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M ®REHEBE

ZESRUVAERIITORERZRBIEL. UTOEEYTHS.
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IV REBE
F1# 150MHz T2 IILT—2EERR

¥ 1E EFRVHFBLEREREOFAHE

1.1.1 EFR VHF 5 L EEBHEOF AHE

T7HOoJEEEELE LTCHAT SER VHF BLEKLEL. MHAORED-HIZERT
HERMGERECTHY . FRARARMRVEFEREEILERTHBICERATES LS ITUR
@ RR (ERBERA) T, FLEEEOMEZEMIL SOLAS (The International Convention
for the Safety of Life at Sea) FHI I TEHBLN TS, Fi=. SOLAS FHITEHL T 100
UL EOMMICIE. B VHF #BRENARBMToNTEY (BREE=+=5). X
MRAAICEENDRELN 26 WORERDEBREENEBH SN TS, —A, DEMAICE, )
B -EERTHAODMEILD 5 WOERKNEH SN TS T7T—IANE LY,

EFE VHF & L ERREORIKEIL 2012 FIChE SN -HRERKBETETEE (WRC-
12) TEHLNTHEY (R 1.1.1 38) | B, B2, TE2O-HFERATLHFvrIL. Hilg
BERFrRIL (HATIE, Ch.11,Ch.14,Ch.18-Ch.22 %) . BELDEKRR CBER) L&
BT 5-HDEMBIERABEF v RIL. MERLTTEET HF v RILGEENERMICED 5
hTwa,

TURILEREHEZERE 2 (DSC : Digital Selective Calling) D& (LY. Ch.70 ZFI(Z
BT A5 ETCRBEDKRZHERTHEELELIZ, REABOEHESERIETH LT, GPS
S Y E-EMOMERREVEHES ZEAROMMOERBIC Ch.70 TEETHZEMNTE.
B#HETLBEEVATLELTIAIATLS,

(74 3 LB SR (BARERHEAS LR (BHEIHKARHRE)

K 1.1.1 EE VHF g ERSHE

11974 O BT 5 N D'REDO - DOERESA) (International Convention for the Safety Of Life At Sea,1974) D%
T, WUATOREMROT-DITHRADME 2 5 N EFRMENIHE SN TN D,

2 Ch.70 # AW CHEN 2 5325 T 2 5E, #I2id, Ch70 OFHRZ VB3O TR Y, W3R & o 24721 ¢l
BMAIIE SN D, BAMIIZEERAICEY RO B BB ERHG (MMSI : Maritime Mobile Service Identity) 7233
VTHATEY ., ZEMTEMERZRE LMo N 2RI B O TCHATE S L2 I2R>Tn5,
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HZAEIZHEVTER VHF B LEREENS CFASNLARET, AHERIZEITHEH
P, REHED-OOEREF. MMMOEH - KEBEE. BEHREE. hMHAEMRERUVKSE
EHBTHD,

BEHRMLGRIAAEOH E L TR, FTERRERTF v RILTHFEFUHL, Z0k. &
EATFYRIL (WBA - BFERA) ITUYBATEREETI. fIZAE. [IRPMTRER
HWEEBMWEDLES-OICEBRREZTUE L TRET 5. FEMTPRICMMZEVDBTIR
FTREHRIOL-OMMET UL L TRET 5F. RAGHARCHEETHAL TS,

RE. B VHF B LERRFEZERIT IERBRIE. W1HB4FRELGO TS,

+1.1.1 EEEERAFEE 1885 (WRC-12k) OF v RILEER k)

g s N BIFEIE g s N HBIEEIE
Frogo |[SRRRBIM| B | g | amimme | | P SR B g omismn | asws
MR | BER 1ELR SR | 285 MR | EER 1R | 2B
60| 156.025 | 160.625 X X X 17 156.85 | 156.85 x X
1 156.05 | 160.65 X X X 77| 156.875 X
61| 156.075 | 160.675 X X X 18 156.9 | 1615 X X X
2 1561 | 160.7 X X X 78] 156.925 | 161.525 X X X
62| 156.125 | 160.725 X X X 1078 156.925 | 156.925 X
3 156.15 | 160.75 X X X 2078 161.525 X
63| 156.175 | 160.775 X X X 19 156.95 | 161.55 X X X
4 156.2 | 160.8 X X x 1019 156.95 | 156.95 X
64| 156.225 | 160.825 X X X 2019 161.55 X
5 156.25 | 160.85 X X X 79 156.975 [ 161.575 X X X
65| 156.275 | 160.875 X X X 1079 156.975 | 156.975 X
6 156.3 x 2079 161.575 X
2006| 160.9 | 160.9 20 157 161.6 X X X
66| 156.325 | 160.925 X X x 1020 157 157 X
7 156.35 | 160.95 X X X 2020 161.6 X
67| 156.375 | 156.375 | x X 80| 157.025 | 161.625 X x X
8 156.4 x 21 157.05 | 161.65 X X X
68| 156.425 | 156.425 X 81| 157.075 | 161.675 X X X
9 156.45 | 156.45 X X 22 1571 | 161.7 X X X
69| 156.475 | 156475 |  x X 82| 157.125 | 161.725 X X X
10 156.5 156.5 X X 23 157.15 | 161.75 X X X
70l 156.525 | 156,525 g;@gﬂ:@&uuwﬂ,@f— HDTTAI 83| 157.175 | 161.775 X X X
EIRFEHL 24 157.2 | 161.8 x x X
11 156.55 | 156.55 X 84| 157.225 | 161.825 X X X
71| 156.575 | 156.575 X 25 157.25 | 161.85 X X X
12 156.6 | 156.6 X 85| 157.275 | 161.875 x X X
72| 156.625 X 26 157.3 | 161.9 X X X
13 156.65 | 156.65 x X 86| 157.325 | 161.925 X X X
73] 156.675 [ 156.675 |  x X 27 157.35 | 161.95 X X
14 156.7 | 156.7 X 87| 157.375 | 157.375 X
74 156.725 | 156.725 X 28 157.4 162 X X
15 156.75 | 156.75 x X 88| 157.425 | 157.425 X
75| 156.775 | 156.775 X AIS 1 161.975 | 161.975
16 156.8 | 156.8 |EEH.  RERUMEHL AIS 2 162.025 | 162.025
76] 156.825 | 156.825 [ x ] [

1.1.2 TR LEOBREER
BEBBERICEITSEEE. MF S oFEEEFTHLOR IRARBFENERILTL
B MEIFEFBENERTH =N IEETIEREICEVWTEHEEFA—ILOFIAL Web H
1 FOEE. [RFHR. ME - MBBERONBFOLOHIZ. T2 EEOFTENKEICHEX
LTW3, BME, T—42BELELTEAUTILYY MEEZEDHEBELZFIALE-LOAE
RTHIN, BERIEETHAEND, HF B VHF £xFALEREAET—2RIE



DEANEFENDITE ST, I VHF #HIF HF FICHANBEBRRBEEVDS, SETRER
BIEZRBEHELS LD, RGBT —FBENERICHEDIEABESND,

—7. BLBHEHFDO VHF FRIRKIIV >BREICH D, FITHHBEBHEAEE 3 (L
T TAIS] £WV3,) [2DLWTIE, BARVERICTRO Y MEREEREN 40%Z B 2 5 thigh

BEN, FLRXEIZBEWTIE60%EBA HHMENH D LV |MENELS > TS, #E
MRS TOVEVLON, HADETEBELIFELKLSICVO2BLERELG>TWSE
EAbND, AISIFFER 21 FITHELLSNEHHE AIS ZIE L&, /i 22 FITHELLESH
-HEFEMPRAMERETEERE (AIS-SART) R UK 27 FI-HIEL S h - MEiRH AIS 12
EFIRDEBEMEARALTEY ., SERL AISZFALERAGY—ERDIBKREEDIZESBIC
A0y MERENENDEBETE D,

COELSBREDH, ITU-RERERBEES-BREEII) THLRARBROAMFADR
EAROoN, FYRMEGT—FBENELZ®., ARBOV-EBKREZF. VHF HFTOT
— A BEOBARFNMTONTELETHTH S,

% AIS  FA-50 55 % AIS MA-500TRJ
(HHEIKEASHIRE) (74 aLERAESHtIRG)

X 1.1.2 Mk EEERAIZERE (AIS)

1.1.3 EkREmA

EIR VHF /& L BEH%EIE. 7HOVEFEENERTIHRIATVLSL, §. To42)L
T—ABEENELTREBMIZERL TOSKENS, BLEIZEWTETO2ILT/AA FEH
D=, TORIILT—BBIELZAEET DIVATLEZEATRE LEOREOHRMMN S DIRE
NHY., ChETOT7FRJEFRERO—BET o2 ILT—2BERRAKHE LTHRAYT
5T EN. FREL 24 F 12 BDO WRC-12 TRES Nz (ITU-R & M1842 #@H), Zhlc
U, ITU MBEEFFEX29F 1 A1 BUBEM T2 LT—2E8E#FATESL5KE
BT EMNRHONTWNS, fFZL. TOAILT—EABENILDREXRRTHL*E
EHIC, EETOHHTT IR/ EFREOMALEDLONA TS,

EHIT, TR 27TE 11 AO WRC-15 128V T. EEMRBICEATESF vy #/)L ITUR
ghE M.1842 #@#M) LL2MHAMICT—2EBEZT 50D F v )L (ITUR #E M.2092
EEA) ITHBEShT=,

3AIS (FiAn B EhEk B2 & Automatic Identification System) &, [EEE VHF #OBHAF ¥ x24I H Lz EIZB 5 Ao
LA RETHRNN, WIEREREZRET A2 L 2B L, MWIOKA - WEEOIBER - 1EHacH - RO Z S8R
HIEREW S
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BEDTORILT—E2BEVATLORREZRE 113127577,

H kiR OF B adhid (REER FoUH FEER U PE FRE<) X B (45 3kl o penS =
al o — B g 2019 55, Ch 27,28
i te R oA FEE w4 1027, ASM 11028, ASM 212 5331,
1 J.I_ }S Sl eS| N chio27 10283730y misH
________ TV T T T FE T SnT oh Giew cpa) P /\
Ch.&BES 80 21 81 22 82 23 83 § 24 84 25 85 26 86 M1027 | 87 1023 | 88
A (wnz) B157.085 1157 0501157 075 (157 100157 125 §157 150157 175857 200157 225 (157 250 (157 275 9157 300|157 3250 57.350 |157.375 [157 400 [157 425
Ch. &S 80 21 81 22 82 23 83 |24 84 25 85 26 86 b 1AIS 1 jasM 21AIS 2 :
{8 (wHz) k161625 (161 650[161 675|161 700161 725 3161 750|161 775 ME1 8001161 825 |161 850|161 875161 800|161 825 §161 850 161 .875 [162 000 |162 025 |
]
| EBFA00kH IETERT R 50k g 12019 4 15 100 kte 8T R ! \/' 0
a b . A . Ybo19 05 ch2027 2028 (FASM 1 |
hd i ASM 25 LT ASM THIA GEEF |
|.| M T eI T~ @i CFIE |l A Ghifind FEIEET)
U | ) 1027 1028 ASM 1 ,ASM 2 |
‘ ~ @k =7 52019 F e |
VHF FORLT—2 BERALLT wr%c -2 THEE OF v F463 4 WRC 15T &% :
lCh. = | 75 76 | Ch.75.76: AIS D R E (g |
= - T 4\
ForiE T LB THE LE g2 TH oFvry, o2 el hess] B LT WRC-12THEH |
FHS IZE 10%F 490 (fl:Ch 1080 =157 026 MHz 3, £l ¢p @ T s e e e e e e e e e e e e e e e e
FeF L2 20% {90 ({81 : Ch 2080 =161 625 MHz ) § 5 , HE = —4 @{S <, 2T CVOES MFeXdl )

1.1.3 TOALT—REERDOREREK

TOANLT—AEEREZELE LT WRC12 THEINF v I)LIL Ch.80-Ch.86 BV
Ch.21-Ch.26 TH %, 1 F¥ RILDFEEE7F R/ EFEELRA#% 25 kHz THEHMNRK 4
FYRILENRDZIEMNTES - 100 kHz FHBDEENAGETH S, EEREFZKT
307.2 kbps & AIS M/ F 1) A yt— 9.6 kbps [2x L TREMICERERENNRI LT S
LEtb, &512, WRC-15 128UV T Ch.80-Ch.86 B U Ch.21-Ch.26 [%. EETHBEDF A
MAEBERF v RIL (LT Mg F v RJL] E0VS,) &, eHFRMICEBELTHHETSF v+
IV (UT TetRMICFIAT52FvrILl EWVS,) IZHF5R TS,

VDES [, AISDNAF ) A vtE—PDFEEZBEMNE LEZERAFYRILE LT WRC-15T
FrlZoBREInf=7 TV 5—Ta B EAvE—D ¢ (T TASM] £WLV5,) & AIS RU
VDE Z#& L THAT S 2 LR SNTH Y. Ch.24-Ch.26, Ch.84-Ch.86, ASM1, ASM2,
AIS1,AIS2 DF ¥ RILERAWND Z & EENTULVS, ZDIFEA. VHF HIXEMEEEEE A 30 km
BETHI b, ATREFFALTAISEREEET 518, Ch.75 XU Ch.76 #H
WB I EMNEHLNTILNS,

WRC-15 TIEE LI VDES AF v RILEZ IV VYRR (FEASMER) THRAT 1%
HEIhih, FEE 2019 FICEHESIN D WRC-19 ITHEBHB ST,

EF v RILEERATEITOALT—AEERFEOERRKIZOVTIE ITUR &8
M.1842 ICESH N TS, VDES OEERED > . EHARMICFRAT 5F v RILEFEH
9% VDE RUASM [IZDWWTIX ITU-R &4 M.2092 [CESH 5N TS,

RS CTRFOHETIRTH S ITU-RFEM.1842-1 IZTESD b f=higF v R IIL R ITU-
R #% M.2092-0 ICTEDH onf=2HRMICFIAT 5F v RILZTNENDEMBEEIZ DL
THEEEIZTT,

YASM (7Y r— g UEEE A v —3 Application Specific Message) 1. AIS F ¥ RANO2BEL TWAEE LS T —
ZBEDTEBEIISZ D720, 2019 FEnSHHF ¥ LMW THENT 5 2 L2 WRC-15 TED BT,
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HIEF ¥ RILEFERT ST ORI T—2REREFEOEBREICOVT, & 1.1.2 [2FT,

# 1.1.2 g F v RILEEHAT S VDE O ERHRE

25 kHz 50 kHz 100 kHz

7t /4 DQPSK 16QAM 16Q0AM
AN 4level GMSK , . . -

7 /8 D8PSK (16 multi carriers) | (32 multi carriers)
BROEK G1D F1D D7D D7D

S - 1567.025 - 157.175, iBFf : 161.625 - 161.775  (Ch. 80, Ch. 21, Ch. 81, Ch. 22,
8 2] i X N

Ch. 82, Ch.23 & U Ch.83)
EhIEEN %) MiRE 25 WULTF., BEB: 50 WLTF

X ENERX TlE Carrier power & 3RED

MEF v RILEERAT ST OINT -2 BERMBOEREED NS A—FIZDNT, &

1.1.3 12779,

# 1.1.8 HIKTF ¥ XNV EFHT % VDE OEZEHDONT X —F

25 kHz 50 kHz 100 kHz
-23 dBm LT -23 dBm KL F
BHEF v RILEH (%) — (EFD25kHz F% | (ET®M25kHz F+
S FUIZHTHBAH) | RLISHT BEN)
BEF Y RIILEALE ) &IE 70 dB — _
BT v R ILRIRE 1K 70 dB
RHEW e B : -107 dBm B - -103 dBm fRfA™ : -98 dBm
o WBER:-107dBm | BER - -106dBm | BB : -103 dBm

X BEFoRILEN () (£25 kHz & 50 kHz R 100 kHz TREOLEFNRELZ > TS M, BEREXD

RBEIZEHE TRE,

HBUICHATE5F vy RILEFEHAT S VDE OEERKIZDONNT, R 1.1.4 [ZFRT,

£ 1.1.4 £HRWVIZFIATE2F ¥y RILEFEAT S VDE OEERE

25 kHz, 50 kHz, 100 kHz

ZHRAAR /4 QPSK, 8PSK 16QAM
EROEK G1D D7D

. HARED - 157.200 — 157.325, BREE : 161.800 — 161.925  (Ch.24, Ch.84, Ch.25,
& iE % (MHZ]

Ch.85, Ch.26 & U Ch.86)

ZHEEN )

MME:1-26W, BRBH: 125-50W

X EEREXTIE Transmit average power & &RiC.




SHAMICHAT EF v RILEFERT SVDEDEZERKD /AT A—2IZDLVT, F1.1.5

I2RY,

& 1.1.56 2RHANICFIRT 5F vy RILZEERT S VDE ODEZEHD/A5A—42

25 kHz

50 kHz

100 kHz

0 dBc
(|Afc|] < 12.5 kHz)

0 dBc
(Afc| < 25 kHz)

0 dBe
(|Afe] <50 kHz)

y— BBz 7 v % 1[-25 dBe -25 dBc -25 dBc
) (12.5 kHz < |Afc| <25 kHz) |(25 kHz < |Afc| < 50 kHz) [(50 kHz < |Afc| < 100 kHz)
—60 dBc —60 dBc —60 dBc
(25 kHz < |Afc] <75 kHz) |(50 kHz< |Afc| < 100 kHz)|[(100 kHz < |Afc| < 150 kHz)
o .
Eﬁ; T M L
I m/4 QPSK : -110 dBm /4 QPSK : -107 dBm

"

b
(527

8PSK : -104 dBm
16QAM : -102 dBm

8PSK : -101 dBm
16QAM : -99 dBm

/4 QPSK : -104 dBm
8PSK : -98 dBm
16QAM : -96 dBm

ENEOT—2BEOFA MEFvRILEIT) ELTE, /L7 —RUXEOFAE

BIHH 5,

[/ Ly —DEHI)
/L9 z—Telenor 42 & 2HAD VHF 7S LEEY—ERE LT, BFA—IL. §F
FHY—ER. BBER. ETRE. BRELDREE. MMER. WEB 72 £X. VPN Hik
GEICFIATAREE LTS, BEERE. BREENS 10 BETHY. 60 ZBZ LBFERIC
EY. /LY T —OEHTEL 2400km [TRABRBEC ELCBEL LS, T—FL—

b, PR

21Kkbps.

TY7 (2007 %) THY. AREMAIZEENEGZRT

Dekningskart VHF Data

VHF Data
Bredband

LR 133kbps &£ ->TWNVS, K 1.1.3 DERIE, H—EX -

1.1.3 /L9 x—® Telenor ttIZ &3 VHF T4 ILEEV—E R




[kE 1T 5 EH)

KEIZH+5 VDSMS (VHF-FM Digital Small Message Services)|Z2DWL\TId, RTCM
STANDARD 12301.1 THBER UEMMEHRARE SN TS, X% M FE f- (EREEMRE R
FRIIEETES30OTHY. VDSMS [FEEDEERIHE. ZIEEESLANILEE=S
L.BBEVRATLNEELTOWEWSRTA FRAR=R"ZFATH2EDTH D, EE/N\—X
b EEHREK 150msec £ 2> TULVD, 2016 £ 12 AIZ FCC EFRAEDH TN ITHONTEH
Y, SEOHBHRENERAFINA TS, B 1.14(F, VHF Fy RIL—EZETRT,

NAVI GAT|ON CE NTER U.S. Department of Homeland Security

The Navigation Canter of Excellence UNLFED STATES CUAKT GUARD

L.S. VHF CHANMELS

Hew Cid Ship Ship
Channel | Channel |Transmit | Receive Use
MNumber | Number MHz MHz
= - . - - - - -
1004 O1A 156050 | 158,050 a::; Operations and Commerzial, WTS. Available only in Mew Orleans / Lower Mississippi
1005 054 156250 | 156,250 |Port Operations or VTS in the Houston, Mew Oreans and Seattle areas.
o8 0& 156300 | 156.300 |intership Safety
1007 o7A 156350 | 156.350 |[Commercial. VDSMS
08 o0& 156400 | 156.400 |Commerdial (Intership only). VDSMS
B4 B4 157225 | 161.825 |Public Cormespondence (Marine Operator). VDEMS
B5 BS 157275 | 161.875 |Public Cormespondence (Marine Operator). VDEMS
i B 157.325 | 161.925 |Public Comespondence (Marine Operator). VDSMS
BY BT 187375 | 1567.375 |Public Cormespondence (Marine Operator). VDEMS

1.1.4 VHF FyxJ)IL—&

F 1=, EEMBERHS TALA) @ ENAV ZEXRIZHE VT, VDES ORELEHRTH S ITU-
R &1&E M.2092 OBWETICM T THE - AEAEE I TS, ITU EFEEHRA (Radio
Regulations ) [CHEWEF ¥ RILEERFEMIZEA, 2021 EM o DREERZEEE - #RETLT
AV

Ihlz, 2HRMICHAT 5 F v RILFITD VDES (£, I]RITD AIS THIHSI A TLVS AIS
FrRILIZMAT VHF T—42@EFrvRIL, TTUT— a3 VERAYE—DF v RIL

(ASM). VHF T—A@IZEEFrRILZI/RSLOTHY .. EFEBESHKE IMO) TIL.
2024 FEOWE SOLAS £HDHFHZNIZF . GMDSS DERIEDIREHITHNTWNSEA, D
T. VDES £ BMMERH S AT LESNTLVS,



|
1 m|m|mtm malnu
VDEI-A
SAT Up3
Long range 4.6 MHz
AIS Ship transmit channels for VDE P AIS-VDE ship receiving bandwidth

1.1.5 VDES OHFA *—2

HE8 . ENAV19/11/4 draft IALA Guideline

[(FOE2LT—2BEORALA A—]

S, TABEOFERIZEY . BLEICETHAAGOTEOAE. THICE, WROM
b, MABEREORALGENRAFEIA TS,

prEeEsonr I

. ERBERT EISA R Bk
< § . 2 BE S
S T RN s i S ﬁ\ﬁﬁ?ggmm
—  BIFEME pact
® - iiEER o2 e e EEDIEREHR
. BABREXE R
BES g R )\EU C RERDBIE
o R—F5UA/RE B
. N
. RRMOEBRES b | e é " sl
 poBMRE, make N Y - i %
s 1Y9—2y M/ | =Y
(ERIBRY—E2) Sr— SR
T T T - EesLANGEE BE
tienni L UPABALE

B - B

116 TORLT—REEOFAAA—



B2E RARBOIAZFHOHRE

FIRBOLRREFICH-TIE, TO2ILT—S2EERE L TROoN-ER VHF ORK
BIZHEWT, A—ERBOCBEREBOT7T I JEBEARDLOLORRBERADOBEITETS
DBENDH S, B VHF EDHEBREFCDONTIX, T 28 FEICRITHBREFBE L TERLE
MELRIESATLOHELGIMAICE T SRRBERAD-HDORMHIFHDRAERE] ITHL
T, NlEREFHRVBET 1 — L FICHEITHEEERREER L TLVS,

1.2.1 REEHBEARSOFE
BIR#BMERREHICH LTI, UTD 3 DNEBRIZDOWTENFNERHBEHADO TS DR
HETo=,

(1) RA—ARHE® & DR

Bl—RRHE EDOHAREFICHE L TIE, FEIK (Desired Signal) 1ZxF L #5F i (Undesired
Signal) NEDEBEDZELAN)L (DU ) THNIXEELRYILONZFRBIET HEEHIC,
BEMNKYILD DU eh o REfRIEEREZ RS . BIRBMAHADAREMDREEIT .

(2) BHERIRET & DHRRE

BEEEREE EDEARFICEV TR, FERICH LBFTRNEDRERENZELAIL (DU
Ltb) THAHD, T, BREAENLETHATUONERETE SN (BRERE) ZiEEL.
BIEMNA YLD DU kA L BEfREEREZ RO, BIRRARADIREMEOREIZTS.

