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international standards. The standards is somewhat separated
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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
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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,
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the Korean act. Finally, this study can provide better
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(ch 993 2 29193

1) HEALS
HE 93] (Legal Committee, LEG)E A5l of7|5 & &89}
ool W AP w72 % Ax, d5Fd e A, oA I
TolE S

U3 H 59 Y3(Marine Environment Protection Committee,
Aol TAE FA Mol Ax o 2 WX &dss o)

(iii) s AFQE £ 3]

S AL 91 ¥ 3] (Maritime Safety Committee, MSC)+= @ k] <t
Aol wel 7} Hopd 49982 Ta Au 82 oA W Mol oyl
ke AR A WALEFS X2 Qo)

7] ¥ & 99 3] (Technical Cooperation Committee, TC)+= 70 =AM
HS 93 7jEdy AHY S I Vedge AR I

EE AgHe] R 22 PEH R o] Fojh Ed V&

dedsat ddd TAE Ao - HESE A SAsAF (World

_32_



Maritime University)& A ®3lo] 7«38 AE S 43
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(v) 3ra-3h9 3]

7391 4 3] (Facilitation Committee, FAL)+«= = #|8sflo] FA}sk+=

dube] EFA LFHE NF L FHEAE G BEH] A

TAS AEE A% gAZ Huko] FullA Al AN B

NA &% Avol wrh e ARe BT 5 JAES wdsa vk
(2 AT

A= (Secretariat) ZF 9193 9] A= 9 2 UN 2Fshe] = A7

4

g nES gelBd Ao g qTe FAstu] A kA 5
&P, HE B dewAS, AT, sow, VedEHmor A4
o itk AAF AR 71%5e okd] <E 2-1> FASAL] T AR
o] el we} 2
<GE 271> wAARIFFOMO) AHFR= o] dE
T & 7 5
SAFQH = MSC #& 29193 9F FALS AHE= o3 53
N FEAE = MPEG 95753, stz #Ad g wA7] ok 45dd
T LE‘G v A5 = arREAle] MEA S, B A7 Reke] daAe
T3
FA 71T-e] A, AL F T BAAT A
3] o] = IMOSI A A S = wE 3o Fu], Br EAzA 5 o5 oo
VNEdy = TCE] AP A3k =3
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HEse| -

<9 2-1> A AL F(IMO) Z2 =

gl e AmetdS 93 @ eF(The International Convention for
the Safety of Life At Sea 1974, SOLAS)2 19743 11¥ 1¥ IMO®| A
AeE SfAkekd #e Perowa IMO o FollA siagerdy) a3k
BERSE A oA FAAHY 7P Al Aolgr & ¢ k. =
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A Okol ]¢ sttt SOLAS

.
27 o
o Az, 73 9 B4, Ay FAAu e 478 L 2F
_R A

o

-

2
i)
[o
o
:Oé
o
2 o
)

SOLAS @eoF2 &2 1371%¢}F 12719 Fom 5ol slow, §efe

<3 2-2> SOLAS # ko] AA

= 3 !

Chapter I &\t 28 (General provisions)

TER-TZ, T8, tAA, 71#3 A 7)A¥](Construction -
Chapter II-1 Structure, subdivision and stability, machinery and -electrical
installations)

TZ2-gA e, shaleE A e} A 3HConstruction - Fire protection,

h -2 . . : incti
Chapter fire detection and fire extinction)

Chapter III T+ H] (Life-saving appliances and arrangements)
Chapter IV 4% 21 (Radiocommunications)

Chapter V 3}3] o (Safety of navigation)

Chapter VI 3} 5 WH(Carriage of cargoes)

Chapter VII Y& o] £uk(Carriage of dangerous goods)

Chapter VIII o 271 A 8F(Nuclear ships)

Chapter IX Auke] obd #2] (Management for the safe operation of ships)
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Chapter X AEAM o T3 o XX (Safety measures for high-speed craft)

Chapter XI-1

At AdES 3 EW F2(Special measures to enhance
maritime safety)

Chapter XI-2

AR TS 93 EWZX2(Special measures to enhance
maritime security)

Chapter XII

AR E Ao i3l F714 obd ZX](Additional safety measures
for bulk carriers)

Appendix

=7 A (Certificates)

o] & A4 A 3E2(Radiocommunication)?] 714 & th&3 7o}

<3 2-3> SOLAS ¥ °f A4% +A4WN&

2t W&
Part A - % (General)
1 2 -2 9] (Application)
2 4] A o] (Terms and definitions)
3 ™ A (Exemptions)
4 71% % & FAF8H(Functional requirements)
Part B - A% A%kl 293 A9 (Undertakings by Contracting Governments)
5 A5 4l Avl 2~ Z3H(Provision of radiocommunication services)
5-1 GMDSS 3+l ALaH(Global maritime distress and safety system identities)
Part C - A8 @ FA}3(Ship requirements)
6 474 (Radio installations)
7 2 #8]) (Radio equipment): % %! (General)
8 A 8] (Radio equipment): Al 3 9 (Sea area Al)
9 78] (Radio equipment): Al, A2 3] 9 (Sea areas Al and A2)
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2t W&
10 474 (Radio equipment): Al, A2, A3 a9 (Sea areas Al, A2 and A3)
1 E 78] (Radio equipment): Al, A2, A3, A4 a ¥ (Sea areas Al, A2, A3
and A4)
12 Al (Watches)
13 o ] A 91 (Sources of energy)
14 s F = (Performance standards)
15 8 FAF8E %] (Maintenance requirements)
16 FAE A E o2 (Radio personnel)
17 24 4 =] (Radio records)
18 £] %] 7§ 21 (Position—updating)

SOLAS g 2 Fddn e Zerls #AdAA s va3 2ok

<3 2-4> SOLAS o A4 7«7+ 114
T & T A4 SOLAS
VHF
(Ch.16) Chapter IV Reg.10.4
VHF DSC Chapter IV Reg.7.1.2
(Ch.70) Chapter IV Reg.9.3.1
Chapter IV Reg9.1.1
Chapter IV Reg.10.1.2
MEF/HF SSB Chapter IV Reg.10.2.1
ZEA Chapter IV Reg.10.2.4
el Chapter IV Reg9.1.1
Chapter IV Reg.10.1.2
MF/HF DSC Chapter IV Reg.10.2.1
Chapter IV Reg.10.2.4
Resolution A.525(13)
MF/HF NBDP Resolution A.699(17)
(FAd ") Resolution A.806(19)
Resolution MSC.148(77)
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T = T4 4] SOLAS
Chapter IV Reg.2.1.10
Chapter IV Reg.6.2.4
Chapter IV Reg.7.1.6
Chapter IV Reg.8.1.1~2, 815, 83
EPIRB Chapter IV Reg.15.9
) Resolution A.810(19)
fgi _] Resolution A.696(17)
A Resolution MSC.120(74)
Chapter I Reg.6.2.2
Chapter III Reg.26.2.5
SART Chapter IV Reg.7.1.3
Resolution A.802(19)
Resolution A.530(13)
Eddd
E"]j‘ﬂ 2-way VHF Chapter I Reg.6.2.1
O o
Chapter IV Reg.2.1.7
S AFoFA NAVTEX Chapter IV Reg.7.1.4~5
3 E‘T"‘J Chapter IV Reg.7.1.4
A EGC Resolution A.664(16)
Resolution A.710(17)
ALl A4 Chapter IV Reg.2.1.6, 14, 16
=4 © Inmarsat Chapter IV Reg.7.15
° Chapter IV Reg.8.1.5

(1) M

AN ZE = okd A = (Global Maritime Distress and  Safety
System, GMDSS)&= SOLAS @eoF ¥ 19794 &l 4 2 o #3t
= A 2 ¢F(International Convention on Maritime Search and Rescue
1974, SAR)el 93l afidell Ao ZdAbaL o3 AP AA] 2 S E
< Fdst7] A A AA sgERdG 2 bAA Rt SAR X ok @
S AEs] Ao R S x8tr] flste] Aftwo] Aw FW Y
g ol A A Sz Ade B, Adg A x|

{0
o

-111 e,
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b7 Al 2" (Future Global Maritime Distress and Safety System,
FGMDSS)®9] /s 833ttt ol me} IMO+= FGMDSSel i &fof
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omH oE Jlwe F4,

s FAsta A= vhE Adrel Hds 99
A Ve s BAE 7 =S sk st

GMDSS+ EE wAAN A FEF 300= o)de] =A|st=4a
3t A& FHSOLAS Chapter IX. Part A. Regulation 1.1). whe}A]
T FAANAIY FEF 300 oo IAISEMS SOLAS g oF
2 GMDSSHl 93l GMDSS Fd4duj& o]F4doz wrajstofol st}
2 groll A A AN FES 3008 o] IASEMAS Al v
A oM, FUAd, FESF 3008 Vv A EA T GMDSS A

o
u}
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A il A A2l "t (Non-GMDSS).
GMDSSeol 9ol&] "gAsjof st FAdn]= g8s]dol mel 5=
d <3E 2-5>9F <19y 2-2>9F o] FEFIL )

<3 2-5> GMDSS 39 F&o t& H] FA14dH]

T 5 vy & TH] T4
Al gjet=re] VHF #H3E2Ad99 | VHF, VHF DSC, VHF DSC #A-&+417],
a9 (¢ 20~3030 2]) $14 EPIRB

VHF, VHF DSC, VHF DSC #-84417],
¢]4 EPIRB, MF, MF DSC, MF DSC &
£217], NAVTEX Z417], #dolgEA
2¥t, Two-way VHF

dlet=rel T FAAg F
A2 | AAGE Al d9S ALE &)
o (¢F 100~12030 2])

VHF, VHF DSC, VHF DSC #A-&4=417],

INMARSATY E49 9oz |94 EPIRB, MHF NBDP, MHF DSC,
A3 | Al, A2 9L A3 A (d | MHF DSC AE&5417], NAVTEX <4
29 70% olu) 7], #eldEadN~EY, Two-way VHF,
INMARSAT-C &

Al, A2, A3 sld& Afd 9

(59 0= o] A

Ad A3 93t Fd

N
N
;B

o0 - © o o 3 o s 1z 10

<19 2-2> GMDSS 3973
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2. FAANENAFATU) Bd ZA =}

7h A7 s A 8

(1) he
[TU(FA A7 EA AT S FAFEe] FAANATH FAFEe] =
AFAd Az o] FH s e TAVFE A FAANY T
A T o] ArlEAld Eake Aol 3 Fo AR (EHR) Al
oM 42 & 1t A8E 3 HEstoof stk AL vl EdE Y =
gk dolAn. 1Y B R olF Vg oY AR tAEE LT 2
8 & AAsAL AAAD d7)EAe] HHH} EEAQA +FS A
v 29 Fyol ErtH st o el A HolA 7] AlFsk Tk wet
A 1932 29|91 9] ml=g = A
vQ_

ITO)S AAAAY. 1 F 1989 Z#~9] o]~ (Nice) A< °J§]_4
(PP-89)ell A T4 A A7 EAHFATO) = #F7]star A7 E4A1A
SHITU) & (Constitution) 2 &2 (Convention) o2 o] Y &}35} At
1992\ =92~ At 7R A9 43 9 (PP-92) el A= 22 34 2§
kS Adst o, 1994 (PP-94) 7 1998(PP-98)d % 20021 (PP-02)
I} 200613 (PP-06) ¢ < 3] 2] (Plenipotentiary Conference)oll 4] 2+ 7H
dEo] Qe ol=aL 3l

(2) 54 3 7%

_41_



-

| .

2]} e}
7o) T A

o

5

]

I
R

[

d AAA =

3l

T
|

gl

-

3
A

=, ITU
9]

o)
&=

b Alg)
o]

[}
&S

)

ke

e

Fel4 ol

Z}=¢] F=A(the sovereign right of each

=

=1
WA A19-1

-

A E 7] (specialized agency)&E A,
[e]

bedeh.

o
AL RE

L

°©

A2-1
A

ol

<)

}

HE A 7] ol tHITU A ).

=
X
(=L

S|
)

o] A7]Ealel AHA

Lkl =
(UN)

F o

9]
1

H

o
0.

9
==

bl

371 9190 3

o

T

1952 1€¥ 3199 7Y

3} 2ol 4

e
=4

X

do o}

5c) A7

A H ALl A7) EALe] EA A B

_42_

8 PP-98 f) 3] €= 2]




A71BAL Beaa FHsks FAH AREA 2 A35Ae 87
of dFxoz g&aty] fste] of 1309 IAIS HFsta = A
ASHUN) A7) 7 (Specialized Agency)®] L2 A A2l A7) 54
T gRE gddor dAstE ITUE 19929 1296 M9 F714
A D3 ofo Al A Hgolegta 3 5 Jd= dEFHQ 2AMF S U
|02 @2 ITUS dF 9 Fok& AMHet, Ad7154Ax+3tdTU-T)
2 A7 S2ANEATU-D)A A o] H&e Astatn, dapaile] 72 &
s 25 dAuEaled Ui VEdTE FFSH] fske ITUS 245
AAAT 1§ 1998 HAS Aol A A A-H A ATx

Ad4-e)2 9] “conferences” & “assemblies”= 773k o] AA|7}H] o
oleal

ITU @3 A7x=e AdY =2 s AL A=, 1 748
U3 2

O Al A dA9L3] S(PP);

@ dAEL3] o= daEste] st ] A2l (Council);

@ A A7 AA 3] ) (WCIT)

@ AlA X]QwﬂijJr%’LQJ(WRC RRC), d 35415 3(RA) R 3t

ﬁi‘%%ﬂ(RRB)%

(ITU-T);

® AA - AAGA7FANES| (WTDC - RTDO)E 38k 7182/
(ITU-D);

@ AHF=(GS).
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Structure of the ITU

| sasqager |
: X (247154
[ o] A443] (Council) | #1748 2] (WCIT)
i ]

@7]%{}}’-%?]‘1?{‘ A7 EA AR B
(ITU-T) (ITU-D)

"AA/AG ARENS | | AARFAz2E2S |||[ AAA9 Az aags
| (WRC / RRC) (WTSA) (WTDC/RTDC)

345433 (RA)

| A724) 93 (RRB) :_' | #2206 || 27260 ||| #2200 || 27260 |

| Azac || 9rwso |

ARZFGS)> | A3z [ Axazoso |
2 (Director) . ZA(Director) | | Z#(Director) |
ARETAZ(BR) | |wAsazzs=zcse) | | #sa4a=6DD |

£3: 347124 9 (http://www.itu.int) FZ.

<9 2-3> FA A7 FEAAFATU)S] +x

o ATHAR] TS AN Vlsr]Ed #EE ITUY Fi 2
AGENRE(ITU-R)C2ZH ITU-RE /fteA=e] Edd A4S =
TataA AFEAe #wI ITU @4 A1z #4848 A 242 A
dAsl= Aol old FAHTTAAT A A4z TAE AN
T 7 8 AEE ARt AS X9s BE HA3E ] AH] 2o A
T -F94 ~3 E ¥ (radio-frequency spectrum)®] @] #ola &3 3
W ZE&Aola AAAY &S BASH, Fig 9] Ag gle 4
TE FdetaL, AdupEAl Age] @3 AuE A" Eh
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. A5t

ITU= dAF3 FJoFs Bestr] fAsted Al A A 9541 3] o] (World
Radiocommunication Conference, WRC)2] A A o & A 3}t5f 2 (Radio
Regulation, RR)< Al A st ok daF 29 FAAAE <& 2-6>%
2.

<E 2-6> ITU Aghtae] 7447

2 W &
17 ol 2 714 54
274 Tk
A 3% Foedde] 24, S 9 559 A WA
4% kA
A 53 A7 A
67 G-of el ek A
A7 Zv 2 b B A(GMDSS #4238
A 8% EaSR<Re
9% 6H*J°é%’—_(‘%’—*d%1% A5 L A AT =AM, F95 A
o # 5t
o ASEA R A5
ITUS] AFHEARZITU-R)S AnE AspEse 23 7% 2 98
o] FAA HE ATE FASL 0 ARS ANE FEITH I Y
&2 s 2ok
BO : ¥EAAAAH = (F4/TV)
BR : &4 TV #2249
BS : WA~ (574)

_45_



BT : &8~ (TV)
F @ 298]
IS © AH| 27 T 2 534
M : o]F, ofmfFo] B Fd A H] A
P FAFI45 da
RA : Radioastronomy
S A AE
SA: 7 §8& % UYHE
SF @ AYARA 829} nBA8 2~ 7+ FaF FH
SM : 292 37
SNG : 972 BF
TF : Eld2ls 2 F35 325 3=
Vo8l B e A
o] T A TE TN VereH #HE AxsE M Al E(9]
&, ofulo]l 2 A QA A H] )oY
<E 2-7> ITU-R #1 M9 7<71& 174
T B FAAdH] ITU-R
M.476-5(10/95)
M.489-2(10/95)
M.491-1(07/86)
e o DSC M.493-10(05/00)
= M.541-8(10/97)
M.541-9(10/97)
M.625-3(10/95)
M.689-2(11/93)
AR M.690-1 (10/95).
7 5] EPIRB M.633-2(05/00),
M.633-3

_46_




e EEEE ITUR
SART M.628-3(11/93)

PR M.489-2(10/95),
2070 2-way VHE M.542.1(07/82)
s AFQEH M.540-2(06/90)
2\ 2= A el

3 i; al NAVTEX M.625-3(10/95)

o

3. FAAVIEFISIEC) #H FAZF
7h AR EE 3] 0] AT
(1) 71

o A A 7] 3% 5= 8] 9] (International Electrotechnical Commission, IEC)&
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IEC o] 24e wE gaFon T45: 53, 349993, 3
A8, PYAEADE, FFAHET o]Ab8), T AN SO
S,

#3| (IEC COUNCIL)

DESHES

b3

SRS
{Council Board)

b
WEAE S Zjaoels mopms
(Management ) {Executive Committes) (Central Office)
Advisary
Commitiees)

7I=xiEeiEa 7IExiEHE

(Technical Commitiees) (Technical Advisory Commillees)

MERE . oAt HESWIEs
(Sector Boards) f (Committee of Action) {Gn"[mm'%gséffmle"[ Board)
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<3} 2-8> IECY 7l=7|+ 114
T & FA 4 H] IEC
IEC 61097-3
IEC 61097-7
- DSC IEC 61097-8
5% o IEC 61097-9
A IEC 61162 series
MF/HF NBDP IEC 61097-3
(FAE ) IEC 61097-9
IEC 60945
EPIRB IEC 61097-2
IEC 61996-2
=94
e IEC 61097 1
IE 7-
SART IEC 61097-14
IEC 60945
ZUu3 R IEC 60945
% 217) 2-way VHE TEC 61097-12
S AR
HR A NEVTEX IEC 61097-6
A
IEC 60945
IEC 61097-4
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for hire)
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AF$) X A Al & A 4] A 8] (Emergency Position Indicating Radio Beacon,

n
o A NEINFe FARRY NEA Tl FAFES A

AEa AN AAHow A Ha Jdvkar & Aoty I o]f= 3
ol el b at Al FAFEe d&S s GMDSS A Al Azt
FRAANE FHAES ool 7] WZelth webA 2 2 A g eF
of duE wtgor g TN e VErIEs rAst L e A4
o v SAEE we FA A R ol A FaA A o] VY] %
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2. QA E A &4
7v d
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DSC¥ MF(2187.5k), HF (42075, 16,312k, 8414k, 12,577k, 16,304
kiz), VHF (156.525Mz)¢] =3} 9 S AF&3it). DSC s H2 <1

g 2-10>¢} o] e A= T Ty A A HAe & %
YHES F2W HH 2d - 5 o] A$d = OTHERS HES
FEH Hd

DSCe] 7142 Algte F2 ITU-R M.493-139 4], &84 x}+= ITU-R
M.541-9o A T8k At}

el 9 EAANTFE A6ZNH DSC L DSC A&521719] 7]
£71%%, A38ENM DSC 5% ol gdte] ol BUTLE Ash TA
S8 BAANE PRSI Atk 7 x2ee FExANNE FH7} A%
7] 9% HAaEe FA%D glor], 1 ye] 2N E AsY 5
Qo W AR 7&7ES FASL A

o A

IMO, ITU-R, IEC oAl sFA3stal A+ DSCY 7=7l=d =l

AN At Y 71%7ES wsE <

3 =474

A" 2 nas A & 5 ds A - IEC 61097-8
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4.2.3 Accessibility

All parts of the equipment that are
subject to inspection and maintenance
adjustments shall be easily accessible
(A.694/8.2).

Components shall be easily identifiable
either by markings within the
equipment, or with the aid of technical
descriptions.

et
2%
tlo
=

- [EC 61097-3

5.3.5 (3.3.5) Self-identification

It shall not be possible for the user to
change the self-identification data after
an initial set-up which may only be
run a limited number of times. It shall
easily be possible to verify the
self-identification.

- IEC 61097-8

4.3.2 Identification

All operational controls and indicators
shall be easy to identify and read from
the position at which the equipment is
normally operated (A.694/3.2).

- IMO Res A.694(17), 6.2
Mechanical noise from all units should
be limited so as not to prejudice the
hearing of sounds on which the safety
of the ship might depend.

- [EC 61097-8

4.3.3  Protection against  possible
maladjustment

Operational controls, the inadvertent
exercise of which could switch off the
equipment, lead to its performance
degradation or to false indications not
obvious to the operator, shall be
protected especially against unintentional
operation.

e
o
=u
A

H

Eh
rlo
)
By

&
focd
o
L

- IEC 61097-8, 4.10.1
Excessive current and voltage Means
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shall be incorporated for the protection
of equipment from the effects of
excessive current and voltage and
accidental reversal of the power supply
polarity or phase sequence(A.694/4.2).

- IMO Res A.694(17), 7.1

As far as is practicable, accidental
access to dangerous voltages should be
prevented.

(2) AHAAZS MNLatr SR 1
Q= abe Fxo)al, Bgk s el
i3k FojAtao] A EO S A

- IMO Res A.694(17), 7.1

All parts and wiring in which the
direct or alternating voltages or both
(other than radio frequency voltages)
combine to give a peak voltage greater
than 55 V should be protected against
accidental access and should be
isolated automatically from all sources
of electrical energy when the protective
covers are removed.

2 HAxHzrr 93ty A=

A, Ege] AN FHeIA AEAT, B
SEE ool wAH AL A

Ay

- IEC 61097-8

4.2.3 Accessibility

Components shall be easily identifiable
either by markings within the equipment,
or with the aid of technical descriptions.

Ay

2k FHwel A& A

- IEC 61097-8
4.3.1 General
All operational controls shall permit

normal adjustments to be easily
performed (A.694/3.2).

7},

39 ofy
to >
_O‘L
rr
of
2]
Lo
£
oo
o
Fkl
>
]
Bl

- IEC 61097-8

4.3.2 Identification

All operational controls and indicators
shall be easy to identify and read from
the position at which the equipment is
normally operated (A.694/3.2).

