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[Figure 5-3] Transmitter output envelope versus time ««: e

[Figure 5-4] Burst transmissions in active mode =«
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BES At Ao CMXI0RE F Aol ule, Fa5/94 wio)e
742 Al Amsh sl [ Q B F A MRS 2R 4 4EE e
MEA BAS SRR MAHC U

B AT AIS RN V)5 F £V 28 BEFe uheh VX2
o $275e AGHA B

CMX7032 E &< Training sequence?] 7%, NRZI W% HDLC A& ¢}t
o AIS 7e ) #EE A5l BERE VS Aled ool JA sk

%——r/ﬂ dlol8 W7} AlFsa ve] B3 ADCF DAC7E Al 2= |l ’3}‘:"]01

AAE HAsHA doEx A Aujel v&d AV]E =9 7 JA §

71 AIS $=217] &4

CMX7032% =gl Aoz F 79 HQl FA 2 oA ey sg4oz
AT T8t 78T = & Ed(Modem unit) 2} dle]E %] (Date

Unit)7} vF2 o 7] 33

2l FX = Rx HlolHE 53312 S Rx 98 2155 AHEste] W Rx
dole Bulol dolEE WeEr L A3t

dol8] Fx= 72 W diolE] ¥y e HE A|~F AZYe nfo]a R
T2 A ola HEE 4= e C-Bus dlA2E Alolo] HlolE Ao
st 71s s HA

_4']_



HEr 1
LM2332 ) Eep
M| W .
miker ( )< }% }f\—-{ SA58640 ‘
E: HENS 2

de[2E
= X
A R 2, ( ;
RF 2lg (\J*@_' % @@ @ CMX7032

QP 19.2VH
I x3 2 iz
5 SAW e SAW e 2 <iz0|g]

: X
mixer N SA58640
B |
LM2332 S s -
Y () - H—
JUCIEIE ynt C-Bus

8| t
vVCo IEE 0] &

e

[1¥ 3-14] MOB-AIS +417] RF £5%

o & AFolA AREE AIS A17Is= 270 9] FAIVIE E LSl g H o] st
Ao A AIS 1 (161.975MHz)& G418kal Y A] spupe] =4l 7160l A AIS
2 (162.025MHz)E A1 = == A5 Jdou A5 ¢4 s
FAA717] $18l etukel Ad A 7IRES ARE R

o AIS 21710 #-§-% wlo] AR ZZAA = SlE # o] 2~ CMX7032 K59
C-Bus IEju|o]zell F<&afo] Relo] Alofe} AIS 4|7} Ay sh= w4 %] 9]
A7, GPS ’“/‘1715‘"‘ ol AH == NMEA 299 HolHE s v x|
=HFE 9, GPS FAI71E SF F 2 B o5 AIS AAE Fa
FAE mAA AN E7IEE %

&

A71= 71, B a A E

2.2 AMRD $:417] AZE A2

D 7] AIS =9 g4
o [¥ 3-15]ell A Hof A= A o] AA AEE AIS 5Al7]= A

=

g
0% AE S Fa) T3] PAlolLt PO Sl so] =8 Fa) Ao
o] 7014w 7 WA= VDM, VDO WA E Hele) 2 5 9l & 9le
o] Al2]Q WA= WAEE NMEA §419] VDM, VDO wIAAE d5gom
A $-57 71uke] AAHE A zg, A" dolr Ei Class A AIS 49
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2)

[1¥ 3-15] 2 Ad AIS F417]¢] B

ol Algld k= WA E = NMEA €4)¢] VDM, VDO "AA S dEdtes
A S-57 7]nkel Aats e A28l gAE gloly HEi= Class A AIS 319

A, Az AuE/HaZde] 4x 53 A5 S5 e

%] == AIS 1 (161, 975MHZ) AIS 2 (162.025MHz) LS 7] &
Az At &5t D 75 (156.775MHz) ¢ A 76 (156.825MHz) <
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1A AR mREe] TDMA B, 7145 42 25Ee] U

8%

| Text of last message

SPCMRS.2.1416,1125+221AIVDO, 1,1,2.B.1 > Nv:00P?w<tS

ar

[729) 3-16] 160.900MHz A

o

73 MAA B

SR

wes

AAES FASE 54 Ae

F b

_g]

A

w77

o szl

o] &l A d 7 25kHz 41

)

£ FuE ITU-R M1034¢] B4:4 4

5

o

1 25kHz

%_

ol&

al

g o2 AA

gl

4712 €]

7} A A
e A1g

994

<o, A9

Al A7

bl 982

S

g A

.

g g8 of

A
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3. AAHE 7|9 AMRD E&Hol A4 92 XZAE A3

1) AMRD =9 wA# 4

S G717 2T dloly HAE Sl wAIAE FAE wat

g T2 VDM(xH3 dioly fHa wAIR)E &85l o] 3t v

E A s FA AR FRole WA, Aubabe A E A

A o3d ARER WAA 12 03,9, 18 21T 28 9% AR, HA

Wel 7 A= Ban WAl x] 5] &) e dolE, WA

s dlol B 7F A&

o HWAIA] 12 9] /W b Fd WA X9} wWAIX] 149 9] whE <l
A Z] e} Zro] b wWAlA] FH el welk VDM = A A 7F
FAFSAl &5 3-8 Aol A AT atr] flal wiAA 6W o] X A
HA A 8 o7 WE WA A FAald A= VDM HA A7} &2 4

o Alzdl A5 95t FrZ A wAIR] T o] %l Bkl WA X], WAI#] 104 9]
FAEFAIZE 1] oy a7 mAIA] wAlA] 11 9] A ZFAILF d]o]E
S, AR 1319 ebd w gl viA X 15 ] Ao wA] x| 16WH 9]
g me Wy WAA] 1709 ASAAA G GHA 28 1A wAIA] 200 2

dole] g= ve] 2 vA)z] 289 g ] Fro) oigk wAlx] 7} A=

1A 7}

A

O
A
—
Nej
(E -
a
—
o
9]
192]

vs) *'> B 4

71 wiwity VDM WA kA 3}
o o]¢} & VDM HIXNAE FallA FA7F FPPE 457 NS setay
B 4 9da I ¢t X3E ARE 8% 5 Ads

o VDM $4whs 92 Zu5 gl % B A B9 59 Egen

EE=! uﬂ/\] ]e PIE U;Hu]_q_ m/\gO}j W =3 uﬂ}\]
el wAAE TS oty ABK &74o] @Ay
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GAY A& #13 LRI LRF &% 2 ¥9A2 9 #1381 LRI, LR2, LR3,
Ao} A Pe] AuwaA ACA B A w Aelel sl ALR ¥4 Zv)
ye @9)7} o] 7o d ) wAys)

¥ 3-4> AMRD =41 wWiA]x] Addo] w2 dlo]g 4] VDM
|!~VDM,\ x, | x, | x, | a | s=-s, [ x| #hh<CR><LF> |
LOHTﬂ HES
M&styE ITU-R M.1371
TR A AR

AIS jH g HAH EE}‘_:_ //BH
’

A A R A, 0~9

— HE, 1~9

LA RS Adsty] Yaf sk A4 EFe 4, 1~9

VDM 27 ITU-R M.I371e14 o] A7} 6*HLE_ 2= YHE AHE-sto]
Z

T UA et= H HA 1 o) Folojop FH gk 7 oA o] £ ¥
H]HE T e

WA X =2} AWz 0o A YA AR o R S 2 ohE
m AR Ebeh F7RAIR) O 2A] WA A S A E = W2 A2t s

H3
1=
YAk AFEE Tl 0o A, B B
WAAS 7 Bl FAR WA

E
WA 2 a2yl B WAAY Bie EPHT 9o A us
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2 AREE A0 e Bl Y WA el /195 shs el
el Lub=s) A B MAAE FAE 5 W FolAA 23
Qe A7} g BgoR ngd vl ugFolor &

A A e A EE B'E EAE. oUW A EAE BAle] £4E
W AR g e g 20 wheh AH o e F Ue ol
2ol 4] A A de] AlFH A =tk W9 Folok s A" o} "B Aol
e et Ald MBS AU EgAe] ACA B 23S At
A5 5 Ae