B) R NFA—T U RAIER
ATNFA—TVREDREFICHNTIE, BEEEEDOHZHIC VDE R VDES E£EH 5
DERNEF NI LT, BEFEEAICEREY LG/ 4 XFHNRE LAFEEHIMET I 5 A4
R HD, CORBREZHERT L0, EEREERAORTILFHEBINIzLEDEH—T>
BENWEAEL. EBYLGEOAE (W) LHREMZERD. BRSEAOTEREDORE
75,

1.2.2 FHBREETIL
FHERIFETILELTIE, BERIOOSHMMBADTHERURMBENOBRER~ADTHEL
T. TNENFHETILZROADESIZHREL. BFZETS.
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(BEEE) '

R R B0 BRI
FAEDS LN

ot =

(EEaEE) 2

THETNEEN 1 BER» MR ~OTH)

— FER(TFFOY)
& — FEREFTEL)
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TORNT—RBERMBCEVTIE, 2 DDOFHEME (25kHz & 100kHz) I2DWTHRE %
CNLRHET 7 ITRIBFRELTOILT —3BEOT ¥y RIVLERRKRE
BARE LTRRT DL A—Fr RULTHERADZEIR 1.21 DL S ICRSN, BEF v
FLTHBRHADBERR 122 DL32RSNS, 2o RTLVFA-TVREREIZON

To1=,

— FER(TSHN)
& = BEREFCAL)

"l,,. L

- .-‘;I <+ AR
' (VDE)

BER

(BEFERE)

FET NVEEN 3 MBFRPFLRITHICME L Y IRE)

TIER 1230 &5 I2RENn S,

i BEEfE
| !ﬂ ]y | |/E\| | A EE
» o T A voe
DI OkHz (D RERH—B) 1 D<)
P i 125 kHz '
br< | =

VDE 100 kHz ;E

121 BE—F¥RILFHBRHFEHERR

VDE 25 kHz iig

S /\ : -
Al 4‘!”!.! il

- .4 , L A
SH—< 25 kHz <> | VDE
P ! 62.5 kHz
i< PR
VDE 25 kHz 1§ ' VDE 100 kHz g

K122 BEFyrRIILBERIEFHEERXR
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B EEEE
| (F=2d)
[\ vDE

I : i i I
UL i i 1 i

ST 25 kHz L >« 375 kHz
! I i ' ' i
>—< | :
1 1 Q
VDE 100 kHz 18

1
VDE 25 kHz 1§

K123 RY¥LFA—T RleRitE4EXE

1.2.3 RRH*ARFOER

(1) FA—RBAE%FOTiHRE
E—RAERFOTSRFICH T LHREMER1.2.1ICTY, R—ERBEFEOFSHRITCE
WTIlE, EELEAM2WDIHE T, EEFTEHEMN25kHZIBEDHZEICHE LTI, 11.51km~
12.6km. 100kHzMDIHZAIZH LV TIE, 7.93km~8.30kmDEEIRIEEE £ FER T 2L BN H D, £
1= EEHEADB0WDIEE . EEWHEEA25 KHZEDB A ZH LTI, 14.43km~14.65km.,
100kHzDIZBEZH WL TIX, 10.13km~10.44 kmDEFRIEH ZER T DL ELH S,

#1.2.1 F—F ¥ RIILFHRHOMMREEERH [km]

. 5= ERARX (LK) . FEE [kHz] (hE) RUPLER$E (kHz] (FE)
) AR 25 H/4QPSK100 25 = 100 25 e 100
(W] [MHz]
0 12.5 0 12.5 0 12.5
157.150 11.97 8.3 11.88 8.24 12.6 7.93
25 161.750 11.51 8.05 11.69 8.18 11.69 8.30
50 161.750 14.43 10.13 14.65 10.28 14.65 10.44

(2) BEEREREEOTHHE
BIERIREFE O T SREICH (T 5REMRIER T R1.2.2127F, BERKEFTOTFHREFICH
WTIE, EEHIMN2WDIHEE T, FEFHIEHN25 KHZIBDHZEICH LV TIE, 0.21km~
0.39km. 100kHzMDIBZBAIZHWLTIE, 0.33km~0.37TkmDEEIRIEEE X TR T DRENH D,
Fr. EEHADOWDIZEEITHE T, EEFEHBEMN25kHZIBDZEIZIEL, 0.41km~
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0.43km. 100kHzMDIZBEIZH WL TIL, 0.39km~0.41kmDELFRIEE FTERT I2DENH D,

#1.2.2 BEF ¥ RILTHRHOMMREERH [km)

. 1 FRARX (L) . FiEE [kHz] (RER) RUPDERHE [kHz] (FE)

7 RS 25 H/4QPSK100 25 = 100 25 e 100
(W] [MHZz]

25 62.5 25 62.5 25 62.5

95 157.125 0.37 0.33 0.37 0.33 0.21 0.34

161.725 0.36 0.35 0.36 0.35 0.39 0.37

50 161.725 0.41 0.40 0.41 0.39 0.43 0.41

8) RHTILFA—TFBIERKRE

RTIWFA—TUVAERICH T HEEREMER1.2.3. ®1.24, R1.25RUEK1.2.61F
ER

AT WFA—TURIEREFICH T, PIOERBEN12.5kHzR I37.5kHzDIHE . £1E
HAMN2BWER I50WNDIHE T, ZEFEEA100kHzDIGEE XA IILFHEAL 2 &IEEh -
T=o

FIDEIEMENOKHzDB S, TRAXHNW4QPSKTITEEH HA26W TEIEFEIEMN25
kHz®D154(£2.37Tkm~2.54km. #{EH AH50W TEEFEHIEA25kHZzDIHE (X2.8Tkm D B
[REEBE R T DMELAHHN. TRAXHMNSPSKE UL16QAMMDIGE XA IILFARRL 2 &
[Thamot=,

b EIRBEN2kHzDEE . ERAKXHNW4QPSKE USPSKTILEEH WA 25WTE(E
HEIEA25kHzD 5 A (X, 0.25km~0.35km. EEH AHMS0W TEEFEIEHA25kHzDIHE
(&, 0.30km~0.40kmDB[RIER 2R T HLELNH LN, TRAXI16QAMDIGFEIER
IWFHBL C EFEho1=,

#1.2.3 AT VFA—T U AEBRHOBEMRERM [km] (12.5kHzEfh)

iz o ZHRARX (LK) . BFEE [kHz]l (FER) RUGDLERHEZE (kHz]l (TE)
4 [ H/4§)f(’)SK Si)SOK 161@3)42M
(W] [MHz]
12.5 12.5 12.5
157.150 — — —
25
161.750 — — —
50 161.750 — — —

-] FRFILFA—TH L,
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£ 1.24 AT NVFA =T RERTOBREERH [km] (37.5kHz Bh)

s 5 FHRAX (LK) . FEE kHz] (1K) RUBDER$EE (kHzl (TKR)
- ‘ /4QPSK SPSK 16QAM
7 s - ﬁ)o 100 f(z)o
(W] [MHz]
37.5 37.5 37.5
157.125 — — —
25
161.725 _ _ _
50 161.750 _ - -
] FRFILFA—TH L,

£1.25 RATWNFA—TUAERHOMMEER [km] (0kHzEEN)

e - EFHRAR (LK) | wEE [kHz] (1) RUGDEKE#HZE [kHz]l (TER)
=S HIE
/4QPSK PSK 16QAM
mA | AR wAQPS 8PS 6Q
25 25 25
(W] [MHz]
0 0 0
157.125 9.54 _ _
25
161.725 9.37 _ _
50 161.750 9.87 _ _
¥ T FRTILFA—T %L,

#£1.2.6 AT VFA—FUAERFOMMRER [km] (25kHzEEN)

wr | gy |EOAE (EB) . #H0E kid (PE) RUBPLERAE (kid (TH)
P o /4QPSK 8PSK 16QAM
Wl | [MHzZ] 25 25 25
25 25 25
95 157.125 0.35 0.25 —
161.725 0.35 0.25 —
50 161.750 0.40 0.30 —

-] FRFILFA—TH L,

(4 FZFOJEREBEETOILT—RBEOREHRIMOVT

THOJERRELTOZILT—ABENRA—F Y RILEFERT HEHEE. LELRETKD
F-BtfREEBE TE8~13km BEZLELL, A—FryRILTOXAIRETHL LHEESL
%o

Fr-. BEFYyRILVEZFERTSBHEICEVNTIE, YL EREFETRO-BRESR (0.3~

0.4km) UEZHRINE, £ANTRETHY . BERLXELNEEZ OGNS,

BE. A—FryRILTOHANRETHS b, BE. TOFILT—2EBIERKBICE
YETon-ARREZERAT IBEDTF OV EFREICH LT, BREBITZEDTE Y.

ChIZKY ., HBARRICTOINT—2BIERBEZEAT S ENAREE TS,




1.2.4 EHRHEREH~DBEEHEICOT

(1) ERM#EE

EREEHTIE. EROIRILX—ELEARANDERLEOBEBRNEENICHLMNIZN
THY. ThIZEDE, DRTLOEBERMBEICH LT, BRMGEEHICEETSE5VRT
LETOREICEET 2LENH D, SE. ERHEIEHOEEE (EREERNBERS
B HBREE38E BERFAAICETH5AKDHEEE] (E2F6RA) ) ~OBEEMHIZDONT
BREt &7 o1,

ERMGEES T, AT 2R, BERIAOEFEIREIATND EEIC, BHEMK
EFHTETHIENTEZRRTIZHY., FERBLELELEBARETHY . EEFAOE
BEONRESNFEIEHOEEICEOVWEERFAZTS Z LARELIGEEIL. &HPEEA
L. SO&SBEHENBLINGNEEE. FHG 2BRATHILELTLDS, BFEHIC
BT HiE8EZ. ThTIARI2.TRUEKL2.8 [TFRT,

R1.2.7 FHP OEHFRE (62FTHIE) DiEsHE

R § BRREDREMIE HWFREDRMIE BHEE
E[V/m] H [A/m] S [mW/cm 2]
30MHz—300MHz 61.4 0.163 1
300MHz—1.5GHz 3.54 f (MHz) ~(1/2) f(MHz)~(1/2)/106 f (MHz) /300

#1.28 FHG OEHFAE (67MTHE) DiEst

R § EfREEDRERME WREEDRME BNEE
E [V/m] H [A/m] S [mW/em 2]
30MHz—300MHz 27.5 0.0728 0.2
300MHz—1.5GHz 1.585 f (MHz) ~(1/2) f(MHz)(1/2)/237.8 f (MHz) /1500

150MHzH T 2RI T— 2 BERBICHITLIERABERMEZRDDE. R1.290DEH

YeERd,

#%1.2.9 150MHz

WTOANT—REERBE T SBHABE (6MTHE) OfEEHE

i BREEEDEME WREEDRME BNEE
E [V/m] H [A/m] S [mW/em 2]

&P 61.4 0.163 1

G 27.5 0.0728 0.2

BEROBEOEHIZOWTIE, TERRENSEF SN LHIERDOBEOTEHAERTAIE
HEEEDDHH] (FR11 FEHBREETE00 ) [TEVWT, UTOXAEH N TL
%o
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S = bG K
"~ 407mR?

 BAREE [mW/em?]
D RRRANES (W]
D EEEFRORKEBEHAMICE T HEIFNE
CHEHICODSEEETDREELEFT O MR L DER [m]
D REHRE
TARTORFEZEELLZWNGE : K=1
AMEDORFEEET HHE - K=2.56

N H QT w®m

F1=. 150MHzHET PRI T—RBEXREDETE. £1.2.10 IZRT,

#£1.2.10 150MHzHT P2 IIT—2BERIEDOET

2 RFIF EhigE AR H&KEIRP
2.14dBi 50W GBRR) 2W (GBRRB)
(1.641%) 256W (faff =) 41W (fefB)

SIT. 2TORMEEBLEVERE—R1. KREORSHEEET SHEET—2
2. r—R2 DEHBAMECEL, HE. SRMFEORBENIHE LBV REEELS
HBBTNANBIHAET—Z3 ELT, K1 LEYELRTLOBHELEEETICER
WS A HET SHMER RO ERERL 211 [SRT.

®1.2.11 BRGEEHZEHTEY SRR

ZhiRE R F—21 F—22 F—2Z3
50W GB=ER) 0.81m (1.81m) 1.29m (2.89m) 1.62m (3.61m)
256W (fefia ) 0.57m (1.28m) 0.91m (2.04m) 1.14m (2.56m)

(RPDIEK. FHPITEITHBREMETT, () RIEERBGISEITIBRERZETT .

150MHz#H T 2 IILT—2BERMKICOVNT., BERFEEHADEESHZRE Lz &
. 1560MHzHET 2 LT — 2 BERBOFAICE VN TIE, BFEOERRVHF & R4 EEAE
FEZRELTERZTIIOTHY . BEROMERHOEIEICE SV -ERFALSTHN
23DTHAEND, FHPICEVWTEHEET S & ET S,

(2) ERIERH~DESEORHESR
AMEEBRRBOBMIRIER L. N LERFDOER. L2mULERINIEL, REMEERT
EHLDTHS. BRDEBRERRUMMBICHRESNHSEFROMEE. BIKROFAEE
ERINEDEGRRERZ TOERTEILDEEZIAOND,
F-. BROERVHFO7F OV EFRIELBRDESEELL B0, BIROER
DHRARFEICHRFZEE5ZA50DTREL. —RUGFAICENTIE, ZERLMERE
CantneEEZ LGNS,
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£ 3E 150MHz HFTORILT— 2 BERRIBOEMIEH

1.3.1 150MHz ®T 22 ILT—2BEVRATLOBEMMEEOBRS
150MHz # OHMEEHEIZDNTIE, ITU-R 14 M.1842-1 2BF 2. RKHMRVEDRE
HhEEZEDHDHEEL, ITUR #1E M.1842-1 [(THRESNTULVEWERIZDWTIE, UTh &
BY. BEERCATLEOEMBESEBEIRTT D,

(1) HERREFBOMAE
HAREMFIEOHFBREICOVNTIE., FHEEEEIEZZEL TCTEHLEER, UTO
EBYETHENBEETHD, BH. 41E GMSK AKICDULTIE, TWITOMAE SHEEA
EE (AIS) OHFBMEESELL., 16kHZUTETHIENBELETH D,
@ FERRREFES 25kHz DH D

4 {E GMSK ZiHA K 16kHz

MAD o 27 FESEMBMEERAR 21kHz

NPD o 27 FEE/\MEEBEERAR 21kHz
@ FERARBR#HFRED 50kHz DH D

TILFHTxv ) 7T—AREERIRIEENR 47kHz

(HTXxv U T7HIT 16 £T5,)

® FERABKRHFHEAL 100kHz D+ D
RILVFHTxv ) 7N EERIKIEEH 90kHz
(HTXxFv)THIE32 T 5,)

(2) ZEEZEPR
EEZEPRIL. EFR VHF ZERAY 5 ERERIR & RSICEERFERRA AT TEmR A
EWVS,) FA KD 2DEEBRUVBREBHREEREZHFTA. EHIT I REKENEE

[CHEHEDTHAH L. Tz, BETHEEBISOVTIE, ZHROERFEAKTEE
ERTHLT. TOEFROFG FEAFF) (X, 214 (1) 1dBIiLIRTHE & ETHT
ENBEHTH D

(3) ZHREHDIERMAE
ZHIRENOEBEEEIC DN TIE, Ef VHF ZERT 5 BREIE L RRICHRMRAIE
41 EERFA. BRI ZRERAXICIYRBEZIT OB I IERBOEEEETH- T,
BBEHRATERE 18 SORICHBITIARBNDEREZEATSHDE. TOEHREN
Z IWLUTICARBICETSESZEATEDLDTHITNELEOLNETHIENBEHT
H5bo

(4) BEFr RILREED
ITU-R #%& M.1842-1 TlE. BEF v RILRRENIL. HEKDORE KM S 25kHz,
37.5kHz. 62.5kHz B f=+12.5kHz OFHERNICEF SN 5B AV HERE N L Y 70dB L
HEWMEXIE (=) 23dBm U TFT& I TWWBDA, UTOERFIZKY., 60dB LLLELMVE
ETHIENELLEEZAOND,

O TOFLERARICEDERRBCE VT, BEF v RLRRENZREKREND
5 70dB ELMEE T H I EFBELLY, —BIICEERFESICENTE, RNT—72T (KL
TPA) THBIESNAEDOENICTHAZIIEA, COLE, REEENNT—TLT%
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BBY D EETDHRRALBES (KA, AL E) OREICKYBEEF v RILETTFERS
BANLGNE L ERD, COFERPBEANEZERT 5=BIZ1F, ZEHAICRBOH
% (FMEBNLYKRELGHANTEEL) PA OREOKRELEBAXNBEL Sh, EH
ERETHITIT) ALOERNDEL LGS0, SEGEELAY. EMACERE
ZERIDEITURBEDEEEZEDFTFTERT A LFIBLLLDELD T &,

@ ITUR#& M.1842-1 DR ERAARD AT LIZHVTIE, example EH->TLNVS T
EMD, BffTIEBICRE SN BEICDLTIE, b8 (2 B E0R AR A 3k
MAREDERREEREA EEEATIENIENEFTFLVWEEZIONDS T2,
ITU-R &4 M.1842-1 TS Eh 3 ETSI EN 300 392-2 [&. K% ch f/mEEAHA -60
dBc EEHLNTNDZ &,

@ ITU-R &% M.2092-0 Tl&, §#&. EEEEDT=H. FHZRBTIARNIBLE (K
DATLDBEF Y RILEFER) THLHH. #E M.2092-0 TIEREREFTD-HEE
FHELRNILNEE->TH DT . VDE DEEEALY 70dB LLEDREE ch BREANZE
BRI LIZEMOFENEL V=D, §%. EFRETTHRBEREZILTIHIIENEFEL
WeEEBZALNSZ L,

@ ITU-R &% M.1842-1 (., #igF ¥ RILICERI D LDOTHY . ERFIAZEEL
3 DTHD, £f=. COEIEMEIEL ITUR & M.2092 HHLFNIZEH SN2 DTH
Y, 5%, 2HAMNICHATE2FrRILEDBARZREFEFZ DD, RETRESEMNEL
HBIEMEZDN, BEME LTS ZENEFELWWI L,

6) FERFOBEDIRE
AT TFRAEFRUVFERGFOBEDHRMEIX. T2 T—2EERRBEL ML F v
LEERT B NS ERFMEIRET 2100, EREECART S ENZEL
<. ETSIEN 300 392 DEEEEHEEZ. RETHENELTHS.

6) ZHRENDHERE
EhFEHNDOHFBREIEL. ITUR &% M.1842-1 RUIRTOER VHF O 7+ 045 &@E
AFROEEBEEHEZ, LR 20%, FR50%ETEHZ ENBELETHD, =L, Ehigg
BHIF. BETIERE MBS (X 25W %, BELLEWERE CBERS) 1L 50W

EHBALGWNI EET S,

VIESDNE SFI ]
TOAINT—2REERKE. MMBBEAEE (AIS) LRFRICHIEEREARICLDD

DTHY. Ron=EREZZHOEZBEISIERA L THERT IHICIK. FvUTEVUR

BEEDHZAMFITAELTH S,

Fr ) 7O ABEEDEMBEHEIZOVNTIL. #IAEOEE (RTCM ZEDHMEHR

UEZE AIS OEMERSE) #BEX. UTOLEBYVETEIILENELETH D,

D FrUTEIRIE. BREORETIEARKOVT, thOERBE,M SHITSIIZFE
—DEEEZELIE, TOZEBANLARLAZERELARILOEULTH- T,
HELANLIZI0 TORNLEMAZEX (=) 77T TR (0 TORN)LE 1mW &F
%,) #BAGAIE. BROREHZTHLLEVEDTHS I E, 2L, BBED=HD
EBDZEEF. CORYTHL,
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@ FrUT7EUVROZERMIE. EEMEBEIIO2 S UBUEET S,

® FrUTEUADZEFTEEE. EET S5 F v RILIE (25kHz, 50kHz XX 100kHz)
L5,

@ HBEOLANLIE, 1 5MIZTENT 2 2 YRR TESGMICAE L-ED S b&/ME
EL. BOEHIHLDET B,

® HBE.ZEBRELARLLITURESE M.1842 ICEDH NI ERAAXBDEET S,

(8) REEEOEMMISEY
ZEZEORMMEHE (RERE. ERXIBEEEFEFES) I2OLTEK. #EOTF
ATARITONTIK, BEBERELTEREIHTHAN, TOELT—2BIEAXIC
DWTIE, ERNFIAZIMRET SN THY .. SOLAS FMICEIESHREDEHLENE L
DTERBVWCENGHEERTREEZRETHSI0OTHY . thDERERBEDEIMEELRE
FEFERFA., BIRMICEHNTL2BREFORELUINME. HELGWI LETHI EME
HTHD,

9) it
TOANT—RRERBEVTIE. BozREROEDMNAER S0, SEDT T
Jr—2a VEDHR——XE#REZ. TOANERAREBIZT—2 74— v FDIZ#ELE
PFA - EAFHLGEEREL TV RENH DS, Ff-. ELSA—H—HEFTOEEZE
AlREE T AHEICIE. HEEGHROEBEEOCHBRAZEZHEILIL TELENH S,
NLDOHISIZDONTIE, SEOFMAZ—XADEHLR G OHBOBEREILEZEILH, T
RIREDE RIS, ERVNTRELG > TREBHEIY BADNTHONEENEETH D,

1.3.2 150MHz #%T 22 IIWNT—R2BEI AT LOEMNMEYE
NETORIFIEEEZ. 150MHz FOREKEHEFRT ST o2 T—2 BIERFEDOHEM
BIEHEICDOWWTIE, ULTOERY EFTAHIENBYHTHS,

1.3.2.1 —fgRI&H
(1) \RREREH
FRTHAKHKE. UTOELEY ET 5,
7 ERARRMEEN 256kHz DL D
157.025MHz m & 157.175MHz & TO 25kHz BRD 7 K
161.625MHz M 5 161.775MHz £ T® 25kHz FfED 7 K
14 FERABRHFEEDS 50kHz D+ D
157.0375MHz. 157.0625MHz. 157.0875MHz & U 157.1625MHz
161.6375MHz. 161.6625MHz. 161.6875MHz K& U 161.7625MHz
v ERABKRHFHELS 100kHz D0
157.06256MHz K U 161.6625MHz
TH. 157TMHz HOEREIE. BB HEER/IC. 161MHz FORERKIE., #

BLAGVERBICENTNERT S L ET D, -1z L. —ARBEEARDE
BIZHHTIE, 1I6IMHz FZFERIT L& L. BHIT LERBEDOBEICHE
RAYH5ENTEDEET D,

(2 BEEARK
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—BREEARX. ZRAREEAR. ZRARFEEAXRIZRAREEAXLET 5,
DA, BRBEIZRERAXICIHIEENFARTHD &,

3) EIRAK
ZRAKE. FRBAKBERICELTUTOESY £T 5,
7 (ERARBRMEEA 25kHz D3 D
4 € GMSK ZHA K
Ma0n 7 FESEMBMEERAR
NSDn L7 FEB/\BEBRERARK
4 FERRBRHFED 50kHz DL D
TILFHITXv ) 7—AREERRBERAARX (B ITXv ) T7HIL16 £T5.)
Y ERABKEEFE 100kHz D1 D
TLFHITHv ) 7T—AREERIKBERAX (HTFr ) 7HIET32ET5.)