The controls and indicators shall be
identified in English. Symbols as
specified in IEC 60417 may be used in
addition to the identification in English.

o,
BN
rt
oM,
f
il
finli
X
of
it
n
w
%2
M
to

- IEC 61097-8
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4.3.1 General
The user shall not have access to any
control which may impair the technical
characteristics of the equipment if
wrongly set.

o, 2o AgoE 2HERE Ao | - IEC 61097-3
2 53] WEste] F408 A o] 7§ | 3.3.3.2 Distress call attempt
Arol AL 35FA 458 olul | (541 1,3.1.31) A single-frequency call
o]ojof st} attempt shall be transmitted as five
consecutive calls on one frequency. To
avoid call collision and the loss of
acknowledgements, this call attempt may
be transmitted on the same frequency
again after a random delay of between 3
1/2 and 4 1/2 min from the beginning of
the initial call. The random delay shall be
generated automatically for each repeated
transmission, however it shall be possible
to override the automatic repeat manually.
st 2 E s HEX2IHES AHE3Ste] | - IMO MSC Cire.862 1.1
oftt =% 4 S A, (o] WEL | "DEDICATED DISTRESS BUTTON”
ZA A7 EAAT Ao 3 t]X | This button Should not be any key of
g Jddgd & AN A AT |an ITU T input panel or an ISO
= FAREEIVTF 71BE=9 A3 | keyboard associated with the equipment
o QoAM= ofy =) and should be physically separated from
functional buttons/keys used for normal
operation. This button should be a
single button for no other purpose than
to initiate a distress alert.
A AL IHES W&3] qAHI, F | - IMO MSC Cire.862 1.3
T3 xHoTRE BEE A It should not be necessary for the user
to remove additional seals or to break
the lid or cover in order to operate the
distress button.
Y. & F M9 599 Aogsgez | - IMO MSC Circ.862 1.4

"AT LEAST TWO
ACTIONS”

Lifting of the protective lid or cover is
considered as the first action. Pressing
the distress button as specified above is

INDEPENDENT
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considered as the second independent action.
- IMO Res.A.803(19)

2 General

2.8 The distress alert initiation should
require at least two independent actions.

o, 29 AR FAMNHE FAT 4| - IEC 61097-7
AE A 3.3.2 Controls and indicators
3.3.2.1
IMO Res.A.803(19)
2 General
2.9 The equipment should indicate the
status of the distress alert transmission.
., 2 HEe A @ Fdo] &4 7F | - [EC 61097-7
= A 452
- IMO Res.A.803(19)
2 General
2.10 It should be possible to interrupt
and initiate distress alerts at any time.
H. wAA 9] Aol Thed A - IEC 61097-7
452
(A.803(19)/11.2) The DSC facility shall
comprise:
.1 means to decode and encode DSC
messages;
.2 means necessary for composing the
DSC message;
H. A A o] dE ol dEF wAAE | - IEC 61097-7
g3 F ds A 45.2
(A.803(19)/11.2) The DSC facility shall
comprise:
.3 means to verify the prepared
message before it is transmitted;
A AAI A S22 7 Wl sl 4 | - [EC 61097-8
S, Asez AMukel 9% H A|7HS | 463 Operational interfaces
BAE QA AAIAS97E A7 | Where provided:

yaso]l A & Afo= AHE =
AA77=A9h3 FFIEC61162)0

Fgate Qe g A A,

- interfaces for stop and start of the
scanning sequence of scanning receivers shall
comply with recommendation ITU-T V.11,
- interfaces for frequency control or
read-out of scanning receivers shall
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comply with IEC 61162-1.

Additional interfaces may be provided but
connection of, or failure within, any
external circuits shall not degrade the
performance of the equipment (A.694/3.5).

of. 91A % AIFre] FEYPHol 7hsE A | - IEC 61097-7

452

(A.803(19)/11.2) The DSC facility shall
comprise:

.5 means for the manual entry of the
position information; additionally,
automatic entry may be provided; and

24
do
o,
oft

YA 2B (GNSS) T ZHE | - IMO Res.a.803(19) as amended by
FABEA] EEAY =% | IMO Res.MSC.68(63), Annex 1

P XA R7F 4417ke] 7 | 11 DIGITAL SELECTIVE CALLING
= BRE HAsta, As | FACILITY

Feor JEE XA K= | 11.2 The DSC facility should comprise:
Fouj7kx] Z3AIE A | 11.27 means to activation an alarm
W oabAE A when no position data is received from
the electronic position—fixing aid or, in
the case of manual input, the position
information is over 4 hours old. Any
position information not updated for
more than 23 1/2 hours should be

W
o} 0 (1:;
=2 ok

§2 £3 Jov & o Ao
lo 1 rlongt i
)
o
ox
5
l-ul

erased.
2d5E9 $E5& & 9" 75 HE | - IMO Res.a.803(19)
o X A 11.3 Distress message storage

11.3.5 Initiation of DSC distress calls
should supersede any other operation
of the facility.

Mo E FEA & ddAIge] 7F| - IEC 61097-3
T A gyl T8 (class)DY A= | 3.3.4.4 Testing of the DSC equipment
A €] g}, (609 11.7) Means shall be provided to

enable routine testing of the DSC
facility without
radiation of signals.

.00l A 97bA] s=Ake] " A 52| - IEC 61097-8
AMEde A A7 SAATS] @3 | 426 Digital input panels
E.161°] <& AL A. vk =9 | Where a digital input panel with the digits
(class)D9] & X|ollA <=2 43 = |0 to 9 is provided, the digits preferably
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of ol 45 A9 @t

shall be arranged to conform with
recommendation ITU-T E.161. However,
where an alphanumeric keyboard layout, as
used on off IEC 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).

- IMO Res.a.803(19) as amended by
IMO Res.MSC.68(68), Annex 1

11 DIGITAL SELECTIVE CALLING
FACILITY

11.2 The DSC facility should comprise:
11.2.5 facilities to automatically update
the ship’s position and the time at
which the position was determined from
a suitable electronic position—fixing aid
which may be an integral part of the
equipment. For equipment which does
not have an integral position—fixing aid,
such facilities should not include a
suitable interface conforming to the
appropriate international standard.

5
QL

or
o
=P
oo =
o rr
of

"
N
o 4y

K

- IMO Res.a.803(19) as amended by IMO
Res MSC.68(68), Annex 1

11 DIGITAL SELECTIVE CALLING
FACILITY

11.8 Provision should be made for:

11.8.1 a specific aural alarm and visual
indication to indicate receipt of a distress
or urgency call or a call having distress
category. It should not be possible to
disable this alarm and indication.
Provision should be made to ensure that
they can be reset only manually; and
11.8.2 aural alarms and visual indication
for calls other than distress and urgency.

b

o 10, -4 4

- IEC 61097-3

(609 11.3.1) If the received messages are
not printed immediately, sufficient
message storage capacity shall be
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provided to enable at least 20 received
distress messages to be stored in the
DSC  facility. (609 11.3.2) These
messages shall be stored until read out.
IMO Res.a.803(19) as amended by IMO
Res.MSC.68(68), Annex 1

11 DIGITAL SELECTIVE CALLING
FACILITY

11.3 Distress message storage

11.3.1 If the received messages are not
printed immediately. sufficient capacity
should be provided to enable at least 20
received distress messages to be stored
in the DSC facility.

H
o PN

HE4
A~
T A

o
o
olo
ot
filo
4
offt
o
fru
rﬁ

o =

- IEC 61097-3

3.3.1 Basic requirements

g) (609 11.4) means for initiating a
distress call shall be easy to operate and
be protected against inadverted activation

2. FAMAAE 4RE g7 A7A A
FE AL, A F HA BAAA A
7

23 2= ol o
o =

TR = /‘\]

- IMO Res.a.803(19) as amended by IMO
Res.MSC.68(68), Annex 1

11 DIGITAL SELECTIVE CALLING
FACILITY

11.3 Distress message storage

11.3.2 These messages should be stored
until redout and should be erased 48
hours after their reception.

. BAS FAEE AGol FAE e
S 2% ol¥ow HxA 1607 o<
Al EAIT Qe AAE UAE
A, ok, ¥ (class)De A=l A9
= FaE WEs FANE F US
A

- ITU-R M.493-13, Annex.2

4.2 Receive capabilities

Receive and be capable of displaying all
the information in calls listed in § 4.1 plus
all distress relay calls except those
having the format specifier “geographical
area calls”, all distress acknowledgement
calls and all “unable to comply” calls.

2. AUl ENT e 24

7}, 1,605k ©1%4F 27,500k ©]dke] A=
AbgshE A gAskE HA
gAgEEgH e AYsHiE

(1) wF=(mark)F 3= 1,615Hz01 32 2~

- IEC 61097-3

4.1 General

a) (.1) on HF and MF: frequency-shift
of +85 Hz. When frequency-shift keying
is
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#| o] 2~ (space) F I+ 1,785Hz2 A.
o] A% s&HAAE Z47 05HzE 3

effected by applying audio signals to the
input of single-sideband transmitters

o} (J2B),
(2) Az AESETE 100bpse A, o] H$ | the centre of the audio-frequency
3] -&H 2}F+= 30x10-62.2 3k} spectrum offered to the transmitter shall
(3) Alztthol M Al E] (time diversity)©] Al | be 1 700 Hz; the frequency tolerance of
P88 04%4 A the 1 615 Hz and 1 785 Hz tones shall be
+1 Hz; and the modulation rate shall be
100 Bd (bit/s) £ 30 x 10-6.
v ¥y 289 zdddl djdolsd 8 | - IEC 61097-3
AgE AFEEE FAMRo FX3F= | 4.1 General
A ME s ZFA 9 ABsEMs a) 400 ms for HF and MF; and

b) (2) on VHF: frequency-shift of
+400 Hz; the subcarrier shall be at 1
700 Hz, the frequency tolerance of the
1 300 Hz and 2 100 Hz tones shall be
+10 Hz; and the modulation rate shall
be 1 200 Bd (bit/s) 30 x 10°

(1) U}ﬂ?jr* =

1,300Hz o] 31 A3 o] =5
g 2,100Hz9 AL o] A 389
A= 74” 10Hz = &t}

(2)

E=E 1,200bpsd A ©] 7
3& WA 30x10 Po2 i),

- IEC 61097-3

41b.2

on VHEF: frequency-shift of +*400 Hz;
the subcarrier shall be at 1 700 Hz; the
frequency tolerance of the 1 300 Hz

% and 2 100 Hz tones shall be +10 Hz;
and the modulation rate shall be 1 200
Bd (bit/s) + 30 x 10-6.
(3) Alzttpol M AlE] 9] AJZEZFA -2 0.03% | - IEC 61097-3
d A 41b
(493 1,1.2) Time diversity is provided
in the call sequence
33,33 ms for VHF
(4) Ad 16(156.8M) 2 Ad 70(156.525 | - IEC 61097-7
W) & Ady WeketA 7EE | 528
F AEE JFASt=E AY A E‘r For tests to subclauses 5.4.1 and 5.5.3,

%4 (class)D]
g 1690 st}

AL AFol= A

test channels within the frequency
range of the EUT shall include at
least:

a) the lowest frequency usable;

b) the highest frequency usable;

¢) channel 16 (156,8 MHz); and
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d) channel 70 (156,525 MHz).

Unless otherwise stated, other tests to
this standard shall be made on channel
16 (156,8 MHz).

Field measurements and performance
checks shall be made on another
frequency than

channels 16 and 70.

- ITU-R M.493-13

ANNEX 2

4 Class D (VHF only)

4.15.2 For all other calls:
Frequency/channel information: VHF
working channel, defaulting to channel
16 for urgency and safety calls and a
recognized intership channel

(RR Appendix 18) for all other calls.

) Z~A X (squelch) AoE T F

tlo

- IEC 61097-7

55.12 (3.3.2.4)

Squelch operation

- IMO Res.a.803(19)

4.2 Radiotelephone facility

4.2.3 A squelch (mute) control should
be provided on the exterior of the
equipment.

%o

w5

of
Ao

6) A4 169 54 =82 Aol A - IMO Res.A.803
dAaE = =99 e FolMZ 10.1 The receiver output should be
=& A suitable for use with a loudspeaker or
a telephone handset. The audio output
should be sufficient to be heard in the
ambient noise level likely to be
encountered on board ships.

[e5

(
A

3. AT ENTY A4

b 29 AR S(2GAR - 23R | - IEC 61097-3
ek g - 2dARe 24 2 2y | 3 Performance requirements
AR FA e S et} | 3.3 Operational requirements

olat ZthH& At Mz EAT L | 334 Other calls
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TS Hx 299 YERE A A
U 23 ARE 93 AYgsENEe | - IEC 61097-3
AL dR 300 e E AL A 3 Performance requirements
3.3 Operational requirements
3.3.3 Distress calls
g 2dAR gk $ES Hg 495 | - IEC 61097-3
E23 9o AL EE 319 YElHE | 3 Performance requirements
And A 3.3 Operational requirements
3.3.3 Distress calls
3.3.3.3 Distress call acknowledgement
and distress relay
g 2HARe A 2 2dAR FA4 | - IEC 61097-3
o et SHES 3 AeEH235 9 | 3 Performance requirements
TA4E& dx 329 YeRl= AY A | 3.3 Operational requirements
3.3.3 Distress calls
3.3.3.3 Distress call acknowledgement
and distress relay
uh, AlgS % AYgsEaAsel FA4L | - IEC 61097-3
W 339 YeEhl=E ALY A 3.3 Operational requirements
3.3.4 Other calls
3.3.4.4 Testing of the DSC equipment
v, MASEAS(EE(dot) 535 ¥ o F
AAFEC)REE ALshol Al
3 109y 3= d@XE 349 vE
e AA A
4 AOls A5 FE27
7F, AESENS(RERS 9@ oFAHA | - IEC 61097-3
F55 A9stthel $E52 #Hx9 | 41 General
$Z&3 HEHEyo] Alolo] 470¢] | (493  1,1.1) The system is a
FE7F W A 7roho] Al ElHFA A | synchronous system using characters
A composed from a 10-bit error-detecting

code.

(493 1,1.2) Time diversity is provided
in the call sequence.

Apart from phasing characters,
character is transmitted twice
time-spread mode; the
transmission (DX) of a specific
character is followed by the
transmission of four other characters

each
in a
first
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before re-transmission (RX) of that
specific character takes place, allowing
for a time-diversity reception interval
of:

a) 400 ms for HF and MF; and

b) 33,33 ms for VHF.

F. AgEEAES WEEES gedt
2¢ 3
(1) 2HdHRE A& FE3= 45 | - IEC 61097-3
o+ 3o ZUHAHE FHIF o Als | 3.3.3.2Distress call attempt
o} Lol 5= 2HA4EY ZE | (541 1,31.3.1) A single-frequency call
Az ole]l AlolE 717 glo] 4% 7} | attempt shall be transmitted as five
s A consecutive calls on one frequency. To
avoid call collision and the loss of
acknowledgements, this call attempt
may be transmitted on the same
frequency again after a random delay
of between 31/2 and 4% min from the
beginning of the initial call. The
random delay shall be generated
automatically for each repeated
transmission, however it shall be
possible to override the automatic
repeat manually.
(2) gAEgdg s E3Aws gk 534 | - IEC 61097-3
ol9lo] Fug4o] HHE A83E= & | 481 Distress call
E EE S A5 EAT A$ | c) message 3 is the time indication
= ¥ 3Ho et 431E %335}# | (UTC) when the coordinates were valid
X FFE NES £% 75T | consisting of four digits; if the time
A cannot be included the four time
indicating digits shall be transmitted
automatically as digit 8 repeated four
times; and
3 (D ()] BF+= W&t F
o] 7hstA s A
5. AT EZA T A2
7t E¥(class)AS] A= A3zl 4 | - IEC 61097-3
st dEls &A% E FAlska 1 & | 3.2.2 Classes of equipment
S ¢lojye] 7t A (493 1)  General purpose DSC

equipment Class A shall be designed in

_95_




=44 73

= A 778

accordance with the characteristics
given in  Amnex I of CCIR
Recommendation 493. (493 11,1) Class
A equipment shall comply with the
IMO GMDSS carriage requirements for
MF/HF installations.

- [EC 61097-3

3.2.2 Classes of equipment

(493 2) Simplified versions of DSC
equipment Class B shall be designed in
accordance with Annex II of CCIR
Recommendation 493. (493 11,1) Class
B  equipment providing minimum
facilities for equipment on ships not
required to use Class A equipment and
complying with the minimum IMO
GMDSS carriage requirements for MF
and/or VHF installations.

(1)

A3zl FrAstE AYaFzAS
S (class)Bo HAZTE F=H
A

()

r o

.

(2)

X (format)A 271 fHEZEA %
Ao FAE A3t A

1]
L

3)

A1 2 ¥ =ZWE (telecommand) 7} F21

97 olug 7

Al

- IEC 61097-3

Annex 2

Class B equipment providing minimum
facilities for equipment on ships not
required to use Class A equipment and
complying with the minimum IMO
GMDSS carriage requirements for MF
and/or VHF installations.

Telecommand characters applicable to
the telephone services in the MF and
VHF  frequency bands shall be
transmitted as a minimum (see
appendix to annex B).

Additional functions may be performed,
provided they do not interfere with the
basic distress and safety operation.

T (class)DO] A= A3E

£ 3

ofo o,

- ITU-R 493-13
ANNEX 2
4. Class D(VHF only)

2

ol

)

r [

lo

o

B

To 2
o,

L ok

“o, o rir

3.3.4 Other calls
3.3.4.1Composition of calls
(689 1,21.2) For «calls in the




A4 6] 773 AT

T A automatic/semi-automatic  service it
shall be possible for the user to only key
in the coast station address and the
subscriber number, all other information
being inserted automatically.

l

e paEg FA

i
ol

B oE DSC 52 o g3t AFIEATE I

|
Y] 7E7]=S <FE 2-14>9 72

<¥ 2-14> DSC 5% o]&3st= FA4ue U 7|&7]|5 vuxE

S (FAAH ) IEC / IMO / ITU-R

ARE(O AN AT == S-S o] &3
o] Aol s S Fotes FHATE FA
An)) O JBEA 3} == HEH 91 AL&-3}
= FAAs ] 93 B4 E gxEAE s

R EERERE EREEE
ol BAL s dube] FAAN A

3t
1,605k ©173 27,500k ©13ke] -5 AL

she Aol $3A L FUFA A%
NEE U % 59 gt

L 3521

7 AR B REE A ds A - IMO Res.A.694(17)

8.2 Equipment should be so constructed and
installed that it is readily accessible for
inspection and maintenance purposes.

U dEhEa 13 ol 2sd 4 2l | - IEC 61097-9

S A 45  Permissible  warming-up  period
(806/B4) The equipment shall be capable of
operation within 1 min after switching on.
5.5 Permissible warming—up period
(806/C5) The equipment shall be capable of
operating within 1 min after switching on.

o HAwol A& A - IMO Res.A.694(17)

3.2 All operational controls should permit
normal adjustments to be easily performed
and should be easy to identify from the
position at which the equipment is normally
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operated.

& g Fare 44 89 Fsa A

d

- IEC 61097-9

4 Transmitter

4.1 Frequencies and classes of emission
The selected transmitter frequency shall be
clearly identifiable on the control panel of
the transmitter.

5 Receiver

5.1 Frequencies and classes of emission
The selected receiver frequency shall be
clearly identifiable on the control panel of
the equipment.

ol 0ol 974A 9] AL E HdS
Aol 1Ak wEe A7)
Aol A1 El6lel o AU A

- IMO Res.A.694(17)
3.6 Where a digital input panel with the
digits 0 to 9 is provided, the digits should
be arranged to conform with relevant
CCITT recommendations.*

* CCITT Recommendation E161/Q.11.

- IEC 61097-9

4.8 Safety precautions

(806/B7) The equipment shall be so
designed and constructed that when the
transmitter is providing power to the
antenna, the transmitter is protected against
damage resulting from disconnection of the
antenna or short-circuiting of antenna
terminals. If this protection is provided by
means of a safety device, that device shall
automatically be reset following removal of
the antenna open-circuit or short-circuit
conditions.

A}, ABEATIALS B AEAA
o 70 A%t

|

= 1) == 2~ o= ] 2= vl o=
ol Sl B FrF s 47 5

- IEC 61097-9

3.10 Classes of emission

- HB3E: single side-band telephony on the
frequency 2 182 kHz only with the carrier
45 dB to 6 dB below peak envelope power;
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and

4 Transmitter

4.1 Frequencies and classes of emission
(806/B1.3.1) When switching to the preset
distress frequency 2 182 KkHz, the
appropriate class of emission in accordance
with the Radio Regulations shall be
selected automatically.

Hn=
2T = ==
FH F 30 oldlel d
A

o dde &=

- IEC 61097-9

4.9 Power supply

(806/B8.2) If the transmitter includes parts
which are required to be heated in order to
operate correctly, for example crystal ovens,
the power supplies to the heating circuits
shall be so arranged that they can remain
operative when other supplies to or within
the equipment are switched off. If a special
switch for the heating circuits is provided,
its functions shall be clearly indicated; it
shall normally be in the "on” position and be
protected against inadvertent operation. A
visual indication that power is connected to
such circuits shall be provided. The correct
operating temperature shall be reached
within a period of 30 min after the
application of power.

5.8 Power supply

(804/C8) If the receiver includes parts
which are required to be heated in order to
operate correctly, for example -crystal
ovens, the power supplies to the heating
circuits shall be so arranged that they can
remain operative when other supplies to or
within the equipment are switched off. If a
special switch for the heating circuits is
provided, its function shall be clearly
indicated; it shall normally be in the "on”
position and be  protected against
inadvertent operation. A visual indication
that power is connected to such circuits
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shall be provided. The correct operating
temperature shall be reached within a
period of 30 min after the application of

power.

7t ALFF T $AAHe] dAFFE | - IEC 61097-9

Aol T AAAZE 2a7t A= 45 | 49 Power supply

= 2 XA AF5H oz o]Fof A A | (806/B8.1) If it is necessary to delay the

application of voltage, for example anode
voltage, to any part of the transmitter after
switching on, this delay shall be provided
automatically.

e} FIBX 9} 2,174.5k, 2,177k 2 2,187k
ok J3EA T 1,606.56k o1/ 26.175kk ©] &

o F35E ST F U9 A

- IEC 61097-9

4 Transmitter

4.1 Frequencies and classes of emission
(806/B1.1) The transmitter shall be capable
of transmitting on either:

(804/B1.1) a number of frequencies in the
bands between 1 605 kHz and 4 000 kHz
considered by the administration as
adequate for the operation of the ship, but
at least on the frequencies 2 182 kHz and 2
187,5 kHz, or on (806/B1.1) all frequencies
allocated to the maritime mobile service in
the frequency band 1 605 kHz to 27 500
kHz. As a minimum, the following
frequencies shall be readily accessible to
the operator: the voice frequencies 2 182
kHz, 4 125 kHz, 6 215 kHz, 8 291 kHz, 12
290 kHz and 16 420 kHz, the NBDP
frequencies 2 1745 kHz, 4 1775 kHz, 6 268
kHz, 8 3765 kHz, 12 520 kHz and 16 695
kHz; and the DSC frequencies 2 1875 kHz,
4 2075 kHz, 6 312 kHz, 8 414,5 kHz, 12 577
kHz and 16 804,5 kHz.

(806/B1.3) The transmitter shall be capable
of transmitting (upper side-band signals,
where appropriate) using classes  of
emission J3E, H3E and either J2B or F1B.

N}
ofy
>
o

b2 o] =4

71 @elel Aol Aow ANAAE A%

- IEC 61097-9
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s A 4 Transmitter

4.1 Frequencies and classes of emission
(806/B1.4) It shall be possible to change the
transmitter from any class of emission to
another for which it is designed to operate
by means of not more than one control.

&
il

i ¢

LAY AR BAIRLe] FAlFT | - IEC 61097-9

Aas = Q5 A 4 Transmitter

4.1 Frequencies and classes of emission
(806/B1.5) It shall be possible for the user
to select transmission frequencies
independent of any receiver setting. This
does not preclude the use of transceivers.

2

g 4| -IEC 61097-9

st A | 4 Transmitter

4.1 Frequencies and classes of emission
(806/B1.6) It shall be possible to change the
transmitter quickly from operation on any
frequency to operation on any other
frequency, and in any event within a period
not exceeding 15 s. The equipment shall
not be able to transmit during channel
switching operations.

2w

TEAAF 2 FFAddEH] xAE | - [EC 61097-9
ojok sl FA|F-o mAo] FFA | 47 Controls and indicators
s 74 s A (806/B6.1) Provision shall be made for

indicating the antenna current or power
delivered to the antenna. Failure of the
indicating system shall not interrupt the
antenna circuit.

oy
>

NFapaeo] erg =71 +10Hz o] | - IEC 61097-9

5.2 Frequency stability and accuracy
(806/C2) The receiver frequency shall at all
times remain within 10 Hz of the required
frequency following the warming up period.

LT 39 2o AgE A - IEC 61097-9

I3 &
= B = 7 4.3 Output power

L 6OW ©o]A+el A (chu (806/B3.1) During normal modulation, the
. peak envelope power in the case of J3E or

H3E emissions, or the mean power in the

- 101 -




B (P TFH)

IEC / IMO / ITU-R

ojdel FALEE o4l9
Tt st s o
9= 3t}

2. 00WE =%3ate= 45

o= 400W o|st= A7t
& & gle 7
F1BA 1t
wA) A o)
Ao [R5 d60] g mael g
g e zdaA ohgE 2
2 Q)
a9
FEow FAazE WA
HEAE AL se) ae A

case of J2B or F1B emissions, shall be at
least 60 W” at any frequency within the
specified frequency range.

1) In determining the A2 area for MF coast
stations an antenna efficiency of 25 % and
an output power of 60 W for ship
installations are assumed.

2) Note should be taken that in some areas
of the world a 60 W value may not be
adequate to ensure reliable communications.
A value greater than 60 W may be required
in these areas.

