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M ®REHEBE
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OB E LIz, RETOMFEACLZRS =D, FEMFHRE L THREFTZRAMB L=,

@ E 181 (FRH29%E X A XX H)
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IV REHE
14 150MHz T o2 IINT—3 EERRE

¥ 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
BERFr I (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,

COELSBEREDH, ITU-RERERBEES-BREEII) THLRARBROAVFADR
EARD LN, FYRELET—2BEOEEYL, ARBOUV2BKREZEZIT, ITUR TIE
VHF HFTOT—2BECEARAMTONTELECHTH D,

% 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 bR U sl (REE P OUS BEE U PE FBRO K HE (383l o) peres =
p— - 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 1 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 |
]
| BA100kH IETERT A 50kHz 18 W2019 # Hv5100 ke 1B T 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 |
‘ ~ @ oh &% Heoe s |
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 LN
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,) &, eHFRMICEBELTHET S5F ¥+
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 L mEF SN TH Y. Ch.24-Ch.26, Ch.84-Ch.86, ASM1, ASM2,
AIS1,AIS2 DF ¥ RILERAWND Z & EENTULVS, ZDIEA. VHF HIXEMEEEEE A 30 km
BETHI b, ATREFFALTAISEREEET 518, Ch.75 XU Ch.76 #H
WBIEMEHLNTLD,

WRC-15 TIEE LI VDES AF v RILEZ IV VYRR (FEASMER) THRAT 1%
HEIhiht, FEE 2019 FICEHESINSD WRC-19 ITHEBHB I,

EF v RILEERATEITOALT—AREERFEOEBRKIZOVTIE ITUR &8
M.1842 ICESH N TS, VDES OEEREDND > . EHARMICFRAT 5F v RILEFEH
9% VDE RV ASM IZDWWTIX ITU-R #14& M.2092 [CESH 5N TLVS,

RS CTRFIOHETIRTH S ITU-RFEM.1842-1 IZTESD b f=higF v R IIL R ITU-
R #% M.2092-0 ICTEDH onf=-2HRMICFIAT 5F v RILZNENDEMBEHEIZDL
THEBEEIZTY .

YASM (7Y r— g UERE 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 ENEREX TIE 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. AREMRAIEENEGZRT

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—&

Ftf-., 2HEHRYICFIAT S F ¥ RILEAEITO VDES (X, ITBITD AIS TRIAShTLVS AIS
FrR)LIZMAT VAF T—42@BEFryRIL, FTIVr—LavERAYE—DF v 2RI

(ASM). VHF T—A@IZEEFrRILZIH/RSLOTHY .. EFEBESHKE IMO) TIL.
2024 ENHE SOLAS £HDFELIZME . GMDSS DERIEDBEFITHATLSA, D
T. VDES $ BMRHE LA TLESNTIS,

F -, BFMEREH S TALA) ® ENAV Z8X(2H VT, VDES OREEHRTH S ITU-
R &% M.2092 OHETICHITTHE - AELSERESINA TS, ITU EKEEHE (Radio
Regulations ) [THEWEF ¥ RILEEFEMIZEA, 2021 EM o DREERZEE - #RETLT
AV



SAT Upd

Long range _ ) 4.6 MHz — .
AlS Ship transmit channels for VDE separation AIS-VDE ship receiving bandwidth

1.1.5 VDES OHFA *—2

AIS + VDE Terrestrial VDES Terrestrial Initial | VDES Full
Toda Initial Operational Operational Capability Operational
Y| Capability Capability

VDE + ASM

1L Voice VHF discontinued on January 1st 2017 on ASM and VDE channels
1.1.6 VDES Q& ERHE

HE8 . ENAV19/11/4 draft IALA Guideline



[(FOE2LT—2BEORALA A—]

S, TABEOFERIZEY . BLEICETHAGOTEOAE. THICE, WROM
b, MABREREORLGENRAFEIA TS,

‘?-\ \ 3
2, BEERH - St e
: gtk

i ':’f"f ] ﬁg - - SREA7 1R k.
' ": iy 9 W Ll urtmrs-b - ARERME
Mﬂ%ﬁé ' Lk  BEToME © R - R AR

- - MRS EES
- BITERNE

L e EEOIERIEH
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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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| I l:“.» vl
.... P / (VDE)
” / =1
”- ” -ﬂ / VDE _
wER | A (VDE) A& VDE O
(BEEE) '

R R B0 BRI
FAEDS LN

ot =

(EEaEE) 2

THETNEEN 1 BER» MR ~OTH)

— FER(TFFOY)
& — FEREFTEL)

n
é BER
' --;;l (VDE)
—_— — — iy [E—— — - ----‘
R
(VDE)
fafa
(BFRE)

THETNEEN 2 (iR 5MlRER~OTH)
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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[RIEM 2R T H2LELNH 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 EfRREDEME HWFREDRMIE BHEE
E[V/m] H [A/m] S [mW/em " 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 1.585f (MHz) ~(1/2) f(Mhz)~(1/2)/287.8 f (MHz) /1500