Aashe Bael Aol gl Bajel 2 Al 7 AE 2o Fus
A e o BF 2L AHgstel Agshe WA s o) 6249)
R FAT AUSHT 9 BFE AESE WA daAAE 6379
R 24T A4F

A&sst] A ol WIES] i G 6] Wk Hofof SEE 18l

b shuoll A TR 2 $-7) v E7} b ofok & o] wiAd 71
v EE 6-HIE 5= o] Fxfel] H7bd WES] 5 YERY

2) AMRD $41 ®AA

O

FE MAA L

<} 3-5> AIS HA] A 1¥
LI H EF A
m A1 A 1D 6 WA A 1, 2, 3 AEAt
WA A 5 AR 7 2l AR S =TS A Als7] 98] F A 7] el
o] AbgH. 0-3EHelA 0=7]%, 3=1 o] Wi gl
A2} 1D 30 MMSI H &
=83l =, =04} T, =258, 3=2FA% 4=, 5=A1F
=, 6=F%, 1=29 F, 8 = ¥ Z,
9=DG, HS =& MP =& IMO 918 =& 2 &4 ¥+ C,
AEAHSC)S ks Adute] &5 g3 e F4S 9l6)
el el 4 o of ¥,
10=98 =S 2Nske Al fig 5 I3 J8 74 (DQ)S
sl ook g), fal EEMHS) T Y 29 EEMP), B
MO 98 T+ 29 B4 W5 A 924 (WIQ);
11=3% st 594 (94 AL,
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5 42 A A9 9,

14=AIS-SART (active), MOB-AIS, EPIRB-AIS
15=495A4 @+ = 712 #

0 ~ +126 = &9 A 708% o]do=z ¢3)d
0~ - 126 = 29 Hd 708% o]fo= #3|d

A3)& _ \
ROTxe 8 +127 = 30 2% 5% odellA $3A (TI ¢l%)
- 127 = 30 2% 5% ool H3 A (TI AHE &7}
- 128 (1675 3k 80) AME- 7hsgh 314 B gla(7]23h)
R 10 1/10 knot &9} ¢] h#] < = (0-102.4knots)
SOG 1023=A88 5§13, 1022:102 2knots W& 1 o] A}
1= %2 (<= 10m)
9z HIx 1 0= %% (> 10m)
0=7]¥ %
-~ - A% (1/10000%) (£180%, East = % #k, West = &5 %L
181 = <6791ACOh = AR F gl = V1R gh.
g - 1/10 0003 o]vle] $I=(x0%, 5%=4F &, $E=5F ),
915(3412140 hex)=H]7}8-=7]% Zh).
- 1/10°01 A1 9] =] &=(0-3599).
oG 12 3600016715 gk E10) = AH&E & §le = 712 3k
3601- 40%= AHEE = (e
Z 59l 9 (0-359)% (511 A= AHEE & gl = 718 )
EPFSel 9&] ®ad UTC %=
E}Ql Bl 0-59 = Bl avlZE A8 4= gl 4§ 60_7]8 F
Time 6 EAMY Al zglo] % Y =9l A4 6l
stamp EPFS F4 RE(FZIFWH)oAM ZHEdts 4904 62
XA Al 2=wlo] 2AFskA] e A9 63
0 =28 F sls (713D
55 7s
21 A17] 2 1 = 55 7] #ofstA s
2=5F71% T (5 WF F24dA A4 F3 wiA)
o & 3 HAE, 002 A Eofof 3 FF AMES fld ookd
AR A AR R o] 27| A A A A ZEAN(RAIM) €]
RAIM-flag | 1 &

0 = RAIMS AFE3HA] &FS=7]% 3

Abg =<l RAIM
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of
>

)\01—

19 ITU-R M.1371-5 Table. 49

&l
|E | 168

jus}

K

(@]
b

= HAIA 14

<3E 3-6> AIS "AIA] 14

¥}2} 7| E H E S 4 9
A1 A] 1D 6 HAA] 1,23 o gt 2]z}
HEE A A A} 2 HAA 7 2ol W E = THE A A
A2 1D 30 MMSI ¥ &
Spare 2 s laciy
%;iﬁ? A 968 | Text &= 6-bit ASCII %9
Z HESF (A9 1,008 2719 £%S A

3
L7)17F 2EE el & E'_‘:(Actlvatlon)i 7<1%8}Eﬂ_
7N 1o

o A& FEA7]7]= “AMRD ACTIVE” #7-¢} 37 Zaw A1 %] 14 “ekA o
A E S AR A A del A eF A EEwAIA] 1 2 ma”
2 A9

o ALIHFTA 7N E “BEHREGA F HAE BRE WAA W HEo|

29] “Time-out = 72 AA L1 1 o] £3F9 Time-outS SOTDMA2]
T wel HAE
&

o A&HFTAIN S FAVE BES] FAE AN QA @] B R
RE 52 Y Z2AXA $H SR 084 1185 3L Time-oute] A
3w gle] Wame] the Qo Ulg 2 Aol 15462(-6s<random< 165)°]



Aoz ddsiA e

ol

HAE Lo MEElE SRAM0I2] 57t 752 8(2f2%)0/0{0F
26.67ms - u%fi =2,000.25ms (% 2%)

HAE 2

A
18R =

To To+1& To+7& To+(8E16%)

o A&l g7 71e] BE MAECdA S wAX 1 dEe] T
e &

5
o 1¥ 4 5 HAE
ITU-R M. 1371-5¢ A+ Ao1M “MOB-AIS"= &8l A Hj7F “14"=
AolEar, WAA] 14 dubA o= m) 4ito] dEEolof 3
* Ch2006, Message 1, Nav Status = 14, Comm-state(time-out= {7,3}, sub-message =0)
* Ch2006, Message 1, Nav Status = 14, Comm-state(time-out= {7,3}, sub-message =0)
* Ch2006, Message 1, Nav Status = 14, Comm-state(time-out={7,3}, sub-message =0)
* Ch2006, Message 1, Nav Status = 14, Comm-state(time-out={7,3}, sub-message =0)
» Ch2006, Message 14 “MOB ACTIVATE”
+ Ch2006, Message 14 “MOB ACTIVATE”
* Ch2006, Message 1, Nav Status = 14, Comm-state(time-out={7,3}, sub-message =0)
o 2H 49 69 MrE
+ Ch2006, Message 1, Nav Status = 14, Commrstate(time-out={64,2}, sub-message=slot)
+ Ch2006, Message 1, Nav Status = 14, Commr-state(time-out={64,2}, sub-message=slot)
+ Ch2006, Message 1, Nav Status = 14, Commrstate(time-out={64,2}, sub-message =slot)
+ Ch2006, Message 1, Nav Status = 14, Comm-state(time-out={642}, sub-message =slot)
* Ch2006, Message 1, Nav Status = 14, Commrstate(time-out={64,2}, sub-message =slot)
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+ Ch2006, Message 1, Nav Status = 14, Comm-state(time-out={6,4,2}, sub-message =slot)
+ Ch2006, Message 1, Nav Status = 14, Comm-state(time-out=(642}, sub-message =slot)
+ Ch2006, Message 1, Nav Status = 14, Comm-state(time-out={64,2}, sub-message =slot)

- B4 JH 9 time-outS 4% Aslar, H-E-

Ho s ekl

o 3 HAE

- 52 A9 time-outS “1"® A A
B2 dAsto o 3

Rl

= r1r

Ch2006, Message 1, Nav Status =
Ch2006, Message 1, Nav Status
Ch2006, Message 1, Nav Status
Ch2006, Message 1, Nav Status
Ch2006, Message 1, Nav Status
Ch2006, Message 1, Nav Status
Ch2006, Message 1, Nav Status
Ch2006, Message 1, Nav Status =

Zag Augrl Qoke 2
B 2

Ch2006, Message 1, Nav Status
Ch2006, Message 1, Nav Status
Ch2006, Message 1, Nav Status
Ch2006, Message 1, Nav Status
Ch2006, Message 1, Nav Status
Ch2006, Message 1, Nav Status
Ch2006, Message 1, Nav Status
Ch2006, Message 1, Nav Status

o 8 HXEE
» Ch2006, Message 1, Nav Status = 14, Commrstate(time-out=0, sub-message =incr)
« Ch2006, Message 1, Nav Status = 14, Commr-state(time-out=0, sub-message =incr)