(806/B3.2) If the rated output power
exceeds 400 W3) in the band, provision
shall be made for reducing the output to
400 W or less (806/B3.2). Generally, only
the minimum power necessary shall be
used for all radio communications.
(334/4.2) If the rated output power of the
transmitter exceeds 150 W, provision shall
be made for reducing the output power to a
value of 60 W or less except for distress
frequencies where the output shall be at
least 60 W.

4 Transmitter

4.1 Frequencies and classes of emission
(806/B1.7) Means shall be provided to
prevent over—-modulation automatically.

AL @S5 T A 4SS A

o] A§ A4zol w2 dSIg A s}

A8 7le7E 5 SAAN 9 VT E

of A% A

3. TR =1

7 RSkl og B4 A5

(1) g9l AojFs#om HdagdAS H3 | - IEC 61097-9

st s A 5 Receiver
5.1 Frequencies and classes of emission
(806/C1.4) The class of emission shall be
selectable by not more than one control.

(2) F41719] A3 BAgle] 21539k | - IEC 61097-9

- 102 -




S (FA AN ) IEC / IMO / ITU-R

Wl
2

d8d = Ads A 5 Receiver

5.1 Frequencies and classes of emission
(806/C1.5) It shall be possible for the user
to select reception frequencies independent
of any transmitter setting. This does not
preclude the use of transceivers.

(3) A 156% oW v& F3+5 x| - IEC 61097-9
34 As A 5 Receiver

5.1 Frequencies and classes of emission
(806/C1.6) The receiver shall be capable of
being tuned to different frequencies quickly,
and in any event within a period not
exceeding 15 s.

(4) 2=31A 9} I=AH E(handset) & AF&3H | - IEC 61097-9

= glojof &, ~u]7d HA 2W, = | 54 Receiver output

AE] Ha 1We] dg Fgo] 7sd A | (806/C4.1) For the reception of voice
signals, the receiver shall be suitable for
use with a loudspeaker and a telephone
handset and shall be capable of providing
power of at least 2 W to the loudspeaker
and at least 1 mW to the handset.

(5) AbE o] SA o1 F A7) A H o] Q)

o
M

- IEC 61097-9

5.7 Controls

(806/C7.2) The receiver shall be provided
with automatic gain control.

5.12 Audio gain control and automatic gain
control (AGC)

The receiver shall be provided with a
control of audio frequency gain and with an
AGC capable of operation on the classes of
emission and the frequency ranges
specified in 5.1.

6) O3 %o 27 "= A - IEC 61097-9

5.2 Frequency stability and accuracy
(806/C2) The receiver frequency shall at all
times remain within 10 Hz of the required
frequency following the warming up period.
5.3 Usable sensitivity

(806/C3) For classes of emission J3E and
F1B the sensitivity of the receiver shall be
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= H = 7 equal to or better than 6 mV em.f. at the
NS = receiver input for a signal-to—noise ratio of
TR T
ohgx  [F10Hz ol A 20 dB. For NBDP and DSC an output
1,000Hz8] W ZF )40 A]| | character error rate of 107 or less shall be
SN A=) 9] A AZ& ]| | obtained for a signal-to—noise ratio of 12
Lo [12E8 W 1 Fol x5 | dB.
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2714 E5 [ ste] 64V o] sk
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- FAZdE AL 10V
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9o FALLFEO
1% olstd A
o} dEu) A A4S & A
o] 7% Ad4zol wE G FA A8}
TR 71€7E F TN Y TlET] el
g A
@ J3BEH ¥} Ei= HEHDSE AFE= F
AAsEA 9 UAEAEEEGA] T
FAAHJAA AN 2d FAS
3= s ekarol Qloi A 1,605kE ©14 27,500
kiz o138le] AutE ALg-ah= FAdn = A
18 9ol FIBA I} WARAIS] H ot = o
gk B8 ALe] 7k sFo] ¥ 4600 <3t
A9 & 2| ofsle]of it}
@ GEAME A}-g3h= FA 8k o] 3k
A 9 gREXA A s EAFo 2o 54l
S s Muk=o 2 W 289 Zuku
ol sAT-& T HAE AR
= FAAN = g2 7F a9 g
1. &&5x1
7EAd 2 EeE A4 @ 5 dS A | - IMO Res.A694
8.2 Equipment should be so constructed and
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installed that it is readily accessible for
inspection and maintenance purposes.

T 1E ool 45T F 9

+

Y, o
o

o
=

- IMO Res.A.803
5 PERMISSIBLE WARMING-UP PERIOD
The equipment should be operational within
1 min of switching on.

o}, G2BA T 1565250 2 G3EA 3 156Mk
o] A} 157.45Mk o] 3}e] Fu42 A}gd
a1, 15652600 #9455 4A HAuE

= 7150l 9g A

2
<
T UE

- IMO Res.A.803

3.2 The radiotelephone facility should be
capable of operating as follows:

.1 in the band 156.3 MHz to 156.875 MHz
on single-frequency channels as specified
in Appendix 18 to the Radio Regulations;
and

.2 1in the band 156.025 MHz to 157.425 MHz
for transmitting and the band 160.625 MHz
to 162025 MHz for receiving on
two—frequency channels as specified in
Appendix 18 to the Radio Regulations.

3.3 The digital selective calling facility
should be capable of operating on channel
70

- IMO Res.A.803

4.1.2 The time taken to switch from the
transmit to the receive condition, and vice
versa, should not exceed 0.3 s.

ak 7R o]de] Ao}
7R el Aloyrlel el
of 2 Ale]7]e] A&

A o
5ol As A

il
N
N
Ir
)
[e3

-3
Ir

- IMO Res.A.803

4.16 Control of the equipment should be
possible at the position from which the ship
is normally navigated. Control from that
position should have priority if additional
control units are provided. When there is
more than one control unit, indication
should be given to the other units that the
equipment is in operation.

ok As EATE I 98

to
=5
>
ol
rir
N

- IMO Res.A.803
4.1.4 A visual indication that the carrier is
being transmitted should be provided.

Ab A 16(156.8M) 3 =18 70(156.525
M) o2 Ada} EstA s 5= 9l
TE ¥FAHEE AY9 A gk W

- IMO Res.A.803
4.15 The equipment should indicate the
channel number, as given in the Radio
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(class)D®] UAgGMels =42 o] &3}
= A= Ad 160 gekh

Regulations, to which it is tuned. It should
allow the determination of the channel
number under all conditions of external
lighting. Where practicable, channels 16 and
70 should be distinctively marked.

- IEC 61097-7
3.324 (A.803(19)/4.2.3) A squelch (mute)
control shall be provided on the exterior of
the equipment.

- IMO Res.A.803

10.1 The receiver output should be suitable
for use with a loudspeaker or a telephone
handset. The audio output should be
sufficient to be heard in the ambient noise
level likely to be encountered on board
ships.

- IEC 61097-7

3.3.4.1 (A.803(19)/4.1.1) Change of channel
shall be capable of being made as rapidly
as possible, but in any event within 5 s.

7}. PTT(Press to Talk) =% & Al&3}
o] A A A0 Z AsEE 7)50] 9
S 7z

N

e

il

- IMO Res.A.803

4.2.1 Provision should be made for changing
from transmission to reception by use of a
press—to-transmit  switch. Additionally,
facilities for operation on two-frequency
channels without manual control may be
provided.

g HREAS 248 7 A 1Eed
24 7150 9% A

- IMO Res.A.803

4.2.2 The receiver should be provided with
a manual volume control by which the
audio output may be varied.

v}, 2d 16(156.8Mk) 3 A 70(156.525Mk)
S ZAlo 717 =AE7] Qe F R
2715 74 A

- ITU-R M.541-9

1.2 Actions on receipt of a distress alert
Ships receiving a DSC distress alert from
another ship shall:

- watch for the reception of a distress
acknowledgement on the distress channel
(2 1875 kHz on MF and channel 70 on
VHF);

- prepare for receiving the subsequent
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distress communication by tuning the
radiotelephony receiver to the distress
traffic frequency in the same band in which
the DSC distress alert was received, 1.e. 2
182 kHz on MF, channel 16 on VHF;

Do
ofy
>,
o)
N

EN| BN

S
A (A
=

%
]

- ITU-R M.489-2

1.2.4 The carrier power for ship station
6W o] 25W o]ujo]ar || transmitters should not exceed 25 W.
0.1W o]A 1W mu]wto 2| | Means should be provided to readily reduce
ZAAY |2Y & 9= 750 ¢<|| this power to 1 W or less for use at short

AL ol

-
M| B
BN

ol

(e, o]My]%% A 70| | ranges, except for digital selective calling

o A= A e r}alo]t}) equipment operating on 156525 MHz

G2BA 9] [2(3] €A A= 02% 3io})| | (channel 70) in which case the power
W 7 %] 2= reduction facility is optional (see also
Recommendation ITU-R M.541

recommends 3.7).

7h Az stel gk F4le A9 AEd) | - ITU-R M.489-2

FHeH 7} 20dBY W) =417 7= 24V o] | 1.3.1 The reference sensitivity should be
st A equal to or less than 2.0 mV, em.f., for a
given reference signal-to—noise ratio at the
output of the receiver.

= A=A E | - IEC 61097-7

1 ~3AE | 3332 (A.803(19)/10.2) It shall be possible
e 7150 ds A to switch off the loudspeaker without
affecting the audio output of the telephone
handset, if provided.

E | - IMO Res.A.803
. ok =9 | 104 In the transmit condition during duplex
3} | operation, only the telephone handset

= AL = A9 Et). should be in circuit.
g} oS Ze Z7d AEAd A
7 7
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Al Zrthol AL E] A9 g wA| ok HitetEE ddst & Ha
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<3} 2-15> DSC Al 7rcho]l M AJE] 7R (<F)

a3 A () = A 77

A3z O "HAEAHEE | A3z O UAEHEzE

R I o s o o e e e B o e

7} 5.9 %t 7t 59 2.

2. A s ATy x4 2. A s &5 =4

v "l 289 gy

ol EdF& Hs A

&3t FA8ue FXA]3

= HgAEdasEgA 9

A E5ENT

(B) AlzITRolHAIEIS] Al | (3) AlZITholWAIEIS] A] | - TEC61097-3

AL 0.032Y A AL 33332 A 41b (493 1,1.2) Time
diversity is provided in
the call sequence 33,33
ms for VHF

54 QEARE g 2ol Agsor Fuk.

<3 2-16> DSC s=AF =8 a3 /A (Sh)
a3 A () = A T3

Az O HALdHsZE | Aex O tALEHE s =

AAe TerlEe Ue | AAY VIEVIEe e

7 59 Zr Zt 5.9 2t

1. 3&5x1 1. 3%

B. 09A 97bA] s=zbe] | B 0dlM 97bRA] S=Abe] | - IEC 61097-8

2 Awo]l Auide | ¥ Ado] A= A¢ = | 4.2.6 Digital input panels

TAA 7 FAAZ Y] Ax
Ele6lel ot AY A o
vk, ZFW(class)D2] F ]
A =2 4= Apgto] ofd
A= A3

A7 e A A
El6lel] o3 AL . (&
A 2HA)

Where a digital input
panel with the digits 0
to 9 is provided, the
digits preferably shall be

arranged to  conform
with recommendation
ITU-T E.161. However,

where an alphanumeric
keyboard layout, as used
on off IEC machinery
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and data  processing
equipment, is provided,
the digits 0 to 9 may,
alternatively, be arranged
to conform with ISO 3791
(A.694/3.6).

<% 2-11> SART &=
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SART: 241wl doltie] 20709 44
wakel $1A % veba 4 glo] AvkAur wi AEA A Ae 4o

T At

SART code

Position of
SART

Position of
cearch ship

Other ship

1 90z #eold =3t

rS Uo7 A03tE WS HIa JdoEE 9

S ARgStE A2 ol E Jixd da gle] AR 7hs skt

o] zhE AW AAA(AIS) YAAR T

dHol 2T 7 AstHdn. A

%] (Automatic Identification System, AIS)@ Aulo] 7pA| A=
A= BRI S0l Erbsetal 3 Holr e i o

o Au Fggo] oA FAMS FESFLA duk B kol A

Aure etz Alzgoltt,

=
12

M B > o
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<28 2-13> AIS-SART /¥ %

SART®] AREFI > 9200Mz~9,500Mz0] 32,  AIS-SART+=
161.975Mz, 162.025Mz©] tF.

U Ve 9%

N

SARTS 7|&7]+ a3 #yste] IMO MSC COMSAR #1103} 3
ool A A.802(19) NS FAsI] AIS-SARTE =933 o, IMO
MSC.246(83)l Al s xS A=art. ®gk ITU-R M.1371-29 4]
M.1372-30.2 745 HA AIS-SARTY &5A A& zko] 2WelA 1W
2 ZAFA. o)== AIS9 Regional transitionol A 2%+ 532 &

S IWe dyorr wHAZd 5 37 "oy, fld=< AAT A
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IMO, ITU-R, IEC 56l4 #4387 9 DSCel 714723 =) &

ARt CA st = Zerlss Hlashd <& 2-17>3 2o

<3 2-17> SARTY U9 7|&7]s H|u3E

2040 573 A7

D GATFEGHHENRED)
~EYY IE7F

Ha Frofel A A - IMO A809(12)

2.1 The SART should be capable of
being easily activated by unskilled
personnel

. = AeEA S5 - 75 B | - IMO A809(12)

kg el dgks 71k Whx] oy e | 2.1.7 be watertight at a depth of 10 m
% for at least 5 min;

2.111 not be unduly affected by
seawater or oil;

2.1.12 be resistant to deterioration in
prolonged exposure to sunlight;

e 4w F34 A% AAY A | - IEC 61097-1

3.2 Operational

m) be of a highly visible yellow/orange
colour on all surfaces where this will
assist detection;

wp, ZA o] Hole 3ol 7]
2 ATy Fol Bol A
Ses wWuaA wAH 3

719l Z&9 | - IMO A809(12)

A A o}y | 4. LABELLING

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

.1 brief operating instructions;

i)

O
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A7 = A 74
.2 expiry date for the primary battery
used.
b A &S F 97t e | - IEC 61097-1

olglgh XA Fo] gls A 3.2 Operational
n) be of a smooth external construction
to avoid damaging the survival craft, and

Ab FEoR AFS TAAA F US| - IMO A809(12)

A 4 be capable of manual activation and
deactivation, provision for automatic
activation may be included;

of, x% ol 9ot S WA= & | - [EC 61097-1

Z7F A& A 3.2 Operational
b) be fitted with means to prevent
inadvertent activation;

2b AIzp A I S-S BAIEE | - IMO A809(12)

750l & A 5 be provided with an indication of the
stand-by condition;

.3 be equipped with a means which is
either visual or audible, or both visual
and audible, to indicate
operation and to alert survivors to the
fact that a radar has triggered the
SART;

A Qg eR AEsta S A | - [EC 61097-1

d g A= 7lFel AsE A 3.2 Operational
e) be provided with an indication of
the stand-by condition, i.e. activated,
but not triggered,

b Aol 2ANFIA odsHE 7] | - IEC 61097-1

719l ARl o T 4 A= £S5 7z | 3.2 Operational

= A i) be capable of floating if it is not an
integral part of the survival craft;

el ol A AREStE 7]17]19] Aol | - IEC 61097-1

= 2ol d9XS w A e 549 | 3.2 Operational

T As A f) be capable of withstanding without
damage drops from a height of 20 m into
the water be capable of withstanding
without damage drops from a height of
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20 m into the water;

= 9,200Mt o]’ 9500ME ©] | - IEC 61097-1
o] MY E AU S A 5.1 Frequency
9 200 to 9 500 MHz
- ITU-R M.628-3
ANNEX 1

1. Frequency: 9 200-9 500 MH

Fa4 299 A Thustlus ©] | - IEC 61097-1

Z 5.5 Form of sweep (sawtooth)

Forward sweep time: 75 us = 1 us;
return sweep time: 0,4 ps * 0,1 ps. The

Yt o] | response shall commence with a return
W A | sweep

- ITU-R M.628-3

ANNEX 1

5. Form of sweep: sawtooth, forward
sweep time: 7.5 us = 1 us,

return sweep time: 0.4 us = 0.1 us.

The response should commence with a
return sweep

2k 13]9] SHEAle 12319 FI | - IEC 61097-1
2o 2 Ao & A 5.4 Response signal
12 sweeps
- ITU-R M.628-3
ANNEX 1

4. The response signal should consist
of 12 sweeps

nhoglololdate] #4 & SHAWAIZE | - IEC 61097-1
A o] A AA 5.13 Delay between receipt of radar
signal and start of transmission
0,5 us or less
- ITU-R M.628-3
ANNEX 1
13. Delay between receipt of radar
signal and start of transmission: 0.5 us
or less

)
rlo
o
i
)l
=

wm

o
=
e
L

vk 13]9] dupdab & o 9ol 7F| - IEC 61097-1
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w7k A1 o] Al ZFE 10ps ol WY A

5.11 Recovery time following excitation
10 ps or less

- ITU-R M.628-3

ANNEX 1

11. Recovery time following excitation:
10 us or les

Ab S 7Fe AR S 400m o] g A

- IEC 61097-1

5.7 Eirnp.

Not less than 400 mW (equivalent to
+26 dBm)

- ITU-R M.628-3
ANNEX 1
7. elrp. not less than 400 mW
(equivalent to +26 dBm)
3. AEFATE( Aul o FAz - [EC 61097-1

5.8 Effective receiver sensitivity

Better than -50 dBm (equivalent to 0.1
mW/m2)

- ITU-R M.628-3

ANNEX 1

8. Effective receiver sensitivity: better

than -50 dBm (equivalent to 0.1
mW/m2)

4. T4 =1

7F el Fzhgk Aol A 9 - IEC 61097-1

L ==
o5
Aol ol Ao E Im o4 3

5.12 Effective antenna height

Greater or equal to 1 m (see Note 2).
NOTE 2 The effective antenna height
applies to equipment required by
Regulation 6.2.2 of Chapter III and 7.1.3
and 8.3.1 of Chapter IV of the 1988

Amendments to the 1974 SOLAS
Convention.
O AREAS o8 28 A
(D 5 #3UL +2dB o] ¥ | - IEC 61097-1
g d A 5.15 Antenna azimuthal beamwidth

Omnidirectional within £ 2 dB.
- ITU-R M.628-3
ANNEX 1

- 118 -




24 40 73 A 74
15. Antenna azimuthal beamwidth:
omnidirectional within = 2 dB
(2) ¥FAHe FFHL 5% ol4d A | - EC 61097-1

5.14 Antenna vertical beamwidth

At  least =£125° relative to the
horizontal plane of the radar
transponder.

- ITU-R M.628-3

ANNEX 1

14. Antenna vertical beamwidth: at
least * 12.5° relative to the radar
transponders’ horizontal plan

(3) TsAe AdAHL =9, = 93 | - IMO Res. MSC.247(83)

d A Horizontal polarization of circular
polarization  should be used for
transmission and reception.

5 e =4
7ho frEvIzke] 1d o]l g A
g AEE A
. AR §F 967 a7l e F, | - IBC 61097-1

Imse] 712 #HolygdAuE S48 7 | 3.3 Battery

- AZEte] 8AI7 FeF AE5E 4 S | The SART  shall have sufficient

A battery capacity to operate in the

stand-by condition for 96 h and, in
addition, following the stand-by period,
to provide transponder transmissions
for 8 h when being continuously
interrogated with a pulse repetition
frequency of 1 kHz.

- ITU-R M.628-3

ANNEX 1

9. Duration of operation: 96 h in
stand-by condition followed by 8 h of
transponder transmissions while being
continuously interrogated with a pulse
repetition frequency of 1 kHz.

@ AAEE 52 o §3he #4T
2§ A7) AAEH 5L o] Fohi
FATEE FA1Y AENFS B 7
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7hofdA 248+ da Foskyl A | - IEC 61097-14
2 & A 3.2 Operational
a) be capable of being easily activated
by unskilled personnel,

CoxAo @ A§& wAsHe /] | - IBC 61097-14
sol A& A 3.2 Operational
b) be fitted with means to prevent
inadvertent activation,

QAo Aseta s & | - IEC 61097-14

SN, 7Hd, == E5) | 3.2 Operational
S A c) be equipped with a means which is
either visual or audible, or both visual
and audible, to indicate correct

operation,
g FeoR s AE 2 FAAZ | - IEC 61097-14
T AS A, & AFoFZE Jh5Er). 3.2 Operational

d) be capable of manual activation and
deactivation, provision for automatic
activation may be included,

vh W 20m =ololA "oy S uf | - [EC 61097-14
Ao AH=E fAE A 3.2 Operational
e) be capable of withstanding without
damage drops from a height of 20 m
into water,

s
3

pud

vl 4 10m ZeoldA FHA 5 - IEC 61097-14

2 4 qlojof 3, 45°Ce H 3.2 Operational

Wl = W4 7)Fe] fxE A f) be watertight at a depth of 10 m for
at least 5 min,

g) maintain water tightness when
subjected to a thermal shock of 45 °C
under specified conditions of
immersion,

1=
RUN
7

rlo o

A A, T
e wA g

=
o
0,
of
o
o
of
o
filo

- IEC 61097-14

3.2 Operational

j) be not unduly affected by seawater
or oil,

P}
0
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k) be resistant to deterioration in
prolonged exposure to sunlight,

< 771 98 &9 A | - IEC 61097-14
g A 3.2 Operational
1) be of a highly visible yellow/orange
colour on all surfaces where this will
assist detection,

b FF T)Eol JdE Aol = | - IEC 61097-14
TE S A ES 2EE A 3.2 Operational

h) be capable of floating (not
necessarily in an operating position) if
it is not an integral part of the
survival craft,

2k AEAR A4S &+ 87 = | - IEC 61097-14
olglgk mA g So] gls 3 3.2 Operational
m) have a smooth external construction
to avoid damaging the survival craft,

7k AEAR A dEelA e 5 | - IEC 61097-14
Ao Zole HHAOZRE 1Im o)Al 9 | 3.2 Operational
Asfop shm, EA o] Hol= 3o 2 | n) be provided with an arrangement to
HoAEE 2 13 dYhe §27|%F 5 | bring the AIS-SART antenna to a
o] 2ol folsta Fo AR A &% | level of at least 1 metre above sea
5 REAIEH & A level, together with illustrated
instruction, The manufacturer shall
provide a visible means of indicating
the base of the antenna. The height of
1 metre shall be measured to the
declared 1 metre mark from sea level.
The instructions shall illustrate the
minimum requirement of 1 metre above
sea level during use along with the
installation method.
Bl 18 o3t tFe= HRE $41| - IEC 61097-14
s 4 s A 3.2 Operational
0) be capable of transmitting with a
reporting interval of 1 minute or less,
ool SAAR FH75E U | - IEC 61097-14
stal dAAl fAE ST F Ads A 3.2 Operational

p) be equipped with an internal position
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source and be capable of transmitting its
current position in each message, and

- IEC 61097-14
3.2 Operational
q) be capable of being tested for all

functionalities  using  specific  test
information.
A, 1E ool A AFEo] $A4E | - IEC 61097-14
T g A 3.7.1 Active mode
(246/A.26) The AIS-SART  shall

transmit within 1 minute of activation.

Y. 24 9.26km 7 2 el A

& A

AZH =5

- IEC 61097-14
3.6 Range performance
The AIS-SART shall be detectable at
a range of 5 nautical miles over water.

t]. VHF dlelE A& gr3t7] 93t
o] ol 5 A F 5 (MMSI
Maritime Mobile Service Identity)Z A}
43 A

- ITU-R M.1371-4

ANNEX 1

3 Identification

For the purpose of identification, the
appropriate maritime mobile service
identity (MMSI) should be used, as
defined in Article 19 of the Radio
Regulations (RR) and Recommendation
ITU-R M.585. Recommendation ITU-R
M.1080 should not be applied with
respect to the 10th digit (least
significant digit). AIS units should only
transmit if an MMSI is programmed.

o, 912 A" g9} Azt 57
2 dolE AsdN 45 & A A

- IEC 61097-14

3.7.1 Active mode

(246/A.25) The AIS-SART  shall
continue transmission even if the
position and time synchronization from
the positioning system is lost or fails.