(4) {EEEE
BEAFXDEEEREZ. UTOELY LT B,
4 {E GMSK Z£iiAxX 21.2kbps
M0 o7 FEBEABRMMBLEFE AKX 28.8kbps
INGD n 7 FEB)/\EAEERAKX  43.2kbps
RILFHITHRv ) 7T—HREERIRIEBERAAX (FTX+v ) 7HIL 16 £ 5,) 153.6kbps
ILFHTxv ) 7T—HREERIRIBEERAX (FTx+ 1) 7HIL 32 £95,) 307.2kbps

(5) BEROBK
ZRAKXITIHELT, EEZEBEL. ULTOEBY LTS,
4 fE GMSK £58A® F1D XX F7D
ma0Ono L7 CEEEMAMELERARX G1D XIE G7D
NGO n 7 FEE/\MEAEEERARX G1D XIF G7D
RILFHITxv ) 7-AREEXRKIEEHFAAFX D1D XL D7D

1.3.2.2 ERBBOEMNBIFTHE
(1) =EEE

® RBERBOHFERE
FEBOHBREE. UTOEEY LT D,

7 BHLLEVERB
+5X10"LINTHAH Z &,

1 BT LIERS
£10x10"*KIATH D &,

Q@ HERERBFIEOHEE
SEBREHROERMEIL. LTOERY T 5,
7  FERERHFERED 25kHz D1 D
4{EGMS KZHA 16kHz
mMHaD o7 hESMBEMBEERARX 21kHz
INGFDn L7 FEF/NBAEERAARX 21kHz
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4 FERRBRHFED 50kHz DH D
RILVFHITXxv ) 7—AREERRBERAAX (B ITXv ) T7HIL16 £F5,)
47kHz
v ERABRKRHEFELS 100kHz DD
TILFHITXv ) 7—AREERRBERAARX (HITXv ) T7HIEL32 LT 5,)
90kHz

Q@ FTERHDBEDHAE
FERNDBEDHFRIER. UTOEY LT 5,

RlR S FERHOREDHAE

1GHz X £E D 100kHz OFEERIZH (B EHEHM 0.25pW LLF

1GHz LA E EFE0 IMHz OFHIEICH 1T 5FHEAA 1nW LT

@ ZEHRBEARVZOHBRRE
BAEDBRENT. BHLENEZKBIL50WE L, BHT HERE 26WET 5,
EHIRBENOHBRREE. LR 20%. TR 50%LUTET S, CDIFE. LREKR
AREFBBEHFBRALENI &,

® ZEhiRTIDIERE
BT LIEEZERICH-TIX. BEHEEHZ 0.TWH DS LAWETOBIZEZICIETS
BAEIEMNTZEBRILDTHITNIELGLLBEWNI EET S,

® BEFYURILRZVEN

7 ERERBEREFEN 25kHz DEDI(2H > T, X EDREREM 5 25kHz B 1=/F
BED (+) 12.5kHz OFEHAICEH SN EEAN., HERENELY 60 TIANILLLE
EWMETHDZ &,

4 ERBEREEEN 50kHz DL DIZH > TIE., #E DR KM S 37.5kHz BEh 1=
RO (£) 12.5kHz OFIHRAICESFT SN LBAN., #HEREHELY 60 TANILLL
HEWMETHZZ &,

0 (FERERHFEEAS 100kHz £ DIZH > TIE. #EiE 0 E RSN 5 62.5kHz B =&
BED (+) 12.5kHz OFEAIZEH SN EBEND., HERENLY 60 TIANILLLE
EWMETHDZ &,

@ FEEEDR

R TLBRDREAIBEIZLZDIIDTHDZ &,

BT HIEBEBICOVTIE, ZHROERSFENKTEEERAETHY .. EEEPR
DFT GEXFEF) (. 214 () 1dBIUTTHBZ &,

® Fv)TtrRHEE
BEROXEETIEBEHRDERICOVNT, HOEBREIORFIN-E—DEREZE
L7zBE. ZOZEBANLRLNZERELANIILOEULETH> T, HELALIZI0T
URNLVEMELEXIE (=) TTTINIL 0O TIURNLE 1ImW £F5,) 28X 556
X, BEROEFEITHLEVEDTHD L, 2L, BRBEDEHDEBDEEIX. D
R TALY,
CDFBICETSXY 7 ADZETEIRIL. EET HFEARKEFRE (25kHz,
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50kHz X[& 100kHz) & L. F¥ U7t ADZERMIK. ZEMKBIIO2 IS UBLUE
ET5, Tz, HBELANLDEE. ZEAALANILE 1 HMEIZENT 2 2 REISER
MIZBIELIZEDSBbDOR/MEE L, BREHFITIHLDET S,

BE. ZEBRELANILIL, UTOEEY LT 5,

Ll LIRS e ZEER
4 {8 GMSK ZHA = ]

25kHz | BAOn o FEDmEREZSR | ZDLELERR | io74pm
NSO n ST FERGEHRERA AR S

sokHe | TAFYTEY U F—AEEsRELE | PPLEVRRR | 106dBm

(HTxvUTHEIX16 T 5,) BENT 5 EEE -103dBm

lo0kHe | RATFY TR U T—AfEsiRELE | BBLEVRER | 1103dBm

(HITXxx Y7L 32ET5B,) BENT B EEE -98dBm

(2 ZEHE
BIRMICHT 2BREFEOREIL. 2nW LT THSZ &,

1.3.3 MEHE
ERNT—RMISEREN TV SBLA VHF TEREERBEFONTXICESTHIENEST
HHN., Sk, BREXFERE (IEC) FORBRMLGBREEEATHRT S ENEFL
LY,
AEICERT HERAANESIE. FADOHRENGTLRY . REFRSLHRES (SR 511
Ev b 2 ERLUMTRINE) LT HHORIIUABABTRE LEREFSIEHRES LT 5.
T, ERAOEBEE—F (TR F-E—F) BHEBEEETNITEL S,

(1) XfEEE
@ BARBDFEE
MR (WoEiR) ZEXELKET, AERBHERVTAE (WN—ZX MRIZH>TIK
N—R FNADEE)T 5, EROEPRIGFERET SEEEFEFRIELICAEL. Th
TRDREED S bARBRENEAREGHEZRARMOREL TS ENBHETH S,
BEBTEEFOERMNERZAVSISESEEIREL LTHET S EATESD,

@ 4ERER¥TE

ZEFESEHBRESEANES L LTMA LT (HEEREHEIRK LT DEHRIK
BBLTD,) ITBONDIARY MLATFDEBAITDOVWTARY MLT7FSA4YEERL
TAIEL. ARY MDD LEREUTRESCHITEEHDOFN. TAhETNDEELD
0.5% &G AHBRMIBZRET 5. BHROEFRHFEE T HEESEZHHJRILITRHFEL.
ITNTNOEFRIGFICTRHELZED I bRARELIBEELHERREFTRET S L
NELETHD

@ ZEHPREN
FEMSLHRBRESEANESHFICMAEEOENENZ. SRKENGTZANT
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BET %. BHOEPRIFFEATHHEEERRILICAE L. ThENDZEPIRIGF
[CTHELIEORMEERRENLET DL,
EFERRICKYVBIEST S ENEFLLN N—X MRIZTAET 55 (E., XI5
FENRKELGDIN—ZAMRYRLBARALY L +RICRVEMICE TS FHENZAE
L. ZOREEICEEHREEDERZEZRLTTEHNENLETHIENEETH S,
ZHRENOEMEEDHERIL. ZHRENOERZIT S HEDEKMKICHHARER
ELT, ZHRBEALAHRGAEZTV. ERRENOERMBEEHERT S ENEY
THdo

@ MEFrRILRRERN

ZEFESEHABRETEANETLE L. ARG ML FSAVEERAVTHRERDENR
UHE R B EF v RILERRN - RIRBIE DV THRTNEGETED o 5 FEHRAD
BHZHEEL. EROENLDLEEROBEF v RILRAVENET S, £, HXHE
TEHT HI5EE. FTORAELE-ZHRENDOAEBICHEF y RILRRENZELTE
HEE5ZENBELUTH D,

BE. N—RXMRIZH-L-TIE, ARG MLTFSAHFEZFIIEEN 1 Yo TILadhi-
Y 1 EULEDN—R EAABZELSICL, E=VREE—FICKRELTRAEEZTSIZLE
T5,

BHOETRIFFEAETIHEEETERBILICHEL. TR TN ERRIFFICTAE
LI-EOHRMERD. BEF Yy RILRRENEEHT LI ENBETH D,

® TEEFOBE

BLERAORECTHERZEESE. AR MLT7F S FZAVNTHESNEEICE T
BRERFNDFHBNERET %,

FERESOREDRE 21T S BRBEHEIC DOV TIX, 9kHz M5 4GHz £F %,

BHOEDRIFFZEAIT PBEEFEPRILICAEL. TENENOERRIHFICTE
ELEEOREHCEDRMETERFDBELTHENBELETHD, CDHE, AN
7 FVT TS5 A OO REFEHIEISREFEIIBICRET S LR ET HA. BIEE
AHGERDIRIER SRR MLTF 54 FONBHEDEELZZTHIEEEF. ART T
WP F 54D RETHEDREBEERC LTAEZT>THRL,

(2) REZE

® BIRMIZEKTIERZFDORE
ERZERETHEASR[ZEESE., ARV MNMTFSATERAVWTCEIRMIZET HE
BEDREZAET D, CDFEE. AR LT FHFSA Y OHREFEBEBOEIIFER
FOREDREDRICHVWON ISR FHIIRELEFMEICERET 5. £, BHOZEFRin
FEETDHEEEZHRREILITHEL. TN ZTNOERRIHFICTAE LI-EDRINZE.
BIRMIZHT LBREODRELT S ENEETHD,

(3) Z0ifhiiE
D FrUTEURAMEE
ZENRECTHABZHFIE. ZEEEORERICEVTHNEETENHONTZES
LRILEADL, RICHEABFBEEERBIZERE LZGEEITEWVNT, AR LT FSA4
PEFZRAWTEELLGVWI L ZHRBT S ENEETH S,
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BE. Y U7 ADZERME (REEE~NMESZANL THLFY I T VAR
AT HDFETORME) NEMEETEDONEULTHE EEZHRTHIEN
BHTHD
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F2#H 400MHz #T T2 LEER{E

$F1E 400MHz T2 M EEEHRHOME

2.1.1 WMEEERFEOFAME

i EBEREE. 2T, BEEMR. 20—, REEI -G EXRBERICANL
NBENEL —RBERICHHMATHEREIAFMALTEY. 7)) vy DPOREERER.
EEXE, #HEZELEMAOLERICESVWTERREFRLELG>TVS, MADLEETE
R 2581, AREFE-hBARICEY . MADBRKEITEENARELDSLSIITXRL

THRAZNTWS,

(AREHRHEXSHIRME)
K 211 MEEESRTLA

{
BRIDGE( | i EIEBEAR ERERRSRT L
/ (—BOREHPBTEA)
‘ Y Y Y Y ﬁ
EcR B - '
W otg Y Y R | Ly LY #

2.1.2 MEBEEVATLA

M EBEREEX. KEOT7FOJTEEARICEITAERTF v RILIE., BIREEILERXR
35 TEHLNTEY., 25 kHz & 12.5 kHz BRDF v RILHAED 65N TULVE A, EHAEK
UHRIZEWT, EBICERIA TS 3 DIE. 25kHz F ¥ RILBIROBEREF AN ERT

H5o

—7A. ELETE. MAADEREICHE - R I IRGEOHABERLREB. BLEEED:
HOEFRAELTHRASH, 2TR— o ELDBEICAVTS Y., LREELAZICHKE
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BEVATLNMERINTWS, CNLOARICOVNTIE, HAEMBOREKEE 3 K (125
kHz @O F v ~)LiERRE) LERALTLS,

#2111 MEBERHEORRK

457.525, 457.55, 457.575
& %% [(MHz] 467.525, 467.55, 467.575
$%467.6, 467.6125, 467.625

% 467.6 MHz, 467.6125 MHz, 467.625 MHz [ZENAEHRBD 3 Fr RILTH B,

HE. MEBEREEZFERALTOLSIERBIE. £ 3600 B THS M. R2.1.2ITRT &S
2. EEMICIRE SN TS 46TMHz HFD 3 F ¥ RILIFFEASIATORWKRIZH S, §1&
DORBRBOEDMFIACHAREOREZH LB AN L. REHAD 46TMHz w42 T2 42 )LAHRA
BEELTEBRUICHRAT S ENBADOND, =L, SO 3 FYRILIZDVTIE, SE
MMRIZETEFRANH D EICBETIVEND D,

£212 HMELBEERMORGEURURIFAR (BREAD)

(FE 29 &£ 9 RIR#A)
Bk (MHz] EIS DR WLE@EER i) YEMmMME e PN
457.525
= 457.55 2,561 1,387 1,157 17 529
P 457.575
H#
& 467.525
467.55 0 0 0 0 0
467.575
3] 467.6
A
" 467.6125 1,043 1,037 6 0 56
=] 467.625
&it 3,604 2,424 1,163 17 585

¥ OWThOERBIE. 457MHz % (EREEE) ORKES 3 K. £=1E 467MHz (HRAME) DOREKH
SEETNTNEREL TS,

212 TN ELOBREER
i E@EREE. EICHATEREORELEEETRLEERFMAEOMREERICALLGNT
WBH, BELAEOMIZERMETHEEMIC 25 kHz DF ¥ RILRERIZE S 6 Fy RILTEH
LTW%, CEPT (MMEFEERBEFTETERE) N 20 0 EULLOMBENST7 79—+
BY. FIARKREERE LA, REQETEIBITEEDI Y THTTFSNELSZ LIS
KU, FYRULBTBELNETHSEERLTLS, CHIEEMALZITOETEEL., dE
BEIZBWTLRKTH D EMENEN>T VS,
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COESEKRREREER. FYRIVEBOEMERS=H. TORIEIZE YIERFEHORBK
HRANEEND L Lo,

2.1.3 EESA
WRC-15 DEE 1.15 & LT, BLBHEFICHEINTLNS 400 MHz FIZETS. ML
BEXRFAOEMERBOBRFIZOVWTEENThhiz, TORE. MEBEHREFIIHL T,
HENLEIYETONTLESF Y RILOEFTHIERVUTORILEICKY ., BHAREFEE
DRAT S -OITEFRBIERAIZE 5.287 SHARE S,

ChiZkY., #EOT7FOTERIZKS 25kHz R 12.5 kHz BERF ¥ RILIZMZ. T2
A )ZER (41E FSK) 2k 5 6.25 kHz XI& 12.5kHz EDF ¥ RILDEENAIEEE o 1=
ZEIZkY, HEEERLAKEEH TR 24 Fr )L (6.25kHz HRDIGE) MEATTREE 4
27,

—A. EXOTFOITERAROERRBERARBERTHIENFRTHD I LM DS,
BARICBEWLWTIE., BEHLOEOICT O ILERREET AL I—FXTILFOXY )T
R (ARBMPMERSNTVEVEOAEEEEE T 544) 4 EDEEREEREDER
NERINTLNDS,

TOAILMEBERBEOFERAF ¥ RIILEEEX. ITUR &% M.1174 [TEWT, £2.1.3 0D
LBYEDLNTWD, FROBIREOT7TFOJERAXOBRRECHEAINDLIF v
LERETHY. FEORILFLLETOILNERARXOERRBETCERASIALIF Y RILERET
H5b, L. £2.1.3M 125kHz FrRIILOF7FAITERARICOVWTIX. BRATIEER
TNTULVELY,

# 2.1.3 400 MHz Hi# L EEREOERREOF v RILEE

| Ugger channel

25 kHz channel 12.5 kHz channel | 6.25 kHz channel 25 kHz channel 12.5 kHz channel | 6.25 kHz channel
ch.|  MHz ch.|  MHz Ch.|  MHz Cch.|  MHz Cch.|  MHz Cch.|  MHz

102 | 457.515625 202 | 467.515625
111 [ 457.521875 211 | 467.521875

1 457525 11 4575250 4 467525 21 467.5250
112 | 457.528125 212 | 467.528125
121 | 457.534375 221 | 467.534375

12 | 4575375 22 | 4675375
122 | 457.540625 222 | 467.540625
131 | 457.546875 231 | 467.546875

2 457.550 13 | 457.5500 5 467.550 23 | 467.5500
132 | 457.553125 232 | 467.553125
141 | 457559375 241 | 467.559375

14 | 4575625 24 | 4675625
142 | 457.565625 242 | 467.565625
151 | 457.571875 251 | 467.571875

3 457575 15 | 4575750 6 467575 25 | 467.5750
152 [ 457.578125 252 | 467.578125
161 | 457.584375 261 | 467.584375

[ l7rovozsrmzern I ESZIZ S N EREVD
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NSFYRIVEREICDOVWTIE. 2017FE 1 A1 BIZESSATHY .. EREEHRIOBER
MOERDOBIESE 5.287 TEIHSINTULS ITU-R &4 M.1174 ORHFIRIE. 2015 £ 3 AIC
BRIEINhTWS, BREEAICE T AR RATLO ETSI 2L, ETSI EN 300 720 B
ETSI EN 300 113 T#%H %,

TOEWNVRATLZEFERT S 400 MHz H EBEHRMBICOLT, ITUR #18 M.1174 &
' ETSI EN 300 720 ICTESH o M= HMTHEHIC OV THEBEICR 2.14 RUK 2.1.57®
ER

# 2.1.4 400 MHz #7242 )L LEEREOEKRHRE (ITUR &#45 M.1174)

EIETHEIE 12.5 kHz, 6.25 kHz
ERAX 4 {B FSK
BROBRK F1E. F1D
Bk R213DTCHAINVRTLAFYRIL
ZHREN ) 2W LT

% EERX TIE ERP(Effective Radiation Power) & R i2

£215 400 MHzHT P2 MLEERBEDOEZEHD/AS5 A —42 (ETSI EN 300 720)

EEFEIE 6.25 kHz

= 353
= TR EHBNLY 60 dB ELEEBA L LA

=h
1

HihBHEE : 60 dB

B BEETF v R EER . 54 dB
> ERE #EH - 50 dB
f& By FBYR=102EHBLALE L E. 4 vt—SHIER=80%& 125 LA_L
1

= R 6 dBpV LLF

e Ew FEYE=102EHBLARLE LLIE, A vbE—UHME=80%&L 45 L)L

EAEQAEBREEDOT 2 IIERIGIZ DT, 2017 £ 9 AICERE FIUT CREIN:
APT (Asia-Pacific Telecommunity) T7 47— FRAEZ LTS, TDFRAERRE TIE. ITU-
REMEM1174 1SR >-ERBRRAZEFE L TVSIEELTE . Z2a—C—F 0 FOATHY.
BIRBBIAICOVWTEREERE (2016 £EMR) ITHIELTWLWSEIEX, BAE. RbFLR
VhEZETHD, §&. 7O7HBICEVNTE, TOFNEADOHIENLELA>TL DD E
Eibhbd,
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B2E RARBHEAORE

2.2.1 BRBARBREOFE
FERBOEAREICE->TIE, TR LEERFERE L TEEMNIZERD 5 -BRE
WIZEWT, A—BAEBHZERTI7T0VEEARDL DO LBIERBATEEHAT 51
DEBRVATLEDOERBERORFAZTOIVELNH D, HBH. B—EREFOHRAKETIC
DNTIE, PR 28 FEICHMABRBR L LTERELI BELEE AT LOFHLGEFAICS
(T2 RRHBEAD-HOEMIEHDRAERE I2&Y. HlEBRFEEERL =,

R—RERHMERNICHE FA2HEARFICOVTIE, UTOERY, FHOTSRATLETDA
WO RTLDE—F ¥ *I)LEFFERAERVBEEF v RILEBEFERBOREICH VDT T iHE S
AIRE7S BEPRIEBEEF KO B,

(1) E—F ¥ RILFHIRE
F—F v R (—xTHERENELDZFyRIL) 2T, FERICH LBEEENEDIERED
ZELANI DULL) THNIEEELARYIIONZIREL. DU M S EfREEEEZKRD =,

(2) BEET v LT HRE
BEETF v L (FEAEGLEVRELEVTFT vy RIL) ST, FERITH LHFRNEDIE
EDOZELNIL (DU L) THNIEBEFEARY IONEBIEL. DU A o BRI Z R
=

222 FHBREETIL

(1) #offRs
W CTO7FOT S ATLET ALV RATLANBRET ZIEEZEEL. EHRMOT
YETNUTAHEFEAL, BEVCRELAHIRAEREME LTHRETT 5,

TR AT I TFua sy AT — FER(TIHIL)
15 AR R INGEf Y B3 (7405)
HER(FTUAIL)
€~ pErora
4_ s
Vavn=24

il ey
FORNLL AT Tra AT
L A L ARG

221 MMEOFSHETIEER
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(2) FERRRS
THfA-SARBRE] TOT7FATLRTLET AN RATLNEET SRIEZEEL.
BEMMOT Y XFRUVEABLETNUTA#HZFERAL, BEVIRBELIHLIKREEZRERE
ELTERET %,

FORIWD AT L FFHAg AT LA “— FER(TIOHIL)
4_ ’

HERTIZIL)
HERTFET)

TRV AT Tra s AT
I I
NT A ST A
(X A 1) (X A 1)

X222 EMEOFSHETILVEER

2.2.3 [E—RFARHFOILARE

B—F v RILTF BRI OMREERNHZR 2.2.1. £222(2FRY, 7FATIRTLIZHT S
TORANVATFLOFHIZENTIE, TURILDRATLOREREIES 625 kHz lBDIHFE
(EMMAE T 1.9 km~2.7 km, EMEI T 1.5km~22km, TURILPVRTLDEERE
1EA% 12.5 kHz DB A (FMAIBI TIE 2.3 km~2.7 km, BEMETIX 1.8 km~2.2 km D Ef=EE
BMERRTIVENDH D, TOEILVRATLIZHTZT7FATSRTLOFHIZENTIE,
TORIWTRT LDREFEIEA 6.25 kHZIEDIHFE E 12.5 kHz DIHE L MK TIX 4.6 km.,
BEfRffi Tl 3.6 km DRERIER Z R T ILENH D,

% 2.2.1 E—F v RILFHRE (E) OBFRESE [km)

HER FM 4 i FSK
25 kHz 6.25 kHz 12.5 kHz
FER 13K 13K 2 K 3K 43K 13K 2 K 3K
FM | 25 kHz — 1.93 2.30 2.54 2.73 2.30 2.54 2.73
41 |6.25kHz 4.59 — — — — — — —
FSK | 12.5 kHz 4.59 — — — — — — —
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% 2.2.2 BE—F v RIFHRE (BEME) OBMMRESE [km)

HER FM 4 i FSK
25 kHz 6.25 kHz 12.5 kHz
FER 13K 13K 2 K 3K 43K 13K 2 K 3K
FM | 25 kHz — 1.53 1.82 2.01 2.16 1.82 2.01 2.16
41E |6.25kHz 3.63 — — — — — — —
FSK | 12.5 kHz 3.63 — — — — — — —

BT v RILTHRF O -HDERERHAL. FHREEERMIBERETARINEEZ

S5IRddC&ELt=, SIALKEEZR223IZRY,

223 BEFvYRILAAZFEORRERES [kHz]s

WEIR FM 4 {E FSK
FER 25 kHz 6.25 kHz 12.5 kHz
FM 25 kHz — 15.09 14.14
— 6.25 kHz 14.11 — —
4{E
12.5 kHz 13.83 — —

(CCTOERERMIIFERLANILEHEREL30dAB & L. BERESLARIL%E DU H=-40 dB IZHE

LT 12dBSINAD £ G HHLEKBEERDI=LDTH D)

Ffz. £ 223IT5IHLE-ERIE. FM OFEIE 20 kHz TERE SN TN SH. BEFRREIKEK

% 25 kHz D55 DRE KB ERABE R BIETHRFAZITo 1=,

& 223 DEREKBE., FrRIVEELDBEETF YRV (HEROFYRILEELGLR

WFrRILDSE, ZREEWLWFrRIL) OFDERBOZEDEZRER 2.24(25FRF,

[T/NEH OB 2T AOREELERBIRHSEIEC SN T © 96 UNEH RV 5 BERBENEE OF|
I - @R RICAR DA Ar) I2B 2 — & W [ Bud(E B o B2k 2009 5 CPR 1 4 429 J
30 H)] OfFHEEF#HS HHRBEHIN RS NENERS AT LEZESWE VA 2043 A 26 A

32

#+2.24 HILDERBOELBEREREREK
FER HEIK .
- . PILDERED | &2.230DfE
iz FIDERS | & Huls B AR
F Il FyRIL #£ [kHz] [kHz]
Al [MHz] Al [MHz]
7 | Ch.2 7 | Ch.11
457.550 . 457.5250 25.000 14.14
+ | (25 kHz) < | (12.5 kHz)
O | Ch.2 4 | Ch.121
. 457.550 457.534375 15.625 15.09
7 | (25 kHz) JL | (6.25 kHz)
7 | Ch.13 7 | Ch.1
. 457.5500 457.525 25.000 13.83
< | (12.5 kHz) + | (25 kHz)
4 | Ch.122 B | Ch1
457.540625 . 457.525 15.625 14.11
JU | (6.25 kHz) 7 | (25 kHz)
5 #2238 BT v 2 VRS OBRE RS kHzlix, BL &R BB,




EDT7r—RZEVWTELHDLERBOER., & 2.2.3 DEERERBRDEL LICENL TS
END, BEF Y RILOFEREFICEVNTIE, BREARAICXERIGNEEZ OGNS,

2.2.4 BERRHEFOLRAZE
BREREHFOMOER L AT LOXARITZHTIE, 2.2.1.3 A—RAEHFOHXAR
HIZHITABEETF ¥y RILOXARE ERRRIZIT o=,
BEDEREEHMAHMEOERNETEREFZ. BEFryRLRAEANREEEALY
-55dB & L1z#5& (DU th=40dB) OREHFEAFHER 22512, AEBEER BEEF
v RLEAEY  kHz) #K 226 I2ENETNRTRT,

# 225 BEF Y INVEAFBOBEREREE [KkHzZ %1

e FM 4 {E FSK
FER
12.5kHz 25kHz %2 6.25kHz 12.5kHz

12.5kHz 11.60 10.57 12.35
FM

25kHz %2 15.80 15.09 14.14

6.25kHz 10.67 14.11 5.72 9.44
4 {E FSK

12.5kHz 11.13 13.83 8.53 11.63

1 BERRELREIE. FERLANLEREREFI0IB E L. BEHRESLAILE DU -40dBIZHRELT
12dB SINAD &G AHIDERBEZROI-LDTH S,

%2 BIALEEEEOERIL. FM OFEM 20kHz THSEA. HGHEFERBFEN 16kHz ERILCTHY.
26kHz IZBRABAZDELDET B,

£2.2.6 ARBEER BHETFT v RILEASEHE : ki)

FER
12.5kHz 25kHz X2 6.25kHz 12.5kHz
12.5kHz 12.5 12.5 12.5
FM
25kHz X2 25 15.625 15.625
6.25kHz 12.5 15.625 6.25 12.5
4 B FSK
12.5kHz 12.5 15.625 9.375 12.5

%2 BIHALEBEEEOEE L. FM O®EA 20kHz THEH . GHERKEES 16kHz ERICTHY .
25kHz ICRABEZ DI DET D

Ff-. MIEBEXRFEORKEHEE (457TMHz &) 2DV T, B 2.2.112RY, 457MHz &
[2HEWTIX, 25kHz B#EA L -RARBICELBREEFO 7T 0V ERAXOEEROFEMN
SNTLWBKRRETH S,
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TOALMEBERFEORARKRBEEICS VT, Fv RILER 6.25kHz DL DR UVF ¥+
ILRERR 12.5kHz D3 OOFLERBEBEOREFT7 FOIERARX (FM) OERBEDH
DERBDEF, 15.626kHz LLEEHERT D EMNBETH D,

I
B RITOREHAA (7 +05 @ R

"AAA

457.4875 4575 457! 1525 457 55 457 575 457.6  457.6125
< > > e e e
(12.5kHz) (25kHz) ! (25kHz) ! (25kHz) _LaskHz) (12.5kHz) '

B ZERORRSFE K

457.525 457.575 N
1‘3’,’ (25kHz) “_?3 b (25kHz)
: SR

i ! [ T 1

' Ny
[

llLllIIljlll |

457.&:&875 457’5 457. 515625 2 (7252, B R E 1457, 584375 5 6  457.6125

\
\
~

‘—’ B ,' N ,‘47 7—><—>
! (12.5kHz) (1‘5625kHz) S (6.25kH2I1FE) ASRANS 62,5kHz) ! (12.5kHz) '

f ~ -

l221 i LE SRR IR AIRBECE (457MHz )

2.2.5 HAKEOER
E—RAEHFERICHS TR ERARFIZEVTIE, 7HOd@EAXETO2LEBEAXLED
MIT. —EDMBEMZLELTELDOTHEH. UTOEHD SH LRETL L ICBEFREERE
NREERDHZILEFBAONGOH, EIRRKRICELTE, +2ICBERBOFRAIEATRE
EEZLADBND,
(1) EE VHF &Y 3 EHEEOS L 400 MHz O RK#ZFEAL TSI &,
(2) MMATHAT S, RITZERTOFAOWITIALTHY .. B+ km L THERAT S
MEETIERWLNI &,
(3) ERICIIEZFMOIILFIRROEZENHY . N LR LICHRERIVEL LS
LFEBEBZONGNI L
(4) ITU-R #1&5 M.1174-3 Tl&, 7HRTVBEARETOFILBEAXOXANRDH LN
TWdZ &,

T, BEREEELOXAKRSFIZEVTIE. TO2MLEEEREOARRREEIZH
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SEEH

RECOMMENDATION ITU-R M.1842-1

Characteristics of VHF radio systems and equipment for
the exchange of data and electronic mail in the maritime
mobile service RR Appendix 18 channels

(2008-2009)

Scope

This Recommendation describes characteristics of VHF radio systems and equipment used for the
exchange of data and electronic mail in the maritime mobile service RR Appendix 18 channels. It also
provides a guideline on the use of digital technologies by VHF systems of different bandwidth in the
maritime mobile service.

