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SUMMARY

Under the terms of 'Technical Regulation for the Radio Equipment of
Maritime Service’, we established adequate provisions for Inmarsat ship
station, Shipborne radar and Automatic Identification System in marine
Aids to Navigation services. Under the terms of 'Technical Regulation
for the Radio Equipment of Aeronautical Service’, we established
adequate provisions for Automatic Dependent Surveillance - Broadcasting
system. Additionally we established provisions for global mobile personal
communications by Thuraya satellite, Fixed Point-to-Point communication

system and digital Trunked Radio System.

In 2009, interference analyses for terrestrial radio station frequency
assignment were performed 49 cases(119 stations) for aeronautical

services and mobile communications, etc.

We established provision for Maritime Mobile Service Identity of the
Regulation for Radio Identification Regulation and proposed the
enhanced method for performing international registration by CRMO.
Especially, we urged to design and develop for a large quantity
terrestrial frequency international registration at once and registered
maritime & aeronautical station frequency on ITU wusing developed

international registration software.

We studied about the spectrum requirements, sharing with other
services and considering candidate frequency bands, etc. about WRC-12
agenda items for the safe operation of Unmanned Aircraft Systems and
facilitate introduction of new aeronautical mobile service. In order to
improve domestic technical regulations rapidly and study international
standard tendency, we attended ITU-R SG5, International Maritime

Organization and International Civil Aviation Organization meetings.
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beacons (racons)

- ITU-R Recommendation M.1176 : Technical parameters of radar
target enhancers

- ITU-R Recommendation M.1460-1 : Technical and operational
characteristics and protection criteria of radiodetermination radars
in the 2900-3100 Mt band

- ITU-R Recommendation M.1796 : Characteristics of and protection
criteria for terrestrial radars operating in the radiodetermination
services in the frequency band 8500-10500 M
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o o4& TP IMO 55 A FolHe H5417] 54
CUGOID) L (ITU-R gniﬂ(;;?ssognﬂtx 1, 2
EA (ITU-R M.1460-1, Annex 1, 5) table, Sys’tem o )’ ’
=|CH | A E= | EIPS

OFE| L}
HEZ(°)

=4 4.0 1.0 2.3 0.75

=% 30.0 24.0 26.0 20.0
Foi(sidelobe) Z+:H(dB)

+ 10° O|LH 28 23 31 23

+ 10° o[ &t 32 31 40 30
0|5 (dB) 28 26 32 27
3| X Z(rpm) 60 20 60 20
ZAIZ/
Z|CHE = (kW) 75 30 50 5
It (Miz) 3,080 3,020 9,445+30 9,375+30
A X[HA|ZH(us) 1.2 0.05 1.2 0.03
AT Ol (Hz) 4,000 375 4,000 375
=42
S 2Tl (IF) (M) 60 45 60 45
IF CHod = (M)
Short pulse 28 6 28 6
medium/long pulse 6 2.5 6 25
TZX|=(dB) 8.5 3 8.5 3.5

(4) IEC N¥ %

=
R LN

o IECeIA gelstar =

1 o] Foll EA ==

- IEC 62388

Aup=g golgel 7S 271E 2008d 7Y

ot obel Aol Mo @

2007, Shipborne radar - Performance requirements,

methods of testing and required test results

- IEC 62288

on shipborne

2008, Presentation of navigation-related information

navigational

displays

- General requirements,

methods of testing and required test results
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- 10007 ©]/de] AH2 dolr e Fazd<S 340mmeol A 320mm=
H7 (3 45 7Hs3 2312029 LCDAIo] =9l 2
- 50055 o] FaZAA 250mme] #Heolurt Do AL 1000

R = ] R
=4 °l%)
- HA 53X EZFS F7H180mm 1071—207l, 250mm  1071—307H,
320mm 207} —407})
EET = 500& o] &t = O|AF
e 500 0|0t 10,000= oot 10,000E 0] 4
ESEAPNE=) 180 mm 250 mm 320 mm
ESEASS kS| 195x195 mm 270x270 mm 340%x340 mm
=SRS5S e ey =
glolH
B A 20 30 40
SZHAIS
AABEZAS 20 %0 40
= X
3|¢E¥;ltsa+¢ 100 150 200
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- =39 FAAT T
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oM (&=0[ 6m) 7nm 8nm

5l 2t (=0[ 3m) A= 6nm

SOLAS21(=0| 10m) 7nm 11nm

SOLAS(=0| 5m) gle 8nm
RO EFALRIRY A M NS 5nm(X-band), 3.7nm(S-band)
2|8 £t F0| 2nm 4.9nm(X-band), 3.6nm(S-band)
2 M(Z0ol 10m) = 3.4nm(X-band), 3.0nm(S-band)

3. ¥ERAE AFHEZA
7 e

A5 21 2 =] (Automatic Identification System)@& 161.975 M9} 162.025 M
Fag dIAE AMEste] 9, FE, £ 5o JRE FUIFHez A
sto] AFsles Ao r Hdube] HdXsts AWAtE A8 B %

= =
So Sl AXte YREAG AFAEFNL TR 5 Aok

=

71E A& T Y& 7]Eel= SOLASC 28l 300 o]de] Adut
3o Aol E@EE 5E ot At ejRHoz g

T T 1

o A
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B ELL I L LR I EE LRI ELLAEE) TALA ATS GUIDELINES sssrrssssssesssssssssn s snnssnssnsssnnase,
'& Y
L.nng Range ©o mmumica tion 3
eg Inmarsat-C E
4—, IALA R lation on Technical Clarifications E%’:ﬁ,f;[‘;%zahimy
of Recommendation ITU R M.1371-1

i VTS /Coastguard (4 H
i IMO: Guidslines for =

o ITU.R MA3711 S :

f SAR Airoraft 2‘ | Sanhnard use of AlS E

ks _ ﬁ ~3 3

il =2 2 AT Jﬁ i

Radar Track ¥l By AIS Display 2
1 (Radar, ECDIS etc) 2

Datahasg ﬁ
WIS Pracessor

Prae ss01
Dup\ex Repeater j IEC 61993 2 Chss A H
F'n:;c S50 T, ’%‘m"‘l . H

Alsbata Slm Iex Repeater,
Radar Track ¥ Transfer Network = i P
Databas AlS DISEE{)
L Sremaay (Radar, ECDIS, etc.)
- Chss A deriratires =
MRCC i By Base Station e tugs, inkand vessels:
F'njz ssm '.n.-

Eiase Stationf

Rapeater Station AlS Display

il
(Radar, ECDIS, ot
IEC 62287 Class B

F2AAG AFARER B FA 74

o IMO Res. MSC.74(69) Annex 3 : Recommendation performance
standards for an universal shipborne automatic identification system
ITU-R Recommendation M.1371-3 : Technical characteristics for an
automatic identification system using time division multiple access
in the VHF maritime mobile band

IALA Recommendation A-126 : The Use of the Automatic
Identification System (AIS) in Marine Aids to Navigation Services
IEC 62320-2 : Maritime mnavigation and radiocommunication
equipment and systems - Automatic identification system - Part 2:
AIS AtoN Stations - Operational and performance requirements,

methods of testing and required test results
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M5s8=AM1SLLS, Cf=, HIS R Et=Fel =Zio| Had A

SALALS CFS & st A
A 12 &4 MBO|H THYBAIZUCISYS(FATDMA) Lajo=
Sxtg 2

SA| 22 A 10| F715101 B MR 28HES ASAHIR 54
7|& xZ&lstal, VHF HIOlE-lEC',-lfL(VDL) Eolf A 7M 2 HojE A
34| 32 VHF ClO/E{2a8 S 23| St 2749 AHSAHTX|
SAI7|2 ZBElD, DHES Mzz |57 < (FATDMA) 2H4lD} glo|
SAIZHCIENH(RATDMA) HA0E2 S3Het & US 2.