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

YeERd,

#%1.2.9 150MHz

WTOANT—REERBE T SBHABE (6MTHE) OfEEHE

R § 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/em2]
B AANES (W]
DA EEDROFKKEHAMICE T HHEXTFIE
P EHICODSEEETDREELE FT O MR L DOER [m]
D RAHRE
TRTORFEZEELLGLGE : K=1
KEDORFEERET 55E  K=2.56

N Q "®!m

\

Ff-. 150MHZHT S8 T— 4 BERBOHTE. R1.2.10 (ST,

#£1.2.10 150MHzHT P2 IIT—2BERIEDOET

2 RFIF EhigE AR H&KEIRP
2.14d Bi 50W GBRR) 2W (GBRR)
(1.641%) 256W (ffffE) 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

TILFHTHv ) 7T—HRIEETIRIEENR 47kHz

(HTXxv U T7HIT 16 £T5,)

® FERABKRHFHEAL 100kHz D+ D
RILVFHTxv ) 7—ANEETIRIEZEH 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 SORICBITFIARBNDEREZEATSHDE. 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 EFRBELLY, —BIICEERFESICENTE, R"T—72TF (K
TPA) THIESNAEDOENICTHAZIIEA, C0LE, FEEENNT—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 DRZERAARD AT LIZHVTIE., example EH-> TS
EMD, BfTHIEEICHE SN BEIZDONTIE, &2 E 1+ 2 BRI KR AO5 %
HGEEOERREZHRFEFA . BEERATACENIENEFTFLNEEZ LN D, it
ITU-R &4 M.1842-1 TSN 3 ETSI EN 300 392-2 (&, B#% ch [/mBEAA -
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%, SHAMNICHATE2FrRILEDBARZREFEFZ DD, RETRESMNEL
HIEMEZALDN, BEMGE LTS ZENEFLLNZ E

(6) TV 7 ARARUVFERHDEEDFRE
AT T ARG RUFERS OBREDHFREL. RITOER VHF O7F 07 @EARX
DEHEME RFERABNRE3S) LR—DHEETHENELETH D,

(6) ZhRBHDHBRE
ZHRENOHBREIL. ITUR #E M.1842-1 RURTOEMK VHF O7F 07 &1E
FROBEEMEZHFER. LR 20%. FR50%ET D ENBHETH D, ==L, EHHER
BAR. BHTLHEER MMEF) (X 26W 2. BEFLLWVERE (BRE%) X 50W
THAGWI EET D,

VIES D NE SFI ]
TOANT—RRBIERKEE. MMBHEANEE (AIS) LRBKICHEIFEGEARIZELDD
DTHY. Bont-FEHZLHOERENEALTERT 5=HICZIE. FYUT7EVR
HEDHA M ITAELTH S,
X)) T RABEEORMMEHEIZOVTIE, ESNEDEIMR (RTCM ZEDHEMEHR
U SE AIS ORTEHSE) #BEZ. UTOLBYETEIENELTH S,
® FrUTEURIE BROEETIARBOVT. thOBERISEF INIE
—DEREZELEE. TOZEMBANLARLNZERELRNLOEUELETH T,
MELANILIZI TUORNLEMAEEX (=) 77T T7IR)IL (0 TORN)LE ImW &F
5,) THBRAEHEAIE. BROEHNEZTHEVEDTHS I E, L. BED-HD
EEDEEIX. CORY THL,

@ FrUTEVRAOZEHBIL. ZEMBIIO2 I UBLEET S,

20



® FrUTEURADOZEFEERE. EET D F v RILIE (25kHz, 50kHz X (& 100kHz)
LT3,

@ HEOLANLIE, 19EIZENT 2 S UBBRTESRMISAELEED S bR/IME
EL. BREHFTSHLDET S,

® BB ZEBELAILLITURES M1842 IZEDHONEIERAAXBENEET 5,

(8) REEEOEMMISEY
ZEZEEOHMMEYE (ZERE. ERVIEEERAEFES) IOV TE. #EOTF
ATARITONTIK, BEBERELTERECAHTHAN., TOE2ULT—E2BIEAXIC
DWTIE, ERNFIAZIMRETHHDTHY .. SOLAS FMICEIESHREDEHLENL L
DTEREBVCENGEESRTRFBERETHIDOTHY . thDERERHEDERMEELRE
FEFERFA., BIRMICEHNTLBREFORELUINME. MELGWI LETHI EMHE
LTHD

9) it
TOANT—ARERBHVTIE. BonRAREBOEDMNAZRS20. S&OT T
V=23 VvEDHR——X#BEZ. TOANERAREBICT—2 74— v FDIZ#ELE
OHA - BEAFHELGEEREL TV RELNH D, Tz, ELIA—H—HEMTOEEZE
AlREE T AHZEICIE. HEEGHROEBEEOHRAZEZHEIL TELENH S,
INSDORIGIZDONTIE, SEDFAZ—X~NDOFRHAT G OEBOERIEZT LSO, T
RIREDE RIS, ERNTRELG > TRIEBHEIYEADNTHONDIENEETH D,