The ITU Radiocommunication Assembly,

considering

a) that Resolution 342 (Rev.WRC-2000) of the World Radiocommunication Conference
invites ITU-R to finalize studies currently ongoing, inter alia:

- identify the future requirements of the maritime mobile service;
- identify suitable technical characteristics of the system or interoperable systems;

- identify necessary modifications to the table of frequencies contained in Appendix 18;
b) that IMO has stated that the maritime industry has a need for radiocommunications for
business and safety. At IMO the future need for harmonization of systems using maritime VHF

channels was considered, and ITU-R has been informed of the possible future need for
worldwide systems for the exchange of data and electronic mail on maritime VHF channels,

recognizing

that in accordance with RR Appendix 18 channels used for VHF data shall not cause harmful
interference to and shall not claim protection from other stations operating in accordance with
RR Article 5. This includes SOLAS applications such as GMDSS on channel 70 and AIS 1 and
AlS 2,

recommends

1 that the characteristics for VHF data described in the Annexes to this Recommendation
should be considered as examples of such systems;
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2

this Recommendation should be used as a guideline for future digital technologies in

the maritime mobile service VHF bands;

3

that new VHF data systems introduced should provide characteristics that are

compatible with the existing voice and data system, particularly the AlS.

Annex 1

VHF data system example 1

The following characteristics should be indicative of a VHF radio system for the exchange of
data and electronic mail in the maritime mobile service.

11
1.2

1.3

1.4
1.5

1.6

1.7

1.8
1.9

1.10

General characteristics
The class of emission should be 16KOF1DDN.

The necessary band should cater for the channels in RR Appendix 18 designated with
footnote 0), each with 25 kHz bandwidth.

The modulation may be either /4 DQPSK at 28.8 kbit/s or n/8 D8-PSK at 43.2 kbit/s,
depending on required station-station radio range and channel signal fidelity.

The access method may be carrier sense time division multiple access (CSTDMA).

The following area coverage techniques may be used:
— cellular channel reuse;

— time sharing transmission.

The following handover techniques may be utilized:
— uninterrupted handover (channel and base station);
— uninterrupted file transfer.

The equipment should be designed so that frequency changes between assigned
channels can be carried out in less than 100 ms.

Switching between reception and transmission should not take more than 2 ms.
The serial communication channels (SCC) on a single radio modem may be:

— Ethernet;

—  RS232 (NMEA).

The radio equipment should meet the following norms:

— radio parameters: ETSI EN 300 113-1;

— EMC: ETSI EN 301 489-5.
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2.2
2.3
2.4
2.5
2.6

3.1
3.2
3.3
3.4
3.5

Transmitters

The frequency tolerance for coast station transmitters should not exceed 5 parts in 108,
and that for ship station transmitters should not exceed 10 parts in 10°.

Spurious emissions should be in accordance with the provisions of RR Appendix 3.
The carrier power for coast station transmitters should not exceed 50 W.

The carrier power for ship station transmitters should not exceed 25 W.

The cabinet radiated power should not exceed 25 pW.

The adjacent channel power ratio (ACPR) should be at least 70 dB (see Fig. 3).

Receivers

The receiver sensitivity for bit error rate (BER) 10~ should be better than =107 dBm.
The adjacent channel selectivity should be at least 70 dB.

The spurious response rejection ratio should be at least 70 dB.

The radio frequency intermodulation rejection ratio should be at least 70 dB.

The power of any conducted spurious emission at the antenna terminals should not
exceed 2.0 nW.

Sample emissions spectrum based on variations of ETSI TETRA standard
modulation

This proposal refers to the work of RTCM Special Committee 123 (RTCM SC123) which
evaluated the ETSI TETRA modulation schemes for use in RR Appendix 18.
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FIGURE 1

36 kbit/s n/4-DQPSK and 54 kbit/s #/8-D8-PSK modulation spectra
RTCM SC123 test results for TETRA-TEDS modulation

Results
Figure 1 presents the spectra for TETRA and TEDS modulations, at their normal 36/54 kbit/s data rates,
along with the IEC 61993-2 25 kHz mask for comparison. It is apparent these modulations fail to meet

the mask; their power exceeds the —25 dBm limit at a 10 kHz offset from the carrier.
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FIGURE 2

Family of spectrum plots for different data rates
RTCM test results for slightly reduced data rates to fit Appendix 18 emissions mask

Somewhat lower 32/48 kbit/s and 28.8/43.2 kbit/s data rate combinations were then tested. Figure 2
overlays these results with those of Fig. 1. It is evident 32 kbit/s n/4-DQPSK and 48 kbit/s n/8-D8-PSK
modulations just barely fit or violate the mask whereas 28.8 kbit/s n/4-DQPSK and 43.2 kbit/s n/8-D8-

PSK modulations comfortably fit the mask.
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FIGURE 3

Adjacent channel power ratio (ACPR) performance

RTCM test results: 28.8 kbit/s n/4-DQPSK and 43.2 kbit/s n/8-D8-PSK modulation
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5 Conclusions on emissions

Emissions spectrum requirements for RR Appendix 18 based on maritime IEC test standards
will allow both /4 DQPSK at 28.8 kbit/s and 7/8 D8-PSK at 43.2 kbit/s modulation to be used.

6 System interoperability

6.1 Ship-to-shore

In the ship-to-shore direction interoperability is maintained by the internet service provider
(ISP) at the internet protocol (IP) level. Typically, a ship will enter an electronic mail, with or
without attachments, in the electronic mail system and then click on the “send” button.
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6.2 Shore-to-ship

In this system, there are no interoperability concerns on the part of the shore-side user. The
shore-based sender of an electronic mail to a ship can merely:

a) click on the “reply” button, or

b) address the message to Shipname@xxx.com or callsign@xxx.com.

The electronic mail will be delivered via whatever system the ship is using. If there is a system
failure, there will be an automatic re-route via an alternate system. These automated decisions
are based on the contents of an extensive database. Consequently, the electronic mail may be
delivered via HF or an alternate satellite-based system. If there is an overall system failure,
addressing problem or non-delivery for any reason, the system support operators will be alerted
and take corrective action. This ensures that shore-based users need not be concerned about
what system or network the ship is using. They need only address the electronic mail and click
on “send”.

6.3 Ship-to-ship

The VDL protocol should also provide for direct transmission between ships where possible
(within radio propagation range) in the simplex ship-ship mode. The duplex ship-shore-ship
mode should be used for extended range (beyond the ship-ship radio propagation range).

6.4 Efficient use of the VHF data link (VDL)

System interoperability should be achieved for all transmission modes, ship-to-shore, shore-to-
ship, and ship-to-ship. Spectrum efficiency and data throughput should also be considered. For
example, application of the electronic mail internet protocol (IP) at the network level and not
on the VDL would result in an efficiency improvement of 3:1.

Annex 2

VHF data system example 2

Introduction

This Annex describes an existing narrowband VHF data system for the exchange of data and
electronic mail in the maritime mobile service. The system is currently in use, operating from
base stations ashore and on offshore installations.

1 General characteristics

1.1 The system is operating on nine duplex 25 kHz channels in the maritime VHF band.
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1.2
1.3
1.4
1.5

1.6

1.7

1.8
1.9
1.10

1.11

2.2

2.3
2.4
2.5
2.6

The class of emission is 16KOF1DDN.
The modulation is 4-level GMSK. Transmitted bit rate 21.1 kbit/s.
The access method is time division multiple access (TDMA).

The following area coverage techniques are used:
— cellular channel reuse;

— time sharing transmission.

The following handover techniques are utilized:
— uninterrupted handover (channel and base station);

— uninterrupted file transfer.

The equipment is designed so that frequency changes between assigned channels can
be carried out in less than 100 ms.

Emissions are vertically polarized at the source.
Switching between reception and transmission should not take more than 2 ms.

The serial communication channels (SCC) on a single radio modem should be:
— Ethernet;

—  RS232 (NMEA);

- |EC 61162.

The radio equipment should meet the following norms:
— radio parameters: ETSI EN 300 113-1;
— EMC: ETSI EN 301 489-5 and IEC 60945.

Transmitters

The frequency tolerance for coast station transmitters should not exceed five parts in
108, and that for ship station transmitters should not exceed ten parts in 10°.

In order to prevent harmful interference to other users of the maritime VHF band,
spurious emissions should be in accordance with the provisions of RR Appendix 3.

The carrier power for coast station transmitters should not exceed 50 W.
The carrier power for ship station transmitters should not exceed 25 W.
The cabinet radiated power should not exceed 25 pW.

Adjacent channel power ratio (ACPR) should be at least 70 dB.

Receivers

The receiver sensitivity for bit-error rate (BER) 1072 should be better than —107 dBm.
65



3.2
3.3
3.4
3.5

4.1

4.2

4.3

4.4

4.5

4.6

The adjacent channel selectivity should be at least 70 dB.
The spurious response rejection ratio should be at least 70 dB.
The radio frequency intermodulation rejection ratio should be at least 70 dB.

The power of any conducted spurious emission at the antenna terminals should not
exceed 2.0 nW.

Possibilities and advantages

Coverage and stability

The VHF band has very good qualities regarding range and stability. Typical range
from a land-based station is up to 70 NM.

IP — Ethernet

The common used Ethernet protocol that makes connection to local data networks and
other data services easy.

Fixed IP address at the radio on board the ship

This makes it possible to send data to the ship without anyone being needed to activate
the link. The ship may also have ten local IP addresses.

Always connected

There is no connection time. This makes the system very effective for real-time
applications, e.g. banking terminals.

Several services in parallel from one radio on the ship

The system is based on packets all the way. From one radio on the ship one may carry
out several different services at the same time. The system is therefore frequency
efficient.

Automatic reconnection after disruption

The system will automatically reconnect and continue the tasks again at the right point.
This happens both after short breaks as well as long breaks, e.g. outside radio coverage
area.
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4.7 Integrated data router

The radio is delivered with an integrated router. It means that tasks may be programmed
directly into the radio and may be carried out without the use of a PC. For example, the
fishing boat positioning and moving report system is programmed into the radio/router.
In addition, the router has very large capacity to carry out several tasks, among other
things compression and decompression of electronic mail, web applications and
weather maps.

4.8 Several inputs to the radio

Ethernet cable may be plugged directly into the radio or the router, enabling easy
establishment of a local net on board the ship. Other digital or analogue inputs may be
used for GNSS, measuring instruments, etc.

49 Connection to local WLAN

The system may be combined with local wireless networks on board the ship.

4.10 External communication carriers

The system may be delivered with possibilities for seamless connection to external
networks, e.g. wireless LANSs in harbour areas or to satellite communication.

5 Applications

Some current and possible future applications of VHF data are listed below:
— safe SeaNet reporting (ISPS);
— fishery catch reporting;
— fishing boat position and movement reporting;
— weather maps;
— general electronic mail;
— messages to the ship’s agent, the pilot or harbour authorities;
— banking terminals, especially on passenger ships;
— safety-related information;
— telemetry information;

— updating of electronic maps.
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6.1

6.2

System interoperability

Ship-to-shore

In the ship-to-shore direction interoperability is maintained by the Internet service
provider (ISP) at the internet protocol (IP) level. Typically, a ship will enter an
electronic mail, with or without attachments, in the electronic mail system and then
click on the “send” button.

Shore-to-ship

In this system, there are no interoperability concerns on the part of the shore-side user.
The shore-based sender of an electronic mail to a ship can merely:

a) click on the “reply” button, or

b) address the message to Shipname@xxx.com or callsign@xxx.com.

The electronic mail will be delivered via whatever system the ship is using. If there is
a system failure, there will be an automatic re-route via an alternate system. These
automated decisions are based on the contents of an extensive database. Consequently,
the electronic mail may be delivered via HF or an alternate satellite-based system. If
there is an overall system failure, addressing problem or non-delivery for any reason,
the system support operators will be alerted and take corrective action. This ensures
that shore- based users need not be concerned about what system or network the ship
is using. They need only address the electronic mail and click on “send”.

Annex 3

VHF data system 50 kHz wideband example

The following characteristics should be indicative of a VHF radio system for the exchange of
data and electronic mail in the maritime mobile service.

1.1
1.2

General characteristics
The class of emission should be 50KOF1DDN.

The necessary band should cater for 50 kHz, two adjacent channels in RR Appendix
18 designated with footnote 0), each with 25 kHz bandwidth.
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1.3

1.4
1.5

1.6

1.7

1.8
1.9

1.10

2.2
2.3
2.4
2.5

2.6

The system should be comprised of 16 equal-power subcarriers in the 50 kHz
bandwidth with a 16-QAM modulation of each subcarrier, as described in ETSI
standard EN 300 392-2 v.3.2.1. This provides a data rate (over-the-air) of 153.6 kbit/s.

The access method should be carrier sense time division multiple access (CSTDMA).

The following area coverage techniques may be used:
— cellular channel reuse;

— time sharing transmission.

The following handover techniques may be utilized:
— uninterrupted handover (channel and base station);

— uninterrupted file transfer.

The equipment should be designed so that frequency changes between assigned
channels can be carried out in less than 100 ms.

Switching between reception and transmission should not take more than 2 ms.

The serial communication channels (SCC) on a single radio modem may be:
— Ethernet;
— IEC 61162 series.

The radio equipment should meet the following norms:
— radio parameters: ETSI EN 300 113-1; EN 300 392-2 v.3.2.1;
— EMC: ETSI EN 301 489-5.

Transmitters

The frequency tolerance for coast station transmitters should not exceed 5 parts in 108,
and for ship station transmitters should not exceed 10 parts in 10°.

Spurious emissions should be in accordance with the provisions of RR Appendix 3.
The carrier power for coast station transmitters should not exceed 50 W.
The carrier power for ship station transmitters should not exceed 25 W.

The adjacent channel power (the power in each of the 25 kHz channels immediately
above and below the 50 kHz occupied bandwidth) should not exceed —23 dBm.

The cabinet radiated power should not exceed 25 pW.
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3 Receivers

3.1 The receiver sensitivity levels should be better than —106 dBm for shore stations and
—103 dBm for ship stations, as described in EN 300 392-2 v.3.2.1 § 6.7.2.4.

3.2 The adjacent channel selectivity should be at least 70 dB.
3.3 The spurious response rejection ratio should be at least 70 dB.
34 The radio-frequency intermodulation rejection ratio should be at least 70 dB.

35 The power of any conducted spurious emission at the antenna terminals should not
exceed 2.0 nW.

4 System interoperability

4.1 Ship-to-shore

In the ship-to-shore direction interoperability is maintained by the Internet service provider
(ISP) at the Internet protocol (IP) level. Typically, a ship will enter an electronic mail, with or
without attachments, in the electronic mail system and then click on the “send” button.

4.2 Shore-to-ship

In this system, there are no interoperability concerns on the part of the shore-side user. The
shore-based sender of an electronic mail to a ship can merely:

a) click on the “reply” button, or

b) address the message to Shipname@xxx.com or callsign@xxx.com.

The electronic mail will be delivered via whatever system the ship is using. If there is a system
failure, there will be an automatic re-route via an alternate system. These automated decisions
are based on the contents of an extensive database. Consequently, the electronic mail may be
delivered via HF or an alternate satellite-based system. If there is an overall system failure,
addressing problem or non-delivery for any reason, the system support operators will be alerted
and take corrective action. This ensures that shore-based users need not be concerned about
what system or network the ship is using. They need only address the electronic mail and click
on “send”.

4.3 Ship-to-ship

The VDL protocol should also provide for direct transmission between ships where possible
(within radio propagation range) in the simplex ship-ship mode. The duplex ship-shore-ship
mode should be used for extended range (beyond the ship-ship radio propagation range).
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4.4

Efficient use of the VHF data link (VDL)

System interoperability should be achieved for all transmission modes, ship-to-shore, shore-to-
ship, and ship-to-ship. Spectrum efficiency and data throughput should also be considered. For
example, application of the electronic mail Internet protocol (IP) at the network level and not

on the VDL would result in an efficiency improvement of 3:1.

Annex 4

VHF data system 100 kHz “wideband’ example

The following characteristics should be indicative of a VHF radio system for the exchange of
data and electronic mail in the maritime mobile service.

11
1.2

1.3

1.4
1.5

1.6

1.7

1.8
1.9

General characteristics
The class of emission should be 100KOF1DDN.

The necessary band should cater for 100 kHz, four adjacent channels in RR Appendix
18 designated with footnote 0), each with 25 kHz bandwidth.

The system should be comprised of 32 equal-power subcarriers in the 100 kHz
bandwidth with a 16-QAM modulation of each subcarrier, as described in ETSI
standard EN 300 392-2 v.3.2.1 (2007-09). This provides a data rate (over-the-air) of
307.2 kbit/s.

The access method should be carrier sense time division multiple access (CSTDMA).

The following area coverage techniques may be used:
— cellular channel reuse;

— time sharing transmission.

The following handover techniques may be utilized:

— uninterrupted handover (channel and base station);
— uninterrupted file transfer.

The equipment should be designed so that frequency changes between assigned
channels can be carried out in less than 100 ms.

Switching between reception and transmission should not take more than 2 ms.

The serial communication channels (SCC) on a single radio modem may be:

— Ethernet;
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1.10

2.2
2.3
2.4
2.5

2.6

3.2
3.3
3.4
3.5

4.1

— |EC 61162 series.

The radio equipment should meet the following norms:
— radio parameters: ETSI EN 300 113-1; EN 300 392-2 v.3.2.1;
— EMC: ETSI EN 301 489-5.

Transmitters

The frequency tolerance for coast station transmitters should not exceed 5 parts in 10°,
and for ship station transmitters should not exceed 10 parts in 10°.

Spurious emissions should be in accordance with the provisions of RR Appendix 3.
The carrier power for coast station transmitters should not exceed 50 W.
The carrier power for ship station transmitters should not exceed 25 W.

The adjacent channel power (the power in each of the 25 kHz channels immediately
above and below the 100 kHz occupied bandwidth) should not exceed —23 dBm.

The cabinet radiated power should not exceed 25 pW.

Receivers

The receiver sensitivity levels should be better than —103 dBm for shore stations and
—98 dBm for ship stations, as described in EN 300 392-2 v.3.2.1 § 6.7.2.4.

The adjacent channel selectivity should be at least 70 dB.
The spurious response rejection ratio should be at least 70 dB.
The radio-frequency intermodulation rejection ratio should be at least 70 dB.

The power of any conducted spurious emission at the antenna terminals should not
exceed 2.0 nW.

System interoperability

Ship-to-shore

In the ship-to-shore direction interoperability is maintained by the Internet service provider

(ISP) at the Internet protocol (IP) level. Typically, a ship will enter an electronic mail, with or

without attachments, in the electronic mail system and then click on the “send” button.

4.2

Shore-to-ship

In this system, there are no interoperability concerns on the part of the shore-side user. The
shore-based sender of an electronic mail to a ship can merely:

a)

click on the “reply” button, or
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b) address the message to Shipname@xxx.com or callsign@xxx.com.

The electronic mail will be delivered via whatever system the ship is using. If there is a system
failure, there will be an automatic re-route via an alternate system. These automated decisions
are based on the contents of an extensive database. Consequently, the electronic mail may be
delivered via HF or an alternate satellite-based system. If there is an overall system failure,
addressing problem or non-delivery for any reason, the system support operators will be alerted
and take corrective action. This ensures that shore-based users need not be concerned about
what system or network the ship is using. They need only address the electronic mail and click
on “send”.

4.3 Ship-to-ship

The VDL protocol should also provide for direct transmission between ships where possible
(within radio propagation range) in the simplex ship-ship mode. The duplex ship-shore-ship
mode should be used for extended range (beyond the ship-ship radio propagation range).

4.4 Efficient use of the VHF data link (VDL)

System interoperability should be achieved for all transmission modes, ship-to-shore, shore-to-
ship, and ship-to-ship. Spectrum efficiency and data throughput should also be considered. For
example, application of the electronic mail Internet protocol (IP) at the network level and not
on the VDL would result in an efficiency improvement of 3:1.
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SEEAH?2

RECOMMENDATION ITU-R M.1174-3

Technical characteristics of equipment used for on-board
vessel communications in the bands between 450 and 470 MHz

(1995-1998-2004-2015)

Scope

This Recommendation describes the technical characteristics for equipment operating in the maritime
mobile services in accordance with the provisions of No. 5.287 of the Radio Regulations (RR) for on-
board vessel communications. Provision is made for 25 kHz or 12.5 kHz channel spacing for analogue
and digital technologies. In addition, 6.25 kHz channel spacing may also be used for digital technology.

Keywords

Maritime, on-board communication, territorial waters, channel spacing, frequency arrangement,
UHF

Abbreviations/Glossary
Ch. Channel number

FSK  Frequency-shift keying modulation

The ITU Radiocommunication Assembly,

considering

a) that there is a need to describe the characteristics of equipment for on-board vessel
communications in the bands between 450 and 470 MHz;

b) that changes have recently been made to the frequency availability,
recommends
1 that transmitters and receivers used in the maritime mobile service for on-board vessel

communications in the bands between 450 and 470 MHz should conform to the technical
characteristics shown in Annex 1;

2 that for analogue technology the use of continuous tone coded squelch systems or
digital coded squelch (DCS) constitute an effective means of mitigating the impression of
congestion to the user;

3 that for digital technology the use of DCS or a similar operational system should be
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used as a way to mitigate the impression of congestion to user;

4 that during operation, to detect whether there is an available channel for operation, it is
advised that a method of listen before talk be employed as a possible mitigation technique;

5 that ship owners when replacing or installing communications equipment upon vessels
are encouraged to fit equipment using 12.5 kHz or 6.25 kHz channel spacing.

Annex 1

Technical characteristics of equipment used for on-board vessel
communications in the bands between 450 and 470 MHz

1 The equipment should be fitted with sufficient channels for satisfactory operation in
the area of intended use.

2 The effective radiated power should be limited to the maximum required for
satisfactory operations, but should in no case exceed 2 W. Wherever practicable the equipment
should be fitted with a suitable device to reduce readily the output power by at least 10 dB.

3 In the case of equipment installed at a fixed point on the ship, the height of its antenna
should not be more than 3.5 m above the uppermost level of the deck.

25 kHz channels
analogue technology

12.5 kHz channels
analogue technology

Only frequency modulation with a
preemphasis of 6 dB/octave (phase
modulation) should be used.

Only frequency modulation with a
preemphasis of 6 dB/octave (phase
modulation) should be used.

The frequency deviation corresponding to
100% modulation should approach +5 kHz
as nearly as practicable. In no event should
the frequency deviation exceed +5 kHz.

The frequency deviation corresponding to
100% modulation should approach

+2.5 kHz as nearly as practicable. In no
event should the frequency deviation
exceed £2.5 kHz.

The frequency tolerance should be 5 parts
in 106,

The frequency tolerance should be 2.5 parts
in 106,

The audio-frequency band should be
limited to 3 000 Hz.

The audio-frequency band should be
limited to 2 550 Hz.

Only constant-envelope modulation,
entitled 4FSK (Four-level frequency-shift

Only constant-envelope modulation,
entitled 4FSK (Four-level frequency-shift
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keying modulation) should be used. keying modulation) should be used.

9 | The frequency deviation is limited to The frequency deviation is limited to
+3 024 Hz. +1 324 Hz.

10 | The maximum transmit frequency error: The maximum transmit frequency error:
2 ppm. +1.5 ppm.
The maximum time base clock drift error: The maximum time base clock drift error:
2 ppm. 2 ppm.

11 Control, telemetry and other non-voice signals such as paging, should be coded in such

a manner as to minimize the possibility of false response to interfering signals. The frequencies
specified in 8 15 below for on-board communications may be used for single frequency and
two-frequency simplex operation.

12 When used in the duplex mode the base transmitter frequency should be selected from
the lower range for improved operability.

13 In general, if the use of a repeater station is required on board a ship, the frequency
bands described in RR Nos. 5.287 and 5.288 should be used. The detailed duplex frequency
arrangement is described in § 15 below.

