Maritime Mobile Service,” with Annexes 1 and 2, 2004.

(iii) ITU-R Recommendation M.541-9, “Operational Procedures for the Use of
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Digital Selective-Calling Equipment in the Maritime Mobile Service,” with
Annexes 1 through 5, 2004.

(4) MF/HF radio equipment: (i) IMO Resolution A.806(19), “Performance
Standards for Shipborne MF/HF Radio Installations Capable of Voice
Communication, Narrow-Band Direct Printing and Digital Selective Calling,”
with Annex, adopted 23 November 1995, as amended by IMO Resolution
MSC.68(68), “Adoption of Amendments to Performance Standards for Shipborne
Radiocommunication Equipment,” GMDSS terrestrial communications - 1.3(c),
adopted 6 June 1997.

(ii) ITU-R Recommendation M.493-11, “Digital Selective—calling System for Use
in the Maritime Mobile Service,” with Annexes 1 and 2, 2004.

(iii) ITU-R Recommendation M.541-9, “Operational Procedures for the Use of
Digital Selective-Calling Equipment in the Maritime Mobile Service,” with
Annexes 1 through 5, 2004.

(iv) IMO Resolution A.700(17), “Performance Standards for Narrow-band
Direct-printing Telegraph Equipment for the Reception of Navigational and
Meteorological Warnings and Urgent Information to Ships (MSI) by HF,”
adopted 6 November 1991.
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Article 1

The purpose of this Directive shall be to enhance safety at sea and the
prevention of marine pollution through the uniform application of the relevant
international instruments relating to equipment listed in Annex A to be placed on
board ships for which safety certificates are issued by or on behalf of Member
States pursuant to international conventions and to ensure the free movement of

such equipment within the Community.

ANNEX A.1: Equipment for which detailed testing standards already exist in

international instruments

% 223> @SR TN fAFA A

Applicable
regulations of
e SOLAS 74, as -
No designation amended, and the Testing standards

relevant resolutions
and circulars of the IMO

- Regulation IV/715 | - ETS 300 067 Edl
UF marine | - Regulation X/3 (1992-09) +A1(1998
safety - IMO Resolution MSC. 36 -09)
. . 63) 14615 (1994 HSC | - EN 60945 (1997)
A1/55 mf‘();znsit)lon Code) ~ EN 61162

— IMO Resolution MSC. 97 | = ETS 300 067 Ed.1
(73) 14715 (2000 (1992-09)  +A1(1998
HSC Code) -09)

- IMO Resolution A. |- IEC 60945 (1996)

equipment (HF
NBDP receiver)
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Applicable
regulations of

Item SOLAS 74, as .
e designation amended, and the Tesitae siEmsets
relevant resolutions
and circulars of the IMO
699(17)
- IMO Resolution A.
700(17)
- IMO Resolution A.
806 (19)
- IMO Resolution A.
694 (17) IEC 61162
- ITU-R M.491-1
- ITU-R M.492-6
- ITU-R M.540-2
- ITU-R M.625-3
- ITU-R M.688
-  Regulation IV/9.1.1,
IV/10.1.2,
- Regulation X/3
MO Resolution MSC. 36 EN 300 338 V121
63) 14811 (1994 | (199709
T ETS 300 373 ed.l
HSC Code) (1995-08) + Al (19
MF radio - IMO Resolution MSC. 97 97-08)
capablf) .of (73)  149.1.1 (2000 EN 60945 (1997)
transmitting HSC Code), ]
A.1/5.10 - ) MSC/Circ 862
and recelving - IMO Resolution A
EN 61162
DSC and 804 (19) as amen
. IEC 61097-3
radiotelephony ded by IMO Re
) IEC 61097-9
solution MSC. 68
IEC 60945
(68) Annex 2 .
) MSC/Circ 862
- IMO Resolution A. EC 61162
694 (17)
- ITU-R M. 493-10
- ITU-R M. 541-8
- Regulation IV/9.1.2 EN 301 033 V1.1.1
MF DSC watch | - Regulation IV/10.1.3 (1998-08)
AL/511 - - Regulation X/3 EN 300 338 V1.2.1
T keeping - IMO Resolution MSC. 36 (1999-04)
receiver (63) 14812 (1994 EN 60945 (1997)
HSC Code) IEC 61097-3
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Applicable
regulations of

Item SOLAS 74, as .
e designation amended, and the Tesitae siEmsets
relevant resolutions
and circulars of the IMO
- IMO Resolution MSC. 97
(73)  14.9.1.2 (2000
HSC Code)
- IMO Resolution A.
804 (19) as amended
by IMO Resolution | - IEC 61097-8
MSCE8 (68) Annex 2 - IEC 60945
- IMO Resolution A.
694 (17)
- ITU-R M. 493-10
- ITU-R M.541-8
- ITU-R .M.1173
- Regulation IV/ 10.2.1
- Regulation X/3
- IMO Resolution MSC. 36
(}?SZ: CIOZEZ')Z'I (1994} _ ETS 300 373 ed.l
- IMO Resolution MSC (}%98?708) ALY
'(92200 gS)C Cjélél)O.Z.l - EN 300 338 V1.2.1(19
MF/HF ) 99-04), ETS 300 067
. - IMO Resolution A.
radio capable Ed.1(1990-11)+A1
06 (19) as amended
of by IMO Resolution (1993-10)
transmitting - EN60945 (1997)
A.1/5.14 and receiving 1;[8(3.68 (68) Annex | EN 61162
DSC, NBDP ~ IMO Resolution A. |~ MSC/Circ 862
and 694 (17) - IEC 61097-3
radiotelephony  ITU-R M.A476-5 - IEC 61097-9
- IEC 61097-11
- ITU-R M.491-1
- IEC 60945
- ITU-R M.492-6
- IEC 61162
- ITU-R M.493-10 MSC/Cire. 862
- ITU-R M.541-8 e
- ITU-R. M.625-3
- ITU-R. M.1173
- IMO MSC/Circ. 862
A.1/5.15 MF/HF DSC - Regulation I1V/10.2.2 - EN 301 033 V1.1.1

_97_




Applicable
regulations of
Item SOLAS 74, as
designation amended, and the
relevant resolutions
and circulars of the IMO

Testing standards

- Regulation X/3

- IMO Resolution MSC. 36
(63) 149.2.2 (1994
HSC Code)

- IMO Resolution MSC. 97 (1998-08)
(73) 14.10.2.2 (2000 | - ETS 300 338 V1.2.1

watch HSC Code) (1999-04)
keeping - IMO Resolution A. |- EN 60945 (1997)
receiver 806 (19) as amended | - IEC 61097-3
by IMO Resolution | - IEC 61097-8
MC 8 63) Amnex 3 - IEC 60945
- IMO Resolution A.
694 (17

- ITU-R M.493-10
- ITU-R M.541-8
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SARZENAT Aapatz F5 A18E gl wek W &
AN M3 289 2wt Sl del $UTE T AR o] & W
Goholof gtk TR FE tE3 2o
(4% 28] Z9od] Al TE FuF

(A36ZATFA25 = 2 A3ZA3e, A4% ##)
(x QBT 22 AI8E F8)
o A o1z
FAFAED) | 0 | smwn | ws
ARAL | FA - S 5
A | o 437 | a4 2 Al
K - Fi4 | Fo4
60 m) 156.025 | 160.625 X X X
01 m) 156.050 | 160.650 X X X
61 m) 156.075 | 160.675 X X X
02 m) 156.100 | 160.700 X X X
62 m) 156.125 | 160.725 X X X
03 m) 156.150 | 160.750 X X X
63 m) 156.175 | 160.775 X X X
04 m) 156.200 | 160.800 X X X
64 m) 156.225 | 160.825 X X X
05 m) 156.250 | 160.850 X X X
65 m) 156.275 | 160.875 X X X
06 )] 156.300 X
2006 XXX) 160.900 | 160.900
66 m) 156.325 | 160.925
07 m) 156.350 | 160.950
67 h) 156.375 | 156.375 X
08 156.400
68 156.425 | 156.425 X
09 i) 156.450 | 156.450 X
69 156.475 | 156.475 X
10 h), q) 156.500 | 156.500 X X
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5215 544 i)
A1 A 4
k]l:ﬂ-% —gﬁo]-g
70 .
N )| 156525 | 156.525
11 q) 156.550 | 156.550
71 156.575 | 156.575
12 156.600 | 156.600
72 i) 156.625
13 k) 156.650 | 156.650
73 h), i) 156.675 | 156.675
14 156.700 | 156.700
74 156.725 | 156.725
15 2) 156.750 | 156.750
75| n), XI) 156.775 | 156.775
16 )] 156.800 | 156.800
76 | n), XI) | 156.825 | 156.825
17 2) 156.850 | 156.850
77 156.875
18 m) 156.900 | 161.500
Al), A2),
78 43) 156.925 | 161.525
1078 156.925 | 156.925
2078 161.525 | 161.525
Al), A2),
19 43) 156.950 | 161.550
1019 156.950 | 156.950
2019 161.550 | 161.550
Al), A2),
79 A3) 156.975 | 161.575
1079 156.975 | 156.975
2079 161.575 | 161.575
Al), A2),
20 A3) 157.000 | 161.600
1020 157.000 | 157.000
2020 161.600 | 161.600
80| BI), EI) | 157.025 | 161.625
21 Bl1), El) | 157.050 | 161.650
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S ol xjd}
SAFRSM) | Y orn
At + 354 35
AAd 4
. A3 | 99 2 !
Aduts | St =g | =g
FI5 | FH4
81 | BI), EI) | 157.075 | 161.675 X X X
22 BI), E1) | 157.100 | 161.700 X X
BI), DI),
82 £l 157.125 | 161.725 X X X
BI), DI),
23 El) 157.150 | 161.750 X X X
BI), DI),
83 ) 157.175 | 161.775 X X X
BI), CI),
24 pl), ED) 157.200 | 161.800 X X X
BI), CI),
84 Dl). El) 157.225 | 161.825 X X X
BI), CI),
25 i), El) 157.250 | 161.850 X X X
BI), CI),
85 pl), ED) 157.275 | 161.875 X X X
BI), CI),
2 157. 161.
6 pl), ED) 57.300 | 161.900 X X X
BI), CI),
86 Dl). El) 157.325 | 161.925 X X X
27 YYY) 157.350 | 161.950 X X
87 YYY) 157.375 | 157.375 X
28 YYY) 157.400 | 162.000 X X
88 YYY) 157.425 | 157.425 X
AIS 1 N D, p) | 161975 | 161.975
AIS 2 h, 0, p) | 162.025 | 162.025

) TR A tE A51.6935, A51.735, A51.74%, A|51.7535, Al
51765, A51.775 2L A51.785 ] HW7E ZAdte] Aw gy L
AP FHEE AMESIe], T2 e A9z

% olo] Fhsh siekmate BAe 8 HuAsgy 3
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b) 24 06, 13, 15, 16, 17, 70, 75 2 7
o WA FRPL JFL WE FUA

dold L AARe] FA AHgE

g 06, 13, 15, 16, 17, 70, 75 % 765 A <]

o WA FRAs 9P v 2

A A AT dold FAld
3t =

xo FI+ A5.226
S

c)

DT -V

& Lo
of
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9
e
_‘>_‘,
o
i
&
;O
Kx)

ITU-R ¥ M.1084¢] HAl Wde] we} thFo =10 = 125

kHz A9 1tA4& A8 5 gk

- o] 5o fdols 2d H bd FI59 25 kHz ADE(57],
Ad 06, 13, 15, 16, 17, 70, AIS1 2 AIS2)dll &S n| X7}
ol AdEo] W3] ITU-R A M48I-2¢ AFH 7|&4 54
Eoll Y& A A Lolof gl

- 125kHz #d 7t <] A&7 1 A3 HAste= 17H4 21 9
g W FAAH A 4o upEter st (WRC-12)

<EARZT F4>

f) 156.300 MHz (g 06) , 156.525 MHz ('3 70), 156.800 MHz
(A 16), 161.975 MHz (AIS 1) 3 162.025 MHz (AIS 2) 3}
= A 2 g Ay Ve 2d ad S Helss &l
ol AHEE 4 ok (WRC-07)

) Ad 159 172 AgHAHE 1 W olsta MAAdFAld AH8dE

- 105 -




olom o5 Ado] thE FHA ] gl HolA ALEHE 9ol

=, M FHAFY] W Aol wekof gt

T8 8 A9 2 AYdelA ol Fu(AY 10, 67, 73)= Tt

2 A|51.69%5, A51.73%5, A51.745, A51.75%5, A51.76%, A|51.77

% 9 A51.78%0 ®WAE xdstd, 2 F@Hol WasH, x|

Hog A FA Fx FHAA ZAPdel FTAsE vk, @

7= olo] FostE Fdw kel EAle] AHgE X St

i) 156.450 MHz (A2 09), 156.625 MHz (A2 72) 18] 1L, 156.675
MHz (A2 73) Al F35= 54 a)d HAIE 545 98] 44A
o] gl

DA 708 24 ok 2 SEe tiE UxEAYsE dEgoz A}

gxojo} @}

h)

k) A 132 AAA 7]6te] &3 obd A Az daxor A
s 7 g8 ok BAlY AFESIEE XA FHQT ol T3 T
A FAH Y FA WETE Ao g Muresty rEA
of = AFE H oA 4 9l

D ol AE(AIS 13 AIS 2)° a9 FuFE] o] EXS g3 A
AH oz AAH A o, AMAHeR &= A A
Al Al 2~E"lo] AREHE T o] 23k AFE-S A ITU-R M.13719] &
A 3ke] whglok st} (WRC-07)

m) o5 AMEL #A FHAAF = =3 Fe] Ao wel

g Fug AdzA 49 5 Atk (WRC-07)
2 A9t o5 AMA(75S 76) AL FFAE EAlout

ggE o] oF star Ad 160 Fag A4S Hsr] 9lste] =9
A8Ss 1 WE Addsn BE oJuxx7t FHajAok 3o
(WRC-12)

p) F7HAH o2 AIS 13 AIS 2& Awo 2 HE AIS 418 #4138

2
>
—
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Q)

AR AFelEAD T ATHADe Agd F Ak
(WRC-07)
AD10 D 11 LT W, A 700 FAF RS FA BES

B ToE 71Eoor & (WRC-07)

XXX) o Fyg= ol sdFolA v &8 e AT, A

2% AISS $8, MOB Al2®l B)ol clulshu, Fxgo] 4
go BHoz S8 4% AR FPTT AP FA

U Boeie e ¢ted. (WRC-12)

XD A 75 #7622 Ak 4Ag AIS WS AR (HAA 27

ITU-R A3 M1371 HA WA Hx)9] =45 flste] o594
AFATHA) AN = Zrf et (WRC-12)

Al) 20179 1214744 1, 37 Gell A= A 78,19, 79 2 20 =2

om A% fAHG o AdEL FFL Wi FAYHe x4
of meb @Al AYE AR F Atk ol FRE oF Ade d

AAgdEg AR elol @ ey, A4 sotEa Aure)

ARE B2 FFS e FAHEAY A4 we HAow
FEdE ¢ Adn (WRC-12)

A2) 2A Gl = o] AEEL FFS e FHEARY =4 wet

A3) 2017 1€¥€1Y o] %, HlEdd=olA o] AdEL IS e F
Aol Aol wet BEAERY 8o AHH F Utk

B1)

(WRC-12)
1, 3x 9ol M= Fuk 157.025-157.325MHz 2 161.725-161.925MHz
(A2 80, 21, 81, 22, 82, 23, 83, 24, 84, 25, &5, 26, ol HDHS
201711744 BAFHA 9] 2Astel tAE A 7hesitt
AZe 71%S S18te] o] Adely Fuig Agshe T2

Aokt H Askel Wk £ g3 e ol fud BN F
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Ay & 1 ZA HI QAL A= ke

2017.1.1%-¥] F3h4e 157.025-157.325MHz gl
161.625-161.925(300k)MHz (19 80, 21, 81, 22, 82, 23, 83, 24,
84, 25, 85, 26, 86 @)= ITU-R A 1842¢] A v 7o
A 7lEstal = YAE A 2Hlo A o] &gty tA " ) o]
T WAl E T4 Fe XUOE ofFE IR AR Vs

Cl) 24190l A F3}4 157.200-157.325MHz 2 161.800-161.925MHz
(A 24, 84, 25, 85, 26 2 869 3NF)= ITU-R ¥ M.18429]
4 Bdo wE gA gz dato] x AT (WRC-12)

D) 20179 19195 aZe) Rxoh} Tu, #iE, vlortaz
Gt B, BAE FaTE s Aol Ay s dolarg
7F, z9da= gaiyol, #Hjol B HnpHE o= Fuabg
157.125-157.325MHz 2 161.725-161.925MHz(A]'2 82, 23, 83,
24, 84, 25, 85, 26 ¥ 869l )= TIAEHZ TALo] X ET,
(WRC-12)

2017.11%8  F@ol=  Fu4 157.150-157.325MHz = 2
161.750-161.925MHz(Z 2 23, 83, 24, 84, 25, 85, 26 2 860°] 3
e gAEHZE dralo] AT} (WRC-12)

ED of Adse 93 v Fayve 24ste] ¢ T 57
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W &

3.6 VHF wu}7] 4] 7 (75M)

3.7 A TH A (GNSS)

3.8 o n

3.9 A& E=] 7] (ADF)

3.10 <H

3.11 mlo] A2 32 F A4 (MLS)
APPENDIX A. MLS &4
APPENDIX B. GNSS XA 7]&7]&

Vol.2 Chap. 1. A<
Chap. 2. 54|33 F2 A8 2= s P4
A u] ~AXHPANS)E | Chap. 3. FA|FFEA 8] 2~ dubd
2 FAEA Chap. 4. 3118 EA QA F(AFS)
(Communications Chap. 5. &3l s A AF(AMS) -S4
Procedures including | Chap. 6. &3 5433 F(ARNS)
those with PANS Chap. 7. &3W4dF(ABS)
status) Chap. 8. &3] 5B AAF(AMS)-dlo|HHIAFA
Part 1. tx € dolg EAAA
Chap. 1. A<
Chap. 2. 4wurALE
Chap. 3. T T A L(ATN)
Chap. 4. &3 ols94d &2 A A (AMS(R)S)
Chap. 5. 2&xt7A1gleoly BE S A HolEHEAAA
Vol 3 Chap. 6. VHF H A& do]EE2 A4 (VDL)
' Chap. 7. Subnetwork Interconnection (to be developed)
=20 A 4 Chap. 8. fisc,]'é‘ﬂ@z%ﬁ T(AFTN)
(Communications Chap. 9. &&7] T4 A4
System) Chap. 10. P-to-MP &4l
Chap. 11. ©3td| o] o] & &2 A A (HFDL)
Chap. 12. ®-& H< o] EE A A A (UAT)
Part 2. /48 AAA
Chap. 1. A9
Chap. 2. &3Fol&sdF
Chap. 3. A8 &% %] (SELCAL)
Chap. 4. &3# % 3} 3] A (aeronautical speech circuit)
Chap. 5. &2 G248 ¥4 AEA71(ELT)
Vol. 4 Chap. 1. A
Chap. 2. YnWkALg}
A gely ¥ Chap. 3. ZAl@lely AlA
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T 5 v &
=39 A A Chap. 4. F5% w74 1% (ACAS)
(Surveillance Radar | Chap. 5. = S &3 2~
and Collision Chap. 6. ThHSH A A|A (MLAT System)
Avoidance System) | Chap. 7. 35 HASEZ2 S 3 7|&4 2+
Vol. 5
Chap. 1. A ¢
g T &8 Chap. 2. &% F34
(Aeronautical Radio | Chap. 3. 30Mi ©]3} F3}4= o] &
Frequency Spectrum | Chap. 4. 30ME ©]A =34 o] &
Utilization)
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FEYR

=

o
T

T

=]

EENE g

3l 7= 7]+ AFA R (CFR)  Title 47

Chapter I Subchapter D Part 87(Aviation service)oll 4] A 3Fal At}

<% 3-3> 47 CFR Part 879 +4

Part Subpart
Subpart A - ¥¥F A H (General Information)
Subpart B - 413 % W3] (Applications and Licenses)
Subpart C - & 97 % A (Operating Requirements and
Procedures)
Subpart D - 7% 27 (Technical Requirements)
Subpart E - 53} (Frequencies)
Subpart F - &% 7] (Aircraft Stations)
Subpart G - && ZA=(Aeronautical Advisory Stations (Unicoms))
Part 87 - 1 Subpart H - ®E3 g2 = (Aeronautical Multicom Stations)
ol Subpart I - 3% ﬁo}i‘il ‘3‘4. B J"—’.Xéil(Aeronautlcal Enroute and
(Aviation AeFonauFlcal Fl.xed Stations) .
service) Subpart J - H] 5@ A& = (Flight Test Stations)
Subpart K - ¥]38) *x]¢l = (Aviation Support Stations)
Subpart L - 3&-& A]4 o] %= (Aeronautical Utility Mobile Stations)
Subpart M - -3 8AF 2 FF2=(Aeronautical Search and Rescue Stations)
Subpart N - H]4E Al (Emergency Communications)
Subpart O - &3 A= (Airport Control Tower Stations)
Subpart P - -8 34 = (Operational Fixed Stations)
Subpart Q - 4 =9 5= (Stations in the Radiodetermination Service)
Subpart R - ol ¥ =3 (Reserved)
Subpart S - A5 7]=F(Automatic Weather Stations (AWOS/ASOS))
nare] g8 FAAMN VErlEe WA dibEed 8 8 ¥
Azk, Fakgrol dis] rgstal e o] EAolrh T FAMuEE
FRetel e ES TASL i Aol ohlE FHIME Hoto]
7A7te] AW, F A4 5L FAdn Ak
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F£ 2 (Annex) 10 | @& %4 (Aeronautical Telecommunications)
Volume III FAIA A (Communication Systems)
Part 11 S E A XA (Voice Communication Systems)
FAAt 24 ELT(Emergency Locator Transmitter (ELT) for
Chap.b
Search and Rescue)
5.1 2 ¥ A} & (General)
1215M; e F=AFxE ELTY A %3 (Specification for
5.2 the 121.5 MHz component of emergency locator transmitter

(ELT) for search and rescue)
460ME: S A28 ELT A4 Z 3 (Specification for the

53 406 MHz component of emergency locator transmitter ELT)
for search and rescue)
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1. ¥&5x1 - IEC 61097-12
3.2 General
3.2.2 (A.809(19) 1/2.3) The equipment
shall:

9) be of small size and light weight;
- IMO Res.MSC.149
2 GENERAL
2.3 The equipment should:
9 be of small size and light weight,;
- IMO Res.A.809
- ANNEX 1(Portable)
2 GENERAL
2.1 The equipment should be portable
and capable of being used for onscene
communication between survival craft,
between survival craft and ship and
between survival craft and rescue unit.
It may also be used for onboard
communications when capable of
operating on appropriate frequencies.
2.3 The equipment should:
9 be of small size and light weight,;
7h &%, Ao A 191l Fdistr7 | - IEC 61097-12

3 AA 3.2 General
3.21 (A.809(19) 1/2.1) The equipment
shall be portable and capable of being
used for on-scene communication
between survival  craft, between
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survival craft and ship and between
survival craft and rescue unit. It may
also be used for on—board
communications  when capable of
operating on appropriate frequencies.
3.2.2 (A.809(19) 1/2.3) The equipment
shall:

1) be capable of being operated by
unskilled personnel;

2) be capable of being operated by
personnel wearing gloves as specified
for immersion suits in regulation 33 of
chapter III of the SOLAS 1974
Convention;

- IMO Res.MSC.149

2 GENERAL

2.3 The equipment should:

.1 be capable of being operated by
unskilled personnel;

- IMO Res.A.809

- ANNEX 1(Portable)

2 GENERAL

.1 be capable of being operated by
unskilled personnel;

- ANNEX 2(Fixed)

2 GENERAL

2.3 The equipment should:

.1 be capable of being operated by
unskilled personnel;

g AR ZA AXe] F& | 519 ELT register information shall

2
H i
o] MAIHA A& A (FEHAA) include the following:
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Note 2.— At their discretion, depending
on arrangements in place, States may
include other relevant information to be
registered such as the last date of
register, battery expiry date and place
of ELT in the aircraft (e.g. “primary
ELT” or “liferaft No. 17).

of, e AMEES /1718 Ay
g FeArae pEesl Em A9
A ¥R FUES BY] e Rl E
A A

al Fsel glelA sd@ Ao, 7]
52 A oUR AFE Folil &
48 5 9L A

A EA WAEE £wel Wa Bi A
% EE 370 9L ASelE 4% gl
o] BAY 5 AL A

7k 12150 B 243Mpe] F5he] g
AbgetE A, o] A a1
Zyzy o] FupEumirt Wie] U EM

T

T

PN = P
F£3 & Ay

5.2 SPECIFICATION FOR THE 1215
MHz COMPONENT OF EMERGENCY
LOCATOR TRANSMITTER (ELT)
FOR SEARCH AND RESCUE
Note 1.— Information on

characteristics and operational
performance of 121.5 MHz ELTs is
contained in RTCA Document DO-183
and European Organization for Civil

technical

Aviation Equipment (EUROCAE)
Document ED.62.

Note 2.— Technical characteristics of
emergency locator transmitters

operating on 121.5 MHz are contained
in ITU-R Recommendation M.690-1.
The ITU designation for an ELT is
Emergency Position — Indicating Radio
Beacon (EPIRB).

(1) ARgshe duke] F4e A2BY 2L
theh, ASE, ASX 2 AXNA S A T

Al 4= gl

5.2.1 Technical characteristics

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,
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5216 and 5217 may be used
provided that it will not prejudice
precise location of the beacon by

homing equipment.

52.1.2 The emission from an ELT
under normal conditions and attitudes
of the antenna shall be vertically
polarized and essentially
omnidirectional in the horizontal plane.

5.2.1.3 Over a period of 48 hours of
continuous operation, at an operating
temperature of minus 20°C, the peak
effective radiated power (PERP) shall
at no time be less than 50 mW.

(4) A2B A9 2 AFEa e 459 Az

5.2.177 The emission shall have a

== 300Hzol A 1,600Hz 74A1 2] AFele]l | distinctive audio characteristic achieved

A e 700Hz o]te] WRE wlx 2| by amplitude modulating the carrier

FE 438 H&z2 & wWego R FALS | with an audio frequency sweeping

T Ads A downward over a range of not less
than 700 Hz within the range 1 600 Hz
to 300 Hz and with a sweep repetition
rate of between 2 Hz and 4 Hz.

(BG) MEZZE 85% °]dd A 5.2.15 The carrier shall be amplitude
modulated at a modulation factor of at
least 0.85.
5.2.1.6 The modulation applied to the
carrier shall have a minimum duty
cycle of 33 per cent.

6) F3 &A= 0.006% oY | 521.1 Emergency locator transmitters

A (ELT) shall operate on 121.5 MHz. The

frequency tolerance shall not exceed
plus or minus 0.005 per cent.

Lt 406~406.1 Mzl F35¢] A& Ak

g3k A

5.3 SPECIFICATION FOR THE 406
MHz COMPONENT OF EMERGENCY
LOCATOR TRANSMITTER (ELT)
FOR SEARCH AND RESCUE

Note 1.— Transmission characteristics

for 406 MHz emergency locator
transmitters are contained in ITU-R
M.633.
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Note 2.— Information on technical
characteristics and operational
performance of 406 MHz ELTs is

contained in RTCA Document DO-204
and European Organization for Civil

Aviation Equipment (EUROCAE)
Document ED-62.

(1) Ag3t+= dae] 242 GIBY A

(2) T3 IAHAE T 5.3.1.2 The period between

T ® R
= g2 100ms Akole] 1099 2&
oD zaketel wESA ohiw
o Z'\]

< 28 A7ko] 5ms ol
J 7
EEE D
A% E o Bops o4 250us o3k 2

oA polds LESd A
LA PR ==

T - -

° 7f 50% + 5% 4 A

transmissions shall be 50 seconds plus
or minus 5 per cent.

et &

(4) 217gol 93] Aube] AL AL &Y
o= I A|ZFo] 45% H 7]
Aol 1 ALY AR e A

5.3.1 Technical characteristics

53.1.2 The period between
transmissions shall be 50 seconds plus
or minus 5 per cent.

(B) Fgo WMF(15E7Fe] WEolAY

24319 189 AAY s ds)

2 10979 1 o3td A

6) FTAAHL 5SW(EEHAE £2dB | 5.3.1.3 Over a period of 24 hours of

Z 3hd A continuous operation at an operating
temperature of -20°C, the transmitter
power output shall be within the limits
of 5 W plus or minus 2 dB.

(7) Z=3re]ol =Abe] 883 = HiE 77

of EAdH= Aol glow dt
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A gFEA A
A 9 $X3 dgAY T
= AAvd A

E zZt33u HAAY 3 |519 ELT register information shall
717ko]l WAIEoo] A& A(FETA) include the following:
Note 2.— At their discretion, depending
on arrangements in place, States may
include other relevant information to be
registered such as the last date of
register, battery expiry date and place
of ELT in the aircraft (e.g. “primary
ELT” or “liferaft No. 17).

A1dH]E o | 5.2.1 Technical characteristics

sk 4= 92 A 5213 Over a period of 48 hours of
continuous operation, at an operating
temperature of minus 20°C, the peak
effective radiated power (PERP) shall
at no time be less than 50 mW.

h AA9 gFe
Sahol A7 ol A

< 74

(E})Aﬁ%%*{%ﬂ Al Hhd o 2 HE
Hagas 71d A

3. AS8xA1E, A3 = A4gL u)A
AAAANE T4 mAA = A L31A
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§ 87.1 Basis and purpose.
This section contains the statutory basis and provides the purpose for

which this part is issued.

(a) Basis. The rules for the aviation services in this part are promulgated
under the provisions of the Communications Act of 1934, as amended,
which vests authority in the Federal Communications Commission (Commission)
to regulate radio transmission and to issue licenses for radio stations. These
rules conform with applicable statutes and international treaties, agreements and
recommendations to which the United States is a party. The most significant of
these documents are listed with the short title appearing in parentheses:

(1) Communications Act of 1934, as amended — (Communications Act).

(2) International Telecommunication Union Radio Regulations, in force for
the United States—(Radio Regulations).

(3) The Convention on International Civil Aviation—(ICAO Convention).
Emergency locator transmitter (ELT). A transmitter of an aircraft or a survival
craft actuated manually or automatically that is used as an alerting and locating
aid for survival purposes. Emergency locator transmitter (ELT) test station. A
land station used for testing ELTs or for training in the use of ELTs.

- §87.139 Emission limitations.

(h) For ELTs operating on 121.500 MHz, 243.000 MHz and 406.0 - 406.1 MHz the
mean power of any emission must be attenuated below the mean power of the
transmitter (pY) as follows:

- §87.141 Modulation requirements.

(g) Except that symmetric side bands are not required, the modulation

characteristics for ELTs must be in accordance with specifications contained in
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the Federal Aviation Administration (FAA) Technical Standard Order (TSO)
Document TSO-C9la titled “Emergency

Locator Transmitter (ELT) Equipment” dated April 29, 1985. TSO-C9la is
incorporated by reference in accordance with 5 U.S.C. 552(a). TSO-C91a may be
obtained from the Department of Transportation, Federal Aviation
Administration, Office of Airworthiness, 800 Independence Avenue SW.,
Washington DC 20591.

(h) ELTs must use A3X emission and may use A3E or NON emissions on an
optional basis while transmitting. Each transmission of a synthesized or recorded
voice message from an ELT must be preceded by the words “this is a
recording”’; transmission of A3E or NON emission must not exceed 90 seconds;
and any transmission of A3E or NON emissions must be followed by at least
three minutes of A3X emission.

- §87.147 Authorization of equipment.

(b) ELTs manufactured after October 1, 1988, must meet the output power
characteristics contained in §87.141(i) when tested in accordance with the Signal
Enhancement Test contained in subpart N, part 2 of this chapter. A report of
the measurements must be submitted with each application for certification.
ELTs that meet the output power characteristics of the section must have a
permanent label prominently displayed on the outer casing state, “Meets FCC
Rule for improved satellite detection.” This label, however, must not be placed
on the equipment without authorization to do so by

the Commission. Application for such authorization may be made either by
submission of a new application for certification accompanied by the required fee
and all information and test data required by parts 2 and 87 of this chapter or,
for ELTs approved prior to October 1, 1988, a letter requesting such
authorization, including appropriate test data and a showing that all units
produced under the original equipment authorization comply with the
requirements of this paragraph without change to the original circuitry.

- §87.193 Scope of service.

Transmissions by emergency locator transmitters (ELTs) are intended to be

actuated manually or automatically and operated automatically as part of an
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aircraft or a survival craft station as a locating aid for survival purposes.

- §87.195 Frequencies.