1.3.2 150MHz #%T 22 IIWNT—R2BEI AT LOEMNMEYE
NETORIZHEZ. 150MHz HFOREEHEFAT 5T 22 ILT—2EIEHRBOBIM
BIEHIZDONWTIK, UTDEEY ETHENBELETHD,

1.3.2.1 —gRI%&HE
(1) \RREREH
FRTLIAEHIE. UTOLEY LT 5,
7 ERARRMEEN 256kHz DL D
157.025MHz M 5 157.1756MHz & T® 25kHz @D 7 %
161.625MHz m & 161.775MHz & T® 25kHz BERD 7 K
14 ERBRHFEEDS 50kHz D+ D
157.0375MHz. 157.0625MHz, 157.0875MHz KU 157.1625MHz
161.6375MHz. 161.6625MHz, 161.6875MHz & U 161.7625MHz
v FERARKHFIES 100kHz DH D
157.06256MHz K U 161.6625MHz
TH. 157TMHz HOEREIE. BB HEERBIC. 161MHz FORERKIE. #
BLAWERBICENENERTS2EET D, =L, —BRHBEEALDS
BIZH->TIE, 16IMHz HFH#FERTH L L L. BETIEBEBEOEEICHLE
RTBIENTEDILLET D,

(2 &EfEARX
—AREEARX. ZRAKEEAX. ZREFEREAXREZAREEARXET D,
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CDER. BREIZRERAXICIDIEENARTHSC &,

3) EIRAK
EHRAXIE. FABRRBFRICECTUTOERY LT3,
7 (ERRBRMEED 25kHz D1 D
4 fiE GMSK Z A=
MaDn 7 FESEMBAEERAR
NSO n o7 FEE/\EAMEERAN
4 FERRBRHFED 50kHz DH D
TILFHITXxv ) 7—AREERRBERAARX (B ITXv ) T7HIL16 £T5.)
v ERABKRHFELS 100kHz D0
TILFHITHr ) 7T—AREERIKBERAX (P TXr)T7HIET32ET5.)

(4) {EEEE
BEAFRXDEEEREZ. UTDELY ET B,
4 fE GMSK £38A =X 21.2kbps
M0 o7 FEBHEABMABLEFE AKX 28.8kbps
NGO n 7 FEE/\MEAUEERARX  43.2kbps
RILFHITHRv ) 7T—HREERIRIBERAAX (FTX+v ) 7HIL 16 £ 5,) 153.6kbps
RILFHITHRv ) T—HREERIRIBERAAX (FTX+v ) 7HIL 32 £ 5,) 307.2kbps

(5) BEROBK
ERAKIZHELT, EEZEEL. LTOEEY LTS,
4 fE GMSK £58A®X F1D X[ F7D
ma0On L7 CEEMAMELERARX G1D XIE G7D
NGO n 7 FEE/\MEAEEERARX G1D XIF G7D
RILFHITxv ) 7T-AREEXREKIEEHFAAX D1D XL D7D

1.3.2.2 RRBJBOBMFEH
(1) =EEE

O REiRBOHFERE
AREBOHBREE. UTOEEY LT D,

7 BHLAEVERB
+5X10" LINTHD Z &,

1 BETLIERD
+10x10"°LIATH D &,

Q@ LHERRBFROHSE
HEREHTHREOHGREE. UTDELY LTS,
7 ERARERSFEES 25kHz D £ D
4{EGMS KZEHRAR 16kHz
MaDn L7 CEEMAMBEERAR 21kHz
NGD o7 FESH/\EAMEERARX 21kHz
A FERARRHHES 50kHz DE D
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TILFHITXxv ) 7—AREERRBERAAX (B ITXv ) T7HIL16 £T5,)
47kHz
v ERABRKRHEFELS 100kHz DD
TLFHITXv ) 7T-AREERIKBERAX (P TFv ) 7HIT32ET5.)
90kHz

@ RTYTAEGFIIIAERSDBREDHBIE
BRRBRAGNREIBICEDDERY. UTOEEY ET S,
7 BHENEEICHEITERA T T AEGFOBREDHR
IMWITTHY ., D OEREREBOFHEAELY 80 TANJLIELME
A4 RTYTFREBIZH T EFERGFTOREDHBIE
50nW U T RIEEXRERBOMERENKLY 70 TORILELME

@ ZEHREARUVZTDOHARE
BRZEFRHENE. BEBLEWNEZRIZS0WE L, BHT HERE 26WET S,
EHIRBENOHBRREE. LR 20%. TR 50%LUTET S, CDIFE. LREKE
REFBEAFBIHIN &,