14 Within territorial waters, these frequencies should be used subject to national
regulations.
15 Frequencies

The frequency bands specified in RR No. 5.287 (subject to national regulations) shall be used
with the following arrangement:
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Lower channel

Upper channel

25 kHz 2343 6.25 kHz channel 25 kHz channel | 12.5 kHz channel | 6.25 kHz channel
channel channel
Ch. MHz Ch. MHz Ch. MHz Ch. MHz Ch. MHz Ch. MHz

102 | 457.515625 202 | 467.515625
111 | 457.521875 211 | 467.521875

1 457,525 11 457.5250 4 467.525 21 467.5250
112 | 457.528125 212 | 467.528125
121 | 457.534375 221 | 467.534375

12 457.5375 22 467.5375
122 | 457.540625 222 | 467.540625
131 | 457.546875 231 | 467.546875

2 457.550 13 457.5500 5 467.550 23 467.5500
132 | 457.553125 232 | 467.553125
141 | 457.559375 241 | 467.559375

14 457.5625 24 467.5625
142 | 457.565625 242 | 467.565625
151 | 457.571875 251 | 467.571875

3 457575 15 457.5750 6 467.575 25 467.5750
152 | 457.578125 252 | 467.578125
161 | 457.584375 261 | 467.584375

NOTE - The repeater station should be used as pairs of lower channel and upper channel with frequency

separation exactly 10 MHz (e.g. Ch. 2 and Ch. 5, Ch. 11 and Ch. 21).

Interference from digital system to existing analogue system is concerned. Administrations are
invited to consider the impact of analogue communication especially those operating lower
channel.
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4@ FYUVFPEVALRLICEZFRBEICDOT
Fr)T7EVRAUANILDOLRE (-77dBm) & LEBEICEWNT., B—RERBFIRICE T 58
[REERE O RIERESNDEEERMICOVTRET LTz, &, FIAET/LIE IMORESOLUTION
A.801 (19) IZEDZE, ARBTEFRBDOMMEATHS 161MHz F& L=,

@ BE—RRBOFAICE TS Bt E

> BERRUBHBISOEETESFrUTELALALOESGDHBEEE#RETE TS,

> COES. SEEEERD. F-RRREEATHOOREORFRIERLGY., Fv T ALALEZEEETNIEL,
FEIRIEERE LR BEY, Fr )T ALALEEZEGEET AL, BIRERTEG S,

IEE:ET"’] T{5:-77 dBm e
18.9 km AT 4m | O]
é t ‘_l' J i » #ANTE: IMORESOLUTION A.801(19)
ety
'.‘g 3.6km ..o | > M3 161,700 MHz
wert® |
| ettt fafae | > 7T n/4 DOPSK, /8 DE-PSKD 1 LT HH
BEEA L [ - a
(250 W ' e :  E#EF L ITU-REN S PS2E-13
ANTE:50m ' A | > EERTD: WEESW) . B R (SoW)
i*fi:nzsw i > EPIRTS: 2.14dBI(EFE (D)
ANTE:4m
FrUTELALAIL SEETL MREE £
=R —AeARa 18. 9k
—77dBm = REBE +30dBH LMl
ftafe — e Aar 3. Bkm
= E—AeAeR 33. 5k
—87dBm s REBE+20dBH L ME
ftafe — e Aar 7. 9km
=M m—Roaehd 50. Tk
—97dBm a RIEBE+10dBHLME
frafe — e Aar 16. 3km
e R — RoAsRa 67. Bkm —
'— m
frafe — e Aar 30. 8km =

Q R—RARBOFAIZE T LRERE S LHEISHERE

> oBFRXEHMENMDHFRDBRZEAALANEXPIT AL O LRE(-77dBm) E{R5E
L. fiEpubZEELERA—ARRICIIFLRORESZEADLALEISRERESHOBISHHET L
5. HFRBELRIANMEVES CA RS OBEEERSERCED, 6, EEEHICOLTE, LRERERSE

T3,
[HEETI] (5165 o/, _SSdBmwS]ﬁj (E—ch@DU HE % )
.
8.6 km(r/4), 5.6 km(r/8)  ANTE:4m CsLs 77 dm
e L L LR L L L ST t‘—?l':l .
r.@ 1.5 km{r};[{k),,};ﬂk’h{[n{g) #opae (B5EHL~<L) ne e’

BERA S

#{5:50 W ___- [El—ch®DU Ik EN 300 113-1(ETSI)

ANT?: 50 m  ReA0A /4 DAPSK (28.8 kbit/s) 1248

:;ff;iﬁ 7/8 D8-PSK (43.2 kbit/s) 1948

[42YT7 LY ALA LS : n/4 DAPSK, n/8 D8-PSK (D]

RERMNSEEESE

FrUTFELALAIL HEETIL e VR L E ]
el o P
R e e
e e e
T T
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F5E RIRHBARZHORE

F6F BLEI—)LNREESAER (EFR VHF B L IR R)

83

SEENS
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¥58  RBRBEAZRGORE
5.1. EFE VHF B L #E5RHE
51.1. BRHBLRAEFHRFOERS

42.1. EiT#h~f-&EY VDE RU VDES DEAITK T HREE . ARHEZEDNICFAL>ORMR
F5H7=0HIZ. VDE R VDES LEFBIEDHAFHERITHIELET D, FiRELTEZ M LEIZHT
TR (UTIHLERFIEVS ) EEHEL. N LRARREORZ LM ERRT S0 BLI—IL
FRIHBREEREL. ARBERO-ODEHEERHAT S,

5.1.2. #HlE#&E
51.21. #HlLWREHE

MEREABMELLC, ARBXAFHRHICVDEGRFBEERVZOFSHETIVICOVTRET
%,

5.1.21.1. ¥ L#&EIER
HEREAZELT, ERENTOERBEFE IR A EERAL RFBEBIIUT O 3 D&l
(1) FE—FrRILFibRE
(2) BEEFrrILFibRE
(3) R LFHF—TBIEREH
T MR RE— RO EULARTIENTEINERRT 50 HEHELOLLER
(5.1.2.5. EITHIRT B, ) &F1Tol=z. B)IZDONTIX. BIEDHE L LRFFDAHELT=,
EFEBEPICE—Fvr/LE VDE RV VDES ELTHEALIIGE . HEICEEERTAIENETE
ENBH. BRDBEERREHERTHLEEHLLLDD. VDE RU VDES NEFEEICEDLIIZE
BEHZDMNIOVT, LUTFD 3 DDIEBERET .

(1) BA—=FrRILFSRE

BEIZHELTIE, FEK (Desired Signal) [CRLITE K (Undesired Signal) BE DIEEDZEL AL
(DU ) THNIEREAKYIIOMNEILET LI, BIEAKYILD DU tEASEEREERZRDS
ZEET B,

(2) BEFrRILTFSBRE

BREIZBVTE FERISHLPFTRVEDEEDZIELAIL (DU L) THEM., Ef=. BREAE
NETEATOAIERIETES) BERERE) ZIBET %, S5I2. BIEAMYILD DU tEASEERREE
BERD D,

(3) RTIWFA—TUAIERE

EFEREDFFRZPIC VDE RU VDES KEALDEERMNFEST SN HLT, ERBIERICEREY R/
AXENFELFEREINMET T EAEEMLHD, COBRELHERT -0, EFAERORTILFH
lehizLEDEG—TUEMEREL. BRVLEEOHE (A5 LMREREIEET 2.

51212, FHETIL

BEBLMMBORRBEI S TEHENS, BEFBEIEL VDE XU VDES O#AZRELHEICT
BTHRREHETET D,

WRC-15 [235L)T VDE KU VDES ELTEIL THONIERR VHF OF v1ILIE 411, BIDEBSYTH
Y. BIEHICOWTIER 51-1 ITRTEBYTH S,

% 5.1-1 FrRILEILE

FvrL | EEREE M | L. EBRERUREER |, oo
= [mms | mEm | MMMEM Soee T cmmm | LRER
20 157.000 161.600 X X X
80 | 157.025 161.625 X X X
21 157.050 161.650 X X X
81 157.075 161.675 X X X
22 157.100 161.700 X X X
82 157.125 161.725 X X X
23 157.150 161.750 X X X
83 157.175 161.775 X X X
24 157.200 161.800 X X X
1024 157.200
2024 | 161.800 161.800 | x (digital only)
84 | 157.225 161.825 X X X
1084 157.225
2084 | 161.825 161.825 | x (digital only)
25 157.250 161.850 X X X
1025 157.250
2025 161.850 161.850 | x (digital only)
85 157.275 161.875 X X X
1085 157.275
2085 161.875 161.875 x (digital only)
26 157.300 161.900 X X X
1026 157.300
2026 161.900
86 157.325 161.925 X X X
1086 157.325
2086 161.925
1027 157.350 157.350 X
2027 161.950 161.950
87 157.375 157.375 X
1028 157.400 157.400 X
2028 162.000 162.000
88 157.425 157.425 X
AIS 1 161.975 161.975
AIS 2 162.025 162.025

XTERMBI B EAIK 3-41 &Y IRFEL WRC-15 DFERICESR




g8

&51Z, VDE R U VDES IS 2E|H TIZOWLT, iz FLH-30ER 5.1-1 [TRT,

' . . . .
e ISR U3 (BE 7 2UHEE R PP EZEIR XA KRIEHE 3

1
»
1

[ch&S |80 [ 21 [ 81 [ 228223832484 25]85]26] 86 |1027] 87
48 (MHz) [157.025]157.050[157.075{157.100]157.125] 157150 157.175[157.200{157.225( 157.250] 157.275157 30| 157.325{ 157.350[157.375,

[ch&ES[ 80 [ 21 [ 81 [22[82]23]83[24]84]25]85]| 26] 86 [asmifais 1]asmz]ais 2]
{8 (MH2) [161.625]161.650]161.675(161.700] 161,725 161.750] 161.775161.800] 161.825 161.850] 161.875] 161 900] 161.925] 161.950] 161.975 162.000] 162.025|
1

[1028] 88 |
[157.400]157.425|

| BAIGARCTEAT | | BASOGE!  OWLMECTHA | i
——————— ——ple—————p
I\ ! A : Y
: e At :
:\ WEFrRAELTT—SEECHR | [ SRANCTS@EENA |
1
1 1
N )
VHF7—%3&18 (VDE) ADF v )L
[chBS[ 75 [ [ 76 | ) cmmamiz
o o] o) AISHEZIER -

5.1-1 VDE RU' VDES BFv+IL

£ 51-1 IZBV T BREFETRIN TS FrRILIE, 160 MHz HEH AL AIS BT ASM ERIC
BB TONE=FYRILTHY., Chd AIS R ASM DV RTLIL, EEEELLBARITIVNERY
W COTEND, Mg FvRILEFERAT S VDE RULHRMICHIAT5F v RILEHEAT S VDEE £
AEstoxgELz,

EFf VHF ZAV-EEICK. BB TEELTIMMEIEE L E=R-RMBEMTEEETS
TEEMMIBIED 2 BYNHDHHY, VDE ORREGDE RIS, TEEME IEEELLTHLSNDE IR
Thd, ERARRETL. BEEH 160 MHz &, MM 150 MHz T THY . EEARICLYEEE
T TV B REBFEZ HARMEITOTUNKDBELNH B,

RABERFFCHBVTE BERNOBEERREERTHILEEHELEL DD, VDE XU VDES NEATE
BEODEREHICOVNTRIET LD TH D, &> T, EELTEEEEICXT S VDE OEHEIZDL
TOH LBEHEEKET S,

Tl BMAOFTHITOVTIIEFERIEL VDE LOFIRAENR—HETHIEND. TUOTTRE
FEPRBRHERAEICI ST, FHIRVLISERBRFAESTHIETRELDTH D, Lo T,
BMAOTF SR OV TIEMME TSI ZMESISE D TRETTH2LEL, EXRMITER RN E
5,

LIEERFER N ELRFAOEEIERZELH-LDER 51-2I12F77,

% 5.1-2 HLERFOEKER

EHEIEE | =
BERIEPIC. VDE ICEBPEEMZ D

BERMD | A—FrrILFEHRE EHEBEEAAR
MR BTy R IL TSR BIZENE
MBS | B—FrrILFSHRE EHBEERAR
BER BTy IL TSR BIZER
EEEEOHLZITHICHBED VDE AAA

W|ERT | AT LFA—TURIERE

#ZH

£ 512 DN ELRFADEHEBERZETILRITERLEZLOER 51-2. K 5.1-3 RUK 5.1-4 [2FRF,

— mgRFFOY)

o w/ER G
% é € — BEREFCAL)
(VDE) _

eed

R
(VDE) | .
1 VOE b 4

| #4615 (VDE) A\5/B< VDE 0

VBRI ATSETILCTRA
| RMARABI® . HERI

EmEED !

51-2 FHETILEEER 1 (BRRERAERICIBERIYTH)




98

#BE R (VDE) hi>fE< VDE D
BRIE. ATFSHETILTIEE
REMNELDT-0 ., hERIC

— FER(FFOY)
= pEREFTAL)

é BER

'i (VDE)
B j-"

.,
R
(VDE)
i
EEER)

51-3 FHETILEEE 2 (BHBEEDICIRNBIYTS)

— FZRFO)
& = gERETaL)

", E"i. -
':: « A
’ (VDE)
R
(EEEE)

51-4 FHETNEEES BRERNFERTHICHELVERE)

5122 #HERFHEH
I5—! BEIMNROMERA, BICEEHDOLEY. #EHE [TU-R £1d5 M.2092-0 (£ HFAIZF]
AT 5F v ILEHERT S VDE DREMNREINEE) EA—RELTEDHDIIELLT-,
HEBREEH(ERAX. EARKE. SBIRE. FER) TRDEEYTHD,

(1) ZERAR
VDE O EL4FHER 51-3 [CRE T 5. FrRI/LERICOVTIE, REBELBOD (25 kHz) ERBIELY
3,0 (100 kHz) D 2 DERERR (EBRDERS) ELT=,

& 51-3 BRHENROEREAX—E

15H Tk
HEIER £ 5.1-1 B8R
THhREN REfAR 25 W LT BRBIE 50 W LT
FHRAK 7 /4 QPSK 8PSK 16QAM
ERER G1D G1D D1D
25 25 25
FrILIE R 50 50 50
[kHz]
100 100 100

RHETIEAAXORAEOEETEDHER 5.1-4 &35,

® 51-4 HLEiRHOEAEDE

BEEBE VDE
iR 25 kHz 25 kHz, 100 kHz
EHS FM n/4QPSK | 8PSK | 16QAM

(2) EARKH
ZRRVHEROBRERKEER 51-5 277,

VDE OFv#ILIE. RESHDOEBEERICEILBTENTEY., Ches (FREERATOERBTLER
INTLVST=8 ., RIFRERT 25 kHz BV 100 kHz TEIELIIGARICHEE 5 5TAREMENH LI LN
BEINSD,

PEAS, BILTHDEL B2t FrRILEEHT- VDE DF v RIILOEEANDBAEHE LY.
Ch.82, 23, 83, 24(F& 5.1-5 F#) % VDE AELTHEAL., BEFEFELLTHREF v 1L O TSRS
EF 1 FrRILEMZT Ch22, 82, 23, 83, 24, 84(FK 5.1-5 i) EFEATHEELT-,

£ 51-5 FyRILE

Frrl | FEERKEEIMHz]

&5 Ao BER

20 157.000 161.600

80 157.025 161.625

21 157.050 161.650

81 157.075 161.675

22 157.100 161.700

82 157.125 161.725 N
E— 23 157.150 161.750 VDE

S 83 157.175 161.775 #iE

24 157.200 161.800 Frrib

84 157.225 161.825

25 157.250 161.850

85 157.275 161.875

26 157.300 161.900

86 157.325 161.925

27 157.350 161.950
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VDE [2DULVTIE. 2 DDFHNE (25 kHz & 100 kHz) IZDWTIRETE4TS A, 100 kHz D 8184 % B
TEEA. POEKEIE 150 MHz F & 160 MHz #HICHE WV TEREF N —D (157.1625 MHz &
161.7625 MHz) T#HhHo. —MITHL. 25 kHz DHEIBEEAT2HEE . A—Fr R FibRita R
#2%5E. VDE OFEHIBEDB L THICKYUT 2 /88— EZ 505,

/83— A 100 kHz ZEIB T, ZOHLERFEERT H5E
(BEFEEOFDRERHE 125 kHz BEN)

8= B BERELEAERO 25 kHz 2E LT, ZOFLERBEFERT 554
(BEBIELHLEREN—F)

FoT M ERRETTIE 25 kHz DFEIREEMAT S VDE I2DUVT /38— A /85— B E3ITHL
EmEtEElETH LT,

NoZEBRARELTRRTHE A—FrRILTFSRFADZEIEE 5.1-5 DXIITKRIN., B
FYRILFHREFDHEER 5.1-6 D&5I2REIND, B 5.1-5 RUE 5.1-6 (A EIAY 100 kHz DF
1AM VDE, Z RIS 25 kHz DHEIED VDE B> THY., 25 kHz DHEIED VDE [X/38—2 A RU
INR—2 B D 2 18— n\HhBIEN LIS,

FHEHAOFrRIILFAAECOVTIE. FrrILOFARKRICHECEEERERBFICANEFEIC
BERAXBLTNSLIATHD, CNiE ERBOREBITECTRETEEARERIRT DA ZENIL
T.BLICBTAHARBRESEEELANSEDHON TS,

AT IWFA=TURIERFICOVTIEE 5.1-7 D&E3I2REIND, 25 kHz TIER—F ¥ RIL TSR
HRUBEFrRILTBBREO/—0 ARU/RE—2 BHEEO 4 /8342—2, 100 kHz TIER—F v+
LFSBARUBHEF Y RILF SR D/ 2—2 A LRBORLERHED 2 /38— D5 6 /85—
VIZDWTHRETZETS, 100 kHz TO/3%—> B LREOHOEREEICOVNTIE. BIRBEREELLT
HYZIEN  REIRFNET B,

L lm EEEE
: | /\ VDE

SKE 125 kHz i<
: 12.5 kHz
>—<
: <
VDE 25 kHz 1§ ' VDE 100 kHz 1&g

IN3—2B
- Ly

PRI 0k (PLARE— 5

>
VDE 25 kHz 1§ ]

5.1-5 Rl—FvRIL TR &M= R (#6iE 25 kHz O VDE [X 2 /34—>)

NF—2A | ‘
| |‘\ Ly Ml‘—‘— P
L A A ; ! /\ VDE

St—i<t s75 k2 <>
| | 62.5 kHz
>—< ” 5
VDE 25 kHz & ' VDE 100 kHz i
NF—2B
L]
T T T T
> t 25 kHz
S

VDE 25 kHz 1§

5.1-6 BHETF v RILT IR FEE R (HiiE 25 kHz O VDE (& 2 /34—Y)
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EFEBE BEKEZTHEFBIETCEAYTSEIE VHF B EERHREUUTIER VHF SREFEEE 1L
- - ' (FF520) 3 EIZOV T, FIRERBRAR Y ETSI DREREERBLIADER 517 [SFLHD F—
B il [\ voE FoR BBV TRARBRERRCREAT =0 BRELT ETS| ORUBEEIRILL
%f—é :
o <>
VDE 25 kHz 1§ ! VDE 100 kHz 1g % 5.1-7 ERF VHF \EEITEEOHRE (R
P P SRAR @ ERRIHHRE @ ETSIEN 301 925 V1.4.1
/\ B @ 2 uVELT (20 dB NQ %)
| A BT, 20 dB u V ASBSITERRE NEERICEDE S,
‘ L ars ks — @ 6dBuV LT (20 dB SINAD)
| BEFRITEV T ERREHEERED 50%7 5.
>—< P B—FrRIL @ -10 ~ 0 dB(RREELL)
VDE 25 kHz 18 ' VDE 100 kHz g BREL IHEIRLARILE I, SINAD A% 20—14 dB LD BELDE,
: BEEFvRIL @ 10mv AL
BIRE FHLIREE6 dB, |ER. PEIKIE£25 kHz, T|ZEFT 20dB NQ
(DIXREMER | ITHEDIEOHEALANIL,
|0 kHz (DR — 5 ) @ 7048 LLE
P ERLALE LT, SINAD A% 20—14 dB L BB DBRELDE,
>—<
VDE:25 khz [ 4) BHER
HRATIHEREUTITRT .
FM(ZEERIKAE) : 400 Hz OREK$T+3.0 kHz DREIEBURS
| 7 /4QPSK(25/100 kHz) : PN15 R3I'ZERALE-ZIRE
! 8PSK(25/100 kHz) : PN15 R5IZHEAL-EHRKE
S 16QAM(25/100 kHz) : PN15 RFIZEMmEAL-ZRE

VDE 25 kHz 118

51.23. #HlLEEFIR
51.23.1. fEAKSE
HE@EHCRAVLSHERER 51-8I1TRT,

5.1-7 R WFF—T L AIERIEEEX R (H15 25 kHz @ VDE (& 4 /84—>)

(3) SHMRIK

FRELT DEE L=t D 1-6 [TFEEDHD,
RELTH AT S VDE BIDOREERBEHRALIZIDER 5.1-6 12FEDHD *& 5.1-8 FERAKKE—RK

e e i A—H— &
% 51-6 VDE DifERIE TAIS DR 1 | 8642A FOLUNTH/00— | LK

SRARK ITU-R #14& M.2092-0 ZAE(SSHAELS 2 | MG3T10A | 7)Y TER
ARHKRE 3 ppm By Z164A 7Y
ERARILS L | 0dBe |Afc] <12.5 kHz LAJLE MT2605 | 72w AZ1=45—3avT7F54Y
25 kHz F¥#JL | -25 dBc 12.5 kHz < |Afc| < 25 kHz ZRINS L~ FSW8 O—38S27 LY BE- L~ JLREDR

-60 dBc 25 kHz < |Afc| < 75 kHz FFSAY
ERMARYLSL | 0dBe |Afc| < 50 kHz
100 kHz F+RIJL | -25 dBc 50 kHz < |Afc| < 100 kHz

60 dBc 100 kHz < |Afe| <150 kHz ' 15 bit DERELS A LijF (Pseudorandom Noise) %5, SHERADIE S ERKIZEA,
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51232 EEBEOEARNLZZEFEOHER

LB TRV EBEOREARNLZEFENREENTHLIILERET 0. (HWRBRE. (R
—FrRILBRELERU Q) BEF v ILERE (BREMEDR) #RIEL=,

BIEFIEEE 5.1-7 OOICEALTIKMBREBEEXBREICRIABRFIEZ IO T2V BIREH
HEBFICLIBEFTIBELBHEBOERBEORICH I IR ELEBERUZEEBOHB (T
VHF £ 2{5%E) 1%, QIZEILTILTETSI EN 301 925 V1.4.1128E &L =,

(1) RE
BEZLUTOFIETAEL . REDFE(L 20 dB NQ iZ KR U 20 dB SINAD 35D 2 DIZHLVTER
Li-. BRARBEREIEEIRDEEYTHD,
AHEBREIRK: 157.150 MHz, 161.750 MHz
FRARIE (20 dB NQ %) : HMENEZ 20dB LT 5-OITRELZE#ANTEN
2 4 V(=-107 dBm) AT
JRF&{E (20 dBSINAD %) : SINAD A% 20dB LG5 ZEHMANEE A 6dBuV
(=-107 dBm) AT

ESREREZERITROLIIHERT S,

EFE VHF
1EER BREES RIREEE LAJLES
RiEHR RER B EERE
(RERHER)

5.1-8 BEEHTED-HDHRBERME

(7) 20 dB NQ 3%

1. ZERHEESE(ER VHF BREFEE) 2HRBRBEVOTHESE KRB (LTI
E{EIREE1ELVS, ) 284,

2. ZEESREBORRPEABEKBIHREL., ZEEHKEN,000 Hz DEFLKIZK
Y. BIRMEBAHBED 10%L52EHANET S,

3. CORET, ZERHHFBICANERE 20dBuV OBREESRERHNEMAKETH
HBOHANREDHENELD LS. REREBOLNERET S,

4 ZORETEEESREROHENZHEL. FBREBOHENHS)LRLENET S,

5. BEEERERTELRARETERL. TOENZHABELTZRBHROHE N GEHBE)L
RILM LR 4. TRD=MELY 20 dB ELMELEDKSIZT D,

6. COEEDEEESHREBROENNSZRBBOANEEERDS,

2 http://www.soumu.go jp/main_content/000391588.pdf

(A) 20 dB SINAD 3%

1. RERBSEFHBREEIREICE

2. EEESREBRORRMEHBRBRBFZEL ., ZEERIKEE (1,000 Hz, BRHKIFES
+3kHz) &9 %,
AE—HHEADNERBEAD 172 12455553%ET 5.
COIREETRERHEER D SINAD ZHIET 5,
SINAD £Y 20 dB 2752 F T, (REESREROHE NERET S,
COELEEDEEETHREROENDOZEHBOANEEERDS,

R

(2) R—FvRILBREL
E—FrrILVBRELELUTOFIETAEL z REBRARBERBBEIIRDEEYTHD,
EREREIKSR:  157.150 MHz, 161.750 MHz
FRRAE: R—F¥RILERELIE, -10 h5 0 dB DRETHDHZE

ESRERLZERIEITRHOISIHERT 5.