_5']_

21 H time-outs ‘7= o}J_ B4

= 14, Comm-state(time—-out=1, sub-message =utc
= 14, Comm-state(time—-out=1, sub—message =utc
= 14, Comm-state(time—-out=1, sub-message =utc
= 14, Comm-state(time—-out=1, sub—message =utc
= 14, Comm-state(time—-out=1, sub-message =utc
= 14, Comm-state(time—-out=1, sub-message =utc
= 14 Comm-state(time-out=1, sub-message =utc
= 14, Comm-state(time—out=1, sub-message =utc
& AR E =4 A

HAA ko m Abgd &%

= 14, Comm-state(time-out=5, sub-message =0)
= 14, Comm-state(time-out=5, sub-message =0)

= 14, Comm-state

time-out=5, sub-message =0)

= 14, Comm-state(time-out=5, sub-message =0)
= 14, Comm-state

time-out=5, sub-message =0)

= 14, Comm-state(time-out=5, sub-message =0)

= 14, Comm-state(time-out=5, sub-message =0)

(
(
(
(
(
(
(
(

= 14, Comm-state(time-out=5, sub-message =0)
“ﬂ AAE 072 AAT o

( )
( )
( )
( )
( )
( tc)
( )
( tc)



« Ch2006, Message 1, Nav Status = 14, Commr—state(time—out=0, sub-message =incr)

» Ch2006, Message 1, Nav Status = 14, Comm-state(time-out=0, sub-message =incr)

+ Ch2006, Message 1, Nav Status = 14, Commr—state(time-out=0, sub-message =incr)

« Ch2006, Message 1, Nav Status = 14, Commrstate(time-out=0, sub-message =incr)

+ Ch2006, Message 1, Nav Status = 14, Commr—state(time-out=0, sub-message =incr)

+ Ch2006

- 8WA

o
=

Message 1, Nav Status = 14, Commrstate(time-out=0, sub-message =incr)
Al B2 AE e & wA A= “inar”® AA g ol o

A AR &R ke PYoR HEY & AL

2 ofy

op

3.2 AMRD & A&Z A7

1) Data Parsing % Decoding

o AMRD “=417]el el Z=9 541 HeolBH = NMEA 342 VDM H| A Ao
3 33t

o FAlE WAA 22+ dlolH 3 41 2 TAHY o 6-HE ASCII,
10717 (Dec) B 167 (Hex) W3 A& 7 27154072 “17¢] 9o =
A4 ske] ITU-R M. 1371-59] HA]A] ‘53 lo| whet 83t WA XE FE3)
A

o ITU-R M. 1371-52] WA]#] &2]ef w}g} Decoding® ™A Aol = WA A] 2]
ua:gsﬁr W 3l R EE S gEdEH, gixE5E, A 43 E, 9=
2 , A 9] 9], Al ARl o] AR EskE o] QS
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- @ AIS interface output
) AIS interface Output  'AIVDM. 1.1 .t\l( 23mEosPO0PD. ;‘*'.ﬁ'}ﬂ}"&.‘_u’ﬂ‘h',--""'ﬂfA](J"ﬁ)

' @ Extract Message

2 Extract Message 133m@ogPOOPD:BSMDSMTDWWS2D 7K

J

EE l (3 Data parsing

000001 000011 000011 110101 010000 110111
, 101111 100000 000000 00000 100000 010100
¥ Data Parsing 001011 001000 001000 G101 010100 000101

011101 100100 010100 111111 FE1111 010000

000010010100000111 110011

& Data Decoding @ Data Decoding
1. Message | Position Repont
2. Repeat :No
3. MMSI 1 205344990

%) Data Presentation

4. Nav Status }:mar way Sailing @ Data Presentation

(29 3-18] 44l dlojE W3}

o H AFgN=E A EESE ITU-R M. 585-8 7+ 4 A3sk= AMRD
G499 ST AVRD 4412 ol E 6 AW 5 MSD FA8

917:95Y 1 Y5YsY 7YYo 70| A% o714 <ke] Mzlg] “979"= AMRDE
LERY
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Pl Sde veou D

[ e FVEN
- . ’- i T Fow, | Pl i - L . et
I 2 { B m‘:.:: [+ |1 A D =
Pom | b % =
Eh FOMAT < % Trits s P |:;: * :':E
e = = S
: ; = 8 fes
i aiznw
ST e = T -
[721¥ 3-19] AMRD 4241 % Decoding X =13
> o 3
4. AMRD Ax] & AZEF A%
4.1 oj§j¥ 731 3o
D Aol 4l
o AxzYel W mepel el Aol T3t e RN e, siel
WE e ARAE Dop 1o] £HOR ANHNES T4
o elATIGle] oM olgFhE W 100 ojHow LAY o 15
oj-&sto]l FAF FES A= EIAY A= st F&
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Wi

i HO

o= I
oo E o o
o ool T T EE o

OEH 868

o
cat

s
5
5

e

JM
a_me

&

-
a

A o) A

(219 3-20] <

o

= 9T

Ahga] A

=
=

o AFIEE THH ofF

29| of

< ods7kE we 1

Aol gl ol ofy

s

O
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¥l

L I
o

= R

Ko

i

=i

=28
[ i

oy

cel

1o

1l

A Go AldE

.

A

mefo] ANZG o AAd

14

gl

o7

[IR=N
=

7F

:,7_

bl

=]
at

8. 889 8

¥ -

1l

SEGRRE
L L

TAELLALLL LRLALALLLLALLA R AL R AR LR LR

T

1]

e 1

B0l o] oy & o] ¢S

o 3]
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4.2 B3I A=

1

71711 <tely =ol7t

&

ARAZ T 2
SaAE FHo} w e A

= F= A, Pole,

A g

& O
s

29

g7 9] Ao

50 o
=
sl

—_

N

~o op

N -

e ”
=
st

) £

S 58

P — —

S
NURE
Z
—

—_
Sz
MmN

il A
KR

T
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2) -3 A=

O

ob#) [17 3-24]9F o] EVA A A 9] Aol Fo] i FE o mtE
°F 15me] ZAo|7F +H 92 Ad4" F A3 FH o 0.6m ZHel7t
Weld & gle oF 21 2ol WurE A4

WuEel S ohefel 2o AAA 3kgd FHol HEIF HAFHAME

Wuprel 9] Im A131S EAF] AMRDS) gheu H 3Rt o) &
23 BEE EA

B g7} A e Zo] 2R WyE A SEE 28 PA= 10m 2]
Fo 44

[29 3-24] F-o] ZAl 74
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1. AMRD?] <k 54 A9d=} 34

2. AMRD?| $A172] Al@2} 4

3. AMRDY] &3 A4 X9t 24

4. AMRD?] &9} 2olol b& 4554 23 24
5. AMRD®] <Hly} o]l wE AR 22 4







A4} AMRDS] A4 A% A¥As} 824

1. AMRDS] <ty SA AfZI} £4
L1 gHY " 54 A9

1)
¢)
@)
2)
1m 72| 8] 4= OFF| L}
(3dBi Whip SHE{| L)
o Axpu} 7
Fgoz o xgzw& —/:‘%xo 1 Hoi e%%
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3)

et 3k Sl i B e FEL T e

Ste|U T3] be] dAA AW S Fa FkEA o 20dB AEE 4%
=3 A3 = e o] wel -27.3dBidlA - 30dBiel kol =4 Hd wat
FrEA T 21 QHHYUE] o] 55 febstttd - 10.3dBi~-13dBig] <HHIY
ol5S FET F US