® ZEhBREADIER
BHITHIEERICHOTIE, ZHEENZ 0.TWH L LAWE TOMIZESZIZETS
FE52ENTELEDTHIThIEGSHEWI EET S,

® BEFYURILBZWVEN

7 EREREEEN 25kHz DHDITH > TIE, #k RO B RE, 5 25kHz BN 1=
BHO (£) 12.5kHz OFERICEST SN EIENN. HEREAKLY 60 TIR)LLE
EBWMETHDZ &,

4 ([FAREREEES 50kHz DEDIZH > TIE, & KO RER#EM S 37.5kHz Bint-
BiR#D (£) 12.5kHz OFIHEAICESFT SN LB, #HEREHELY 60 TANILLL
HEWNMETHDZ L,

Y FEREKRHFEN 100kHz £ DIZH > TIE. X R0 E RN S 62.5kHz #ih1-[F
BHD () 12.5kHz OFEHERICESFTSNEBEAN. HEFRENKY 60 TIRNLLE
EWMETHDZ &,

@ HEZEHR

T LBRDOREAIBEIZLZDIBDOTHDZ &,

BT LHEBKERICOVTIE, ZHREOIERAFENKEERREAETHY .. EEZHR
DFB GFEXEFIEF) 1, 2.14 (&) 1dBiLLTFTHB I &,

® F¥ T2 RHHE
BEROEETIEBEHRDERICOVNT, HOERBEIN ORFIN-E—DEREZIE
Li=Bf, ZOZEMADLRIINZERELANLOEULETH > T, HBFLALIZI0T
URNVEMELEXIE (=) TTTIRNL O TIURNLE 1ImW £F5,) 28X 556
X, BERORFETHLEVIEDOTHDZ L, 2L, BED-OHDEBDEEF. ZD
R Y THELY,
COBFBICETSFY ) 7 ADZEFEIRIL. FET 2 ERARKHFNRE (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,

HEnE LRy

LG LA R AR

418 GMSK ZH A= i v
95kH mADn ST FEREAETEEAR | SALEVERE | o4
T | Non o i ER vazEa | BT ORER "

sokHe | TAFYTEY U F—AEERELE | PPLEVRER | 106dBm
($T% %) THIE 16 £ B.)

BETOLRERE -103dBm
lo0kHe | RATFY TR U F—AfEETiRIEEE | BBLEVRER | 1103dBm
(X YT7HIE32ET5,) BENT B EEE -98dBm

(2) REEE

BIRIZHT 2EREDODREIL. 2nWUTTHDZ &,
1.3.3 HBEAZE

ERNT—RMIERINTWSELERA VHF HEERESFOAEEICET L EA/AEHT
HHHN., S, BEEREESE (IEC) FOEBEMNEIHMEZREATHLT S ENEFL

LY.

AEICERT HERRANESIE. BADOHRENGTLRY ., REFSLHRES (SR 511
Ev b 2 ERLUMTRINE) T HHORIIUABABTRE LEREFSIEHRES LT 5.
T, ERAOBEE—F (TR F-E—F) BHEBEEETNIZELES,

(1) XEfEEE
@ RARBDFEE
BRI (WoEiR) ZEELRKET, AREHZERVTAE (WN—X MRIZH>TIE
N—=R FNADEE)T 5, EROEPRIGFERET SHEERFEFRIELICAEL. Th
TRDREED S bARBRENEAREGHEZRARMOREL TS ENBHETH S,
BEBTEEFOERAEREAVIESEEREL LTAET S EATED,

@ LERBRRHEFHE
ZEFSLHBRESEANEST L LTMA LT (HERREHEIRK LT DERK
BBLTD,) ITBONDIARY MLATHDEBAITOVWTARY MLT7FSA4YEERL
THEL. ARY LA HOLERRUVTREBAICE FEIENOHN, TAZNDOELEELD
0.6% &G AHERMIBLZRET 5, BROEFRHFEET HEESEZEHHRILITRHFEL.
INTNOEFRGFICTHELZED S bRARELIEEZHERREFIRE TS L
NELTHD,

@ ZEHPREN
FEMSLHRBRESEANESHFICMAEEOENENZ. SRKENGTZANT
BEY 5. EHOEFRIGFEZAT DERIFIEFRILITAEL. TN ENDERRIHF
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[CTRELEORMEEFRENET S &,
EFERRICKYVBIEST S EAEF LN N—RX MRIZCTAET 5B (&, XI5
FENRKELGDIN—ZAMRYRLBARALY L +RICRVEMICE TS FHENZAE
L. TDRAEEICEERHEOERERCTEHNENET S ENELTH D,
ZHRBENOEMKLEDHERIL. ZHRENOERZIT S HEDEKMKICHHARER
ELT, ZHRBALRAKDAEZTV. ZERRENOERBEEHERT S LNEY
THd.