S HAIXIE HOI= BIAIX| 6(FAXIF O|XITIAIX]), 8(2&0|Z
HIAIX]) & 21(R2EX| 20)2 =& A.
SREXSASAYTR | HAIX| SALAS CFS S0 M Jhs

0]
s

A of 21 F=7|oict Ri'E 1(161.975ME) 2t xH'E 2(162.025Miz) 0f| A
O ap 20| wXtsto{ SAISHE HIAIX 212 LHE2 of &4l Al

=

o Ml
= 00 [0 sy

(S

Ch1 H - i

Ch2 |

Mode A

(2) 2= B : £ HAIX|IZ < 1(161.975M) 1} X' 2(162.025Mz)0]| A

@) 2= C : tk= Oz Z0|

=
CtS D20t 20| MEa|(ES 4xZto| 2Hd) A= Sale A

Ch 1 i i i
Mode B _ | i i I

Mode B may start on Ch 1 or Ch 2
ttel x2S 0|S35to] Salstn AR

=)
212 LHE2 of &4l Al AdalE A,

Mode C © o 1 I

Reporting Interval Reporting Interval Time
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‘00001111 E M3 = UAS A

2. BHEXR|e| =AH

7t ME8=HM1EM 25 7t=, L=, 2t= X HIFO0AM X=Z71X[e] =210
~Netet A

Lt, 3SMAHE2 12.5W 0|52 5tH, S{EHE A= +1.5dB O|Lf & Zd.

Cl. Hx=gtAle GMSK/FMO|11, HiZEX|= 0.5 ZA

3. FAEX|S =A

7t M58=M1&X35 Zt=0M 2t= 2 Hi=9| =Zo MHg& A,

A 29| AKX = JI=, Cf=F A 2t=2e| =ZECE 10dB 2AstE 42
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A2d FFdFE& FA4AH

1. A5 F & A8 45 A4 (ADS-B)

A AAE BRV|EH nEFTe F53 wez AV sue] A
TFo] Hol FE2W wiale] A= o, AlA otoMER o= et
FFEOIE EHA Tt ThssAl HAdTh 229 vhle] $89 AUA o
g st JE e FFT uFe deen I uFe LR FE9
B W oolg B Fart 5 HAoH, o dF Fao i
712 FF7] @ e FEAN 93 shsAdel S HAo

ol AR FF EoF A= v= B FHAY IUES TV *F

Eeo 1}83% Ak AL gy

LA ) &3 8 A =B (CNS/ATM)S 33719 o2& & g3 BAE 9
3t ARl AFEEI = F4Al(Communication), 3% (Navigation), 7HA
(Surveillance) A|2=HlES 914 R HolHPA 7S 7|vo g AF 38t
53 99 o8 &S /Mt )] FIAMAS FHE A =
Aotk A FEHTAI WS A (ADS-B)S CNS/ATMS 737 913k Fa

v}

71 & SR delde] A4l 71se AMAE] st A= JRdE ZpAIY
A& A A A 2= H ol o

ADS-BE ZF7|7F AA g1 2 F HAHE deolE YIS FI FHA=
SAlstd, F9d e vE FE7], ALY #AVIHE SolA ols HERE
TAlste &3t 7‘/\]/\]/\% 2, FF7|2HE S ADS-B HIAA] HF
ESIE AFELHETAA|2HOZ B A AE A /MaE ADS-B A 2-E
=°] ¥ Aol 9}—‘574% MR ICAO ¥ F8 ¥ AI=EY F3
TEFE BHst I Z1E7IE(/)S At I
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7}. ADS-B A7)

ADS-BE 337|7} 8H3I ARE Holg a2 i == A9

FHel e uE FE 5

g8ote AN=HoR, G372 RE e SAHE ADS-B wA Ao o E3}
k. A

ADS-B BEile= Ao FA glo] & 7o &EAE Fule] o) AFso=z
F2=w o] HAIR = ZHAIAY W Wl e FF7] Be Ad FA7] e
&l FAET. ADS-B $A7IE2 37 v A Al gA=Ho g
HE(F2 53 X, £ 8 EE)E TR FAlste FgE F99
AT, FA4E dE A/ 7Y A B dE A A TE #E )
2o 3F A3t RS AT

ATN T ACARS A2Hl3lE= @], ADS-BolAE 212171 HolHE 4
SFATE RS FAAANA SHIA ZFeoh wEkA FA FFU= FAA
7} ADS-B HIAIAE F2lste] HEsta Jdthal stdx= & = gtk 7219
ek SFeo] g17] WiEol ADS-B WA A9 &4 Ertgsity. 18} o7

0, 8 &g

HE 54 HolHE e wET 5 A Agge] duso] A
il

= =
Aol e ol x5S 1Bt AAH
ADS-BS] wIAlA] Fal Frle gE AasE gy g Faldte
A7k B, a2 g sRehe 77 e 4 A7) "WEel, #7he] ADS-B

Byo] th3te] $H3HA = ADS-B Al 2¥S AASH7]= o] Hoh

ADS-BE o] &3 &3 7] A MEe <adg 2-11>3 o}
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ADS-B
S—
Receiver

Navigation
Station T

Surveillance
Fusion

<12l 2-11> ADS-B A|AEIZ 0|2F

ATS
Automation
System

Al e

<a¥ 211>004 9 o] FF|lAE ADSB HAAE F4lsW, $41
3715k A B9 el e thE BT EE AF ADSB 5417
= o] HARE FAStH HQo wet &8It AFAA AFIA|FH S
ADS-B A4 FA17|17F FA1g wAIAE & Al A" 3 §-3H(fusion)
st &F7] A T FFuF TEE st &St
ADS-B A|=Hl¢] - &S vlustd o33 2o
7 =2 A 2 U &
- 2E ZA| 53 (ASAS 2! free flight enabler) Zt5}
- AX| & =Eol oIy
- 237 4aXtE /X|HME ot ofuEt g@=7(9 HIMEE =HE TJts
3 A - B S0 BSW Alo] M H|Y ™ E St LAl 3 MBS
- K& ZEHAIAEIY &8 ME NS S5
- O] Al Ao Hlsl MX[H|Z0] MEH
- SYX|A 2AXHMA Tts
o - 37| AlAEI =2 MEYo| T E
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ADS-B HlolH A= "W (Broadcast) A0 2 o]FojXm A Wt FF
Eofollq e Ha 9= ADS-BE HiolH Haxs oot 2ol 37A=E
TEET

1090 ES VDL-M4 UAT
(1090 Extended Squitter) (VHF Data Link Mode 4) | (Universal Access Transceiver)
- 7|Z SSR B= S B 2 | - MZ2 AlAE - MEE AlAE
- ICAO =ZF(Annex 10) - ICAO =ZF(Annex 10) - ICAO B Qs
- ORI #ESE X & | - VHF E44 Z-of| 2iZt | - 0= AR &
- 1090MHz(ZHURHL) - 108~137MHz(ZE|XHL) - 978MHz(=HIAHL)
- Random Access - Timeslot Access - Timeslot Access
- 19.2 kbps - 1 Mbps

o 1090Mz Extended Squitter(ES)