2. A 22

R

)

- ITU-R M.1371-4
ANNEX 2

2.1.1 General
TABLE 3
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PH.AIS1 AIS 1 (default channel 1)
(2087)(1)

(see § 2.3.3) (MHz) 161.975

PH.AIS2 AIS 2 (default channel 2)
(2088)(1)

(see § 2.3.3) (MHz) 162.025

M

L W= &, s g&HA | - ITU-R M.1371-4
d A ANNEX 2
2.12.2 The nominal levels for the two
power settings should be 1 W and 12.5
W. Tolerance should be within +1.5 dB.
- IEC 61097-14
3.6 Range performance
The nominal radiated power (EIRP2) of
the AIS-SART shall be 1 W.
7.4.3 Required results
NOTE - This equates to a nominal
radiated output power of 1 W with a
-3 dB tolerance to allow for antenna
gain characteristics and temperature

variations.
gt AfTaauEe &A% 25Kk | - ITU-R M.1371-4
g A ANNEX 2

5 Frequency band AIS stations should
be designed for operation in the VHF
maritime mobile band, with 25 kHz
bandwidth, in accordance with RR
Appendix 18 and Recommendation
ITU-R M.1084, Annex 4.

- IEC 61097-14

4.2.1.2 Parameter settings

Table-1 Required parameter settings
for an AIS-SART

vto] Fubpd§HA= 500 | - [EC 61097-14

4.2.1.2 Parameter settings

Table-4 Minimum required transmitter
characteristics
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ah sFeols WAle S Xt the
ZAE usg A
(1) 9z ©]17 16k o]stell A Hd=Ee | - ITU-R M.1371-4
-36dBm ©]3td A ANNEX 2
TABLE 5 Minimum required TDMA
transmitter characteristics
Spurious emissions - 36 dBm 9 kHz ...
1 GHz
(2) 16 ©]7 46k o)stell A Hd=Ee | - ITU-R M.1371-4

-30dBm ©°]3td A

ANNEX 2
TABLE 5 Minimum required TDMA
transmitter characteristics

Spurious emissions -30 dBm 1 GHz ...
4 GHz

- IEC 61097-14

4.3.3.1 Synchronisation method
Synchronisation is used to determine
the TDMA (Time Division Multiple
Access) frames and individual slots so
that the transmission of the AIS
Message is performed within the
desired slot. The synchronisation for
the AIS-SART shall be UTC
(Universal Time Coordinated) direct.

o}, = dlolH &= W 2 7 o)
NRZI(Non-Return to Zero Inverted)®
¥ 55 3

- IEC 61097-14

4.2.1.2 Parameter settings

Table 2 - Required settings of physical
layer constants

2, Wz e GMSK/FMola, ¥x
A¢E 059 A

- IEC 61097-14

4.2.1.2 Parameter settings

Table 2 - Required settings of physical
layer constants

Table 3 - Modulation parameters of
the physical layer of the AIS-SART

A ABEEE

9,600bpse] ™, &8 2k
= 50x10-6 oY A

- IEC 61097-14
4.2.1.2 Parameter settings
Table 1 - Required parameter settings
for an AIS-SART

- ITU-R M.1371-4

- 124 -




RN

= A 778

ANNEX 2
2.4 Data transmission bit rate

The transmission bit rate should be 9
600 bit/s £ 50 ppm.

- ITU-R M.1371-1

ANNEX 2

2.12.1 Transmitter RF attack time

The transmitter RF attack time should
not exceed 1 ms after the Tx-ON
signal according to the following
definition: the RF attack time is the
time from Tx-ON signal until the RF
power has reached 80% of the nominal
(steady state) level (see Fig. 3).
(ITU-R M.1371-49 A= 4 <)

B, $aldge] gAaAzte £ F | - ITU-R M.1371-1
53 & FAldEo] 0o] & wi7bA 9] Al | ANNEX 2
ZFo]l 1ms oY A 2.12.3 Transmitter RF release time
The transmitter RF power must be
switched off within 1 ms from the
termination of transmission.
(ITU-R M.1371-494 = 174 <)
g FA A2 Ims A & Fupebd | - IEC 61097-14
E= 1Kz olWd A 4.2.1.2 Parameter settings

Table 1 -Required parameter settings
for an AIS-SART

- ITU-R M.1371-1

ANNEX 2

2.12.2 Transmitter frequency stabilization
time

The transmitter frequency should be #1
kHz of its final value within 1 ms after
start of transmission.

(ITU-R M.1371-4°1 4= #+4 ¢l<)

3. 44

o

R

y
oA 9647k o] 8T 5 glofok st

Al el 7]

R

o

—20°Coll A +55°C7H#] ¢ = €]

AGOlE Aol 7Hsd A

- IEC 61097-14

3.3.1 General

(246/A2.2) The AIS-SART shall have
sufficient battery capacity to operate for
96 h within a temperature range of —20

- 125 -




SRS = A 74

°C to +55 °C, and to provide for testing
of the functions on the equipment.

4. -20°Coll A +55°C7FA o] %3740 | - IEC 61097-14

A ekAAHow  ZAsa,  -30°Col A | 3.5 Environment
+70°C7HA1 9] WA E HFEo] 75T | (246/A2.3) The AIS-SART shall be so
A designed as to be able to operate under

ambient temperatures of —20 °C to +55
°C. It shall not be damaged in stowage
throughout the temperature range of —
30 °C to +70 °C.

SART @3 SOLAS g oFe] GMDSS Al Aol upa} Aulol] o] F-2 07
gAste o FAH et SARTE @A Aere A AlA
FolA R IAFAEY 7ES wbEsoF gk 1y Sy
AAn A FAFAS vl - FAS A3 gA7 Y] A 53t
A e 20H A esA gol ¢

A 2ok FEetA] e Ao=EeE A
AAZHAZYZE A1 A% whE), T35
5 (2) 2 Aukals Ay
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<3 2-18> SART SHHAI 7R 2] A A A7 A (o)

3 3 NA (%) = A4
A39x O (FAT=gd | A9z O (F4728d
SJHEMXAEL]) FAFZ | o|HENLEY) FHFX
S olHEMNLZEH] 7] | SHOHEMNLEEY 7]
Ve e 4 59 2| Ve Os 4 59 2
ot .
2. FAFAY =4 2. FAFAY =2
vh goloidate] 4 & | vk ol Age] £4 % | - IEC 61097-1
SHMNAIZEA ] AAAZE | SFEANAZAAY] AAAIZE | 513 Delay  between
S 055us oY A L 05us oY A receipt of radar signal

and start of transmission
0.5 ps or less

- ITU-R M.628-3

ANNEX 1

13. Delay between
receipt of radar signal
and start of transmission:

0.5 us or less

oH

4 549

_04

7w v

2ol A Hole} Hrt.

<3} 2-19> SART &4 =24 QA (eh
¥ 3 N7 (3h) = A T3
A39x O (FAHTEEH | A9 O (FA7=8d
SJIHEM2EL) FAFTZE | o|HEMNAEY) FAFZ
S oHEANRZHY 7] | SEoHERAZH 7]
sVFe g2 4 39 2| EVES U 4 29 2
}. t}.
4. FFde =3 4. FFde =3
U AEFEASe e 2| U AFEALS g3 2
S A S A
(2) 3= FAHL 25| (2) FFAH] FAWEL | IEC 61097-1
= olAdd A HolgEUNAZEFHS 43 |514 Antenna  vertical
W OiH] + 125% olA4Y | beamwidth
A At least +12,5° relative to

the horizontal plane of
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the radar transponder.
ITU-R M.628-3

ANNEX 1

14. Antenna  vertical
beamwidth: at least =+
12.5° relative to the radar
transponders”  horizontal
plan

AIS-SART®] T3 Ad= 9 s&HA= 53 2ol 7= ofoF 3
ot

<3 2-20> AIS-SART &Fdd4

¥
K
o
)

b 778 (<h)

d 3 A () = A 778

A39x @ (AHAEAE [ A39x @ (AuAEAE
7es ol&dte FATE | VIS ol&dte FHTE

& FA17)) ArtAsAdr] | & $A7)) ek 2E )

g ol&dhe FATRE | T ol&dte FATRE

718 VeI s | FA79 VerIES s

7t 59 2t Zt 59 2ot

2. FAFAY =4 2. FAFA S =4

o FEAAE L oWE 3§} | o S/ HHEARYE(EIRP) | IEC 61097-14

H, J8HAE 1.5dB oW | & IW=E 38}H, 3-8 A= | 3.6 Range performance
d

3|

A -3dB o] A The nominal radiated
power (EIRP?) of the
AIS-SART shall be 1 W.
7.4.3 Required results

NOTE - This equates to
a nominal radiated
output power of 1 W
with a -3 dB tolerance to
allow for antenna gain
characteristics and
temperature variations.

- 129 -



SART®| T&x12 thadt #Zol 7 s oo gt

<3 2-21> SART &gz 7HA4(<h)

O

d 3y

MA (S

A7

A9x O (FHF=EH
OJHEN2EL) FATE
S HERLEH 7]
E7Fe Oy 4 59 2

o,

Az D (FHT 28
OJHEMAEL)) FAT2
L ofEANAZHS 7]

s

O -

7b 23 7 g AL

od A =

IMO A809(12)

2.1 The SART should be
capable of being easily
activated by  unskilled

ersonnel

2= A

10mol| Al 53 °]

ot o 4 IMO A809(12)

T 715 %2 HSEFAY | A UeEHE AeZA 3 | 217 be waterticht at a
DS 7hed A ofy | F -7 H wlYdde] | depth of 10 m for at
3 A, FFS 753 w2 ofy | least 5 min;

s A 2111 not be unduly
affected by seawater or
oil;

2112 be resistant to
deterioration in
prolonged exposure to
sunlight;

nh ZA 9] RolE o] | wh EAC] Helw 3ol | IMO A809(12)

71719] A&y 92 AS | 71719 2, AW | 4 LABELLING

W Se] el A9AA
U= WA &
RECIES

W2 MEe farikk T
o] Eo YA A o}k
= st A EAH

In addition to the items

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

1 brief operating
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instructions;
2 expiry date for the
primary battery used.

IMO A809(12)

4 be capable of manual
activation and
deactivation; provision
for automatic activation
may be included;

Ap7E A o

ZAE 7%l

S o 2L
32 30,
tlo dlo

A, RSt dabd En g

o2 delddstl g
St 9ee BASHE ]
S0l 92 A

IMO A809(12)

.5 be provided with an
indication of the
stand-by condition;

.3 be equipped with a
which is either
visual or audible, or
both visual and audible,
to indicate correct
operation and to alert
survivors to the fact that
a radar has triggered the
SART;

means

AlS 5448

<E 2-22> AIS ¥5AdY

EEE)

o] 7hA w o of

3,

R (]h)

a3

NA(Sh)

A 74

A58z @ (et
) 161.975M29} 162.025
We 2o AobE ARS
she AdpARE AR A
Z1E71Ee ve 7 59

A58z @ (dubAtE A
AA]) 161.975M29}F 162.025
We F=2hao] AobE ARS
she AN A A <
ZIE71Ee te A 59

s page

2. SR =4 2. SR =1

o FsAdge 1W E | g FeAdEgeS W 9| - ITU-R M.1371-4

= 125W=E 3sle, 389 | 1256WE 3y, 383 x}+= | 2.12.2 The nominal levels
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b= #1.5dB oyl o A, | £15dB oWl 4 A. trk | for the two power
gt $RHB duabsAd | FEB AdbalE A d A | settings should be 1 W
FAo] FTFAAELE 2W | o FFAHAHLE 2W=R 3} | and 125 W. Tolerance
2 8, s&HA= , 3 8AAE + 15dB | should be within +15
1.5dB ol o A ojf o A dB.

H+
Qb
et OE:O

4. 7494 XA A |-F 4 F A A H]|
7F A

AR A A A A F A EA A8 (YA EPIRB, Emergency Position

A 3]
Indication Radio Beacon)&= AuFZWA] 914 Ful4-E5 o] &3] &=}
]_L‘

o AE FAFEA AEZ FAsE Aol EPIRB:= Adwhe] &3
A AEEs B9 AfRe] Fdstd Agor AeHAY FEoR
= A ¢ Axs A 3

ek 9149 EPIRBE= Fol7F tbdstar, 914S o] §doen =i
oA e "HelA el A SIS A4 s ¢ dvke A

AT},
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<29 2-14> 914 EPRIB

/

o 3£ =
T At olE A AEA R ole W FAste HAuE
Abehes AAZA, SA=o A= EPIRBEZ HH ¥Ald 23 4R e F
4 406.025MEz2] A= ﬁﬂ; IS AFrste] FAlstESs Hof
on, FAE Aol 9Ao] =43 DOPPLER SHIFT 59 AHEZ

%= 3to] EPIRBO| A& *&%(%—ZW‘:“ Tkm)3k= ot}
ek 406Mz 914 EPIRBE GMDSSe]  3dhube]  AlxEel
COSPAS-SARSATe 23] AlE=&= Bo =z vdidert dAste] 34
HAS W FEE AASIY] AsAH o R ole - RAFEte] FAIS fAIE
= As5-438 2] BEACONo|t},
406ME2] SN EAE AHE S 2da st £3E 9o
ol 48AIZE oA A Eojef & th EPIRBOlA  FAl

¢l 94 EPIRB Al2~¥l o2 COSPAS-SARSATS) A2l

0 &z

~,

6) COSPAS-SARSAT AJ&®l2 4+ 2@ 914 472A 2519 COSPASSt vl=), v}, L3
,] A FAF A 28l SARSATZE 5845 Al~dlog GAlxpzhe] sjzbA A4d= 19809 8
139 AR
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7h AAZEE HJA BEE"E 5 gloJok| - IEC 61097-2

shar, o Abgo]l &4 & dE FAY A | 3.2 General
a) The satellite EPIRB shall be
(IV/716.3) ready to be manually

released and capable to be carried by
one person into a survival craft.

Helg S 9= I oguo A AF&E7] )
A &3 A

- IEC 61097-2

3.2 General

c) The satellite EPIRB shall be designed
to operate according to this standard
when floating in the sea and shall also
be capable of operating on board a ship
and on a survival craft.

d) (A.810(19)/A.2.2) The satellite EPIRB
shall be of an automatic float—free type.
The equipment, mounting and releasing
arrangements shall be reliable and
operate satisfactorily under the most
extreme conditions likely to be met with
at sea.

3.3.2 Immersion, buoyancy and drop into
water

b) (A.810(19)/A.2.3.6) be capable of
floating upright in calm water and have

- 135 -



R =474

positive stability and sufficient
buoyancy in all sea conditions;

o EAE 4 e 784 AFe A | - IEC 61097-2

Aolofof sk, WkALA 7} ZE3o]xA] 91S | 3.35 Colour and retro-reflecting material
A The satellite EPIRB shall
(A.810(19)/A.2.3.9) be of highly visible
yellow/orange colour and befitted with
retro-reflecting material.

gt g - 7l 2 YR 93-S 7| - IEC 61097-2
Sk gk W] ooy & A 3.3.7  Exposure to the marine
environment

The  satellite EPIRB  shall not
(A.810(19)/A.2.3.12), including  the
labelling, be unduly affected by sea
water or oil or both; and
(A.810(19)/A.2.3.13) be resistant to
deterioration in prolonged exposure to
sunlight.

vho A o] Hol= 3o 771 AEww | - IEC 61097-2

2 HEHH ol = AYAA oty | 3.12 Labelling

ZZ gulsls EAH s A 3.12.1 Equipment labelling

The label or labels shall be placed on
the satellite EPIRB itself and on its
container, if any, as needed.
(A.810(19)/A.4) In addition to the items
specified in IMO Resolution A.694(17)
6.3 and 9(see appropriate clauses of IEC
60945) on general requirements, the
following shall be clearly indicated on
the exterior of the equipment:

=
&
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32,
o
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- IEC 61097-2

3.3.3 Activation

The following describes the activation
of the satellite EPIRB.

b)  The  satellite EPIRB  shall
(A810(19)/A.234) be capable of
repetitive manual activation and manual
deactivation.

of | - IEC 61097-2

Ab Absolg g7t e 71719 B
3 | 353 Ability to check the automatic

= AACdA olgE F AFom A

!
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release

(A.662(16)/4) With the exception of
disposable hydrostatic release units, it
shall be possible to assess the proper
functioning of the automatic release
mechanism by a simple method without
activation of the satellite EPIRB.

bos
o
Py

Aol ot S WA= FA | - IEC 61097-2

As A 3.3.1 Prevention of inadvertent activation
The satellite EPIRB shall:

a) (A.810(19)/A.2.3.1) be fitted with
adequate means to prevent inadvertent
activation and deactivation;

b) not automatically activate when
water washes over it while in its release
mechanism. See Table 1;

c) be designed to limit any inadvertent
continuous 406 MHz transmission to a
maximum of 45 s.

tlo 2%

TALE 3L Q)= A ake] EA7]So] 9| - [EC 61097-2

A 3.3.4 Self-test

For location protocol beacons, the
content of the encoded position data
field of the self-test message should be
the default values specified in C/S
T.001. Successful completion of the test
shall be indicated. Activation of the test
facility shall reset automatically.

Aoz HAFsal dE FA & | - IEC 61097-2
AE 71Eol AS A 3.9 Maintenance

(A.702(17)/3.2) It should be recognized
that, despite the use of other methods,
some reliance on shore—based
maintenance to ensure the availability of
the functional requirements of the
GMDSS will always be necessary.

As defined in 3.2 g), the satellite EPIRB
is a single integral unit, which is not
suited for onboard repairs.

As a consequence, the equipment shall
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be so constructed that it is readily
accessible for inspection and testing
purposes only, access to the interior of
the satellite EPIRB shall only be
possible with the use of tools.

- IEC 61097-2

3.3.2 Immersion, buoyancy and drop into
water

The satellite EPIRB shall:

a) (A.810(19)/A.2.3.2) be so designed
that the electrical portions are
watertight at a depth of 10 m for at
least 5 min. Consideration shall be given
to a temperature variation of 45 °C
during transitions from the mounted
position to immersion. The harmful
effects of a marine environment,
condensation and water leakage shall
not affect the performance of the
beacon,

- [EC 61097-2

3.2 General

e) (A.662(16)/1) Float—free release and
activation arrangements shall enable the
automatic release of the satellite EPIRB
from a sinking ship and its automatic
activation. Table 1 shows the correct
combination of control functions to
prevent or enable activation.

- [EC 61097-2

3.3.2 Immersion, buoyancy and drop into
water

The satellite EPIRB shall:

c) (A.810(19)/A.2.3.7) be capable of
being dropped into the water without
damage from a height of 20 m.

b A7 FEol £ 10mel A A of
T 5w ol HgE A

B}, A7} g3 & Asow 2Edd 4
AS A

9}, 20me] EoldA EE "ojxEy S
Fol= =4 glo] AT = ASs A

sl B AL HkEol AFE A
ok o] HkE& 27t FoFA] Auke] &
of Wraj = wkx] ¢rolof 3t}

- [EC 61097-2
3.3.6 Lanyard
The satellite EPIRB shall
(A.810(19)/A.2.3.10) be equipped with a
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buoyant lanyard, firmly attached to it,
suitable for use as a tether for survivors
or from a survival craft in the water. It
shall be so arranged as to prevent its
being trapped in the ship’s structure
when floating free.

7. 0.757+ D 2} (candela) @] A F5o0] 3
Heo] s A

- IEC 61097-2

3.3.3 Activation

The following describes the activation
of the satellite EPIRB.

The light shall be mounted so that it
produces effective 0,75 cd or greater
over as great a portion of the upper
hemisphere as 1s practical. The
arithmetic mean of the light output over
the entire upper hemisphere shall not be
less than effective 0,50 cd.

Y. 406.025M, 406.028M, 406.037M 2
406.040Mz 5 shube] HAutE AREShar,
12150k &% 7] % (homing)& %A
750l AFE A, ) 12150 YA

FE=A Y 2%719 29 A
FEHojoF sk,

LIRS
29 ES A9stas At e
S

- IEC 61097-2

3.3.3 Activation

The following describes the activation
of the satellite EPIRB.

g) The  satellite EPIRB  shall
(A.810(19)/A.2.3.14) be provided with a
121,5 MHz beacon primarily for homing
by aircraft.

4.5 121,5 MHz homing signal
(A.810(19)/B.4) The 121,5 MHz homing
signal shall:

a) have a continuous duty cycle except
that it may be interrupted for up to a
maximum of 2 s during the transmission
of the 406 MHz signal,

b) with the exception of the sweep
direction, meet the technical
characteristics from ITU-R
Recommendation M.690-1. The sweep
may either be upward or downward.

H. -20CH-E +50TC 7}A] ¢
AUlF<4 100knot 2 -30CHE +70C 7
Ao Lo By Folm

oft
%

PN
= T

- IEC 61097-2
3.6.1 Temperature and icing
a) Ambient temperatures of -0 °C to

- 139 -




T340 73 = A 74

¥o,
tlo
posy

+55 °C for class 1.

b) Ambient temperatures of -0 °C to
+55 °C for class 2.

c) Icing.

3.6.2 Wind speed

(A.810(19)/A.2.5.3) Relative wind speeds
up to 100 knots (52 m/s).

3.6.3 Stowage

After stowage at temperatures between
-0 °C and +70 °C for class 1 and
between -0 °C and +70 °C for class 2.
- IMO A.810(19)

2.5 The satellite EPIRB should be so
designed as to operate under any of the
following environmental conditions:

.1 ambient temperatures of 20C to +5
5T

.2 icing;

.3 relative wind speeds up to 100 knots;
and

4 after stowage, at temperatures
between 30C and +70C.

25 A 2dHAERE A | - IEC 61097-2
BAE 7] o Rt 2HE o] | 3.4 Distress function

(A.810(19)/A.3.1) When the satellite
EPIRB is manually operated a distress
alert shall be initiated only by means of

a dedicated distress alert activator (see
Table 1).

257 WEs] mAlE ook | - IEC 61097-2

3 Ao RHEE BRTE A 3.4 Distress function

The dedicated activator shall:

a) (A.810(19)/A.3.21) be clearly
identified; and

b)  (A.810(19)/A.3.2.2) be protected
against inadvertent operation.

o] &2 Holx F 7kA ¢ | - IEC 61097-2
Ao s 2oz Aztxojof & | 34 Distress function

The following actions shall not be
counted as one of the two independent
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actions required to activate the satellite
EPIRB

- IEC 61097-2

3.4 Distress function

(A.810(19)/A.3.4) The satellite EPIRB
shall not be automatically activated after
being manually removed from the
release mechanism (dry EPIRB
condition).

CREE EREEE BRI

7 EAH 9E A

- IEC 61097-2

3.12.1 Equipment labelling

d) the name of the ship and beacon
identification data:

1) (A.810(19)/A.4.3) the identity code
programmed into the transmitter of the
satellite EPIRB  (i.e. hexadecimal
representation of bits 26 to 85 of the
digital message, as described in C/S
T.001), together with the call sign or
MMSI of the ship as required by the
Administration and the MID;

2) country (i.e. name of country as
programmed in the MID);

3) a space for registration information
(for instance Decals) as required by
administrations;

bl

- IEC 61097-2

1 Scope

This standard incorporates the
performance standards of IMO
Resolution A.810(19), the International
Telecommunication Union (ITU) Radio
Regulations as well as the technical
characteristics for such transmitters
contained in Recommendation ITU-R
M.633, and takes account of the general
requirements contained in IMO
Resolution A.694(17). This standard
further takes account of IMO Resolution
A.696(17) concerning the type approval
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of satellite EPIRBs.

- IEC 61097-2
4.3 Distress message memory

A (A.810(19)/B.2) Provisions shall be
included for storing the fixed portion of
the distress message in the satellite
EPIRB using non-volatile memory.

A, 7I71AHE S 2E ZUW AR 9] | - IEC 61097-2

xgdE # As A 4.2 Signal and message format

(A.810(19)/B.1) The technical
characteristics of the transmitted signal
and the message format shall be in
accordance with the requirements of the
COSPAS-SARSAT System document
C/S T.001.

- C/S T.001

A1.3 Protocol Codes

Figure Al: Data Fields of the Short
Message Format

B, AAZEEH Aoz oleEA7]7] ¢

@ A& 4me) FAel =@as] Ao
Fsojo} s, =& SYAA 7154
g2 @ 5 92 2

- [EC 61097-2

3.5 Float-free arrangements

3.5.1 General

The float—free arrangement shall:

a) (A.662(16)/2.1) be designed so that
the release mechanism shall operate
before reaching a water depth of 4 m in
any orientation. Any hydrostatic release

unit used in the float-free release
mechanism shall comply with IMO
Lifesaving  Appliance Code (IMO
Resolution =~ MSC.48(66))  paragraph

4.1.6.3 and ISO 15734.

3.13 Installation

The equipment manual shall contain
instructions to ensure that the installed
satellite EPIRB shall:

d) (A.810(19)/A.2.6.3) release itself and
float—free before reaching a water depth
of 4 m at a list or trim of any angle;

5.2.1 Tests for float—free arrangements
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The satellite EPIRB shall be
automatically released and float-free of
the mounting before reaching, at any
orientation, a depth of 4 m or, at a water
pressure equivalent to that depth,
namely 40 kPa.