@ MBEFrRILRRERN

EENEIEABRESZANEBTE L. AR MLTFISAVEZAVTIHRERDENR
UHE B SBEETF v RILEREA-RAEBICEVTHETNEHTED b5 FEAD
BHZREL. EKOBENLOLEROBEF v RILRAVWEN LT B, Tz, HExHE
TEHIT HG5EE. FORAELEERRENDIEBICHEEF Yy RILREREHZRLTCE
HE BRI ENBELTHS,

BE. N—RAMEIZH>TIE. ARV LT FSAFEREIEEN 1 Yo TILadHiz
Y 1 BAULEDN—RABABELSIZL, E—VBREE—FICKRELTAEZITI L E
5

BHOERRIFEFE2ETIEAEERBILICAE L. TR FADERBIHFICTAE
LI-ED#HRIERD. BEFrRILRBRENZELRT I LHELETH D,

® RTYTFZARIEFEFEGOEE

7 wESNERIZETERT) TFRAEGTDRE
EERORETHEABRZIESE., ARV MNLTFSAFERNTHESNEEIZS
(FTHRRTYTRAREFOFHENFATET 5. EHOEFRIFFEET HHEETTFR
TEICREL. FNFAOENBIHFFICTAE L-EDOR KRS EDBRMETFE RS
DBRELTLHILENBEETHDS, CDFBE. AT MLT T34 T O fEeemiEEE
SHRHEIEICHRET S L Z2RAIET M. AEBEIRERDRIERUVARY LT
FTSAHVORBHEEDHEEZZ(THIEEIE. ART MLT T34 YO REEFEIRED
BREBEEESLTAEZIT>TEHERELY,

A4 RFTYTREEICE T DT ERFTDEE
ZENBILHABRESZANESLL. ARV M7 FSAFERAVTTIERFTOFY
B UIN—RFRIZH-LTIFIN—R FADEHEAH) ZHET 5,
AT T REHICE T DA ERSFOREDRE %175 BIKEHEIC DL TIE, AJEEX
BRY 9kHz A5 110GHz ETEFTHIEAEF LA, HHDMIE 9kHz M55 10
RERRETET DI ENTES,
BHOZEDRIFFEEIT HHEEEEFRIEICAEL. ThENOEDRIHFIZTH
ELEEORKESMIEDRMERERFOEELT S L, CDFEITEWNT, ARY
L7+ 54O EBEEFEEESBRFERICEET SIS LEN/ELETH D,

(2) REXE

@ BIRMIIHRT HEREFORE
ERRERETHEABZIESE, ART MLTFIA T ZAVTEIRMICKT HE
REDODREZRAET 6. COHFAE. ARV MLT T34 O EREEFEHIEOEFTERE
SOBEDAEDRICANLONLISEHFEBEREICHKES 6. Tz, EROEHRIE
FEEHEITHAEEREFRIEICAEL. ENENOZEPRIFEFICTHE L EQOKRIZ.
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BIRMICET LBRFORELT D EANELETH D,

(3) ZTOhEE
D FrUTEURHEE
ZERECHABEHESIE. ZELBORERICBVLVTHIRETEO ONIES
LRILEADL, RICHEFEFZEEKRBICRELEZGSIZTEWVWT, ARV MLT7FI4
HEZAVWTEE LBV LZHRTLHLNBELETH D,
BE. FYVTEVRAOZEHRE (REEE~NMEBZAALTHLGFY YT EURH
BENEMET 2 ETOERE) NEMBRETCEDONEULTHDILEZHRTHIEN
BUETHD,
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F 28/ 400MHz BT 22 )L LEERE

$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 ~ILERR) ZERAL TS,

#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 [ZEAEHRBED 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
BEIZBWTLRKTHD EMENEN > TS,
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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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CNSFYRIIEBEBICDOVWTIE.2017E 1 A1 BIZERIINTH Y EHBEHRAIE 5.287
aM5IAL TS ITUR #1& M.1174 ORFARIE. 2015 F 3 AICHIIEN TS, BRER
I2HITEERD AT LD ETSI #Z##RE (X, ETSI EN 300 720 V2.1.1 TH 5%,

TORNWDRATLEERT 5 400 MHz Hih E@EREIC DL T, ITUR #15 M.1174 &
U ETSI EN 300 720 ICTE®H o - HKiTHEHIC OV THEIEEICR 2.1.4 RUK 2.1.5 R
E

#2.1.4 400 MHz 7T P2 )L LEEREOEKRHRE (ITUR &#45 M.1174)

EIEFHEIE 12.5 kHz, 6.25 kHz
EHRAR 4 i€ FSK

BROBRK F1E. F1D

FEiRE K213DTOHILVATLAFYRIL
ZHREN CX) 2W T

X #E5REXTlE ERP(Effective Radiation Power) & &R 52

%215 400 MHzHT P2 MLEERBEOEZEHD/AS5 A —42 (ETSI EN 300 720)