BREES
FER
R VHF =
RE
REES (ZERHER)
R4ER2
(HER)

51-9 R—FrRIVRELATO-HDOHBRRHFE

1. ZERBSRTHRIEREIIEG

2. EEESHRER 200FR OHIEWEL. ZEESRESR 1(FER ORKEE
SREREIRSRICEREL . AZHELTIRIRAE (1,000 Hz, BIREURFS £3 kH2) £F B,

3. BEESRAR 1 OHNEXZREREEIZEHLED,

4. EBEESHLESR 2 ORRBEHRBRERBICEREL.FM ZEIRICT 400 Hz ORIRET
+30 kHz DEARBURBIZE LT HHEREEERET S,

5. RE—HHADNERENID 1/2 12455558 ET 5.

6. CDIKAET,SINAD A% 14 dB LB &S ITIREEBSHLER 2 OHNEHAET S,

1. COLEQEZEEBRER?2 OHNEXEYEROZEBANEELLTREET S,
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(3) BT vAILEIRE (BREMEHR)
BT v R ILERE (BRENENR) ZUTOFIRTAEL -, ABRBRHBLAREIRDEESYT

5.
EAERFE RSk (25 kHz B 157.150 MHz & 157.125 MHz
161.750 MHz & 161.725 MHz
BRE(REMER) MBEMEN 20 dB LE5LEDWHERANEEH 10 mV

(=-33 dBm) Ll E
HRRE BEFrRILERE): BEFYRILEREE. 70dB ULETHHZE
EERERLZERIIF—FrRILBRELERBFICHERT 5,

(7) BEMEHR

1. ZEBRBSBEHARBERECE

2. FREESRER?2 OLAHZMHEL. REESRLER 1 ORAKMEARBKMIFREL
BREZAET S,

3. REESRAR 1 EXREBOBEREELY 6 B &HERET S,

4. CORETEREESRLESR 2 ZHBRARRELY 25 kHz GV EARMISHES 5.

5. RICIREESHRER 2 OHNZEELTHENE 20 dB EGBKIITTH. CDEED
BEESRER 2 OHNBEEEUTROZERANEELT .

6. BEESHER 2 ORIKHLY 25 kHz BV BEIRBITHREL. LRERBKITKRD S,

t

-

EEF v RILRIRE
1. ZERBBRZHBREEREICH

2. REESHRER 2 OHAZHEL REESRER 1| ORRMEARBRMREL.

ZAEZT SRR AR (1,000 Hz, BIREIRTE £3 kHz) £F %,

3. ZEESRLR1 OHHEXZREATECEHES,

4. BEESHEER 2 ORRBEZELAORBREKRKICEEL. FM ZEFIZT 400 Hz DEK
HTE30 kHz DARBREBICEDLE. HHEEZEEZEET S,

5. RE—HHANEREID 1/2 1245E58%ET 5.

6. C"ODIKEET. SINAD H' 14 dB LRA LS ITIREESRAER 2 OHHZERET D,

1. COLEDZEEBHRLER 2 OHNEELZLEETRER | OHNEELOLLEER

EXN
8. 1REESHLER 2 DAKBZETRORBRERBHKEL. 4 1o 6 ZRYRLTRET
Do

51233 F—4m#E

AH LR CTEFLRDZELANIIERERE0 dB &L=, ChiF. EERIETHIRIT FM ¥
AT LOEBRBHAISOVTREHESNTVAIER 10 FEERBERNBRZEHEM 94 51TH
WM TWAEZSRBLEZLDOTHS, COEFIELBORFTHLONETHLH, BLAEIZS
WTHITFM SRATLET AN T—AEERIZE T3 FHOHARGFIMOTOERETHEH. F
TR DHDREEESBT B LT,

F M ERFHFAEHRERAVATREDO-HEFEEDT—2THIH . —HDT+—ILFEFEE
IXBMGT —2EMBT 50 BRLAETHEZ . AERBEEMGICI > TEAELDLLEMNIEEIC
LWL, ZOIENDE BT FM SRTLEDFHREFFCOVT, Iz—DUTRETICHEITHEEN
BERITHEL FHFHELOEBRNTESHELLTEERE+30 dB ZHLTLNS,

HERHOT—ARBIIUTOFIETIT 1=,

(1) RA—F¥RIILTHRE
DU tbE LU T OFIETEEL . BEBRERBIEIRDEEYTHS.
EAERER R (12,5 kHz BfAL) :  157.1625 MHz & 157.150 MHz
161.7625 MHz & 161.750 MHz
HEBRARK(R—): 157.150 MHz
161.750 MHz
EERERLZEREIF—FrRILBRELLRRIZIERT 5,

(7) DU Lt
1. IBHEEBRER 1 OHHEELEREI0 IB(36 By V=-77 dBm)IZRET S, IBH/E
SHER(ETFOT FMICTIERERRELT S,
2. IEHEEEHRESR 2% n/4QPSK i PN15 LU, ZHEESHER 1 LRA—ARH

IZEET %o

3. IEHESSHKLESR 2% SINAD A 14 dB LA KSITIZEETRER 2 OHHEREL.
ZDIEERIRT 5.

4, ZHEEESRERILELEESRER 2 DOENISDULLEZERTS, UTOHAELE
TAIET %,

5 HEIREEEL. RAHEOMEERET S,
6. EHARNZLEEL. AKROBIEEEET D,

(2)  BEEFrRILTSRE
LTOREFIET. (7)BRERKRB R U (/)DU LhEREL -, EERERLZEREIR—Fr
IVBRE L ERBRICHER T 5.
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BH. (1) D DU LIS DR ORERE KL, ROEFYTH B,
EAERE SR (37.5 kHz A1) :  157.1625 MHz & 157.125 MHz

161.7625 MHz & 161.725 MHz

EAERE] RSk (62.5 kHz Bff4L) :  157.1625 MHz & 157.100 MHz

161.7625 MHz & 161.700 MHz

SAERE IR Bk (25 kHz BEL) 157.150 MHz & 157.125 MHz

161.750 MHz & 161.725 MHz

(7) BEFRJER

1.

N o g s~ DN

BEEBRER 2 OHNEWEL . EEESRER 1 ZHEKEI0B
(36 dB 1 V=-77 dBm) [ZERTE T . ZEEEBFHLESE 1 (X710 FMICTIRELRIKRE
&9 %,

EEESRESR 2 ORKEZE LAORBRERBIZERET 5.

EREESFHELR 2% 1/4QPSK EHITHEL. HHEELEERET .

F&h RE—HEADEEEAD 1/2 (2125 LSF/ELTHL,

BEESRERF 2% 1 HOBEESRER 1 £Y+40dB ITHRET 2.

CMIREET, SINAD 1Y 14 dB LEHFETIREESRAER 2 DARBERAET S,
COEEDELEESHER 2 OHNERLZLEEERER 1 OHNEELOLLERRF
5,

BEEESRESR 2 DR REETRIORBREKRBICHREL. 3 hD 6 YR L TS
%,

HEIEEEREL. RFROAEEERT 5.

ERAARXEEEL. AHRORAEERET S,

(1) DU tt

1.

S T

BEESRER 2 OHNEWHEL. REESHER 1| EHEEXE0B
(36 dB u V=-77 dBm) [ZERTET %, FEESRER 1 1TT7H0OY FMICTIREERTIKE
&Y%,

BERESRER 2 DRAKMZ LAIOHBRERBIHET 5.

REESHLER 2 & 1 /40PSK ZHRIZREL. HNBEREEESERET S

FH RE—HHANERBEAD 1/2 (2755 E5FELTHS,

CIKAET, SINAD A% 14 dB LB LSICIREESRER 2 DHNERES D,
CHEENBREESRER 2 DHNBRELFEESRESR 1| OHNBEEEOLZERE
EXCH

BERESRER 2 ORRBETAORBKRERMRIZHEL. 3 15 5 ERYIELTRET
o

TEEEEEL. RROAEERET D,

ERAXZLEL. AHROAEEEET 5.

3) RHLFA—TURIERE
ATIWFA—TUBHEAEOEREEZUTOFIETREL . ABREEKIIRDEESYTH S,
SRERFE K $ (12,5 kHz Bf) :  157.1625 MHz & 157.150 MHz

161.7625 MHz & 161.750 MHz

SRBRE K #R (37.5 kHz BifL) :  157.1625 MHz & 157.125 MHz

SERER (B —):

161.7625 MHz & 161.725 MHz
157.1625 MHz
161.7625 MHz

SRERFE K #K (25 kHz BEhL) 157.150 MHz & 157.125 MHz

161.750 MHz & 161.725 MHz

EEREREZEHREITRHOLSITHERT 5.

EE VHF
mlEs ROTE L
e E® LAIvE
(BRI

51-10 R NFH—ToAERFDO=-HDRBRRHE

(7) AT VFA—TUBHEABEDHE

1.
2.
3.

FEESHREFOHENE6dBUV ITRET D,

ZAEERAEB/E 71/4QPSK TFA PNI5 HELT 5,

ARNBEZE20 BB TIFRTIILFEFALS, RRICBEEZ LT RTILFHRHEN-EEDHK
E%RHET 5.

HELLTHECASNIERT S,

FHEEEZERL. AFEOAEEERT S,

ERARELEEL. AROBEEEET S

5.1.2.34. BElREEREDHEH
BIERUBRFHERNSLUTOHEXEAVCHIREROEEL L,

1

2RETIVIZEVTRDO REHRE 1. 18BN 180° ELBERFRORUXQERWVS,

2mhyh,
Ad

E = 2E, sin( ) [V/m] (1)

2mhyh,
Ad

E=Ey+ 2010g10(

) [aB1v/m] @

CITh . hZFREFRRET T FBIMERET T HEIM. ALERIN]. dIZERIm]. E X8
BZEMOERBEN/mITHS,
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ERLE 2:
EZERANTRIHATEY. B27oTHEMELNMESIZ. KO)DFEETIEX@OZERALS,
2mhyh,
3
< 0.5 (3)
JG.P,
E = 88hyh, 3 t 4)

CIT. G [FHEXFIF (BB | PITEEEAWITHS,

ERL 3:

CCTEBR 1 RUY 2 (&, Rt CEK) OEENHERICERINTEST . BERORELNZE1TS
SERMTERL, FSTUITU-R #1% P526-13(T5—! SBENRRIMVER A SB)ICKHZETIL
R, B (EER =4 [S/m]. LLFEERe, =80) &BBLIAEMETofz, Ff-, BRI E
a =6,371.25 [km]&L . EBE KK (4/3 £5) I2H (T B E Mtth Bk Ra, =8,495 [km]EL TEHET S,

RK(EEFB T LIWEERIETIEXG)FRLD,

0 <h <0.6R, (5)

E=E +(1 Sh)A (6)
oo 3R,/ %

CCTAN RBLEBICETSRRETUTHEICESFFEDH [BITHY . R(NTRESNSGE
X 4 S RITE 1 TLRIWY—VEEImITHY. K@ TREND, hZRBLRORIEM EH
mIThY. KO@OTREN S,

Ay =FO) +G(Y) +G(Yy) (n
dydyA
Ry = [22 (8)
h = (hy + a,)(hy + a,) sin 01 + 6 —a, (9)

[(hy + ag sin B, + (h, + a.) sin6,)]
ZZT. 6. 0, [radlBUd,. d, [mlIEFHOOASK(6)TERSND,

_dl

0, = (10)

Qe

6, = an

Qe

_dQ1-b)
T2
dy=d—d, (13)

., |(m+1) nm 1 _ [3c 3m
b=2 e cos<§+§cos 1<7 m)) (14)

(12)

|y~ hyl

C_(h1+hz) (15)

dZ

= - 1
4ap(hy + hy) (e

m

ERLE 4:
E=FEy+FX)+ G, +G(Y,) an
FXO)ILEEBICRDHE [dBl. G(Y). C)IFTNEN. EIETUTTEICKDHE [dBILRETY
THEIZEDHFE [dBITHY., XU)MHH(25)TREN D,

F(X) =11 + 10log,o X — 17.6X (18)
Y Y

G(Y) =2+ 20log,o K + 9logy, (E) [logm (E) + 1] (19)

1

T \3
=g(— (20)

X=5 (Aaez) d

ok

T 3
= - (21)

Y =28 ( lzae) h
_ 2 4
5 1—1.6K? + 0.75K (22)
1+ 4.5K? + 1.35K*
K=K, (23)
K, = Kyle? + (6010)2]2 (24)
Ky = (2";‘5) * (e = 1)? + (6040)?]7 (25)
ZEBANEE~NOBREE. FRAARKRMER7VTTEEEL. TRLOEBRAR[BIZMZ 5,
TUTTEHE: 201log,o(1/m)
AVE—F U REH: 1010g1,(50 /73 Q)

KEESBRITEVNTIE, SHICIRBRIBREEMICE T D/\SA—FEMATHET H2LE1 5,

5124 HEBREHER

WEREADH VDE DEEH AN 25 W OH EREHERDO—EZER 5.1-9 TR,

BERBORKEELNE 50W THEH. ZOHEDHNLRFHREO—EEER 51-10 (TRT,
BE.BRERAOEERKHKIL 160 MHz HTHA=H. R 51-10 DFERIE 160 MHz FDAREFLTL
%o

B —FrRILF SR EBREF v RV TSR ORI, LATEEG DU LR UBERIER LS,
RTNFA—TUHRRHDERE. A —TEH. TEOHERVBERIER# %5, 45, VDE DiE
EHNH 25 W DHERLE 50 W DR TITBEMRIERE IR DELGEH., RIERDHAEZHTHS DU
HIFRICEL LD (RIEMANB AR EDLLL-H),
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£ 51-9 HEBRNERO—E(VDEDEEHH 25 W)

25 kHz

INE—2 ACKT)

100 kHz

[ 5—rBOX2)

m—F v R FSRE

fER 1-1(F 5.1-11)

BIEF R F iR R 1-2(% 5.1-14)
AT IWFA—=TY .
- #8 1-3(% 5.1-15, & 5.1-16, & 5.1-17, & 5.1-18)

X1 83—V A FEFRIEL VDE Ol EIREAY 125 kHz B (B 5.1-5. & 5.1-6 BR)
X2 NF— B ([IEFEE L VDE OFDEREHEN—B(K 5.1-5. K 5.1-6 BH)

% 5.1-10 Ml LBREHERDO—5% (VDE D%{EH 7150 W)

25 kHz

INB—2 A

100 kH
‘ INZ—2 B z

B—FrRILTFSRE

&R 2-1(%k 5.1-19)

BEF v ILFSRE &R 2-2(% 5.1-20)
RTVFA—T> .
AT R 2-3(F 5.1-21, % 51-22, % 51-23, & 5.1-24)

BERPOBEREUTITTY,

R 1-1 (A—FvRILTFiBEE)

DU Lt R U BfREEREE R 5.1-11 IR,

& 5.1-11 DU HeLEtfmEEEE (R —FvRIL TR, VDE MXEH 5 25 W)
BIE 7 /4QPSK 8PSK 16QAM
b by 25 kH 25 kH 25 kH
mis# | HE 22 1100 kHz z 100 kHz z 100 kHz
[MHz] ACK) | BOX) A B A B
DU tt
L4B] -05 35 -13 -05 34 -14 -0.7 3.6 -19
157.150 [———_—
MFREENE 882 | 1197 8.3 882 | 11.88 8.24 869 | 126 7.93
[km]
DU Lt
-0.7 3.2 -15 -0.7 34 -13 -08 34 -1.1
161.750 [dB)
ﬁﬁ[ér:ﬁ?ﬁﬁ 856 | 11.51 8.05 856 | 11.69 8.18 850 | 11.69 8.30
m

¥ AlFNE—2 A BIENNE—2BERT,

R 1-2 BEFrRILTHBRE)

BEFRRELRBIIER 5.1-12 L4 5,

& 5.1-12 MEREERI (VDE OEEH S 25 W)

BIE 7 /4QPSK 8PSK 16QAM
K b1
it RH 25kHz | 100 kHz | 25 kHz | 100 kHz | 25 kHz | 100 kHz
[MHz]
T[] 3
157.150 REFR 8 20.5 56.0 205 56.2 20.3 56.0
[kHz]
= [E] s
161.750 mﬁﬁ 'fﬁ 20.9 56.8 209 56.8 21.0 56.8
z

# 51-12 &Y, B VHF OF ¥ RILEEBIZEHE T, BRAKHEERT LXK 5.1-13 DEBYLER

%o
% 5.1-13 EFR VHF OF v RILEEICEHET-BEFRE KL (VDE DA 71 25 W)

BIE 7T /4QPSK 8PSK 16QAM

ShE 25 kH 25 kH 25 kH

i WE Z 1 100 kHz 2 100 kHz Z 1 100 kHz

[MHz] A B A B A B

157.150 RERR 375 | 25 625 |375| 25 625 |375| 25 62.5
[kHz]

161.750 m[;’kjﬁ ,;wz 375 | 25 625 |375| 25 625 |375| 25 625

Z

DU Lt R U BEfmEEREE R 5.1-14 ITRT,

% 5.1-14 DU LLLBtFREERE (BHEF v LT HRET. VDE OXEH 1 25 W)

7 /4QPSK 8PSK 16QAM
Bl I 25 kH 25 kH 25 kH
Az RH Z_1 100 kHz Z_1 100 kHz 2 100 kHz
AR A B A B A B
[MHZ] | Bf=/E3)
HWREE | 05| 25 | 625 | 375 | 25 | 625 |a75| 25 | 625
[kHz]
DU i
e 621 | 569 | 596 | 621 | 568 | 592 |612]| 557 | 585
157.125 ————
PEIBIERE | 58 | 027 | 033 | 028 | 037 | 033 |o030| 021 | o034
[km]
DU
. 643 | 572 | 580 | 643 | 572 | 582 |664| 560 | 570
161725 ————
ﬁﬁ[gfﬁ?ﬁﬁ 024 | 036 | 035 | 024 | 036 | 035 |021| 039 | 037
m
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HR1-3 RUUFA—TVRIFERE)

AT NFHEWEEDREEG—TEBENHI S, BEEYLEOHE (W) SHREERHEZ RO
B#%E.K 51-15. K 5.1-16. &K 5.1-17 RUK 5.1-18 TR T,

AT NFA—TURIERF O PILERZEIX. 12.5 kHz B4, 37.5 kHz B, 0 kHz B (Pl B
H—3) RV 25 kHz B & LTz, %5485, 0 kHz Bt & 25 kHz BENIZ DLV T, FEEIS & 100 kHz 1BD
VDE O HFDLERBDEDFHELTIFFELLGV OB FIN LG5 (R 5.1-7 B8),

% 51-15 RTNVFA—ToBALTEE, MEREIERE(12.5 kHz Bt ., VDE DEEH 51 25 W)

HIE 7 /4QPSK 8PSK 16QAM
EP I
ik A8 25kHz | 100 kHz | 25kHz | 100 kHz | 25 kHz | 100 kHz
[MHz]
=P,
A—TRA | — -108 — -105 —
[dBm]
157.150 A gE 5 Fid izl Fid izl Eid
NP 52.75 — 52.75 — 4759 —
[km]
A—TBA Ly — -106 — 105 —
[dBm]
161.750 A EE izl i3 il Eid izl i3
AL 50.30 — 48.60 — 46.89 —
[km]
[—ERTIWFFA—T L, ABEIZDOWTIE AT IVFA—T U RETERBYLELIERTE
BhETRT,

TAIEE DI EIDEE 2DV TIE, F5 2R ILFERN G-, BIERICHB LY
TORAIEDAAD GG EITERBYLBENRET LI LN MERINT,

# 5.1-16 RTNVFA—TBALTEE, BEFRIERE(37.5 kHz Bt . VDE DEfEH 51 25 W)

HIE 7 /4QPSK 8PSK 16QAM
L R 25kHz | 100 kHz | 25 kHz | 100 kHz | 25 kHz | 100 kHz
[MHZz]
+—ToEH
[dBm] - - T B T B
157.125 A EE Fid Fiid i3 " Fiid Fiid
Bt PR ER A . . . . . .
[km]
T—TUEAH
[dBm] B - - — — —
161.725 AEE Fid Fiid i i Fiis i
BEFREERE
Tkm] B B B B - B
[—IERTWFA =TI, ABEISDONTIK AT VFA—T U RETERY BN KR TE
BHETY,

MAIEE DT EIDIEEB [CDWTIE, FHRITPICRTIVLFERANME M2 FA BEFRICHB LY
TOINBEDANDRGTSERERBYLGENRET DI LA ERSNT,

£ 51-17 R NFA—TBHLFEE. BEFRIEEE (0 kHz BEh . VDE OE{EH 71 25 W)

BIE 7 /4QPSK 8PSK 16QAM
R L 25 kHz 25 kHz 25 kHz
[MHZz]
r—TEH 50 . .
[dBm]
157.150 A g 5 = Fid
B PR EEAE 954 _ _
[km]
=P,
7." j/ EE,jJ _58 _ _
[dBm]
161.750 s 5 = Fid
B FmEERE 237 . .
[km]

— R IVFF—T UL, ABEICDOWTIE RTILFA—T U RETERY LB HRETE
ShETRT,

TAEE I DTEIDIE B 2DV T, F5ZTRICRZIIVLFERMEM>FA BIEPICHBE LY
TOREDANNG 15 EIFEREYEENRET HIEAHERSINT,




G6

% 51-18 R IFA—TUBALTEE, KEFREERE (25 kHz B, VDE DiA{SHI 51 25 W) R 2-2 (BEFrrILTHEE)

HIE 7T /4QPSK 8PSK 16QAM DU Lt R U BEfmEEREZ &K 5.1-20 ITRY,
ERE: 1
Rzm RE 25 kHz 25 kHz 25 kHz
[MHz] % 5.1-20 DU Lo&HEMBRERE (BEIET vk LT B HES, VDE DEEH 51 50 W)
+—TER
[aBm] -49 -13 — 7T /4QPSK 8PSK 16QAM
HIE 1 25 kH 25 kH 25 kH
157.125 ATEE A " : E,IE_ AH z 100 kHz z 100 kHz z 100 kHz
P— AR A B A B A B
i JP—
0. 2 — MH A
[km] % 025 [MHz] ﬁﬂ'?kj: ’]ﬁi 375 25 62.5 375 25 62.5 375 25 625
v4
=P,
T—TEH —49 -13 — DU ko
[dBm] [4B] 643 | 57.2 58.0 643 | 57.2 58.2 664 | 56.0 57.0
161.725 AR sl sl il 161.725 pr——
[P 5]
= . .41 A . .41 . .2 .4, A1
BefmRaEs 035 025 _ lken] 030 | 0 0.40 030 | © 0.39 026 | 043 0
[km]
[—ERT IVFA—=TUR L, RIS DWTIE AT VFA—TURETERBY A EAERTE

B2 2-3 RYNFF—TBIFEHRED)
2T IVFHEN=EEDRIEEG—ToEHNS ., BEEVEEOHE (ATHE) LEERE#EE RO
BE. %K 51-21. % 51-22. & 5.1-23 RURK 5.1-24[RT,

AMETRT,
MBI DTEIDIEER [CDWTIK, FHRITPICRTILFEFRANME M1 BEPICB LY
TOINBEDANDRGISERERBYLGENRET DA ERSNT,

£ 5.1-21 RTNVFA—TBAHETEE, BERRIERE(12.5 kHz B . VDE DA {EH! 1 50 W)

#BR 2-1 (A—FrRIL TR

— _ A% /4QPSK 8PSK 16QAM
DU LR UBMIEEA R 5.1-19 (SRT . AR &
IR EH
] 25 kHz | 100 kHz | 25 kHz | 100 kHz | 25 kHz | 100 kHz
& 5.1-19 DU thEBEMBERE (F—F v )L FBIRES . VDE Di{EH 5 50 W) +—FEA
-107 — -106 — -105 —
AIE 7 /4QPSK 8PSK 16QAM [dBm]
£ . - i i Fid
J?M)iéjz bi=f=) Azs kHz | ook Azs kHz ook Azs kHz ook 161.750 %ﬁrz::%ﬁ 5 A Ll
z " 55.56 — 53.70 — 52.00 —
DULE 1 o7 | a2 -5 | -07 | 34 13 | -08 | 34 11 L
161750 [dB] ' ] ] ] ] ' ] ' ] © T IERTWFF =T, AIBEICOWTIE AT VFA—T o RETERY LS HRTE
AEPREE R 10.76 1443 10.13 10.76 14.65 10.28 10.68 14.65 10.44 AnETY,
Lkm] . TARIOMEIOERISONTIE, F52H IRy LFIEEA A, BIERICHBEY

TORNWBEDAADG BB FERYGENRET HIEA RSN,
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% 51-22 RTNVFA—ToBALTEE, MREIERE(37.5 kHz Bt . VDE D2 {SH 51 50 W)

BIE 7 /4QPSK 8PSK 16QAM
J?Mﬁff RH 25 kHz | 100 kHz | 25kHz | 100 kHz | 25 kHz | 100 kHz
*T—TUBAH
[dBm] B B B - B B
161.750 A EE Fid Fid ® & Fiis i
BEIREERE . . . B . .
[km]
— R IVFF—T UL, AEICDONTIE AT ILFA—T U RETERY LB HETE
ShETRT,

MAIEEIDTEIDIEER [CDWTIK, FHRITPICRTIVLFERANMEM 1A BEPICB LY
TORNBEDANDGISERERBYLGENRET DA RSN,

£ 5.1-28 RTNFA—TBALAEE. BEFRIEEE (0 kHz Bt . VDE OE{EH 71 50 W)

5.1.25. HlERREO—ARMERER

HERFFO—BMAREREL T REHFHICIIBREDLERETof - N LR LBEHEDRER
ZHBELRAKROERIREINDGE . LR ORRE —RWEHELALETIENTED, LBHR
DFERIE. BA—FrRILTHRAOHER (DU L. BEFRIER) RUBETF v RV TSR OMEE (3R
[BiR% &L=,