(a) ELTs transmit on the frequency 121.500 MHz, using A3E, A3X or NON
emission. ELTs that transmit on the frequency 406.0 - 406.1 MHz use G1D
emission.

- §87.195 Prohibition of 121.5 MHz ELTs.

The manufacture, importation, sale or use of 121.5 MHz ELTSs is prohibited.
- §87.197 ELT test procedures.

ELT testing must avoid outside radiation. Bench and ground tests conducted
outside of an RF-shielded enclosure must be conducted with the ELT
terminated into a dummy load.

- §87.199 Special requirements for 406.0-406.1 MHz ELTs.

e S I e e R e
&g 7] H(ICAO) S 7]%7 -

T2 FASD Jul EF pAHQ & de] Aad A ww
o =

=4 (A87.139

S}
]
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1. 2Zetol A 3.1.3 VHF localizer and associated
monitor

7F FEWHAE HE 829 S A 313 VHF localizer and associated

(EE 82] FERYA4ZA1Z7HE, A2 | monitor

Z7HE 2 A3EIME #™) 3.1.3.3 Coverage

1. 2Zeol A Note.—  Guidance material on
localizer  coverage is given in

P Attachment C, 2.1.10 and Figures
’ ° C-7A, C-7B, C-8A and C-8B.
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_Course ling

Centre of
antenna

When topographical features dictate or operational requirements

and alternative navigation facfities permit, the following coverage
may be provided:

Note— If coverage as presaibed it Chapler 3 3.1.3.31 s required
oulsioe e plus or minys 35-degree secior, (s is provided o 18.5 km
(70 NM), as indicated by tha broken arc above.

Figure C-TA. Localizer coverage with
respect to azimuth
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When topographical features dictate or operational requirements
and alternative navigation faciities permit, the foliowing coverage
may be provided:

Centra of bealizer
antenra system

Note— If coverage as presaibed i1 Chaper 3 3.1.3.3 1 s required
ouside e plus or minus 35-dagrea secior, this s provided to 18.5 km
(10 NM), a5 indicaled by tha broken arc above.

Figure C-TA. Localizer coverage with
respect to azimuth
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Figure C-7B. Reduced localizer coverage
with respect to azimuth

600m

p . O
frogom {zooom
ﬁ {See Nate)
| S— Y
|« D |
D = Distances and azimuths specifiedin 3.1.33.1

Nota— The point Pis aither 600 m (2 000 1t} above the glevation of the
Irashoid, or 300 m (1000 1Y) abiove the alevation of the highes point wittin the
ermediaie and final approach areas, whichever is tha higher

Figure C-8A, Localizer coverage with
respect to elevation
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View from approach side of arc AB:

Cross secton of coverage
volume at 31.5 km (17 NM)

™ Reised iower

coverage boundary

Figure C-8B. Reduced localizer coverage
with respect to elevation

3.1.3.3.1 The localizer shall provide
signals sufficient to allow satisfactory
operation of a typical aircraft
installation within the localizer and
glide path coverage sectors. The
localizer coverage sector shall extend
from the centre of the localizer antenna
system to distances of:

46.3 km (25 NM) within plus or
minus 10 degrees from the front course
line;

315 km (17 NM) between 10
degrees and 35 degrees from the front
course line;

185 km (10 NM) outside of plus
or minus 35 degrees from the front
course line if coverage is provided;
except that, where topographical
features dictate or operational
requirements permit, the limits may be
reduced down to 33.3km (18 NM)
within the plus or minus 10-degree
sector and 185 km (10 NM) within the
remainder of the coverage when
alternative navigational means provide
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satisfactory  coverage  within the
intermediate  approach  area.  The
localizer signals shall be receivable at
the distances specified at and above a
height of 600 m (2 000 ft) above the
elevation of the threshold, or 300 m (1
000 ft) above the elevation of the
highest point within the intermediate
and final approach areas, whichever is
the higher, except that, where needed
to protect ILS performance and if
operational requirements permit, the
lower limit of coverage at angles
beyond 15 degrees from the front
course line shall be raised linearly from
its height at 15 degrees to as high as
1 350 m (4 500 ft) above the elevation
of the threshold at 35 degrees from the
front course line. Such signals shall be
receivable, to the distances specified,
up to a surface extending outward
from the localizer antenna and inclined
at 7 degrees above the horizontal.
Note.— Where intervening obstacles
penetrate the lower surface, it is
intended that guidance need not be
provided at less than line-of-sight
heights .

3.1.33.2 In all parts of the coverage
volume specified in 3.1.3.3.1, other than
as specified in 3.1.3.3.2.1, 3.1.3.3.2.2 and
3.1.3.3.2.3, the field strength shall be
not less than 40 microvolts per metre
(minus 114 dBW/m 2 ).

Note.— This minimum field strength is
required to permit satisfactory
operational usage of ILS localizer
facilities.

3.1.33.2.1 For Facility Performance
Category 1 localizers, the minimum
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field strength on the ILS glide path
and within the localizer course sector
from a distance of 185 km (10 NM) to
a height of 60 m (200 ft) above the
horizontal plane containing the
threshold shall be not less than 90
microvolts per metre (minus 107
dBW/m 2 ).

3.1.33.2.2 For Facility Performance
Category II localizers, the minimum
field strength on the ILS glide path
and within the localizer course sector
shall be not less than 100 microvolts
per metre (minus 106 dBW/m 2 ) at a
distance of 185 km (10 NM) increasing
to not less than 200 microvolts per
metre (minus 100 dBW/m 2 ) at a
height of 15 m (50 ft) above the
horizontal plane containing the
threshold.

3.1.3.3.2.3 For Facility Performance
Category III localizers, the minimum
field strength on the ILS glide path
and within the localizer course sector
shall be not less than 100 microvolts
per metre (minus 106 dBW/m 2 ) at a
distance of 185 km (10 NM),
increasing to not less than 200
microvolts per metre (minus 100
dBW/m 2 ) at 6 m (20 ft) above the
horizontal plane containing the
threshold. From this point to a further
point 4 m (12 ft) above the runway
centre line, and 300 m (1 000 ft) from
the threshold in the direction of the
localizer, and thereafter at a height of 4
m (12 ft) along the length of the
runway in the direction of the localizer,
the field strength shall be not less than
100 microvolts per metre (minus 106
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dBW/m 2 ).

Note.— The field strengths given in
3.1.33.2.2 and 3.1.3.3.2.3 are necessary
to provide the signal-to—noise ratio
required for improved integrity.
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3.1.3 VHF localizer and associated
monitor

3.1.3.4 Course structure

3.1.34.1 For Facility Performance
Category 1 localizers, bends in the
course line shall not have amplitudes
which exceed the following:

Amplitude (DDM)

Zone (95% probabiliy)

Outer limit of coverage to

ILS Point "A 0.031
1LS Point “A™ to 0,031 at 1LS Point A"
ILS Point “B" decreasing at a linear rate to
0.015 at ILS Point “B”
ILS Point “B™ 10
ILS Point “C" (L0135
3.1.34.2 For Facility Performance

Categories II and III localizers, bends
in the course line shall not have
amplitudes which exceed the following:

Amplitude (DDM)

Zone (95% probabhility}

Duter limit of coverage o

ILS Poinl “A” 0.031
ILS Point “A™ to 0,031 at ILS Point “A™
ILS Point “B" decreasing at a linear rate to

0,005 at ILS Point “B™

ILS Point “B" to the

ILS reference datum (0.005
and, for Category III only:
ILS reference datum to
ILS Point “D" (1005
ILS Point *D" to 0,003 at ILS Point “D”
ILS Point “E” increasing at a linear rate lo

0.010 at ILS Point “E”
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Note 1.— The amplitudes referred to in
3.1.3.4.1 and 3.1.3.4.2 are the DDMs due
to bends as realized on the mean
course line, when correctly adjusted.
Note 2.— Guidance material relevant to
the localizer course structure is given
in 214, 216 and 2.1.7 of Attachment
C.

3.1.3.6 Course alignment accuracy
3.1.3.6.1 The mean course line shall be
adjusted and maintained within limits
equivalent to the following
displacements from the runway centre
line at the ILS reference datum:

a) for Facility Performance Category I
localizers: plus or minus 10.5 m (35 ft),
or the linear equivalent of 0.015 DDM,
whichever is less;

b) for Facility Performance Category II
localizers: plus or minus 7.5 m (25 ft);
c) for Facility Performance Category III
localizers: plus or minus 3 m (10 ft).
3.1.3.6.2 Recommendation. — For
Facility  Performance Category 1I
localizers, the mean course line should
be adjusted and maintained within
limits equivalent to plus or minus 4.5
m (15 ft) displacement from runway
centre line at the ILS reference datum.
Note 1.— It is intended that Facility
Performance Categories II and III
installations be adjusted and maintained
so that the limits specified in 3.1.3.6.1
and 3.1.3.6.2 are reached on very rare
occasions. It is further intended that
design and

operation of the total
system be of sufficient
accomplish this aim.
Note 2.— It is intended that new

ILS ground
integrity to
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Category II installations are to meet
the requirements of 3.1.3.6.2.

Note 3.— Guidance material on
measurement  of  localizer  course
alignment is given in 213 of

Attachment C.
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3.1.3 VHF localizer and associated
monitor
3.1.3.7 Displacement sensitivity

DOM = 0155

{if covr—vauepmwd d) \ DDOM = 10.155

s
\\ 25

i1

v

reference datum

£OM = uml

,_'t_ﬁi{%lm |1554EDM$ =l

Back course
(il provided)

DOM = 0,155
{il coverage provided)

¥ DOM=0158

A — Course sector £ 6 degrees
B — Displacement sensitivity =
al the IL5 reference datum
C — DDM increases linearly from zero to value of 0.180, and then
=0.180

0.00745 DDMmetre (0.00044 DDM/Toot)

Figure 9.  Difference in depth of medulation and
displacement sensitivity
3.1.371 The nominal displacement

sensitivity within the half course sector

shall be the equivalent of 0.00145
DDM/m (0.00044 DDM/ft) at the ILS
reference datum except that for
Category I localizers, where the
specified nominal displacement
sensitivity  cannot be met, the
displacement  sensitivity  shall  be
adjusted as near as possible to that
value. For  Facility Performance

Category I localizers on runway codes
1 and 2, the nominal displacement
sensitivity shall be achieved at the ILS
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Point “B”. The maximum course sector
angle shall not exceed six degrees.
Note.— Runway codes 1 and 2 are
defined in Annex 14.

3.1.3.7.2 The lateral displacement
sensitivity shall be adjusted and
maintained within the limits of plus or
minus:

a) 17 per cent of the nominal value for
Facility Performance Categories I and
1L

b) 10 per cent of the nominal value for
Facility Performance Category IIL
3.1.3.7.3 Recommendation. — For
Facility Performance Category II —
ILS, displacement sensitivity should be
adjusted and maintained within the
limits of plus or minus 10 per cent
where practicable.

Note 1.— The figures given in 3.1.3.7.1,
3.1.3.7.2 and 3.1.3.7.3 are based upon a
nominal sector width of 210 m (700 ft)
at the appropriate point, i.e. ILS Point
“B” on runway codes 1 and 2, and the
ILS reference datum on other runways.
Note 2.— Guidance material on the
alignment and displacement sensitivity
of localizers using two radio frequency
carriers i1s given in 2.7 of Attachment
C.

Note 3.— Guidance material on
measurement of localizer displacement
sensitivity i1s given in 29 of
Attachment C.

3.1.3.7.4 The increase of DDM shall be
substantially linear with respect to
angular displacement from the front
course line (where DDM is zero) up to
an angle on either side of the front
course line where the DDM is 0.180.
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From that angle to plus or minus 10
degrees, the DDM shall not be less
than 0.180. From plus or minus 10
degrees to plus or minus 35 degrees,
the DDM shall not be less than 0.155.
Where coverage is required outside of
the plus or minus 35 degrees sector,
the DDM in the area of the coverage,
except in the back course sector, shall
not be less than 0.155.

Note 1.— The linearity of change of
DDM  with respect to  angular
displacement is particularly important
in the neighbourhood of the course line.
Note 2.— The above DDM in the
10-35 degree sector is to be considered
a minimum requirement for the use of
ILS as a landing aid. Wherever
practicable, a higher DDM, e.g. 0.180,
is advantageous to assist high speed
aircraft to execute large angle
intercepts at operationally desirable
distances provided that limits on
modulation percentage given in
3.1.3.5.3.6 are met.

Note 3.— Wherever practicable, the
localizer capture level of automatic
flight control systems is to be set at or
below 0.175 DDM in order to prevent
false localizer captures.

1313 VHEF localizer and associated

A3t FASZ(F$A45 %= 1| monitor
2 71 | 3.1.3.9 Identification

3.1.3.9.3 The identification signal shall
employ the International Morse Code
and consist of two or three letters. It
may be preceded by the International
Morse Code signal of the letter “"1"”,
followed by a short pause where it is
necessary to distinguish the ILS
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facility from other navigational facilities
in the immediate area.

3.1.39.4 The identification signal shall
be transmitted by dots and dashes at a
speed corresponding to approximately
seven words per minute, and shall be
repeated at  approximately equal
intervals, not less than six times per
minute, at all times during which the
localizer is available for operational
use. When the transmissions of the
localizer = are not  available  for
operational use, as, for example, after
removal of navigation components, or
during maintenance or test
transmissions, the identification signal
shall be suppressed. The dots shall
have a duration of 0.1 second to 0.160
second. The dash duration shall be
typically three times the duration of a
dot. The interval between dots and/or
dashes shall be equal to that of one
dot plus or minus 10 per cent. The
interval between letters shall not be
less than the duration of three dots.
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3.1.3 VHEF localizer and associated
monitor

3.1.3.1 General

3.1.31.1 The radiation from the

localizer antenna system shall produce
a composite field pattern which 1is
amplitude modulated by a 90 Hz and a
150 Hz tone. The radiation field pattern
shall produce a course sector with one
tone predominating on one side of the
course and with the other tone
predominating on the opposite side.

3.1.3.1.2 When an observer faces the
localizer from the approach end of a
runway, the depth of modulation of the
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radio frequency carrier due to the 150
Hz tone shall predominate on the
observer’s right hand and that due to
the 90 Hz tone shall predominate on
the observer’s left hand.

3.1.3.1.3 All horizontal angles employed
in specifying the localizer field patterns
shall originate from the centre of the
localizer antenna system which
provides the signals used in the front
course sector.

3.1.3.2 Radio frequency

3.1.32.2 The emission from the
localizer shall be horizontally polarized.
The vertically polarized component of
the radiation on the course line shall
not exceed that which corresponds to a
DDM error of 0.016 when an aircraft is
positioned on the course line and is in
a roll attitude of 20 degrees from the
horizontal.

3.1.32.21 For Facility Performance
Category II localizers, the vertically
polarized component of the radiation on
the course line shall not exceed that
which corresponds to a DDM error of
0.008 when an aircraft is positioned on
the course line and is in a roll attitude
of 20 degrees from the horizontal.
3.1.3.2.2.2 For Facility Performance
Category III localizers, the vertically
polarized component of the radiation
within a sector bounded by 0.02 DDM
either side of the course line shall not
exceed that which corresponds to a
DDM error of 0.005 when an aircraft is
in a roll attitude of 20 degrees from
the horizontal.

3.1.3.5 Carrier modulation

3.1.35.1 The nominal depth of
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thell A 90Hz | modulation of the radio frequency
Fxlo] Zult}t Al 7F | carrier due to each of the 90 Hz and
F-7AAL2 A 370 | 150 Hz tones shall be 20 per cent

along the course line.

3.1.3.5.2 The depth of modulation of the
radio frequency carrier due to each of
the 90 Hz and 150 Hz tones shall be
within the limits of 18 and 22 per cent.
3.1.35.3 The following tolerances shall
be applied to the frequencies of the
modulating tones:

a) the modulating tones shall be 90 Hz
and 150 Hz within plus or minus 2.5
per cent;

b) the modulating tones shall be 90 Hz
and 150 Hz within plus or minus 1.5
per cent for Facility Performance
Category II installations;

¢) the modulating tones shall be 90 Hz
and 150 Hz within plus or minus 1 per
cent for Facility Performance Category
IIT installations;

d) the total harmonic content of the 90
Hz tone shall not exceed 10 per cent;
additionally, for Facility Performance
Category III localizers, the second
harmonic of the 90 Hz tone shall not
exceed 5 per cent;

e) the total harmonic content of the
150 Hz tone shall not exceed 10 per
cent.

3.1.35.3.1 Recommendation. — For
Facility Performance Category I —
ILS, the modulating tones should be 90
Hz and 150 Hz within plus or minus
1.5 per cent where practicable.
3.1.353.2 For Facility Performance
Category III localizers, the depth of
amplitude modulation of the radio
frequency carrier at the power supply
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frequency or its harmonics, or by other
unwanted components, shall not exceed
0.5 per cent.

Harmonics of the supply, or other
unwanted noise components that may
intermodulate with the 90 Hz and 150
Hz navigation tones or their harmonics
to produce fluctuations in the course
line, shall not exceed 0.05 per cent
modulation depth of the radio
frequency carrier.

3.1.3.5.3.3 The modulation tones shall
be phase-locked so that within the half
course sector, the demodulated 90 Hz
and 150 Hz wave forms pass through
zero in the same direction within:

a) for Facility Performance Categories I
and II localizers: 20 degrees; and

b) for Facility Performance Category
III localizers: 10 degrees, of phase
relative to the 150 Hz component,
every half cycle of the combined 90 Hz
and 150 Hz wave form.

Note 1.— The definition of phase
relationship in this manner is not
intended to imply a requirement to
measure the phase within the half
course sector.

Note 2.— Guidance material relative to
such measurement is given at Figure
C-6 of Attachment C.
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Time —» Fadility performance Categories | and Il localizers and glide paths
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tones. The upper portion of oach araph shaws the individual wavefonm and ter relaonship atthe fmit of phase diforences allowed by
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Figure C-6.  ILS wave forms illustrating relative audio phasing of the 90 Hz and 150 Hz tones

3.1.3.5.3.4 With two-frequency localizer
systems, 3.1.3.5.3.3 shall apply to each
carrier. In addition, the 90 Hz
modulating tone of one carrier shall be
phase—locked to the 90 Hz modulating
tone of the other carrier so that the
demodulated wave forms pass through
zero in the same direction within:

a) for Categories I and II localizers: 20
degrees; and

b) for Category III localizers: 10
degrees, of phase relative to 90 Hz.
Similarly, the 150 Hz tones of the two
carriers shall be phase-locked so that
the demodulated wave forms pass
through zero in the same direction
within:

1) for Categories I and II localizers: 20
degrees; and

2) for Category III localizers: 10
degrees, of phase relative to 150 Hz.
3.1.35.35 Alternative two-frequency
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localizer systems that employ audio
phasing different from the normal
in—-phase  conditions  described in
3.1.35.3.4 shall be permitted. In this
alternative system, the 90 Hz to 90 Hz
phasing and the 150 Hz to 150 Hz
phasing shall be adjusted to their
nominal values to within limits
equivalent to those stated in 3.1.3.5.3.4.
Note.— This 1is to ensure correct
airborne receiver operation 1in the
region away from the course line
where the two carrier signal strengths
are approximately equal.

3.1.3.5.3.6 Recommendation.— The sum
of the modulation depths of the radio
frequency carrier due to the 90 Hz and
150 Hz tones should not exceed 60 per
cent or be less than 30 per cent within
the required coverage.

3.1.35.36.1 For equipment first
installed after 1 January 2000, the sum
of the modulation depths of the radio
frequency carrier due to the 90 Hz and
150 Hz tones shall not exceed 60 per
cent or be less than 30 per cent within
the required coverage.

Note 1.— If the sum of the modulation
depths is greater than 60 per cent for
Facility = Performance  Category I
localizers, the nominal displacement
sensitivity may be adjusted as provided
for in 3.1.37.1 to achieve the above
modulation limit.

Note 2.— For two—frequency systems,
the standard for maximum sum of
modulation depths does not apply at or
near azimuths where the course and
clearance carrier signal levels are equal
in amplitude (i.e. at azimuths where
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both transmitting systems have a
significant contribution to the total
modulation depth).

Note 3.— The standard for minimum
sum of modulation depths is based on
the malfunctioning alarm level being
set as high as 30 per cent as stated in
2.3.3 of Attachment C.

3.1.3.5.3.7 When utilizing a localizer for
radiotelephone  communications, the
sum of the modulation depths of the
radio frequency carrier due to the 90
Hz and 150 Hz tones shall not exceed
65 per cent within 10 degrees of the
course line and shall not exceed 78 per
cent at any other point around the
localizer.

3.1.35.4 Recommendation.— Undesired
frequency and phase modulation on ILS
localizer radio frequency carriers that
can affect the displayed DDM values in
localizer receivers should be minimized
to the extent practical.

Note.— Relevant guidance material is
given in 2.15 of Attachment C.

3.1.3.9 Identification

3.1.39.1 The localizer shall provide for
the simultaneous transmission of an
identification signal, specific to the
runway and approach direction, on the
same radio frequency carrier or carriers
as used for the localizer function. The
transmission of the identification signal
shall not interfere in any way with the
basic localizer function.

3.1.3.9.2 The identification signal shall
be produced by Class A2A modulation
of the radio frequency carrier or
carriers using a modulation tone of 1
020 Hz within plus or minus 50 Hz.
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The depth of modulation shall be
between the limits of 5 and 15 per cent
except that, where a radiotelephone
communication channel is provided, the
depth of modulation shall be adjusted
so that the ratio of peak modulation
depth due to radiotelephone
communications to that due to the
identification  signal modulation is
approximately 9:1 (see 3.1.3.8.3.2). The
emissions carrying the identification
signal shall be horizontally polarized.
Where two carriers are modulated with
identification signals, the relative phase
of the modulations shall be such as to
avoid the occurrence of nulls within
the coverage of the localizer.

up, gzho] 7 o] Fe] kel A Mt
BAabe 7 e 9skE A

3.1.3 VHF localizer and associated
monitor

3.1.3.3 Coverage

3.1.3.3.3 Recommendation.— Above 7
degrees, the signals should be reduced
to as low a value as practicable.

Note 1.— The requirements in 3.1.3.3.1,
3.1.3.3.2.1, 3.1.3.3.2.2 and 3.1.3.3.2.3 are
based on the assumption that the
aircraft is heading directly toward the

facility.

Note 2.— Guidance material on
significant airborne receiver parameters
iIs given in 222 and 224 of

Attachment C.

[>
)
]

o

3.1.3 VHF localizer and associated
monitor

3.1.3.11 Monitoring

3.1.3.11.1 The automatic  monitor

system shall provide a warning to the
designated control points and cause one
of the following to occur, within the
period specified in 3.1.3.11.3.1, if any of
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the conditions stated in 3.1.3.11.2
persist:

a) radiation to cease; and

b) removal of the navigation and
identification components from the
carrier.

3.1.3.11.2 The conditions requiring
initiation of monitor action shall be the
following:

a) for Facility Performance Category I
localizers, a shift of the mean course
line from the runway centre line
equivalent to more than 10.5 m (35 ft),
or the linear equivalent to 0.015 DDM,
whichever is less, at the ILS reference
datum;

b) for Facility Performance Category II
localizers, a shift of the mean course
line from the runway centre line
equivalent to more than 7.5 m (25 ft)
at the ILS reference datum;

c) for Facility Performance Category III
localizers, a shift of the mean course
line from the runway centre line
equivalent to more than 6 m (20 ft) at
the ILS reference datum;

d) in the case of localizers in which
the basic functions are provided by the
use of a single-frequency system, a
reduction of power output to a level
such that any of the requirements of
3.1.3.3, 3.1.34 or 3.1.35 are no longer
satisfied, or to a level that is less than
50 per cent of the normal level
(whichever occurs first);

f) change of displacement sensitivity to
a value differing by more than 17 per
cent from the nominal value for the
localizer facility.

Note.— In selecting the power reduction
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figure to be employed in monitoring
referred to in 3.1.3.11.2 e), particular
attention 1s directed to vertical and
horizontal lobe  structure (vertical
lobing due to different antenna heights)
of the combined radiation systems
when two carriers are employed. Large
changes in the power ratio between
carriers may result in low clearance
areas and false courses in the
off-course areas to the limits of the
vertical coverage requirements specified
in 3.1.3.3.1.

3.1.3.11.2.1 Recommendation.— In the
case of localizers in which the basic
functions are provided by the use of a
two—frequency system, the conditions
requiring initiation of monitor action
should include the case when the DDM
in the required coverage beyond plus
or minus 10 degrees from the front
course line, except in the back course
sector, decreases below 0.155.

AoyAdAE= (194 =& 9 Ale] 313 VHF localizer and associated
1

0z oldle] I}¢] | monitor

2 2wl g o] Al | 3.1.3.11 Monitoring
A 3.1.3.11.3.1 The total period referred to
under 3.1.3.11.3 shall not exceed under
any circumstances:
10 seconds for Category I localizers;
5 seconds for Category II localizers;
2 seconds for Category III localizers.
Note 1.- The total time periods
specified are never-to-be-exceeded
limits and are intended to protect
aircraft in the final stages of approach
against prolonged or repeated periods
of localizer guidance outside the
monitor limits. For this reason, they
include not only the initial period of
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outside tolerance operation but also the
total of any or all periods of outside
tolerance radiation including period(s)
of zero radiation and time required to

remove the navigation and
identification components from the
carrier, Wwhich might occur during

action to restore service, for example,
in the course of consecutive monitor
functioning and consequent
changeover(s) to localizer equipment or
elements thereof.

Note 2.- From an operational point of
view, the intention is that no guidance
outside the monitor limits be radiated
after the time periods given, and that
no further attempts be made to restore
service until a period in the order of 20
seconds has elapsed.

of. marefol Aol A A 27] Fo4
o A%E AgEE Ao ETELe 7}
= 2E AEe BFER e 28 A

(1) “7F7, “o7, ‘g’ 2@ “wp’o FA =

¥ o

(2) Z-2F2719 A= F2 &F=2 | 3.1.3.34 When coverage is achieved by
Wake] dAHE AARLEE FASFAoks) | a localizer using two radio frequency
3, FElojd s F21719] % Yﬂr% F® 3 |carriers, one carrier providing a
25N 7] Auto] o8] Y ZATFHY | radiation field pattern in the front
= A TdAdE A 74]?:3% A3k A | course sector and the other providing a
A A o] A FEHAY ZATFY Y |radiation field pattern outside that
A A2EA7] Al e Felo]d X | sector, the ratio of the two carrier
FSA7] Aol Zro] wW)Ete] 10dB o] | signal strengths in space within the
d A front course sector to the coverage

limits specified at 3.1.3.3.1 shall not be
less than 10 dB.

Note.— Guidance material on localizers
achieving coverage with two radio
frequency carriers is given in the Note
to 3.1.3.11.2 and in 2.7 of Attachment
C.
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3.1.3.35 Recommendation. — For
Facility  Performance Category III
localizers, the ratio of the two carrier
signal strengths in space within the
front course sector should not be less
than 16 dB.

(3) $21dv) e =24 3.15 UHF glide path equipment and
associated monitor

Oh ZFA 719l 90Hz 2 150Hz9] 3} | 3.1.35 Carrier modulation
Fol WAz e FElojua F4l | 313534 With two-frequency localizer
719 90Hz 2 150Hze] F3b4¢F MZA S | systems, 3.1.3.5.3.3 shall apply to each
o] 914 carrier. In addition, the 90 Hz

o 7}zb 20% o|ujo A < x| &t
th A AtE WEs
Ao 9 ZFEo]da 41719

A
21 | modulating tone of one carrier shall be

3& W | phase-locked to the 90 Hz modulating

¥ | tone of the other carrier so that the

7] | demodulated wave forms pass through
A g AY A zero in the same direction within:
a) for Categories I and II localizers: 20
degrees; and
b) for Category III localizers: 10
degrees, of phase relative to 90 Hz.
Similarly, the 150 Hz tones of the two
carriers shall be phase-locked so that
the demodulated wave forms pass
through zero in the same direction
within:
1) for Categories I and II localizers: 20
degrees; and
2) for Category III localizers: 10
degrees, of phase relative to 150 Hz.
3.1.35.35 Alternative two-frequency
localizer systems that employ audio
phasing different from the normal
in—-phase  conditions described in
3.1.353.4 shall be permitted. In this
alternative system, the 90 Hz to 90 Hz
phasing and the 150 Hz to 150 Hz
phasing shall be adjusted to their
nominal values to within limits
equivalent to those stated in 3.1.3.5.3.4.
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Note.— This is to ensure correct
airborne receiver operation in the
region away from the course line
where the two carrier signal strengths
are approximately equal.

(4) &7yo]l Tx o)Fe] WA= M}
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e o sld F AT LS =A 7] A
27} 3 EXE 233 AE

2) T Aol 80% olsk ‘el 3.1.3 VHF localizer and associated

monitor

3.1.3.11 Monitoring

e) in the case of localizers in which
the basic functions are provided by the
use of a two-frequency system, a
reduction of power output for either
carrier to less than 80 per cent of
normal, except that a greater reduction
to between 80 percent and 50 per cent
of normal may be permitted, provided
the localizer continues to meet the
requirements of 3.1.3.3, 3.1.34 and
3.1.3.5;

Note.—- It is important to recognize
that a frequency change resulting in a
loss of the frequency difference
specified in 3.1.3.2.1 may produce a
hazardous condition. This problem is of
greater operational significance for
Categories II and III installations. As
necessary, this problem can be dealt
with  through  special  monitoring
provisions or highly reliable circuitry.
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b e e b Ul A s 3.14 Interference immunity
performance for ILS localizer receiving
systems
(1) AZNZFAIAALS)Y ZZdFo]# 4 | 3141 The ILS localizer receiving
Al A= ool weEk 9ES zh= VHF | system shall provide adequate
FM WAz wel of7] ¥+ 32 A% | immunity to interference from
HEEEE A" F Az giste] t} | two-signal, thirdorder
o WA sS AT A intermodulation products caused by
eh 107.7- 108 OMiz =3}4=the] VHF FM | VHF FM broadcast signals having

o
A=) }\6] Ho]'

o\-}

s

2N, +N,+72<0

th 107.7Mk ©o]3te] =3t W] VHF
_]

FM 494 259 o)

2N, + N, +3(24 - 2010g§—2) <0

Nl, N2 ZZElo) A Fa17] G el A
F71¢] VHF FM
Af =108.1-f;
VHF FM 274 %& F3524, N 9

F 34

levels in accordance with the following:
2N1 + N2 +72 <0

for  VHF FM sound broadcasting
signals in the range 1077 - 1080
MHz

and

=0

Af
2N, + N, +3(24— QOlogﬁ)
for  VHF FM sound broadcasting
signals below 107.7 MHz,

where the frequencies of the two VHF
FM sound  broadcasting signals
produce, within the receiver, a
two-signal, third-order

intermodulation product on the desired
ILS localizer frequency.

N1 and N2 are the levels (dBm) of the
two VHF FM sound broadcasting
signals at the ILS localizer receiver
input. Neither

level shall exceed the desensitization
criteria set forth in 3.1.4.2.

Af = 1081 - fl, where fl is the
frequency of N1, the VHF FM sound
broadcasting signal closer to 108.1
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(a) Azimuthal cover

/[ ortosuch lower angle. downto '\
| 03086, as required (o safequard the |
\ promulgated glide path procedures /‘

(b) Elevation cover

R = Point at which the downward-exiended straight portion
of the ILS glide path intersects the runway centre line.

8 = (ILS)glide path angle

Figure 10.  Glide path coverage

3.1.5.3.1 The glide path equipment shall

provide signals sufficient to allow
satisfactory operation of a typical
aircraft installation in sectors of &8

degrees in azimuth on each side of the
centre line of the ILS glide path, to a
distance of at least 185 km ‘(10 NM)
up to 1.75 © and down to 0.45 © above
the horizontal or to such lower angle,
down to 0.30 ©, as required to
safeguard the promulgated glide path
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intercept procedure.

3.1532 In order to provide the
coverage for glide path performance
specified in 3.1.5.3.1, the minimum field
strength within this coverage sector
shall be 400 microvolts per metre
(minus 95 dBW/m2). For Facility
Performance Category 1 glide paths,
this field strength shall be provided
down to a height of 30 m (100 ft)
above the horizontal plane containing
the threshold. For Facility Performance
Categories II and III glide paths, this
field strength shall be provided down
to a height of 15 m (50 ft) above the
horizontal plane containing the
threshold.

Note 1.—The requirements in the
foregoing paragraphs are based on the
assumption that the aircraft is heading
directly toward the facility.

Note 2.— Guidance material on
significant airborne receiver parameters
is given in 2.2 of Attachment C.

Note 3.—Material concerning reduction
in coverage outside 8 degrees on each
side of the centre line of the ILS glide
path appears in 2.4 of Attachment C.