FEIEFEIE 6.25 kHz
#*
g | EETORL EHEALY 60 dBEVEERE LA

=1
1

HihBHEE : 60 dB

B BETF v RJL EER . 54 dB
= | ERE #HH : 50 dB
= By FEYE=102EHSLALE L L. A vE—SHINE=80%ERS LA
1

- 6 dBuV LR

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

EAEOAEBREEDOT 2 IIERIGIZ DT, 2017 £ 9 AICERE fUF CREIN:
APT (Asia-Pacific Telecommunity) T7 V%7 — FRAEZ L TS, ZOREHKR TIL, ITU-
REEMIIT4ICHA>ERBFHZEELTCVWSAEELE LTI . Z2a—P—F o FDATHY.
BIRFBENAICOVWTERBEERA (2016 FEM) IS L TWSEIK, EAE. R +FLRK
VHhEETHD, §&. 7Oo7HEBICEVNTE, TOF2NEADOHRIENEA>TLS3DE
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 (DUL) THNIEEELARYIIONZREL. DU M S EfREEEEZRD =,

(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
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#+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,

# 2.2.5 BEF ¥ INVLASEOBERBEREE  [kHzl% 1
e FM 4 {E FSK
HER
12.5kHz 25kHz 3% 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)

mE; FM 4 fE FSK
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 {E 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 ¥+

JLRERE 12.5kHz O3 ODOHFDERBEBBEOBRE7 I ERAARX (FM) OEKEBEDH
DERBDZEX., 15.625kHz UL ZHRIT B ENDETH D,

K221 REBESEORRHEE (457MHz )

(FFroJAREH

AAA

4574875 457.5 457525 45755

457 575 4576

< > <

ya N
< Lot ]

(12.5kH2) (25kH2) (25kH2) i B

(25kHz) ‘ _ {25kHz) (12.5kHz) |
B ZEXOREHFA I \ s "
457.525 45757%

ihf’ (25kH2) ‘%3 L

L (25kHz)
" ! 1 :

<

H P

i v i
i

N vV Vv V V .
llLlllIljlll

457.8875 4575  457. 515625 3 (5 4L R

P
Lt

457.6125

v~

vy
"

it
o

1457, 584375 45? 6 457 6125

\
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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.

51



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

Marker 1 [T3] RBW 1 kHz RF Att 30 dB
-29.21 dBm
159.99988176 MHz VBW 2 kHz
3 dBm SWT 300 ms Unit dBm
3 - | 1 T T
(I 1[T3] -29.21 dBm — A
159.99988176 MHz
CH PWR —0.81 dBm
10 1 | ACP Up ~73.06dB __|
ACP Low -72.88 dB
ALT1 Up —72.836 dB
| ALTI1 Low —72.72 dB
-20 1 "
I LB L ”
1
730 !
38J
—40 | M 1
750 ! 1
760 I
c0 t
-70 c0
cl2
cl2 i
. ] | bl |
80 “H ]
‘] i cul
I i
90 | w ift 'u'i 'cuu
97 ! WI
Centre 160 MHz 11.8 kHz Span 118 kHz
Date: 9 nov. 2006 16:34:46 1842-03
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.
55


mailto:Shipname@Globeemail.com
mailto:callsign@xxx.com

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.
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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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BEEH 3
150MHz BT 2 NT—2 BERMBO AR REFIEOHBENHE N
SERKRBFIROFREE. EREETRA FZF£F1EBEAT—FBLY., BHINEILE
D 9%DEREIEE L5,
BEFARIZDONT, FHEE MATLABIZ&K D2 alb—YaviE) EERE (SGHEAD) D

LEgZETL. SRRREFROFEEEZELHT 5,

(RIS - EANE]

HIE 2R : SG = E4438C (keysight), SA = MS2830A+MN2555A(F7 > 1))
SAABZLANL : —f# -20 dBm, BIEREKE : 157.1375 MHz

BW : RBW =500 Hz, VBW =300 Hz

R — : 200 PSK (& SG 5 V& LHERMERED PN23

QAM (% PN53 12T MATLAB &£ fi/88 —>% SG LY H A
/8D8PSK [Z DT I SG k¥t~ T DSPSK THIE

[(BFBREDREIZDINT]

BIRRHERA AREZSOFE— THHRAREFREOHBEOR] &Y. OBW OEIF/NMIR
F—RFETELTEY. B2 701 £LLIE 5] RUIYDETELEHNTLNS 6. TDIE
THH S,

IBEHEIERD & 5 BEFIETRE L 1=,

1. BRERAXDHEELEREZ TN ZNMOERAL.
2. ZTDMEIZ 4 kHz ME L 1=

A EEHAIEE (AIS) OEHRAKKFIENHAMEX 16 kHz THAHA. FRBTH 10 kHz
BETHS, B VHF 2FAT 457 F OV EFEEI DV TEL S HRREFIEOHEED 16
kHz THHMN., KRBT 12kHz ERBEE>THDHEESE L LT,

[(HFRRBFEOHEE (kHz)]