An inspection test for mechanical
deterioration and/or water penetration
shall be carried out after each release of
the satellite EPIRB from its float—free
mechanism. Subject to satisfactory
performance checks, as defined below,
opening of the satellite EPIRB to check
for water ingress may be delayed until
the completion of all tests.

&, el A A Z=AY, 3 | - IEC 61097-2

2] A9 #&7]7ke] W | 3.12.1 Equipment labelling

st B2 oY EAEOY | c) type designation and class (see

3 Clause 1, note) as specified by the
manufacturer, type of battery and
(A.810(19)/A.4.2) expiry date for the
primary battery used (see 4.6). Means
shall be provided to change this date
when the battery is replaced;
4.6.2 Battery life and expiry date
The life of the battery as defined by its
expiry date shall be at least three years.
46.3 Expiry date indication
The satellite EPIRB shall be clearly and
durably marked with the battery expiry
date (see 3.12.1 ¢)).

S G el =1 IEC 61097-2% Cospas—Sarsat T.001&

=&

3 Performance requirements

3.1 Compliance

In addition to this performance
Standard, the satellite EPIRB shall
comply with the requirements of
COSPAS-SARSAT  documents C/S
T.001, C/S T.007 and C/S T.012.

- 143 -




=4 ) 773 =ATA
ITU-R M.633-2+ Cospas—Sarsat
Document C/S T.001& <-&3t
that the transmission characteristics and
data formats for a satellite EPIRB
operating through a low polarorbiting
satellite system in the 406 MHz band
should be in  accordance  with
Cospas-Sarsat Document C/S T.001
(Issue 3, Revision 2 October 1998 titled
Specification for Cospas—-Sarsat Distress
Beacons).
7h FoFEAdAE S - C/S T.001
S = 2 2.3 Modulator and 406 MHz Transmitter
ENZ=9k=1100ms Alolo] 109]%e] 2=| | 2.3.1 Transmitted Frequency
AT |ZH}Ee WEstx] ofyg A| | The transmitted frequency short-term
EAIMA|Z A Z=Ho] x| | variations shall not exceed 2 parts in
SAEFAALY 90%7HA F5ate| | 109 in 100 ms.
A7V |8 238= A]7ro] 5ms o]} | 2.3.2 Transmitter Power Output
QA Power output rise time shall be less
W Z v} 3 o] than 5 ms measured between the 10%
Ay . and 90% power points.
w gy 20 OV 250ms eIekd BT 956 Modulation
A 7F The rise (tR) and fall (tF) times of the
Hgaa Hlo] # o] % (biphase) LY¥ 3% modulated waveform, as shown in
o A Figure 2.5, shall be 150 £ 100 gs.
4 [50% (&A= 5% = 3| | 2.3.5 Data Encoding
HFE =) (o0]3Y A The data shall be encoded biphase L, as

shown in Figure 2.4.

2.2 Digital Message Generator

2.2.1 Repetition Period

The repetition period shall not be so
stable that any two transmitters appear
to be synchronized closer than a few
seconds over a bS5-minute period. The
intent is that no two beacons will have
all of their bursts coincident. The period
shall be randomised around a mean
value of B0 seconds, so that time
intervals between transmission are
randomly distributed on the interval 47.5
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to 52.5 seconds.

2.3 Modulator and 406 MHz Transmitter
2.3.1 Transmitted Frequency

The mean slope and the residual
frequency wvariation shall be measured
as follows: Data hall be obtained by
making 18 sequential frequency
measurements, one every repetition
period (50 sec +5 percent, see section
2.2.1) over an approximate 15 minute
interval, each measurement shall be a
100-ms frequency average performed

during the modulated part of he
message.
TeAdaE g T JWsied= | - C/S T.001

2.3.7 Voltage Standing—Wave Ratio
The modulator and 406 MHz transmitter
shall be able to meet all requirements,
except for those in paragraph 2.3.2
(transmitter power output), at any
VSWR between 1:1 and 3:1, and shall
not be damaged by any load from open
circuit to short circuit.

ot

o agel] ejel] duhe] WA AlE @
st A= w1 ARke] 45% 7] A
of 2 dARe] HATE THe R A

- C/S T.001
2.3.8 Maximum Continuous Transmission
The distress beacon shall be designed to

limit any inadvertent continuous
406MHz transmission to a maximum of
45 seconds.

2. Fa HEA5EIEY WEAAe | - C/S T.001

Q89 129 A e BRrhe
10932 1 o5t 4

4.2.3 Thermal Shock

All system requirements of section 2
shall be met, including the mean slope of
the medium-term frequency stability
measurements which shall not exceed

2.0 parts in 109 per minute, for
measurements beginning 15 minutes
after simultaneously activating the

beacon and applying a thermal shock of
30°C within the specified operating
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temperature range of the beacon.
Subsequently, system  requirements
shall continue to be met for a minimum
period of two (2) hours.

- C/S T.001

2.3.2 Transmitter Power Output

The transmitter power output shall be
within the limits of 5 W + 2 dB (35 to
39 dBm) measured into a 50-Ohm load.

vl 406ME A 406 1ME7F <] 9] =3t o)
o)A Fupvirte] B ubabo] & 4%
= ¥ 630 HAsHE FA9] gto= o)
5 Q WAL o] 3] & ] (A 422 A 18 A 25 v} 5

- C/S T.001

2.3.4 Spurious Emissions

The in-band spurious emissions shall
not exceed the levels specified by the

#4) signal mask in Figure 2.3, when
measured in a 100 Hz resolution
0dB bandwidth.
-20 -20 e A,
o o Y
2= 1 | L UNMODULATE] ER) !
NEE ot -30 -30 !
KL dB dB g :
o] g -3 ] 1 o | v
3 dB ﬂ %/ 77
o] ~ g %/A{%A/ A O X777/ /1 /1
-3 dBe | -3 dBe
2ALe] 40 -d{I:I- | -
H B y ' y
1(dB) dB 7/ T 7/
| HhkHz -2 -7 -3k 3 7 1; MkHz
3 F iz kHz Kz  kHz kHz KMz 4091 e
. - FREQUENCY {fc = BEACON CARRIER FREGUENCY)
2471277 3 fe +3 47412 24 Figure 2.3: Spurious Enmission Mask for 406.0 to 406.1 MHz Band
406.0Mz o] 4 F 3} &
(k) 406.1Mtz
fc @ W& 3
Al FAA S E 5 ol AR A
(1) 7AL2 ¥xE 640 YehE AL A - C/S T.001
2.2.4.4 Message Content
ANNEX A
(2) SFAAFSTE BCHY 324 =2 t}| - C/S T.001
PgA S ohg 2o ANNEX B
For the (82,61) BCH code, a generator
polynomial g(X) (the same as for
(127,106) BCH code) is defined as
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G1(X)=1+X3+X7
G3(X)=G1(X)(1+X +X 2+ X3+X7)

G5(X)=G3(X ) +X2+X3+X*+X)

follows:

g(X) = LCM (ml (X) , m3 (X) , mb (X))
where LCM = Least Common Multiple.
In the above case:

(3) AFEHEE 400bps(3] & AAE= 1% =
7

ml (X) = X7 + X3 + 1

m3 (X) = X7+ X3+X2+X+1
mb (X) = X7+ X4 +X3+X2+1
- C/S T.001

2.2.4 Digital Message

a. Short Message

The final 280 ms %1 percent of the
transmitted signal shall contain a
112-bit message at a bit rate of 400 bps
+1 percent;

b. Long Message

The final 360 ms *1 percent of the

transmitted signal shall contain a
144-bit message at a bit rate of 400 bps
+]1 percent.

o}. 1215ME &37] " (homing)& FA | - IEC 61097-2

BTAFAE 2] =1 43T A Annex D (normative)  Technical

standard for 121,5 MHz homing device

1) AH&3k= A9
A3XY A

- IEC 61097-2

D.3 Technical characteristics

1) The A3X emission shall include a
clearly defined carrier frequency distinct
from the modulation sideband components;

@ AFAERAAE AT F44
Adste] 4847 ol BN F
50mW+3dB o A

- IEC 61097-2
b) Peak effective radiated power (PERP)
+17 dBm (50 mW) = 3 dB

(3) MxE= 859% olAtd A

- IEC 61097-2
4) Modulation factor Between 0,85 and 1,0

(4) F353 WA= 0.005% ol 2

- IEC 61097-2

D.3 Technical characteristics
d) Modulation

modulated (3K20A3X)

1) The A3X emission shall include a
clearly defined carrier frequency distinct
from the modulation sideband components;
in particular, at least 30 % of the total

Amplitude
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power emitted during any transmission
cycle with or without modulation shall
be contained within +30 Hz of the carrier
frequency. Additionally, if the type of
emission is changed during transmission,
the carrier frequency shall not shift more
than +30 Hz from the carrier frequency.
- ITU-R M.690-1

ANNEX 1

d) the emission should include a clearly
defined carrier frequency distinct from
the modulation sideband components; in
particular, at least 30% of the power
should be contained at all times within:
+ 30 Hz of the carrier frequency on
121.5 MHz;

% gal

FZ5Eo A 60=7HA] 2
90% o] Ake] Zhw W 9ol A
-3dB ©]4F 4dB o]std A

I3 = >r=
o5y |4 BT el 3
o] & 3] 7
X]{%]:E/g' d ]O]";I TX] OO0 2 AN
O oyl = R A o
o] A

- C/S T.001
2.3.3 Antenna Characteristics
The following antenna characteristics
are defined for all azimuth angles and
for elevation angles greater than 5° and
less than 60°:

- Pattern : hemispherical

— Polarization : circular (RHCP) or linear
- Gain : between -3 dBi and 4 dBi over

90% of the above region
- Antenna VSWR : not greater than 1.5:1

- [EC 61097-2

4.6.2 Battery life and expiry date

The life of the battery as defined by its
expiry date shall be at least three years.
The expiry date of the battery shall be
the battery manufacturing date plus no
more than half the useful life of the
battery.

4.6.3 Expiry date indication

The satellite EPIRB shall be clearly and
durably marked with the battery expiry
date (see 3.12.1 ¢)).

- 148 -




A H 73 A 74

2 3 FAAHAHE AFE | - IEC 61097-2

NS A 4.6.1 General

(A.810(19)/A.2.4) The battery shall have
sufficient capacity to operate the satellite
EPIRB for an uninterrupted period of at
least 48 h, under the extreme operating
temperature conditions corresponding to
the class of the satellite EPIRB.
4.6.2 Battery life and expiry date
The useful life of the battery is defined as
the period of time after the date of battery
manufacture that the Dbattery will
continue to meet the input power
requirements of the satellite EPIRB for at
least 48 hours under worst case
conditions, after allowing for all losses
over the useful life of the battery.

AAE FA diAstz FHEE 4 A | - IEC 61097-2

A 3.10 Safety precautions

The satellite EPIRB shall include measures
to protect the batteries from reversal of
polarity, shorting, and the effects of
self-heating, cell-to—cell charging, and
forced discharging.

Moreover, care shall be taken that the
satellite EPIRB and specially the battery
shall not be hazardous to any person
handling, using or performing manufacturer
approved servicing of the device or to any
vehicle or equipment in which it is
transported, housed or installed under

any of the conditions specified in this
standard.

o _\1

AFA e $ubxe wbdozRE | - [EC 61097-2

= % 4.6.4 Reverse polarity protection
It shall not be possible to connect the
battery with the polarity reversed.

N o
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5.1.3.3 The floatfree type protective
capsule should:

.1 be fitted with means to facilitate
grappling and recovery;.

2. 3l A Tl &4 d& 7FsAel H | - IMO MSC.163

271 HEE 243 A 5.1.3.3 The floatfree type protective
capsule should:
.2 be so constructed as to comply with
the requirements specified in resolutions
A810(19) or A.812(19) and to minimize
risk of damage during recovery
operations;.

3. TLA68ATh) o] 2] 717kl tiste] % | - IMO MSC.163

O] &= 48A17F o] 7| A T e d-F | 51.3.3 The floatfree type protective

£ IHANSE F$A2E s A capsule should:

.3 the device should be capable of
transmitting an initial locating signal
and further locating homing signal for at
least 48 hours over a period of not less
than 7 days/168 hours.

4. 50%9] WEF7] Foto] 115ms+5% 2]
REaABs V7 AddE 12152 53
e 2 FAVE HE A

- [EC 61992-2

5.3.2.1 Homing transmitter

The float-free capsule shall include a
homing transmitter operating on 1215
MHz, complying with Annex D of IEC
61097-2, except that a Morse letter "V~
o) shall be inserted with a
repetition period varying between 47,5 s
and 52,5 s, with a dot length (one unit)
equal to 115 ms £ 5 %.

- C/S T.001

2.2.1 Repetition period

The period shall be randomised around a
mean value of 50 seconds, so that time
intervals between transmission are
randomly distributed on the interval 47.5
to 52.5 seconds.

(o o

5. A AAMAE FANATFAA A

- IMO MSC.163
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3 717 B¢k AFE dolHE A3k, | 5.4 Data items to be recorded Date and
Azl P2 om dHolHE &9 4 9l | time

S A 5.4.1 Date and time, referenced to UTC,
should be obtained from a source
external to the ship or from an internal
clock. The recording should indicate
which source is in use. The recording
method should be such that the timing
of all other recorded data items can be
derived on playback with a resolution
sufficient to reconstruct the history of
the incident in detail.

2f, A A

9174 EPIRB= SOLAS # ko] GMDSS A Aol ufe} Aubef] o] F-2 o
2 gAst= £ Fadnd sjditt. EPIRBE ®A1g dure A
A el IR FAFE e 7SS TFeoF

%), 2ol A5 7] E5GA7F F-2HE 914 EPIRBY 3915 HHEF7]
(A42x A27 A45)7F Aok, AFsHA] F2 &0 H AL 5209
AF ZA(A39x A1 AE 7H, v, o, whs) AR 2R o]t}

2% 5 54 7l A9 A9 IECY 8718 EPIRBY classol] wE
o), AA §®A HARA G E IMO 8710 A4go2 EIPRB 2%
8718 IMO 4% 2o /AT Hart ot 54 FHEHA A9 o
5 2 AFEAY A5 FA7F FAZRGAA st d= AG b=
™, ‘all azimuth angles’= %o o] W 2 FHE 25 dH
t}. kA COSPAS-SARSAT T.00191A A StaL = vk o] &=
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EERER
50% =2 475% 0l A

et = Al A 2ol A

ol el A= 7] 574 7}

<HE 2-24> 994 EPIRB 2% 5 &2 7Fs =2 7/RA(ehH
d 3 N7 (2h) R RIRS:
A 422 (A8 F X A A | A 422 (A Bl 2] A A
SFAEAAN) O v | EFAEXAE) O B
A A A A& F A EA A | 9] XA A S F ] A A ]
= 406MEN A 406.1ME7A] | = 406MEo) A1 406.1ME71 A
o Fue GIBATE | o FIHFY GIBHIRE
ARk 1ANIERIAIA | AFSShe 1R AIA
AlE FAxEAALE S Ve | A1E FARAAHY T
e O 4 39 2| Ve Us 4 9
c}. t}.
1. F5x32 1. 35x2
. -20CH¥E +50C 7}A | . 20CH¥E +55C 7}A] | - IEC 61097-2
o &, AY, AusE | Y 2%, AW, HdFSE (361 Temperature and
100knot % -30CHE +7 | 100knot % -30CHE +7 icing

0C 7HA 9] &xoMe H
# Zox ZA5g 4

A

o] o
A=

0C 74A1e] 2xoll Aol B
O Fi= Asd F s
A

a) Ambient temperatures
of -0 °C to +55 °C for
class 1.

b) Ambient temperatures
of -0 °C to +55 °C for
class 2.

¢) Icing.

3.6.2 Wind speed
(A.810(19)/A.2.5.3)
Relative wind speeds up
to 100 knots (52 m/s).
3.6.3 Stowage
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AA (%)

= A 778

After stowage at
temperatures between -
0 °C and +70 °C for
class 1 and between -0
°C and +70 °C for class
2.

- IMO A.810(19)

25 The satellite EPIRB
should be so designed as
to operate under any of
the following
environmental conditions:
.1 ambient temperatures
of 20C to +55C

.2 icing;

3 relative wind speeds
up to 100 knots; and

4 after stowage, at
temperatures between 3

0C and +70TC.

f1e] IMO Aol

20C %

0CE oulgtt. A FH™AA 9 o5 H

Mg ol ok st

0C=E =Ho oy o= -20C % -3

AFEQE et 2ol

<3 2-25> $14 EIPRB &54 s3dolA ] o5 B A FEA 7§48 (<h

4 3

N3 (<)

= A 778

A 422 (9] /3 ¥ 2 9] %] A A]
SRAZAEH)) O HY
9 X] A Al 8521 32 A A B
= 406MEol A 406.1ME71A]
o] Fu49 GIBAIFAEZE
AR&Et = AR A A
Alg FAZAAAN 9] Vs
e e 4 59 2

A 422 (914 w179 %) 2] A
S AR A H] A
AA A A & FAEAADn
% 406MLEol A 406.1ME71A]
o] Fugo GBS
ARS8 A1 A
Al g FAxAEN Y 7&
ZIES Ue 4 59 #

ooy >
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d 3 A7 (%) A7

o o,
3. e =4 3. T =4 - C/S T.001
TR = A T B =z A 233 Antenna

5T 60% G715 oA 60% Characteristics
= A e 90% o4 = F ARl 90% oA The fol?oxtvmg ante'nna
ooy e wmo N H ooy e wmo R characteristics are defined
A9 o A& S el A A9 o A& WS elA for all azimuth angles
o]= |38 o] 4dB o]l | |s)= |-308 o]} 4dB ©]/| and for elevation angles

3 A Y A greater than 5° and less
& 9 R than 60°:
W o w9 - Pattern : hemispherical
A 9| M o5 | |4 o|H &AM °l5||- Polarization : circular
o] ElwWXEo] 3d8 o]d} | |[o] S|HZo] 3dB o)A (RHCP) or linear
‘%1 Alo] B8k A t?g A |4dB o]kl A - Gain : beftween -3 dBi
g E 3 E and 4 dBi over 90% of
A A the above region
ey mE| | [$A99s EE|| - Antenna VSWR : not
a7 R ter than 15:1

SRR PP Hyausty 5 || sreater than 15

ol a5 7] 5427k 38 914 EPIRBO 57845 WHEF7]=

<G 2-26> gloldeiAtR ]S4 914 EPIRB 9413 RERF7] 7R (%h)
d 3y A3 () = A 778

A2z @ ztolFajatz 7] | Ald2x @ Ftol &A= 7]

SR 7F F-2d 91498 | A7 2 AR

AAAA & FAAEA DR | A A A &5 A A A

o VlerlEe AN A4 | o TierlEe AlY &

3o 9% = 9o v | Tl 3 £ 9o H+&

7 59 2o 7t 5.9 2o

4. 50%9] WHEF7] ot | 4. 4753004 525% Aol | - IEC 61992-2

o 115ms+5% < E22H | o dojz WMEFsl= W& 5321 Homing

I V7E AYE 12150 | 71 skl 115ms+5% <] transmitter

2 F&ste &9 F27) | BR22FES V7L AYE | The floatfree  capsule

g 7H4 A 12152 F23t= &9 | shall include a homing
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= A 778

5478 74 A

transmitter operating on
121,5 MHz, complying
with Annex D of IEC
61097-2, except that a
Morse letter "V” (o o
¢ ) shall be inserted with
a repetition period
varying between 47,5 s
and 525 s, with a dot
length (one wunit) equal
to 115 ms + 5 %.

C/S T.001

2.2.1 Repetition period
The period shall be
randomised around a
mean value of 50
seconds, so that time
intervals between
transmission are
randomly distributed on
the interval 47.5 to 52.5
seconds.
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azof Al37Ee] wet 1871 F-HA(ANNEX)E AlElskal 9lo

e gen .

<% 3-2> ICAO A|7}arzxef F-E&A]e] -4

M

-+

W &

I

—_

-z

&-&FAAF 22 (Personnel Licensing)

-z
I

3} 71 (Rules of the Air)

-z
I

1
b

8}3 %] = (Aeronautical Charts)

1
Ip

339 (Units of Measurement to be Used in Air and Ground
Operations)

B2 8}3 7] 23 (Operation of Aircraft)

RS 37| 4 9 55 (Aircraft Nationality and Registration Marks)
2 3 7] 7+ 3k A (Airworthiness of Aircraft)

& A = = 7+ A 3H(Facilitation)

HE= A 3} 3% Al (Aeronautical Telecommunication)

2= g3 W E 5 (Aircraft Traffic Service)

B2 4] A 9 -3 (Search and Rescue)

B 4= 3 7] Ak a2 AH(Aireraft Accident Inquiry)

= x H] 8 2 (Aerodromes)

i 337 B 4 - (Aeronautical Information Services)

B2 5l 74 B & (Environmental Protection)

B 8F¥ K oF(Aviation Security)

F&A $] ¥ &4 (The Safe Transport of Dangerous Goods by Air)
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W &

Vol.l

A gk ey A A
(Radio Navigation
Aids)

Chap. 1. 49
Chap. 2. 78I A| A o] UnbALs)
21 A, o5 ¥ #5H(Aids to approach, landing and
departure)
2.2 @A YA A (Short-distance aids)
2.3 2tt] 28] 7 (Radio beacons)
2.4 14 FH A A (GNSS)
2.5 <jn
2.6 A&7 A4 (Distance measuring aids)
2.0 A3/ T AHA
2.8 Yot 84 HR
2.9 I3/ SAAA duAd
2.10 ¢18 2l
Chap. 3. F+4&dqES 9k A=
3.1 AZ1ZFAA(LS)
3.2 AR ol A4 (PAR)
3.3 AR A AL (VOR)
3.4 A&7 A A4 (NDB)
35 712] 578 A4 (DME)
3.6 VHF w}# 1] A (75Mk)
3.7 914 dH A (GNSS)
3.8 dH]
3.9 A5 7] (ADF)
3.10 o]
3.11 mfol a2 F&F A A (MLS)
APPENDIX A. MLS &4
APPENDIX B. GNSS A4l 71&7])+

Vol.2

A u| ~H2HPANS) &
T FaE%
(Communications

Procedures including
those with PANS

Chap. 1. F¢

Chap. 2. A&dFFAAqn] 2= Bt P14
Chap. 3. A &FFA 0|2~ drbd=;

Chap. 4. &3 145G F(AFS)

Chap. 5. &&F o] 5S4 AF(AMS)-&4

Chap. 6. &3 7334 F(ARNS)

Chap. 7. &&445(ABS)
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Chap. 1. &9
Chap. 2. dutArst
Chap. 3. &35 T A E(ATN)
Chap. 4. &0l TAAH(AMSR)S)
Chap. 5. 2x 7Aool BE S & ol EAAA
Vol. 3 Chap. 6. VHF t]x¥ d]o]E&FA A4 (VDL)
' Chap. 7. Subnetwork Interconnection (to be developed)
=20 A1 Chap. 8. %?1*;5” AT(AFTN)
(Communications Chap. . %#7] T A
System) Chap. 10. P-to-MP &4l
Chap. 11. D}J]'Eﬂ o] ¥ o] 554l A A (HFDL)
Chap. 12. HE& HS dolHEAAAL(UAT)
Part 2. &4 2A1A
Chap. 1. &9
Chap. 2. &FolsdF
Chap. 3. A8l 5 &% (SELCAL)
Chap. 4. 33 %3} 3] A (aeronautical speech circuit)
Chap. 5. &4 Fx& 8] x 54 71(ELT)
Vol. 4 Chap. 1. A 9]
Chap. 2. dwtA}sl
A Eely Chap. 3. #Aldlely AlA
FE3 A Chap. 4. 3% %57 314X (ACAS)
(Surveillance Radar | Chap. 5. == S 33 ~FH
and Collision Chap. 6. t}HZ=AH A A (MLAT System)
Avoidance System) | Chap. 7. 35 AAI &S X2 0H S fJ3 7|4 8
Vol. 5
Chap. 1. ¢
g T 8 Chap. 2. & F3}<
(Aeronautical Radio | Chap. 3. 30Mz ©]3&} =34 o] &
Frequency Spectrum | Chap. 4. 30M ©]A F3}<4 o] &

Utilization)
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A2E HeFo= FAAA

FediFg Fadv e AR VerEe ANt " (CFR) Title 47

Chapter I Subchapter D Part 87(Aviation service)ollA T4 3staL At}

<3t 3-5> 47 CFR Part 879 4

Part Subpart

Subpart A - €4 A ¥ (General Information)

Subpart B - 413 % W3] (Applications and Licenses)

Subpart C - 8 97 % HAX}(Operating Requirements and
Procedures)

Subpart D - 7] %7 (Technical Requirements)

Subpart E - 34 (Frequencies)

Part 87 - ¥ - - -

Sga; o ] Subpart F - &-& 7] (Aircraft Stations)

( AHV_ira fion Subpart G - && ZA=(Aeronautical Advisory Stations (Unicoms))
service) Subpart H - HE 7 3F 3 (Aeronautical Multicom Stations)

Subpart I - &3& =2 2 ¥ 3143 (Aeronautical Enroute and
Aeronautical Fixed Stations)

Subpart J - B3 A& = (Flight Test Stations)

Subpart K - #®] 38 A= (Aviation Support Stations)

Subpart L - @& A]4 o] %= (Aeronautical Utility Mobile Stations)

Subpart M - 3-&8kA} 2 S35 Aeronautical Search and Rescue Stations)
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Figure 2.1 Types of HF propagation.
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- ICAO Annex 10.V3.P2.