1090Mz Extended Squitter(ES) Hlo|H B A 7| F3F7] o] x7HA
| o] B (SSR)<} A da] Al§ S ModeS 71&ES FFA 7 Ao
w}a‘rﬁ 1090 ES # ¥ 7]&2 ModeS 7= #FAHdol Woh. A Zstd
1090 S AEE 53 =5 ADS-B WAl X7} Mode-S Extended

Squitter(ES) ¥ o2 FdHET Solt}h. Extended Squitter W A] X =

11291 E Zojoln 1 F 24¥Ex= IHFEHE ALE&HT. o] 9 Mode-S

Squitter= 56HIE WA R & A& 7] wfjFol] o 7]ol Extended & < v
(e}

b 24AA # Aotk Mt A 295U F¥ 712 MODE-S H A
Zulel ADS-B ol E@Alcld AZE O fdaHel= 3 HidE +4
2 Hestw ADS-BE AMEE 4 2l7] wiwel WY FEAES

v & o] HA3}3t7] #138] 1090Miz Extended Squitter(ES)E & 3til AT,

%5

o VHF Data Link(VDL) Mode 4

VDL Mode 4 7]&2 1980t 2B Zdulor 7HE=r] Azson
94 AEE AMESE T2 ADS-B HliolH HAEd 2 thAjd-S ARSI
F 7he] #e2lE 25k H“Ml FTEANIE ALESH FFu T ol Bggr Ao

W—”— A Eﬂ F7H 9T & AESE {FAES AF3th VDL Mode 4
THAEYA O Z HolH HAFES 192 kbit/seco]b‘r VHF

1 1A Mgsithe &A1) ATk

-‘F”_?L
(o)
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o Universal Access Transceiver(UAT)

ADS-B
GA(general aviation) <
18l MITRE 3$]Ahe] =+
7R A of| M F-E
Z A} 3)o) 2]
g2 HolHdaz A A

Zx7]

o

ol A%

HlolH g = 7ls

e A9

71

%7
] 3=

HzAde " Fapt) ol A

=]

kol A A 2 wlolE Haso
2o,

skl e

1090 Ext. 3q.

Lats of different
rmessages with
high reporting

rates

VDL Mode 4
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messade with low
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UAT

Same ‘core’
message with 1s
reporting rate

OZ]Q_'J—I_ o) o
A4 ot
=4g 19

5718 A
2 e}
A

A
e
.
oz

T 7P HZ k"
712 A Y3l FFE ADS-B AH]

ol 4

o

HU

Wideband Random Access

ADS-B 1090
MRNE A T Ay andom
ode repljes T
Mode S SSH replies/OL Unslotted Mode g
Mode 3 TCAS replies/DL ‘ Channel
IFF Replies

NarrowBand Self Organizing

ADS—Bi;)

Other Data Link Traffic

ADS-B

o3

FEEHEE
52 U2 1Mbit/sec 75’5_1:]- a8y UAT=
o ol 471

axA @

Fe

&
Sichted 25MHZ
Se@Orgamized Charnnel 1
5 Tx/Rx 1
Sldtted 25MHZ
Self Organized ‘? Tx/Rx 2
L g Channel 2
Sidtted 25MHZ
Channel N)A/' Tx/Rx 1

Self Organized
h 4

Wideband Random Access

ADS-B

Uplink Broadcast Traffic

A

~3MHZ BW
Randem e
Un‘S,IOttEd Segmentad 7
Fised As:signed Slotted /

<72l 2-12> ADS-B H|O|E{ &3 ClE{Ho|A

ICAO, FAA % Eurocontrol %

ol A3 37FA] 1 = 1,090MHz ESE A&
BES o] AlAElo] AHAEE T &
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21E

stz 1§
=A==
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1}, ADS-B Al 2=Hl 4 &4

ADS-BE= &%

FUEVRAE A vgoT FAD & UYE ALYoR 2FAle
Ad BANE AuE TRkl BAEAE FFFORA Free Flight' S
Adshe Ae BEL 51 UOom, ADSB vl v gt

o Automatic : B8 7] ZEALY 7]|7)1ZZF ol FAE=e] AR QT S 9]
g glo] #Axle] AR TS F71FHo=E AF F4l

o Dependent : GPS 4l 415 F& o] &3 & AXFR AHE

o Surveillance : #olg e} & A 71%5E 7R

o0 Broadcast  BER oA WwE de F718 AR AE

ADS-B AHE= 1 759 wat A /1R Feas BEEdg. Wz 49
FAFES B ZkE FH2 A FA VTS AFstes F94 B 183
T2 715 9e AFde FH= Colth

FE718 ADS-B(EHW = Ael B%) ARl vs 7Iss ZFolof g

ghsjol]l Q3 vAtE Holy % AEFH o]~ (GNSS, LORAN )
GNSS 23 AHg 7%
g2 &27]9] ADS-B WAIRA A7 7%

AN 2FAVE FAT S e Ao

© ©0 O O

(to allow pilot entry of fields such as the Call Sign or emergency status)
o Hlely AHg7] = yaE&do] A & &8 Al

lo

A4l ADS-B ZH|(FH = Co A7) ADS-B HIA A 417155 7E
2 ztFojof sta, #HolHE B3l =

S AF9 ADS-B 4l # AR
Tt &8 Al=Hel AFsH ts AulaE AlEsiAl Ao

N
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= A U2 B, FH= CE AREE oS 2o

ZHYP= AE A0, Al, A2, A3Z FTEIHH ZFg2= A0 = 10 NM o]u}:ﬂ
HRo A HAgHe] HAIR(ID, 91% 5) AF sHo| 8753, FH= Al 2
20 NM o]l A %‘—l;: W2 93 7|50l oFHY, A A2 = 40
NW 2 897t &45E FA9 TS 2 TC R 7]5°] 73T vpxgt
o2 FH A3 = 90 NW 9] ool A o] e WA= A 2 HFo]
7hssllop sttt Ao AMul2 he AL weEr gE &

HuY, A 9692 27 dBW 2 23, ol ds I A 7
dolre] Ho =9 3&X 9 L3ttt FHE A0 FA= F217]F ¥l
ol FAlV TS EES

¢

Z# 2~ BE BO, Bl, B2, B32 FEEHM ADSB 4%9 $A7 7153
Z# 2 Bell d@ste A F F#¥2 BO, Bl FXe &7 AE ZIE=AUL
22y FU s A0, Al FAFA Ve Fdstal, s B2 A= A A

zd z+
gt Tl Hw, S 7|Fd wat FH2 B29F B2LOW 2 yHdo. Fe X~
A =S A= ZE JLA ok 3t
Jo] Al Bt sFE T, ATSE
AESEZA, RTCAAA = AulE= IS 20

Zd= C 9 Agete ZAxE ADS-B WAIA FA AHIEA, FEiHEE
(State Vector), = “JHl(Mode-Status), W 7]&%(ARV) & ADS-B WA A
A7t 7hsslor stal, Aol ATS(Air Traffic System) =41 FX]of] ofgh
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& FAA, EUROCONTROL, RTCA 5ol 2l
o] ICAO 3£=9] 7[xko] Hu ©] Xéoﬂﬁ—t—
ICAO 3 #¥ ©A59] £33 5FS AHEIA ot

(1) =A% 7+8-E 7] T(ICAO)