S ILS ol a(dF R A
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3.1.54 ILS glide path structure

3.1541 For Facility Performance
Category I — ILS glide paths, bends in
the glide path shall not have
amplitudes which exceed the following:

zone Amplitude
(DDM)

(9 5 %
probability)
Outer limit of coverage 0.035
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Y

) — 237014 3.154.2 For Facility Performance
S22)1DDM 0015 : Categories II and I — ILS glide
: i paths, bends in the glide path shall not

have amplitudes which exceed the

LS Zok| 32 L | ILsskloas ing:
DDM a}opwox)ss : ; — a9 7’3“% following
04;5 A | zone Amplitude (DDM)
- {7 ILszeeleaa (95% probability)
o Outer limit of coverage 0.035
szt A 1 | w729 wae | to ILS Point “A”
H " y i . WA
T I ILS Point “A” to 0.035 at ILS
gge L Point “A”
¥ ILS Point “B” decreasing at
1Ls7ieAl g7 ee 29
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to 0.023 at
ILS Point “B”
ILS Point “B” to the 0.023
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o sl gozA ILS EE}?]’JHMT] Note 1.— The amplitudes referred to in
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3.1.54.1 and 3.1.5.4.2 are the DDMs due
to bends as realized on the mean ILS
glide path correctly adjusted.

N
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o FEHYHAA 4= #AYH =+ ¥ | 3.1.5.6 Displacement sensitivity

% 849 & A 3.156.1 For Facility Performance
Category I —ILS glide paths, the

[HBE 4] #9974 2 Z+x ALY =(A | nominal angular displacement

TAZANETHE 9 A2k #d) sensitivity shall correspond to a DDM
of 0.0875 at angular displacements

2 Efel=d above and below the glide path

ILS Zejol=af 2
(DDM=0 )

>

F 1. ILS ZFglol=gfro] Adlo] ztz}
0.070°1 4 0.1467+x]¢]  ZF=H o) A

DDM2] #ko] 0.0875(3 &HA= 2BH%=E
shth)d A
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3. (@) AAe IS Fehol=sfx
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Lo N Ay

between 0.07 © and 0.14 ©.
Note.—The above is not intended to
preclude glide path systems which
inherently have asymmetrical upper
and lower sectors.

3.1.5.6.2 Recommendation. —For Facility

Performance Category I —ILS glide
paths, the nominal angular
displacement sensitivity should

correspond to a DDM of 0.0875 at an
angular displacement below the glide
path of 0.12 © with a tolerance of plus
or minus 0.02 ©. The upper and lower
sectors should be as symmetrical as
practicable within the limits specified
in 3.1.5.6.1.

3.156.3 For Facility Performance
Category II —ILS glide paths, the
angular displacement sensitivity shall
be as symmetrical as practicable. The
nominal angular displacement
sensitivity shall correspond to a DDM
of 0.0875 at an angular displacement
of:

a) 0.12 6 below path with a tolerance
of plus or minus 0.02 ©;

b) 0.12 © above path with a tolerance
of plus 0.02 © and minus 0.05 ©
3.1564 For Facility Performance
Category III —ILS glide paths, the
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nominal angular displacement
sensitivity shall correspond to a DDM
of 0.0875 at angular displacements
above and below the glide path of 0.12
© with a tolerance of plus or minus
0.02 .

3.1.5.6.5 The DDM below the ILS glide
path shall increase smoothly for
decreasing angle until a value of 0.22
DDM is reached. This value shall be
achieved at an angle not less than 0.30
© above the horizontal. However, if it
is achieved at an angle above 045 6,
the DDM value shall not be less than
0.22 at least down to 0.45 © or to such
lower angle, down to 0.30 ©, as
required to safeguard the promulgated
glide path intercept procedure.
Note.—The limits of glide path
equipment adjustment are pictorially
represented in Figure C-11  of
Attachment C.

- 177 -




=
-

EEREE

i pathinerzeption

s beowgide
ot

Figure C-11. Glide path — difference in depth of modulation

3.15.6.6 For Facility Performance
Category I —ILS glide paths, the
angular displacement sensitivity shall
be adjusted and maintained within plus
or minus 25 per cent of the nominal
value selected.

3.15.67 For Facility Performance
Category II —ILS glide paths, the
angular displacement sensitivity shall
be adjusted and maintained within plus
or minus 20 per cent of the nominal
value selected.

3.15.6.8 For Facility Performance
Category III —ILS glide paths, the
angular displacement sensitivity shall
be adjusted and maintained within plus
or minus 15 per cent of the nominal
value selected.

3.1.5.1 General
3.15.1.1 The radiation from the UHF
glide path antenna system shall
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produce a composite field pattern
which is amplitude modulated by a 90
Hz and a 150 Hz tone. The pattern
shall be arranged to provide a straight
line descent path in the vertical plane
containing the centre line of the
runway, with the 150 Hz tone
predominating below the path and the
90 Hz tone predominating above the
path to at least an angle equal to 1.75
O.

3.1.5.2 Radio frequency

3.15.2.2 The emission from the glide
path equipment shall be horizontally

polarized.

3.1.5.5 Carrier modulation

3.1551 The nominal depth of
modulation of the radio frequency

carrier due to each of the 90 Hz and
150 Hz tones shall be 40 per cent
along the ILS glide path. The depth of
modulation shall not deviate outside the
limits of 37.5 per cent to 42.5 per cent.
3.1.55.2 The following tolerances shall
be applied to the frequencies of the
modulating tones:

a) the modulating tones shall be 90 Hz
and 150 Hz within 25 per cent for
Facility Performance Category 1 —ILS;
b) the modulating tones shall be 90 Hz
and 150 Hz within 1.5 per cent for
Facility Performance Category II —ILS;
¢) the modulating tones shall be 90 Hz
and 150 Hz within 1 per cent for
Facility Performance Category III —
ILS;

d) the total harmonic content of the 90
Hz tone shall not exceed 10 per cent:
additionally, for Facility Performance
Category III equipment, the second
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harmonic of the 90 Hz tone shall not
exceed 5 per cent;

e) the total harmonic content of the
150 Hz tone shall not exceed 10 per
cent.

3.1.55.2.1 Recommendation. — For
Facility Performance Category I —ILS,
the modulating tones should be 90 Hz
and 150 Hz within plus or minus 1.5
per cent where practicable.

3.155.22 For Facility Performance
Category III glide path equipment, the
depth of amplitude modulation of the
radio frequency carrier at the power
supply frequency or harmonics, or at
other noise frequencies, shall not
exceed 1 per cent.

3.1.553 The modulation shall be
phase-locked so that within the ILS
half glide path sector, the demodulated
90 Hz and 150 Hz wave forms pass
through zero in the same direction
within:

a) for Facility Performance Categories 1
and II —ILS glide paths: 20 degrees;
b) for Facility Performance Category
III —ILS glide paths: 10 degrees,

of phase relative to the 150 Hz
component, every half cycle of the
combined 90 Hz and 150 Hz wave
form.

Note 1.—The definition of phase
relationship in this manner is not
intended to imply a requirement for
measurement of phase within the ILS
half glide path sector.

Note 2.—Guidance material relating to
such measures is given at Figure C-6
of Attachment C.
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Figure C-6.  ILS wave forms illustrating relative audio phasing of the 90 Hz and 150 Hz tones

3.15531 With two—frequency glide
path systems, 3.1.55.3 shall apply to
each carrier. In addition, the 90 Hz
modulating tone of one carrier shall be
phase-locked to the 90 Hz modulating
tone of the other carrier so that the
demodulated wave forms pass through
zero in the same direction within:

a) for Categories I and II —ILS glide
paths: 20 degrees;

b) for Category III —ILS glide paths:
10 degrees,

of phase relative to 90 Hz. Similarly,
the 150 Hz tones of the two carriers
shall be phase-locked so that the
demodulated wave forms pass through
zero in the same direction, within:

1) for Categories I and II —ILS glide
paths: 20 degrees;

2) for Category III —ILS glide paths:
10 degrees,

of phase relative to 150 Hz.

3.1.55.3.2 Alternative two-frequency
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glide path systems that employ audio
phasing different from the normal
in—phase condition described in
3.1.5.5.3.1 shall be permitted. In these
alternative systems, the 90 Hz to 90
Hz phasing and the 150 Hz to 150 Hz
phasing shall be adjusted to their
nominal values to within limits
equivalent to those stated in 3.1.5.5.3.1.
Note.—This is to ensure correct
airborne receiver operation within the
glide path sector where the two carrier

signal strengths are approximately
equal.
3.1554 Recommendation. — Undesired

frequency and phase modulation on ILS
glide path radio frequency carriers that
can affect the displayed DDM values in
glide path receivers should be
minimized to the extent practical.
Note.—Relevant guidance material is
given in 2.15 of Attachment C.

(

(3) “(1)e] HAAX¥ T A o
A1 DDMe] 0.0875¢1 2z 4(DDMe] 0.0875
ol Ho] AA-e Hitdlsle] HAor 7H
Fo wo] Ao I} ‘U)ol At 2
ol ZAmrk “(1)9 Zxe AAA9
0.037500°]14<

3.1.5.7 Monitoring

3.1.5.7.1 The automatic monitor system
shall provide a warning to the
designated control points and cause
radiation to cease within the periods
specified in 3.1.5.73.1 if any of the
following conditions persist:

a) shift of the mean ILS glide path
angle equivalent to more than minus
0.075 © to plus 0.10 © from ©;

b) in the case of ILS glide paths in
which the basic functions are provided
by the wuse of a single-frequency
system, a reduction of power output to
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less than 50 per cent of normal,
provided the glide path continues to
meet the requirements of 3.1.5.3, 3.1.5.4
and 3.1.5.5;

c) in the case of ILS glide paths in
which the basic functions are provided
by the use of two-frequency systems,
a reduction of power output for either
carrier to less than 80 per cent of
normal, except that a greater reduction
to between 80 per cent and 50 per cent
of normal may be permitted, provided
the glide path continues to meet the
requirements of 3.1.5.3, 3.1.54 and
3.1.5.5;

Note.— It is important to recognize
that a frequency change resulting in a
loss of the frequency difference
specified in 3.1.5.2.1 may produce a
hazardous condition. This problem is of
greater operational significance for
Categories II and III installations. As
necessary, this problem can be dealt
with  through  special  monitoring
provisions or highly reliable circuitry.
d) for Facility Performance Category I
— ILS glide paths, a change of the
angle between the glide path and the
line below the glide path (150 Hz
predominating) at which a DDM of
0.0875 is realized by more than the
greater of:

1) plus or minus 0.0375 ©; or

il) an angle equivalent to a change of
displacement sensitivity to a value
differing by 25 per cent from the
nominal value;

e) for Facility Performance Categories
II and III — ILS glide paths, a change
of displacement sensitivity to a value
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differing by more than 25 per cent
from the nominal value;

f) lowering of the line beneath the ILS
glide path at which a DDM of 0.0875 is
realized to less than 0.7475 © from
horizontal,

g) a reduction of DDM to less than
0.175 within the specified coverage
below the glide path sector.

Note 1.— The value of 0.7475 © from
horizontal is intended to ensure
adequate obstacle clearance. This value
was derived from other parameters of
the glide path and monitor
specification. Since the measuring
accuracy to four significant figures is
not intended, the value of 0.75 © may
be used as a monitor limit for this
purpose. Guidance on obstacle
clearance criteria is given in the
Procedures for Air Navigation Services
— Aircraft Operations (PANS-OPS)
(Doc 8168).

Note 2.— Subparagraphs f) and g) are
not intended to establish a requirement
for a separate monitor to protect
against deviation of the lower limits of
the half-sector below 0.7475 © from
horizontal.

Note 3.— At glide path facilities where
the selected nominal angular
displacement sensitivity corresponds to
an angle below the ILS glide path
which is close to or at the maximum
limits specified in 3.1.5.6, it may be
necessary to adjust the monitor
operating limits to protect against
sector deviations below 0.7475 © from
horizontal.

Note 4.— Guidance material relating to
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the condition described in g) appears in
Attachment C, 2.4.12.

9 | 3.1.5.7.3 The total period of radiation,
/] A | including period(s) of zero radiation,
outside the performance limits specified
in 31571 shall be as short as
practicable, consistent with the need
for avoiding interruptions of the
navigation service provided by the ILS
glide path.

3.15.7.3.1 The total period referred to
under 3.1.5.7.3 shall not exceed under
any circumstances:

6 seconds for Category I — ILS glide
paths;

2 seconds for Categories II and III —
ILS glide paths.

Note 1.— The total time periods
specified are never-to-be-exceeded
limits and are intended to protect
aircraft in the final stages of approach
against prolonged or repeated periods
of ILS glide path guidance outside the
monitor limits. For this reason, they
include not only the initial period of
outside tolerance operation but also the
total of any or all periods of outside
tolerance radiation, including periods of
zero radiation, which might occur
during action to restore service, for
example, in the course of consecutive
monitor functioning and consequent
changeovers to glide path equipments
or elements thereof.

Note 2.— From an operational point of
view, the intention is that no guidance
outside the monitor limits be radiated
after the time periods given, and that
no further attempts be made to restore
service until a period in the order of 20
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3.1.73.1 The marker beacon system
shall be adjusted to provide coverage
over the following distances, measured
on the ILS glide path and localizer
course line:

a) inner marker (where installed): 150
m plus or minus 50 m (500 ft plus or
minus 160 ft);

b) middle marker: 300 m plus or minus
100 m (1 000 ft plus or minus 325 ft);
c) outer marker: 600 m plus or minus
200 m (2 000 ft plus or minus 650 ft).
3.1.7.3.2 The field strength at the limits
of coverage specified in 3.1.7.3.1 shall
be 1.5 millivolts per metre (minus 82
dBW/m2). In addition, the field
strength within the coverage area shall
rise to at least 3.0 millivolts per metre
(minus 76 dBW/m2).

Note 1.— In the design of the ground
antenna, it is advisable to ensure that
an adequate rate of change of field
strength is provided at the edges of
coverage. It is also advisable to ensure
that aircraft within the localizer course
sector will receive visual indication.
Note 2.— Satisfactory operation of a
typical airborne marker installation will
be obtained if the sensitivity 1s so
adjusted that visual indication will be
obtained when the field strength is 1.5
millivolts per metre (minus &2
dBW/m2).

. FAAu e %23
- =
W | 3 | 2= utol 4001 (3] 4 A=

3.1.7.2 Radio frequency

3.1.72.1 The marker beacons shall
operate at 75 MHz with a frequency
tolerance of plus or minus 0.005 per
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ijr 7] 1,300Hz( ) 3.1.74.1 The modulation frequencies
T [y =wto} , shall be as follows:
7] 3,000¢ ) a) inner marker (when installed): 3 000
LM F & 91% o4 99% ol || Hz
T 2xaeR8 |15% ol b) middle marker: 1 300 Hz;
o 9] =n}o} goo) wim ¢) outer marker: 400 Hz.
= A = = The frequency tolerance of the above
_ Zolulo} | aFstE W83 A& || frequencies shall be plus or minus 2.5
=7 A 9] HkE per cent, and the total harmonic
. | Z=u}o} Goo wu content of each of the frequencies shall
A =" = not exceed 15 per cent.
Sal 2o F5dSe wx 63),|| 3.1.7.4.2 The depth of modulation of the
° T e e wx 23] markers shall be 95 per cent plus or
[ e o FFeE JbE3 A E|| minus 4 per cent.
sEAle AL, 3.1.75 Identification
WASEE ke | = 3.1.75.1 The carrier energy shall not be
A 3 = ° interrupted. The audio frequency

modulation shall be keyed as follows:
a) inner marker (when installed): 6
dots per second continuously;

b) middle marker: a continuous series
of alternate dots and dashes, the
dashes keyed at the rate of 2 dashes
per second, and the dots at the rate of
6 dots per second;

c) outer marker: 2 dashes per second
continuously.

These keying rates shall be maintained
to within plus or minus 15 per cent.

3.1.7.7 Monitoring

3.1.77.1  Suitable equipment shall
provide signals for the operation of an
automatic monitor. The monitor shall
transmit a warning to a control point if
either of the following conditions arise:
a) failure of the modulation or keying;
b) reduction of power output to less
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than 50 per cent of normal.

3.1.7.7.2 Recommendation.— For each
marker beacon, suitable monitoring
equipment should be provided which
will indicate at the appropriate location
a decrease of the modulation depth
below 50 per cent.

ERNE
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CFR Part 87914 =A7]| 9] 7|&7|+5 83 s 4%

§ 87.5 Definitions.

Instrument landing system (ILS). A radionavigation system which provides
aircraft with horizontal and vertical guidance just before and during landing
and, at certain fixed points, indicates the distance to the reference point of
landing. Instrument landing system glide path. A system of vertical guidance
embodied in the instrument landing system which indicates the vertical
deviation of the aircraft from its optimum path of descent.

Instrument landing system localizer. A system of horizontal guidance embodied
in the instrument landing system which indicates the horizontal deviation of the
aircraft from its optimum path of descent along the axis of the runway or
along some other path when used as an offset.

§ 87.173 Frequencies.

108.100 - 111.950 MHz

328.600.335.400 MHz

§ 87.393 Scope of service.

(2) All licensees of aeronautical radionavigation (VOR/DME, ILS, MLS, LF and
MF non-directional beacons) stations will comply with SCATANA

implementation instructions from FAA ARTCCs as follows:

- 188 -



n=2 A7 FAIE S AI87.393xl A M ARFTH(FAA)S] 71&7]
TE MERS st v A lE80s ddo] dAsA ol
= AHdE AT V(RS E FastES oy

o) E

=
4ol )

Ao AZIFRAFAIAL Y 7lsrE2 FAAAARArA Al45x 12907 f

(ILS =9 FAadn])
Al45z9] 12-7 ILS FA=e FAdu = ths 2 39 7ol Aol st

1) Aol A
@ Fawss d3Yy 19 A9zl AAIS vhe] @EE o= gt
<

() 2 - SUFH AN DDM(AA FAZAA 2708 WA Z ] Mo
del 2 gk A gkl s 1000 v Ag @tk olst )9l @el 0
o ¥ Aol Aol BFme] FAMA b A AL BT g

g ol
) WEH*HHMW A A=A ol glojA 7]wo] H= AdelA 7=
wh2b= DDMghe] #shn () 2k ost T3
= Heolg} o] wZi= DDM #he] W sh
of YEbd wlel wE A
= 1R o 2k 69

+H Bl
=73 BAE = Ay 90Hz 2 150Hz T3] M4 5o 23|

- 189 -



4 X
AZHzE Agd os) pAdE AARLEE FA38,
fradue QoA Z2 - gRldA FATFHAE 33
2 gkele] BZo| A= 90Hzol o3 Wzt 150Hz0] o]
MEERG 23, 2 AE 2wzt se 3
T o sos(hE A 15%)
s gA %
W |[FZ2 - geladel A 18%0] 4k 22%0] &
O,
Mz | [0l
N gee
A4
NEEEETIEEE R
=0
37 A T3 [1020Hz(3] 833 2k = 50Hz = $+o})
N EET R EES S
AE Tz [p%old 16%0] 4
TS Astel [FRGARTAEE F2 - el AE eI 408
Huld 20 AAES ol DDMe] ®W3l7t 0.0160]87F == A)

2) Fgtol= 9 ~(Glide path)
(@ Fadds Ed a9 A9zd yERd bl n2 = Ao sy
A A

(b) ILS=gtol= 3 ~(Glide path)(Z+=2 & < EgetE AW oA
DDM zte] 0] ¥ Ao Aoz Axde] 7H sk 3ls 23t o
st Fd)e] A "Exx ILS=dtel= # = (Glide path)E Bt statal #4d¢] A

olghal 7FAE] AAA o JtgH FAEE A A
o] DDMzko]l ¥ 29 #1105 o YERd 3k ollYg A.
() FaHAUINA ZA=dA=E ¥ 29 Allzel

(@) FAdnle] =4

T z7
WALE = Ay 90Hz RO 150Hz o] Fubgr MR T o] 9§
EZHZE
AR Autel olsf FAHE AALEE :I’L}E]é]'i, 2R S el A
ILSE2to] = o ~(Glide path)2] oA+ 90Hzol 2|3 A

- 190 -




- 191 -

T EX
Z57F 150Hz 2.0k A5 5ol A e 1 vhgi7t H+= A
LT sk A 15%)
5182
mxap | mate [ILSEetels 32 (Glide path)A 37.5%°1% 42.5%°] 3}
1z}
. 1096°] s}
fiRin
A5 [ 19 A1250l ebd vpl mE 2
OREERES
. =
3) #kA HlZ(Marker beacon)
@ FEWAE MY TF A9E) ehal vho] WEE Aoz
(b) SaAH e 23
T Exe
ob-5-¥ - vh7] |400Hz(3]-8-H A= 2.5% = Fd})
Ty S - v [1300Hz(E 8- A= 25% = FhH)
QY - mhA  [3000Hz (3 & A A= 25%= Feh)
Wz REaS 91%°] 3 99%°] 3t
- a1z & 15%°] 3
As b9 - A |de] ury
o LHE - wA WA g Ao ws
T g e [ge e
FAEE  |u=x e Wz 63 Ao x23
TeAe AFEA Frow tad 4 34
et el At =
4) A b =l A= e olelel FF Al MER IAshE VlwA 23
FAL A
Ao A4S 2ot viRTHA R AVIFHFALL] AR VlEvIEe
Aol rAgsta glow, srA|eke] Al mek o] & kg s
sto] FAdAdvatH S R skal gl



2. A A

o)
=0

e

3 pgstes AaAgel gl

N

- 192 -



1. &

7. i

ke
| S

VHF Omnu Range)

2]

)

(VOR

=]. 3L
g

=
H=

o] o]

a7

o
T

SEEIRSEFS

o

Ton
Ho

il

o

%

A A

bubol

S

e whep WA go 2

E% ) GreenERE
SAlol =

oRed

GreeE % 2 RedJt S350 &%=
molier 2+

i i RedE% 2 =¢ 303&

South

ﬂ] 1/60%=

g s

1/60= < 0l
=

Red

(%]

- 193 -



T3t

-12] A%

43

[1

e

o
P

Nd

¢
W
i+

)
K

o

(FM)¥ 30Hze] 7]

Fiasy

fo] A% ozRE o] WS el

A Z4s

&9

]

A

L
-T-

- 194 -



w3 111.975M~117.975M:¢) F35 (53
22 10 A5A A4 421 2 4231 FA4 23] 108~
AA7rA L 50k Aoy A7t

&k, ICAO

1119750 thejoll A Abgd 4

7ol

A=

+0.002%

100Kz 5=+ 200kk<%1 73
o]t of oF a;u}

2. W TFAAA

<E 3-12> A

2.
ol BAFRE WETe] Fug

-
It

A

-

I}) of] 4

AAD =lel g A

gk
FA A8 5 3])

= A4
(ICAO)

o=
(47 CFR Part 87)

dE
TN 5 3)

+ Annex 10, Vol 1,

Chapter 3

- §87.5
- §87.393
- §87.475

- Ald5zx
(VOR)

©]12¢18

- 195 -

71 T-(ICAO) A0,
ARSI et

Aol A

285 0] o}

584




A A

A
W &

AN T
3% 2l (Aeronautical Telecommunications)

3z
3t

z(g}:

2bA) 238K Specifications for radio navigation aids)

e

Z| A A (Specification for VHF omnidirectional radio

&) A 4 (Radio Navigation Aids)
range (VOR)

5]
T

_]

fs

g
1:101-

3-13> ICAO A%

4

=
_’_}\
A
L

-
it

<

skl St

Chap.3
[e)

2= (Annex) 10
3.3

Volume 1

it

i

—_—

A T52(

Foll A

R

&, 1 et

taL, 71e "

shof o

°©

[

bo o
b

o

A

=
\

Q)
A
I}

5‘34

A5 g ol A

e

0SS

—

O

M
+l

)|

mko}h 13 (%

=

& Aol 30

9

o 2]

N

el

\=]

£

e B~

]
o)

Qi

HA
3

]

A
ol

701 =2

.

gl

- 196 -




H
B N
Ao " W
) il )
T+ iof R o
Nd N > o} =y Iy
g2 Mo S N
= = ° = |7 X
= N X e o ) Mu
Hnw SR S ™ ) s
e~ —
‘(ﬂll\ w:ArO .UI ;O.ﬁ ™ ﬂ_l % OT
w - o B = T |V 2 A
= |
‘_E_ =3 % @u Wrﬂo —~ T uw MH = o’ J)
< ) \w 0 —_ ; = —~
we B A I R > o T | H
lof 5 o ]
o~ ,A.._ — o — ;01_ /nm lo :.L —_— ﬂ ;01_ m
% O %0 M,_ o il - wm ~ = Mo o = -
Mm > oF 0| R - ﬂrl X J) E o W_E 2 2 3 Wﬂ @m 1 ™
7a%mm4q7£ il A= w882 SRR
‘W. EE — W MU ﬂ_l ﬂ” — © _ﬁ T |~ |T WM. wi ! I” 0 ‘.:,_ - e
5778%01 SR e bo
R N IS olB (o = . N EINE X | =y B
2.74% o B 30 Sl |= | ®|> _baﬂiﬁi G o i
. SlE e E e B ool % 9 el [Elgl®E
S| S o ol XX w5 WE =
& bl Ll @ﬂMBAq = W@qq e
Gl B G S mm S| Hr| %
< G mw & ﬁ M_ S e o
= —~ A Ny | N o< (| %o | - o
dzIslisl = <0 =S »A\_Z O ‘nv_AIL
= NEEIEE nE N 2w ol B
w s B o |5 o noE
. Sl P P <7 | B o
) ) ~ NZ2 13 — o
- . =l X
Y Gl
-
=}

™

el

%

4+
ol
)A
2=
el

- 197 -



. A23 71 (2) 9]

o} 15% ol 4 At

<0
—~

;OL

|

|

% olate] A

3R 30

3|

4, Aoy ZF= = AerE 24

B

4

;o.ﬁ

o]

B

el
ox

A

Jo

oo viste] vEo] WA

al

FAERERSE e 7

of whe} of7] %]

3

Al

DS

=

Mo

—_

el
JJo

0

o
;O.ﬁ

<
o

(1) 107.7-108.0M ===<=tie] VHF FM <74

2N, +N,+72<0

s Nz o

Fel 34 W ele] VHF FM

S

(2) 107. 7M. ©]

LYap
0.4

2N, + N, +3(24 - 20log

(dRm)

ey

&l

I~
<

A

3

KN
=

71 =M F7he] VHF FM

O~
Sl

AN

s

%j_l:l

Ny, Ny :

d=

FogRA, N o F

O~
5

108 1Ml 7F7ke- VHF FM &7 "

A =108.1- 1, f,

2

H

VHF FM

2
= Asel Ho 2 (dBm)

+15

+10
+5

-10

F357) (M)

88-102

104
106
107.9

) 919 B7E Fa ol9]e] g vl ow Ag-grh(d: 106Mz 91 ¢ +7.5 dBm)

- 198 -



measured from the location of the
VOR.
3.3.1.2 The VOR shall radiate a radio

frequency carrier with which are
associated two separate 30 Hz
modulations.

One of these modulations shall be
such that its phase is independent of
the azimuth of the point of observation
(reference phase). The other
modulation (variable phase) shall be
such that its phase at the point of
observation differs from that of the
reference phase by an angle equal to
the bearing of the point of observation
with respect to the VOR.

3.3.1.3 The reference and variable

U] AWFRAAILLY AR 7E7| S gA kY g we F
HANTAE ol wedshe] g sholof Btk
oe) < 3-14>% RWAFEANAL] FWTAH FAFA AN ]
&7+ dEEE AHesk Aol
<HE 3-14> AWFFAAAL 7E7]E HAE
T ]+ 3 = A A
ABZ(AWEFEAAAL) FqF719 okA | Voll FA &3P A (Radio Navigation
+8S st AAdel AHAA st WA | Aids)
HE AFst= ALSFEAAIL(VOR)S | CHAPTER 3. SPECIFICATIONS FOR
&V s 7 Fdg= RADIO NAVIGATION AIDS
3.3 Specification for VHF
omnidirectional radio range (VOR)
1. 3E5%74
7h 71ER A E B p Al sE A | 331 General
%3l A # 9dS A 3.3.1.1 The VOR shall be constructed
7l 2 MY E Y] 94 A | and adjusted  so  that  similar
Eupeko A dx|stejor shar, 7]E} Wk | instrumental indications in  aircraft
ANME= AES 7IFoZ o] 1 Wkl | represent equal clockwise angular
AFste AAAE FAsFelok &, 1 | deviations  (bearings), degree for
e 2% oYY A degree from magnetic North as
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phase modulations shall be in phase
along the reference magnetic meridian
through the station.

3.3.3 Polarization and pattern accuracy
3.3.3.2 The ground station contribution
to the error in the bearing information
conveyed by the horizontally polarized
radiation from the VOR for all
elevation angles between 0 and 40
degrees, measured from the centre of
the VOR antenna system, shall be
within plus or minus 2 degrees.

3.3.6 Voice and identification

3.3.6.5 The identification signal shall
employ the International Morse Code
and consist of two or three letters. It
shall be sent at a speed corresponding
to approximately 7 words per minute.
The signal shall be repeated at least
once every 30 seconds and the
modulation tone shall be 1 020 Hz
within plus or minus 50 Hz.
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3.3.5 Modulations of navigation signals
3.35.1 The radio frequency carrier as
observed at any point in space shall
be amplitude modulated by two
signals as follows:

a) a subcarrier of 9 960 Hz of
constant amplitude, frequency
modulated at 30 Hz:

1) for the conventional VOR, the 30
Hz component of this FM subcarrier is
fixed without respect to azimuth and
is

termed the "reference phase” and shall
have a deviation ratio of 16 plus or
minus 1 (ie. 15 to 17);

2) for the Doppler VOR, the phase of
the 30 Hz component varies with
azimuth and is termed the "variable
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F4 4] 473 = A 13
Ea] z= A phase” and shall have a deviation ratio
Zre= e @ of 16 plus or minus 1 (ie. 15 to 17)
1. 9}zto] 5% o] 289%|| when observed at any angle of
o)A} 329% o] &} elevation up to 5 degrees, with a
U, 2} minimum deviation ratio of 11 when
. . |9960Hz(3] &A= 1%=|| observed at any angle of elevation
W = % 5 3k} above 5 degrees and up to 40 degrees;
(2) M zu2 (s Wz b) a 30 Hz amplitude modulation
(3) WMEA S JIL% VORI A= 7]+ $]4}H | component: . .
Al & 1) for the conventional VOR, this
4) ¥xAF 1658\ x= 12 3} component results from a rotating field
(5) AFRAE %3 VORYIA = E% 071 i pgttern, the phase of which varies
MEo x| =ooh VORIIAME w5 with . ‘
é . T oAl 300m ©)AFe] A el|| azimuth, and is termed the "variable
- A 40% ©] 3} phase”;
71E2ule] ZEE 0dBE )| 2) for the Doppler VOR, this
ol 2+7F t}ey 7S A component, of constant phase with
(6) mFIo]|A2x %3} -30dB ©] &} || relation to azimuth and constant
AR A3z} %3} -50dB o]} || amplitude, is
A4z w23k olAbe] mz|| radiated omnidirectionally and  is
3} -60dB ©] 3} termed the “eference phase”.
o} =Y 3.352 The nominal depth  of
AlE 9 7P modulation of the radio frequency
YAl carrier due to the 30 Hz signal or the
1) = 5 2 30Hz(& & HA2F+= 1% = 3H | subcarrier of 9 960 Hz shall be within
o) the limits of 28 per cent and 32 per
(2) $1454 [Ex 879 2o cent.
2k, APEA S 3.355 The subcarrier modulation
(1) W=x=F3}H1,020Hz (3-8 H=2+= +50Hz|| mid—frequency shall be 9 960 Hz
I 2 3 within plus or minus 1 per cent.
AEHAZE 3.35.6
10% o]sH(, SAlAdol||a) For the conventional VOR, the
(2) WA AL 900 525 ; :
D= A 20%7HA] 32| percentage of amplitude modulation of
T Auh the 9 960 Hz subcarrier shall not
ul, HALSEE exceed 5 percent.
Azlel A4 H b) For the Doppler VOR, the
et

1l

percentage of amplitude modulation of
the 9 960 Hz subcarrier shall not
exceed 40 percent when measured at a
point at least 300 m (1 000 ft) from
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Fsh4
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o W Ao @k “olstpTt
F 2 (o FhEste] Fass A9
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the VOR.