51251 HEE
RS RSEMEGS DU e, RUBRBEKHO—HOEIC OV T, EHREERMTOHSRET
NRINT-EZESIATSHILEL =, BIALI-{EZFK 5.1-25. % 5.1-26 IZRT,

# 51-25 F—FrRIBERHKLAEHO DU K [dBF*
BHEK | 7/4QPSK 16QAM

25 kHz

25 kHz

| 25 kHz

3

3

(CCTO DU LI HERL AN JLEEAERE+30 dB &L, hEKIESLRILETZELT 12 dB SINAD

&£73% DU LEZERDI=HDTH S, )

#* 5.1-26 FREBASFOBERERSE kHz]*

IHEK | 7/4QPSK 16QAM
HER 25 kHz 25 kHz
FM | 25 kHz 23.81 2421

BIE 7 /4QPSK 8PSK 16QAM
R Bl 25 kHz 25 kHz 25 kHz
[MHz]
r—TEH 58 _ _
[dBm]
161.750 A §E 5 = Fid
BRI R 987 . _
[km]

[—IERT IVFA—=T UL, RIS DT ATV FA—TURETERBY A EINHERTE
BNERT

Ta[EE 1 DIMEIDIBRICOVWTIL, HEZITHRICRTIILF IR G- f=A . BIERICHB LY
TOREDANNGH-1-15EIFERYEENRET DI EAERSINT,

% 5.1-24 RTILFA—TUBHETEE, BRmIERE (25 kHz fiih.. VDE DX{EH 5 50 W)

BIE 7T /4QPSK 8PSK 16QAM
R WmE 25 kHz 25 kHz 25 kHz
[MHz]
FT—TUBEN 49 13 .
[dBm]
161.725 A g izl izl i
REMEE A 0.40 0.30 —
[km]
[—ERTIWFA =T, ABEICDWTIX, RTIIVFA—T U RETEREY LS KR TE
SHETRT,

TAIEEIDMEIDQEBICDOWTIE, 5 RTPICRTILF IR G > BERICHBE LY
TORBDANDH IG5 RIFERYGENRET H LA RSN T,

(CCTOBRELRMIIFERL AL EHAERKE30 dB &L, IERIESL NILE DU k=40 dB IZ
FXELT 12 dB SINAD L5 ILERBEEZRDI-2DTHD. )

CCT.% 5.1-25. % 5.1-26 TEIFAL-{E (DU th. BERRE K% (X, 12 dB SINAD L7 AHETH DA
MEBETIE B—FrRIILTFBRELICONT, BRZMHRICHABELEEN GO, & 5.1-7
DEFYETSIEN 301 925 DIFIEDIETHS 14 dB SINAD EHIFER#ELFTEHILELT, H4FH. B 5.1-11
IZRTEBY (B 51-11 [FRIT FM P RT LD C/No (X K= EHEE L) %t SINAD DEFRERL
1=757ThY. ZERD/AXITHTIEELENOBABEERLI-LDTH S, Wide (13#2) A 25 kHz
HIEDFEERLTEY. Wide (3#) A% 12 dB SINAD (Fr#2) BT 14 dB SINAD (F#R) L DB AD
C/No ILIZIXFAZETHD.). BT M SATLOZEMD /AR TI2EEHNORABEM
12 dB SINAD & 14 dB SINAD TEOLAENIEMNDRELEE (TR TES,

* % 51-25 E—FvRILERHIAEMED DU L [dBlIF, U TFEHMNSEIH,

[INEBHDEZY AT LDEELITBHELGRMNELICOVNTIO>LN/MNEHERAVSEEZBHBEOFER &
BEALARICRDEMAISEM BT 52— 5E R EHREBE R 2B HERIE 2009 5 (FR1449A308) 10FERE
EEHS BFRBERMIHE NENERATLRERRE TR 2043 826 A)

4K 51-26 BEIRHEREHORMRBRLIES kHZbE 51-25 R—Fvrr/LRIKHEAASEHO DUt [dBIEEHD
EHMSEIA
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SINAD [dB] C/No vs SINAD
5000 T EESERESEE REERRRRRRINREE

4500 || —*—Wide(25 kHz)
i ——12 dB SINAD
——14 dB SINAD

40.00

35.00
30.00

25.00

20.00

15.00

10.00

5.00

000 U : L : : : : L
20.00 30.00 40.00 50.00 60.00 70.00 80.00
C/No [dB]

5.1-11 BT FM S XTFLOD G/No (M R S| A HEELL) xt SINAD DR

Ff & 5.1-25. % 5.1-26 DEHY, RABRFATHERAT 55115 25 kHz THBHAY, SIATOER
D FM D E 20 kHz THB. —H T. 20 kHz & 25 kHz D HH BEHHEIEIX 16 kHz TRILTHS
CEMD, 20 kHz DIFED DU Lh#% 25 kHz DIFED DU LhEFEAB X THRERVOEHIBL T, HAE
ABIETHEFEEITIDDEL -,

EEA R 8PSK R UFHEINE 100 kHz TO DU b RUBEREIR IS DL TIE, SIALLET HIEHL L
2. UTORSIT/RSZEELTZ, HH . BIEFHEICAV-REERDO/TA—FIEEK 5.1-27 LLT1=,
HIRIERE D EHICALM-/5A—4(E& 5.1-28 £LT=,

(1) Z#RAX 8PsK

VDE [Z$11% 71 /4QPSK. 8PSK, 16QAM (&, LU R)ILL—rRUR—)LAT7EELTRILEL TS,
B15. B 5.1-12 O 1/4QPSK KU 8PSK MDARYS LLLE LY SHFRK (TO4IL) ELTIRMh 4R
WARIISLTHY. DU L RUBERERBELE — DRt 57-8. 8PSK (& 1 /4QPSK LRIHRDIE
FERTHILELI

(a) 7 /4QPSK:25 kHz (b) 8PSK:25 kHz

51-12 ARG5S LHE

(2) M8 100 kHz
100 kHz DR (L., ERAFEAY 25 kHz M5 100 kHz ~ 4 EIZEASH . RCH D THSE=HEH
BEIZT 1/4(6 dB) TH%, FM ZIEHAIDFTE C/N [FZEH SV =6, DU Ll 6 dB 5 Thiof=fE
EEATHIEEU . BERE KR E L0 —)LA T3 0.3(ITU-R #18 M.2092-0 SHR) # ALV TEHLT-,
& 5.1-27 BHBFED/IRTA—42

ERAR FM
FILiEE 25 kHz
EESFREETR 16 kHz
BT 0.3 -3.0 kHz
M2 ETEIE 16 kHz
e -188 dBuV
SINAD 20 dB

NF 8.0 dB
/v —oU 6.0 dB
ZERE 6.0 dBuV
HERE 6.0 dBuV

% 5.1-28 BEMRIEREDHMBIZALV/5A—4

FETUTHE WERAD 2m

RETVTTE 30m
GCERBERVEEMMBELICEALESELTER)

HEEAIE A 25 W

51252 HIEHHEER

A—FrRIILERMLRAEMED DU LLER 51-29 IC BEFr RV EAKHEORBRKREER
51-3012F&HBH, & 5.1-29 D DULLRU DU LLERAWTRO B IRIEBEZ W LR ETRER ELLE T 5,
& 5.1-30 OEEREARBSZDFELET S,

% 51-29 F—FrRVARKLAEYEDO DU K [dB]

HEIR 7 /4QPSK 8PSK 16QAM

HFER 25 kHz 100 kHz 25 kHz 100 kHz 25 kHz 100 kHz

FM ‘ 25 kHz 3 -3 3 -3 3 -3

AT ER 5.1-25 T3IALE

% 5.1-30 BEHEFYRILEREHEORRR R [kHz]

BER 7t /4QPSK 8PSK 16QAM
FER 25 kHz 100 kHz 25 kHz 100 kHz 25 kHz 100 kHz
FM \ 25 kHz 23.81 55.3 23.81 55.3 24.21 55.3

XFRBIEFR 5.1-26 TEIRALKE
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5.1.253. M EBRFHEREDLE
(1) BUBHEHREN LREHER DR

E—FrRIILFHREFOKER (DU L. BERIERE) RUBETF v R IL T HREOHER BEIRE KRR
FHELT-,

(7) R—FvRILFiBHREHER (DU th. BEFREERE) D L8
BIEHHO#ERER 51-31 [TRT, BRIEREROL-ODEHER (L ITU-R &14 P526-13 5
Bl

#+ 5.1-31 BIEHFE#RO DU BRI (R—FrrILTi5HE. VDE DEEH 1 25 W)

HITE B IR &R 7 /4QPSK 8PSK 16QAM
[MHz] 25 kHz | 100 kHz | 25 kHz | 100 kHz | 25 kHz | 100 kHz
DU Lt
3 -3 3 -3 3 -3
157.150 [dB)
REFREENE 11.52 7.30 1152 7.30 11.52 7.30
[km]
DU Lt
3 -3 3 -3 3 -3
161.750 [dB)
REmEERE 11.33 7.22 11.33 7.22 11.33 7.22
[km]

HAERBE +30 dB - DU thICH 1+ ABE IR &

LB OFERER 51-32 ITRT, LLE D=6 . VDE O il B R $T TS (25 kHz & 100 kHz)
ISR T BEFRIELRA—ELTLNS,

& 5.1-32 HlLBREHER D DU L LREFREERE (R —F v~ /LF S, VDE DEEH 125 W)

I R = 7 /4QPSK 8PSK 16QAM
[MHz] 25 kHz | 100 kHz | 25 kHz | 100 kHz | 25 kHz | 100 kHz
DU Lt
35 -18 34 -19 36 -19
157.150 (5]
AR R 11.97 7.99 11.88 7.93 12.60 7.93
[km]
DU tt
3.2 -19 34 -19 34 -1.9
161.750 LE
AR R 1151 7.82 11.69 7.82 11.69 7.82
[km]

= 51-31 OHEHEHR. RUK 51-32 OHLREHERICEVT, E55% DU thlE 25 kHz &
100 kHz DEHH 6 dB FEETHY. BREHLELMEZRLTEY. BHROERTHLIEN D, JIE
BOFHEIL. R 51-8 DAIERITIREFELIBRETIIA —BILSFHELAGTIENTES,

() BEFrRILTHREHER BRERE) O L
HEHEDERER 51-33 1277,
& 5.1-33 BEAEEROBREREREY

ER 7T /4QPSK 8PSK 16QAM
25 kHz 100 kHz 25 kHz 100 kHz 25 kHz 100 kHz
RS B 23.81 55.3 23.81 55.3 24.21 55.3
[kHz]

(RERDIELE 51-30 %5 08)

HEREIO#ERER 51-34 IR,

£ 51-34 L LRFHEROMBRRRY

HITE B IR &R 7 /4QPSK 8PSK 16QAM
[MHz] 25 kHz | 100 kHz | 25 kHz | 100 kHz | 25 kHz | 100 kHz
=[] 3
157.150 RETR B8l 205 56.0 205 56.2 203 56.0
[kHZ]
161.750 Wr;f'fﬁ 20.9 56.8 209 56.8 21.0 56.8
z

& 5.1-33 OBIEFEFLR. RUK 5.1-34 OHLREFHHERL, BUEMNIAMEZRLTLSIER
U 25 kHz OF ¥ RIILBRTEZ G EICIEE—DF ¥ RILIZE>THEY . BHROERELEDIEN S,
£ 5.1-34 OIERIE— MRS LEA LT ENTES,

5.1.254. ZHMUHEROHER
51253 EIDHEREHIS . HEHEOEREN LRFADBERIRFDIERELDZENTEINT,
FOT AFERAETERLEN LR OB RIT— RO LEALTIENTES,

513. 7RI ERBELTOALT—RBEOHAEY
EFREIEL VDE BRA—FrRIVEFERT IS, HlERF TRO-BRIER (X 5.1-11) (% 8~
13km BBETHY. A—FrRILTOEAIIRBETHIEHRIND, BEFrrIILEERT LI5S
H LR TROF-BEFREERE (R 5.1-14) U LEHERLTGERTAIEMNEELLY,
E—FrRILTOEANEHTHI UL, FUEFyRIILEBERFATILENHD, FrrI/ILEE
DEFIE N EBRFERER—RELTHED D10 L ERFERO—EICONTIEBELI—ILFE
FEARER (BE 6 B)ICH LT, TOR B MERERAL -,
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5.2. 400 MHz Ffn L@ {E %1
521 BRHBLRAEHRFOERS

400 MHz #M EBIERIBICHITET ORIV AT LIZDWTIE ITU-R ITBWTEALLE-ARE%E

FESTEELEHTNDIEN D, 422, HIDLIICERBLADREANVELLED,

FOT.REAFEELTETFATVRTFLET ORI AT LD E—F v+ ILREIBE AR OB
Frr)LEFEABOREICEVTTSEE A e RIEREE RO D, NIk TFAT AT LA
ET VRNV RTLDHXATRELESEN LRIV TRO, LR OR Y MEEENVLETHD

EROLNIGEICIFE LT —ILRERIRHBRERET S sl

522 #HlERE
5221 FyRILEE
AAEBRFLTRITRE 400 MHz BOF v RILER 52-1(TRT,
% 5.2-1 400 MHz #F ¥ ILEE

Lower channel Upper channel
25 kHz channel || 125 kHz channel | 625 kHz channel 25 kHz channel | 125 kHz channel | 625 kHz channel
Ch.[ MHz Ch. [ MHz Ch. [  MHz Ch. [  MHz ch. [ MHz Ch.[  MHz

102 | 457.515625

202 | 467.515625

111 | 457.521875
1 457525 11 457.5250 4 467.525 21 467.5250
112 | 457.528125

21

467.521875

212 | 467.528125

121 | 457.534375
12 457.5375 22 467.5375
122 | 457.540625

22

467.534375

222 | 467.540625

131 | 457.546875
2 457.550 13 4575500 5 467.550 23 467.5500
132 | 457.553125

23

467.546875

232 | 467.553125

141 | 457.559375
14 457.5625 24 467.5625
142 | 457.565625

24

467.559375

242 | 467.565625

151 | 457.571875 251 | 467.571875
3 457575 15 457.5750 6 467.575 25 467.5750
152 | 457.578125 252 | 467.578125
161 | 457.584375 261 | 467.584375
[] 7royszx7s@mFerL [0 7oonsz7aBFesL

TFATIRTLTIE 25 kHz, 125 kHz 1B, TRV AT LTIE 125 kHz, 6.25 kHz IEDF ¥~ L%

EAL. WTHEELSTNS8, ARSI LEICLD,

BH.F 3.2-1 [TTEHBALI=ESIZ, 467.6 MHz, 467.6125 MHz, 467.625 MHz [ZDL\TIX, KR D *t

g54E9 5,

5222 FHETIL

FHATVRTLET ORIV RAT LARET HRETOEEFSHET LE (1) AR, (2) B,

) R—HARD 3 DIZH4EL., LLTFIZRY,

(1) fnfakE
MM TO7FATORTLET SN AT LNEET HBEHREEEL. EMMOTVHT
NUTAEZEERL. BEVICRBLAH SR REREBELLTRIT 5,

FOINYAT L TIRTLRTL o mam(FosL)
R SRR
—— FLH(FFAY)

4 = HERTTAL)
— —HEREFFAY)

FIOLI
F7as
-
-
i T
EZ I 2SN FFRYTIRT L
{3 FRARAA MR

52-1 EOFSETLEER

(2) FEMRE
TRM-SABEITOTFRI AT LET OV AT LNEET HRELEEL. LM
DTIFRUVSABLETNUTAEHERAL. BEVCRBELIH IR REREBELLTHRET
%o

TIOBNYART L TIRILRTL 4 FER(FSAIL)
R R s
— FER(TFEY)

4 = HERTORL)

~< _- ¢ = HERTFRY)
s ~ -
TIL _><
~
- - ~ ~ b a=
' - '
- - »
i F+RY FORL ‘
TORIWYRT L THRYVRT L
NUTAH NUTAH
(FABLE) (FARBLE)

52-2 EMEOFSETILVEER




00T

(3) R—MA
BEOT7FATVATLOHFDERABREICEVWT., A—MATERATIHAICIHEREN
R—THY. ERFYRILNELGLHVNLSARLTNS, B—MATODTFAT I RTLETY
A RATLHNRETIRETHRZD2H . ARBERFRTIERFAZITHARNIEEL -,

5223 HERIEAB

FFATIRATLTHERALTWERETICHL. & 41-7 OLIITT ALV RATLIZHEILTS
NEBE. TTATVRTLETOAN D AT LOERAEHEICOVTRETT 5,

BEHTHLTIE, 457 MHz & 467 MHz HTORBBIAHEIEDLSBNIE FEROLTIC
FrrRILBENHURYDGENIENEELLENS, K 52-2 D Ch2, Ch.13, Ch.131 #HEKELT
ZNITRT B A—FrRILERUVBEEF v RILOTSEHET,

x 522 THRHEBOFEEFERAFYIIL

Lower channel
25 kHz channel | 125 kHz channel | 6.25 kHz channel
ch.] MHz [ch [ MHz [cCh [ MHz
102 | 457515625
111 | 457521875
1 457.525 11 | 4575250
112 | 457528125
121 | 457534375
12 | 4575375
122 | 457540625
131 | 457546875
2 457.550 13 | 4575500
132 | 457553125
141 | 457559375
14 | 4575625
142 | 457565625
151 | 457571875
3 457575 15 | 4575750
152 | 457578125
161 | 457.584375

52231, RE—FvRILFibtEat

BEBEPIC. 7TOJRATLATERATOFrRILEEREZFYRIILET DA AT LTERT
58 TNV RTLDEENTHTEILETRIENRYIL <5, RIS, TSRS RT L
THEAPOFYRIVEERSFr R EBFEETHERATIHEE. 7THATVATLOEBRNTFH TS
CETRIENRYILIAKHS, AL, EE5DHELTFBHLI-BROZELANILIMETNIEBEETEET
Hb.

DEQIENS, HERICHLBRBODELGIHERNEDEEDZIELAL(DU ) THNIEE
ENRYSONEEEL, ZIH SRFRIER GHANR O ZEM LT REERDER) ZRDD,

52232 BEEFYRILTSHRE

BEBERIC.7FRY L RATLTHERAFOFrRIVICEELEFYRILET AL AT LTHER
LEBEXIE, ARICT OS2SR T ATHEADRICHELEFYy R IILETFOI VO RTLATHEALES
BICHEEN K CKEHEEZTEHIENH D, LHOLELNS, EE5DGELTHLEZERDZELAN
ILHMELENIEBIEXRRETH D,

UEDZehn, HERICHLARBIIELGSBWLHERENEDEEDZIELANIL(DU th)THN
[FBENKRYILONEEEL. T OHIBEMERD S,

5224, HLELBREFOHME
M EBHOEREROETELUTITRT,

# 52-3 HEBRHOEZEROHET

E bR Z SN FORIWY AT L

ERAR FM 4 fif FSK

HERER Ch.2 (Hy 457.550 MHz, Ch.13 (Fil» 457.5500 MHz,

FyrIL/ WIS 25 kH2)3X I 12.5 kHz)

i Ch.131 (5l 457.546875 MHz,

WIS 6.25 kHz)

EHREN 2W 2W

AR 12.5 kHz:6.0 dB it V (5-107 dBm) | 6.25 kHz:0.0 dB 12V (=-113 dBm)
25 kHz:6.0 dB £ V (=-107 dBm) 12.5 kHz:3.0 dB ¢ V (-110 dBm)

FoTF A /4215 dBi) tRAV T 7 TF A /4(2.15 dBi) KAy T 7T

¥4.1.2. HICEREOERY. KFAERFFCETEIAEEABEICBNT, 7HAT S XTLD 125 kHz
ERATHHBIELUVD . KR TERENET S,

S BEBEICOVTHETROEHNOIANE (NEZERRFIELELTOALEXOREMNES SEEH (F28
BifR) BEH3ICRBSATVAIRI—1 FIRMIA AR ZTo-EERAR NG5,

[TNEADERL AT LDOGEEALICBHELGRFTNEHIZOVTIOSLI/NENEAVSBEERBHBEOTER &
EEAEITRAIBMMSES BT 5 —BERMFHRBERM SRS 2000 5 (FH144F9 A30R) I0EHRE
EEEE FREGRMIME NENRRIATLZAESHE TM20F3A268]




10T

NERHOBIERHEUTISRT
% 52-4 HEBRHOBEEY

EH BoEiE

ERETIL 2HETIL (AR, M0 REBLESEEELTL A1)
JT—ULInkL

7SS f:4m 31

BE(ZAFELE):25 m %2

$1:400 MHz % TIXBAREL E A (X420 AY, EIFE VHF T, IMO (International Maritime Organization) 0
RESOLUTION A.801 (19 IHWNT, ANLYPEEH T ABITMHMOESE 4 m ERELTEY. K
REATHLRKDELZERT HIEELT,

X2 TABDESE I m EREL. BEEN15m DES TN\ THEEFERALTVSIEEZETE,

523. FHAYTIRTLETOSAINSATLOEREY
523.1. E—FrrILTFibtget
523.1.1. DUk
BE—FvrILOTFHRETTIEER 5.2-5 D DU LLEEAEICBEMRIEREZIRE T %, DU LLICDWLVTIE. 1§
MBERMHOHRBETARINIMELZSIATSHIEELT, BIALEZ R 5.2-5 IR,
£ 52-5 A—FrRIARKFEAZHED DU L [dB]°

52312 HER-BEROFrRILEAEHE
E—FyrILTHSREATORLER - BEROFvyRILBAEHLEEUTISRT,

#£ 526 A—FrRILTHERHTOFER - BEROFrRILEAEDE

iR FM 4 {5 FSK
2K 25 kHz 6.25 kHz 12.5 kHz
FM 25 kHz — 3 3
6.25 kH 6 _ _
4 {H FSK z
12.5 kHz 9 — —

(CCTO DU LI FHERL AN )L EEAEREE+30 dB &L, hERIESLRIILETZELT 12 dB SINAD
L1355 DU LEROEEDTH D, )

Fto K 52-5 [SFIALEEHIT. FM OF L 20 kHz THREHIN TLVSAS, RFAERET (400 MHz
HIZHBTETHmE) CHEATLHEIL 25 kHz THS, 20 kHz & 25 kHz O HFRERHFEIRIE
16 kHz TRILTHY. 20 kHz DIZE D DU tbE 25 kHz DIBE D DU LA B Z TEXERLNEM
5. BRABABIETARAERFETIDDELS,

S & 52-5 R—FvRILERKFASFHED DU L [BIFUTERMNS5IA.

[IINEHDERS AT LDEEIDEGRETHEGHIZOVNTINSENNENZRVWIEERBHEEOFER &
EALARIRIBEMMSEEIET 5 —BE R IEREERMT SRR EME 2009 &5 (CER144£9A308) I01EHRE
EBES HREERMIHE NENERIATLEESHRE TR 20453/ 26H)

FER IHEIR &5
| ® Ch.2 (i) | @ chi13 (M~A)( i )(a)-D
3_7 25 kHz i 12.5 kHz Ch.12 (M~A-(i ~)-@
a p4 Ch.13
7 v Ch.12 (DA i )~ar-®
Ch.13
Ch.14
(b) Ch.131 ()~A)—~( i »~b)-D
6.25 kHz Ch.131 (M~(A)-(i )-b)>-@
Ch.132
Ch.122 (D~A)~( i »-b)-®
Ch.131
Ch.132
Ch.122 (1=(A)-( i )~b)-®
Ch.131
Ch.132
Ch.141
o) (B) Ch.13 (i) (c) Ch.2 (2)-(B)-(ii )~(c)-D
‘f 12.5 kHz z 25 kHz
)’»L (©) Ch.131 2| @ Ch2 @)~(C)~Cii )(d)-D
6.25 kHz 25 kHz




G601

LTI, & 5.2-6 DEARETRT, 52315 {&iFETILH
AABERFTHERATS 2 BRETIVIEEEA [m]. 2 AFIOE#d [m]. EE7 T &R [ml. 21E
[ 7vovmew C2270 7rovpes FoTFEh, mIhSREY ., ZOBODRBES (L d h, h) ERET .
[ sosnnex CoT70 sosupEm
. . ) (2010g10 <i> (d < Ryp)
D~A-(i)~@-D M-A-i )~b)-D (2)~(B)~(ii )(e)-D R bp
- fd b hy) = Ly + d (26)
25 kHz —1:;«:1 25 kHy o O25KE ] : 25 kHz : 4010810 (Rbp) (@> Ry )
l--1 {BL. BreakPoint FTOD ARy, [m]. RUZITOEMRARL,, [BIFLUTET S,
AZ
WWCDR - -0 Lop = |2010g10 (W)| @n
125 kHz |
B0 (DA i 6B @) i Hd-D 52316. ‘E’EBEEEE&G)E-I—% ) ’ n on en
_'fs_ki‘_! @ :-----: ‘ .3 Si_.S 0):;&:@;}?&#\%&%7‘:?&&)0) DU Lk THBH1=0. U T DM &iE-THE  HE
25kHz B 125 kHz : 25 kHz PZ.:Z.?.';:_H : 25 kHz : RISHEROZEEZITL,
_I:S_k:z-i [-==== EEEET EREN - hEREHN >KR52-5DDU L (29)
U, ERENFEEEE0 dB L., ARBEAEHEZBH-TRABFRENEUTELRS,
I FERBEREHESIRAGEREN = HERE +30-K5250DU L (30)
HLEL]
25kHz [Pt
F o HEREN U TOXTHHTLETHS.
52-3 E—FrRILFHRETOFrRILBEHEDLEOERR BEREN = ZHREN+G6, — f(4d, hy, hy) + G,
—523.14. HORKBODERYICKEATYME (31)
52313 #HLEKEN (G RETUTHHE. G RIETUTFHHIE., EL5HHEXFIF)
ERDODENEER VHF B LERERBOYV LR EREOER (51233 8 SR ICKYEE
TRE+30 dB (REKEDEILE 52-3 %281 LLTHIREREEH LT, = (30). (31) DAEDMHELLLDR (32) R -d A BEFREERE L 755,
ZhREN + G — f(A, d, he, hy) + G,
523.14. HHEREN —-523.14. EIOREMOELYIZLZATEYME (32)
HERENIREBEZEEL. FEROFHET A>TV I HEOLRICLYKRDH DI EELT, = HERE +30-K52-50DU
400 MHz D FvRILEEETIE, FERITHL 25% 50% 15%DLLETIHERAELRS=-H. FhENL
6 dB, 3 dB, 1.25 dB FIF/-{EZIHFREHEL TR, BEIRIEHZEH T 5, XBVEUTOLIKERL., LBEADEXERTTT D,
fhd, b hy) = (BFBEN + G, + G,
—-523.14. HORRKROELYICLDF T yHME) (33)
—(REBE+30-KR52-5DDU L) =X
7 2KETILIZDVTIL ITU-R #145 P.1411-8 2518




€0T

= (26) DEEBEd LRy, DEFRM . K (33) EdIZDNVTHEL,

d
20logyo | 2—) =X (d <Rpp)
Lyp + bp

d
l40 log1o (ﬁ) =X (d>Ry)
D
X - L,
5o (@< Rw)

logyo (_) =
R, X — Lyy
P —0 (d>Rpp)

R X-1
Roo {1070% (4> Ryp)

X-L,
d {wzobF (d < Ryp)

X=Lpp

X=Lpp
d_{R,,pxm 0 (d<Ryp)
Rppx107#0  (d>Rpy)

HEBNDESIZ, 2 BEDAAKRFY, FHEH-T A DEEHIFERESL,

523.1.7. RELEHOHE

2 A EETUTFBR (] RIE7UTFER M) DRBELEEIZRXIZTRDS,

dlus = \/Z—ae(‘/h_t + \/h—,.)