19473 93 ICAOE 1980t 2% E 7|& FPFAAM 22
A S siEs ] 919 ATE RSt 19919 A103 ICAO -3 3 2
oM deAdH A UA- VEs ol8st= ANE e AA Gy A~H
(CNS/ATM) N3-S A Hsta ot

ADS-B A& CNS/ATM AZAE F stU=Z - H T99 o]&
888 MAsta FF7] TEAES M = Ade AU AT IHA

A 2z"oln #BH ICAO TAREL v o}

<i 2-6> ADS-B & ICAO T3

2MES LY £=2

Annex10 Vol.4 | Surveillance Radar and Collision Avoidance Systems

Doc 9816 Manual on VHF Digital Link (VDL) Mode 4 (2004)
Doc 9861 Manual on UAT (2008)

Technical Provisions for Mode S Services and Extended Squitter
Doc 9871

(2008)

wx FFr] A R FEII} AHE e
Vol4o| A= 5% me g 334 ~FHele o
o

Annex10 Vol4r} RE= S 4 X~FH dwbx =S 7EstAnd,
Doc 98712 7AIA:] 713 2200 el Aelstal Ut FA78219] el A =H



iz QFAE 5L Adta Q). versionl
] £ #BAENFE "oz AESENT, XY
ATM AAAA FFo =2 WFE+= wFHR(TIS-B)o gk o] 23

FAA(Federal Aviation Administration)®] TSO+= "= 3-8 7] ABLFFA 7

vtEgoldle HAASTIEFOE  Cléba, Cl66bE 1090 MzS AM&3ste
ADS-B ZZvle] oigt &S i o Cleebe= Clébas] 7NAHLoZ A
RTCA/Do-260A2] W8S 7|22 =2 RTCA/Do-260BE T3l MAH 7I+&
TE3IEE sl Atk Cleeast Cle6b= ADS-B ;= A(A0, Al, A2,
A3)9} E¥ 2 B(BO, Bl - B2, B3= 3% 7]8°] oflE= AL H)d s]F3sl=
Au|Eo] zt3ojokr T 7|53, ADS-B WA AE o]&sl= o= AolA
th3 773 (RTCA/Do-243, RTCA/Do-249, RTCA/Do-259 +&)& E&3}
At

{f

B2

e

<X 2-7> ADS-B It FAA 3

=MEHS LH =2

Extended squitter ADS-B and TIS-B equipment operating on the
TSO C166a radio frequency of 1090 MHz(2006)

Extended squitter ADS-B and TIS-B equipment operating on the
TSO C166b radio frequency of 1090 MHz(2009)

% TSO : Technical Standard Order

(B) FTFAAF4A 7= A3 (RTCA)

RTCA(Radio Technical Commission for Aeronautics)v & 145 A4
st HlgEEHd dAE FFUe FF7] A Al=HH #EE T
s WHAA FAS STV AT HHoE dHEIT. BE A
WaEad #d GAIES] AFAE 2 Z2oHld AFFIT A=
F4 MOPS(Minimum Operational Performance Standards)E 2}/ g+t

e &

O



M2d FMAd| J|S7|&E A7

RTCA® ADS-B Al=¥] HA AeirAdd &3 #4€ o534 22 AE0]
At
<H¥ 2-8> ADS-B Z& RTCA EZ

EMEHS LH 2 Hl I
DO-242 MASPS for ADS-B (1998)

DO-242A | MASPS for ADS-B (2002)

DO-260 1090 MHz ADS-B/TIS-B MOPS (2006.6)

DO-260A | 1090 MHz ADS-B/TIS-B MOPS (2006.12) 2?26182006)

% MASPS : Minimum Aviation System Performance Standards

- ADS-B MASPS, Revision A: published June 25, 2002 as RTCA DO-242A
Change 1 to DO-242A, published December 13, 2006

- 1090Miz ADS-B/TIS-B MOPS, Revision A: published April 10, 2003 as RTCA DO-260A
Change 1 to DO-260, published June 27, 2006
Change 1 to DO-260A, published June 27, 2006
Change 2 to DO-260A, published December 13, 2006
(Also see FAA TSO C166A, published December 21, 2006)
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international -  Project 25)=, TIA(Telecommunications Industry
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RETO2ZX AME & HAHE 4s AFo] 7Fs3™, P25 Phase 19 3%
FM & gg e 9} 33%ko] 715313, Phase I &H] X3 Phase 1 3 5310]
=Y

Analog or Digital Anaiog Or Digtal Analog Mode

Analog Mode Mode Mode / \\\
l ——___l:!_____ — /‘ \
5 i ;5]]

Analog Portable P25 Partable P25 Mobile P25 Repeater An-alug Base

T
YRR

<& 2-14> APCO P252| &ts S &hy

o TETRA
fHe FHFEFEEA 7% ¢ TETRAE 19951 ETSIO) o8] Hx
#73) =Yoo, 2 FFEI|HolY 7§ EE 135&&(73%, 2, 98
71% T)o2 a1%tEo], 1997\ d F-&3tE o]F Axl A 174] AFEART AFS



X2

X}

3 2M

45| 7|E7|E AP

<X 2-12> TETRA +Z&4 H|n

TETRA Release |

TETRA Release Il

Hiz

Network Access TDMA TDMA

S A 380MHz & 800MHz Multi-Band ®EH( ~1GHz)

R arAl =/4 DQPSK /8 DSPSK, 4QAM/16QAM/64QAM Adaptive & Variable
Data 8E& S5 7.2 ~ 36kbps 54 ~ 690kbps 30 ~ 400kbps(Normal)
THE e = 25kHz(2M: 4-slots) +25kHz, 50kHz, 100kHz, 150kHz Multi-Carrier BHAL

Vocoder 24

ACELP(4.567kbps)

+3GPP/GSM AMR(4.75kbps), ITU
4kbps, NATO CODEC =

Sz = Full-
duplexing &l 7184 =

+ 7.2 VDC

+ BI7INDC

Low voltage S}

Hybrid @ EH(Discrete)

Integration EEH

RFIC, MODEM & S

Channel Cndmg

Convolutional Code

+Turbo Coding

HEAHIUES(PCCC)

Channel =&

Pilot Symbol

A H=E - -Release 11119] Backward &t 2G/3G(IMT-2000) OI=
"EFAAR GO s NS =S s
MAlA g2 2M HOoIeH, EXjaa +Data Base, Graphic, S & A!
PCCC: Parallel Concatenated Convolutional Code
Release II + Release 19] 11&d|olE HEo W3t Q75 ==FA17]17] Y3l

FF37F P YE 7124 dolE] 27 A 690 kbps ©]th. Release
olF&4l el AdF% 7ssith

II = Release 1

o DMR(Digital Mobile Radio)

7 &

#o] Vssta

PMR(Private Mobile Radio)<

Sl

RophA AHgE T

FHNM A7t

it ohdm A2wloln,

K71 E 7]
AEH] obd=a

MR

A
)
H

1> ol

o 7= AMEAY] & FE WHESAIZ) 7] o3 Y gx-E HWSﬂ PMRe] 573
9t DMRE ETSIZ} A 23k 8§39 A28 PMR X Fo|t},

Itz gAY B Z2E2FL2 AWHIRX I FAFH gAY 3o of
#HS0o] 99O} DMR 7]€< 125 kHz 198 A8t FM 231719 22
AW YA &r7} 7153l TETRA RS AT F e 72 Hr7iwa
=