3.35.7 Where 50 kHz VOR channel
spacing 1s implemented, the sideband
level of the harmonics of the 9 960 Hz
component in the radiated signal shall

not exceed the following Ilevels
referred to the level of the 9 960 Hz
sideband:

Subcarrier Level

9 960 Hz 0 dB
reference

2nd harmonic -30 dB
3rd harmonic -50 dB
4th harmonic and above -60 dB

3.3.6 Voice and identification

3.3.6.5 The identification signal shall
employ the International Morse Code
and consist of two or three letters. It
shall be sent at a speed corresponding
to approximately 7 words per minute.
The signal shall be repeated at least
once every 30 seconds and the
modulation tone shall be 1 020 Hz
within plus or minus 50 Hz.

3.3.6.6 The depth to which the radio
frequency carrier is modulated by the
code identification signal shall be close
to, but not in excess of 10 per cent
except that, where a communication
channel is not provided, it shall be
permissible to increase the modulation
by the code identification signal to a
value not exceeding 20 per cent.
3.3.6.6.1 Recommendation. - If the
VOR provides a simultaneous
communication channel ground-to-air,
the modulation depth of the code
identification signal should be 5 plus
or minus 1 per cent in order to
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F4 4] 473 = A A
SEA (A THEA2E TH) provide a satisfactory voice quality.
3.3.3.1 The emission from the VOR
gto] Ay 30Hz A EZWFEA R | shall be horizontally polarized. The
g g vertically polarized component of the
radiation shall be as small as possible.
3.36.1 If the VOR provides a
\ simultaneous communication channel
ground-to—air, it shall be on the same
! ‘ [\ radio frequency carrier as used for the
A9 J 4 PR navigational function. The radiation on
T‘ﬁ_’i'“‘ Bpsed this channel shall be horizontally
Fobaiel polarized.
F3)4
A —
F ARl Furgshe] A 30
el AERRPEe] Zsu) Ao @
o] Auj7k W A2 Burge] %
Fyol7t H7b He AlZbo] 18ps ©]
el 2= 4= A
3. AANGA = a9 dE(FAISHE H- | 3.3.7 Monitoring
Fo] el AdE Eg3lth7p Al%= | 3.3.7.1 Suitable equipment located in
A 2 YEs TAT F IS A the radiation field shall provide signals
for the operation of an automatic
monitor. The monitor shall transmit a
warning to a control point, and either
remove the identification and
navigation components from the
carrier or cause radiation to cease if
any one or a combination of the
following deviations from established
conditions arises:
7F w9 Zbel dld A9 7]=xH T}l 1| a) a change in excess of 1 degree at
T sk AH the monitor site of the bearing
information transmitted by the VOR;
. A2 7FE(2)9] 2 Mx4EE F#Hk | b) a reduction of 15 percent in the
Eute] HEE7F 424 &9 ZAx9 7]+ | modulation components of the radio
X B} 15% o]A A skt AbE) frequency signals voltage level at the
monitor of either the subcarrier, or 30
Hz amplitude modulation signals, or
- 203 -




T 3 = A A
both.
o AN ST $aE ¢ gle A b) a reduction of 15 percent in the

modulation components of the radio
frequency signals voltage level at the
monitor of either the subcarrier, or 30
Hz amplitude modulation signals, or
both.

3.37.2 Failure of the monitor itself
shall transmit a warning to a control
point and either:

= d 22 NS A | a) remove the identification and

g+ AS A navigation components from the
carrier; or
b) cause radiation to cease.

5 v el 1t Ui Ae 3.3.8 Interference immunity
performance for VOR  receiving
systems

7F A E A A4 (VOR)S 441 AH] | 3381 The VOR receiving system

= Yol wek #@2S ztE= VHF FM | shall provide adequate immunity to

Ll g} of7|¥ & 3% A& WX | interference from two signal,

v/,o\_
=R BAE F ASd sk
g

third-order intermodulation products
caused by VHF FM broadcast signals
having levels in accordance with the

following:
(1) 107.7-108.0Mf 3kt VHF | 2N1 + N2 + 72 < 0
FM &4%% Asd o for VHF FM sound broadcasting
2N1+N2+72S0 signals in the range 1077 - 108.0
MHz

(2) 107.7M  ©] 39
VHF FM &4+

of
12
fols
e,
=2

2N, + N, +3(24— 2010g§—f4) <0

2N, + N, +3| 24-20 mgf_q‘_ <0

for  VHF FM sound broadcasting
signals below 107.7 MHz,

where the frequencies of the two VHEF
FM sound  broadcasting signals
produce, within the receiver, a
two-signal, third-order intermodulation
product on the desired VOR frequency.
N1 and N2 are the levels (dBm) of the
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= A7

2 (dBm)
Af=108.1-f £, 108.1ME°l

Ny, Ny ARFRAAIE #4171 S

ol A F7He] VHF FM 54 %5

s

VHF FM &4 W& F9524, N 9

two VHF FM sound broadcasting
signals at the VOR receiver input.
Neither level shall exceed the
desensitization criteria set forth in
3.3.8.2.

Af = 1081 - f1, where fl is the
frequency of N1, the VHF FM sound
broadcasting signal closer to 108.1
MHz.

d A

v, AHEEE A A (VOR)S 41 )

= oot ®eo Fuguddd Ho gde

VHF FM #4230 o] HAds 1)
A

[ A qaueAg
T‘(MQZT) o Az 0
&) (dBm)
88-102 +15
104 +10
106 +5
1079 -10

Zech(oll: 105Mz ol A< +7.5 dBm)

F) 2ol Yr|E Fup olele| g2 vlHHer H

3.3.8.2 The VOR receiving system
shall not be desensitized in the
presence of VHF FM broadcast
signals having levels in accordance
with the following table:

Frequency Maximum level of

(MHz) unwanted signal at
receiver input (dBm)

88-102 +15

104 +10

106 +5

107.9 -10

Note 1.— The relationship is linear

between adjacent points designated by
the above frequencies.

Note 2.— Guidance material on
immunity criteria to be used for the
performance quoted in 3.3.8.1 and
3.3.8.2 is

contained in Attachment C, 3.6.5.

EE

3o AMFEAANL

CFR Part 8704 =A]7]5-2

NFEE RA ATE kst o] 47
F2 #eEs F4%n Ao




- §87.5 Definitions.

VHF Omni directional range station (VOR). A radionavigation land station in the
aeronautical radionavigation service providing direct indication of the bearing
(omni-bearing) of that station from an aircraft.

- §87.393 Scope of service.

(2) All licensees of aeronautical radionavigation (VOR/DME, ILS, MLS, LF and
MF non-directional beacons) stations will comply with SCATANA
implementation instructions from FAA ARTCCs as follows:

- §87.475 Frequencies.

(5) VHF omni-range (VOR) stations are to be assigned frequencies in the
112.050 - 117.950 MHz band (50 kHz channel spacing) and the following
frequencies in the 108 - 112 MHz band:

108.200 108.250 108.400 108.450 108.600 108.650 108.800 108.850 109.000 109.050
109.200 109.250 109.400 109.450 109.600 109.650 109.800 109.850 110.000 110.050
110.200 110.250 110.400 110.450 110.600 110.650 110.800 110.850 111.000 111.050
111.200 111.250 111.400 111.450 111.600 111.650 111.800 111.850 112.000

A W= A7 ZAFAIAE S A87.393% A WA EE A (FAA)
VNE7Ees maERS rAstaL At AT JlEseds ddo] A5
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(VOR)

A|45%2] 12-8 VOR th ZF &9 7o AH3tsfof st}

D dwrA =3

(b) 71 = Fas et 7P g s 94 VORSY AEwakel A gxstar, 71E}
W A= Ao A o] Wizt dEdEts s doTA HE A
(©) b)e] §1%datel s Eate= Welzte] A7 2% oY A
@ BN EE Baf s o8] AHox 30xvitt 18(FAE5EE 187 oF 29}
A el 2 srhEAlshe A
2) _/I\_/\]/\—I]j]_q zA
T z7
A MRS o] FteA FEZREE= A
D¥FVOR
@EFEAN ISl o3 Fubg HEd Fukg
WA (b)7FH 9174 &
=) 2 5 2) =22 (Doppler) VOR
e OEEEFARES
7L Sel o3 Fubg MExE Fukes)
HEAS
of Fup= WA 29 A3zl Yekd uvle] s A
w <
ol A St Gzte] e wel WAz 7 Wz
N e e e A
- Dekzto] 5% o]l 28%°]4 32%0°] 5}
2)%7te] 5=% 3 60% o] st 25%°] 4 35%°] &t
T3 19960Hz (31§ 2= 1% = gkt
WA BEAS o] FtdA Fag MEE= A
W2l % FEVORelA] 7]_%%’4*&"J§ %= Z#(Doppler) VOR®l 9]¢
I G R K e
HEAF 1631 &HA= 12 gk}
HRAE | Do o
Barga | gue v VORIIME 5%eldt =Fel(Dopple)VORAAE €5
h e [A1A 300mel kel Aglel Al 40%0] 5}
718 me]l Ax=E 0dBE WS W A4 v 2s A
nxgke] |A2xF ax3t (-)30dBe] st
A= |AI3A Lz (-)50dBe] &t
A4z} sz sfol o] 1zt (-)60dBo] 3k
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L. VHF-DSC o] 91 #2241 74

ZT3H(VHF) 9 txg A8 5 =(DSC, Digital Selective Calling) &
A5 ol&ate] dute] YAE AR FAWAE Tl FHo=E
e AT 5 e Weke =t = vl DSCe = AsAL ]
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IEC / IMO / ITU-R

"] =(47 CFR Part 80)

<+ 3 (Directive 96/98/EC)

JE(FAAH 7, e g2 J]&
ZA(FFAH MERA))

A|402= (1] &) 2

£7%e g

IR REE

fofr 7| o

§ 80.1101 Performance standards.
(a) The abbreviations used in this
section are as follows:

(1) International
Organization(IMO).

(2) International Telecommunication Union -
Telecommunication Standardization Bureau
(ITU-T) (Standards formerly designated as
CCITT are now designated as ITU-T.)

(3) International Electrotechnical Commission
(IEC).

(4) International
Standardization (ISO).
(5) International Telecommunication Union -
Radiocommunication Bureau (ITU-R)
(Standards formerly designated as CCIR are
now designated as ITU-R.)

(c) The equipment specified in this subpart
must also conform to the appropriate
performance standards listed

in paragraphs (c)(1) through (10) of this
section, which are incorporated by reference,
and must be tested in accordance with the
applicable IEC testing standards listed in
paragraph (c)(11) of this section, and are
also incorporated by reference.

(1) NAVTEX receivers: (i) IMO Resolution
A525(13), “Performance Standards for
Narrow-band Direct Printing Telegraph
Equipment for the Reception of Navigational
and Meteorological Warnings and Urgent
Information to Ships,” including Annex,
adopted 17 November 1983.

(i1) ITU-R Recommendation M.540 -2,
“Operational and Technical Characteristics
for an Automated Direct-printing Telegraph
System for Promulgation of Navigational
and Meteorological Warnings and Urgent
Information to Ships,” including Annexes,
1990.

Maritime

Organization for

(13) Standards for testing GMDSS
equipment:

(iv) IEC 61097 - 6, “Global maritime distress
and safety system (GMDSS)— part 6:
Narrowband direct-printing telegraph

equipment for the reception of navigational
and meteorological warnings and urgent

Article 1

The purpose of this Directive shall be to
enhance safety at sea and the prevention of
marine pollution through the uniform
application of the relevant international
instruments relating to equipment listed in
Annex A to be placed on board ships for
which safety certificates are issued by or on
behalf of Member States pursuant to
international conventions and to ensure the
free movement of such equipment within the

Community.

Article 2

For the purposes of this Directive:

(n) ‘testing standards’ shall mean the

standards set by

—the International Maritime Organization
(IMO),

—-the International Organization for
Standardization (ISO),

- the International Electrotechnical
Commission (IEC),

- the European Committee for
Standardization (CEN),

- the European Committee for
Electrotechnical Standardization (Cenelec)
and

- the European Telecommunication
Standards Institute (ETSI)

and established in accordance with the
relevant international conventions and with
the

relevant IMO resolutions and circulars to
define testing methods and test results, but
only in the form referred to in Annex A,
ANNEX A.1: Equipment for which
detailed testing standards already exist
in international instruments

5. Radiocommunication equipment

A.1/5.3 NAVTEX receiver

Regulation 1V/14,

Regulation X/3,

IMO Resolution MSC.36 (63) 14.13.1 (1994
HSC Code),

IMO Resolution MSC.97 (73) 13.17.1 (2000
HSC Code),

Regulation IV/7.1.4,

R

(48] 8 2 (NAVTEX) %=417])

A407-9) 10 FIBA 7 518k 4418471 918
SA7E e 7 & zge] Agslokeiat
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A H A40x9 10418 A1s L =4
9D A28 A4z e S vE e R 19944
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(LA TFH) IEC / IMO / ITU-R

"] (47 CFR Part 80)

9 (Directive 96/98/EC)

LB(FAAHFH, du g2 7]
AEFTEH BEA))

information to ships (NAVTEX) —
Operational and performance requirements,
methods of testing and required
results,” February 1995

test

Regulation X/3,

IMO Resolution MSC.36 (63) 14.6.1.4 (1994
HSC Code),

IMO Resolution MSC.97 (73) 14.7.1.4 (2000
HSC Code),

IMO Resolution A.525 (13),

IMO Resolution A.694 (17),

ITU-R M.540-2 (06/90),

ITU-R M.625-3 (10/95),

EN 300 065 V 1.1.3 (2001-5),

EN 301 011 V1.1.1 (1998-09);

IEC 61097-6 (1995),

IEC 60945 (1996)
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§ 80.1101 Performance standards.
(a) The abbreviations used in this
section are as follows:

(1) International
Organization(IMO).

(2) International Telecommunication Union -
Telecommunication Standardization Bureau
(ITU-T) (Standards formerly designated as
CCITT are now designated as ITU-T.)

(3) International Electrotechnical Commission
(IEC).

(4) International
Standardization (ISO).
(5) International Telecommunication Union -
Radiocommunication Bureau (ITU-R)
(Standards formerly designated as CCIR are
now designated as ITU-R.)

(c) The equipment specified in this subpart
must also conform to the appropriate
performance standards listed

in paragraphs (c)(1) through (10) of this
section, which are incorporated by reference,
and must be tested in accordance with the
applicable IEC testing standards listed in
paragraph (c)(11) of this section, and are
also incorporated by reference.

(7) Two-Way VHF radiotelephone: (i) IMO
Resolution A.809(19), "Performance
Standards for Survival Craft Two- Way
VHF Radiotelephone Apparatus,” including
Annexes 1 and 2, adopted 23 November
1995.

(i) IMO Resolution MSC.80(70), "Adoption
of New  Performance  Standards for
Radiocommunication Equipment,” with
Annexes, adopted 8 December 1998.
(13) Standards for testing
equipment:

(ix) IEC 61097-12 Ed 1.0, "Global maritime
distress and safety system (GMDSS)-part
12: Survival craft portable two-way VHF
radiotelephone  apparatus-Operational and
performance  requirements, methods  of
testing and required test results,” December
1996.

Maritime

Organization for

GMDSS

Article 1

The purpose of this Directive shall be to
enhance safety at sea and the prevention of
marine pollution through the uniform
application of the relevant international
instruments relating to equipment listed in
Annex A to be placed on board ships for
which safety certificates are issued by or on
behalf of Member States pursuant to
international conventions and to ensure the
free movement of such equipment within the

Community.

Article 2

For the purposes of this Directive:

(n) ‘testing standards’ shall mean the

standards set by

—-the International Maritime Organization
(IMO),

—-the International Organization for
Standardization (ISO),

- the International Electrotechnical
Commission (IEC),

- the European Committee for
Standardization (CEN),

- the European Committee for
Electrotechnical Standardization (Cenelec)
and

- the European Telecommunication
Standards Institute (ETSI)

and established in accordance with the
relevant international conventions and with
the

relevant IMO resolutions and circulars to
define testing methods and test results, but
only in the form referred to in Annex A,
ANNEX A.1: Equipment for which
detailed testing standards already exist
in international instruments

A.1/5.17 (Portable)

- Regulation SOLAS 74 as amended
where ‘type-approval’ is required
Regulation III/4,

Regulation X/3,

IMO Resolution MSC.36 (63) 14.13.1 (1994
HSC Code),

IMO Resolution MSC.97
13.17.1 (2000 HSC Code)

(73) 816 and
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- Applicable regulations of SOLAS 74,
as amended, and the relevant resolutions
and circulars of the IMO

Regulation 111/6.2.1,

IMO Resolution MSC.36 (63) 82.1.1 (1994
HSC Code),

IMO Resolution 97 (73) 8.2.1.1 (2000 HSC
Code)

IMO Resolution A.809 (19) Annex 1,

IMO Resolution A.694 (17),

ITU-R M.489-2 (10/95),

ITU-R M.542.1 (07/82)

- Testing standards

ETS 300 225 Ed 3 (1998-01),

EN 300 828 V1.1.1 (1998-03),

EN 60945 (1997);

IEC 61097-12 (1996),

IEC 60945 (1996)

A.1/5.18 (Fixed)

- Regulation SOLAS 74 as amended
where ‘type-approval’ is required
Regulation II1/4,

RegulationX/3,

IMO Resolution MSC.36 (63) 14.13.1 (1994
HSC Code),

IMO Resolution MSC. 97 (73) 8.1.6 and
13.17.1 (2000 HSC Code)

- Applicable regulations of SOLAS 74,
as amended, and the relevant resolutions
and circulars of the IMO

Regulation I11/6.2.1,

IMO Resolution MSC.36 (63) 82.1.1 (1994
HSC Code),

IMO Resolution 97 (73) 8.2.1.1 (2000 HSC
Code),

IMO Resolution A.809 (19) Annex 2,

IMO Resolution A.694 (17),

ITU R M.489-2 (10/95)

- Testing standards

EN 301 466 (2000-11),

EN 60945 (1997);

EN 301 466 (2000-11),

IEC 60945 (1997)

iy
R

o

P

- IEC 61097-12
3.2 General

3.2.2 (A.809(19) 1/2.3) The equipment shall:
9) be of small size and light weight;

- IMO Res.MSC.149
2 GENERAL
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2.3 The equipment should:

.9 be of small size and light weight;

- IMO Res.A.809

- ANNEX 1(Portable)

2 GENERAL

2.1 The equipment should be portable and
capable of being used for onscene
communication between survival craft,
between survival craft and ship and
between survival craft and rescue unit. It
may also be used for onboard
communications when capable of operating
on appropriate frequencies.

2.3 The equipment should:

.9 be of small size and light weight;

2. 94A =zE 1

o

g5t deld 2

- IEC 61097-12

3.2 General

3.2.1 (A.809(19) 1/2.1) The equipment shall
be portable and capable of being used for
on-scene communication between survival
craft, between survival craft and ship and
between survival craft and rescue unit. It
may also be used for on-board
communications when capable of operating
on appropriate frequencies.

3.2.2 (A.809(19) 1/2.3) The equipment shall:
1) be capable of being operated by unskilled
personnel;

2) be capable of being operated by personnel
wearing gloves as specified for immersion
suits in regulation 33 of chapter III of the
SOLAS 1974 Convention;

- IMO Res.MSC.149

2 GENERAL

2.3 The equipment should:

.1 be capable of being operated by unskilled
personnel;

- IMO Res.A.809

- ANNEX 1(Portable)

2 GENERAL

.1 be capable of being operated by unskilled
personnel;

- ANNEX 2(Fixed)

2 GENERAL

2.3 The equipment should:

.1 be capable of being operated by unskilled

EXSTaRS
ags Agshes AL Al
B A4 Hol

personnel;
3 TFHE AeREA g -7l 2 SR | - IEC 61097-12 DA T3 FS, 7S 2 kg o
Aol 9FE 7bedt & wA o' A | 3.2 General Fo AFA WA gE 217 FEe A
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3.2.2 (A.809(19) 1/2.3) The equipment shall: A
12) be resistant to deterioration by
prolonged exposure to sunlight.

3.4 Environmental requirements

3.4.3 (A.809(19) 1/2.3.5) The equipment shall
be watertight to a depth of 1 m for at least
5 min.

3.4.5 (A.809(19) 1/2.3.7) The equipment shall
not be unduly affected by seawater or oil or
both.

- IMO Res.MSC.149

2 GENERAL

2.3 The equipment should:

5 be watertight to a depth of 1 m for at
least 5 min;

/7 not be unduly affected by seawater, or
oil, or both;

.12 be resistant to deterioration by prolonged
exposure to sunlight; and

- IMO Res.A.809

- ANNEX 1(Portable)

2 GENERAL

4 withstand drops on to a hard surface
from a height of 1 m;

7 not be unduly affected by seawater, or
oil, or both;

.12 be resistant to deterioration by prolonged
exposure to sunlight; and

- ANNEX 2(Fixed)

2 GENERAL

2.3 The equipment should:

4 be watertight to a depth of 1 m for at

least 5 min;
.6 not be unduly affected by seawater or oil
or both;
71719 A&y 2| - IEC 61097-12 5)FA(FEf) e 2 Holx Fio A /M
Eo A YA A o}y == | 3.3.6 Marking and identification el 5 71719 FHEHH 71E FoArE S
Hol A& A (A.809(19) 1/13) In addition to the items A WasA =3 B X YA A =
specified in resolution A.694(17) on general Hol s A

requirements, as detailed in IEC 945, the
following shall be clearly indicated on the
exterior of the equipment:

1) brief operating instructions;

2) expiry date for the primary batteries.

- IMO Res.MSC.149

13 LABELLING

13.1 In addition to the general requirements
specified in resolution A.694(17), the
following should be clearly indicated on the

- 243 -
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exterior of the equipment:

.1 brief operating instructions; and

- IMO Res.A.809

- ANNEX 1(Portable)

13 LABELLING

In addition to the general requirements
specified in resolution A.694(17), the
following should be clearly indicated on the
exterior of the equipment:

.1 brief operating instructions; and

- ANNEX 2(Fixed)

13 LABELLING

In addition to the general requirements
specified in resolution A.694(17), the
following should be clearly indicated on the
exterior of the equipment:

.1 brief operating instructions; and

5 71715 AH&AEY] %o Y 4 A+ 4 | - IEC 61097-12 DALEAES] o) Eo Fad 4 gl

of &8 EE Hd A 4 de E(dAg | 32 General o 4 4 Qv u(dA Fgo] 7t A S

FHo] 7hafld AS- #olE Aol Id& A | 322 (A.809(19) 1/2.3) The equipment shall: B EE FFRE Ze A &4
11) have provisions for its attachment to the Hol & AKEA g H o] AL
clothing of the user, including the immersion < Alelg)
suit; and

- IMO Res.MSC.149
2 GENERAL
2.3 The equipment should:
.11 have provisions for its attachment to the
clothing of the user and also be provided
with a wrist or neck strap. For safety
reasons, the strap should include a suitable
weak link to prevent the bearer from being
ensnared;

- IMO Res.A.809
- ANNEX 1(Portable)
2 GENERAL
2.3 The equipment should:
.11 have provisions for its attachment to the
clothing of the user;

S & 971 d= dE3 | - IEC 61097-12 BEA E4E = FH7F dve 7=
2AE 5ol gle A 3.3.4 Safety precautions 2AE So] 9= A
3.34.2 (A.809(19) 1/2.3.8) The equipment
shall have no sharp projections which could
damage survival craft.
- IMO Res.MSC.149
2 GENERAL
2.3 The equipment should:
8 have no sharp projections which could
damage survival craft;
- IMO Res.A.809

- 244 -

Mo




)

A

B (P A ] 73

IEC / IMO / ITU-R

1] = (CFR Part 80)

& (Directive 96/98/EC)

- ANNEX 1(Portable)

2 GENERAL

2.3 The equipment should:

8 have no sharp projections which could
damage survival craft;

- ANNEX 2(Fixed)

2 GENERAL

2.3 The equipment should:

7 have no sharp projections which could
injure personnel;

off
o
>

- IEC 61097-12

3.3.7 Warming-up period

(A.809(19) 1/5) The equipment shall be
operational within 5 s of switching on.

- IMO Res.MSC.149

2 GENERAL

5 PERMISSIBLE WARMINGUP PERIOD
5.1 The equipment should be operational
within 5 s of switching on.

- IMO Res.A.809

- ANNEX 1(Portable)

5 PERMISSIBLE WARMINGUP PERIOD
The equipment should be operational within
5 s of switching on.

- ANNEX 2(Fixed)

5 PERMISSIBLE WARMINGUP PERIOD
The equipment should be operational within
5 s of switching on.

o
Sl

oA o

et

4 8
o0
¥ =

tlo
R

- IEC 61097-12

3.3.5 Frequency bands and channels

3.35.1 (A.809(19) 1/3.1) The two-way
radiotelephone shall be capable of operation
on the frequency 156,800 MHz (VHF CH 16)
and on at least one additional channel.

- IMO Res.MSC.149

3 CLASS OF EMISSION, FREQUENCY
BANDS AND CHANNELS

3.1 The two-way radiotelephone should be
capable of operation on the frequency
156.800 MHz (VHF channel 16) and on at
least one additional channel.

- IMO Res.A.809

- ANNEX 1(Portable)

3 CLASS OF EMISSION, FREQUENCY
BANDS AND CHANNELS

3.1 The two-way radiotelephone should be
capable of operation on the frequency
156.800MHz (VHF channel 16) and on at
least one additional channel.

T
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- ANNEX 2(Fixed)

3 CLASS OF EMISSION, FREQUENCY
BANDS AND CHANNELS

3.1 The two-way

radiotelephone  should be capable of
operation on the frequency 156.800MHz
(VHF channel 16) and on at least one
additional channel.

- IEC 61097-12

4.4 Receiver

444 (A.809(19) 1/10.2) In the transmit
condition the output of the receiver shall be
muted.

- IMO Res.MSC.149

10 RECEIVER OUTPUT

10.2 In the transmit condition, the output of
the receiver should be muted.

- IMO Res.A.809

- ANNEX 1(Portable)

10 RECEIVER OUTPUT

10.2 In the transmit condition, the output of
the receiver should be muted.

- ANNEX 2(Fixed)

10 RECEIVER OUTPUT

10.2 In the transmit condition, the output of
the receiver should be muted.

10. AFEALAE o] 0.25W o]Ato]ojol &}ar
IWE =338 A= IWE Agd 5
AE 2925 712 A

- IEC 61097-12

4.1 General

432 (A.809(19) 1/7) The effective radiated
power shall be a minimum of 025 W.
Where the effective radiated power exceeds
1 W, a power reduction switch to reduce
the power to 1 W or less is required. When
this equipment provides for on-board
communications, the output power shall not
exceed 1 W on these frequencies.

5.4.2 (4.3.2) Effective radiated power

5.4.2.3 Results required

The measured er.p. shall be between 0,25
W and 25 W.

When the er.p. exceeds 1 W the EUT shall
have a power reduction switch.

- IMO Res.MSC.149

7 TRANSMITTER POWER

7.1 The effective radiated power should be a
minimum of 0.25 W. Where the effective
radiated power exceeds 1 W, a power
reduction switch to reduce the power to 1
W or less is required. When this equipment

14

fo
1

N
18

ALA

¢

o] 0.25W¢]
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)

o:
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[e]
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provides for onboard communications, the
output power should not exceed 1 W on
these frequencies.

- IMO Res.A.809

- ANNEX 1(Portable)

7 TRANSMITTER POWER

The effective radiated power should be a
minimum of 0.25 W. Where the effective
radiated power exceeds 1 W, a power
reduction switch to reduce the power to 1
W or less is required. When this equipment
provides for onboard communications, the
output power should not exceed 1 W on
these frequencies.

- ANNEX 2(Fixed)

7 TRANSMITTER POWER

The R.F. output power should be a
minimum of 0.25 W. Where the R.F. output
power exceeds 1 W a power reduction
switch to reduce the output power to 1 W
or less is required.

st7] 9lste] Hash 12)%&9etS 20dBE &17] 98] Hod 4l
6dB =2 34y ¢ 7] AHAJRT 6dBES Iy JdHAULS
gk Aol Al B a2 HE 2 7hek JFEfel A, 3 abel A 25Kze] Y Eexl
ol #Haus 7psk 4o - WalatE 7hek Aol e ske]l 20dBol =
20dBZ ¥ &= A5 1 e uf o] Whaul g dgte] 316mvel e A
16V o]dd A
AP} HExAYS 22533 =3 | - IEC 61097-12 15)&A st & 2xdo] At o= AT (k)
o] 9 E& 7t oF & | 3.3.8 Power supply of S FFAVE A(EFAHAHAAE AL
Azboll HA AYL |3385 (A.809(19) 1/125) Primary batteries = A$E AYsoh
NS A shall have a shelf life of at least 2 years 1)Adozn EHE AXEZ ztE A Tk
and if intended to be user replaceable shall WA EE FHol &olg A
be of a colour or marking as defined in
3.2.3.

- IMO Res.MSC.149

12 POWER SUPPLY

125 Primary batteries should have a shelf
life of at least 2 years, and if identified to
be user replaceable should be of a colour or
marking as defined in 2.3.13.

- IMO Res.A.809

- ANNEX 1(Portable)

12 POWER SUPPLY

12.1 The source of energy should be
integrated in the equipment and may be
replaceable by the wuser. In addition,
provision may be made to operate the
equipment using an external source of
electrical energy.
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12.5 Primary batteries should have a shelf
life of at least 2 years, and if identified to
be user replaceable should be of a colour or
marking as defined in 2.3.13.

- ANNEX 2(Fixed)

12 POWER SUPPLY

12.3 The two-way radiotelephone equipment
may be equipped with a primary or
secondary battery. Primary batteries should
have a shelf life of at least 2 years.

12.4 Where secondary batteries are used,
suitable arrangements should be made to
ensure the availability of fully charged cells
at all times.

13. A=A o] &5F2 g FAHEE 82 | - IEC 61097-12 14)4 A
A AIZES] A A 7R gk B &S 9%F-2] 1| 3.3.8 Power supply A A 7+e]
Z 3t o] HEdr|e] T A

Lo

o]o] 13384 (A809(19) 1/124) The primary gk} ol
of 3laL, 8A1ZF Folx= HAAFEALAPY | battery shall have sufficient capacity to 3k 8A
S 0.25W ol ez AT + A& A ensure 8 h operation at its highest rated 0.25Wo]

power with a duty cycle of 1: 9. The duty
cycle is defined as 6 s transmission, 6 S
reception above squelch opening level and
48 s reception below squelch opening level.
- IMO Res.MSC.149

12 POWER SUPPLY

124 The primary battery should have
sufficient capacity to ensure Shour

operation at its highest rated power with a
duty cycle of 1:9. This duty cycle is defined
as 6second transmission, 6second reception
above squelch opening

level and 48second reception below squelch
opening level.

- IMO Res.A.809

- ANNEX 1(Portable)

12 POWER SUPPLY

124 The primary battery should have
sufficient capacity to ensure Shour

operation at its highest rated power with a
duty cycle of 1:9. This duty cycle is defined
as 6second transmission, 6second reception
above squelch opening

level and 48second reception below squelch
opening level.

- ANNEX 2(Fixed)

12 POWER SUPPLY

12.2 The source of energy should have
sufficient capacity to ensure Shour

operation at its highest rated power with a
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duty cycle of 1:9. This duty cycle is defined
as 6second transmission, 6second reception
above squelch opening

level and 48second reception below squelch
opening level.

14, 32 == F34 AlFe] Mol A & | - IEC 61097-12 4)3 A (o A = F3kA ] AU )
A= FEA AlEe FAE ~EY | 3.2 General Anlo] = A E= FA A = 3
(strip)& &3 A 3.23 (A.809(19) 1/2.3.13) The equipment Aol w R FAIZF & A

shall be either of a highly visible
yellow/orange colour or marked with a
surrounding yellow/orange marking strip.

- IMO Res.MSC.149

2 GENERAL

2.3 The equipment should:

13 be either of a highly visible
vellow/orange colour or marked with a
surrounding yellow/orange marking strip.

- IMO Res.A.809

- ANNEX 1(Portable)

2 GENERAL

2.3 The equipment should:

13 be either of a Thighly visible
yellow/orange colour or marked with a
surrounding yellow/orange marking strip.