A& &3 AMRD® 57Fs A BEANAH(eirp) T eirp. B4HS 9sh
OtHIU o] 5 =H o IxAREZNE &83 4 9o} AFE3 dolHE
Agst7lo e TS Alde ddd

tellvt s =4 A A

WAL zbel] w2 otHU o] &

<3 4-1> WAl wE QU o] 5

TAZA | o5 | wAF | o5 | w4 | s
1 -27.3 121 -28.900 241 -29.9
2 =274 122 -28.900 242 -29.9
3 =274 123 -28.900 243 -29.9
4 =274 124 -29.000 244 -29.9
5 =215 125 -29.000 245 -29.9
6 =275 126 -29.000 246 -29.9
7 -27.6 127 -29.000 247 -29.9
8 -27.6 128 -29.000 248 -29.9
9 -27.6 129 -29.000 249 -29.9
10 =27.7 130 -29.000 250 -29.9
11 =217 131 -29.100 251 -30.0
12 -27.8 132 -29.100 252 -29.9
13 -27.8 133 -29.100 253 -30.0
14 -27.9 134 -29.100 254 -30.0
15 =-27.9 135 -29.100 255 -29.9
16 -28.0 136 -29.100 256 -29.9
17 -28.0 137 -29.100 257 -30.0
18 -28.0 138 -29.200 258 -30.0
19 -28.0 139 -29.200 259 -30.0
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| o5 | B | o5 | wA4 | s
20 -28.0 140 -29.200 260 -30.0
21 -28.0 141 -29.200 261 -30.0
22 -28.0 142 -29.200 262 -30.0
23 -28.0 143 -29.200 263 -30.0
24 -28.0 144 -29.200 264 -30.0
25 -28.0 145 -29.200 265 -30.0
26 =279 146 -29.200 266 -30.0
27 -28.0 147 -29.200 267 -30.0
28 =-27.9 148 -29.300 268 -30.0
29 =279 149 -29.300 269 -30.0
30 =279 150 -29.300 270 -30.0
31 =279 151 -29.400 271 -30.0
32 -27.9 152 -29.400 272 -30.0
33 -28.0 153 -29.400 273 -30.0
34 -28.0 154 -29.400 274 -29.9
35 -28.0 155 -29.400 275 -29.9
36 =279 156 -29.500 276 -29.9
37 =279 157 -29.400 277 -30.0
38 -28.0 158 -29.500 278 -30.0
39 -28.0 159 -29.500 279 -30.0
40 -27.9 160 -29.500 280 -30.0
41 -27.9 161 -29.500 281 -30.0
42 -27.9 162 -29.500 282 -30.0
43 =-27.9 163 -29.500 283 -30.0
44 =-27.9 164 -29.500 284 -30.0
45 =279 165 -29.500 285 -29.9
46 =279 166 -29.500 286 -29.9
47 =279 167 -29.500 287 -29.9
48 -27.9 168 -29.500 288 -29.9
49 -27.9 169 -29.500 289 -29.9
50 =-27.9 170 -29.500 290 -29.9
51 =279 171 -29.500 291 -29.9
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| o5 | B | o5 | wA4 | s
52 =279 172 -29.500 292 -29.9
53 -27.9 173 -29.500 293 -29.9
54 -27.9 174 -29.500 294 -29.9
55 =279 175 -29.500 295 -29.9
56 =-27.9 176 -29.500 296 -29.9
57 -28.0 177 -29.500 297 -29.9
58 -28.0 178 -29.500 298 -29.9
59 -28.0 179 -29.500 299 -29.9
60 -28.0 180 -29.500 300 -29.9
61 -28.0 181 -29.6 301 -29.9
62 -28.0 182 -29.6 302 -29.9
63 -28.0 183 -29.6 303 -29.9
64 -28.0 184 -29.6 304 -29.9
65 -28.0 185 -29.6 305 -29.9
66 -28.0 186 -29.6 306 -29.8
67 -28.0 187 -29.6 307 -29.8
68 -28.0 188 -29.6 308 -29.8
69 -28.0 189 -29.6 309 -29.8
70 -28.1 190 -29.6 310 -29.8
71 -28.1 191 -29.6 311 -29.8
72 -28.1 192 -29.6 312 -29.8
73 -28.1 193 -29.6 313 -29.7
74 -28.1 194 -29.6 314 -29.7
75 -28.1 195 -29.6 315 -29.7
76 -28.1 196 =-29.7 316 -29.7
7 -28.1 197 -29.7 317 -29.7
78 -28.2 198 -29.7 318 -29.7
79 -28.2 199 -29.7 319 -29.7
30 -28.2 200 -29.7 320 -29.7
31 -28.2 201 -29.7 321 -29.7
32 -28.2 202 =-29.7 322 -29.7
33 -28.3 203 -29.7 323 -29.7
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| o5 | B | o5 | wA4 | s
34 -28.3 204 -29.7 324 -29.6
85 -28.3 205 -29.7 325 -29.6
36 -28.4 206 -29.7 326 -29.6
87 -28.4 207 -29.7 327 -29.6
38 -28.4 208 -29.8 328 -29.6
39 -28.4 209 -29.8 329 -29.6
90 -28.4 210 -29.8 330 -29.6
91 -28.5 211 -29.8 331 -29.6
92 -28.5 212 -29.8 332 -29.6
93 -28.5 213 -29.8 333 -29.6
94 -28.5 214 -29.8 334 -29.6
95 -28.5 215 -29.8 335 -29.6
96 -28.5 216 -29.8 336 -29.5
97 -28.6 217 -29.8 337 -29.5
98 -28.6 218 -29.8 338 -29.5
99 -28.6 219 -29.8 339 -29.5

100 -28.6 220 -29.8 340 -29.5
101 -28.6 221 -29.9 341 -29.5
102 -28.6 222 -29.9 342 -29.5
103 -28.6 223 -29.9 343 -29.5
104 -28.7 224 -29.9 344 -29.5
105 -28.7 225 -29.8 345 -29.5
106 -28.7 226 -29.8 346 -29.5
107 =-28.7 227 -29.9 347 -29.5
108 =-28.7 228 -29.9 348 -29.5
109 -28.7 229 -29.9 349 -29.5
110 -28.7 230 -29.9 350 -29.5
111 -28.7 231 -29.9 351 -29.5
112 -28.8 232 -29.9 352 -29.5
113 -28.8 233 -29.9 353 -29.5
114 -28.8 234 -29.9 354 -29.5
115 -28.8 235 -29.9 355 -29.5
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H}

A2 °| 5 A °o| 5 A o] 5

116 -28.8 236 -29.9 396 -29.5

117 -28.9 237 -29.9 397 -29.6

118 -28.9 238 -29.9 358 -29.6

119 -28.9 239 -29.9 359 -29.6

120 -28.9 240 -29.9 360 -29.6
AL R

180°

[2¥ 4-2] AMRD A]2H& <Y WA} silE
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100mW (1) RSSI =7 %k 100mW (2) RSSI =78 %k
(-27.86dBm) (-28.79dBm)

— —

200mW RSSI =74 %t 500mW RSSI =74 4t

(-24.96dBm) (-21.82dBm)

[Z2¥ 4-3] A1 25 RSSI A 7k

1.2 ¢} eirp. R A ¥

1) ¢telY eirp. =4 Ad e
o YA H FHa o 2021d 7€ 13, S AATIAT A (&F 2A)
o &# : ¢t eirp. o5 =A
2) qtelv el 5738 A1 A%
o 74t AMRD
- 100mW-&, 200mW-&, 1IWE 5 3&+F
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Reference SMH|U =
- QHEY o] 5 ¢ 142
-10dBm+14.2+ &%t