<HE 2-13> DMR A|AH] E=
Tier 1 Tier 2 Tier 3
IS 7} 517t 57}
(digital PMR 446) (DMO EE= SHEA ALS) Fora384a)
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=
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12.5 Kizo] a1, 4FSK W=

LACa

3]
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71, AEFA7Z2 FEEC

wrofolyt A}
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A7 2250 TDMA W29 tAE 7% oledomn 7& oldz
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NE AHg
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S
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St ol A

do

s712

FHWE AR

17F 8lo]
T2 138~174,

S

FH71=
rol| =8 146, 222, 422,

tq
o o LS8 FAda2 27ME

R

.
B olgga g txd 3

5o

7
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335.4~470 My th
423, 444 Mz o)<
o] &3}, 400MiLz o
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=]
oloje] HrF2, YdojEH, NK HE



(Etel: =)
+ = 20064 20074 2008'A
Zto| M= 291,539 317,942 353,544
A7 TRS 49,058 62,907 93,167
ARS 27| 30,169 31,969 33,537
A 370,766 412,818 480,248

v]=r2] LMR(Land Mobile Radio)e &3 7]&oly A SolA A
FA 2 JdF AgE FoF ALEHT o] 3 T4l 1’%3 EgHe= 74
= PSTNolu AEe A|=®H3 e T A% 7Hsdtth. LMRS
PLMR(Private Land Mobile Radio)°]lgtiix® E39H, H[FHAAE
PMR/PAMRe] 2= &o]2 AFS-HETh v=9] LMR YA 2+ Thales, Harris
Corporation, Motorola, Raytheon, Tyco Electronics 5°] ow F3}= Fuf

dAst2 offol ZH.

<E 2-15> 0|22 TRS Ful5 2uj 3%

ZIt==(MHz) CH eI = (MHz) =
769~775, 799~ 805 12 S32HH
809.750~ 821, 854.750~ 869 225 330, IFY
896 ~901, 935~940 10 3%

++ 9] PMR(Private Mobile Radlo) o ZAY 7NAE e =Y A
FAle] ok AFdEorY e o3 Hx NEEHJeH, SFFA
2% o]gHi vk PMRL sty o] 7A=H v o]F
TAEE FoHFTEA 2" (trunked  system)o. 2 EE O] FFH o
TETRAZ = ol§o2 df 48Ad A3, MEEs, 1553 &
PTT(Push-To-Talk) 7|55 A|¥3stal F3AZAA|{(call set-up time)o] A E
Al ="l HlE)] e S-S Zit)

W ol



MAH| TS |E A7

PMR2 7|2 & o2 WA3E ®Wol AE3IESE o3l o, PMR4462
6N el haE AGE A, GRSl G el HEslE Aol s
Sio). ol A 380~390/390 ~399.9M;, 410~430Miz, 450~470ML;, 870~876/915
~921ME S AHEE 4= Qo 380~385ME, 390~395ME Wl A
Fos2e 8T Utk 1A PMRY 9 ERele] PEol rhsd
PMR A|Z=Hlo] Jom o] A|2~ElS PAMR(Public Access Mobile Radio)Zal $H}

TETRAE &4&H TF8& F3d7]d st Frlste 71€4 74 S
PMR/PAMR A]Z2HElo|n] DMRE ofd =1

Oxg 7317 38 748 I3 71E71EE 7w
U= FCC 71eS Admgith. SelAe wadn
2 FA7)0] g REF EA]d] i3 71& 3 =
ETSI TS 102 361-13 EN 300 1134 w® =&

2 §9 ETSI 71%%
AN107Z A o
At Qom e

FCC CFR 47 Part 909l A

Astal Atk AlF RF 5430 sk =102 ofgl £ Zo}.
<#E 2-16> ZLHe| FH7| A Hluw
o 20 78 S8 ETSI 7H o= Fce 7
= (FMAH[F]) (DMR) (digital PLMR)
» SMMHITE H107= » ETSI TS 102 361-1, » CFR 47 Part 90
EFE,_ -H'j—ﬂ‘ (F1D, G1D, F2D, G2D, F3E % EN 300 113
G3E FulE AlEsk= Fuiddd))
=m4 | 138~174MHz, ~ 150~174MHz,
B 335.4~470MHz 30~1000MHz 421~512MHz
~512H
g ﬂe’AT“'“'"‘” =5 > TS 102 361-1(10.1.3) | * Part 90.213
> HE 2 _Bs - BS(FS)
_ - BSIFSIMS ey + 150~174MHz(2.5ppm)
GTOMQ;P - 138~174MHz(+6ppm) _ ggoﬁggg"“';;(ifﬁ’pm% . 421~512MHz(+1.5ppm)
== # 2W Ol5i2 ZP(Bppm) |\l Z(£1ppm) | s
- 335.4~470MHz(+3ppm) .y - 150~174MHz(+5ppm)
% 2W 0|31 Z<(+4ppm) 50~600MHz(+2ppm) - 421~512MHz(+2.5ppm)




M2d FMAd| J|S7|&E A7

2 = mi'—ili T8 8 ETSI 73 oj= FCC 73
SM MU E]) (DMR) (digital PLMR)
b S > P 0200
T = i §5*"kHZ : - 8.5kHz/11.5kHz
» Part 90.210
AZalo] | » ME(AFEI0IAYA 22 | » EN 300 113-1(7.5) - fc~5.625kHz : 0dB
A ofodof EINSTRCIE=2 3 - 9kHz~1GHz(0.25/W - 5.625~125kHz :
Ao » HE 4 (-36dBm)) 7.27(fd-2.88kHz)dB
=EAL - 43+10log(PY) or 70dBc - 1GHz~4GHz(1%(-30dBm)) | - 12.5kHzO A} :
50+10log(P) or 70dB
I | » PUMMH|TE M107= » EN 300 113-1(7.4)
T - 60dB 0|5} - 60dB 0|5}
(1) FW 71&71F
U g4F& Fd7] #E 4L FAARIE A1072A Asta low
dd J)1Ze Fog Wz P9 oz {Rg TAvl WE FHow
OAg BadEe 24 ¢ fomz gA” RAVE A %715
mtRio] Basith @Y obdE AL WY AR Sed AL ofzst
Zor FassgRA, TEARY 40, IRFAFUE 5 g
Ay #dd 3% V€2 FAARTHE A3xAAM Aex7bA o] £l A
g8 sleh
o T 3-EAX}
- ABZ(FoEE SRR WE 2
_ IH™=(EHR! : ppm) S4=/7|X = olSZH/FH0IS=
= oW 0|3 | 2w =3} | 2w 0|3} | 2W Z3} | 2W 0|5} | 2W =1}
138~174Mz 8 6 8 6 8 6
335.4~470Mz 4 3 4 3 4 3
o FTAXAY FLAA}
- Alex(d™) ¥x7
HR7 85 ‘1 1] FAIEHY (3FeF 50%, &’ 20%)



YSSA PHMH| JIETIE AT

o ATl
- Az (Fatr)Fo] 38&X]) HHE3
- Ao7xAes ¥ - } FarEtie 2 A9 el et E:%oﬂ A1
HAFF 5 F 85kHz & 16kHzol| X189 Fuk By old A

o AAFANIFAEAYH
- A|107xA15% 60dBc
o B8 WA}
- Asx(=FEo)=g Y EQdAke] 38&x]) ¥4
- W¥4 1159 ‘2 wre] g 2 2Hdu) o 43+10log(PY) EE
70dBcs € 4ZA% 7