15. A45x) 93 GIEAIE AFE35F= F41 | - IEC 61097-12

Anel V&7l A3 A 4.1 General

421 (M.489-2/1.1.1 and .3) The class of
emission shall be G3E (frequency
modulation with a pre-emphasis
characteristic of 6 dB/Octave).
- ITU-R M.489-2

1.1 General characteristics

1.1.1 The class of emission
F3E/G3E.

should be
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=HO N3 - 1O ol LA X Za = | §
(22l O YR MEHIC| =L N =N 1|E Hlu(MU4LE THENTHS MHIFYN))
S (FA A8 3) IEC / IMO / ITU-R "] = (CFR Part 80) 4 (Directive 96/98/EC) dE
A4z (S5 F A4 384%) O RIEHT} - § 80.1101 Performance standards. Article 1 (F204Ae] =1)
H3EA 3 = J3EA o] 28\ o] &} Fu} (a) The abbréviations used in this section | The purpose of this Directive shall be to | A56% HIEx 9}, J3EM 3} & R3EZ T 28
22 Apasts gl EA e &A% 7 are as follows: . N enhgnce safety.at sea and the preventlgn of Mol 3H2 A5l RAZe £A44= o
RN o o = . (1) International Maritime | marine  pollution through the uniform | e B g .
71T v 7 ook 2o Organization(IMO). application of the relevant international el Aahs 22l Ador Ak &, 3
(2) International Telecommunication Union - | instruments relating to equipment listed in | 1372 Fd=, ¥&E=, SETAE Pt
Telecommunication Standardization Bureau | Annex A to be placed on board ships for | &= : A 2 olulZFo]xteo] FHAIAX o 3
(ITU-T) (Standards formerly designated as | which safety certificates are issued by or on A= o] Mol ST A e

CCITT are now designated as ITU-T.)

(3) International Electrotechnical Commission
(IEC).

(4) International
Standardization (ISO).
(5) International Telecommunication Union -
Radiocommunication Bureau (ITU-R)
(Standards formerly designated as CCIR are
now designated as ITU-R.)

(c) The equipment specified in this subpart
must also conform to the appropriate
performance standards listed in paragraphs
(c)(1) through (10) of this section, which are
incorporated by reference, and must be
tested in accordance with the applicable IEC
testing standards listed in paragraph (c)(11)
of this section, and are also incorporated by
reference.

(3) MF radio equipment: (i) IMO Resolution
804(19), “Performance  Standards for
Shipborne MF Radio Installations Capable of
Voice Communication and Digital Selective
Calling,”with Annex, adopted 23 November
1995, as amended by IMO Resolution
MSC.68(68), “Adoption of Amendments to

Organization for

Performance  Standards  for  Shipborne
Radiocommunication Equipment,” GMDSS
terrestrial communications - 1.2(c), adopted
6 June 1997.

(if) ITU-R Recommendation M.493-11,

“Digital Selective—calling System for Use in
the Maritime Mobile Service,” with Annexes

1 and 2, 2004.
(iii) ITU-R  Recommendation M.541-9,
“Operational Procedures for the Use of

Digital Selective-Calling Equipment in the
Maritime Mobile Service,” with Annexes 1
through 5, 2004.

(4) MF/HF radio equipment: (i) IMO

behalf of Member States pursuant to
international conventions and to ensure the
free movement of such equipment within the

Community.

Article 2

For the purposes of this Directive:

(n) ‘testing standards’ shall mean the

standards set by

—-the International Maritime Organization
(IMO),

—-the International Organization for
Standardization (ISO),

- the International Electrotechnical
Commission (IEC),

- the European Committee for
Standardization (CEN),

- the European Committee for
Electrotechnical Standardization (Cenelec)
and

- the European Telecommunication
Standards Institute (ETSI)

and established in accordance with the
relevant international conventions and with
the

relevant IMO resolutions and circulars to
define testing methods and test results, but
only in the form referred to in Annex A,
ANNEX A.1: Equipment for which
detailed testing standards already exist
in international instruments

- A.1/55(HF marine safety information
(MSI) equipment (HF NBDP receiver))
Regulation IV/14, Regulation X/3,

IMO Resolution MSC.36 (63) 14.13.1(1994
HSC Code),

IMO Resolution MSC.97 (73) 3.17.1 (2000
HSC Code)

Regulation IV/7.1.5, Regulation X/3,

IMO Resolution MSC.36 (63) 14.6.1.5 (1994
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Resolution A.806(19), “Performance
Standards for Shipborne MFEF/HF Radio
Installations Capable of Voice
Communication, Narrow-Band Direct
Printing and Digital Selective Calling,” with
Annex, adopted 23 November 1995, as
amended by IMO Resolution MSC.68(68),
“Adoption of Amendments to Performance
Standards for Shipborne
Radiocommunication Equipment,” GMDSS
terrestrial communications - 1.3(c), adopted
6 June 1997.

(i1) ITU-R Recommendation M.493-11,
“Digital Selective—calling System for Use in
the Maritime Mobile Service,” with Annexes
1 and 2, 2004.

(iii) ITU-R  Recommendation M.541-9,
“Operational Procedures for the Use of
Digital Selective-Calling Equipment in the
Maritime Mobile Service,” with Annexes 1
through 5, 2004.

(iv) IMO Resolution A.700(17), “Performance
Standards for Narrow-band Direct-printing
Telegraph Equipment for the Reception of
Navigational and Meteorological Warnings
and Urgent Information to Ships (MSI) by
HF,” adopted 6 November 1991.

HSC Code),

IMO Resolution MSC.97 (73) 14.7.1.5 (2000
HSC Code),

IMO Resolution A.699(17), IMO Resolution
A.700 (17),

IMO Resolution A.806 (19),

IMO Resolution A.694 (17),

ITU-R M.491-1 (07/86),

ITU-R M.492-6 (10/95),

ITU-R M.540-2 (06/90),

ITU-R M.625-3 (10/95),

ITU-R M.688 (06/90)

ETS 300 067 Ed.1 (1992-09) +A1 (1998-09),
EN 60945 (1997),

EN 61162;

ETS 300 067 Ed.1 (1992-09) +Al (1998-09),
IEC 60945 (1996),

IEC 61162

- A.1/510(MF radio capable of
transmitting and receiving DSC and
radiotelephony)

Regulation IV/14,

Regulation X/3,

IMO Resolution MSC.36 (63) 14.13.1 (1994
HSC Code),

IMO Resolution MSC.97 (73) 13.17.1 (2000
HSC Code)

Regulation 1V/9.1.1, IV/10.1.2,

Regulation X/3,

IMO Resolution MSC.36 (63) 14.8.1.1 (1994
HSC Code),

IMO Resolution MSC.97 (73) 14.9.1.1 (2000
HSC Code),

IMO Resolution A.804 (19) as amended by
IMO Resolution MSC.68 (68) Annex 2,

IMO Resolution A.694 (17), ITU-R M
493-10 (05/00),

ITU-R M 541-8 (10/97)

EN 300 338 V1.2.1 (1999-04),

ETS 300 373 ed.1 (1995-08) + Al (1997-08),
EN 60945 (1997),

MSC/Circ 862,

EN 61162;

IEC 61097-3 (1994),

IEC 61097-9 (1997),

IEC 60945 (1996),

MSC/Circ 862,

IEC 61162

- A.1/5.11(MF DSC watch-keeping
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receiver)

Regulation 1V/14,

Regulation X/3,

IMO Resolution MSC.36 (63) 14.13.1 (1994
HSC Code),

IMO Resolution MSC.97 (73) 13.17.1 (2000
HSC Code)

Regulation 1V/9.1.2,

Regulation 1V/10.1.3, Regulation X/3,

IMO Resolution MSC.36 (63) 14.8.1.2 (1994
HSC Code),

IMO Resolution MSC.97 (73) 14.9.1.2 (2000
HSC Code),

IMO Resolution A.804 (19) as amended by
IMO Resolution MSC.68 (68) Annex 2,

IMO Resolution A.694 (17),

ITU-R M 493-10 (05/00),

ITU-R M.541-8 (10/97),

ITU-R.M.1173 (10/95)

EN 301 033 V1.1.1 (1998-08),

EN 300 338 V1.2.1 (1999-04),

EN 60945 (1997)

IEC 61097-3 (1994),

IEC 61097-8 (1998),

IEC 60945 (1996)

- A.1/514(MF/HF radio capable of
transmitting and receiving DSC, NBDP
and radiotelephony)

Regulation 1V/14,

Regulation X/3,

IMO Resolution MSC.36 (63) 14.13.1 (1994
HSC Code),

IMO Resolution MSC.97 (73) 13.17.1 (2000
HSC Code)

Regulation 1V/ 10.2.1,

Regulation X/3,

IMO Resolution MSC.36 (63) 14.9.2.1 (1994
HSC Code),

IMO Resolution MSC.97 (73) 14.10.2.1 (2000
HSC Code),

IMO Resolution A.806 (19) as amended by
IMO Resolution MSC.68 (68) Annex 3,

IMO Resolution A.694 (17),

ITU-R M.476-5 (10/95),

ITU-R M.491-1 (07/86),

ITU-R M.492-6 (10/95),

ITU-R M.493-10 (05/00),

ITU-R M.541-8 (10/97),

ITU-R M.625-3 (10/95),
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ITU-R M.1173 (10/95),

IMO MSC/Circ. 862

ETS 300 373 ed.1 (1995-08) + Al 1997-08),
EN 300 338 V1.2.1 (1999-04),

ETS 300 067 Ed.1 (1990-11) +A1 (1993-10),
EN 60945 (1997),

EN 61162,

MSC/Circ 862;

IEC 61097-3 (1994),

IEC 61097-9 (1997),

IEC 61097-11 (2000),

IEC 60945 (1996),

IEC 61162,

MSC/Circ. 862

- A.1/5.15(MF/HF DSC watch keeping
receiver)

Regulation 1V/14,

Regulation X/3,

IMO Resolution MSC.36 (63) 14.13.1 (1994
HSC Code),

IMO Resolution MSC.97 (73) 13.17.1 (2000
HSC Code)

Regulation 1V/10.2.2,

Regulation X/3,

IMO Resolution MSC.36 (63) 14.9.2.2 (1994
HSC Code),

IMO Resolution MSC.97 (73) 14.10.2.2 (2000
HSC Code),

IMO Resolution A.806 (19) as amended by
IMO Resolution MSC.68 (68) Annex 3,

IMO Resolution A.694 (17),

ITU-R M.493-10 (05/00),

ITU-R M 541-8 (10/97)

EN 301 033 V1.1.1 (1998-08),

ETS 300 338 V1.2.1 (1999-04),

EN 60945 (1997);

IEC 61097-3 (1994),

IEC 61097-8(1998),

IEC 60945 (1996)

5 X9 = HJgE A, - IEC 61097-9 =T = A
=] = ] 5 Methods of testing and required test SfLfo] Hi=zulZof olsf =3
SiLbe| v x=Zmbof wat Z st results HeE HEMHS mjo WM
wag [NUE BET e mezeny | O Conenl . . UHSTHNE (Kot RIEXTHel ZRolE 18dB
HhS Melgicl R3E Moje| Heofs= 1.1 mpedance. or 01rc.u1t of t§st signal (+)2dBt2 2t JIEM TRl A o
M 18+2dB, J3E Mule| Aof= squr?es For .testlng equ1pm§nt integrated = 40dBO|AF e Zf
A A3 40dB0| Z+ZH wte z} within a receiver, the test signal shall be =oit] | A= o)
i — derived from a resistive source of 50 Q =2 2 750(MErE 9l ZEAMA
e 7ttt & 50Q(MeEt=1 ZFM - IEC 61097-9 QuEHA |3 {WOolste| SAMEXE A elst
HuEa (™M W olstel SMUFXE M| | 3 Performance requirements
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Q| stch) 3.10 Classes of emission ch
= The equipment shall provide for the =L~
=lone) 151 st 5t 1,400t o - =5 a5
EST/ES ' transmission and reception of  upper (M40x=2| 7
ETESEN side-band signals using the classes of H1a 2 o
EN emission as appropriate for the equipment: HM 25t o 7b=H 15000z
BH{x=x - J3E: single side-band telephony with the S =
MERS e o o olsH@mama | S O o et 10 B e SEx S
~= sto| aAlztx= A o3 carrier suppressed at least elow H| Q| st
ISl 1w olstel SHUZRIE =| | peak envelope power; EE TSN
ch . . S &
350Hz 0| A+ 6 Radiotelephone alarm signal generator EMMEEZE
; A 6dBO| (5B M™M= 1wolstel
2,700Hz 0] 6.3 Frequency and duration of tones mp4=350Hz |, ! a
1) (421/3.1) The frequency of both the 1 300 oM |SHFAE Ml
1,400Hz2] F otz == 7|=| | Hz and 2 200 Hz tones shall be maintained 2700Hz 77k | )
oldy e Jlsto] 2=x=3t Z<| | within a tolerance of £1,5 %. 1000Hz Z=ml4 2 W =x= J7|=9f
=stoo} |of Ax|e] XM =21 1 =of| | 7 Methods of testing and required test Heole Jlst Ao Exle M
g8 |zatslc 2242e] u7} 20d8) | results Zgto) 9 |B2D O o mEEs 224
olAHEZ=AMZEE 1W o|5le] | | 7.9 General conditions of measurement e EH|7} 20dBO| AHHIEX T2 AR
AMEXE M 2 s} 79.1 Arrangements for test signals applied Bl SAIRX EE ZEMAH
Zoir) |AF= o to the receiver input The 50 W network 1Wolatel & AR 2 H Q| st}

may be substituted, at the request of the
manufacturer, by an network consisting of
a 10 W resistor in series with a 250 pF
capacitor for frequencies below 4 MHz.

7.9.5 Artificial antennas

For the purpose of testing, the transmitter
shall meet the requirements of this standard
at the output of the antenna matching
device when connected to the artificial
antennas listed below.

This shall in no way imply that the
transmitter shall only work with antennas
having these characteristics.

-1 605 kHz to 4 000 kHz:

The artificial antenna shall consist of a
resistance of 10 W and a capacitance of 250
pF connected in series.

- 4 MHz to 275 MHz:

The artificial antenna shall consist of a
resistance of 50 W.

8 Transmitter

8.1 General

8.1.1 Frequencies and classes of emission
The  transmitter shall provide upper
side-band signals only or upper side-band
and frequency shift keying signals in
accordance with 3.10.

8.13 (3.10) Carrier suppression

8.13.3 Results required

The carrier suppression for modulation J3E
shall be at least 40 dB.
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The carrier suppression for modulation H3E
shall be between 4,5 dB and 6 dB.

CAukbaro] S A Z A 1,605k ©4F 2

olste] Fwsel e ALget

7]

N

2
Ktz
Fukg7 15230 £40Hz o] WF A ofy]
3}

7,500
o I

- IEC 61097-9

8 Transmitter

8.14 Continuous operation

8.14.2 Method of measurement

The transmitter shall be connected to the
artificial antenna as specified in 795 and
driven to its maximum output power
measured under 8.3, wusing for J3E
transmitters the two-tone test signal as
described in 83.2, and for DSC and NBDP
transmitters continuous dot pattern. For a
period of 15 min the equipment shall
transmit continuously.

8.14.3 Results required

The output power shall not vary by more
than +3 dB from the rated output power.
The limits of 8.3.3 shall not be exceeded.

562 2 ARBHEHDE FAFAR dfdelE

7ol el AL BR(AF) 27109
of th& 7} 3o Ao AHsf ol skt
DRkEate] WA= FueEwH s HFF
ge 3
4. 1,605k ©]73 275004z ©]3te] F3k4=¢] A | - IEC 61097-9 ¥ 3%
FE Abgete Ae FHAMe FFEE ¥y | 8 Transmitter o _ 36 28Mliz°] 31 H3EX1 %}, JBEX % H3= R3EA]
wEaAe] HE weAse] Fappriep o | 57 Power of outtolfband emissions using B2 AbgsE BATY FAA0)(FFFY
= p Ony == = = =] -
galdel vhe kel s A 89.3 Results required T 113"35?, WE=, HEsAE 3 0]:2‘ g
2 Q HhALA 1} Q| The power of any out-of-band emission 9 ofutFol 5] FAMEHE Agithe] o
= a2} Zha| 2k supplied to the artificial antenna shall be in A9l QlojA] EBEQurAl o] 38X =
XM Fulg=efo| 7= accordance with the table given below. o) @ 3o FASE o] wAL] The )
1.5kHz =3} 4 5kHz O] 5f 31dB O & Separation A in kHz 71_01 _]—E}—
45Kz =3 7.5k O 5t 38dB O] Af between the a ) = I
43dB o[ &F ciek, frequency le'”'m”m ‘f"“e”“a“onk Fgraise | tae S G0 U0IA
75 Eolate 2 =2 eAtel of the out-of-band | CCOW Maximum pea Fo$ztz |2l 2z 584
e - 7 |[HEzeidEedol 50m emission and a envelope power J|2Fatso
O[5tz =0{of Bhcf, frequency 1 400 Hz dB 15/ = 1} 45k:0| 5 M FMH 2t 31dB 2
above the carrier ok
15 < A < 45 31 7| & F ulg9of
45 < A < 75 38 45Kz 1} 7 BkHzO| o} | M M2 ECt 38dB 2

43 without exceeding

A <
75 < < 12 the power of 50 mW

s
50mWo|3F0o| 0 EESH
7|2 Futo|
HEMHECt 43dB

Lt Z}
X 1= HA

7.5kHz = 1}

)

55z B3 sivlel 28ipoldl T4l AuE
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Abgets ddEARe FAAsE Yol s
¥, deoled T R AT AgAd o FA
o B ST Aedthe] vEFaes g
& st dwE EFIgel 15k
(Z2APRAFTA e WE ZZIHAF
(ola} "HETA, & FhHE e 2AHFT
A2 37k stotop gkt
6. A <2008.12.31>
7. AY s EHAE FEeE FAEAE A A56x 2 AFGH)E FAFAR dfdelE
T2 E FAske Afdd wEaE Hore Gl ARgstE AL SRS 2x10]9]
T A= A of v 7 3o el Asfof gt
DAYEHGAE FAEste $AGAE A
TN E FAY Beode wERE F
7t g = A
8. walwAe] 71712 Qs8R Aol 6
A o], AAHsE AL Bele 124
ol Ade AEE F US A
9. AL AT ] 77]= 4 104
2 ool FAl 8 oS AHEE A
S 8 AdT N A2 159 G
o2 A AEdAM FAE F S A
@ FAZA 212 g 7 59 2 (GFAFR ] =7)
A57x J3EA 3 28MzolskE AbE-sk &gl
THF FATe FAFAE s £ FH
el A stE el wep A2 3
TS ol AAstE ol HgsfoF g
o, ssAdE 1Wolste] FAMHHE ALE
gt =] AR dejdE o W
Aol AFHA de=
L o5 2ol x70 A@ (e, 854 | - IEC 61097-9 =g =
AY W olste] $4140E Agshs Tl | O Receiver 1000z o] ¥ = F atrol| o] A
- - _ 5.3 Usable sensitivity Atx|o] Mz Z=a2do| oHo| 1%
A TARA Slepi= 9= T (806/C3) For classes of emission J3E and ;‘j—.j l:LZ.‘—gﬂEiT:E.JEIi %IJOJZ
T = _ = g F1B the sensitivity of the receiver shall be 2e B2H|Z 20dB2 17| 95 =e
Mzdf &EuI7F 200B2l mel|| equal to or better than 6 mV em.f. at the st Z=Al7|@l2dF eto| 3u0| 5
HAEHe 2=2°2[12] EHEZ|| receiver input for a signal-to-noise ratio of (Hl40x2| 7 M18 2 ®2stol
S 27| flstod st w71 |20 dB. For NBDP and DSC an output S E M QB
= S erol 3wV OlSHHMIBB=HI1] | character error rate of 10 or less shall be E1F |gIBMSIZEO0| JF2 M 24kHk0|Af
& & M2zl FAUEAE M| obtained for a signal-to-noise ratio of 12 .| b= (3ol st
BIEFEH%' A _ _ dB. AlE 260BA 5} e Zo0| (+)1.7kz0|
sppoy| B2 608 HotEl KOl IS B9 Receiver ey L 460BX 3t CHH 0| ()19
A O & = |2.4klHz O|’_é>L 3kHz 0|‘i 9.4 Audio frequency pass band = AN olul 660BX 3t Ched Zo| ()2 1
Mo o |zea 2y 2008 HBtel cHetZol £17kz) | 941 Definition dzol Lt B '
Ol LH The audio frequency pass band, measured at
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= = A the audio line output of the receiver, is the e =71
460B A 5te] CHoIZo0| +10k|| frequency band in which the attenuation A
ol relative to peak response does not exceed 6 2o A -
660B A ste| CHd=Zo| +21ki|| dB. A= 40dBo] &
ol 9.4.3 Results required A
AED The audio frequency pass band shall exceed Ztcojotsat= B xE 10LVe
o2 |40dB o & 351% IIiz to 2d7?0 Hz. slgoelaets Jhet Aol
=gt . ntermodulation M 3| gtmbof| A kHz Bkhz =
Ztzodetsat= v{ixE 10xvel|| 9.10.2 Method of measurement :-1 26|175kltzoi>||;} ;J—L(}QOSFB o}
slatojelad M ets Jhsk Atef st | This test only needs to be carried out on s |2 A2ets sjAalo|En =
Mmoo | BYTOIA 4k olat @ofl| JSE. SEETT Mol tisiME Skk)ola o
S== R gisote Jbet Aol 82| The test shall be performed on 2 182 kHz o7 s o= 7t5F 40| 3
o2 3dB o eotst= whafjmt olf | for J3E or 2 1875 kHz for F1B if the atulo] &£z 2 3dB Adetst=
2 X oto| 10mV o|Aakel Z4 receiver is graf ok el ™ etol 10mvol Ak
ol HES {AZFE {13Mk| | designed to work in the 1 605 kHz - 4 000 oA
olst uhofl +20Hz o|at, 13Mk|| kHz band only, or 8 291 kHz for J3E or 8 NZEaldeES dA/doz 13
25| 9f £ 4 o i5E)Hi o|s}%l 414,'5 kHz for FIB if theuequipment 'is Mzo|3H2l mf (+)20Hz 0| L,
Pl 7fd /,\:-I|1,F01| A A}-oa-_aft zd(iﬂt designed to work on all maritime bands in 132 Z=opet mf (+)50HzO|LH
s|lotul=2 50Hz o|ste| Fmbz%| | the 1 605 kHz - 27 500 kHz range. ol A
X2 pe & 9lz=2 x=x™sH | - Class of emission J3E: 2)Met=ol Aoz HAAX e}
£ 9l A With the AGC operative, the RF/IF gain =F e SE5HX| 2= Ao M=
1400Hz29| ZFutz=z v =x== 30| | control (f provided) at its maximum, and 7)ol MAIstE = o|2lo 3F
WNe| Z=Al7| elad™Mete J}EH | any input attenuator adjusted to minimum atul= 50Hzo|W el Falatz
=35t e} |mjolls Mz ZE=zde| 2809o| 10| attenuation, an unmodulated input signal 1 £AE 2 QTR =MHE S
Ao M 1,400Hz2] Z=dn} O Zof|| 000 Hz higher than the frequency to which 9=
ZoE= 2QME29 d|7} 20|| the receiver is tuned shall be applied to the 1000Hz | F o5z H== 30
dB o| A receiver input at a level of +30 dBg#V and ; WNo| ZAlT|QEMets  JtE
the audio frequency gain control shall be T A A0 mzHE2ol 2Hol{9
adjusted to give standard output power. &S =21 1 20 ZatEs 29
- Class of emission F1B analogue: MEH| 7} 20dBO| A

With the AGC operative, the RF/IF gain
control (if provided) at its maximum, and
any input attenuator adjusted to minimum
attenuation, an unmodulated input signal on
the assigned frequency shall be applied to
the receiver input at a level of +20 dBV.
With the wanted signal still applied, two
equal level unmodulated signals shall be
simultaneously applied to the input of the
receiver, and neither of these two signals
shall have a frequency within 30 kHz from
the wanted signal. Input frequencies likely
to cause unwanted intermodulation products
are in Recommendation ITU-R M.332-4,
section 6.4 (see annex B).

When choosing the frequencies used for this
measurement, care should be taken to avoid
frequencies at which spurious responses
occur. The input levels of the two
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interfering signals shall remain equal and
shall be adjusted to reduce the SINAD at
the receiver output to 20 dB, -carefully
adjusting the frequency of one of the
unwanted signals to maximize the reduction
in SINAD.

- Class of emission F1B digital

With the AGC operative, the REF/IF gain
control (if provided) at its maximum, and
any input attenuator adjusted to minimum
attenuation, a signal on the assigned
frequency shall be applied to the receiver
input at a level of +20 dB#V modulated with
a signal of 100 baud with a frequency shift
of £85 Hz suitable for bit error tests. Two
equal level unmodulated signals shall be
simultaneously applied to the input of the
receiver, neither of these two signals shall
have a frequency within 30 kHz from the
wanted signal. Input frequencies likely to
cause unwanted intermodulation products
are in Recommendation ITU-R M.332-4,
section 6.4.

When choosing the frequencies used for this
measurement, care should be taken to avoid
frequencies at which spurious responses
occur. The input levels of the two
interfering

signals shall remain equal and shall be
adjusted to +70 dBmV. The frequency of
one of the wunwanted signals shall be
carefully adjusted to maximize the increase
in BER.

9.10.3 Results required

The level of each of the two interfering
signals which result in a 20 dB SINAD at
the receiver output shall be not less than
+80 dB#V for J3E and +70 dBgV for F1B
with an analogue output.

For F1B with a digital output, the level of
each of the two interfering signals shall be
+70 dB4V and the BER shall be equal to
or better than 10 %

9.11 Spurious response rejection ratio

9.11.3 Results required

- Class of emission J3E and class of
emission F1B (analogue output):

The spurious response rejection ratio shall
be 60 dB or better.
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= FEFHBHO| Ll N ZMTIE Hlu(HI68ZE HIYINININEE T/ HHEN|XH))

STER 3A(FF7] 71€7|F Part 1, 5

S (FAAY ) ICAO A Y R FTE2E AT HEHAAA L = SENE-DIPER
FAEA L] D 7| E71E) (47 CER Part 87
ABBZE (M G A A A& A mAdn) O @ 23.1463% 0l w2 M9 AAE FAEA | - §87.1 Basis and purpose. (1908 SIAAAERNEA)
FT718 HIAAAAAE FAEAAEE Y V& A (Emergency Locator Transmitter)®] 7] | This section contains the statutory basis | A45%¢ 2 GIBH 3} 406Mizol Al 406.1ME7} A
NEo s 7+ me 2t =72 e 2 and provides the purpose for which this part | 2 A3XH 3} 1215ME Al&st= A0 48

is issued. AAAAF AT U5 7 59 =7 A
(a) Basis. The rules for the aviation | g3foFskt}.

services in this part are promulgated under
the provisions of the Communications Act of
1934, as amended, which vests authority in
the Federal Communications Commission
(Commission) to regulate radio transmission
and to issue licenses for radio stations.
These rules conform with applicable statutes
and international treaties, agreements and
recommendations to which the United States
is a party. The most significant of these
documents are listed with the short title
appearing in parentheses:

(3) The Convention on International Civil
Aviation — (ICAO Convention).

- §87.1 Definitions.

Emergency locator transmitter (ELT). A
transmitter of an aircraft or a survival craft
actuated manually or automatically that is
used as an alerting and locating aid for
survival  purposes. Emergency  locator
transmitter (ELT) test station. A land
station used for testing ELTs or for training
in the use of ELTs.

- §87.139 Emission limitations.

(h) For ELTs operating on 121.500 MHz,
243.000 MHz and 406.0 -406.1 MHz the
mean power of any emission must be
attenuated below the mean power of the
transmitter (pY) as follows:

- §87.141 Modulation requirements.

(g) Except that symmetric side bands are
not required, the modulation characteristics
for ELTs must be in accordance with
specifications contained in the Federal
Aviation Administration (FAA) Technical
Standard Order (TSO) Document TSO-C91a
titled “Emergency

Locator Transmitter (ELT) Equipment”
dated April 29, 1985. TSO-C9la is
incorporated by reference in accordance with
5 U.S.C. 552(a). TSO-C91a may be obtained
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from the Department of Transportation,
Federal Aviation

Administration, Office of Airworthiness, 800
Independence Avenue SW., Washington DC
20591.

(h) ELTs must use A3X emission and may
use A3E or NON emissions on an optional
basis while transmitting. Each transmission
of a synthesized or recorded voice message
from an ELT must be preceded by the
words “this is a recording”; transmission of
A3E or NON emission must not exceed 90
seconds; and any transmission of A3E or
NON emissions must be followed by at
least three minutes of A3X emission.

- §87.147 Authorization of equipment.

(b) ELTs manufactured after October 1,
1988, must meet the output power
characteristics contained in §87.141(i) when
tested in accordance with the Signal
Enhancement Test contained in subpart N,
part 2 of this chapter. A report of the
measurements must be submitted with each
application for certification.

ELTs that meet the output power
characteristics of the section must have a
permanent label prominently displayed on
the outer casing state, “Meets FCC Rule for
improved satellite detection.” This label,
however, must not be placed on the
equipment without authorization to do so by
the Commission. Application for such
authorization may be made either by
submission of a new application for
certification accompanied by the required fee
and all information and test data required
by parts 2 and 87 of this chapter or, for
ELTs approved prior to October 1, 1988, a
letter requesting such authorization,
including appropriate test data and a
showing that all units produced under the
original equipment authorization comply with
the requirements of this paragraph without
change to the original circuitry.

- §87.193 Scope of service.

Transmissions by emergency locator
transmitters (ELTs) are intended to be
actuated manually or automatically and

- 261 -




ZEXR IA(3FF7] 7]1€7]F Part 1, &=
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operated automatically as part of an aircraft
or a survival craft station as a locating aid
for survival purposes.

- §87.195 Frequencies.

(a) ELTs transmit on the frequency 121.500
MHz, using A3E, A3X or NON emission.
ELTs that transmit on the frequency 406.0 -
406.1 MHz use G1D emission.

- §87.195 Prohibition of 121.5 MHz ELTs.
The manufacture, importation, sale or use of
1215 MHz ELTs is prohibited.

- §87.197 ELT test procedures.

ELT testing must avoid outside radiation.
Bench and ground tests conducted outside
of an RF-shielded enclosure must be
conducted with the ELT terminated into a
dummy load.

- §87.199 Special requirements for
406.0-406.1 MHz ELTs.

1. 3&5x1 DYIREA =3
7b A, AEFoEA 1910 FdistrI7E &o b)AAANA GolstA &S 4 AL T3 &
A A EHkE 5 qlEs A
. 7E Hol Qlar, side] woksin do ()F™Ee A, dedd == A #9231
2 dod A A e g EF o of 3 g Aged Hdg A, ol A= 9=
a1 T B2 g Qlojok gl EH THE A T sgHelA AREEdl A s
A AbgstEd AEst A A
th sl Wl A g4 EdE 7 s @FA (Ef ol A e F3A Af7p A
5 FUEE T & 9= Moz vy Awo]l Qi mEE whAbR7E H 2 &l o] 9
=gEo s A £ A
g AYe 593 AX2A AA F&7]7F | 519 ELT register information shall include HAXe] =
o] WAEo A& A (FHITA) the following: @AYoz =8 A= FH|stw wI 1
Note 2.— At their discretion, depending on AAY FEZE HA G bl
arrangements in place, States may include
other relevant information to be registered
such as the last date of register, battery
expiry date and place of ELT in the aircraft
(e.g. “primary ELT” or “liferaft No. 17).
b Ao AEEHE 71719 ASHY 7E DEdrd =3
FoJALY S HEA B2 AYAA REH ()FA(EfD ] & Kol Fitel dde 7
FTUES] B7] 4% 3o ZAITE A ALY 5 71719 A Ve FAE S
Hag s we Eoll AYAA ¥FEFR F
AlEo s A
vh gl dojA FRgk Aoy, VsSs
THA A o gk Al golstAl 24T 4 )
= A
AR B A e 2R W B E (D&Y dojd & v &% B 59 H
= 40 A& AFAx A glo] & 3, s = T TA 73l A%
T AE A glol 538t A
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5.2 SPECIFICATION FOR THE 121.5 MHz

COMPONENT OF EMERGENCY
LOCATOR TRANSMITTER (ELT) FOR
SEARCH AND RESCUE

Note 1.— Information on  technical

characteristics and operational performance
of 1215 MHz ELTs is contained in RTCA
Document DO-183 and European
Organization for Civil Aviation Equipment
(EUROCAE) Document ED.62.

Note 2.— Technical characteristics of
emergency locator transmitters operating on
1215 MHz are contained in ITU-R

Recommendation M.690-1. The ITU
designation for an ELT 1is Emergency
Position —  Indicating Radio Beacon
(EPIRB).

2 A3 TxE ¢ @ BLTO 1215MHz 5
T AMY

F1- 1215 MHz ELTY 71& 543 g%
Sol W3k HxE=E RTCA Doc.DO-138
EUROCAE Doc. ED.620]| == o] it}
F2- 1215 MHzZ 255+ ELTY 7ls &
A& ITU-R Recommendation M.690-19] 4=
o] gt} ELTH ik ITUS WA vy
AA-A A FA W] Z(EPIRB:  Emergency
Position-Indicating Radio Beacon)®]t}

W2 oX,

21 71 &4

(1) ARg-sh= Aohe] F42 A2BY A o,
A3E, A3X B AXNA Y-S oA #ud 5 9l
o}

5.2.1 Technical characteristics

52.14 The type of emission shall be A3X.
Any other type of modulation that meets the
requirements of 5.2.1.5,

5.2.16 and 5.2.1.7 may be used provided that
it will not prejudice precise location of the
beacon by homing equipment.