(34)

(35)

(36)

(37)

(38)

FiMHIRE Ea, £8,500 (=3 x 6,371) km £F HE, = (38) 15 RBLIEM oo TR LS.

dios = 412(yh; + /1) x 10° [m]
= 4.12(\he + /) [km]

52318 R—FvrrIILFHEAHER

(39)

£ 52-7 A—Fr R NTHHRN (R COMERMEERE km]

EIR FM 4 {E FSK
T~ 25 kHz 6.25 kHz 125 kHz
HFER 13K 1 | 2 | 3 | 4K 158 | 2% | 3K
FM | 25 kHz — 193 | 230 | 254 | 273 | 230 | 254 | 273
41E |6.25kHz 4.59 — — — — _ _ _
FSK | 12,5 kHz 459 — — — — — — —

MR RELEREIEETUTIE 4m. ZIEET7UTHE 4 m TH(39) M5 16.49 km £725,

% 5.2-8 A—FrRIT SRS (EEAHE) COMMERE k)

HER FM 4 {5 FSK
\ 25 kHz 6.25 kHz 12.5 kHz
HER 13K 1 | 2R | 3K | 4R | 1R | 2iR | 3K
FM 25 kHz — 1.53 1.82 2.01 2.16 1.82 2.01 2.16
4{E |6.25kHz 3.63 — — — — — — —
FSK | 12.5 kHz 3.63 — — — — — — —

FEMEORBLIERKTEET TR 4m ZIETUTFHE 25 m TH(39) M5 1476 km &%5,

5.23.2. BEFYRILTiBRE

BEFr R ILFSRE OO OMRERRAIL. FREERTIMNRBETARSNIEESIAT

bTLeLTz, BIALI-EZRX 5.2-9 2RT,

£ 52-9 BEFrALHAAFEOMBRAREE kHzl

K FM 4 fE FSK
FERK 25 kHz 6.25 kHz 12.5 kHz
FM 25 kHz — 15.09 14.14
6.25 kH 14.11 — —
4 {H FSK z
12.5 kHz 13.83 — —

BE—FrRILOY LIREHERELITICEREHT 5.
BFRER B A ERLANILEEEREL30 dB L. BHERIESLAILE DU th=-40 dB [ZERELT
BER=1% XI& 12 dB SINAD &5 EIRMEERD =,

® ITU-R &0 P.526-13 28R

(CCTOERERBIEFERL AN EELERKE30 dB L. BERIESLNILE DU th=-40dB I
FXFELT 12 dB SINAD &4 5D EARBEEROI-LDTH S, )

Ft=o K 52-9 ITBIALEERIE. FM OF L 20 kHz TERHEHIN TLVAAY, 5.2.3.1.1. EIERED
BHICKY, BREKREZE 25 kHz OGS OBEREARKEEH B BETRATRFLTIB0EL
Tz

& 52-9 OEERREIRBE . FYRVEBELOBEF Y RIL(FEROFrRILEELELENFrRIL
D55 ZFLEVWFYRIL) OFLERBOZEDOEFRER 5.2-10 1R,

¢ & 52-9 BHEFYRIVHASHOBEERM kHlk. LTEMMLEIM,

[TNEAOERL AT LDOGEELICBHELGRFTNEHIZOVTIOSLN/NENEAVSBEERBHBEOTER &
ELAEITRAIBMMSES BT 52— BERMFHRBERM SRR 2000 5 (FH144F9 A30R) I0EHRE
EEES FREGEMINE NENERVATLEESHRE TR 2053A26H)
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% 5.2-10 FUDERBOZE LRERRIRE

HER BHER PILERE | & 5279 @
& | FryrL FILERE | T | Feril PIDEES | DE [kHz]l | fE [kHZ]
Al [MHz] Bl [MHz]
7 | Ch2 7 | Ch.11

457550 | . 457.5250 25.000 14.14
+ | (25 kHz) < | (12,5 kHz)
O | ch2 4 | Ch.121
. 457.550 457.534375 15.625 15.09
4 | (25 kHz) JU | (6.25 kHz)
7 | Ch.13 7 | Ch.1
o 457.5500 457525 25.000 13.83
< | (12,5 kHz) + | (25 kH2)
4 | Ch.122 O | Ch.

457.540625 | . 457525 15.625 14.11
JL | (6.25 kHz) 7 | (25 kHz)

LITIZR 52-10 FILEARAOELHBARADEARETY,
[ 7raomen CoCC0 wraogEg

[ #osnnen CCC20 wosummn

4575250 MHz = mmem———

25 kHz

457.550 MHz

457.525 MHz | |

‘ X | 1 -
BkHz . e |

v 457.540625 MHz

457.5500 MHz

52-4 BEFYRILTHBRETCOFYyRIILEEERE

EDT—RIZEVWTHHRLERBDEIX. & 52-9 OBBRIRMOMEU LICHNA TSI EEMHR
Lf=,

400 MHz i LB ISR ME (&, BEFR VHF KYLEEEDEL 400 MHz FORR#EEHERL TS, Fi
ARELMMATHRT L. RITENTOFMAOLTANTHY., i+ km BN THERITIHET
FAENORICKIRAGRBGELEEZEETIVLEFLLD, BENTOFERIE. RRICEESH O
IWFRADEELNHY . Ml LR EICHRIEREABELLDIEITEZOSNGEL, ZOFH, ITU-R
15 P1174-3 TIX. 7HOTARET AL AR D ERAARBOHOLN TSI EEZERL T L LRED
EERBELLTEREHETTILLL. RRBICE T ARIRBIITELNS#ERELT .

H6E  ELI—ILFEIRER (B VHF B L ERER)
6.1. EIFBRHEE

5.1.24. HEBEERICBVOTEER VHF B L BREHEORRBEREGCET SN LR
BRISOVT BLEIA—LFREICBVW LR AETH I LEHRT S OFIMRBRETo .
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6.1-8 SEELRABRIBRRT

(1) EFESBRISEHTOREE
BLI—LFRERRICE A RARREATRVBEOBREEICOVTIE, LTOELREHER
RIS RVBEHENEFELT,
BER. RERMBREUHRMBETESMILVNRETHLII L,
RERMAFATEDEMNAEIEFELLENIE,
REMMAMITLEVMERTHS &
KA RERBEE AT DRI DHOMMOMEE TEL &,
EIHBRDOB AN FoN ML THE &
UEDEHELEICREETOER. BEIE. EBRUZOR OB (BERUERM LEENER
FEERBRISATELT=,
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6.1.2. EIHERICH(TEHET

(2) SEFEABRITEE ARMHRICE THESEEBOETICOVTH LR DELEHLE T R 6.1 2(FERAOHN L
SRR, FARBRBLTORMBOMT~OBE (OYBOZERRE) EEEL. THAR BHRURIRBRICSHTHREHET) . & 61 3ERAOHN LRHRURIRRICH T EHEH
Y1 BTERETSEEL, REABWNMESFIFHBZHR T TRIETHEELT=, JE)ITTRT,
() EIFABRMIBOFEIRR % 6.1-2 FERANON LRHBRUEERRIZHTIEBHT
EH HERRE 5
EZEHREERE — 5.2 km
EEHD ZIEBH—FE (77 dBm) (215 B K5 E
EIERES 150/160 MHz & | 150 MHz &
EEHEE 25 kHz
P e FM
REMME 7T+ 5 30 m 27 m
BER TUoTIE 30m 25 m

£ 6.1-3 IIERAOH LRHRURIEBRIZE T S&ERT

EH s | zEEm

ERIERREERE BEIRREBEE R DD =OBELAADRE
g;zgégf#ﬁﬁ&wﬁ?&ﬂ*w%ﬁﬁ 25 W (=44 dBm) | 8W (=39 dBm) X
ATNFA=TVRIEREHOEEE S 25 W (=44 dBm) 8.9 mW (9.5 dBm)
EIERIREK 150/160 MHz & 150 MHz &
HEE 25/100 kHz
HIEUNE 25 kHz TOH LR EDPILE K EE AT L S A
(K 5.1-5 RUK 5.1-6 ) IN3—2 B

. . /4 QPSK 7T /4 QPSK
HEAR oesK ioaAn
mME 7oTrE 2m 3m
BER TUTTE 30m 25m

KEIAABO LD REAIATREFZEELHEAON LRFHER (UTIHERON L&
FERIEWND, ) EHEIX 125 W(=41 dBBm)ZEA

® 6.1-2 RUK 6.1-3 [ZBVT. LR DELKRARROBNELHIEELH D, ChIFHBRIR
BRUHBREROENZFICLDILDOTHY, BHIZUTOESYTHS.

(1) FHLIRMAIESZIEHAEIERE
HEBHTIIR 51-9 DFSIBEBENLTEZRETATAOER VHF EREFEEL
EHRLTO A RIEARTEBEERLEERMB OHREBEHZAMAREL. TORE O EH#EH
5.2 km TH>71=z,

6.1-11 MBOKE(E L), 707+ (E L) RUAE(T)
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(2) EERKHK

BEERRBITOVTIE. EMTAEETIEELITEERARVREMMBAIESIZRIE
BRENZERCEREBETHIENEELL, HLEBRETIE, 150 MHz H& 160 MHz HTO
BEtEEMLIZAY, 150 MHz & & 160 MHz O RIE R KK ZE (L. FIZ (X Ch.82 M 157.125 MHz
& 161.725 MHz DZED &51 4.6 MHz &3, BIRIGHRIER D Z (S +~HE m LIA°, 2{EL
NILDEE 1dB UT"THA0H. BEORECHMOBHMEZOREICLLIZELNL
DEHHAR+5 /&L, 150 MHz H RV 160 MHz #H 0 ER D S AREEHARICH T
XIZFRZFLEZD, ULDEAMNSF LR -HERELIC 150 MHz HORRHMEHERT 5
&&=,

(3) HEEEERAR
MLERETIE. BHERELT 2 FBEOFHIHIE (25 kHz R 100 kHz) R U 3 @O LR AN
(/4 QPSK, 8PSK RUf 16QAM) DA EHE T 6 BY DRI ZET o7z, M LA 8PSK
FYHERELTOREL /4 QPSK LIFEXRF*THH LR LI, RILABRICH 11D
EHRARIT /4 QPSK R 16QAM EL, FHIEIBA RBIURIZEE DELY25 kHz 71/4 QPSK
EHEEMN LTS EE DIEL 100 kHz 16QAM DA EHEEFRATSEELT=,

(4) HHlE 25 kHz TOFLRED L ERE=E

BEIRBIATIHIE 25 kHz TEIETIEOFLREDFLEKREZEIL/I9—2 A(12.5 kHz
B RU/E— B(RDEARH—B) D 2 /48— EZONS (R 51-5 B8), flERET
[T 2 /33— DiEFEERBLIA, HFEREBEFROFLERBDOEIL DU LHEDHEFRD
ZEBHNOELLTEN. ZEENOELICKYEMNZIEBNOESICHEITAGERICE
DICIECT- RN EILT 5%, ZD-O . NI ERFABROZ B HOMERIE/I2—> A XIE/S
A—2 B OWTFhh—ATHRATES, ULDOEHANALEIIHBR TIIMMBTHERT S VDE
#E (K 6.1-6 EEHA (MME) BB OHAFRICKY/E—2 AZEFERTHEELT,

(5) R—FrRTFHRE. BETrRITSREBFOEEE A
HLERETTIX 25 W(=44 dBm) ZEALTLVAY, BRI TIEN6.1.3.2. HERAIRE—Fv
FLTFSRARVBEEFrRILTSRAICETI2EENICTRALLBRICKY 8W
(=39 dBm)ZEAL., LEMRELDBERREEERBL-HEROY LREAHERTIE 125 W
(=41 Bm)ZERATHEELT,

(6) ATIWFA-TVRAIEREREDEEL N

& 6.1-7 BIEER (F—Fvr/LFBERET. 125 kHz Bih) . & 6.1-8 BIEIERE (BHEF vV TSR 251
&R 6.1-5 BIEREEHNDEN(25W RV 125 W) LI EHHAZIEEHN (T Rk 2218

2 151251, HEHFE IO (1) EHAAR 8PSKIZSHR

16132 HERARA—FrrLFERFRVBEF vV FHREFAICE TSR EHNIOREHDOHEITHESH
DEE~OFZEICHT HiHAESR

HLEREITIE 25 W(=44 dBm) ZEALTULV =AY, REERERTIE6.1.3.3. BiERBIRSILF
F—TUBEREFICHEITHEEE AN TRALIERIZELY., 89 mW (=95 dBm)ZERAT 5
&kl

N 7oT+E
MNERETIEERD. REMHBRUMMBTOT T HEREERANEE>TLVEN o121
HEESNDELLTEERRCREMMETIE 30 m, B TIE 2 m ELTULMVAY, RiEH
BRTIEEEBTE 26 m RERMBTIE 27 m MMBTIE 3m OKMEIZFUTTERETD

Tkt

LU EDFERMNS, BERERICHTRHETIER 6.1-2(FLRADH LRFARUVEIIRRIZEIT5E
fE&m) . R 61-3(UERAIDH LR RUEIHRICH THR1EHET) OIEIRHARIFIDOEEE
AL,

6.1.3. EIHBRICHTHEEH NMEDRKE
KSR THEATSHER. ER(FA—FrrLFSRe BEFrRILFERE . TR (R
WFA—TURERE) THEATHEERANITONT, UTFITEhELEERT .

6.1.3.1. HERAZXEHAN
ZRAEEEAEIOVTIE. M LR EDREEN LT SO DHEEIToI=,

(1) BLEIA—ILFTORIEBROFEEMICHITEEEENEOE S
NERHTE. EBREBTRETIFLRDZELAILIE-T7 dBm (BAEKE+30dB) ELTHEY. E
AR TEEERTEIRLAILTHEREZRET AL, REMMBENSORER HEART S,
BEBLEMMBREIDERER 6.1-12 DLSI12$3 5.2 km THo1=,

AR

6.1-12 HiE EEHEE

6.1-13 12, HlERREIBEDEEH H (25 W) ZEFAL-BEfREER DR (5.1.234. HiSB) XY
5.2 km DRAUIETRT,
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6.1-13 FEREXIZEEH (FEHK 25 W X E05)

X 6.1-13 KYXIEEH 25 W B ICH T HFERER 5.2 km TORISEHIL. —425 dBm £43%, Ko T,
M ERAERRICRIESICEITEZIEEBNE-77 dBm £ 5(21E. BEEIEDREIEEHN 44 dBm M
5. -42.5 dBm &-77 dBm DZEHTH A 345 dB RH T H_ &K B LT —ILFTOEAHABRDFE
BREIZH T Z2ETBNEE 8.9 mW(=95 dBm)&ET B,

44 dBm-34.5 dB = 9.5 dBm (= 8.9 mW) (40)

(2 BLEIA—IFRASREROEIAECSTI2ELNHEBEOEH
BEIA— LR CORARBRERDEFRAET T, ERETUTTEINEELICLITEY, Ml E#&E
EDTUTFTEDERCEYVEHROIA 414 dB ML, 7T FHIRNSZEMA HIHET 1.26 dB D
=T ILARNRET D, COBFOTUTTFENERLYEMLEROARUT—TIILOREEE
F5EEEHNIE 309 mW(14.9 dBm) £7425,
9.5 dBm + 4.14 dB + 1.26 dB = 14.9 dBm (= 30.9 mW) (41)

COBFDFEER A (309 mW)ZH LRI SDFEMBELTHEAL. BfRERMOER (5.1.234.
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6.1-14 FEEEX RET N (FER WERD 8.9 mW X

BEBICBTAFERDZEENLLTC. HELOHN LR ERVEELEIOHEMETHD
309 mW ZEAL. BLI/— /LR TORIMAREROBFIAETIEL-EAEEZ R 6.1-4 IR T,

& 6.1-4 BEBICEUIAFLERORERERN

HEZDOY EREHER -77.0 dBm (= 43.2 dBu V/m)
FIHREEDOERAETOERIE -77.1 dBm (= 43.1 dB  V/m)

HERDOIELRFAFERN-77.0dBm [TxL. RIAXBREOZFRAECORABRXZFERSE
MD-77.1 dBm Efiot=C D, KEIFRERICH TEHFLRDEIEL H1F 309 mw &LT=,

6.1.3.2. BERAR—FrRILFSBRERUBEF v RILTFSREICHS T HEER D
(1) HERBEEROME
(7) 125 WY 5EH

ITU-R #h5 M.2092-0 ICEWL\TIZEHEEANEMMBTITRK 25 W LI TEBHREL TV S8, HlEE
HTIEEEHRHELT 25 W 2EALKREZET A RIRBRCTEEFBREADEEALREH
NEEHRTHIE. RRTDCABE~DEZELEBOBLTLEEMEL, STERREET 125 W 2RFAT5
el

) ZEHNOFEIZHESHDIBE~ADEE
25W DEEHNE 125 WITHIET D EICKIMMBEBE~DEELHRT 5,
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EIRBR T ZEENMNNLERFLACELGDIISITRMBEN ERFHERICKYGEONTEE
BICBEL. TOMENSEESNIEREBERICTRIET S,

IFEIRELT VDE HEM 125 W THEIELIIHE . EEH A% 25 W M5 125 W IT{EFLI=T=0BIE
TEORERRIERMALER LD, B 6.1-15 RUE 6.1-16 [EH LRFABFOHBERHOE R
(5.1.234. HiSB)DSERLIZTTTTHSD. B 6.1-15 [LFEEH DA 25W DIHEOERIE.
6.1-16 [& 125 W DBZEDERELZRLTHY ., FEHNOEICLIERRNZEENDOERERZET
BTENTES,
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6.1-16 EESf R EM I (WER 125 W A )
BE.HEREEENDEVCLIEHEZEENOBREERT 510, FIM5ER T RICH

1122EENEER 6.1-5 ITEEHT 5.

£ 6.1-5 PIEPEAFBHADEN(25 W ERY 125 W) (CKSIEMRNZEEH (7 AKR)

izk EEHA 25 WHOZEES [dBm] EEHH 125 WHOZEESN [dBm]
[km] 157.1625 MHz 161.7625 MHz 157.1625 MHz 161.7625 MHz
0.1 -2.79 -3.27 -5.80 -6.28
0.5 -28.01 -27.83 -31.02 -30.84
1 -42.90 -42.86 -45.91 -45.87
5 -68.90 -69.05 -71.91 ~72.06
10 -78.14 -78.35 -81.15 -81.36
20 -87.55 -87.81 -90.56 -90.82
50 -106.41 -106.82 -109.42 -109.83

BEEHAA 25 WDIHEL 125 WDEEELET L. 25 WE 125 WORLESRCRLERIC
BHZZEBNXANBUTOXDOLSITEEEAL (1/2 = -3dB)METLTLRIENTSTR
URKVGEAERN., BHLZEENDOL (JSTIHEITHIEE) (ERETHLLFIETESD, COIEND
REEBNNELLTHRACERICANTI/ ST LOEZFELE T HETLREETH@MAIOELT
HHILEK®RT D,
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25W
FOoT. TDEFBEAICHL. ZERELEREEBNOENEZEENITHET D EITEY . AFEDE
REHESHEDLIEN DN D,

(7)) EIARAEFOEEEDDOHEY

DEDQIENS, ZEHNEHELI-HETHL BEROEEFEHNICHTEZEBNICHLEER
$H125W DZIEEHIZ3dB DMWIEEEMET H2ET. 25 W DY LRFHHER LB ATREL HIBT &
%, ZD=H. L ERETDZEL A THS25WHi5 125 WITHIELIZEERENWERATIILELT,

(2) RAABREEDOEFAETWICHIEL/ER

BLEIA—ILFTORAABREEORFATCEVTHERAIOEEL S 125 W [THT22ER
EEOREERELIZECD, RIEBNSKRECEG L=, T BEANCBRRIER) THRKT
Hotzo TN MDFIEFHLL BURTRICEIFETHIEEZALND, RERDBEHNSELRTE
LEREBHNAEEERIENDETHY . RELEREENAEEZGONSAERERAEL,

AEDHR. RELEZEBHEEZF/ONDIAEEARDAMY, TOAERZAER A MLRER
G ELTHE 6.1-17 [TRY, = MMBALRAERETOIER. RETHNOERBERVAEEER
6.1-6 [ZRY o K 6.1-6 ITRY LSIT, BIER ADNLAIER E TIIPERDEFEHAE 125 W ELT=&
5. B LRIE RETHOEMICETSRIEENDEREISHL., AIEMBM?H 2dB S<HBLT
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6.1-17 ZEBAIMNRELTWV-ERORER
% 6.1-6 RSEHAIE
mEE | BERE | ATEE
E FEAE o ’
[km] [dBm] [dBm]
A 34° 14.3914" N 133° 16.8446° E 5.86 -75.1 -73.2
B 34° 13.7281" N 133° 17.3721" E 7.27 -78.1 -755
c 34° 13.8319° N 133° 17.3005" E 7.00 -776 -754
D 34° 16.1840° N 133° 13.9682" E 0.345 -20.7 -18.3
E 34° 14.2780° N 133° 16.9438° E 6.11 -75.7 -73.8
F 34° 13.9369" N 133° 16.9015" E 6.47 -784 | -78.6%
G 34° 14.6723" N 133° 16.5967" E 5.25 -742 | -735%
X 8 WX ERFDZETENE (thDBIEE. BEIRIEIL 125 WX ERDIE)

EZEMICHITHRIEE AT, ITU-R &) P.526-13 ITTRENDELIICEELT 2 RO EEEIEY
BIES LB LIRS (HH) THESLOBFRETREIND, SEOHBRIG L. B 6.1-18 (RBHRITE
FEROE®RM 100m ZBASZAER) ISR EBY. RERBER) BRICHFESHURVEZHLT
E(R 63-7 ) ICFVEMICRFLTRESNIIKEOBRICIVREBNSEETHLDEE
AbNhB,
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DR EE
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ZERBERICBV T BRDOEEELAEREN-REEBNLLD BERERFRD 2 KA
BRENFEEDFIER 6.1-19 [TRT, AL RBITE I DN ERENES FRELRIBES
Y. IR S ERTII/NESRIRIBLA D EAHERTES,

FIE 151 DA (ER)

RIE 1 &1 DA GHAE)

6.1-19 RIELMHAICLZERBEDEL

B 6.1-19 ZHl(, BEHERDAEIELI-HE L, BEIERE 1 DO RFTEDSEIELIGEDEICTDNT
BET 5, EEROAEERLIZBEICHL. REEDEZETEDEIBEDENRKRELLDITERE
BRERMELAILD 1 DD RETEARHETERT DIHETHD, COLETEERDHERLIIGED 25
D3 dB B RIELARILELD, COTENDH EREHERICHL, AR TIIRAETIB S
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WRZELANILIZEYSIZZEN DN S, CNODEHIZKY. & 6.1-6 D AN E S TOERIMELSEIEE
D2 dB EFEESNDIENTOERTHILEER D,

LEMS, HFETIZEBNERIDICEEBNIORFBROEELRLND 2dB ZREL:
8W ELBRELEICOWTIX WEHEICEY 125 W ORHEICEhET—2%8RIEEL, REEE
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