@ "= AEal99s)(FCO) MF

v]=2] PLMR(Private Land Mobile Radio) 7132 CFR 47 Part 909l A
Al Qon, AFEFu4 WE 150~174MHz, 421~512MHz ) < o] ¥
F5de0d, aFArdE 5o RF 2L 087 2

o FI3]-8- A A} (Part 90.213)

o|s=
Fol 9 Iy, 7|X|=
2W O|Af 2w oOjgt
150-174 551 5° 50%°
421-512 2571114 58 58

150-174 MHz CHS, 12.5kHz 22| 1 H, 7|X|=0|M= 2.5ppm

150-174 MHz CHSY, 12.5kHz #i'de| o|5= 2 o|=S= X &=24(2W 0|5} 5ppm
421-512 MHz CHei, 12.5kHz x'de| T, 7|X|=20|A{= 1.5ppm

421-512 MHz CH2d, 12.5kHz xij=2| 0|S=20|AM= 2.5ppm

0 N O O

AHF3 5t & 3 (Part 90.209)
- 85kHz/11.5kHz
o &g oG Jol el B A(Part 90.210)
- fc~5.625kHz : 0dB
- 5.625~12.5kHz : 7.27(fd-2.88kHz)dB
- 12.5kHz°]” : 50+10log(P) or 70dB



M2d FMAd| J|S7|&E A7

3) FHAFEN) 7%

32 ETSI TS 102 361-1, EN 300 113 73S =1 glon gAgFEz7]
(DMR, Digital Mobile Radio)dll W3t AF-&F3 He= 30MHz~1GHz
ol Fa43Elx}, AT d9E 59 RF 23102 o 2t

o F3}<3 8 HIHTS 102 361-1(10.1.3)
A= (BS) : 50~300MHz(+2ppm), 300~600MHz(+1ppm)
- o] F I (MS) : 50~600MHz(+2ppm)
Ao 93 ¢ 8.5kHzo| W
2~ o) g e Ao B WAKEN 300 113-1(7.5))
9kHz~1GHz(0.25/W(-36dBm))
1GHz~4GHz(1/0(-30dBm))
o UHANIFAHAH(EN 300 113-1(7.4)) : 60dB ©] 3}

FAdn & A107F2E oG R1

o 7 Fu o] 8B/ &Y MAS 95

gxdg Fx17]4 digk 7&sriEe] Bastth old H= FCC 3 ETSI
FAE B9 1 A3 g3 2ol 7715 (D)S AAIstA}; gt

< 2-17> CX|E FH7| 7|=7|&(2h

= 71Eex = Hl
Fol e 138~174 Mz, 335.4~470 Mz
Mt A F7D, F7E, FXD, FXE
i ]
o2 l_t;q + 1.5 x 10° FCCETSI &
N =gl
Dzﬁgﬁ"' 8.5 kiz 0|5}
2 A X 2 IHZ U O|SEAZ : 25W O[3t otz &=
°=rE T 0|S= : 10W 0|3} A=
= o} Jl2nt2RE 227}t FCC &
=== 50+10log(PY) EE= 70 dBc = & A5 gt &=
ESE - o ETSI 78
dEA2 | olzuiel ssuidsEct 60 6B o4 s 2 o
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AHALFEAY S U HLse) sk FAHA YA

< YUAE FH@7] 7171 A - 25 9P >

T8 T E(E ) T8 3E AAHRH

A1072((F1D, G1D, F2D, G2D, F3E T+ | #Al107x(F1D, G1D, F2D, G2D, F3E, G3E
G3E A2 Algsl= F44H]) F1D, F7D, F7E, FXD %+ FXE HA#Z ALg3}
G1D, F2D, G2D, F3E % G3E A3%= = $44dw¥) @ F1D, GID, F2D, G2D,
AbEetE ddEAlRe] FAare] FAIEA F3E Hi= G3E dats ARgshs ddeal
(TFEA=29 AE Agshe] &7+ 2o] Fd=e] FAFA(GFEARe] Ae
<= o 7 59 Zoh o, Ads, olnt AL Fehe] 7|ErFS o 7 9 &
Fol=x, FuFFETAESte] TS, § ok vk, A, ofmpFolw, FIEE
ZhEA] olstar MAET S e FA, FARse] Fods, S 7EREA] ofyEtal A
Zro|F- A =g A I Qe FAT, gFo| =S A9 gt

1~6. (A 29 1~6. (@337 23)
<Al A @ 138ME ©]%F 174ME ©)38F ¥+ 335.4Mk

ol4F 470ME ol&te] Fuh4e
F7E, FXD ¥ FXE 95

e gl xol A8 2

7k a5 9 ol ET AT 25W °lEtd
&2 10W °]std A

al

>N

. o
2. F95EHERAE £1.5x10° ojugd A
3. AHFyEtfEo] 38X = 8.5k ©] 3t A
4. Ea e e Eat el B ekl
50+ 10log(PY) ¥ 70dBc = € 923k gk
ol A

5. Q7AY raA e s)Este] wEuad

X} 60dB o] w2 gk A
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N FETFEAL 2 V1A e] SWE=(2700 - 2900 ME) 717g#El ol F3b4
] A

Fe7t FEe wek HAEH 5 AT Fu5 AYA B2F RF 54 5
NEA e ZAE
w Z|AE 2m), EMA 5me| StHE Al Falsdl A= oA

# &2 2ol Sei= 7| Afeo|Hof| &St H(ITU-R M.1464-1) & Radar G Elol| sHig
() ey Al=H : dlolw FHE 1=9 HFS 71X st= whALA 9
Hulx=g, ey AojfFHor 74
- B9 : Fiberglass Skinfoarm
- A3} : Linear Horizontal & Vertical
- A7 854 m /H°]E HA: 11.8 m

2)
- ¥ : 1%(3dB)
- o]5 : 44dBi ©]3}
(th $4A A=E - 9= A8 800 kW] FEol2ER SFH7|E A
T, #3927 AIFAE WA

- F3= H 9] ;2700 ~ 3000 Mk
- Peak Pulse Power : 800 kW
- Long Pulse Langth : 4.5 us
- Short Pulse Langth : 1.0 us
- PRF for Longth Pulse : 250 to 452 Hz
- PRF for Short Pulse : 250 to 1304 Hz
(#hH FA A=H w2 dEee 438 FdHE Tl o ST
AEAE NS S5 BEUOEES YAF ol B £mES O]

4%

a

pul
3L

T

%
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3T PMZ S7HS I8t HTZH

- Superheterodyne *2] Digital 5417]

- Noise Figure : 2 dB ©]3}

- IF S35 : 57.55 Mz

- LNA Input for Long Pulse : -115 dBm
- Effective Dynamic Range : 95 dBm

() FFHEA B dold RE 54 24}
oh &9

- 2% A 2 7 W\RG 325 kKW $EEHY 24 HhEe ol
olgf o} o] 770kWelslz 54 ¢

Atten 40 dB

| Next Pk Rigl

Next Pk Let

Marker a
| -83.333 kHz
| @.98 dB




WSEA PNMH| 7IE7IE AT

() W=

- Necessary Bandwidth®} Out of Band Emission Regions 3Z3HsH
fFor AGolHEn B dolue A% wdFe ofget ol