/4DQPSK /8DSPSK 16x16QAM 32x16QAM
FEE (Sim &) 17.0 17.0 42.9 85.5
EiRE 16.9 16.9 42.7 85.7
{EFHIE 21.0 21.0 47.0 90.0

BH. 4B GMSK ARIZOWWTIL, BIFmiiEEEAEE (AIS) LEHEOEHRAAXTH

Y. SARKETROFRMBDOVTELRKKRIC 16kHz £ T %,
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B T E{E (MATLABIZ & HEal— 3 1E)
n/4-DQPSK

W ERIE(sGH A1)
11/4-DQPSK

T IR S o< trum Anabyer

Center 167.137 500MHz Span 50.000kHz

OBW Center 167.137 610 MHz
OBW Upper 167.146 960 MHz

11/8-D8PSK

AT AR

7.137 S00MHz Span §0.000kHz
OBW (99.00% of Power) 7]
oBw OBW Center
OBW Lower 5 MHz OBW Upper

W 3 E{E (MATLABIZ & A Sal—3 3 /48)
16X16QAM

]

B EAE (scH )
16X16QAM

32X16QAM

Cantsr 167 137 SOMHE

CBW Cerrter
OBW Lower Wi OBW Uppar

70



BEEH 4

150MHz T2 ILT—2BEREDXF YV T7EVADERA

150MHz & T o2 IILT—2BEZRBFEDOF ¥ ) 72 ROBREIZH > TIE, HNEDOZEE
MZEBFEATRETDHIENEFLLY,

HE. VHF FOT—42@EL LTIE. KEDELEREMEZESR (LT, RTCM : The Radio
Technical Commission For Maritime Services &LY3,) [THWT., 2009 &£ 7 AIZITUR &
M.1842-1 & BE&E % #F o 1= VHF-FM Digital Small Message Services (L. VDSMS) @ RTCM
T 12301.1 #HE SN, BLERICRE—IALAvE—CERIENREZY—ERDARELTEY.
FRAKZE ITUR #15E M.1842 5L TLWBSRHREREHE>TULVS, Ft=. VDSMS I&., B<»
5 VDE ZE# L =R LG >THY., ITUR #F M.1842 3 RTCM SC123 DFERESHBL T
WA EDEHENHD. RICM ZETIE, F¥UT7EVRITOVNTHERLTHY ., LEEOBERFRKY
ITU-R #1& M.1842 M CSTDMA IZDWTHFIAAREE EZ b B,

ZDt=H. T® VDSMS O CSTDMA +ifg EE#REE L L CTEE VHF Z2ERT 5@ 53 AIS
DFYYTFTEIVRESEIZ, 150MHz T o2 INT—2BERBOF Y VTV ROEHIZDON
THETT %,

(1) VDSMSOF»)F7HE2R
@ FrRILAAOHIE

BEROGEEECNVF A0 Z2KRE. ZEZFBT HAICRBEF v RILOZEZIKR
ZHIY 5, TOHIHDIEESE L TIE, ZEES L ANIL (LLF. RSL: Received Signal Level
EWS,) Z2I)MBEREL. TOLRILZRETEHLDTHS,

BEFYRILEFEATHHNIC. RSLZ 1 2HERL. FyRLD [/ 4X27871 LR)L
ERET D, TOERL 1 BELUBLERAFEDF ¥ RILICDNTITMEMICERL. 12
BIZT/4X207) LRIVEEHT S, 1 7BOHFT, 2 YR ITEITERKMIC RSL 238
ELI-hhoR/MEEF /4 X707 LRLELTEET S,

FrRrVEFERTEIEEDORSLN, V4 X707 ENDEN10dBLURATHD EETE
2. FyRI)ILIE TRIFARTEE] SIS %,

RSLD#ER KLY F Y RILOFATEGRWOEHIET LIZGENOEREZRKIT. FrRILAFIA
A[REE G o= &Y 26 S UMMNS 100 S UHOEOHFMNS 2 S YMBEOLES o5 Lk
MZEERL. TORRBEOEXEREEZELE D L,

10 MURICERETERITNAE,. COREBEEPLET S,

BE. BEFRFINY R A VFIEICK 5EEDHEF. RSLOAIEIZK HEEFTET
224 S URLIAIZIGEEET 5,

Hlamgs LAN 802.11 DA CHEEERT 510D/ 7 4 THIEIELL,

71



@ =EMIZOLT
VDSMS EZEHBOZEMREE. HEE D 25T IEC62238 [CHEIA TS EDE
9%, VDSMS £ EERZEEDR/N RSLAEDZEREL. AT HIEELERAARKITONT
ITUR#&E M1842 (BE L ITHRESA TS0 ET S,
HBEIICRESATWSEDEF., 25 kHz FEIRICE T2 TR0 AREL S,
— /4 DQPSK : B&E -107 dBm (BER 10%3)
— /8 D8&-PSK : B&E -107 dBm (BER 10%3)