#F EY o5

] r—cu{'mllhcﬂlu MNa) & 1C-2020-58897

g
dB
22

2=-37.41+F
= Propagation Loss = 27.41dB
x3h)
100mW : -18 dBi (-17.62 dBm)
200mW : -15 dBi (-15.33 dBm)
IW @ -8 dBi (-891 dBm)

o eirp. 4% (AMRD Ao~

T U o] 5+14.2

TR < [

CALIBRATION RESULT

o ¥ £ (Calibration No) : C-2020-070682 H|o|Zl{page) : 3 of 4
1. Antenna Factor (SAE ARPO5B) (cont.)
= il Antenna Factor Antanna Faclor Antenna Factor
Frequency B Fraquancy (aB(1/m)) Fraquancy (@B
(el Harizontal Vertical it Horizontal Vartical e Harizontal Wertical
128 134 12.4 159 127 14.1 190 16.6 15.6
I a2 13.4 12.4 160 12.8 14.1 191 16,5 16.7
130 13.4 124 161 12,9 14.2 192 16.3 15.7
131 13.4 12.5 162 13.0 14.3 193 16.2 157
132 134 125 163 13:1 14.3 194 16.0 15.8
133 13.4 126 184 13.2 14.3 195 15:9. 15.7
134 133 12.6 165 13.4 14.3 196 15.7 157
135 13.3 12.6 1686 136 14.3 197 15.6 15.7
136 13.2 128 167 13.8 14.4 198 15,5 15.7
137 13.2 126 168 13.9 14.5 198 15.3 15.8
138 13.1 126 169 14,1 14.6 200 15.2 15.8
139 131 12.7 170 14.3 14.6 205 14.9 16.1
140 13.0 128 171 14.5 14.6 210 14.8 16.2
| 141 13.0 12.9 172 14.7 14.6 215 15.1 16.5
| a2 12.9 13.0 173 14.8 14.7 220 15.7 16.6
[ 143 12.9 13.2 174 15.1 14.7 225 16.5 16.6
| 144 12.9 13.2 175 15.4 14.7 230 18.0 172
| 145 12.8 12.3 176 15.8 14.8 235 18.9 72
| 146 128 13.3 177 16.2 148 240 19.5 175
| T 127 13.3 178 16.6 15.0 245 19.0 17.6
| 148 12.7 133 178 16.9 15.0 250 18.1 17.8
| 148 T 13.4 180 17.0 14.9 255 17.5 18.1
| 150 12.6 13.4 181 17.1 14.9 260 17.2 186
| 161 12.6 13.5 182 17.2 14.9 265 175 19.3
| 152 12.6 13.5 183 172 15.0 270 183 197
| 153 12.6 136 184 17.2 15.0 275 19.5 203
154 12,6 13.6 185 171 15.1 280 21.0 211
155 12.6 13.7 186 17.1 15.2 285 226 219
156 12,6 13.8 187 17.0 15.3 290 24.5 228
157 12.6 13.9 188 16.9 15.5 205 262 239
158 12.7 14.0 189 16.8 156 300 21.5 252

we 47| Waol cHY SEEYTE 1.3de (MEI4E 95 %, k=2) &,

[2% 4-4]

A2
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FEol eirp. 54 235k




[2% 4-5] <tElv

g 54

]



(19 4-6] 574 A=~

[28 4-7] Reference =3
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2. AMRD®| 4172 X327 &4

2.1 34 A s

02021 7€ 149(57), 10:00-1600

DEAE Al () - KA E T ol 7 (2]
: AMRD %4 A =4

AMRD #4171 3 : 100mW, 200mW, 500mW (3th)
F521 teElY o]

FEILt =o] sl H 7] 1Im

2
Al QFEIY 2ol 1 sl 71E 4m

dE o e
2P >

o O O O O

oo gia) 4.2km
Tu 1Az 3
£ i 152

£ %7

[72¥ 4-11] AMRD #4148 54 &x
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22 574 A% 34

—_
~

T2 #Hx 2 A

¥ 1 N35.154972, E129.1506

¥ 1 N35.122837, E129.12413

2 9F 4.23km (2.28NM)

SR

2 100mW, 200mW, 500mW (3t 52 $41)
Ado]l5 -6dBi 71+ $AEH AA)

7] 1 2% FIR AL FA

o]E
o] B 7 12:29 ~ 13:55 (1h:25m)
dlolEl : & 7,1697] WA A Al

P

1o
L=,

o O O
oy o oy oy ol

A
A
P
._[_/\

X

A

hid

o

B

Al

-

—~
rO
vi)

<

I

N

nj
==
At

@
o 4 I op
bob (> 1
o)

<E 4-2> & dHely @

T 1H H AR 14w A A 7
100mW 2,280 166 2,446
200mW 2,272 165 2,437
500mW 2,131 155 2,286

A 6,683 486 7,169

(93.2%) (6.8%) (100%)
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Connection EUT : EUT : NMEA @ : COM7,38400,N,8,1

12:29:24.139 LOOOOOOOOOOOOOSOSS5555>>> Start saving

12:29:24.138 < EUT

$PCMR4,7,29,1106,2,4551,-103.36%01"0D"0A!AIVDM, 1,1,7,A,1>h8mM?P009?=8jD7JWS
=wvV0000,0*3F"0D"0A

12:29:24.330 < EUT :

$PCMR4,8,29,1112,519,4176,-105.29x0D"0D"0A!AIVDM, 1,1,8,A,1>h8kq?P009?=70D7Jo
<sgvh0000,0«68~0D"0A

12:29:24.603 < EUT : $PCMR3,29,1125*33"0D"0A

12:29:24.825 < EUT
$PCMR4,9,29,1131,182,1941,-124.10«0B"0D"0A!AIVDM,1,1,9,A,1>h8IB?P009?7=6hD7K2
6Jwwb0000,0+x70"0D"0A

12:29:26.137 < EUT

$PCMR4,0,29,1181,2,4430,-103.95*06"0D"0A!AIVDM, 1,1,0,A,1>h8mM?P009?=8jD7JWS
=wvV0000,0%*38"0D"0A

12:29:26.329 < EUT

$PCMR4,1,29,1187,519,4161,-105.37«01"0D"0A!AIVOM, 1,1,1,A,1>h8kg?P009?=70D7Jo
<sgvh0000,0«61"0D"0A

12:29:26.824 < EUT

$PCMR4,2,29,1206,182,1971,-123.75%*00"0D"0A!AIVDM, 1,1,2,A,1>h8IB?P009?=6nD7K2
6Jwwb0000,0+78"0D"~0A

12:29:28.152 < EUT
$PCMR4,3,29,1256,2,4214,-105.08+*0E”0D"0A!AIVDM,1,1,3,A,1>h8mM?P009?=8jD7JWS
=wvV0000,0*3B"0D"0A

12:29:28.326 < EUT

$PCMR4,4,29,1262,520,4050,-106.00%02"0D"0A!AIVDM, 1,1,4,A,1>h8kq?P009?=70D7Jo
<sgvh0000,0%x64"0D"0A

12:29:28.822 < EUT

$PCMR4,5,29,1281,183,1971,-123.75«09"0D"0A!AIVDM, 1,1,5,A,1>h8IB?P009?=6hD7K2
6Jwwb0000,0+x7C*0D"0A

12:29:30.151 < EUT

$PCMR4,6,29,1331,2,4421,-103.99*05"0D"0A!AIVDM, 1,1,6,A,1>h8mM?P0097=8jD7JWS
=wvV0000,0*3E"0D"0A

12:29:30.325 < EUT

$PCMR4,7,29,1337,521,4212,-105.09«0F~0D"0A!AIVDM, 1,1,7,A,1>h8kqg?P009?=70D7Jo
<sgvh0000,0«67"0D"0A

12:29:30.822 < EUT

$PCMR4,8,29,1356,183,1971,-123.75+*0F"0D"0A!AIVDOM, 1,1,8,A,1>h8IB?P009?=6hD7K2
6Jwwb0000,0%7170D"0A,2,A,1>h8mM?P0097=8jD7JWS=wvV0000,0*3A™0D"0A

[ 4-12] AMRD <41 dlo|H
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4) AMRD d|o] ¥

o 100mW
o 200mW
o 500mW

ofr opy ofy
RN )

TAlE

TAlE& 985%
FAle 98.2%
Tl 99.9%

TE I HAAL | 14 wAR] | A 7 FAE
100mW 1,653 120 21 1,800 9B.5%
200mW 1,650 118 32 1,300 98.2%
00mW 1,678 120 2 1,300 9.9%

100mw O] =21 515t

-4

|l

200mw O]==41 S5k

Ll

500mw O|5=41 $HE

[2% 4-13] v]=Al &g
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5 AMRD 41 415 Al7] (RSSD

O

@)