8MHzo|3lE2 =4 ¢

ATTEN 2048 ACNT -.83dB et
RL 10.0dBm 1048/ ~1.108530 MHz MEASURE |

OCCUPIED BW

CENTER 2.79100GHz SPAN S0.00MHz
RBW 300kHz VBW 300kHz *SWP 3.00sec

L eeose  InPUT

ATTEN 2048 MKR -2.33dBm
RL 10.0dBm 10dB/  2.79117GHz

'
2 Fe117 \L
.79117 GHz b

—2.33 dBm

CENTER 2.79100GHz SPAN 50.Q@0MHz
RBW 300kHz  VBW 300kHz *SWP 3.00sec

2

Necessary BW : 1.917 MHz

<+ 8 MHz ©]s}

2
St ol A HALE W dly) Ee
wel y 2Fol ofdl I Lol AR
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A e A2 o
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- Held Rl 1xE AFFE L

g =52 37|
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Height {km)
or_\a-bmoﬁﬁ;ﬁﬁe

Slart Range from Radar (km)

<O88-4> A=z t7|e] =HATUXo| ME &olH Hel 1=

-

- ﬂaﬂéi 374] 37}x] Agldd = R1, R2, R32 77 E
- R3& A 2 WrEs Ao EEXE 1dT v A REE

s 4— % 74?4; 400~ 480Km H%=
- R2= 93842 44 (Qualitatively) 2.2 &-83l= A& oF 250km
- R1& %}—?—%k% A ZF 4 (Quantitatively) 0 2 4H=&S o &-83t= A=
°F 100km &
w Z-2eo|C{o| M K| A2 AEA| RE7{EIE 100kmE HM|EtsH= 242 03]
X 2% 2218 &0 MEEE =0[7| fE

2. NRASHIEE SWE F95 AE A
b A )

WRC-03 23} : Hull =8 )
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Omni
Antenna

i =i
A~HEHZHT|

(ESU40)

Computer

LNA

- Antenna Gain(2.80lz) : +2 dBi (Omni)
- LNA(2.80lz) : Gain +18 dB
- Cable Loss : -2dB

(h) =4 dlolE

24 otk L83V AL THEFY HHY 7HA]HEe] FREE KT
TA L SEl =3

HAF2 Z=H(Max hold) W2 o= burst E5]9] #oltt Az =
S A=

A E PR 2719 RBW(Resolution Band Width)ye & #olth
B Z (pulse width)o] 1~4.5us ¢ HE welate] 1 M2 A3
narrow A2 =3 & 2 3}

% RBW = 2/2AZ(pulse width)

@ “rem
3
v & -
Res « swr o=
Z
(Al
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I e}

Feq. : 2712 MHz Feq. : 2718 MHz
Span : 10 MHz Span : 10 MHz
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Feq. : 2890 MHz Feq. : ALL
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B0 W) M S0 A 89 20. A0, 0 19 29 50 A0 S0 400 Cap ea 80 70 B0 50 40 30 20 10 0 10 20 30 40 S0 80 70 80
080 e 0.00

e Enssian Wask{dB) = Emssion MaskidB]

-2000 2
— Filter(e) 200 —Fter(an)

-40.00 2000

7NN T3 S
/\ / N\

-100.00 -100.00

-12000 -120.00

<long pulse> <short pulse>
Fo oA | Furuwd F ol | Fupraud
[MHZz] [dB] [MHz] [dB]
1.0 0.0 3.0 0.0
2.0 0.0 6.0 0.0
3.0 0.0 7.0 -0.02
35 -1.49 Z'g 'é‘gg
4.0 -16.5 8.5 22.78
4.5 ~3749 9.0 -39.42
5.0 -47.72 9.5 -42.39
<long pulse> <short pulse>
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Le: 97b3 9 4rgdea
Le: %2

A1 NS FaHl HFA S HlolH,
N = —144dBm + 10 log B (kHz) + NF & $21%-¢] F-Sn 2
A= NF= 41739 noise figure(dB)E EHA

i

o B HAAREA e S HHEA s FHere 3
AldEl 25 gt AFFEAR e o] F gt
L(d)= 32.5+20log,,(f)+ 20log,,(d)+ A4,

oA 7IM A= FHEH &4 (clutter loss)Z HE Y 3 4
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S4g FAREE 2ET ok 4L FR4 oAdE A7) T
olele] PAEE FUAZ 4 Sov], o]F B Fui o] EEES
=9 % 9ok

(2) °lgg Faa ol4s FF A AFEAQ] Fya wWE SAL
ITU-R A3A SM.337-5014 =417] Az 4o we} A==
F 4150 tk FDR(Frequency Discrimination Rate)Z 4 <]

g,

o FDR2 T4 F34 AFolo] 93k OFR(Off-Frequency Rejection)}

A 2= A

52 g gF zpo]l2 1%k OTR(On-Tune Rejection)® & ¢

FDR(Af)= OTR+ OFR(Af)

o AutH o= OFRE A% 417 WAL ~HEY 43 4479
dE =4 e} then, 247e ofegfe] Ho At
IP(f)IH(f)Izdf
OTR =10log -
j P(f)df
0
J.P(f)IH(f+Af)|2df
OFR(Af) =10log -2
_[ POH dr
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1) deold FANEE B35 WS weh BAEY BAURES PEAA
SANEE WHAL F e

ANTENNA REFLECTOR

ANTENNA SUPPORT

| ELEVATION HOUSING
[

| | counTER WEIGHT
/ | 7

/
/

/4
—
L[I =y ELEVATION
A\ ASSEMBLY
A\Y UD2ALAL
A
A\
\
\
AZIMUTH
ASSEMBLY
UD2AIA2

/ / \
HOUSING / 7 \
AZDMUTHHOUSING /- \\ SLIP RING DRIVER

riser 7 supRmNG | | AZIMUTH ROTARY JOINT

<El3-5> OtE|L} & OfAE

Pulse Repetition Rate
Pulse width - Short : 250~1304 Hz
-1.2.45us - Long : 250450 Hz

Side lobes Main lobe time
(not matched azimuth) (matched azimuth)

\j

<J2l3-6> Z=2 ol HA dME BY

(2) &WLE 7398 o] 5 (WSR-98D/SD)+= NTIAS] “Manual of Regulations
and Procedures for Federal Radio Frequency Management” ] 2~
EY 4 F 27~29 GHz e 1% #Heolge o mp==19l
Criteria D] W99 WALY|ES WS (t= 1lus, t= 0.lus 7]F)
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Frequency (MHz)
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(th &4k oy e HAE5Ao & 40dB %2 U= 2+
222D t [us] tr [us] B.4so [MHZ]
long pulse 4.5 0.16 7.31
short pulse 1.0 0.16 15.5
(2}) 40dB/decade®] & 2= (roll-off)54S Z-&3%F short pulse®} long
pulse &&2=0] th3 ZQ WA vtiaeE a3 e
suppression(dB)

-10.00

-20.00

-30.00

-40.00

-50.00

-60.00

/ \
/  \

80.00

-70.00
5000 4

N

[long pulse typed|A{<Q]

suppression(dB)

29Ut} OjAF]

-60

-40

-20 a 20

60 B0

-30.00

-40.00

-50.00

-60.00

-70.00

-80.00

-90.00

[short pulse typeo|A{2]
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71“31101E14 soEY vlaas A

rr
N
2
Lo

HE3E Aedolte olgdy =28 54 d5S A dst

dolt &2 A|=®l ARGS ol o 2

- F34 W9 2700 ~ 3000 M

- Peak Pulse Power : 800 kW

- Long Pulse Langth : 4.5 us

- Short Pulse Langth : 1.0 us

- PRF for Longth Pulse : 250 to 452 Hz

- PRF for Short Pulse : 250 to 1304 Hz

- Long pulse &&A AFF34 ddF2 o] 18 2ol 21k
olst= S U

()