2.4 SINGLE SIDEBAND (SSB) HF
COMMUNICATION SYSTEM
CHARACTERISTICS FOR USE IN
THE AERONAUTICAL MOBILE
SERVICE

2.4.1.2.1 The sideband transmitted
shall be that on the higher frequency
side of its carrier (reference)
frequency.

2.4.1.4.6 Aircraft station transmitters
shall be capable of at least 26 dB
carrier suppression with respect to
peak envelope power (Pp) for
classes of emission J3E, J7B or J9B.
24172  For  aircraft station
transmitters first installed after 1
February 1983 and for aeronautical
station transmitters in use as of 1
February 1983 and using single
sideband classes of emission HZB,
H3E, J3E, J7B or J9B, the peak
envelope power (Pp) of any emission
on any discrete frequency shall be
less than the peak envelope power
(Pp) of the transmitter in accordance
with the following:

- on any frequency removed by 1.5
kHz or more up to 4.5 kHz from the
assigned frequency: at least 30 dB;
- on any frequency removed by 4.5
kHz or more up to 7.5 kHz from the
assigned frequency: at least 38 dB;
- on any frequency removed from
the assigned frequency by 7.5 kHz
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or more:

a) aircraft station transmitters: 43 dB;
b) aeronautical station transmitters:
for transmitter power up to and
including 50 W: [43 + 10 loglOPp
(W)] dB

For transmitter power more than 50
W: 60 dB.

- RTCA DO-265

2419 Packet Mode Data Services
Test Requirements

Appropriate cabling and antenna for
access to the HF Data Link
Subnetwork, or, alternatively,
Directional Coupler, 30 dB coupling,
150 watts average power rating High
Power RF Load, 50 ohms, minimum
150 watts average power rating

2. FAAse] wrEFues AAFIFEY | - ICAO ANNEX 10.V3.PL

1,400Hz & A 11.3.1.10 ASSIGNED FREQUENCY
The HFDL assigned frequency shall
be 1 400 Hz higher than the SSB
carrier (reference) frequency.

3. Az FAEA = HIE™ I} ofgt F41S8 | - ICAO Annex 10.V3.P2.

Aete] RigaE F2 5 A= Y A 24 SINGLE SIDEBAND (SSB) HF

COMMUNICATION SYSTEM
CHARACTERISTICS FOR USE IN
THE AERONAUTICAL MOBILE

SERVICE

2.4.1.44 Recommendation. — - For
stations  directly involved in
coordinated search and rescue

operations using the

frequencies 3 023 kHz and 5 680 kHz,
the class of emission J3E should be
used; however, since maritime
mobile and land

mobile services may be involved,
A3E and H3E classes of emission
may be used.
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- ICAO Annex 10.V3.P2.

2.4 SINGLE SIDEBAND (SSB) HF
COMMUNICATION SYSTEM
CHARACTERISTICS FOR USE IN
THE AERONAUTICAL MOBILE
SERVICE

2.4.14.7 Aeronautical station
transmitters shall be capable of 40
dB carrier suppression with respect
to peak envelope power (Pp) for
classes of emission J3E, J7B or J9B.
24172  For  aircraft station
transmitters first installed after 1
February 1983 and for aeronautical
station transmitters in use as of 1
February 1983 and using single
sideband classes of emission HZB,
H3E, J3E, J7B or J9B, the peak
envelope power (Pp) of any emission
on any discrete frequency shall be
less than the peak envelope power
(Pp) of the transmitter in accordance
with the following:

- on any frequency removed by 1.5
kHz or more up to 4.5 kHz from the
assigned frequency: at least 30 dB;
- on any frequency removed by 4.5
kHz or more up to 7.5 kHz from the
assigned frequency: at least 38 dB;
- on any frequency removed from the
assigned frequency by 75 kHz or
more:

a) aircraft station transmitters: 43 dB;
b) aeronautical station transmitters:
for transmitter power up to and
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including 50 W: [43 + 10 loglOPp
(W)] dB

For transmitter power more than 50
W: 60 dB.
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11.3.1 Physical layer RF characteristics
The aircraft and ground stations shall
access the physical medium operating
in simplex mode.

11.3.1.1 FREQUENCY BANDS HFDL
installations shall be capable of
operating at any single sideband (SSB)
carrier (reference) frequency available
to the aeronautical mobile (R) service
in the band 28 to 22 MHz, and in
compliance with the relevant provisions
of the Radio Regulations.

11.3.1.2 CHANNELS

Channel utilization shall be in
conformity with the table of carrier
(reference) frequencies of Appendix 27
to the I'TU Radio Regulations.

11.3.1.3 TUNING

The equipment shall be capable of
operating on integral multiples of 1
KkHz.

11.3.1.4 SIDEBAND

The sideband used for transmission
shall be on the higher side of its carrier
(reference) frequency.

11.3.1.5 MODULATION

HFDL shall employ M-ary phase shift
keying (M-PSK) to modulate the radio
frequency carrier at the assigned
frequency.

The symbol rate shall be 1 800
symbols per second 10 parts per
million (.e. 0.018 symbols per second).
The value of M and the information
data rate shall be as specified in Table
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SRR D = A 74

291 60dB ©1% Lz
ATz AAEo] 5OW o5kl A Table 11-2. Value of M and
© 43+10logPX ©] 4} information data rate
(PX:= £a7]9 A=gad g2 M Information data rate(bits per
(9] © W) second)
FAEEE dzazgde 474 ggf 2 30 or 6l
I} ZE A 4 1200
1) 44570 vz 3009 E Ee vz 8 180
N B00H E01 7 - 11316 TRANSMITTER STABILITY
S 24} 9] A48 2 (2PSK) The basic frequency stability of the
ulAl | 9) 2A4&E7) ulx 12008 EQl 7o || transmitting function shall be better
44 $144W 2:(4PSK) than:
3) £AEEs mz 1800u| £l A< || @ 20 Hz for HFDL aircraft station
84 9174 % (8PSK) subsystems; and
b) +10 Hz for HFDL ground station
subsystems.

1.3.1.7 RECEIVER STABILITY

The basic frequency stability of the
receiving function shall be such that,
with the transmitting function stability
specified in 11.31.6, the overall
frequency difference between ground
and airborne functions achieved in
service does not exceed 70 Hz.
11.3.1.8 PROTECTION

A 15 dB desired to undesired (D/U)
signal ratio shall apply for the
protection of co—channel assignments
for HFDL as follows:

a) data versus data;

b) data versus voice; and

¢) voice versus data.

11.3.1.9 CLASS OF EMISSION

The class of emission shall be
2K80J2DEN.

11.3.1.10 ASSIGNED FREQUENCY
The HFDL assigned frequency shall be
1 400 Hz higher than the SSB carrier
(reference) frequency.

11.3.1.11 EMISSION LIMITS
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For HFDL aircraft and ground station
transmitters, the peak envelope power
(Pp) of any emission on any discrete
frequency shall be less than the peak
envelope power (Pp) of the transmitter
in accordance with the following (see
Figure 11-1):

a) on any frequency between 1.5 kHz
and 45 kHz lower than the HFDL
assigned frequency, and on any
frequency between 1.5 kHz and 4.5 kHz
higher than the HFDL assigned
frequency: at least 30 dB;

b) on any frequency between 45 kHz
and 75 kHz lower than the HFDL
assigned frequency, and on any
frequency between 4.5 kHz and 7.5 kHz
higher than the HFDL assigned
frequency: at least 38 dB; and

¢) on any frequency lower than 7.5 kHz
below the HFDL assigned frequency
and on any frequency higher than 7.5
kHz above the HFDL assigned
frequency:

1) HFDL aircraft station transmitters:
43 dB;

2) HFDL ground station transmitters
up to and including 50 W:

[43 + 10 logl0 Pp(W)] dB; and

3) HFDL ground station transmitters
more than 50 W: 60 dB.

11.3.1.12 POWER

11.3.1.12.1 Ground station installations.
The peak envelope power (Pp) supplied
to the antenna transmission line shall
not exceed a maximum value of 6 kW
as provided for in Appendix 27 of the
Radio Regulations.

11.3.1.12.2 Aircraft station installations.
The peak envelope power supplied to

- 199 -




243 H) 77 4 =ATA

the antenna transmission line shall not
exceed 400 W, except as provided for
in Appendix 27/62 of the Radio
Regulations.

11.31.13  UNDESIRED SIGNAL
REJECTION

For HFDL aircraft and ground station
receivers, undesired input signals shall
be attenuated in accordance with the
following:

a) on any frequency between fc and (fc
- 300 Hz), or between (fc + 2 900 Hz)
and (fc + 3 300 Hz): at least 35 dB
below

the peak of the desired signal level; and
b) on any frequency below (fc - 300
Hz), or above (fc + 3 300 Hz): at least
60 dB below the peak of the desired
signal level, where fc is the carrier
(reference) frequency.

HF 541 %2 HFDLS g3k a3y 7]+= A AA o &35
TATFALY 7S wEEok doh. a2y g0 BN FE 3 oA
AE vl - BAS A Az AV Qe Ao FJAFHAE H)

JSE FuE AgstE U] FARSe] wiEFas A (663

Z ¢

J3E Fadie AnE Algehs gEvlae $AdE vEFaee
AR F R 14000 W golet FAF e Y, o =Alt
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1. A9 =4 ANNEX V3.P2.Chap2 AERONAUTICAL
= 2 = A MOBILE SERVICE
Wz 2.3 SYSTEM CHARACTERISTICS OF
gy [AEREEA THE AIRBORNE INSTALLATION
ANz [1,000Hz9] F352A 85%S Wzx|| 231 Transmitting function
Zen] (A7 A% 35dB oA 2.3.1.1 Frequency stability. The radio
Z 3} N frequency of operation shall not vary
_erﬂ_/p t‘ﬂé_r_yjr'r 350Hz ~2,500HzY A 6 more than plus or minus 0.005 per cent
=4 dB o]} from the assigned frequency. Where 25
1,000Hz2] F3t4= A AHolw 85%| | kHz channel spacing is introduced, the
o] WMzl Ar|= gy My 7| radio frequency of operation shall not
23 |& HEE A 400Hz, 1,000Hz Hi=|| vary more than plus or minus 0.003 per
&7 (2500Hz9] 7} Fakgeof uwhel Wz || cent from the assigned frequency.
2o (3l Ao AR A Ex || Where 833 kHz channel spacing is

23} g0 EgE e
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G} eqHE AGdA e

an [EAS A%E wsish nmelA

ge 3R A%, AfEn A%E )
To 2 FHA 200V/m(-120dBW/m’)
g 7

A 833 AD7AS] WA LA

A [ FAOA TH g Eo s 24
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introduced, the radio frequency of
operation shall not vary more than plus
or minus 0.0005 per cent from the
assigned frequency.

2.3.1.2 Power. On a high percentage of
occasions, the effective radiated power
shall be such as to provide a field
strength of at least 20 microvolts per
metre (minus 120 dBW/m®) on the basis
of free space propagation, at ranges and
altitudes appropriate to the operational
conditions pertaining to the areas over
which the aircraft is operated.

2.3.1.3 Adjacent channel power. The
amount of power from a 833 kHz
airborne transmitter under all operating
conditions when measured over a 7 kHz
channel bandwidth centred on the first
833 kHz adjacent channel shall not
exceed -45 dB below the transmitter
carrier power. The above adjacent
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channel power shall take into account
the typical voice spectrum.

2.3.1.4 Modulation. A peak modulation
factor of at least 0.85 shall be
achievable.

2.3.1.5 Recommendation. - Means should
be provided to maintain the average
modulation factor at the highest
practicable value without overmodulation.
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ANNEX V3P2.Chap2 AERONAUTICAL
MOBILE SERVICE

2.3.2 Receiving function

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

2.3.2.2 SENSITIVITY

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

2.3.2.3 Effective acceptance bandwidth
for 100 kHz, 50 kHz and 25 kHz channel
spacing receiving installations. When
tuned to a channel designated in Volume
V as having a width of 25 kHz, 50 kHz
or 100 kHz, the receiving function shall
ensure an effective acceptance
bandwidth as follows:

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

b) in areas where offset carrier systems
are not employed, the receiving function
shall provide an adequate audio output
when the signal specified at 2.3.2.2 has a
carrier frequency of plus or minus 0.005
per cent of the assigned frequency.
2.3.2.4 Effective acceptance bandwidth
for 8.33 kHz channel spacing receiving
installations. When tuned to a channel
designated in Volume V, as having a
width of 8.33 kHz, the receiving function
shall ensure an effective acceptance
bandwidth as follows:

a) in areas where offset carrier systems
are employed, the receiving function
shall provide an adequate audio output
when the signal specified in 2.3.2.2 has a
carrier frequency of plus or minus 2.5
kHz of the assigned frequency; and

b) in areas where offset carrier systems
are not employed, the receiving function
shall provide an adequate audio output
when the signal specified in 2.3.2.2 has a
carrier frequency within plus or minus
0.0005 per cent of the assigned
frequency. Further information on the
effective  acceptance bandwidth is
contained in Part II, Attachment A.
2.3.25 Adjacent channel rejection. The
receiving function shall ensure an
effective adjacent channel rejection as
follows:

a) 833 kHz channels: 60 dB or more at
plus or minus 833 kHz with respect to
the assigned frequency, and 40 dB or
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more at plus or minus 6.5 kHz;

b) 25 kHz channel spacing environment:
50 dB or more at plus or minus 25 kHz
with respect to the assigned frequency
and 40 dB or more at plus or minus 17
kHz;

¢) B0 kHz channel spacing environment:
50 dB or more at plus or minus 50 kHz
with respect to the assigned frequency
and 40 dB or more at plus or minus 35
kHz;

d) 100 kHz channel spacing environment:
50 dB or more at plus or minus 100 kHz
with respect to the assigned frequency.
2.3.26 Recommendation. - Whenever
practicable, the receiving system should
ensure an effective adjacent channel
rejection characteristic of 60 dB or more
at plus or minus 25 kHz, 50 kHz and 100
kHz from the assigned frequency for
receiving systems intended to operate in
channel spacing environments of 25 kHz,
50 kHz and 100 kHz, respectively.
2.3.2.7 Recommendation. - In the case of
receivers complying with 2.3.2.3 or
2.3.2.4 used in areas where offset carrier
systems are in force, the characteristics
of the receiver should be such that:

a) the audio frequency response
precludes harmful levels of audio
heterodynes resulting from the reception
of two or more offset carrier frequencies;
b) the receiver muting circuits, if
provided, operate satisfactorily in the
presence of audio heterodynes resulting
from the reception of two or more offset
carrier frequencies.

2328 VDL - INTERFERENCE
IMMUNITY PERFORMANCE

2.3.2.8.1 For equipment intended to be
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J oF~7]|| used in independent operations of
ul A ¥ | | services applying DSB-AM and VDL

2)%=| | technology on board the same aircratt,
the receiving function shall provide an
adequate and intelligible audio output

=]
H 1
zr=|| with a desired signal field strength of
7+ 1= || not more than 150 microvolts per metre

(minus 102 dBW/m2) and with an

undesired VDL signal field strength of
at least 50 dB above the desired field
strength on any assignable channel 100
kHz or more away from the assigned
channel of the desired signal.

23282 After 1 January 2002, the
receiving  function of all new
installations intended to be used in
independent operations of services
applying DSB-AM and VDL technology
on board the same aircraft shall meet
the provisions of 2.3.2.8.1.

23283 After 1 January 2005, the
receiving function of all installations
intended to be used in independent
operations of services applying
DSB-AM and VDL technology on board
the same aircraft shall meet the
provisions of 2.3.2.8.1, subject to the
conditions of 2.3.2.8.4.

23284 Requirements for mandatory
compliance of the provisions of 2.3.2.8.3
shall be made on the basis of regional
air navigation agreements which specify
the airspace of operation and the
implementation timescales. 2.3.2.8.3 shall
be made on the basis of regional air
navigation agreements which specify the
airspace  of operation and the
implementation timescales.

232841 The agreement indicated in
23284 shall provide at least two
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years notice of mandatory compliance of
airborne systems.

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

2.3.3.2 After 1 January 1998, the VHF
communications receiving system shall
not be desensitized in the presence of
VHF FM broadcast signals having levels
at the receiver input of minus 5 dBm.
2333 After 1 January 1995, all new
installations of airborne VHF
communications receiving systems shall
meet the provisions of 2.3.3.1 and 2.3.3.2.
2.3.34 Recommendation. - Airborne
VHF communications receiving systems
meeting the immunity performance
Standards of 2.3.3.1 and 2.3.3.2 should be
placed into operation at the earliest
possible date.

3. FAFTAYg =A
- w Z il
Tl A v .
A apery e
Avd o
@ FdF=o FAAu 24 A3E A3 118ME | ANNEX V3.P1.Chaps VHF AIR-GROUND
HE 136.970ME 7441 Fuk4=o] duE Ab | DIGITAL LINK (VDL)
L3t FAAd 9 VEV]Ee U2 ZF & | 6.1.4.1 The radio frequencies used shall

be selected from the radio frequencies in
the band 117975--137 MHz. The
lowest assignable frequency shall be
118.000 MHz, and the highest assignable
frequency shall be 136975 MHz. The
separation between assignable frequencies
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2.2 SYSTEM CHARACTERISTICS OF
THE GROUND INSTALLATION

2.2.1 Transmitting function

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

2.2.1.1.1 Offset carrier systems in 8.33
kHz, 25 kHz, 50 kHz and 100 kHz
channel spaced environments. The
stability of individual carriers of an
offset carrier system shall be such as to
prevent first-order heterodyne frequencies
of less than 4 kHz and, additionally, the
maximum frequency excursion of the
outer carrier frequencies from the
assigned carrier frequency shall not
exceed 8 kHz. Offset carrier systems for
833 KkHz channel spacing shall be
limited to two-carrier systems using a
carrier offset of plus and minus 2.5 kHz.
2.2.1.2 POWER

Recommendation — On a high percentage
of occasions, the effective radiated
power should be such as to provide a
field strength of a least 75 microvolts
per metre (minus 109 dBW/m? within
the defined operational coverage of the
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facility, on the basis of free-space
propagation.

2.2.1.3 Modulation. A peak modulation
factor of at least 0.85 shall be achievable.
2.2.1.4 Recommendation. - Means should
be provided to maintain the average
modulation factor at the highest
practicable value without overmodulation.
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2.2.2 Receiving function

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

2.2.2.2 Sensitivity. After due allowance
has been made for feeder loss and
antenna polar diagram variation, the
sensitivity of the receiving function shall
be such as to provide on a high
percentage of occasions an audio output
signal with a wanted/unwanted ratio of
15 dB, with a 50 per cent amplitude
modulated (A3E) radio signal having a
field strength of 20 microvolts per metre
(minus 120 dBW/m®) or more.

2.2.2.3 Effective acceptance bandwidth.
When tuned to a channel having a width
of 25 kHz, 50 kHz or 100 kHz, the
receiving system shall provide an
adequate and intelligible audio output
when the signal specified at 2.2.2.2 has a
carrier frequency within plus or minus
0.005 per cent of the assigned frequency.
When tuned to a channel having a width
of 833 kHz, the receiving system shall
provide an adequate and intelligible
audio output when the signal specified at
2222 has a carrier frequency within
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plus or minus 0.0005 per cent of the
assigned frequency. Further information
on the effective acceptance bandwidth is
contained in the Attachment to Part IL
2.2.24 Adjacent channel rejection. The
receiving system shall ensure an
effective rejection of 60 dB or more at
the next assignable channel.

ANNEX V3.P1.Chap6b

6.1.4.1 The radio frequencies used shall
be selected from the radio frequencies in
the band 117.975--137 MHz. The
lowest assignable frequency shall be
118.000 MHz, and the highest assignable
frequency shall be 136975 MHz. The
separation between assignable frequencies
(channel spacing) shall be 25 kHz.
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ANNEX V3.P1.Chap6

6.3 SYSTEM CHARACTERISTICS OF
THE AIRCRAFT INSTALLATION
6.3.1 Frequency stability. The radio
frequency of VDL aircraft equipment
shall not vary more than plus or minus
0.0005 per cent (5 parts per million) from
the assigned frequency.

6.3.2 Power. The effective radiated power
shall be such as to provide a field
strength of at least 20 microvolts per
metre (minus 120 dBW/m2) on the basis
of free—space propagation, at ranges and
altitudes appropriate to the operational
conditions pertaining to the areas over
which the aircraft is operated.

6.3.3 Spurious emissions
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d

technique and the nature of the service
permit.

(ITU RR.Vol 2.APPENDIX 3.SEC 2.)
12. Examples of allying 43+10log(p) to
calculate attenuation requirements
Table 2 Attenuation values used to
calculate maximum permitted spurious
domain emission power levels for use
with radio equipment

43+10log(p), or 70 dBc, whichever is less
stringent)

6.3.4 Adjacent channel emissions

6.3.4.1 The amount of power from a VDL
aircraft transmitter under all operating
conditions when measured over the 25
kHz channel bandwidth of the first
adjacent channel shall not exceed 0 dBm.
6.34.1.1 After 1 January 2002, the amount
of power from all new installations of a
VDL aircraft transmitter under all
operating conditions when measured
over the 25 kHz channel bandwidth of the
first adjacent channel shall not exceed 2
dBm.

6.3.4.2 The amount of power from a VDL
aircraft transmitter under all operating
conditions when measured over the 25
kHz channel bandwidth of the second
adjacent channel shall be less than minus
25 dBm and from thereon it shall
monotonically decrease at the minimum
rate of 5 dB per octave to a maximum
value of minus 52 dBm.

6.34.2.1 After 1 January 2002, the amount
of power from all new installations of a
VDL aircraft transmitter under all
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operating conditions when measured
over the 25 kHz channel bandwidth of the
second adjacent channel shall be less
than minus 28 dBm.

6.34.2.2 After 1 January 2002, the amount
of power from all new installations of a
VDL aircraft transmitter under all
operating conditions when measured
over the 25 kHz channel bandwidth of the
fourth adjacent channel shall be less than
minus 38 dBm, and from thereon it shall
monotonically decrease at the minimum
rate of 5 dB per octave to a maximum
value of minus 53 dBm.

6.3.4.3 The amount of power from a VDL
aircraft transmitter under all operating
conditions when measured over a 16 kHz
channel bandwidth centred on the first
adjacent channel shall not exceed minus
20 dBm.

6.34.3.1 After 1 January 2002, the amount
of power from all new installations of a
VDL aircraft transmitter under all
operating conditions when measured
over a 16 kHz channel bandwidth centred
on the first adjacent channel shall not
exceed minus 18 dBm.

6.3.44 After 1 January 2005, all VDL
aircraft transmitters shall meet the
provisions of 6.34.1.1, 6.34.2.1, 6.34.2.2
and 6.3.4.3.1, subject to the conditions of
6.3.4.5.

6.3.45 Requirements of mandatory
compliance of the provisions of 6.3.4.4
shall be made on the basis of regional air
navigation agreements which specify the
airspace  of operation and the
implementation timescales. The
agreements shall provide at least two
years’ notice of mandatory compliance
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ANNEX V3.P1.Chap6

6.3.5 Receiving function

6.3.5.1 Specified error rate. The specified
error rate for Mode 2 operation shall be
the maximum corrected Bit Error Rate
(BER) of 1 in 10". The specified error rate
for Mode 3 operation shall be the
maximum uncorrected BER of 1 in 10%,
The specified error rate for Mode 4
operation shall be the maximum
uncorrected BER of 1 in 10"

6.3.5.2 Sensitivity. The receiving function
shall satisfy the specified error rate with
a desired signal strength of not more
than 20 microvolts per metre (minus 120
dBW/m2).