O

=k

=

: -126.9 dBm

-98.0 dBm

AA 4t 0 -106.0 dBm

<3t

4-4> RSSI 241 A3}

A4

A

;}L

B
=
o
£t

100mW -126.9

-101.3 -103.8

200mW -127.6

-98.9 -104.1

500mW -126.9

-98 -110.1

O

(o2}
EN

-127.1

-994 -106.0

1100 W’

! ‘mw'\l m

b

'

e i
WWWMWMM,»,M,.wwmmmwmw

100 mw
TMWWHWWH‘WWMWMM ‘ | o WWW
200 mW
Pw%w iy ‘W F’l" "1{‘ "“‘r fhy “ ” W “ {iviolnrit Pt '”r‘“\]’”""‘“““"”"“wr“'mw'w't'w*‘*‘v‘mmwwwwmwm»%w
|
|
. | f ’
( \‘
W vW u‘ M‘ " |
500 mw

T

[29 4-14] RSSI &4 A3
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6) AMRD 1 wlA]#]2] RSSI #4

<#& 4-5> 19 wAl A 9] RSSI &4 23}

#H A

B

A

‘?_

100mW -108.2 -101.3

200mW -1045 ~98.9

500mW -102.0 -98.9

3

i -104.9 -99.7

100mw (1HH| A X])

VW'WVMWWWMMWWWW ]

200mw (1% B A| X])

”W\&.M}.ww, AP g b ‘yr‘u‘e,a»wr,,»mww«»WmMv’\,,ww‘l,,,,'.n, ] e WW‘”’“T“‘"”“"‘*‘V*Wf’”*“M\'«'mwvvw,‘mwwﬁy‘.«/A..,,.m,\‘ﬁ,“\“l’

500mw (151 HIA[X])

T e = A

DALY

(28] 4-15] 1Y WA A2l RSSI &4 Az
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6) AMRD 14%¥ wA]#] 9] RSSI &4

<H& 4-6> 14% v A[x] 2] RSSI &4 A3}

T Az A A7
100mW -126.9 -101.9 -107.3
200mW -127.6 -100.6 -111.0
500mW -126.9 -99.0 -120.0
1t -127.1 -100.5 -112.8
100mW (14 O A| X])
B \/’w"\\ g - o o T Jr\va‘V\/\k
‘L/\\/\[”\(\LA

200mw (145 | A|X])

500mW (145 H|A| X])

[27 4-16] 149 viA] =] ¢] RSSI &4 23}
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7) AMRD &2 w2 RSSI Hlul (1 HA]A])
o Hlx 37k : 13:32713:52 (20%)
o "l "lolE  FAV] &= ¥ 77 58170

<E 47> F24171 Z¥el wE RSSI WAl (I A1 A])

S EPS B A
100mW -106.8 -102.8 -104.3
200mW -103.6 -100.7 -102.2
500mW -100.7 -98.9 -99.6

S -103.7 -100.8 -102.0

RSSI H| @ (1HO{A| x|, 13:32-13:52, M E4=21Z} 5817))

Y e e R N

oo seaiio N 6o AN ANy ANy Pt s Ay Mot s A i, AN A PN
AR FN A e V’“M”W'““WW”W”’*“"W\"L’MWMwﬂr’“"“"w‘v\fv\ﬁwmw\w\m»wwﬂwmwv\rmmwwuxwmﬁ/\fw
A

——100mW ——200mW ——500mW

[29 4-17] $417] &2l wh& RSSI HlaL (1% WA A])

8) AMRD &3] w2 RSSI vl (141 WA A])
o Hlul 3k 1 13:32~13:52 (20%)
o Hlu Holy : F217] =¥ E 77 6270

<3 4-8> F217] ™o whE RSSI vl (14 WA A])

7 22 2 v e
100mW -105.4 -102.1 -103.9
200mW -103.5 -101.1 -102.2
500mW -126.9 -122.2 -123.3

Bt -111.9 -108.5 -109.8
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RSSI H| 1l (14#D0| A| K], 13:32-13:52, MB5=2t2 627H)

-100

W

B 500 mW

-130
——100mW ——200mW ——500mW

[19 4-18] 4171 &l wt& RSSI HlaL (149w A]#])

2.3 34 A=

[Z29 4-19] 4171 A= 21X
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[Z29 4-20] <=4 SHElY AR $14]

3. AMRD?] |4 AA Agd2dx) £4

3.1 32 A4 AF Ae

02021 7€ 21¢, 10:00-18:00

A A])

At (492l AMRD

hya
s

[mt
‘.mvo
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6.1km
142318

FEH 225

© meal

(29 4-21] 9 24 A 3

3.2 A4 AN AP Az B4

D o7l =4l A3 (24 91A])

o FAl AIZF 1 13:30~16:37 (3A]ZF 6%)
o FAl Hlolgy (MAA])

- 100mW(1) : 11,172

- 100mW(2) : 11,176

- 200mW : 11,176

- 500mW : 11,172

_80_



o "oy FAl&
- 100mW(1) : 94.1%
- 100mW(2) : 90.7%
- 200mW : 94.8%
- 900mW : 99.0%

o Hit 4 A5 A7l (RSSD
- 100mW(1) : -111.90 dBm
- 100mW(2) : -114.45 dBm
- 200mW : -112.83 dBm
- 900mW : -109.26 dBm

<& 4-9> ol7d Al A (2.9F)

s 100mW (1) | 100mW(2) | 200mW 500mW

Al A 2k 13:30:50 13:30:47 13:30:47 13:30:50

T a2AZ 16:37:02 16:37:03 16:37:03 16:37:02

TAIAE 03:06:12 03:06:16 03:06:16 03:06:12
T4l dleoly 2,627 2,534 2,649 2,766
TFAl& 94.1% 90.7% 94.8% 99.0%

RSSI(# £) -129.43 -129.39 -130.1 -129.39
RSSI(H ) -98.91 -101.99 -98.33 -96.81

RSSI(H ) -111.90 -114.45 -112.83 -109.26

_8']_



@)

ol 7t Al Al e Al7] (RSSD

O 7|TH =41 - 2XH{ T A)

24t 0| 7|ch =41 (100)

[ttty

o

24kt- 0] 7| $=41 (101)

Al

il

v wwmﬁn”ﬁ“j W H
W T P et L

o

2At- 07|} £

A (200)

2Xt- 0] 7| 4= 41 (500)

e TR

ol7]d] 44l A& e RSSI 4 4

[19 4-22]

7




2K O|7| o & - Msg.#1 (TIH])

11000

12000

2Xt- 0] 7|l =41 - Msg.#1 (100)

2Xt- O] 7|Cl =41 - Msg.#1 (101)

'"W}p WW Wrw;,\fﬂw‘rrﬁ%,W"“*\fww,v“ﬂﬁwww Wﬂ“]W’TM!Wr‘""‘fmzm* M{”‘,“’WF

WmWW‘W’W’*“W‘WTf‘h”“ww1
i h‘"“f\}wwww«

2K} 0] 7|CH =41 - Msg.#1 (200)

10000

11000

14000

2K} - 0] 7| =41 -msg.#1 (500)

14000

[c19 4-23] o7l 541 A Z o] RSST &4 A3 (19 WA A])
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2) S E

O

@)

S A7

2=
A

S A3 133
b 12:39~15:26 (24 %F 47+)
glol & (v A]4))

- 100mW(1) @ 1,176
- 100mW(2) : 1,566
- 200mW : 1,722
- 500mW : 1,952

@)

dlol A&

- 100mW(1) : 70.8%
- 100mW(2) @ 62.7%
- 200mW : 68.7%
- 500mW : 77.8%

o Wt 44 A5 A7) (RSSD

100mW(1) : -100.50 dBm
100mW(2) @ -98.72 dBm
200mW : -98.28 dBm
500mW : -102.61 dBm

<G 4-10> 8 E F41 A3 (133

T 100mW(1) | 100mW(2) | 200mW 500mW
Al ZFA] 2} 12:39:14 12:39:14 12:39:15 12:39:17
T8 A7t 15:26:29 15:25:46 15:26:26 15:26:29
TAIAIZE 02:47:16 02:46:32 02:47:12 02:47:12

T4 dlolH 1,776 1,566 1,722 1,952
Tl & 70.8% 62.7% 68.7% 77.8%
RSSI(# 2~) -119.36 -116.96 -116.57 -120.15
RSSI(H of) -95.58 -86.52 -88.78 -94.80
RSSI(F ) -100.50 -98.72 -98.28 -102.61
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2k - Q E13HXE =41 (T A])