214 g IA FAL A3Xe|ojof gl
52.15, 5216 % 52179 815 SHAI=
ofwe = Wz IA%E weF homing M
of elate] w2 A& AAE EGFATNA
gerhd AbgE 5 Uk

F- 9% ELTE A3X ¥} 344 712 2
92 &4 THAE)S A ZFa .

A

5.2.1.2 The emission from an ELT under
normal conditions and attitudes of the
antenna shall be vertically polarized and
essentially omnidirectional in the horizontal
plane.

2.12 tEIV7F A8 Eiolal A AAL A

ol 4 ELT®| Fw whaliz 52 #sto]o]
of 3}i W diste] RAHow A

o Hojof g},

@) e2AA4L g FA4NE d%ow
AAA BANE ARYE © FIEREA
AExea deo] 20TolA 7o o4 A

5213 Over a period of 48 hours of
continuous operation, at an operating
temperature of minus 20°C, the peak
effective radiated power (PERP) shall at no
time be less than 50 mW.

213 A4 G 0= A% LmolA 48A 1
Ve A& AFHW, AT FEWAAY

(PERP)2 50mW o]4fo] = ook 3ir}

(4) A2B A= A&e= AS o WxFus
= 300Hzo Al 1,600Hz 7}A] 2] Alo]ofl A < 2] 2]
700Hz ©]’el WelE vz 25H 43 v&=

Se WHoR FAR £ 9% 3

5.2.1.7 The emission shall have a distinctive
audio characteristic achieved by amplitude
modulating the carrier with an audio
frequency sweeping downward over a range
of not less than 700 Hz within the range 1
600 Hz to 300 Hz and with a sweep
repetition rate of between 2 Hz and 4 Hz.

2.1.7 Aapal= 1600 Hzoll A 300 Hz7kA
Al 700 Hz ©]’¢e] e 34 &
A} 2 Hz WA 4 Hz Abolo] FA} whE-g
M eA FoeE wEegE JE Wz
doAA = 55 54 54 7HAHoF s

£ o 4N 1

—~

5 WMxEE 8% oY A

5215 The carrier shall be amplitude
modulated at a modulation factor of at least
0.85.
5.2.1.6 The modulation applied to the carrier
shall have a minimum duty cycle of 33 per
cent.

2.15 Wiz E A 0859 WEE
A HAER 2T} ook gt}

216 WrEyle] AHg¥= HERE AL 33%9
O E-F7](duty cycle)S 7}AoF 3t}

2)EFNFA e =4

DASXATE A &8= 378 FA
T =
300Hz0ll A 1600Hz AfO| 2| @l 2|
o| 700Hzo|Atel H|E ofjx 2
HaxFal |3 WX 439 HE2 =2 4
8 b= G2 Heko 2 HStst
= A
BT |85%0| A
B = =24 A= |0.330] A+ 0.550] 5F
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6) F3 &A= 0.006% oL A 52.1.1 Emergency locator transmitters | 2.1.1 ELTE 1215 MHzE 2} dlojof 3t}
(ELT) shall operate on 121.5 MHz. The | 34 3832 + 0.0056 % o]olojof 3t
frequency tolerance shall not exceed plus or | t}.

minus 0.005 per cent.

. 406~406.1 Mze] Futa=e] W= A3} | 5.3 SPECIFICATION FOR THE 406 MHz |3 =43 +%E5 9|3 ELT 406 MHz 3}
= A COMPONENT OF EMERGENCY | 5=¢] A}k
LOCATOR TRANSMITTER (ELT) FOR |31 7|& &4
SEARCH AND RESCUE F1- 406 MHz ELTY] 7]%& EA40 o3 A x
Note 1.— Transmission characteristics for | & ITU-RM.633°] Doc.ED.62°] $E %o <
406 MHz emergency locator transmitters are .
contained in ITU-R M.633. F2- 406 MHz ELTe 71& EAY #&5 Als
Note  2.— Information on  technical | ] W3 AHX+= RTCA DocDO-204 %
characteristics and operational performance | EUROCAE Doc. ED.62¢] 425 0] gt}
of 406 MHz ELTs is contained in RTCA
Document DO-204 and European
Organization for Civil Aviation Equipment
(EUROCAE) Document ED-62.
(1) A&3st= A9k g4 GIBY A @)GIBHIE Alg3te 39498 A
2) F35 IAFE F 5.3.1.2 The period between transmissions | 3.1.2 $4 F7]= 50%¢] £ 5%o]o]o} 3t} = o =7
SR = A shall be 50 seconds plus or minus 5 per Z A Z=nl4 |100msZfol 10 &9 2= 4o
Fops 100ms Atololl 102 &2 22 X| | cent. ol & B ESX oS 7
ot T 1tsto M =sHX| ot gt A SN T S EHO| 35
SMIHA T SMEHO SN SAINAIAZHME o] 90% 7K M&stes
SAAZAIZHAE S| 90%7HX| A& st H Z 235 AZ+0| 5msO| 5}
2st= AlZH0| 5ms 0|5t Z =g
B F 1t e o JHAl 2 |B0usOf &k 2504s0] 5t
Al=F 2 |50ps Ol &+ 250us ofsted A SR AZH
L= AlZE 23584A |Ho|HO|=LR S
235gA |HiolmlA | RS A SMEEFT| 50X (3| 8HA= 5%=2 $Hoh)
SMEEFT[|50= + 5% & A

(4) 7ol o Aol WAz} AlS dste] %] | 5.3.1 Technical characteristics
= uol= 2 AFFe] 45% H 7] Aol L @A} | 53.1.2 The period between transmissions
!

o] A7} 7t A shall be 50 seconds plus or minus 5 per
cent.

(5) Fubro] ME(15E7Ee] HEodAe A

399 129 AR gs Ewekth)e 109 %

9 1 039 3
a9

6) ¥TAAHL SW(EIEHAE +2dBE 3| 53.1.3 Over a period of 24 hours of 313 Z% 2% AHA 93 20=A AL 24
hHd A continuous operation at an operating | A7 oA A Eela, FAl7|o HH HEe
temperature of -20°C, the transmitter | 5W+ 2dB o] Wjo]ojof glt},

power output shall be within the limits of 5
W plus or minus 2 dB.

(7) z=re]o] 2dAbe] 8 82= Wi 770
Alshs e e o

=
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¥
o 20 2
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Axm [ ]
2| 0 -30 -30
k- dB dB
=N
2| 35 35
H1(dB dB dB
)
40
dB 40
dB
24 12 7 3 fc 43 +7 +12 +24
406.0M  ©] A =34 (Kikz) 406. 1M,

B

0|4t 4dB ofsted A
Z~1i 0 o
TEHMe X bSOl A Eu s
ol w [ @EOIM olS¥Sol 3B
Aarea |015tel RAEEL A
oF —
o 1o
o o M3 dlgHo £= MHE
- el A

eTde] =4

@GIBA 95 Abgshs a8 FA

74 =
250l A B0 7HX 2] 90%
Sx ool oS |olat 2tz ol welolA Mool
So| (-)3dBo| & 4dBo] 5
SEHol olS|[dwaol UofH OISHEO]
2 x| SEN [3dBOI5t| PX| g4
i |eddd == AdHED

(9) el =4

(7h S99 AAE 25 dA4 9 F 273

gAso 9e A

5.1.9 ELT register information shall include
the following:

Note 2.— At their discretion, depending on
arrangements in place, States may include
other relevant information to be registered
such as the last date of register, battery
expiry date and place of ELT in the aircraft
(e.g. “primary ELT” or “liferaft No. 17).

DAY =4

@AdeomH 5§ AAE FHlsta £ 1
he

() dA e &3 sijd SAENE AL5}o

5.2.1 Technical characteristics

b e] &&F2>
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5213 Over a period of 48 hours of
continuous operation, at an operating
temperature of minus 20°C, the peak
effective radiated power (PERP) shall at no
time be less than 50 mW.

BARE o1 % TANA = 3l © A

(th AAE A wAsta J4e

@FAE A 2 Adg Bolet & & 3
= 4

(@) AL $LA WAORTE WD DewA 24

TeE 7 A (DpFelel g 2g PAste 247} 2
TH g A

3. A58=A1E, A3F L A4 v g A A

NE B EAAGlE 4484 ohddn
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ATAZA 71 2-F A1) 7)o <kds &5 § 87.5 Definitions. (ILS F7d=r9] FA4dn])

S 95l R Ao AR = s) Instrument landing system (ILS). A | Al45%¢] 12-7 ILS ¥A=9 FEAAduE= ¢
(ILS)9] 771+ v4S 4 39 2. radionavigation system which provides | & ZF &9 ZHdo| A gsloF gt}

aircraft with horizontal and vertical guidance
just before and during landing and, at
certain fixed points, indicates the distance to
the reference point of landing.

Instrument landing system glide path. A
system of vertical guidance embodied in the
instrument landing system which indicates
the vertical deviation of the aircraft from its
optimum path of descent.

Instrument landing system localizer. A
system of horizontal guidance embodied in
the instrument landing system which
indicates the horizontal deviation of the
aircraft from its optimum path of descent
along the axis of the runway or along some
other path when used as an offset.

§ 87.173 Frequencies.

108.100 - 111.950 MHz

328.600.335.400 MHz

§ 87.393 Scope of service.

(2) All  licensees of  aeronautical
radionavigation (VOR/DME, ILS, MLS, LF
and MF non-directional beacons) stations
will comply with SCATANA implementation
instructions from FAA ARTCCs as follows:

1. 27eo] A 3.1.3 VHF localizer and associated monitor | 4.1.1 W9 Z-A 3 A1 A (LLZ) 1)E A g}o] A
A 3.1.3 VHEF localizer and associated monitor | 4.1.1 ¥ zHA] 3 A A (LLZ) @FaddsE ¥3d 238 A9z o A|A 3 nfo
2+

ey
EE 2] FadYIA7T4AxA1Z7ME, A25 7} | 3.1.3.3 Coverage . 71E7]
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600 m
{2 000 f)

H' [See Note)
SN
A v
| D »|
[ = Distances and azimuths specified in 3.1.33.1

Nale— The point P is efifier 500 m @ 0001} above the alevation of the
tfreshold, o 300 m (1 000 [ abiove the efevation of the figihast pait within the
emediate and final approach areas, witchever is the figher.

Figure C-8A. Localizer coverage with
respect to elevation

View from approach side of arc AB:

Cross section of covesage
wvolume at 31.5 km (17 NM)

1
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5 4

Figure C-8B. Reduced localizer coverage
with respect to elevation

3.1.3.3.1 The localizer shall provide
signals sufficient to allow satisfactory
operation of a typical aircraft installation
within the localizer and glide path coverage
sectors. The localizer coverage sector shall
extend from the centre of the Ilocalizer
antenna system to distances of:

46.3 km (25 NM) within plus or minus
10 degrees from the front course line;

315 km (17 NM) between 10 degrees
and 35 degrees from the front course line;

185 km (10 NM) outside of plus or
minus 35 degrees from the front course line
if coverage is provided,
except that, where topographical features
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¥esls FEE 4 60m(2,0009 E) £
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dictate or operational requirements permit,
the limits may be reduced down to 33.3km
(18 NM) within the plus or minus 10-degree
sector and 185 km (10 NM) within the
remainder of the coverage when alternative
navigational means provide satisfactory
coverage within the intermediate approach
area. The localizer signals shall be
receivable at the distances specified at and
above a height of 600 m (2 000 ft) above
the elevation of the threshold, or 300 m (1
000 ft) above the elevation of the highest
point within the intermediate and final
approach areas, whichever is the higher,
except that, where needed to protect ILS
performance and if operational requirements
permit, the lower limit of coverage at angles
beyond 15 degrees from the front course
line shall be raised linearly from its height
at 15 degrees to as high as 1 350 m (4 500
ft) above the elevation of the threshold at
35 degrees from the front course line. Such
signals shall be receivable, to the distances
specified, up to a surface extending outward
from the localizer antenna and inclined at 7
degrees above the horizontal.

Note. — Where intervening obstacles
penetrate the lower surface, it is intended
that guidance need not be provided at less
than line-of-sight heights .

3.1.3.3.2 In all parts of the coverage volume
specified in 3.1.3.3.1, other than as specified
in 3.1.3321, 313322 and 3.1.3.3.23, the
field strength shall be not less than 40
microvolts per metre (minus 114 dBW/m 2
).

Note.— This minimum field strength is
required to permit satisfactory operational
usage of ILS localizer facilities.

3.1.3.3.2.1 For Facility Performance

olojof &t}

(3) NAAS Jteae M HAgAT
AA(LLZ)9] 7 -5oll, AZTHSAAALS) &+
23 W AT A A(LLZ) AT ye]
2 AAZEE 185km(1IONM) S A elA 100
NV/m(-106dBW/m') o] %golofoF st &F=
Hhs ¥3EE FEHE 4 6m209E) =
o] A HollA  2004/m(-100dBW/m’)o] o
o sla1, &= Wk ¥ FsE FHHA
6m(209 E) o] AHY FFE  F4
Am(129 E) Eo] AHE Ads A HolA &
F2 Fuwdoe 2 300m(1,0009 E)7HA] 4237
Am(129] E)9] o]z 143t A ool A7
7%= 100/V/m (-106dBW/m')o] 4ol ojof 3t
=3

fr

ool @ ¥

il
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Category 1 localizers, the minimum field
strength on the ILS glide path and within
the localizer course sector from a distance
of 185 km (10 NM) to a height of 60 m
(200 ft) above the horizontal plane
containing the threshold shall be not less
than 90 microvolts per metre (minus 107
dBW/m 2 ).

3.1.33.2.2 For Facility Performance
Category II localizers, the minimum field
strength on the ILS glide path and within
the localizer course sector shall be not less
than 100 microvolts per metre (minus 106
dBW/m 2 ) at a distance of 185 km (10
NM) increasing to not less than 200
microvolts per metre (minus 100 dBW/m 2 )
at a height of 15 m (50 ft) above the
horizontal plane containing the threshold.
3.1.3.3.2.3 For Facility  Performance
Category III localizers, the minimum field
strength on the ILS glide path and within
the localizer course sector shall be not less
than 100 microvolts per metre (minus 106
dBW/m 2 ) at a distance of 185 km (10
NM), increasing to not less than 200
microvolts per metre (minus 100 dBW/m 2 )
at 6 m (20 ft) above the horizontal plane
containing the threshold. From this point to
a further point 4 m (12 ft) above the
runway centre line, and 300 m (1 000 ft)
from the threshold in the direction of the
localizer, and thereafter at a height of 4 m
(12 ft) along the length of the runway in the
direction of the localizer, the field strength
shall be not less than 100 microvolts per
metre (minus 106 dBW/m 2 ).

Note.— The field strengths given in
3.1.33.22 and 3.1.3.3.2.3 are necessary to
provide the signal-to—noise ratio required

for improved integrity.
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equivalent to the following displacements
from the runway centre line at the ILS
reference datum:

a) for Facility Performance Category I
localizers: plus or minus 10.5 m (35 ft), or
the linear equivalent of 0.015 DDM,
whichever is less;

b) for Facility Performance Category II
localizers: plus or minus 7.5 m (25 ft);

c¢) for Facility Performance Category III
localizers: plus or minus 3 m (10 ft).
3.1.36.2 Recommendation.— For Facility
Performance Category II localizers, the mean
course line should be adjusted and
maintained within limits equivalent to plus
or minus 45 m (15 ft) displacement from
runway centre line at the ILS reference
datum.

Note 1.— It 1is intended that Facility
Categories II and 111
installations be adjusted and maintained so
that the limits specified in 3.1.36.1 and
3.1.3.6.2 are reached on very rare occasions.
It is further intended that design and
operation of the total ILS ground system be

Performance

of sufficient integrity to accomplish this aim.
Note 2.— It is intended that new Category
IT installations are to meet the requirements
of 3.1.3.6.2.
Note 3.—
measurement of localizer course alignment is
given in 2.1.3 of Attachment C.
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3.1.3 VHEF localizer and associated monitor

3.1.3.7 Displacement sensitivity
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=AH2 s sector angle shall not exceed six degrees. ;%oﬂ }-\1 . 1801:}01—1 ; AR
Note.— Runway codes 1 and 2 are defined . . g= A
[e)

in Annex 14. 3 ZaERAA A FZoll 7247+ 1005 %3 35°
0

3.1.37.2 The lateral displacement sensitivity 7k el zh el mgidlel A DDMe] #tel 0.155

) L. o ro)
shall be adjusted and maintained within the ol gd A.
limits of plus or minus: 4 TC, & 2ZtolA Y FFHo HAMA 9
TARE B

a) 17 per cent of the nominal value for
Facility Performance Categories I and II,

b) 10 per cent of the nominal value for
Facility Performance Category III.

3.1.3.7.3 Recommendation.— For Facility
Performance Category II - ILS,

displacement sensitivity should be adjusted
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and maintained within the limits of plus or
minus 10 per cent where practicable.

Note 1.— The figures given in 3.1.3.7.1,
31372 and 31373 are based upon a
nominal sector width of 210 m (700 ft) at
the appropriate point, i.e. ILS Point “B” on
runway codes 1 and 2, and the ILS
reference datum on other runways.

Note 2.— Guidance material on the
alignment and displacement sensitivity of
localizers using two radio frequency carriers
is given in 2.7 of Attachment C.

Note 3.— Guidance material on
measurement of localizer displacement
sensitivity is given in 2.9 of Attachment C.
3.1.3774 The increase of DDM shall be
substantially linear with respect to angular
displacement from the front course line
(where DDM 1is zero) up to an angle on
either side of the front course line where
the DDM is 0.180. From that angle to plus
or minus 10 degrees, the DDM shall not be
less than 0.180. From plus or minus 10
degrees to plus or minus 35 degrees, the
DDM shall not be less than 0.155. Where
coverage is required outside of the plus or
minus 35 degrees sector, the DDM in the
area of the coverage, except in the back
course sector, shall not be less than 0.155.

Note 1.— The linearity of change of DDM
with respect to angular displacement is
particularly important in the neighbourhood
of the course line.

Note 2.— The above DDM in the 10-35
degree sector is to be considered a
minimum requirement for the use of ILS as
a landing aid. Wherever practicable, a higher
DDM, e.g. 0.180, is advantageous to assist
high speed aircraft to execute large angle

intercepts at operationally desirable
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distances provided that limits on modulation
percentage given in 3.1.3.5.3.6 are met.

Note 3.— Wherever practicable, the localizer
capture level of automatic flight control
systems is to be set at or below 0.175 DDM

in order to prevent false localizer captures.

S+ BoaRTo wEt wiE 63) | 3.1.3 VHF localizer and associated monitor | 4.1.1 W& Z-A] &A1 2 (LLZ) EAANSTE BART oa i 6304
HA o B (A& E= 187 ¢F | 3.1.3.9 Identification . Ve s (FAEEE 180 & Zvpa} 6o 2 gt}
stchEAslE Ad A 3.1.3.9.3 The identification signal shall | ©h) A®EAST= 270 WA 37 A2 TFAE Alshes A

= 270
employ the International Morse Code and | =#] B2 R 3E Al&3lojof v A 7] %
consist of two or three letters. It may be | A A ILS)e] JHE tE A dx} 9
preceded by the International Morse Code | & o7} 1S =
signal of the letter “"I"”, followed by a short | =] E22 H 3= 3 HA
pause where it is necessary to distinguish | ® AlZF 7HZ o] 2hA] A4
the ILS facility from other navigational | A13}ef o} 3t}

facilities in the immediate area. b)) WA FAAE(LLZ)e] BAHor &
q

3.1.394 The identification signal shall be | %< HAAAZe] ZAAH H¥Eid= oA
transmitted by dots and dashes at a speed | (Dot)o]1} &3 (Dash)o.& H3 <o 771 whof
corresponding to approximately seven words | ol FHE 22 $A5E, BT 6304
per minute, and shall be repeated at| #&2 FZA o R HMEEo] FAFto]of 3}
approximately equal intervals, not less than | #lv} &3& A& A|A, FAHSF = AlY
six times per minute, at all times during | 4% % AlAdo] HAMNoE FHeE AF
which the localizer is available for | dlT A ¥A& 9 FAlo] ‘lﬁﬂﬂoiolc sho}, &

operational use. When the transmissions of | 3 ©3(Dot)< 0.1 &
the localizer are not available for operational | Ho}oF 3t %4 (Dash)9] T7]l§ ﬂﬁ]i o
Hup 3uf Ay ool shar,
navigation components, or during | H(Dot) =+ FH#H(Dash)7te 7t2& @A
maintenance or test transmissions, the | (Dot) dt1}e] ZAoleol +10%¢ T ddtoiof )
identification signal shall be suppressed. The | ™, &2F7te] 744 & & (Dot) 3709 A7t o]
dots shall have a duration of 0.1 second to | AFo]lo]of 3t}
0.160 second. The dash duration shall be
typically three times the duration of a dot.

o
use, as, for example, after removal of | & (Dot)e] F7]

The interval between dots and/or dashes
shall be equal to that of one dot plus or
minus 10 per cent. The interval between
letters shall not be less than the duration of
three dots.

EA 8o =4 3.1.3 VHF localizer and associated monitor | 4.1.1 <] ZHA 3 A A (LLZ) (e)FAAdnle] =21
7 o = A 3.1.3.1 General |5 A = e T4 = A
EALEN BAlE Mole= 9oHz || 3.1.3.1.1 The radiation from the localizer | 2) ¥ HkA}S} SALEN  |[EAtE= MEe 90Hz E 150
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antenna system shall produce a composite
field pattern which is amplitude modulated
by a 90 Hz and a 150 Hz tone. The
radiation field pattern shall produce a course
sector with one tone predominating on one
side of the course and with the other tone
predominating on the opposite side.

3.1.3.1.2 When an observer faces the
localizer from the approach end of a
runway, the depth of modulation of the
radio frequency carrier due to the 150 Hz
tone shall predominate on the observer's
right hand and that due to the 90 Hz tone
shall predominate on the observer's left
hand.

3.1.3.1.3 All horizontal angles employed in
specifying the localizer field patterns shall
originate from the centre of the localizer
antenna system which provides the signals
used in the front course sector.

3.1.3.2 Radio frequency

3.1.3.2.2 The emission from the localizer
shall be horizontally polarized. The vertically
polarized component of the radiation on the
course line shall not exceed that which
corresponds to a DDM error of 0.016 when
an aircraft is positioned on the course line
and is in a roll attitude of 20 degrees from
the horizontal.

3.1.3.2.2.1 For Facility Performance Category
I  localizers, the vertically polarized
component of the radiation on the course
line shall not exceed that which corresponds
to a DDM error of 0.008 when an aircraft is
positioned on the course line and is in a roll
attitude of 20 degrees from the horizontal.
3.1.3.2.2.2 For Facility Performance Category
III  localizers, the vertically polarized
component of the radiation within a sector
bounded by 0.02 DDM either side of the
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ol s~ FA(ILS Fdtolug|~2 E33 5 | course line shall not exceed that which | 33 WExEE 3I2A~H90S wat 2H2F 20%09) T AAEHALS ZFol=daE XEee &

AW A DDME kol 0.0875 ©]3t¢l A3 A | corresponds to a DDM error of 0.005 when | ©]oF &+t}, AW A DDME zhko]l 0.08750)8t7F H&= A

o] A G ILS Fetol=d| 25 ¥33F ZS | an aircraft is in a roll attitude of 20 degrees v} 90HzeF 150Hze] A Ful dlk<5} 9] o] FHoz [LSEFEol=dgrE X e

k)i o A 90Hz b 150Hz o] 4] k2] WAl | from the horizontal. WEEE 242 18% WA 22%0]W] o]ojof 3t RS 23 oto A 90Hze} 150Hz9] T4 1} 9

olZntt} A t=olAM Zhz AAHAF = 57 | 31.35 Carrier modulation =3 Walol S 2 A b= A 74zt AAA EE

AFE A 370ps ol o] A2 dA| st A 3.1.35.1 The nominal depth of modulation of o WxES F8&dAE vy Zdse 2 FAAFRE 370u s ol o] Apol= XA ¥+
the radio frequency carrier due to each of | o}oF @t} A A,

the 90 Hz and 150 Hz tones shall be 20 per

cent along the course line.

3.1.35.2 The depth of modulation of the
radio frequency carrier due to each of the 90
Hz and 150 Hz tones shall be within the
limits of 18 and 22 per cent.

3.1.35.3 The following tolerances shall be
applied to the frequencies of the modulating
tones:

a) the modulating tones shall be 90 Hz and
150 Hz within plus or minus 2.5 per cent;
b) the modulating tones shall be 90 Hz and

150 Hz within plus or minus 1.5 per cent for

@ 90HzSF 150Hze] W=
Wl o]ofof st ks Al 7h) 3L g
[& AZIFSAEALSY  4$o  90Hz
150Hz2] HzE2 +]15%0|u] o]ojoF &t}

@ AAdAds Zidag 089 45
90Hz9} 150HzS] WMZEL +15%0|W o]ofof
=g

=2 +£2.5%0°]
3

A

=

@ AldAds Zhdae mME&d 25
90Hze} 150Hze] WMZEL2 £1%°] o]ofof
Eia=

@ 90Hz¢} 150Hz =9 &
= 10%°]Hololof &k, AldAds
Mg Wzl A1 A2 (LLZ)Q 73%-°] 90Hz2

Facility Performance Category II| A2z} 1x3E= 5%0]o]ojof dhr},
installations; (1) ’\] AAds Fhdlael
=3

of AdF

¢) the modulating tones shall be 90 Hz and | A] A 75

150 Hz within plus or minus 1 per cent for | &=+ 7| &} %—Qﬁfﬂ Aol o3t FAFIS
Facility Performance Category OI | ¥rEate] JZE MEE=es 05%°]Holojok &
installations; W, 90Hz<} 150Hz 33 Eoll 45 HEE of
d) the total harmonic content of the 90 Hz | 7I1AlZ 4 A+ AY nxy = EHQ3
tone shall not exceed 10 per cent; | FS AEolY ZAFAN HMES doT| =
additionally, for  Facility  Performance | %3 A EEL2 FAFHF wtéy HEE 9
Category III localizers, the second harmonic | 0.05%°] W o] o]} 3t}

of the 90 Hz tone shall not exceed 5 per (2) Ax EEL2 3 79 He Yol A
cent; Bx% 90Hze} 150HzO dtdo] AldAE 7}

e) the total harmonic content of the 150 Hz | H

tone shall not exceed 10 per cent. sk = =
3.1.35.3.1 Recommendation.— For Facility | oJokgtt}l. o] A9 HxH 150Hz A+
Performance Category I — ILS, the | $142 90Hz$} 150Hz7F 47 9} o] wj ut
modulating tones should be 90 Hz and 150 | 7| & 7|F°o & 3t}

Hz within plus or minus 1.5 per cent where hH AAAdE ey 1 - 108 W9
practicable. 2y A EAA(LLZ) : 20% o]

3.1.3.5.3.2 For Facility Performance Category () AMAARS Zidag] I -8 39 2HA

- 278 -




S (FAAW )

ICAO

"=
(47 CFR Part 87)

dECGFALN T H)

III localizers, the depth of amplitude
modulation of the radio frequency carrier at
the power supply frequency or its
harmonics, or by other unwanted
components, shall not exceed 0.5 per cent.
Harmonics of the supply, or other unwanted
noise components that may intermodulate
with the 90 Hz and 150 Hz navigation tones
or their harmonics to produce fluctuations in
the course line, shall not exceed 0.05 per
cent modulation depth of the radio frequency
carrier.

3.1.3.5.3.3 The modulation tones shall be
phase—locked so that within the half course
sector, the demodulated 90 Hz and 150 Hz
wave forms pass through zero in the same
direction within:

a) for Facility Performance Categories I and
II localizers: 20 degrees; and

b) for Facility Performance Category III
localizers: 10 degrees, of phase relative to
the 150 Hz component, every half cycle of
the combined 90 Hz and 150 Hz wave form.
Note 1.— The  definition of phase
relationship in this manner is not intended
to imply a requirement to measure the
phase within the half course sector.

Note 2.— Guidance material relative to such
measurement is given at Figure C-6 of
Attachment C.

TAAILZ) 10X oW

(5) 90Hz9} 150Hzol ¢]%F 3+
o] WMxL 2 879 A H
ol A1 60% ol o]l At HE= 30%0] %ol ofof
shr, 2001 19 1do] %o AX == Anje
350l o] 7ol FgEofof g

6) FAAsE FAGoR WA T AIA
(LLZ)& &&3taia & of 90Hzet 150Hz
AFag wbgale] Wxx e Faekclo)
10% WA 65%clueolofof afm, w92t
Al A A (LLZ) 2 o= Aol A2t 78%°]
o]ofof gttt

2h) WA FA A (LLZ) S Al 7)ol & A
W Wz zZlole] Xol(DDM)#tel d&FS =
T A= AVNFFAIAALS) WA AATAA
(LLZ)9] F-AFuta wrgupgdo el B9 s
Fagol Mz TMedst HAaglE ook

10) A EA %

7H WA FAA(LLZ) 9] AEATE AL
EF FFE HIWFoR A 7 F
g kgl w9 zhA F A A (LLZ) S 7
ol AbEE= whETe A Al AEE
ojof a1, A E e MFoz Qs e
2P A FAALLZ) ] 7187] 50l ojwg FJej=
S FolAE ofyH

W) s s FAF0 gkl A2A
HoRE WxEooF gAY Hi= +50Hz WS
ol Al 1,020Hze] WEES A&t wd)
of o3 WA Eojof gt T4l AN
o] AT A5E AQstil, HEE+ 5%
WA 15% 5 frAlsteloF gt - dshsal o
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Time —» Facility performance Categary Il localizers and glide paths

The accompanying geaphs fhustrate a mothod that can be used to measure the talative phase relationship between the 60 Hz and 150 Hz
1ones. The upper partion of aach graph Sous the individual uéayefarns and ther telationship &t the lmit of phase diflerences alowed by
Chaptor 3, 3.1,3.5.3.3 and 3.1.5.5.3. Tha lowar poron shows the combined waveforms 5 would be saen on an oscillbscope. By taking the
ratio of P, and P, which gives a oss thanunity, i o 6. For Categories |
andil 1L than 0.903 andfor Catogory graaterthan(.051

Figure C-6. ILS wave forms illustrating relative audio phasing of the 90 Hz and 150 Hz tones

3.1.3534 With two—frequency localizer
systems, 3.1.35.3.3 shall apply to each
carrier. In addition, the 90 Hz modulating
tone of one carrier shall be phase-locked to
the 90 Hz modulating tone of the other
carrier so that the demodulated wave forms
pass through zero in the same direction
within:

a) for Categories I and II localizers: 20
degrees; and

b) for Category III localizers: 10 degrees, of
phase relative to 90 Hz. Similarly, the 150
Hz tones of the two carriers shall be
phase-locked so that the demodulated wave
forms pass through zero in the same
direction within:

1) for Categories I and II localizers: 20
degrees; and

2) for Category III localizers: 10 degrees, of
phase relative to 150 Hz.

3.1.35.35 Alternative two—frequency
localizer systems that employ audio phasing
different from the normal in-phase
conditions described in 3.1.3.5.3.4 shall be

permitted. In this alternative system, the 90

Well Al Nullo] A= ke =

sholoF @t
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Hz to 90 Hz phasing and the 150 Hz to 150
Hz phasing shall be adjusted to their
nominal values to within limits equivalent to
those stated in 3.1.3.5.3.4.

Note.— This is to ensure correct airborne
receiver operation in the region away from
the course line where the two carrier signal
strengths are approximately equal.

3.1.3.5.3.6 Recommendation.— The sum of
the modulation depths of the radio frequency
carrier due to the 90 Hz and 150 Hz tones
should not exceed 60 per cent or be less
than 30 per cent within the required
coverage.

3.1.35.36.1 For equipment first installed
after 1 January 2000, the sum of the
modulation depths of the radio frequency
carrier due to the 90 Hz and 150 Hz tones
shall not exceed 60 per cent or be less than
30 per cent within the required coverage.
Note 1.— If the sum of the modulation
depths is greater than 60 per cent for
Facility Performance Category 1 localizers,
the nominal displacement sensitivity may be
adjusted as provided for in 3.1.37.1 to
achieve the above modulation limit.

Note 2.— For two-frequency systems, the
standard for maximum sum of modulation
depths does not apply at or near azimuths
where the course and clearance carrier
signal levels are equal in amplitude (.e. at
azimuths where both transmitting systems
have a significant contribution to the total
modulation depth).

Note 3.— The standard for minimum sum
of modulation depths is based on the
malfunctioning alarm level being set as high
as 30 per cent as stated in 233 of
Attachment C.