6.3.5.3 Out-of-band immunity performance.
The receiving function shall satisfy the
specified error rate with a desired signal
field strength of not more than 40
microvolts per metre (minus 114
dBW/m2) and with an undesired
DSB-AM D8PSK or GFSK signal on the
adjacent or any other assignable channel
being at least 40 dB higher than the
desired signal.

6.35.3.1 After 1 January 2002, the
receiving function of all new installations
of VDL shall satisfy the specified error
rate with a desired signal field strength
of not more than 40 microvolts per metre
(minus 114 dBW/m2) and with an
undesired VHF DSB-AM, DS8PSK or
GFSK signal at least 60 dB higher than
the desired signal on any assignable
channel 100 kHz or more away from the
assigned channel of the desired signal.
6.35.3.2 After 1 January 2005, the
receiving function of all installations of
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VDL shall meet the provisions of
6.35.3.1, subject to the conditions of
6.3.5.3.3.

6.35.3.3 Requirements of mandatory
compliance of the provisions of 6.3.5.3.2
shall be made on the basis of regional air
navigation agreements which specify the
airspace  of  operation and  the
implementation timescales. The agreement
shall provide for at least two years”’
notice of mandatory compliance of
aircraft systems.

6.3.54 INTERFERENCE IMMUNITY
PERFORMANCE

6.35.4.1 The receiving function shall
satisfy the specified error rate with a
desired field strength of not more than 40
microvolts per metre, and with one or
more out-of-band signals, except for
VHF FM broadcast signals, having a
total level at the receiver input of minus
33 dBm.

6.3.5.4.2 The receiving function shall
satisfy the specified error rate with a
desired field strength of not more than 40
microvolts per metre, and with one or
more VHF FM broadcast signals having
a total level at the receiver input of
minus 5 dBm.

it L RS e e o
20 A eafor

=

DSB-AM, D8PSK, GFSK

gy FaFEFE £0.0002%

=
ArEAdge A
A e gl

ANNEX V3.P1.Chapb

6.1.4.1 The radio frequencies used shall
be selected from the radio frequencies in
the band 117.975 - 137 MHz. The lowest
assignable frequency shall be 118.000
MHz, and the highest assignable
frequency shall be 136975 MHz. The
separation between assignable
frequencies (channel spacing) shall be 25
kHz.
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6.21 Ground station transmitting
function
6.2.1.1 Frequency stability. The radio

frequency of VDL ground station
equipment operation shall not vary more
than plus or minus 0.0002 per cent (2
parts per million) from the assigned
frequency.

6.2.2 Power

Recommendation. -  The effective
radiated power should be such as to
provide a field strength of at least 75
microvolts per metre (minus 109
dBW/m2) within the defined operational
coverage of the facility, on the basis of
free—space propagation.

6.2.3 Spurious emissions

6.2.3.1 Spurious emissions shall be kept
at the lowest value which the state of the
technique and the nature of the service
permit.

(ITU RR.Vol 2.APPENDIX 3.SEC 2.)
12. Examples of allying 43+10log(p) to
calculate attenuation requirements
Table 2 Attenuation values used to
calculate maximum permitted spurious
domain emission power levels for use
with radio equipment

43+10log(p), or 70 dBc, whichever is less
stringent)

6.2.4 Adjacent channel emissions

6.2.4.1 The amount of power from a VDL
ground transmitter under all operating
conditions when measured over the 25
kHz channel bandwidth of the first
adjacent channel shall not exceed 0 dBm.
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6.24.1.1 After 1 January 2002, the amount
of power from all new installations of a
VDL ground transmitter under all
operating conditions when measured
over the 25 kHz channel bandwidth of the
first adjacent channel shall not exceed 2
dBm.

6.2.4.2 The amount of power from a VDL
ground transmitter under all operating
conditions when measured over the 25
kHz channel bandwidth of the second
adjacent channel shall be less than minus
25 dBm and from thereon it shall
monotonically decrease at the minimum
rate of 5 dB per octave to a maximum
value of minus 52 dBm.

6.24.2.1 After 1 January 2002, the amount
of power from all new installations of a
VDL ground transmitter under all
operating conditions when measured
over the 25 kHz channel bandwidth of the
second adjacent channel shall be less
than minus 28 dBm.

6.2.4.2.2 After 1 January 2002, the amount
of power from all new installations of a
VDL ground transmitter under all
operating conditions when measured
over the 25 kHz channel bandwidth of the
fourth adjacent channel shall be less than
minus 38 dBm, and from thereon it shall
monotonically decrease at the minimum
rate of 5 dB per octave to a maximum
value of minus 53 dBm.

6.2.4.3 The amount of power from a VDL
ground transmitter under all operating
conditions when measured over a 16 kHz
channel bandwidth centred on the first
adjacent channel shall not exceed minus
20 dBm.

6.24.3.1 After 1 January 2002, the amount
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of power from all new installations of a
VDL ground transmitter under all
operating conditions when measured
over a 16 kHz channel bandwidth centred
on the first adjacent channel shall not
exceed minus 18 dBm.

6.2.44 After 1 January 2005, all VDL
ground transmitters shall meet the
provisions of 6.2.4.1.1, 6.2.42.1, 6.2.42.2
and 6.2.4.3.1, subject to the conditions of
6.2.4.5.

6.245 Requirements of mandatory
compliance of the provisions of 6.2.4.4
shall be made on the basis of regional air
navigation agreements which specify the
airspace  of  operation and the
implementation timescales. The
agreements shall provide at least two
years ' notice of mandatory compliance
of ground systems.

2t A A
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43+10log(p) to calculate
attenuation requirements

Table 2  Attenuation
values used to calculate
maximum permitted
spurious domain
emission power levels for
use with radio
equipment  43+10log(p),

or 70 dBc, whichever is
less stringent)
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Vol4. CHAPTER 3. SURVEILLANCE
RADAR SYSTEMS

3.1 SECONDARY SURVEILLANCE
RADAR (SSR) SYSTEM
CHARACTERISTICS

3.1.1 Systems having only Mode A and
Mode C capabilities

3.1.1.1 INTERROGATION AND
CONTROL (INTERROGATION
SIDE-LOBE SUPPRESSION)

RADIO FREQUENCIES
(GROUND-TO-AIR)

3.1.1.1.1 The -carrier frequency of the
interrogation and control transmissions
shall be 1 030 MHz.

3.1.1.1.2 The frequency tolerance shall be
plus or minus 0.2 MHz.

3.1.1.1.3 The carrier frequencies of the
control transmission and of each of the
interrogation pulse transmissions shall
not differ from each other by more than
0.2 MHz.

3.1.1.2 REPLY CARRIER FREQUENCY
(AIR-TO-GROUND)

3.1.1.2.1 The carrier frequency of the reply
transmission shall be 1 090 MHz.
3.1.1.2.2 The frequency tolerance shall be
plus or minus 3 MHz.

3.1.1.3 POLARIZATION

Polarization of the interrogation, control
and reply transmissions shall be
predominantly vertical.

3.1.14 INTERROGATION MODES
(SIGNALS-IN-SPACE)

3.1.1.4.1 The interrogation shall consist of
two transmitted pulses designated P; and
Ps. A control pulse P2 shall be

transmitted following the first
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interrogation pulse Pi.

3.1.1.4.2 Interrogation Modes A and C
shall be as defined in 3.1.1.4.3.

3.1.1.4.3 The interval between P; and P3
shall determine the mode of interrogation
and shall be as follows:

Mode A 8 +0.2 microseconds

Mode C 21 £0.2 microseconds

3.1.1.4.4 The interval between P; and P»
shall be 20 plus or minus 0.15
microseconds.

3.1.1.45 The duration of pulses P;, P> and
P; shall be 0.8 plus or minus 0.1
microsecond.

3.1.1.4.6 The rise time of pulses Pj, P2 and
P; shall be between 0.05 and 0.1
microsecond.

3.1.1.4.7 The decay time of pulses Pj, P2
and Ps; shall be between 0.05 and 0.2
microsecond.

Puize

- -+ 4 -
Fuise
e decay tme

Vot
Definitions

Phase reversal. A 180-degree change in
the phase of the radio frequency carrier.
Phase reversal duration. The time
between the 10-degree and 170-degree
points of a phase reversal.

Pulse amplitude A. The peak voltage
amplitude of the pulse envelope.

Pulse decay time. The time between 0.9A
and 0.1A on the trailing edge of the pulse
envelope.

Pulse duration. The time interval between
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+ Mode A/C/Sallcall: 1.6ps

‘ 2us+0.15us
Mode A/C only all call : 0.8

P1
AtalzEA

<EE= “S” (Intermode)>

0.5A points on leading and trailing edges
of the pulse envelope.

Pulse interval. The time interval between
the 0.5A point on the leading edge of the
first pulse and the 0.5A point

on the leading edge of the second pulse.
Pulse rise time. The time between 0.1A
and 0.9A on the leading edge of the pulse
envelope.

Time intervals.
referenced to:

a) the 0.5A point on the leading edge of
a pulse;

b) the 0.5A point on the trailing edge of
a pulse; or

c) the 90-degree point of a phase reversal.
Transponder sensitivity and power
reference point. The antenna end of the
transmission line of the transponder.
Note.- The 90-degree point of a phase
reversal can be approximated by the
minimum amplitude point on the
envelope amplitude transient associated
with the phase reversal and the phase
reversal duration can be

approximated by the time between the
0.8A points of the envelope amplitude
transient.

The intervals are

\oltsge
e ————»

3.1.1.8 TECHNICAL
CHARACTERISTICS OF GROUND

INTERROGATORS WITH MODE A
AND MODE C CAPABILITIES ONLY
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3.1.181 Interrogation repetition
frequency. The maximum interrogation
repetition  frequency shall be 450
interrogations per second.

3.1.1.8.1.1 Recommendation.— To minimize
unnecessary transponder triggering and
the resulting high density of

mutual interference, all interrogators
should wuse the lowest practicable
interrogator repetition frequency that is
consistent with the display
characteristics, interrogator antenna beam
width and antenna rotation speed
employed.

3.1.1.10.1 The range and azimuth accuracy
of the ground interrogator shall be
monitored at  sufficiently  frequent
intervals to ensure system integrity.
3.1.2 Systems having Mode S capabilities
3.1.2.1 Interrogation signals-in—space
characteristics. The paragraphs herein
describe the signals—in-space as they can
be expected to appear at the antenna of
the transponder.

3.1.2.1.1 Interrogation carrier frequency.
The carrier frequency of all interrogations
(uplink transmissions) from ground
facilities with Mode S capabilities shall be
1 030 plus or minus 0.01 MHz.

3.1.2.1.3 Polarization. Polarization of the
interrogation and control transmissions
shall be nominally vertical.

3.1.2.11 ESSENTIAL
CHARACTERISTICS OF
GROUND INTERROGATOR
3.1.211.1.1 All-call interrogation
repetition  rate.  The  interrogation
repetition rate for the Mode A/C/S
all-call, used for acquisition, shall be less

SYSTEM
THE

- 231 -




24057

AT

than 250 per second. This rate shall also
apply to the paired Mode S-only and
Mode A/Conly all-call interrogations used
for acquisition in the multisite mode.
3.1.2.11.1.2 Interrogation repetition rate to
a single aircraft

I
|

T

3.1.2.11.1.2.1 Interrogations requiring a
reply. Mode S interrogations requiring a
reply shall not be transmitted to a single
aircraft at intervals shorter than 400
microseconds.

Mods A B0 s
ri{smg ca10 “B}——r—z,u m;_,‘

P, e, P,

-~ T A

08 e 0.8 e e

le—z0us * Mode A/CIS al-call. 185
i Mode A/C-only all-cail 0 8us

s :-l P,
ission |
—

08 ps

Figure 3-3. Intermode interrogation pulse
sequence

Figure 3-4. Mode S interrogation pulse
sequence

- 232 -




A4 H) 73 AT
20ps—sfe—275 us—{-of —025 1
0hie i
T r ‘5@% ﬂEpS—r| ‘q—
s * E:El]]]]]]l Iﬂ]]]]ﬂﬂ]
04 ps—s| f—
L5 contrl r;j
v = um
3.1.2 Systems having Mode S capabilities
Figure 3-2. Required spectrum limits for
interrogator transmitter
@ 3370 A= 23k A dloltl§ E#l | 3.1.1.6.3 Special position identification pulse
2ZE(o]al “gH7]"er bl 7143 % | (SPI). In addition to the information pulses
e o5 4 59 2o provided, a special
1. gk position identification pulse shall be
7 AEASE FAsHE SEA transmitted but only as a result of manual
o2 A 4 Q& A rt (pilot) selection. When transmitted, it
HA(SPD)+= F5oz 2Ad shall be spaced at an interval of 4.35
v SHEAEE 48 Framing®E -~ microseconds following the last framing
A gl S QXA H 2(SPD) pulse of Mode A replies only.
EAekE 540 e A 3.1.1.6.4 Reply pulse shape. All reply pulses
o 22 A RE S¢] 3y7] AR A | shall have a pulse duration of 0.45 plus or
Azo 3k $EAEE HE 799 FAEE | minus 0.1 microsecond, a pulse rise time
HAagto] 23 s A between 0.05 and 0.1 microsecond and a
g B= C 2= SS9 d¥7] 1=K AE | pulse decay time between 0.05 and 0.2
Aso 3t LgAETE HHE 799 EASFE | microsecond. The pulse amplitude variation
Hagrol 23 g A of one pulse with respect to any other pulse
vl A4 <2008.12.31> in a reply train shall not exceed 1 dB.
vl FE Ao A WAlslE Ao o] | 3.1.1.65 Reply pulse position tolerances.
a1, P HA A 9] A FEAL LS Z1 | The pulse spacing tolerance for each pulse
AL 2FA| <2008.12.31> (including the last framing pulse) with
o}, 2kA] <2008.12.31> respect to the first framing pulse of the
2}, B2 AdA EFLxAlEH reply group shall be plus or minus 0.10
A= 15% 904 30%7+A] B¢ microsecond. The pulse interval tolerance
S A of the special position identification pulse
S 71el BE Sof digh HALE with respect to the last framing pulse of the
9%} 2S5 A reply group shall be plus or minus 0.10

microsecond. The pulse spacing tolerance
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FA-4) 43 = A T3
[EE 79] $EdAz o EA (AT0ZA28A1 | of any pulse in the reply group with respect
SUE Ui g5 A= 2 A38A25 0 | to any other pulse (except the first framing
g #4) pulse) shall not exceed plus or minus 0.15
microsecond.
1. 22 13
BAA2
A 3.1.1.7 TECHNICAL CHARACTERISTICS
OF TRANSPONDERS WITH
3l g \ MODE A AND MODE C CAPABILITIES
i j{ \ ONLY
S 3.1.1.7.13 Transmission of the special
ij T = - " | position identification (SPI) pulse. When
f’g'ﬁ required, this pulse shall be transmitted
e e with Mode A replies, as specified in
F] BAZ HAEAZE D H A7 3.1.1.6.3, for a period of between 15 and 30
e bt 2 A @, Wi | seconds.
o o] 1450 olst¥ &= -5+ A<
Hd 045 £ 0.1us
H2ASAIZE] 0.05us o1 0.1ps ©] 3}
HA3 A1 7F] 0.05us ] 0.2us o8

Tamng  £%97
XN N

Fo Pl

Framing § o %‘ A F
A

0 20:010 88£0.0 87010 1162010 145:010 1742010 203:010

— 434010

F1 F2gol oAl defe] 29 H23HA
[(Z2 F13t 7]et A2 (B2 SPIE A
epere] FghA v F2ek A2 SPIe}
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of Hx AS A] o L&A=
0.15us = .
b 2aGof lojA] deje 29 BAZH
o] &= 1dB oY A
C(X)E ZEY AFESHE ol d A H =
EA] o]t 2

%
R

2

Fi

D
r

= "o tiste
718 4 (Hx9
olg} dthe &
92 D A=
2 EAY= Aow

(9] 0 ps)
s A F
F o
0.2
0.2

H oA~ 3E
= — h
(Durati

on)
0.5
1.0

EpN
&
77
+0.05
+0.05

22

0.05
0.05

o geae

{Rise time)
Min. Mar.

0.03 1
005 0.1

Duiration (Decay time)

tolerance

L5
HLE

Pulse duration Mar.

0.2

0.2

Min.

(03
005

03
1.0

Table 3-2. Pulse shapes - Mode S replies
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Data block
56.0r 112 ———— ¥
U

| Preamble
‘1 80ps

Bit1| Bit2 | Bit3 | Bit4 BitN-1| BitN

1 ikl

!
00 05 1.0 35 45
A2t (us) ‘

liRNislin.

ool

Lol olilol
() Reply data block corresponding to bit sequency
0010... 001

F1. B= S HlojE &5 567 & 112
Mol AR WEES F shte] AR vE
2 FAH oo} Fv.

Data block
SEur1I2;£
i
Bit1]seafmes e | | nt]mmn
1 v
BN EE DM ETERE
T
80 g
8890

ML T 1
felelsle] olo]r|

Preamble
- 80pe

[

| |
0005190 35 45
Time (us)

Exampiz—
cormresponding i bit sequence
0010, . 901

Reply data utm:

Figure 3-6. Mode S reply

3.1.2.3.1 DATA ENCODING

31231.1 Interrogation data. The
interrogation data block shall consist of the
sequence of 56 or 112 data chips positioned

4. B= S &9V WASA after the data phase reversals within P6
(3.1.2.1.5.2.3). A 180-degree carrier phase
fz, b reversal preceding a chip shall characterize
e that chip as a binary ONE. The absence of
. a preceding phase reversal shall denote a
B R binary ZERO.
= mee. .
il I B
Figure 3-5. Required spectrum limits for
transponder transmitter
2. &g A o] =1 Vol4. CHAPTER 3. SURVEILLANCE
7k REA/C $2A38A SYSTEMS
T = b2l 3.1.1.2 REPLY CARRIER FREQUENCY
EA] (AIR-TO-GROUND)
B 1090MHz 3.1.1.2.1 The carrier frequency of the reply
E transmission shall be 1 090 MHz.
GE:R +3 MHz 3.1.1.2.2 The frequency tolerance shall be

plus or minus 3 MHz.
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A HAFHE 185dBW o)A 27
dBW o]&td A
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©

st s HEAls e A P3
o} s AEAT h S
Moo FHxe Hxee] AdA
Al ZF& 3+0.5us

2) D 4% ZE ModeE W
A%k w WELS 02us ©] 3

]
o] HA P39 o

oo
R
o,

o]
D FagAe] e
BEAE(H~ Pl WEL 3
FAgAS HAvgE ol
50dB7kA ] M9l FhE o

90% o]
7hH 3 dEAZe Hx Pl
S 7hsku] ¥ 1.3ps o)A 2.7
ps ©lake] AlZbke] H P19
HZo H]sle] -9dB wre 9]
o] H~E 71E uj

W) sid dEAZe HA P3

2.1.5.1.8 Extended squitter non-transponder
devices. Devices that are capable of
broadcasting extended squitters that are
not part of a Mode S transponder shall
conform to all of the 1 090 MHz RF signals
in space requirements specified for a Mode
S transponder, except for transmit power
levels for the identified equipment class as
specified in 5.1.1.

3.1.1.7 TECHNICAL CHARACTERISTICS
OF TRANSPONDERS WITH

MODE A AND MODE C CAPABILITIES
ONLY

3.1.1.7.1 Reply. The transponder shall reply
(not less than 90 per cent triggering) when
all of the following conditions

have been met:

a) the received amplitude of P3 is in excess
of a level 1 dB below the received
amplitude of P1 but no greater than 3 dB
above the received amplitude of P1,

b) either no pulse is received in the interval
1.3 microseconds to 2.7 microseconds after
P1, or P1 exceeds by more than 9 dB any
pulse received in this interval,

¢) the received amplitude of a proper
interrogation is more than 10 dB above the
received amplitude of random pulses where
the latter are not recognized by the
transponder as P1, P2 or P3.

3.1.1.7.4 SUPPRESSION

311741 The transponder shall be
suppressed when the received amplitude of
P2 is equal to, or in excess of, the received
amplitude of P1 and spaced 2.0 plus or
minus 0.15 microseconds. The detection of
P3 is not required as a prerequisite for
initiation of suppression action.

3.1.1.74.2 The transponder suppression
shall be for a period of 35 plus or minus 10
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2P19]
o] 4 3dB o] &}
th) AEAZ ] R Zo|| nslo]
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>
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il
N

)

ot

27
fol
i

microseconds.

3.1.1.75 RECEIVER SENSITIVITY AND
DYNAMIC RANGE

311752 The reply and suppression
characteristics shall apply over a received
amplitude of Pl between minimum
triggering level and 50 dB above that level.
3.1.1.7.7 Echo suppression and recovery.
The transponder shall contain an echo
suppression facility designed to permit
normal operation in the presence of echoes
of signals-in—space. The provision of this
facility shall be compatible with the
requirements for suppression of side lobes
given in 3.1.1.74.1.

3.1.1.7.10 Reply delay and jitter. The time
delay between the arrival, at the
transponder receiver, of the leading edge of
P3 and the transmission of the leading edge
of the first pulse of the reply shall be 3 plus
or minus 0.5 microseconds. The total jitter
of the reply pulse code group, with respect
to P3, shall not exceed 0.1 microsecond for
receiver input levels between 3 dB and 50
dB above minimum triggering level. Delay
variations between modes on which the
transponder is capable of replying shall not
exceed 0.2 microsecond.
3.1.1.7.11 TRANSPONDER
OUTPUT AND DUTY CYCLE
3.1.1./7.11.1 The peak pulse power available
at the antenna end of the transmission line
of the transponder shall be at least 21 dB
and not more than 27 dB above 1 W, except
that for transponder installations used
solely below 4 500 m (15 000 ft), or below
a lesser altitude established by the
appropriate authority or by regional air
navigation agreement, a peak pulse power
available at the antenna end of the

POWER
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transmission line of the transponder of at
least 185 dB and not more than 27 dB
above 1 W shall be permitted.

3.1.1.7.11.2 Recommendation.— The peak
pulse power specified in 3.1.1.7.11.1 should
be maintained over a range of replies from
code 0000 at a rate of 400 replies per second
to a maximum pulse content at a rate of 1
200 replies per second or a maximum value
below 1 200 replies per second of which the
transponder is capable.

U 2= S S
! il
S
7 | 1090MHz
TyJFT
3}
sgaz| MY
T | FA Foge HFEHAYS
A8 |27dBW o3t A
D) FA%A ) e w
=S ATAE(Aae AT
A9E e FAFAY H
A=A (-)21dBm  7HA] 9]
MelE @dthE st A9
g RS B2Pee] %
AR Rl R R i e s B e
of et $Ealse Hx Hx
ou |ohe] W27 o] 128us (3l &
] 2= 0.25us = ghT})
A% ) agae agugd w
= AC/SYE HAEAE(E
o HEAHL Y FAEA
o) AYgErd 3dB = A
ol A (-)21dBm7kA 9] W9 =
drhe 7td Agol AT 2
wAlE o] Hap4e) Y AE
NEol Y@ gRAEy i
Haoke] HATkA o] 128us(3

3122 REPLY SIGNALS-IN-SPACE
CHARACTERISTICS

31221 Reply -carrier frequency. The
carrier frequency of all replies (downlink
transmissions) from transponders with
Mode S capabilities shall be 1 090 plus or
minus 1 MHz.

3.1.2.10 ESSENTIAL
CHARACTERISTICS OF
SSRMODE S TRANSPONDER
3.1.2.10.1.1.1 Reply ratio in the presence of
an Interfering pulse. Given a Mode S
interrogation which requires a reply
(3.1.2.4), the reply ratio of a transponder
shall be at least 95 per cent in the presence
of an interfering Mode A/C interrogation
pulse if the level of the interfering pulse is
6 dB or more below the signal level for
Mode S input signal levels between -68
dBm and -21 dBm and the interfering pulse
overlaps the P6 pulse of the Mode S
interrogation anywhere after the sync
phase reversal.