12000

2%t - 2 E1%t 424 (100)

2000
5000

o W

1100

12000

2XF- R E18AL $=4 (101)
— s AT M
e Jrru‘ ',n ‘ =TTy m m e
! MW ”hu i y Y Y H [ " ’Iw I'HrrMevwW’w""{-u"m‘w.IW“’WJhWV!“!’FP*WWWWVW\%WW‘M'M’wl

2XF- R E13FK} 4=l (200)

N’“'W *-," .W #’WWW'W W !W MMW

2X}F- 2 E13HX} 5= (500)

o T[T

12000

[18] 4-24] QE(13Fx}) 24 A5 o] RSSI 24 Ax}
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- 100mW(2) @ -104.58 dBm
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<E 4-11> 8E 2 A3y (284}
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- 500mW : 55.0%
o H 21 Als A7l (RSSD

_95_



100mW (1) : -101.74 dBm
- 100mW(2) : -100.73 dBm
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509 km, °]s 4 0 ~ 85 km

2 2l
1 Qe =] @ &l H 7] 30 ecm 2 Im
2 (eir.p.) : 100mW, 500mW
21 QHEY =o]  dlFH 7lF 4 m
¥ 101 : ID=979000101, eir.p.=100mW, H(Tx)=1 m, H(Rx)=4m
102 : ID=979000102, e.ir.p.=100mW, H(Tx)=30 c¢m, H(Rx)=4m
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T4l AIZE 00:45:04 00:45:04 00:45:08 00:45:08
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T & 39.1% 60.2% 70.5% 78.6%
Hl Al & 60.9% 39.8% 29.5% 21.4%
A -110.50 -118.18 -108.57 -108.57
RSSI H o -93.84 -96.54 -88.78 -88.78
4t -99.48 -109.76 -98.55 -98.41
<E 4-15> o] FAl A A3 (8E F4l - 233
33-2ESA
(a3 ah) 101 102 501 502
FAL A A 13:46:12 13:46:14 13:46:14 13:46:14
TA TR 14:277:56 14:30:26 13:53:42 14:28:30
FA A 00:41:44 00:44:12 00:07:28 00:42:16
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T & 43.3% 68.6% 93.8% 84.2%
n Al & 56.7% 31.4% 6.3% 15.8%
A -111.70 -118.79 -101.99 -109.24
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4t -101.00 -104.31 -96.77 -99.38
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¥ 010 : ID=979100010, eir.p.=100mW, H(Tx)=10 cm, H(Rx)=2m
010 : ID=979100020, e.i.r.p.=100mW, H(Tx)=20 cm, H(Rx)=2m
010 : ID=979100030, e.ir.p.=100mW, H(Tx)=0 cm, H(Rx)=2m

<X 4-17> <HHY Eolo] & AMRD A sAdE A

T 010 020 030
271 9 (eirp.) 100 mW 100 mW 100 mW
FA1 QHH Y o] 10 cm 20 cm 0 cm
21 QFElLE =] 2 m 2 m 2 m
FAl A= 13:59:11.964 13:59:12.011 13:59:10.908
T2l F=5 15:42:08.032 15:31:31.553 15:42:08.957
T4l AIZE 01:42:56 01:32:20 01:42:58
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FA71 $1A 1 A Fa A A
OOPEﬂUr ddlels @ -6dBi 7l $A1EE AF
oFAZEY : eirp 7IF 100mW, 200mW, 500mW
oMY o] @ FARMHY a5 Im, 41 FElLF 9 4m
oFFAIAR 1Ak 4.23km(2.28NM), 2%} 6.1km(3.3NM)
o0& WE FAE HIE <F 4-3> % <F 49> Fx
olzxk A& =AY Ay EA
- F21ES 500mW E3#HalA 99.9%, 200mW &35 lA 98.2%, 100mW

=904 985%= L}ERE

- RSSI®] FHjA]= 500mW == oA -98.0dBm, 200mW ZZHJA -
98.9dBm, 100mW Z=#o|A -101.3dBmo = YEyton Zeo x}
ole we} RSSI ztol7} wrAJall ovt Z2of nl#ste] xfo]7p WA
e &e Aow yed. = RSSIZF &9 ol9ox 7 A8
7 Qo) o& Wyt HAsE Aew wd

- 100mW ¢ 200mWe] 2188 0.3% 2Fol2 23] 100mW7t =&
o=z vetygtoy Falve] A& AR R FollA 7ile &
2 Bl T3 500mW E39 A9 FAEo] oF 1.4% =4 YELY
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A
A} o

Lo

o, EFFo] B&FE FAEol A YelUA| v 2o wsle] u
oA=& Ao ddd. o= dHolg FAEe Ae &9 o]9
A% 7|} Sl oz 3k JFo] WA= Ao Ay

- AMRD 21719 FAIAEE Autatas 2 AFA(AIS)e] FAAE 7|&
2l -107dBmez A §3sti dolH F2&S 80% oldo=m H&3h
3, 100mW4 9o A% 423km(2.28NM) o]4+e] EAAE 217}
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gl E

9 F20&E 500mW 29 A4 99.9%, 200mW F e
29 948%, 100mW F9] A9 941%% BF 90% o9 F4al
S vbebd whebA 1 A A4S Ha 61km ol Ake] Aw ol A
WSS et dlolE Falgo] Snd sow rvAY

- 6.1km(33NM)9] AelA 14 FAF B9 B9 RSSI Barghe

500mW =9 ol A
100mW 2= o] A]

AR

- 109.26dBm, 200mW

2o 7} A &=
A EFEo nlEsiA = ¢
9o &= RSSI 4

'}
=9

Ao eto

e mAE

.

T

Z 2o A
- 111.90dBmo. 2 $217]9] o] wel 2 AE
Ao ® vehd. 28y 41719 RSSI=
, ol

71e} BAIZH QA7)

- 112.83dBm,

o o

7] &9
g3t A

A7 A=Eo] o 6 km(32NM)
Fago] UEtEE, d5E Im o3
100mWe] 202 6 km o]4ke] 7]

<E 5-1> A =9 E FAE v (RE o]lF 4l
G 5 ~bkmeo|W | ~6kmoe]W | ~7kmo]W | ~8km©o] W
100mW 86.8% 81.7% 76.8% 70.2%
200mW 89.7% 85.4% 78.8%% 71.3%%
500mW 97.4% 93.6% 90.7%% 87.7%
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110%
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93 5%
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87.7%
85.4%
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70.2%
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- olE T Ag EYo wE doly FA&e HAA 4 s
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Feol A 708%% Uehd, Zelo] BE doly fa&e Zeld vl
8 =35 500mW FHlA Fa&el ¥A vehkow
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100mW e} 200mW &3 9] 9ol & ZolE HolA &
- AgEE ZHd O doy FileEs l"i:”‘if{ A3}, 8km o2l 7
o] 4= 100mW, 200mW % 500mW =5 HZA 70% o] A&
o] vtERH
- T S5A Al Hold s 4182 AsE e, 500mWell H
skl 100mW 2 200mW Z3 o] FAlgo] o o] Ay E o=
LR
- 5 A M2 FAEe] e VeVE HEst dojd A
T4 A 10km Ao e F41&2 100mW 2 200mWe] 7
59.7%, 500mWe] 4% 81.1% A== FAH. wakA o]F *ﬁq
T HlolE F4& 60% AEE 7|To2 ¥, 100mWe &=Ho=
10km A X Sl A7t gr4d 7 FA =, 5oomw4 =4
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<E 52> 29 2 BAALY oy FAE (o]F FA)

Fr

%L
~okm|~6km| ~7km| ~8km| ~9%km | ~10km]| ... | ~15km|~16km

100mW | 86.8% | 81.7% | 76.8% |70.2% | 65.2% | 89.7% | ... | 32.4% | 26.9%

200mW | 89.7% | 85.4% | 78.8% |71.3% | 60.9% | 89.7% | ... | 28.8% | 22.6%

S00mW | 97.4% | 93.6% | 90.7% | 87.7% | 84.4% | 81.2% | ... | 65.2% |62.0%
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- Z£217] ¢tHY E=o] alFH 1m 71+ HA2 9 100mW(eirp =
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2. AMRD®] 324 E9< 1% =AZE /A et
2.1 712 AMRD ZA] % (ITU-R M.2135-0)