ATTEN 204dB ACNT -.83dB
RL 10.0dBm 10dB/ -1.108530 MHz

OCCUPIED BW
70CC 99.00
D 1.917MHz

CENTER 2.79100GHz SPAN S0.00MHz
RBW 300kHZz VBW 300kHz *SWP 3.00sec




X3 PMT SIS I8H MuTH

(th 717873 71788 elv e 2HEY rnpide ol et 2+

Agilent 21:49:56 Jul 12, 2087 I Amplitude

Ref Level
28.860 dBm

Ch Freq 2.825 GHz Trig Fres
Occupied Bandwidth

Attenuation
Ref Level 28.80 dBm 4@.@@MdB
uto an

Atten )
Scale/Div
10.80 oB

Scale Type
Log Lin

Presel Center

HUEH Presel Ad just

Occupied Bandwidth Occ BH % Pur A
2.7615 MHz x dB —26.00 b (B

: ) More
Transmit Freq Error 5 1of 3

® dB Bandwidth
Copyright 2000-2005 Agilent Technologies

<Long pulse &4 AHEZ OfAT>

% Agilent 21:56:51  Jul 12, 2807 I Amplitude

Ref Level

Ch Freq 2.825 GHz Trig Free 22.00 dBm

Occupied Bandwidth

Attenuation
Ref Level 28.800 dBm 40.00 dB

Scale/Div
16.68 dB

Scale Type
Log Lin

Presel Center

Presel Ad just

Occupied Bandwidth Occ BH % Pur o0
7.8284 MHz x dB ——

. 5 ] More
Transmit Freq Error 1 of 3

® dB EBandwidth
File Operation Status. A:\SCRENGB1.GIF file saved

<Short pulse &4l AHEZ OlAT>
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10.00

= meas.

0.00

T mask[A]

=== mask[Z| E] -

-10.00

-20.00

-20.00

Mask [dB]

-50.00

-60.00

-70.00
-15.00

-10.00 -5.00 0.00

fd [MHz]

5.00 10.00

<JE2I3-9> Z=28|0| BIAIEM H|W

<E3-1> #ZOIAS

o

Am

fd [MHZ]

OfA 3 [dB]

\fd 1

IA

0

1<|f] = 365

-60 dB/decade

3.65 < |f| = 36.5

-40 dB/decade

36.5 < |f

-80

15.00
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Filter Function Chart

100

90
80
70

o N

40

Attenuation (dB)

30
20
10

0

25 20 -15 -10 -5 0 5 10 15 20 25
Frequency Offset (MHz)

<O2I3-10> =220l $AIZE EY

~— Emssion Mask({dB) T
—— Filter(dB)

[dB]

/)\

| /// \\\\ 2%5

TV N\

-40 -30 -20 -10 0 10 20 30 40

3
-100 / \ 4
6
8

fs [MHz]
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() e =4

() EMI TEST Receiver, XA =8 5 2719] A|~glo 2 HHE

Ay

%3
(h =g

Rohde & Schwarz, EMI TEST Receiver(20Hz~40(lz)
- S A XA 22" (RAMOS)
- Rohde & Schwarz @ 3}tj
- Rohde & Schwarz HEO010

1Y

3 Qb (9K~ 30M)
<Fel) U (10kHz~100Mik)
(th ZgA 2 THE

B . [T TR
R HH §.1.l g 0 8 a

HEN10 ANT HE308 ANT
3~20MHz  20~50MHz MONITOR

Wector
analyzer

) ANT selector
(117134) PC(MY 20)




it
Rl
il

3T PMZ S7HS I8t HTZH

() 3 A
(7h HLA

£ Qe

T N T Hz

- EMI TEST Receiver &

H1-Band (4.438~4.6511k) &3 : 118 042 (O}2-Z8 H2-Band (5.06~5.45\t) 5 : 118 042 (04-Z¢
- EH 9% HE W22 (E126°19.259' N33°28.058' h=6m) - 25 97| : HF 0422 (E126°19.259' N33 28,058 h=6m)
- EYAZ 112 042 () 14A] 158 ~ 14A| 402 - 3 AIZ: 112 04Y () 144] 062 ~ 14A] 402
i3 5% 528
v 73 OS2 1) : 13 13
R S s ogieEa OEEERY)
RI 23 ois@z A
il | ‘ 3 L b |
fﬂn__ | I | | %-MU |
L 2
KEU 146 447 i3 161 483 156 4E7 58 43 463 L3 13[5 410 514 518 £n 3B £30 54 53 €41 54§
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- EMI TEST Receiver & T3

Marker 1 CT1]
91 dBuUrm
41483

<HE L

MH=z

- ZAAFA 28 & ACTIVE ROD <t

| Mi1-Band (4.438~4.65) 3 : 113 04 (Z1-Z3)

- &3 9|4 : MF 222 Z48| (E126°43 55" N33033 24.5" h=8m)

- £ AT 118 042 () 164] 502

ﬁ; I3 OISEZ(R) M)
RS 73 0|=@z Al

465

Received signal level [dBm]

110 f—1

130

443 443 447 449 43 45 457
frequency [Ik]

Hi2-Band (5.06~5.451) &3 : 118 04Y (A4-Z8

- 53 9% HF 2ES 292| (E126°43 55" N33°33' 24.5" h=8m)
- EZ AT 112 042 () 16A] 458 ~ 16A] 5282

508 515
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ANNEX 1

NOTIFICATION FORM
(SHIP STATIONS)

Radio Regulations (RR) Article 20
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8 et == 1
9. TH HE 3 1] o2 dZEPIRB) [ [ [ [ [ [ [ 1]
1. gt =3 T eHgss [ 1) 111
3. 2d =3 L] 1]
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16. M4l T Fate cf CITT T 7xsds Fos oy LT T TT]
18. Accounting Authority Identification Code (AAIC) CT T 1] 19.AAIC used for Inmersat Communications [ [ [ [ [ |
20. ~RF Ol§
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**  Either one or both of the items is to be
. NOVEMBER 2008
provided.
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ANNEX 1
NOTIFICATION FORM

MMSI assignments to AIS Aids to Navigation (AtoN)

Radio Regulations (RR) Article 20
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6| 2o Hor %
(=l 250 2R}
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8 September 2009
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ANNEX 1
NOTIFICATION FORM
MMSI assignments to SAR aircraft

Radio Regulations (RR) Article 20 and Resolution 353 (WRC-03)
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August 2007

138




[Fo) #7 ]

HESE RHELH| JI=|E AR

|“ zmt’o*%%ﬂ%%ﬂ Mo
RADIO RESEARCH AGENCY

140—848 AM&Al &4 g = A3 46
u ) 9 : 2010, 2.
ISR
g A EEANAT AvA T
3} 02) 710—6454
R RREELE
Tel. 02) 2272-0307, 0313

oA L

ISBN @ 978—-89—-93720—43—3—-92560 < H 1 F >

L o] Q153 5 = shed ol 4143

s
2
S
ind
k)
s
v
)

2. 0] WaAe] Vg2 AESAL WHET Wl WA
Aol 7 APANIE Wajok vk