3.1.2.10.1.1.2 Reply ratio in the presence of
pulse pair interference. Given an
interrogation which requires a reply
(3.1.2.4), the reply ratio of a transponder
shall be at least 90 per cent in the presence

SYSTEM
THE
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|AAE= 05us = 3dhr})

1) FAER ] gy ette] =
=S89 AEAs(Exe HF
Aee Ho=AHdA (-)21
dBm7tA o] W &2 shHE 7}
3 74 9o 0.08us ©] 3}

2) TAA e JE At =
ZA/C/SYE AEANT (B9
AFHagE g T84
AP Ert 3dB =2 ol
Al (-)21dBm7tA o] W92 gt
thHE 71k A%< 0.1pso]st

oo
Al
|
o,

1 FAA o] ezt H
T8 -68dBmoll A -21dBm7}
] Mol ZE=S9o HEAT
Z 7Fek Agee= v =1
of wk=a A

71 g AEA Tl HAP6
o] 7194 Fo &g 2
FA1Z R} 6dBol Y 2 BE
A e RECY A =
7het Aol SdE&o] 95%
AFolal, w3 3dBo] At
TAEE 7He A9l
o] 50%°]%

() slld dEdz

N

-65dBmel] A
-21dBm H$o RE=ESe AR
NTE 73 A9 g A&
ANz Ho} 12dBo) 4 #a HEI
W& Fukol FH g7k 10kk<]

TEA = TECe AR

of an interfering P1 - P2 pulse pair if the
level of the interfering pulse pair is 9 dB or
more below signal level for input signal
levels between -68 dBm and -21 dBm and
the P1 pulse of the interfering pair occurs
no earlier than the P1 pulse of the Mode S
signal.

3.1.2.10.1.1.3 Reply ratio in the presence of
low level asynchronous interference. For all
received signals between -65 dBm and -21
dBm and given a Mode S interrogation that
requires a reply according to 3.1.2.4 and if
no lockout condition is in effect, the
transponder shall reply correctly with at
least 95 per cent reply ratio in the presence
of asynchronous interference.
Asynchronous interference shall be taken
to be a single Mode A/C interrogation pulse
occurring at all repetition rates up to 10 000
Hz at a level 12 dB or more below the level
of the Mode S signal.

3.1.2.10.2 Transponder peak pulse power.
The peak power of each pulse of a reply
shall:

d) not exceed 27.0 dBW.

3.1.2.10.3 SPECIAL CHARACTERISTICS
3.1.2.10.3.1 Mode S side-lobe suppression
Given a Mode S interrogation that requires
a reply, the transponder shall:

a) at all signal levels between MTL +3 dB
and -21 dBm, have a reply ratio of less
than 10 per cent if the received amplitude
of P5 exceeds the received amplitude of P6
by 3 dB or more;

b) at all signal levels between MTL +3 dB
and —21 dBm, have a reply ratio of at least
99 per cent if the received amplitude of P6
exceeds the received amplitude of P5 by 12
dB or more.

3.1.2.10.3.8 Reply delay and jitter
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3.1.2.103.8.2 Reply delay and jitter for
Mode S. For all input signal levels between
MTL and -21 dBm, the leading edge of the
first preamble pulse of the reply
(3.1.2.2.5.1.1) shall occur 128 plus or minus
0.25 microsecond after the sync phase
reversal (3.1.2.15.2.2) of the received P6.
The jitter of the reply delay shall not
exceed 0.08 microsecond, peak (99.9
percentile).

3.1.2.10.3.8.3 Reply delay and jitter for
Modes A/C/S all call. For all input signal
levels between MTL +3 dB and

-21 dBm the leading edge of the first
preamble pulse of the reply (3.1.2.2.5.1.1)
shall occur 128 plus or minus 05
microseconds after the leading edge of the
P4 pulse of the interrogation (3.1.2.1.5.1.1).
Jitter shall not exceed 0.1 microsecond,
peak (99.9 percentile).

o
1

o] ‘el A -69dB
folH, HAE ModeE
L2 1dB o<

ﬁui

=5

it

3.1.1.75 RECEIVER SENSITIVITY AND
DYNAMIC RANGE

3.1.1.7.5.1 The minimum triggering level of
the transponder shall be such that replies
are generated to at least 90 per cent of the
interrogation signals when:

a) the two pulses P1 and P3 constituting an
interrogation are of equal amplitude and P2
is not detected; and

b) the amplitude of these signals is
nominally 71 dB below 1 mW, with limits
between 69 dB and 77 dB below 1 mW.
3.1.2.10 ESSENTIAL SYSTEM
CHARACTERISTICS OF THE
SSRMODE S TRANSPONDER

3.1.2.10.1 Transponder sensitivity and
dynamic range. Transponder sensitivity
shall be defined in terms of a given
interrogation signal input level and a given

- 241 -




24057

AT

A9 HPF =R 3dB @
LA A 21 dBm 7HA19) 7

3 &
2

b s

&°] 10%°]s7F 4 35
Az AFdEe 81 dB

g L

percentage of corresponding replies. Only
correct replies containing the required bit
pattern for the interrogation received shall
be counted. Given an interrogation that
requires a reply according to 3.1.2.4, the
minimum triggering level, MTL, shall be
defined as the minimum input power level
for 90 per cent reply-to-interrogation ratio.
The MTL shall be -74 dBm £3 dB. The
reply-to-interrogation ratio of a Mode S
transponder shall be:

a) at least 99 per cent for signal input levels
between 3 dB above MTL and -21 dBmj;
and

b) no more than 10 per cent at signal input
levels below —81 dBm.

©® 2= S 34 ~FH (Extended Squitter)
o] 7l&d 212 v 7t &9 Bk

1. gdbd =4

7l 22 S 3% ~FH= ne S dgo|gya
E ol& A

. R= S g4 2FEH AYFATIE
ADS-B #AIAE HEg 5 & A

o} GNSS¢} 571€ G AAAUTCOE Ak
£ A

2t o]y BAF7|= 1% ould A

vl RIARE YRR AHES 58 ¥
e A

vl FAA A= 240 E, dlo]El &A1& 3}

s
A dolHEZWDF)S 17 £+ 188 AHE
A

Vol4. Chapter 5. Mode S extended squitter
Note 1.- A functional model of Mode S
extended squitter systems supporting
ADS-B and/or TIS-B is depicted in Figure
5-1.

5.1.1.1 Aircraft, surface vehicles and fixed
obstacles supporting an ADS-B capability
shall incorporate the ADS-B message
generation function and the ADS-B
message exchange function (transmit) as
depicted in Figure 5-1.

51.1.1.1 ADS-B transmissions from
aircraft shall include position, aircraft
identification and type, airborne velocity,
and event driven messages including
emergency/priority information.

5.2.3.5.1 Precision time reference. Receiving
systems intended to generate ADS-B
and/or TIS-B reports based on the
reception of surface position messages,
airborne position messages, and/or TIS-B
messages shall use GNSS UTC measured
time for the purpose of generating the
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report time applicability for the following
cases of received messages:

2. FAgA o] =1 Table 5-1. ADS-B Class A equipment
7F SAF94E 109021 MHz oW A | characteristics
U FAA e 282 g 2S5 A
A A 55| HA2EE(dBW) | HiE9(dBW)
A0 185 27
Al 21.0 27
A2 21.0 27
A3 23.0 27
BO 185 27.0
B1 21.0 27.0
B2 LOW 85 185
B2 185 27.0
B3 185 27.0
¥ AAEFE AN ETEF F45410
49 5% 27758 gk
oh FAGA o] MALEAD S [E3E 9]0 e
S 97 HASEAY 2s A
gt FAGA Y] SEE 2~ Pl [HaE 7919
e S SHEs o 28 A
3. FAFA 9 =1 Table 5-3. Reception performance for
7F AREF IR 1090123 MHz oW 31 | airborne receiving systems
L A A G (MTL)S th23 28 A
FA | TUFEEHY | FASAHE
i NM) (dBm)
A0 10 =72
Al 20 =79
A2 40 =79
-84
A3 90 (FAEE
15964 o] 87 dBm)
¥ FAEFv gAUGTTHG FE5A
10 49 53¢ EHF71+S wEY
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ICAO SolA TFASE g DMES 7|&7a3 U T 48]33
ol A A Y 7|E7|FE HuEE <F 3-26>3 2

<3 3-26> DME<?] =uj®] 7|&7]s Hu3E

T4 v 3] = A T4
AT1ZAGZAAAL) O 7)o X3t | 35 Specification for UHF distance
= AYEFAALDME)2 &3719 A4 | measuring equipment (DME)

QA 23 dElelA v 23 A3E 3 | 351 Definitions
1. &5z Pulse decay time. The time as measured
7F ARES Y3k Adup(o]3F “AEAIZ"E 3 | between the 90 and 10 per cent amplitude
thi G axolojof slal 1 EAL HE 80 | points on the trailing edge of the pulse
I e A envelope, 1.e. between points e and g on
[ x® 80] Figure 3-1.

N Pulse duration. The time interval between

the 50 per cent amplitude point on leading

and trailing edges of the pulse envelope,

L.e. between points b and f on Figure 3-1.

""""""" ( U Pulse rise time. The time as measured
S<

23

between the 10 and 90 per cent amplitude
points on the leading edge of the pulse
envelope, i.e. between points a and ¢ on
Figure 3-1.

2—"1, =— O v X =— [e) i
O oyl 7ro
= ]q-u z'ia Zﬂ
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T ¥ |94 DME | A4 DME -
HAd 3.5+0.5us 3.5+0.5us 1 ‘
H2gs A7 3us o]l 3us © E:
H2s A1 7F| 35us o] | 3.5us oW H
2. BaAgHe adlM bR AR ||
0.95A o3 A
F3 (WE o) AR EA. o3t
Z”
2. W17V A Figure 3-1
___________ 3.5.3 System characteristics
3 ¥ | 3533 Channelling
] I A e e A 1| 3.5.3.3.1 DME operating channels shall be
j formed by pairing interrogation and reply
frequencies and by pulse coding on the
paired frequencies.
3.5.3.1 Performance
1. "ro] 7tAL they s A 3.5.3.1.1 Range. The system shall provide
a means of measurement of slant range
% vl E} Ak
A 4 ¥4 DME | X4 DME distance from an aircraft to a
XA 12 £05ps | 12 £0.25us selected transponder to the limit of
Y A @ 36 +05us | 30 £0.25us coverage prescribed by the operational
=9 747k AR At 2= 1dB o] A requirements for the selected transpor.lqer.
35.3.4 Interrogation pulse repetition
_ , frequency
A E) 42 33§ DMEC|3 A4 .
DME’2} @heh) = Sake] A% alEe 35341 DME/N. The interrogator

TACAN(e] 8} “X4TACAN"g} dtrho =
FE o AES 9e dah(e]s) A S
g dths sAlsta 7S wgtet
= 3d A
o}t 7FA A 7 370.4km ool A 1 A g
o] 3%¢%} 0.9kme] & F dhho] =2 gt o
vJOXHﬂ*PDME‘“”TACANﬂ«Jﬂ
22 xgsithz =4 5 98 A
l $4Tﬂﬁ+%wmw¢4T4Tm
3 aFde A AT gty
o] 90% o]dd A
o}, AR T WA

éﬁi&

et
.

23t

ro

average pulse repetition frequency (PRF)
shall not exceed 30 pairs of pulses per
second, based on the assumption that at
least 95 per cent of the time is occupied
for tracking.

35342 DME/N. If it is desired to
decrease the time of search, the PRF may
be increased during search but shall not
exceed 150 pairs of pulses per second.
3.5.3.4.3 DME/N. Recommendation.— After
15 000 pairs of pulses have been
transmitted without acquiring indication
of distance, the PRF should not exceed 60
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v, AE4l5 9] ® /‘]-ZFL FH (A2 E A% | pairs of pulses per second thereafter, until
sto] SASA = AHE “LE}E})O}L % | a change in operating channel is made or
ok Wz ﬁéﬁ 30’5‘0 oll& &la, =M (A | successful search is completed.

TATE FAlsle] FHo =mdd w71x] 2] | 35344 DME/N. When, after a time
A E weEthsleE Boke wix 15022 | period of 30 seconds, tracking has not
zskA] S A been established, the pulse pair repetition
A AEAZ O A2 WAL B 50us(F]-E | frequency shall not exceed 30 pulse pairs
HAbe 1lps2 thHE 433k A4S 7] | per second thereafter.

o2 3t SAHE A

ol, FFXAL 1 P )3k A gFEA]o] | 354.1 Transmitter

W whel FExjekAdolar FEdk 1 HWHALS} | 354.1.1 Frequency of operation. The
= dute] Aol =2 A transponder shall transmit on the reply
2 AA7 = e 2S A frequency appropriate to the assigned
(1) A4 DME =+ A4 TACAN7ZFA]2] | DME channel

e Gl E v

frt
e
&
i
r>
dpr

3] = | 35.4.1.2 Frequency stability. The radio

g = g A frequency of operation shall not vary
(2) Ao FAZF FE8A &= Z$= 1 | more than plus or minus 0.002 per cent
e BAT &= S A from the assigned frequency.
3.5.4.1.3 Pulse shape and spectrum. The

2. TAHA ] =1 following shall apply to all radiated
Tl = Fal pulses:

7 = 1) DME/N. Pulse rise time shall not
(= exceed 3 microseconds.

S SehAo] STl B (ST 70% b) Pulse duration shall be 35
459 | P ﬁ_i— et ‘1 o .|| microseconds  plus or minus 0.5
154 | = et ost @ )—E‘ﬂ 7HE A9 microsecond.

thel & o ]'04_ 4 ij é_zé °l EH_S}C)% O4§] 4] c) Pulse decay time shall nominally be 2.5
o7, 7_j if\]‘fﬂ% <] 6“% "i%/‘\—] microseconds but shall not exceed 3.5
FAAM ;9’] 17151 Tj’%}\hﬁ_g‘(ols A microseconds.

Exe) T T wl o}g} @ehel ~79dB|| 4) The instantaneous amplitude of the
3dBel (1WE 0dB= gt}) o3 pulse shall not, at any instant between
Aew the point of the leading edge which is 95
3o} per cent of maximum amplitude and the
= HAA 2 .& #o Hate] 6dB =|| point of the trailing edge WhiCh' is 95 per
0 y:L o zro _g_% 152 Qlatixjo] 7}|| cent of the maximum amplitude, fall
o | g 3l A% 53]9] A Ao t)ske] 4|| below a value which is 95 per cent of the
A | e 3] o)]Ate] A EAZ & uwe] Zo]|| maximum voltage amplitude of the pulse.
3| 2 [T SHAE #F A DMEY

A sl FEalgrol A +60KE o)Ak 3.5.4.1.4 Pulse spacing

o |74 DMES AR5 2o A 3.5.4.1.4.1 The spacmg of the 'constltuent

pulses of transmitted pulse pairs shall be
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Fejell A i B HAl S
s A3 DME«] x]?@,#ﬁ}ﬂ

= OdBi tfhjr)°1 ate] SHAlE
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e w oS ®ol Ashs 7ol

48 3

T w

A —Si%ﬁfzﬂ z 7
82017

XA |158 C1elans 5
12505 °let |9 4 g)

Y2 |295us o |[& A

as given in the table in 3.5.4.4.1.
35.4.1.4.4 DME/P. The tolerance on the
pulse spacing shall be plus or minus 0.10
microsecond.

35.4.1.45 The pulse spacings shall be
measured between the half voltage points
on the leading edges of the pulses.
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3.5.3.6 Transponder identification

3.5.3.6.1 All transponders shall transmit
an identification signal in one of the
following forms as required by 3.5.3.6.5:
a) an “independent identification
consisting of coded (International Morse

»y
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A7 =474
ROoOXART 3 Aol wj40zxw ode) identity pulses which can be use
RoARTo s Hojx wj40xnmtt) 1 | Code) identit 1 hich b d
(FAEEE 187 o 5 6912 3 | with all transponders;
hHEAET, = 13 $412 1025 %7 | b) an “"associated”” signal which can be
4] &S A used for transponders specifically
th $EAE W AT E $A514] %S | associated with a VHF navigation or an
= 07 220 AyE 418 A MLS angle guidance facility which itself
2. SAGA o =1 transmits an identification signal.
AT = 7 3.5.3.6.2 Both systems of identification
2 Ao shall use signals, which shall consist of
Zo w809 e A e :
Ex] the transmission for an appropriate
1. Az g HxAxo| | period of a series of paired pulses
o8 AL mlx 13504 (54| | transmitted at a repetition rate of 1 350
Hx= 104072 3sit}d) 3k | pulse pairs per second, and shall
- o] I~ /ié]—oﬂ#g_]% Ao oz terriporarﬂﬁ | 1 . u
a2 2,700% (3] &A= 2040 7| | replace all reply pu s.es that WOU.
e BT normally occur at that time except as in
244 2. ¢ A %5 2 Random ¥~ |3.953.6.22. These pulses shall have
Aol e ujx 700% o)A | similar
753k 3 2700 (3 &A= charact.eristics to the other pulses of the
90% o & 3ht}) o & reply signals.
PERNEES ME 817 2o 7 3.5.3.6.2.1 DME/N. Reply pulses ghall be
T4 = BEE A transmitted between key down times.
AT A2FEAE FAs | 353622 DME/N. Recommendation.— If
. TRE g AEAFo g | it is desired to pr.egerve a'constant duty
©H LA F o A2E A= el | cycle, an equalizing pair of pulses,
AR 7F =oTE : -
w7} 2] 9] Al zko] 50us(3]-g¥| | having the same characteristics as the
A= 1ps)2 Sl identification pulse pairs, should be
transmitted 100 microseconds plus or
g4e Ao 3o He e mlnu§ 10. microseconds after each
] identity pair.
& I “ ” l M 35.3.6.3 The characteristics of the
A 7p — “’independent”™  identification  signal
shall be as follows:
o o= o o W oo a) the identity signal shall consist of the
= 1 O~ ko) o u AFL. O . . .
Tlo *";*Ti'q G B AetAS transmission of the beacon code in the
Gk 2k form of dots and dashes (International
Morse Code) of identity pulses at least
once every 40 seconds, at a rate of at
least 6 words per minute; and
b) the identification code characteristic
and letter rate for the DME transponder
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shall conform to the following to ensure
that the maximum total key down time
does not exceed 5 seconds per
identification code group. The dots shall
be a time duration of 0.1 second to 0.160
second. The dashes shall be typically 3
times the duration of the dots. The
duration between dots and/or dashes
shall be equal to that of one dot plus or
minus 10 per cent. The time duration
between letters or numerals shall not be
less than three dots. The total period for
transmission of an identification code
group shall not exceed 10 seconds.
3.5.3.6.4 The characteristics of the
“"associated”” signal shall be as follows:
a) when associated with a VHF or an
MLS angle facility, the identification
shall be transmitted in the form of dots
and dashes (International Morse Code)
as in 3.5.3.6.3 and shall be synchronized
with the VHF facility identification code;
b) each 40-second interval shall be
divided into four or more equal periods,
with the transponder identification
transmitted during one period only and
the associated VHF and MLS angle
facility identification, where these are
provided, transmitted during the
remaining periods;

c) for a DME transponder associated
with an MLS, the identification shall be
the last three letters of the MLS angle

facility  identification  specified in
3.11.4.6.2.1.
35.3.65.1 The “"independent””

identification code shall be employed
wherever a transponder is not specifically
associated with a VHF navigational
facility or an MLS facility.

3.5.3.6.5.2 Wherever a transponder is
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specifically associated with a VHF
navigational facility or an MLS facility,
identification shall be provided by the
“"associated”” code.

3.5.3.6.5.3 When voice communications
are being radiated on an associated VHF
navigational facility, an “"associated”
"signal from the transponder shall not be
suppressed.

3.5.4.7 Monitoring and control

3.5.4.7.1 Means shall be provided at each
transponder site for the automatic
monitoring and control of the
transponder in use.

3.5.4.7.2 DME/N monitoring action
3.5.4.7.2.1 In the event that any of the
conditions specified in 3.5.4.7.2.2 occur,
the monitor shall cause the following
action to take place:

a) a suitable indication shall be given at
a control point;

b) the operating transponder shall be
automatically switched off; and

c) the standby transponder, if provided,
shall be automatically placed in operation.
3.5.4.7.2.2 The monitor shall cause the
actions specified in 3.54.7.2.1 if:

a) the transponder delay differs from the
assigned value by 1 microsecond (150 m
(500 ft)) or more;

$#%b) in the case of a DME/N
associated with a landing aid, the
transponder delay differs from the

assigned value by 0.5 microsecond (75 m
(250 ft)) or more.

3.5.4.7.2.3 Recommendation.— The
monitor should cause the actions
specified in 3.54.7.2.1 if the spacing
between the first and second pulse of the
transponder pulse pair differs from the
nominal value specified in the table
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=440 73 =ATA
olth) ol following
2 #Bax A29~|| 35441 by 1 microsecond or more.
A 60us o] U) 3.5.4.72.4 Recommendation.— The
AN Ao 4] ¥FA}S=7} 4| | monitor should also cause a suitable
219l 90% o|sty wj 7| | indication to be given at a control point
o] WEo] 1dB o]y A A|| if any of the following conditions arise:
o] 90%= =33 w 3 a) a fall of 3 dB or more in transponder

>

J oAy
)

o

M AR o] %3}3b# o}]|| transmitted power output;
T2 71w stels= A | b) afall of 6 dB or more in the minimum
A (ZF=A3Fe] A4 x| | transponder receiver sensitivity
7153k 50dB o]+l A)|| (provided that this is not due to the
ANA= o] Azt o] A]|| action of the receiver automatic gain
dB =& Z7kA)¢] A E-Al|| reduction circuits);
2 9l# kAo 7}t 7% || c) the spacing between the first and
¥l 7wy} Z=x1#x]¢]|| second pulse of the transponder reply
7= " o] ndke] 3dB|| pulse pair differs from the normal value
& o7 323a uzhx|| specified in 3.54.1.4 by 1 microsecond or

1o H B 19 folk B AM[rlr e Ol oft N H o ofy|uZ B )

A)7ko] 8us ol more;

d) variation of the transponder receiver

4, 3EN %=A and transmitter frequencies beyond the
. - A control range of the reference circuits (f
= - . b the operating frequencies are not directly

= |l 3 FEAdol o]52| | crystal controlled).
Bt A= e ek 7k 4dB ol 3.5.4.725 Means shall be provided so
Hol| |[FAFA(FH o] 53 HAol| | that any of the conditions and
g |59 A= 7hegk & 4dB ©l| | malfunctioning enumerated in 3.5.4.7.2.2,
54U A) 35.4.72.3 and 354724 which are
o o 1. FEAPEES #3774 | monitored can persist for a certain period
- < A before the monitor takes action. This
& =X o] X0 =3 ; ;
= |2 T APZEE 9] F-2 7H5§H | period shall be as low as practicable, but
6% o] shall not exceed 10 seconds, consistent
2= 2 with the need for avoiding interruption,
T . .
due to transient effects, of the service

provided by the transponder.
3.5.4.7.2.6 The transponder shall not be

Aol g2 o] =7 triggered more than 120 times per second
o Al "oh::H% % | for either monitoring or automatic
g FEHE £ | frequency control purposes, or both.

10% o]s YA
18 BT 5 A2 A@e
Be A PO Frhol
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B @] thE Fuke ) hJES obe) <E 4-4>9 Pt
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Fog o g e F
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12.5 Miz ~ 13.552 Mz 1.052 Miz
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S (122 My, 1278 Mgy | 190% M 27 A
= ° 146 ~148 i > M 2l A
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- (DME) 960~1215 M 255 Mz
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10005 ~10100 kiz 95 kilz
2 X RS
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213 Al Y 17900 ~17970 ki 70 Kiz
FARFE 21924 ~22000 ki 76 ki
117.6~126 ki 84 K
160~200 Kiz 40 Kiiz A=(57] Q)
415~495 Kiz 80 Kiz
121.5 Miz - 332 A3E
Zu}¥4 A3E
118 ~136.975 iz 18.975 M
o} (S A%
Gkl | Gl 94 JBE L=
g 2850 ~22000 Kiiz 19150 Mz
il H3E(5 9 #174)
3k A 1} 243 Mz - 332 A3E
- 121.5 ki - 13 2 A3E
B 118 ~136.975 M 18.975 M ARy ASE
i ' ' (59 A%
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¥ GNSS(Global Navigation Satellite System) : M| 7| 2 A St A| A B
SBAS(Satellite Based Augmentation System) : /A 7| HtE HA| AH
GBAS(Ground Based Augmentation System) : X|At7|HhE & A| A E|

AMSS(Aeronautical Mobile Satellite System) : S20| S A A| AH

ATN(Aeronautical Telecommunication Network) : st S & &A1 2t
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