Technical and operational characteristics of group B autonomous maritime radio

devices using automatic identification system technology

2.1.1 Introduction

AMRD Group B are mobile stations operating at sea, transmitting
independently of a ship station or a coast station. These AMRD Group B
do not enhance the safety of navigation and they deliver signals or
information which are not relevant for the navigator of general shipping.
To avoid confusion or an overload of information on the bridge of a vessel
AMRD Group B should not be permitted to use the designated frequencies
for DSC and AIS 1 and AIS 2. Consequently, signals and information
originated by AMRD Group B will not be indicated on DSC, Radar,

Electronic chart display and information system or AIS.
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2.1.2 Technical characteristics of group B autonomous maritime radio devices using

automatic identification system technology

a) The transmitter e.ir.p. should be limited to 100 mW.

b) These devices operate on a non-interference basis, i.e. they should not
interfere with nor claim protection from other existing services.

c) These devices operate on one 25 kHz channel.

d) These devices should have an integrated antenna. The height of the
antenna should not exceed 1 m above the surface of the sea.

e) These devices should have a protected external power switch and

transmit indicator.

2.2 AMRD 3 A 5 B¢ A3

ITU-R M.2135-0 : Technical characteristics of autonomous maritime radio devices

operating in the frequency band 156-162.05 MHz.

Annex 2 : Technical and operational characteristics of group B autonomous maritime

radio devices using automatic identification system technology

2.2.1 Introduction

AMRD Group B are mobile stations operating at sea, transmitting
independently of a ship station or a coast station. These AMRD Group B
do not enhance the safety of navigation and they deliver signals or
information which are not relevant for the navigator of general shipping.

To avoid confusion or an overload of information on the bridge of a vessel
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AMRD Group B should not be permitted to use the designated frequencies
for DSC and AIS 1 and AIS 2. Consequently, signals and information
originated by AMRD Group B may not always in every instance be

supported on DSC, Radar, Electronic chart display and information system
or AIS. For systems that do, this information should be easily disabled by

the user.

2.2.2 Technical characteristics of group B autonomous maritime radio devices using

automatic identification system technology

a) The transmitter e.ir.p. should be limited to 100 mW.

b) These devices operate on a non-interference basis, i.e. they should not
interfere with nor claim protection from other existing services.

¢) These devices operate on 160.900 MHz (VHF channel 2006).

d) These devices should have an integrated antenna. The height of the
antenna should not exceed 1 m above the surface of the sea.
e) These devices should have a protected external power switch and

transmit indicator.

2.2.3 Burst transmission requirement

This Annex specifies how data should be formatted and transmitted for
units have a limited range. Burst transmission behaviour will increase the
probability of reception and is required for units that operate on the

surface of the sea transmitting at low power level
Burst behaviour confirms with ITU-R M.1371 Annex 9 “requirement for

stations using burst transmission” with minor modifications in the

following sections.
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General characteristics

- Transmitter characteristics
- Synchronization accuracy
— Channel access scheme

- User ID(Unique identifier)

2.2.4 General characteristics

<Table 5-3> Required parameter settings

Parameter name Setting
Channel(2006) 160.9MHz
Bit rate 9,600bps
Training sequence 24 bits

Transmitter settling time(transmitter
within 209 of final value, Frequency
stable to within +1 kHz of final <1.0ms
value). Tested at manufacturers

declared transmit power

Ramp down time <832us
Transmission duration <26.6ms
nominal  100mW/20dB

Transmission output power

e.lLr.p.

2.2.5 Transmitter characteristics
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<Table 5-4> Minimum required transmitter characteristics

Transmitter Parameter

Requirement

Carrier power

nominal 100mW/20dB rms ei.r.p.
(measured over the burst duration)

Carrier frequency error

+500Hz (normal). +1,000Hz(extreme)

Transmitter burst duration

< 26.67ms

Slotted modulation mask

A f.<*10kH:0dBc
+10kz<A f,<+25kl: below the straight
line between - 20dBc at =10 kiz
and
- 36 dBm at +25kiz
£25 k<A f.<£62.5 kiz: —36dBm

Transmitter test sequence
and modulation accuracy

<3,400Hz for Bit 0.1(normal and
extreme)
2,400Hz+480Hz for Bit 2,3(normal and
extreme)
2,400Hz+240Hz for Bit 4~31(normal,
2,400Hz+480 extreme)
1,740Hz+175Hz for Bits
32~199(normal,
1,740Hz+350Hz extreme) for a bit

pattern of 0101
2,400Hz+240Hz (normal, 2,400+480Hz
extreme) for a bit pattern of
00001111

Transmitter output power
versus time

Power within mask shown in Fig and
timings given in below

Transmitter spurious
emission

<-36dBm 9Kz to 10l
<-30dBm 1Glz to 4G
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+1.5dB
-1 dB
-3.dB

-50 dB

[Figure 5-3] Transmitter output envelope versus time

<Table 5-5> Definitions of timing for Figure 5-1

. Time .
Reference Bits Requirement
(ms)
7 0 0 Start of transmission slot. Power should
v NOT exceed -50dB of Py before 7)
Ty 0-6 | 0-.0625 | Power exceed -50dB of P
T 6 0.6%5 Power should be within +1.5 or -3dB of
PSS
15 .
T 3 0.833 Eower Shoul(vflvbe within +1.5 or -1dB of
ss (start of training sequence)
Tr (includes Power should remain within +1.5 or
1 stuffing 233 24.271 | - 1dB of Py during the period 73 to
bit) 1r
Tr (includes )
1 stuffing oAl 95104 Power Shoulq be -50dB of P and
. stay below this
bit)
1 256 26.667 | Start of next transmission time period
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2.2.6 Synchronization accuracy

There is no requirement for UTC synchronization.

2.2.7 Channel access scheme

The AIS station should operate autonomously and determine its own
schedule for transmission of its message based on a random selection of
the first slot of the first burst. The other three slots within the first burst
should be fixed referenced to the first slot of the burst. The increment
between transmission slots within a burst should be 75 slots. The AIS
station transmit messages in a burst of 4 messages no more than once per

minute.

> 8 frames

7 M
|| — || —
%

To To+ 1 min 65 To+ 7 min To+Bmin6s

Time

[Figure 5-4] Burst transmissions in active mode

2.2.8 User Identification (Unique identifier)

The numbering of AMRD Group B devices should be in according with
ITU-R M.585.

2.2.9 Transmission message structure

An AMRD Group B device should transmit an AIS Message 1 as defined
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by ITU-R M.1371 using the transmission scheme described in section 7.
The AIS Message 1 special manoeuvre indicator should be set to 3 to
indicate that the source of the transmission is an AMRD Group B device
transmitting on channel 2006. SOTDMA communication status Slot
time—-out should be set to 0, and the slot offset should be set to 0.

the following values may be used with the true heading indicator:

<Table 5-6> Enhanced true heading indicator description

Heading Value Description
0-359 True heading in degree(0-359)
360 Adrift
361 Anchored/Moored
362 On a set COG/SOG vector
363 Remotely operated
364 Operating autonomously
511 not available(default)

The AMRD Group B device should also transmit an AIS Message 24B as
defined by ITU-R M.1371 once an hour by replacing the AIS Message 1
transmission burst with the AIS Message 24B
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4) $417] 93 =old mE AMRD &4l Al@ 4%
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- A1 SHElY o] 0 cm @ A 9841%, H1t RSSI - 83 dBm
- &4 FElY =o] 10 em @ A4S 94.03%, H 1 RSSI - 9441 dBm
- &2 QFElY =o] 20 cm @ FAlE 94.91%, Ht RSSI - 8258 dBm
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MOBZ AF&-5&= 749 <Y =07} s 715 10 am A =olA @41 AMRD
FAC 100mWe] 8o 2 1 km S A A dolg 4 909% ©] 4

dHEE Qo7 Y
w2l MOBE A}&3l= AMRDY] 7%l %= &4 Ale)ut o5 &fcha
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