3.1.35.37 When utilizing a localizer for
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radiotelephone communications, the sum of
the modulation depths of the radio frequency
carrier due to the 90 Hz and 150 Hz tones
shall not exceed 65 per cent within 10
degrees of the course line and shall not
exceed 78 per cent at any other point
around the localizer.

3.1.354 Recommendation.—  Undesired
frequency and phase modulation on ILS
localizer radio frequency carriers that can
affect the displayed DDM values in localizer
receivers should be minimized to the extent
practical.

Note.— Relevant guidance material is given
in 2.15 of Attachment C.

3.1.3.9 Identification

3.1.3.9.1 The localizer shall provide for the
simultaneous transmission of an
identification signal, specific to the runway
and approach direction, on the same radio
frequency carrier or carriers as used for the
localizer function. The transmission of the
identification signal shall not interfere in any
way with the basic localizer function.
3.1.39.2 The identification signal shall be
produced by Class AZ2A modulation of the
radio frequency carrier or carriers using a
modulation tone of 1 020 Hz within plus or
minus 50 Hz. The depth of modulation shall
be between the limits of 5 and 15 per cent
except that, where a radiotelephone
communication channel is provided, the
depth of modulation shall be adjusted so
that the ratio of peak modulation depth due
to radiotelephone communications to that
due to the identification signal modulation is
approximately 9:1 (see 3.1.3.8.3.2). The
emissions carrying the identification signal
shall be horizontally polarized. Where two

carriers are modulated with identification
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signals, the relative phase of the
modulations shall be such as to avoid the
occurrence of nulls within the coverage of

the localizer.

oA At BA}

3.1.3 VHF localizer and associated monitor
3.1.3.3 Coverage

3.1.3.3.3  Recommendation. — Above 7
degrees, the signals should be reduced to as
low a value as practicable.

Note 1.— The requirements in 3.1.3.3.1,
3.1.3.3.2.1, 31.3.3.2.2 and 3.1.3.3.2.3 are based
on the assumption that the aircraft is
heading directly toward the facility.

Note 2.— Guidance material on significant
airborne receiver parameters is given in
2.2.2 and 2.2.4 of Attachment C.
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3.1.3 VHF localizer and associated monitor
3.1.3.11 Monitoring

3.1.3.11.1 The automatic monitor system
shall provide a warning to the designated
control points and cause one of the
following to occur, within the period
specified in 3.1.3.11.3.1, if any of the
conditions stated in 3.1.3.11.2 persist:

a) radiation to cease; and

b) removal of the navigation and
identification components from the carrier.
3.1.3.11.2 The conditions requiring initiation
of monitor action shall be the following:

a) for Facility Performance Category I
localizers, a shift of the mean course line
from the runway centre line equivalent to
more than 105 m (35 ft), or the linear
equivalent to 0.015 DDM, whichever is less,
at the ILS reference datum;

b) for Facility Performance Category II
localizers, a shift of the mean course line
from the runway centre line equivalent to
more than 7.5 m (25 ft) at the ILS reference

datum;
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c¢) for Facility Performance Category III
localizers, a shift of the mean course line
from the runway centre line equivalent to
more than 6 m (20 ft) at the ILS reference
datum;

d) in the case of localizers in which the
basic functions are provided by the use of a
single-frequency system, a reduction of
power output to a level such that any of the
requirements of 3.1.3.3, 3.1.34 or 3.1.3.5 are
no longer satisfied, or to a level that is less
than 50 per cent of the normal level
(whichever occurs first);

f) change of displacement sensitivity to a
value differing by more than 17 per cent
from the nominal value for the localizer
facility.

Note.- In selecting the power reduction
figure to be employed in monitoring referred
to in 3.1.311.2 e), particular attention is
directed to vertical and horizontal lobe
structure (vertical lobing due to different
antenna heights) of the combined radiation
systems when two carriers are employed.
Large changes in the power ratio between
carriers may result in low clearance areas
and false courses in the off-course areas to
the limits of the vertical coverage
requirements specified in 3.1.3.3.1.

3.1.3.11.2.1 Recommendation.- In the case of
localizers in which the basic functions are
provided by the use of a two—frequency
system, the conditions requiring initiation of
monitor action should include the case when
the DDM in the required coverage beyond
plus or minus 10 degrees from the front
course line, except in the back course

sector, decreases below 0.155.
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3.1.3 VHEF localizer and associated monitor
3.1.3.11 Monitoring
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3.1.3.11.3.1 The total period referred to under
3.1.3.11.3 shall not exceed under any
circumstances:

10 seconds for Category I localizers;

5 seconds for Category II localizers;

2 seconds for Category III localizers.

Note 1.- The total time periods specified are
never-to-be-exceeded  limits and  are
intended to protect aircraft in the final
stages of approach against prolonged or
repeated periods of localizer guidance
outside the monitor limits. For this reason,
they include not only the initial period of
outside tolerance operation but also the total
of any or all periods of outside tolerance
radiation including period(s) of zero radiation
and time required to remove the navigation
and identification components from the
carrier, which might occur during action to
restore service, for example, in the course of
consecutive monitor functioning and
consequent  changeover(s) to  localizer
equipment or elements thereof.

Note 2.— From an operational point of view,
the intention is that no guidance outside the
monitor limits be radiated after the time
periods given, and that no further attempts
be made to restore service until a period in

the order of 20 seconds has elapsed.
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3.1.3.34 When coverage is achieved by a
localizer using two radio frequency carriers,
one carrier providing a radiation field
pattern in the front course sector and the
other providing a radiation field pattern

outside that sector, the ratio of the two
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carrier signal strengths in space within the
front course sector to the coverage limits
specified at 3.1.3.3.1 shall not be less than
10 dB.

Note.— Guidance material on localizers
achieving  coverage with two  radio
frequency carriers is given in the Note to
3.1.3.11.2 and in 2.7 of Attachment C.
3.1.3.35 Recommendation.— For Facility
Performance Category III localizers, the ratio
of the two carrier signal strengths in space
within the front course sector should not be
less than 16 dB.
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3.15 UHF glide path equipment and

associated monitor
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3.1.3.5 Carrier modulation

3.1.35.34 With two-frequency localizer
systems, 3.1.35.3.3 shall apply to each
carrier. In addition, the 90 Hz modulating
tone of one carrier shall be phase-locked to
the 90 Hz modulating tone of the other
carrier so that the demodulated wave forms
pass through zero in the same direction
within:

a) for Categories I and II localizers: 20
degrees; and

b) for Category III localizers: 10 degrees, of
phase relative to 90 Hz. Similarly, the 150
Hz tones of the two carriers shall be
phase-locked so that the demodulated wave
forms pass through zero in the same
direction within:

1) for Categories I and II localizers: 20
degrees; and

2) for Category III localizers: 10 degrees, of
phase relative to 150 Hz.

3.1.35.35 Alternative two—frequency
localizer systems that employ audio phasing
different from the normal in—phase
conditions described in 3.1.3.5.3.4 shall be
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permitted. In this alternative system, the 90
Hz to 90 Hz phasing and the 150 Hz to 150
Hz phasing shall be adjusted to their
nominal values to within limits equivalent to
those stated in 3.1.3.5.3.4.

Note.— This is to ensure correct airborne
receiver operation in the region away from
the course line where the two carrier signal

strengths are approximately equal.

(LLZ)%= s-& = ook ghrt. o] 7 -%-oll, 90Hz
90HzZF $1735 7] 2 150Hz9F 150Hz3E 914
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oA ol &3 @gER A Ho]oF gt
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g o g AMn ILS7IEH e At 3§
$A% z3e 4
2) T dAEo] 80% o]kl A 3.1.3 VHF localizer and associated monitor | 4.1.1 %] ZbA] -3 A1 A (LLZ)
3.1.3.11 Monitoring . 7S
e) in the case of localizers in which the | 11) A% ZA|
basic functions are provided by the use of a | (5) ©]%F FHFE A&st 7| 7|50 A&
two-frequency system, a reduction of power | ¥+ B ZtATA A (LLZ)Y] ¢ o= 3
output for either carrier to less than 80 per | ¥ty Z2 o] AAF WSy HH BT 80%
cent of normal, except that a greater | ©l3t= 74" w. ot 4)3 53 2 6)3 9
reduction to between 80 percent and 50 per | & 77| & AL RIqE =2 WA TAA
cent of normal may be permitted, provided | (LLZ)o A A& &HE= A4 ¥y 2 @c)
the localizer continues to meet the | 80% WA 50%7M4] HasHE H5 518<
requirements of 3.1.3.3, 3.1.34 and 3.1.3.5; T A
Note.—- It is important to recognize that a
frequency change resulting in a loss of the
frequency difference specified in 3.1.3.2.1
may produce a hazardous condition. This
problem is of greater operational significance
for Categories II and III installations. As
necessary, this problem can be dealt with
through special monitoring provisions or
highly reliable circuitry.
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3.1.4 Interference immunity performance for

ILS localizer receiving systems
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FM 84 28 Fasea, N o Fas

3.1.41 The ILS localizer receiving system
shall provide adequate immunity to
interference from two-signal, thirdorder
intermodulation products caused by VHF
FM broadcast signals having levels in
accordance with the following:
ZNI + N2 + 72 < 0
for VHF FM sound broadcasting signals in
the range 107.7 - 108.0 MHz
and
Af
2N, + N, +3(24— 2010gﬂ) <0
for VHF FM sound broadcasting signals
below 107.7 MHz,
where the frequencies of the two VHF FM
sound broadcasting signals produce, within
the receiver, a two-signal, third-order
intermodulation product on the desired ILS
localizer frequency.
N1 and N2 are the levels (dBm) of the two
VHF FM sound broadcasting signals at the
ILS localizer receiver input. Neither
level shall exceed the desensitization criteria
set forth in 3.1.4.2.
Af = 1081 - f1, where fl is the frequency
of N1, the VHF FM sound broadcasting
signal closer to 108.1 MHz
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3.1.4.2 The ILS localizer receiving system

shall not be desensitized in the presence of

101.
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185 km ‘(10 NM) up to 1.75 © and down to
0.45 © above the horizontal or to such lower
angle, down to 0.30 ©, as required to
safeguard the promulgated glide path
intercept procedure.

3.1.5.3.2 In order to provide the coverage for
glide path performance specified in 3.1.5.3.1,
the minimum field strength within this
coverage sector shall be 400 microvolts per
metre (minus 95 dBW/m2). For Facility
Performance Category 1 glide paths, this
field strength shall be provided down to a
height of 30 m (100 ft) above the horizontal
plane containing the threshold. For Facility
Performance Categories II and III glide
paths, this field strength shall be provided
down to a height of 15 m (50 ft) above the
horizontal plane containing the threshold.
Note 1.—The requirements in the foregoing
paragraphs are based on the assumption
that the aircraft is heading directly toward
the facility.

Note 2.—Guidance material on significant
airborne receiver parameters is given in 2.2
of Attachment C.

Note 3.—Material concerning reduction in
coverage outside 8 degrees on each side of
the centre line of the ILS glide path appears
in 2.4 of Attachment C.
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3.1.54 ILS glide path structure
3.1.5.4.1 For Facility Performance Category I
— ILS glide paths, bends in the glide path

shall not have amplitudes which exceed the

following:

zone Amplitude (DDM)
(95% probability)

Outer limit of coverage 0.035

to ILS Point “C”

A& A1 (GP)
= e e
4) ANZEANAALS) SFE7e] T2
NS Fhdag
A& A (GP) <]
Zo 9

Z3hahA ghobob

I, I, Mg &%
EEARET
sl FAT @

o ot N

[ 3] 7tul=eld

MILSEgto]= 32~ (Glide path)(ZFF= 9]

MRS xFe= 4l glelA DDM ol

3 2~ (Glide path)=

Aolgtar 7443 AA R o] 7}




v = i
5 (FA449 ) ICAO ZER A U R s G O B (R A HHF3)
3.15.4.2 For Facility Performance Categories e o] AW T (A4522]129]7 BH)
03— 239A T and T — ILS glide paths, bends in the :ﬁ7w°| Z5(DDM, 95% 7
.2zl ’ . . . HSELS= = 2 o031 o—ns1vOH
eI 001 glide path shall not have amplitudes which =F 2E) z HREDKR
. T gd| (Zone) z 0.015
exceed the following: Ecial o] BHAX| 5 o —
1LS Zelo E5) 5 | N ORI Fhe 22| “ i
DOM 003 L L sawele) HMollM “ILS C” 0.035 L
] ! ! . == b=
| P ; zone Amplitude (DDM) SE X ®A| ERR | LLszss
2 = S e T P R0E
guE 7”5 (95% probability) EctH ol 5HA K| i ; PORE
- 7 ILSZelelEs2 o ) 0 : o |
; ' i Outer limit of coverage 0.035 HollM ‘LS A" 0.035 § e | Al VDI
30mp---- - : E i . WA § El z CINA
st |_uze e to ILS Point “A INE=B/I% “ ” /
ere-l 1 osm o um “ ILS Point “A” to 0.035 at ILS LS A"AHEe | 5 L
A Point "A” shel o2l 0.035DDM il PR e 23R
o i_zﬁt?—gg] 2449 ILS Point “B” decreasing at a | || =5 g LS A"AIHOIM|TILS B"xH < wmm | |
ZLA o Hd = H H
LsA2Al— 472 v e linear rate N "ILS B"X| ™ 7}X| |0.023DDM  7HX| e rso
+ AN SIH &AM H i [ Ese
tO 0023 at ILS I” = = o 1= ILSEHER I_,;@ﬁggm*gﬁ
T 1L AAERE Fitstete] AAoR | oL e == o=z ZUx
s} FEA (=20 Z=AX sh= . - “ "X A of| A
3 o) d o] =R AFIL ol x o N3 =X
Gl e Tl S USE s reterence datum LS &= rles 0.023 HERE W, LSVEHN(@FR] FAA
AILS sdfol = 0] AR EE Ad<d (Reference i
1o wa o s 2o mrrye] wel FAGF A+
S urs = S I ELS o
AS wRh olsh wrhe ¥ FHv Note 1.— The amplitudes referred to in Datum) 7%l Howm JLSZFelo]l=urol AMERO A
= ) ] =z 9y h 4 i R4
A, sl A ILS7lEA shel 7127k 10.5m 3.154.1 and 3.1.54.2 are the DDMs due to Ao 9= AL @i} o) BU)S ¥
) al . .
Il A bends as realized on the mean ILS glide = =ydo A s AT} [LS7) 2 e 7
= - gl A2 9 515 S Ne) .
T 2 IS Fepel=sas ytsketel Ao path correctly adjusted. 7} 105mel & A
2 7k o g Add sEde] des 2 ILSZdol=g A2 Hislsln 2 Ao
= - = =y ss BT L el
AAAF 7IELR 15% ol A Aow NS u. Y AN HuS o
— 3 (A)‘:— ﬁ'zig ko T Ersl 2=l | /\v——E UT o= , ohg &<l T o=
M oo mem R T 2L ZuE AARS JFoR 75%0 WY
oA dld &F2o WotoA dFFr|e] 9] ”
Wagel Takm Aelel A FA4EOR ILS A s azee ous wase
= ¥ = LYo T13%
o o ] A~ 7l A o 51
e WA, A BEzel vueA FEe 7
= A= O 31 SF5 =
T4 (B)x__ TE?‘— E%E —J—U{ —I‘JOL_Oﬂ ‘-}’jﬂgﬁ}gi 74km94 7%3}94 deq _}l:zl}g_%loﬂ
A Ele dFE datel A FE e XY - oy 3
o A ILSE o)~ wxetE Ho=w )
of 1.05kmel #ele] 3 FAZso=R ILS 2 4 B, - SFoo uue e 43
1 = =T = % = T 6
ol &= uj} A~ A o s}
el wnes v L Wold HY BFze umed gEel A
= = A} o =gl o] E 7 s
T o (O e 1S macl s o Aol 105kmel Aol Bl 4ol
AEFEo] AdMy FFZo wukHtl 30m . ol el Ao .
o yuyle] wHow I} [LSZetol =zt mAapshe do= dn
TeoTer T 5 TCy & AAAe ILSZeto| =)ol
A AEEe] Ay dF2e] FdHt 30m
E TEHEAY wgoe=w i
o FEEYUAdA Zdx AP EE ¥R 84| 3.1.5.6 Displacement sensitivity 412 &37 A3 A2 (GP) OfFEHAWAdA dEddes HHd 13
o & A 3.15.6.1 For Facility Performance Category 1| Y. 71&7|& A1z YeEbd vie] wE A
—ILS glide paths, the nominal angular| 6) ¥ %E

- 291 -




2 (2440 7H) ICAO SRR o CF‘;‘ T»m o) Q8 (5 807 H)

[H¥ &4] AY7=E 9 2t AYAE=(A|74% | displacement sensitivity shall correspond to 7hH NS rd g 1
AlzosE 2 A2soE 33H) a DDM of 0.0875 at angular displacements | (ILS) &-&2ZHA)

A
above and below the glide path between | ¥l = &3 2&

A5 A (24 24 Alls] a94% 2 4%
S (A45%2)120]7 B

=)
e
E&

%‘ A= (o]
B 0.07 © and 0.14 ©. 00769} 0.140%te]  zZtmolA W H = 2. Fetol=sf~
Pai -0 Note.—The above is mnot intended to | 0.0875DDMo]o]of gttt
preclude glide path systems  which W) AEAdE g ze 18 A7 FEAA
inherently have asymmetrical upper and | (ILS) &&ZHA A A (GP) A Zt=o] tjsl
s lower sectors. AL EE £0.0209 d&HAE 7k &3zt
R
3.156.2 Recommendation.—For  Facility | 3= 0.120Zr =04 WY 7=7} 0.0875DDM |
= 1 ILS Zdfol= JH o] Aatel] 7ZhzF 0.070 Performance Category I —ILS glide paths, | X3} oF 3l =3 s1=792 7l
o)A 014674719 ZH=w ool DDMe] zr | the nominal angular displacement sensitivity 219 7hEel T E HAWA A A A oo
1 0.0875(&] & Z}t 5% & Frhe A should correspond to a DDM of 0.0875 at an | ©F 3t}
= 9 LS Zeol=a]ro a=oA DDME angular displacement below the glide path of oh) /\] AAds Zhdlag] 08 AZIFSAA = | LsZerol s se] Alalel 27 0.0760
7k 0ol 022744 7 He o 0.12 © with a tolerance of plus or minus | (ILS) &7 A FAA(GP)e] Zt=ol ot W N - o e e
e . = 4= #A o . X A 0.1407HA1 9] ZhE o] H 9 ol A DDMS’J
outalA] Z7bstolol sta, wwolA 030 0.02 6. The upper and lower sectors should HZ}E% 7}%‘}‘} g3 A oelojol sy, FA #rel 0.0875(3 §-H A= 26% = stz =
AR 5 1l . [} =By 4 = 9
olarel Zhme) A 0229 A be as symmetrical as practicable within the | Zt=o] th3h WA EE e 5o Wzt 0 ST alol )] of e o] Al DDM«]
= 3 (0)= AAAY ILS Zaho| = o) ~of = limits specified in 3.1.5.6.1. oA 0.0875DDMeo] o] oF 3kt}, !
T wo=ae = o= o _ s e - e 00l A 02274 = Zr=d Sl disl] 24
Hulo] M= Ztwz s 3.1.5.6.3 For Facility Performance Category (1) 57t 35 0.120001A4 3 &HA7} + = s
o o B h II —ILS glide paths the angular | 0.026 H22 S7iehs Ae)H, SAAAA 03094
' ' } ZE= ol A 0.227 = AFo YA = d
displacement  sensitivity shall be as (2) &7z A= 01200014 &A=} + o= I t A OZ;] ;:: L]Oﬂ/\j
symmetrical as practicable. The nominal | 0.020 &=+ - b

g Zt=o A 0.45071A 9] Z)
0,056 3 & A HA:

DDM] Fko] 0.220]4< 7.
3 To, & AAMY ILS Zetol=sf~¢)

angular  displacement  sensitivity  shall
correspond to a DDM of 0.0875 at an ) AlAdAds Fhelag

angular displacement of:

a) 0.12 © below path with a tolerance of
plus or minus 0.02 ©;

b) 0.12 © above path with a tolerance of
plus 0.02 © and minus 0.05 ©

3.1.5.6.4 For Facility Performance Category
III —ILS glide paths, the nominal angular
displacement sensitivity shall correspond to
a DDM of 0.0875 at angular displacements
above and below the glide path of 0.12 ©
with a tolerance of plus or minus 0.02 ©.
3.1.5.6.5 The DDM below the ILS glide path
shall increase smoothly for decreasing angle
until a value of 0.22 DDM is reached. This

value shall be achieved at an angle not less

I
AA(GP)e] A= b
+0.020 3&HAE 7t FF7 A4S
0.120 Zr=x 9o A 0.0875DDMo] o] oF &k},
o} A7 ZLFAEALS) &3zt st=o W
Z% Zo]9 Zol(DDM)E 0.22DDMo] € uj
A ZhE7E ZolFel wet A A FHH
o] of f@t‘r. o] wel e FHW AF 0300
o] o] Zhmo A dojxof sk 1 gro] 3

3
7} g2t 8

L
J\I

Z}(Glide path intercept procedure)
Al Adetr] 918 SAolgd, Hxx
ZFol(DDM) #& #H 4 e 0.4507HA4 W& A
EE O 03007hA Wid we oA x
0.22DDMo] /o] of o} ght},

b
N

o,

lo

than 0.30 © above the horizontal. However, v A|AA S Zhdlae] 18 344
if it is achieved at an angle above 0.45 O, | A|A(GP)9 Zt= WHAA == HAAHA &A 3

TRl o]F= AR
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the DDM value shall not be less than 0.22
at least down to 045 © or to such lower
angle, down to 0.30 ©, as required to
safeguard the promulgated glide path
intercept procedure.

Note.—The limits of glide path equipment
adjustment are pictorially represented in
Figure C-11 of Attachment C.

(Al catogarkes}

Coategeey | Catequry I

& = Nomincl gile ph clevstion angle (Brokon ines show miss
betiveen range of nominal angées atwhich the DOM of 0.0875 may
be established for Catogones |. Il and il

Figure C-11.  Glide path — difference in depth of modulation

3.1.5.6.6 For Facility Performance Category I
—ILS glide paths, the angular displacement
sensitivity shall be adjusted and maintained
within plus or minus 25 per cent of the
nominal value selected.

3.1.56.7 For Facility Performance Category
I —ILS glide paths, the angular
displacement sensitivity shall be adjusted
and maintained within plus or minus 20 per
cent of the nominal value selected.

3.1.5.6.8 For Facility Performance Category
III —ILS glide paths, the angular
displacement sensitivity shall be adjusted
and maintained within plus or minus 15 per

cent of the nominal value selected.

o +25%0l = 24 % A solof sl
A NEARS AHlae T8 232 FA

H(GP)Y A% WgEE 44 3 @

209602 24 2 fAHolof T,

oh) A4

H(GP)e] 7w MY pEE 44
q

=
£15%olul 2 24 % f7slojof g,

A Zhdlare] M &2 A
&l

3.1.5.1 General

T

A F A A (GP)

(@)A1 n) 9

z7

gy
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EeT, = A 3.15.1.1 The radiation from the UHF glide | Y. 71&7]& 7 o = A
SALEl Mub= 90Hz || path antenna system shall produce a 1) YukA}sk HFALE| = MIl= 90Hz 2 150
E’OHZgl _7'<_J—4_/'\__9| H'jz‘c—:'—l composite field pattern which is amplitude 7H ZFF LA FTALGP)Y ke oA HE Hz _g| For Hzdoof %ISH
z%l;ﬂ[ ;i; ;jtfjié modulated by a 90 Hz and a 150 Hz tone. | AFslE A5= 90HzSt 150Hz2 QZW 2 gﬁf_i—éﬁfg ;2 :ii
EALEN s5HoUolA |LSZ2to||| The pattern shall be arranged to provide a | 34 AN o= FgHojof at, o] WAL SALEA  [HolUfol Al ILSZato|S @A
Eaj Aol ALE0| A= 90Hz|| straight line descent path in the vertical | AAMEHE FF2 FAAHE T3 += =24 (Glide path)el A+=oA= 90
of _glg-—F ES 15OHZ?“ plane containing the centre line of the | Aol €2 A9 T4 r ATHESE TAH Hzoll o8t B4 =E= 7} 150Hz & C}
;I:TIFA-IEEE_JEE.H_TE}H;]% of runway, with the 150 Hz tone predominating | ¢]¢F d}% T4 %9l FHHSE o|F+= 4% iéskéoﬂﬁ% b B
" =a>a 2 WA 25% below the path and the 90 Hz tone | < 1.759?7}X] szt o Aldke 90HzE o] ¢ Fupel|
_7.I_S W ox o ILSZ 20| = uff A Atof| M|| predominating above the path to at least an | A&}, 54 =9 st 150HzE©] A3t 5|2 A} 25%(7t2H 1.5%)
Al 37.5% Ol &t 42.5% o| s} angle equal to 1.75 ©. ofof g}, w < |ILSZ2t0lE o A(Glide path)
5 [2Zo SRS [10% Ofct 3.15.2 Radio frequency Mz T |ol M 37.5%014F 42.5%0 5
M4 5 MdYHE 85t s A . , AlE| Dxal ]
LAl Mo | 3.15.22 The emission from the glide path 2) T3 g9 sies 10%0]| 5t
w4 m}od e equipment shall be horizontally polarized. W) 32 A3 AA(GP)Y At WA= $ g%l 2 M 1250 LIEFH b}
3.1.5.5 Carrier modulation ¥y gfo]ojof i}, eS8 of ms A
3.1.55.1 The nominal depth of modulation of HEFAFFE o
the radio frequency carrier due to each of 5) Wkl Wz S;til T8

the 90 Hz and 150 Hz tones shall be 40 per
cent along the ILS glide path. The depth of
modulation shall not deviate outside the
limits of 37.5 per cent to 42.5 per cent.
3.1.55.2 The following tolerances shall be
applied to the frequencies of the modulating
tones:

a) the modulating tones shall be 90 Hz and
150 Hz within 25 per cent for Facility
Performance Category I —ILS;

b) the modulating tones shall be 90 Hz and
150 Hz within 15 per cent for Facility
Performance Category II —ILS;

¢) the modulating tones shall be 90 Hz and
150 Hz within 1 per cent for Facility
Performance Category I —ILS;

d) the total harmonic content of the 90 Hz
shall not 10 per cent:

tone exceed

additionally, for  Facility  Performance
Category III equipment, the second harmonic
of the 90 Hz tone shall not exceed 5 per
cent;

e) the total harmonic content of the 150 Hz

+1.5%0]Wlolof oF gttt

(2) NAEAS Jhd e
A (ILS) 90Hz<} 150Hz2] ¥
o]ojof gt}

(3) NS ZhdaEl ME AZIFHFA
ZA(ILS) 90Hz$F 150Hz] WEEL 1%0°|Wo]
ofof str}

(4) OHzE?] F nx3 AR 10%0] 4]
olojof & Jhu| e ME Y0HzES] A2 12
o= 5% Ul o] ofof ghr),

(5) 150HzES] % mz3 AES 10%o]
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tone shall not exceed 10 per cent.

3.155.2.1 Recommendation.—For Facility
Performance  Category 1 —ILS, the
modulating tones should be 90 Hz and 150
Hz within plus or minus 1.5 per cent where
practicable.

3.1.5.5.2.2 For Facility Performance Category
Il glide path equipment, the depth of
amplitude modulation of the radio frequency
carrier at the power supply frequency or
harmonics, or at other noise frequencies,
shall not exceed 1 per cent.

3.1.5.5.3 The modulation shall be
phase-locked so that within the ILS half
glide path sector, the demodulated 90 Hz
and 150 Hz wave forms pass through zero
in the same direction within:

a) for Facility Performance Categories I and
II —ILS glide paths: 20 degrees;

b) for Facility Performance Category III —
ILS glide paths: 10 degrees,

of phase relative to the 150 Hz component,
every half cycle of the combined 90 Hz and
150 Hz wave form.

Note 1.—The definition of phase relationship
in this manner is not intended to imply a
requirement for measurement of phase
within the ILS half glide path sector.

Note 2.—Guidance material relating to such
measures 1s given at Figure C-6 of
Attachment C.

ylolojof gkt
) FFAAFTAA(GP)e] WEe AVE

FAAALS) ®F &F 2 F9(half glide path
sector) ol A Ex5 90Hz9 150Hz¢] o} o]
Zhel el "2 e Ztae] Zte ol FY
wgor R0 FHIEE el 1A
wojof g,

O ANAEAT Zhelaie] 1% 7hdae
08 3744 3AA(GP) @ 20=°u]

@ ANAEAT ZHdlae M8 2324A4-s
A (GP) @ 90Hz$F 150HzZE A 2359
Hhubgeleh 150Hz 4 &8 7Ise 2 8e $
27k 105 o)

b Zrelazy] 1T 9 Fhdlay] O & &
LA TN AA(GP) @ 20% o]

(W) shdlze] mE FdATAA
(GP) : 10%= o]

@© 7Hdxzg 1 9 Zidazgn & &¥

2 A& A(GP) @ 20% o]
@ tdlae] M 539 SF24A3AA
(GP) : 10% oW, & 150Hz 4=
2 9 Wz A4 7=
94 =A% g2 A o
A3k olF FuFE 2t TI LA TAA
(GP)E 3] &=]ofof gt} o] Z ¢, 90Hz<}
90HzzF Y457 2 150Hz9} 150Hz7F 94

7)<
Xé }E}

SR
te 94
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Time — Facility performance Categories | and Il localizers and glide paths

Figure C-6. ILS wave forms illustrating relative audio phasing of the 90 Hz and 150 Hz tones

3.155.3.1 With two-frequency glide path
systems, 3.1.5.5.3 shall apply to each carrier.
In addition, the 90 Hz modulating tone of
one carrier shall be phase-locked to the 90
Hz modulating tone of the other carrier so
that the demodulated wave forms pass
through zero in the same direction within:
a) for Categories I and II —ILS glide paths:
20 degrees;

b) for Category III —ILS glide paths: 10
degrees,

of phase relative to 90 Hz. Similarly, the 150
Hz tones of the two carriers shall be
phase-locked so that the demodulated wave
forms pass through zero in the same
direction, within:

1) for Categories I and II —ILS glide paths:
20 degrees;

2) for Category III —ILS glide paths: 10
degrees,

of phase relative to 150 Hz.

3.155.3.2 Alternative two-frequency glide
path systems that employ audio phasing
different from the normal in-phase condition
described in 3.1.5.5.3.1 shall be permitted. In
these alternative systems, the 90 Hz to 90

7= (DEe] el HAE E5e A %

el A olE &3 oz xAgwojof gt

2}) AT AE(GP) FAl7] dAAE
WMEE Zole] Ao (DDM) #tell 93 = &
A= AZIHFAIEALS) &E 24 & A A2 (GP)
TS vk g et Foay 9
dHx Az 7t dd HAs HES sk
of 3t}
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Hz phasing and the 150 Hz to 150 Hz
phasing shall be adjusted to their nominal
values to within limits equivalent to those
stated in 3.1.5.5.3.1.

Note.—This is to ensure correct airborne
receiver operation within the glide path
sector where the two carrier signal
strengths are approximately equal.

3.1.5.54 Recommendation. — Undesired
frequency and phase modulation on ILS
glide path radio frequency carriers that can
affect the displayed DDM values in glide
path receivers should be minimized to the
extent practical.

Note. —Relevant guidance material is given
in 2.15 of Attachment C.

1 50% oJst<d )

[e}
(3) “(1)7e] A} T Ao sFSelA
DDMe] 0.0875%1 2/4(DDMe] 0.0875%1 % <]
AAE Hitstetd] Aoz 753 wo] A
o= gt} “@) el A et ZrhIe] ZET (1)
o] A= e HAAX ] 0.03750°]1 4 A

@) “(17e] #HMel s}&olA DDMe] 0.0875

9 AAw SRl wEE 24wt 1o 7

Lol AAA 2 0.74756°] 3L w

3.1.5.7 Monitoring

3.1.5.7.1 The automatic monitor system shall
provide a warning to the designated control
points and cause radiation to cease within
the periods specified in 3.1.5.7.3.1 if any of
the following conditions persist:

a) shift of the mean ILS glide path angle
equivalent to more than minus 0.075 © to
plus 0.10 © from 6;

b) in the case of ILS glide paths in which
the basic functions are provided by the use
of a single-frequency system, a reduction of
power output to less than 50 per cent of
normal, provided the glide path continues to
meet the requirements of 3.1.5.3, 3.1.5.4 and
3.1.5.5;

c) in the case of ILS glide paths in which
the basic functions are provided by the use
of two—frequency systems, a reduction of
power output for either carrier to less than
80 per cent of normal, except that a greater
reduction to between 80 per cent and 50 per
cent of normal may be permitted, provided

the glide path continues to meet the

41.2 &2t A& A4(GP)

7) e Al
oA shitebe LA

goll olsto] A A
st th) el

HHth 50%0°] 3=

dECGFALN T H)
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requirements of 3.1.5.3, 3.1.5.4 and 3.1.5.5;
Note.— It is important to recognize that a
frequency change resulting in a loss of the
frequency difference specified in 3.1.5.2.1
may produce a hazardous condition. This
problem is of greater operational significance
for Categories II and III installations. As
necessary, this problem can be dealt with
through special monitoring provisions or
highly reliable circuitry.

d) for Facility Performance Category I —
ILS glide paths, a change of the angle
between the glide path and the line below
the glide path (150 Hz predominating) at
which a DDM of 0.0875 is realized by more
than the greater of:

1) plus or minus 0.0375 ©; or

i) an angle equivalent to a change of
displacement sensitivity to a value differing
by 25 per cent from the nominal value;

e) for Facility Performance Categories II and
I — ILS glide paths, a change of
displacement sensitivity to a value differing
by more than 25 per cent from the nominal
value;

f) lowering of the line beneath the ILS glide
path at which a DDM of 0.0875 is realized
to less than 0.7475 © from

horizontal;

g) a reduction of DDM to less than 0.175
within the specified coverage below the
glide path sector.

Note 1.— The value of 0.7475 © from
horizontal is intended to ensure adequate
obstacle clearance. This value was derived
from other parameters of the glide path and
monitor specification. Since the measuring
accuracy to four significant figures is not
intended, the value of 0.75 © may be used

as a monitor limit for this purpose.

N

4 %

(6) 0.0375DDM¢! 337}
Z

R=)

Aol A W

5G) AEAS Fd ey O 2 mE g27)
&A1 2 (GP) 9] 7ol M9zt W 5} 7}
FuTh 2500] 4 ol 7} &

P =

W Ae HEARA 8ol A
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Guidance on obstacle clearance criteria is
given in the Procedures for Air Navigation
Services - Aircraft Operations
(PANS-OPS) (Doc 8168).

Note 2.— Subparagraphs f) and g) are not
intended to establish a requirement for a
separate monitor to protect against deviation
of the lower limits of the half-sector below
0.7475 © from horizontal.

Note 3.— At glide path facilities where the
selected nominal angular displacement
sensitivity corresponds to an angle below
the ILS glide path which is close to or at
the maximum limits specified in 3.1.5.6, it
may be necessary to adjust the monitor
operating limits to protect against sector
deviations below 0.7475 © from horizontal.
Note 4.— Guidance material relating to the
condition described in g) appears in
Attachment C, 2.4.12.

3.1573 The total period of radiation,
including period(s) of zero radiation, outside
the performance limits specified in 3.1.5.7.1
shall be as short as practicable, consistent
with the need for avoiding interruptions of
the navigation service provided by the ILS
glide path.

3.1.5.7.3.1 The total period referred to under
3.1573 shall not exceed under any
circumstances:

6 seconds for Category I — ILS glide paths;
2 seconds for Categories II and II — ILS
glide paths.

Note 1.— The total time periods specified
are never—to—be-exceeded limits and are
intended to protect aircraft in the final
stages of approach against prolonged or
repeated periods of ILS glide path guidance
outside the monitor limits. For this reason,

they include not only the initial period of

(1) 7helaze]

A5 62

(2) 7tdlate] O %
(GP)Y! 4+ 1

e R

hul

FE7E A SE wols &F

7hel A Tt
7} 4 (zero)l Azt
JARZ] 742 7}
A4 (GP)e] A& 3t
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outside tolerance operation but also the total | 8 3 WAS T oAz 5 glojof &,
of any or all periods of outside tolerance | FH]7} T¢d o]F 20x 9 Alzto] Z = uj
radiation, including periods of zero radiation, | 7}A AW =& AJstE = A=E A=
which might occur during action to restore | o} ¥ t}.

service, for example, in the course of
consecutive monitor functioning and
consequent changeovers to glide path
equipments or elements thereof.

Note 2.— From an operational point of view,
the intention is that no guidance outside the
monitor limits be radiated after the time
periods given, and that no further attempts
be made to restore service until a period in

the order of 20 seconds has elapsed.

3. mlo}# w| & 4.1.3 AU E(VHF Marker Beacons) 3)nt# W] Z(Marker beacon)

7h RS E HE 29 e A 3.1.7.3 Coverage 4.1.3 m}# 8] Z(VHF Marker Beacons) @fadele 2d 2% A9z YeRd vl
M E 82] 3.1.7.3.1 The marker beacon system shall be | Y. 7]|&7]|& mEs Ao=R s
FEHAANT4Z A1 7, A28 712 2 A3 | adjusted to provide coverage over the| 3) 299
7 #H) following distances, measured on the ILS 7hH mARE Al A7IERSAAALS) [Hd 2% A9IE] FaHH(A45x91297 &

o vt e glide path and localizer course line: g3z @ B9zt ZaEQl oA F4T )
a) inner marker (where installed): 150 m | U< Z+& 2] AT7A Az TLHLAV AF 3. AtAHEZ
A plus or minus 50 m (500 ft plus or minus | ¥ %2 ZA 5 o]o} 3}, 600’3 200m
1l 160 ft); (1) WEvAIM) : 150m+50m(5003] & R e
b) middle marker: 300 m plus or minus 100 | £1609] £) e =T
m (1 000 ft plus or minus 325 £t); (2) F7rek7 (MM © 300m+100m(1,0005] S
¢) outer marker: 600 m plus or minus 200 m | E+3253 E) Y L L
(2 000 ft plus or minus 650 ft). (3) 2=vAOM) : 600m=200m(2,0003] i £ E
) . 3.1.7.3.2 The field strength at the limits of | E+6503] E) » » g
F LA™ digk FaEd9= A B, CollA e 5 > 5
Aele e mrow g coverage specified in 3.1.7.3.1 shall be 1.5 b 99 7Pt AR HAg B 3 e e
) | millivolts per metre (minus 82 dBW/m2). In | 12l AAZEE 15mV/m(B2dBW/m)ol T 1 FHEe FEMAE A B, ColM ]
F 2. AAZEE FEES oldelA HaH . : s ~ S oo — 2 G 2R o g g}
suV/m ol AFEOlok Sha && o] akcho] A addition, the field strength within the 0_1%‘0}@, i FEHAUaA 7574]70*? ) A ool Aot 3
LsiV/m 2 7 coverage area shall rise to at least 3.0 | A3 3.00V/m(76dBW/m") 7} A 715 o] of &t = OJ“—LWEL o o
millivolts per metre (minus 76 dBW/m2). t}. mV/me]de] H= Jem, anse g

Note 1.— In the design of the ground
antenna, it is advisable to ensure that an
adequate rate of change of field strength is
provided at the edges of coverage. It is also
advisable to ensure that aircraft within the

localizer course sector will receive visual

indication.
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Note 2.— Satisfactory operation of a typical
airborne marker installation will be obtained
if the sensitivity is so adjusted that visual
indication will be obtained when the field
strength is 1.5 millivolts per metre (minus
82 dBW/m2).
Aldnl e =7 3.1.7.2 Radio frequency 4.1.3 v}A ¥ Z(VHF Marker Beacons) b)FAdn o] =7
T, = A 3.1.72.1 The marker beacons shall operate | . 7]&7]% e =7
= |9| Za}o}3 400"';(31"3_-_1 A= +25%||at 75 MHz with a frequency tolerance of | 2) F3= 2 3-&Hx} ofS 4OOH_Z(31%JF_47'<}E 5 5%
b E TR ?300'6:?() ] plus or minus 0.005 per cent and shall ulAR] 22 75MHz+0.005%2] 34 3] D‘ IEEI Hi-l iO(?'jjg&i# A= 2.5%
= TETIE S:OOOHZ( N utilize horizontal polarization. |HA}F oY 2 F&EE FH AT o]oof g, S DEF% = shoh) cealE el
Bl = T [91% O|AF 99% O] s} 3.1.7.4 Modulation ol - |3000Hz (Bl EH A= 25%
IxaolstRE |15% 0|5} 3.1.7.4.1 The modulation frequencies shall be 4) AZxE o7 |2 sic}
ASoloAZES B as follows: ) AN R MEFEE e dEs HxE 9190l 4 99%0l 3t
T |S<ototA i;}ﬂ: HEu FEe a) inner marker (when installed): 3 000 Hz; | 22w Fi4 &A= £25%, 2t T35 Ij'\jl_f LZ E*ij% 15%0] &
N N [HIZ0totA ééf’_l = b) middle marker: 1 300 Hz; of F uEy AHEL 15% o|jo]ojof 3t} - OF_EI'_};'I gel e
< s oo EEESES E 62], #|| o) outer marker: 400 Hz. (1) W=wk# : 3,000Hz O . mAS= Mo Mo o
c”__ N EE ] The frequency tolerance of the above (2) F1wkA : 1,300Hz e oA |5
of X|SEM (MF2= Jtstt MEH . . = . < ey
St= matel | B frequencies shall be plus .or minus 2.5 per (3) ¢15wkA  400Hz ol Ao| =
o} o | T = cent, and the total harmonic content of each W) uAH| 2] WEREE 95%+4%0] o] of ZAZ |EZ B2 of= 63 M2
of the frequencies shall not exceed 15 per | 3+t}. e
cent. oxMo xaEM S22 JtEH o d
31742 The depth of modulation of the| 5) 2BA%E oj;L :ﬂ:; o
markers shall be 95 per cent plus or minus 7|2 AWHAIZTE 23 HiEulo = -\7-|_1|_|_TL}D|I_=I_ T g
4 per cent. A% dEe JEgS FoAME ofYHH, 24
3.1.7.5 Identification L FIHTFY MEE s 4 59 e 3
3.1.75.1 The carrier energy shall not be | 2 TAE oo 31 H3I3&EE £15%°|H=E
interrupted. The audio frequency modulation | %] & o] oF 3t}
shall be keyed as follows: 7hH dS¥AMM) - wlx 9 erlle] 9
a) inner marker (when installed): 6 dots per | (Dot)S <14 HbE
second continuously; W) FeAMM) - G- HDOot)d F A
b) middle marker: a continuous series of | (Dash)S &4 o2 WHESLE A (Dash)<
alternate dots and dashes, the dashes keyed | "% 23], ©d(Dot)2 "% 63] H&=Z 3
at the rate of 2 dashes per second, and the | 3}
dots at the rate of 6 dots per second; ) EFuAOM) - iz 3 A (Dash)&
c) outer marker: 2 dashes per second |23 & WiE
continuously.
These keying rates shall be maintained to
within plus or minus 15 per cent.
ANGA = thael ez HAS 75 | 3.1.7.7 Monitoring 4.1.3 vFAH|Z(VHF Marker Beacons)
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3.1.7.7.1 Suitable equipment shall provide
signals for the operation of an automatic
monitor. The monitor shall transmit a
warning to a control point if either of the
following conditions arise:

a) failure of the modulation or keying;

b) reduction of power output to less than 50
per cent of normal.

3.1.77.2 Recommendation.—  For each
marker beacon, suitable monitoring
equipment should be provided which will
indicate at the appropriate location a
decrease of the modulation depth below 50

per cent.

[N B e

6) 53l

) AR E AT
NEE Agstelol s, 7
so] A FelA shtete EAshe
4 8ol Aol oste] ARH A

BE BASEE st s

(1) Mz ==
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SETHHA = R AL HIWIN7E ST

3 =} 3 FTER IA(FPAAF ALY AR 2 n =
I (FAAHF3) ICAO 71%7]3) (47 CFR Part 87) 2%
X XAIAL) 379 obd &3S | Voll F41& 3 A 4d (Radio Navigation Aids) | 2. AW F X A4 (VOR) - §87.5 Definitions. A45zx22] 12-8 VORS t2 ZF 39 A
o}oq 2ol AAste] AR E Agst | CHAPTER 3. SPECIFICATIONS  FOR VHF Omni directional range station (VOR). | & gafof 3+t
WEEEA AL (VOR)Y 71+ 7]2 tf | RADIO NAVIGATION AIDS A radionavigation land station in the
S oF 2, 3.3 Specification for VHF omnidirectional aeronautical radionavigation service
radio range (VOR) providing direct indication of the bearing
(omni-bearing) of that station from an
aircraft.

- §87.393 Scope of service.

(2) All licensees of aeronautical
radionavigation (VOR/DME, ILS, MLS, LF
and MF non-directional beacons) stations
will comply with SCATANA implementation
instructions from FAA ARTCCs as follows:
- §87.475 Frequencies.

(6) VHF omni-range (VOR) stations are to
be assigned frequencies in the 112.050 -
117.950 MHz band (50 kHz channel spacing)
and the following frequencies in the 108 -
112 MHz band:

108.200 108.250 108400 108.450 108.600
108.650 108.800 108.850 109.000 109.050
109.200 109.250 109.400 109.450 109.600
109.650 109.800 109.850 110.000 110.050
110.200 110.250 110.400 110.450 110.600
110650 110.800 110.850 111.000 111.050
111.200 111.250 111.400 111.450 111.600
111.650 111.800 111.850 112.000

A s 2 7HHYgAAATE A435 | 3.3.1 General 7. 7% @71z 9 RGNS E AL A
g 9 A 33.1.1 The VOR shall be constructed and | ¥ FEAA A (VOR) 37 A5& 7] Salak= 3l
ZEAAA F o] a2 A8 | adjusted so  that  similar  instrumental | 22 3 W9zt AW E A Fslo]oF ) (YR E EN B S B R EA A e ae) B FA S
A x|&tojol da, 7]E} WEko|M+= | indications in  aircraft represent equal | 1) AWIFFEXAIL(VOR)S aF7]9 A 71A VOR9| Ap&-whgkol A 3x]&lar, 7]E} ®Fgkel
Fo 7 3lo] 1 Wk 433l | clockwise angular  deviations  (bearings), | A7} AMEFE XA A (VOR) AAYAANA = e zpEo Ao HZte) Aldels= $AAE
FA Bl oF Bl 2 22} £2 | degree for degree from magnetic North as | A€ AES 7|Fo0 =2 AA 93k Zx H9 JoA HE= A
ad A measured from the location of the VOR. (doj=g)ol] sl WYzl AYEE % O] Aol & dFsts Wz <
3312 The VOR shall radiate a radio | &% ] ]C EE} 27} 2% ol A
frequency carrier with which are associated | 2) AWEFEEAA|L(VOR)S Tz E4¥
two separate 30 Hz modulations. 30Hz %J_Q} Z3E sty FAFIg HkE
One of these modulations shall be such that | 35 WAlste]of a1 ol& WHZF 3y+= 9

its phase is independent of the azimuth of | A¢] #S= = A He Welo AAFl A W
the point of observation (reference phase). | Yo AA TAAAS ztE J|E=94 AlZolaL
The other modulation (variable phase) shall | Tt& 3d}i}e] WHEE #Z=X 7oA 9] H”O]
be such that its phase at the point of | AHEFIZT AL (VOR)O] e #=xd
observation differs from that of the| ¢ 53 vz 7|94 o7 v
reference phase by an angle equal to the | & 7?”‘&-4"‘ NEE WALSFo]of Sk
bearing of the point of observation with | 3) 7] YA¥z 2 7Fd gAH = A
respect to the VOR. FRAAL(VOR) =& Afste 7IsA

e

MN

- 303 -




-
2
e

ICAO

TER JA(FAGAFHAIMLY] HX L

&7 F

3.3.1.3 The reference and variable phase
modulations shall be in phase along the
reference magnetic meridian through the
station.

3.3.3 Polarization and pattern accuracy
3.3.3.2 The ground station contribution to
the error in the bearing information
conveyed by the horizontally polarized
radiation from the VOR for all elevation
angles between 0 and 40 degrees, measured
from the centre of the VOR antenna system,
shall be within plus or minus 2 degrees.

(magnetic) W99 Ao A A= FHA o
ofof gt

= e

2) Hu 4 sy Hox

W) 0%l A 40=7k7]e] e A7t E H e
Y VORZHY +3 {3 da} whafo] o3
gy = WA RAA A T eAkE
VOR®] <UQHUY FACZRE SAHSAE o

250U o]ofof G}

3.3.6 Voice and identification

3.3.6.5 The identification signal shall employ
the International Morse Code and consist of
two or three letters. It shall be sent at a
speed corresponding to approximately 7
words per minute. The signal shall be
repeated at least once every 30 seconds and
the modulation tone shall be 1 020 Hz
within plus or minus 50 Hz.

= 3l A= 4
W A RE RS2 A gsto]of &ta, By
T wofel dsts SRR
1,020Hz+50Hz2 Wz E o] Falsojof 3}
Hag v 30% wieh 338]% FalEolok &
o] AZkEetal U A= FAlw ook

n

—
N

[
-8

o Do 1o mjo

wW —
83 °
S

0

7 vkak
EAAL(VOR)S A5 dgsojof st
=
3.3.5 Modulations of navigation signals 4) Az ol HE 2)& A Adn o] =2
3.35.1 The radio frequency carrier as| 7} 74 E F& SEHYHNA (&34 e B =71
observed at any point in space shall be &+ B Al s =2

amplitude modulated by two signals as
follows:

a) a subcarrier of 9 960 Hz of constant
amplitude, frequency modulated at 30 Hz:

1) for the conventional VOR, the 30 Hz
component of this FM subcarrier is fixed
without respect to azimuth and is

termed the "reference phase” and shall have
a deviation ratio of 16 plus or minus 1 (i.e.
15 to 17);

2) for the Doppler VOR, the phase of the 30
Hz component varies with azimuth and is
termed the "variable phase” and shall have a
deviation ratio of 16 plus or minus 1 (.e. 15
to 17) when observed at any angle of
elevation up to 5 degrees, with a minimum
deviation ratio of 11 when observed at any
angle of elevation above 5 degrees and up
to 40 degrees;

b) a 30 Hz amplitude modulation component:
1) for the conventional VOR, this component

S
slofo} @,
(1) 30Hzel °]af 3t
7} 9,960Hz2] H-1t
GREELE
of Fus WME(
H, o

]

N
i

= o

.

(7

o

lo e =2
O
)
=2
e
2
g

M PR L
T
N
oo o
g
o

LolA #EE A9 119 HAWY ne
S R B R S = e =

) 30Hz A& T+ 9960HzS H-ur
o3t FAFIS4 uvbEyte] T W
28%0ll A 3290l o]ofof 3tr}

o) F okEn Wz T FIiSsE
9,960Hz+1%°] ] o]ofof st}

Hh) § wste] QEwW
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FZ(EHA A8 7F5) ICAO &% (47 CFR Part 87) 2e
ST = 7 results from a rotating field pattern, the (1) A a2 gk 2 A4 (CVOR) < | =A
Cf) phase of which varies with 49 9960Hz F WrEute] ME HEE 5% Z=ab2=(9060Hz (3] 2 H Xt= {%=2 stC})
(2) H=aAl [ FofZ H=x azimuth, and is termed the "variable phase”; | o] o]o]of &t} B{x (B ZAISo o5 27t Fab
_|E=Z= VORMIME 7|x=¢ akal| | 2) for the Doppler VOR, this component, of | (2) =Ze]¥24 AWz A A4 (DVOR) HEAl B xElE A
() =S| : : : o B gl z = = = =
= constant phase with relation to azimuth and | 4-%-°l 9,960Hz 5§ ¥WrF3le] JEWME= AW i EX=VOROA 7| =QAAES =
) H=EX$ 166 2HAI= 12 sich) constant amplitude, is FEAAL(VOR)ZHFE F 43 300m(1,0009] :lj 2{(Doppler)VOROll UM = 7}t
= |EZ VORI ME 5% o|st radiated omnidirectionally and is termed the | E) A HolA FA43AS wf 40%°]ujo]ofof N PN
<5>M ;&:ﬂf T Z3} VOROAME Zz=AMof| | “eference phase”. Eia= e e g _
;E—l : A 300m o|ate]  HzlollA{| | 3.352 The nominal depth of modulation of | AF)  AHFEAAL(VOR)E A 1HE o] a | A% 16(si 8 A= 12 Bl
- 40% 0|3} the radio frequency carrier due to the 30 Hz | 50KHzY wel&= HAME 2134 9960Hz 43 ap | xt=
Jl2afe] ZE= (QdBE 5t0q| | signal or the subcarrier of 9 960 Hz shall be | #% 2239 =3t g2 9960Hze] =3tdf 2| A= EEVORIIME 5%0I5 =Z2
217t cf21 22 A within the limits of 28 per cent and 32 per | #koll H|3}e] T} s z2HelA| L= 3 ; M'__.z'.__'9| (Doppler)VORO M= &= &40llAM
(6) Tmmle| ZH®2xt T =ab —30dB 0|5t cent. ofof g} o = o [300mOl &kl 2|0l A] 40901 3t
= M 33Xt T Z=m -50dB 0| st 3.35.5 The subcarrier modulation I =) e
M4xt m=nt o|Ate] T=m}| | mid-frequency shall be 9 960 Hz within plus | ¥ %k} #(Level) 7|gu}9_|o %*EO cdB= &
-60dB 0| 5} or minus 1 per cent. 9,960Hz 0dB 7] azof 7_,F7—.F_ El’E—T'—E s A )
SRS TETIINY, 3356 23} 125} ~30dB of [M2xt szt (-)30dBo] 3t
s 2 U a) For the conventional VOR, the percentage | 3} 31z 3} -50dB ez xﬂ?’j_q 15% (-)50dB01 3t _
ARIS of amplitude modulation of the 9 960 Hz | 43} 1zx3} 2 1 o] 4 -60dB I1|47<t mzofoleel mz ()60
(1) F o = 130Hz(3sl2H A= 1%=2 shoh subcarrier shall not exceed 5 percent. dBols
(2) QAFEN [HE 871} Ztc} b) For the Doppler VOR, the percentage of | 7}) 2/HAIZ = 27) == 3709 Ex2 T4 7|2£j-?—| o
2l Mg s amplitude modulation of the 9 960 Hz | § %Al REs Ras Hgstoiol sha, B ds &
(1) B =F 11,0200z (5] 2 WA= +50Hz 2| | subcarrier shall not exceed 40 percent when | F 770 o] o s g3t = L2 ﬂﬂdil/g
%= stch) measured at a point at least 300 m (1 000 | 1,020Hz+50Hz2 WZEF o] AT ojof 3}y, /'\—l_i S— _
ETCES ft) from the VOR. Axd v 30z vl 384 FAEojol &1 Fulv (50t (SSHAC 1%2 B
(2) 17 HHAl 10% olsHEt, s2lxidol ¢l | 3.35.7 Where 50 kHz VOR channel spacing | ©] AlZbg<tel &3 1t oz Falxofof ilﬁ :ﬁ’f j% Miazol therd st
ST e A9 20%7Hk|l 5 2% % |is implemented, the sideband level of the | ¥t} o5 AWMAITE s A AdAs :;x = =~
Ach harmonics of the 9 960 Hz component in the | ¢] JHE HT = Aom ALFFAAA Z| " [1020Hz (B 8EAtE 50H: 2 B}
of,  ZAEEE radiated signal shall not exceed the | (VOR)¥} A F4AI4(DME)e] WA= 74 A [T
Mule| H|x= H following levels referred to the level of the | §-ol A#] 54 A4 (DME) A2 s= AW Al EE s
o} 9 960 Hz sideband: EAANA(VOR)S A Eo] dAgwojol o s S [T T
Subcarrier Level =3 W = T [20%0] 3t
9 960 Hz 0 dB reference | ®}) F&stel ARG o] WHxH FA LAtehE
(4% 8] WxAse Fu WA (A75242 | 2nd harmonic -30 dB Fog wEte] WMEEl: 10%0] 7H7hslol dutel g
s #H) 3rd harmonic -50 dB sty ol x¥e £= gt ovl AdE B HutH
4th harmonic and above -60 dB Axfdo] AFTHA FE AfoE RS A9
1. ¥% VOR Azl o3 WMEE 2005 2¥EA $e g (23 729 A13%] wzdoe] Fag wd
3.36 Voice and identification HA ZIHH 2% B g Fojob gk AWEEA (Al45x2]122]8 3H)
Fa4s 3.3.6.5 The identification signal shall employ | A|2(VOR)¢] A& FAALES A A&
s Fabgs) the International Morse Code and consist of | 3t A% 24 F2& W29 A A F3)
| My — ot two or three letters. It shall be sent at a | 7] 93 HF & 2HAI T o] HELEE 5+1%0]9]
A7 PEL2) /RN L vighs speed corresponding to approximately 7 | ©F 3t}

fc+9%0Hz

words per minute. The signal shall be
repeated at least once every 30 seconds and
the modulation tone shall be 1 020 Hz
within plus or minus 50 Hz.

3.36.6 The depth to which the radio
frequency carrier is modulated by the code
identification signal shall be close to, but

2) Ast 2 sHEle] Jhe

71 ARFEAANLVORY A A
GAstoloof stm, Azt WAF JRFNN
2 sk 4R e e Hojof gl

5 4 2 HEAs

7 AWk 2| Al A (VOR) 9] ]
(Ground-to-Air) 41 AES A A=+
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2. =7} VOR not in excess of 10 per cent except that, | & A gl &3 7|50l Al&HE TL3 F4 L o
where a communication channel is not | T35 WEEThol] Aoja FAAde] Ay A ﬁ g e
Fabgst provided, it shall be permissible to increase | ¥ ojof 31, o] Ade Ay WA= =5 A . -
g the modulation by the code identification | 3}o]ojof 3t}
Wz L Wz o signal to a value not exceeding 20 per cent.
/“Hﬁ*gL@ AL OHSae61 Recommendation, - If the VOR
‘ \ provides a simultaneous communication 5
Nt fe -+ 9960H channel ground-to-air, the modulation depth GomEne
Fope - of the code identification signal should be 5 i £
plus or minus 1 per cent in order to provide ‘/?'“"“’”E“"’“ i
F 1. B WMEAZ o Fu4 wjdo] x | a satisfactory voice quality. f\.[. sSer—
= Aow Fr} “olapr}l” 3.3.3.1 The emission from the VOR shall be e
F 2 (fo= Fmgyle Fu4== g Asy}, | horizontally  polarized.  The  vertically oo ”:’ . i
“ol 3l T}’ polarized component of the radiation shall be g = z
as small as possible. TR | wedgl | w380
3.3.6.1 If the VOR provides a simultaneous ‘JF‘ |’ |
communication channel ground-to-air, it T T R
[HE 87] 712944135 2 7pa9)A A3 o] 9] | shall be on the same radio frequency carrier R i 8 S T
RNER(ATBZARS 2E) as used for the navigational function. The T 1 %17L° AT ] Fageujde] Aow
radiation on this channel shall be sttt o]t v Y
Zureate] MY 30H, AEWM AR =5t | horizontally polarized. 2 Tfc, & FuEse Fi4E UerdTh
BRI ol &<
2 =& VOR
\ (1) SSB®4
(2) DSB H2]
JZRN ™
ol 4T] 7E3NE 9 A

=
=B

(A45z2]122]8 ##)

5
5
=
4]
5
)
=
o
o 1
o, ko)
4 M
0; e
N
032 =

42h*-' [ | u:ug DERAE I0HZ DARE E Wk D S Om AR

A —— :-’F;/ \

o AR A Fkeste] A 30Hzo) i J_
AZWzAR Zug Ao Fo] [ f%”“ \K
/

W7b S Azt Rukdshe] Fabed Bl T T
o7k izt B Alzbo] 185us olwe ~—" ~
Az AT A vn——

Zkste]l  wWpEko A FEukgule] WM H I}
30HzDML R Z W zARo] Zuprfo o]
A=y g7t Huvb He Al R
o] FugHel 7t Hul7b HE Al 7ol
185p s ool =2 dx& A

ol

3. A A= Ee GEH(FAI S FiEo] | 3.3.7 Monitoring 6) Ade7A
23 AHE £33 ALE A 1] 3371 Suitable equipment located in the | 7}) AWIFIZAAA(VOR)Y HupAl = A
yE&s 22 & A& A radiation field shall provide signals for the | XS] A X%

Y HYE Bal A%
2 9% A ATl
23E e 2Ee) W9

of 2]
operation of an automatic monitor. The | ZA1ZH ¢ S
monitor shall transmit a warning to a | dt™, AHH ZHo
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control point, and either remove the | % 3t} T B2 dio] o5te] Ay

identification and navigation components | & 7-%-°] FAIIHE A1 82 Ao 2}

from the carrier or cause radiation to cease | @ A HH TA|F A ARE LA HbE

if any one or a combination of the following | I ZF ¥ 2 9 P25 AHES A A3 A

deviations from established conditions arises: | Y A 3¢ WALS FokA] Aok 3t}

7} w9 Zto] g A9 7|EXETE 1% % | a) a change in excess of 1 degree at the | (1) AWIFIEAAA(VOR)AA TAH  H¢

73k ALE) monitor site of the bearing information | AXE7} AT HAAIE 3 7|34, F RYHE

transmitted by the VOR; elU7E AAE A oA 1% o] ®srt

A= A5
U A2 71 (2)e] 4 WixAEsYE FukEs | b) a reduction of 15 percent in the | (2) FAFIE AT Hx HAEE B ous
o Azxw7t Z47; sl A9 7]=XE Y | modulation components of the radio| 3 T+ 30Hz AEWHZE A% oy B %
Ef

15% o) Asta

frequency signals voltage level at the
monitor of either the subcarrier, or 30 Hz
amplitude modulation signals, or both.

3.3.7.2 Failure of the monitor itself shall
transmit a warning to a control point and
either:

a) remove the identification and navigation
components from the carrier; or

b) cause radiation to cease.

) AN AAe] 1g AN E AL
8o Aol olete] AAH A ALY ARE
WS by 4EF shtel 247 A4
oF G},

() wEshzye A9 9 gaas Jiel
A A

(2) A% gare] Fu

3.3.8 Interference immunity performance for
VOR receiving systems

o Gl gAE ATTEAAEVOR) A
Al 7)%7%

2) AWFEAANLVOR) Fa4ve 744
Wl 4%

d

N
NS
=

i)

FaF A A A (VOR)2] 41 Av)= o
of we} e zt= VHF FM W44
oF71 %= 3x AW

o 2
=2

o & fou do

3.38.1 The VOR receiving system shall
provide adequate immunity to interference
from two signal, third-order intermodulation
products caused by VHF FM broadcast
signals having levels in accordance with the
following:

7} VOR A0 &= ofg9 F4d wa =
G3H(VHF) FM %5A 50 o siA e 2
N Azt 33 EHE A ORRE 7HA
3k HA43 W r)s

>
~
S
=
s
>
o,
i)
rr o
il
ot
oo
1o ol
=]
o
£
©
-
g,

(1) 107.7-1080M 35l VHF FM 24
W AN o
2N, +N,+72<0

2N + N + 72 < 0
for VHF FM sound broadcasting signals in
the range 107.7 - 108.0 MHz

(2) 107.7M, o]ske] =3t H$1e] VHF FM

NS Asd o

2N, + N, +3(24— 2010g%) <0

>

N, No: MUHSHEXIAIM 5417] eled chof
M EIHel VHF FM 24 @& 32 (dBm)
Af=108.1-7 f, : 108.1Mz0ll Z}7k2 VHF FM

4 ¢& Fo=s=2M, N2 Fo=s

ojo

%

2N, + N, +3| 24-20 log S“; <0

for VHF FM sound broadcasting signals
below 107.7 MHz,

where the frequencies of the two VHF FM
sound broadcasting signals produce, within
the receiver, a two-signal, third-order
intermodulation product on the desired VOR
frequency.

N; and N; are the levels (dBm) of the two
VHEF FM sound broadcasting signals at the
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VOR receiver input. Neither level shall
exceed the desensitization criteria set forth
in 3.3.8.2.

Af = 1081 - f;, where f; is the frequency
of N;, the VHF FM sound broadcasting
signal closer to 108.1 MHz.

v AR AAE(VOR) S 4l A= of

Mo o &
o2
O
oy
My

sGediad Hd ee] VHF
ol ekl AETE g de

=22 Mse

| =i 2f & (dBm)

88-102 +15
104 +10
106 +5
107.9 -10

F) flel I8 Fuls= o[2e g2 HIHMLRE MIE

CL(ofl: 105Mz 21 4 +7.5 dBm)

3.3.8.2 The VOR receiving system shall not
be desensitized in the presence of VHF FM
broadcast  signals having levels in
accordance with the following table:

Frequency Maximum level of

(MHz) unwanted signal at
receiver input (dBm)

88-102 +15

104 +10

106 +5

107.9 -10

Note 1.— The relationship is linear between
adjacent points designated by the above
frequencies.

Note 2.— Guidance material on immunity
criteria to be used for the performance
quoted in 3.3.8.1 and 3.3.8.2 is

contained in Attachment C, 3.6.5.
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