(2) EEEAIS (RMESEAIEE) OFr)7EUX
thDEBEEOMMBEBEBFINEENSRFNSIN-BEREZELIZLEETD, ZEBADLARLN
(1)107dB ULDETH T, HEEFDOLARILIZ 10dB ZME LFEXIFHZTO L RILHAN()T77dB
DEZFBADEEIL. BROFEFETHLHEVEDTHDIZ &,

(3) 150MHz HT P2 NT—2BERBEOXY VTV REH
ERORV@QZHEFER. RICM ZEOEFHZERELT. Fv YT EVRALANLOLRIEIC
DVWTHSEAISOXF Y Y7LV RERTHS-77dBm . FTREIZOVTERLETNADOERAS
RKICHBITEHZERELANIILE LTITURESE M.1842 1T X2 HEFBERY AnfzFr U7t
FHELT, ULTOERY, BIEBTRHZIENELEEZZONS,

[Fr )7 RADEHE]

BRAEET IEEROERICOVNT, thOEKREIHSEFSNR—DOERBDERZF
ZELEE. TOZEBANLANILDZERELANILOBEUETSH> T, #HELAILIZ 10dB
ZMELEEXE ()77dBm DEZEZ H5EF. EROEHEZTHLHEVILOTHLZ L,
2L, RBED-HDEFTDEEFEFZDRY THL,

COBBIZET52FX v )T ADZEFEIEILX, FET HFEABRKRBTE (25kHz,
50kHz X[ 100kHz) & L. Fv U7 ADZEMHMIE. XERBIO2 S UMUELET
%, T, BELALDEIE. ZEAALANILEZ1SBIZEVNT 2 2 UREISERMH LA
EEDS>EDHFMELE L. BREHTLHELDET S,

1§Fﬁj§|l& IR [ - :"1511»5

G ZHRARK BIRE XL/,{}[/
4 {8 GMSK ZH#Z A

e | BEILGLEGSE
25kHz l SO n Y7 CEHEABMMEERAR -107dBm
NHOn ST L ED EfRERSR | PHTORRR

sk, | YA TR 7oAz | POUSIRRE | 100000

(FIFXUTHIEL6 ET B BHT 5 EED -103dBm

ookt | TATEIET 7 —mEEEERE |BBLELRRE | 1030
(HTXx 7 ﬁl £9% BHT 5 ERD "98dBm




4 FYUFTEIVRALRNLIZEZFHABEIZDOINT
FYUT7EVALRNILDOLRE (-77dBm) & LEERICEIT5EEFBRECODWVTHE—RE
BHOFAIZE T LB RIEM O RIEREINHBIEEMICONVTHRET L=,

O F—RAEHROFIRAIZE T2 RFREEL
> BERBRURMBLSDRETRF YT VAL RILO LRI (77dBm) £ 58 EERETHT 5,

> COHE. SHEEERE. F—RAEBEERTIROOREOMRBERELY, Fv)T7 L ALALER
{EEEETAIE. BREEREFSIYRAGY . FY)T7EVALR L EEE(RET I, BRERITED.

(FeYTEZLA D LR )

(FEETIL] #(5:-77 dBm [ e e e e e ey
18.9 km ANT: 4m | (HH&EF] i
éo _Z_J_$ i #» &ANTE: IMORESOLUTION A.801(19) !
\'g 3 6 km ..,.-"'"* - - | B BE M 161,700 MHz{ 157 MHAST Wk E5REH1 (3 (IR b &S i
. T |

, ST fiogae | » 87 :n/4 DAPSK, n/8 DE-PSKD 1 HEEET B i
BERA s-.‘ki” i » EEES L ITU-RENEP.526-13 |
=15 . i
,;foﬁs-ﬂsxvm | > FPRTH: MAG(25W) . B S (soW) |
feftia I, i i
(525 W e ERiRF {5 2.14dBI (2R E) i

ANT&:4m

[%+Y7EVALA LD FEE: n/4 DQPSK, 1i/8 D8-PSK D]

FyUT7EDRALAL SEETL b1t %
EERE = 6o 18. 9km
—77dBm M {EMAE +30dBE LMl
fale = feAerg 3. Bkm
EEE = K60 33. 5km
—87dBm Nl = M = SH{EMEE +20dBE LMl
—97dBm z:ﬁjm’i:;ﬂm fz: ;:: F{EME +10dBA LMl
PP R 67. 6km .
fefa = Ke0ar 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
Ta

[EEETIL]) ﬁj (Rl —ch DU HE %)

%{Z:-65 dBm(n/4),-58 dBm(n/8)
....8:6km(n/4), 5.6 km(n/g) AT 4m

1
. RSL: 77 dBm
Mgy o
W

p o

15 km(/d), LOKM(/8) s Emoon B R
[

BERA -
550 W — [Bl—ch®DU Lk EN 300 113-1(ETSI)
ANTF:50m RafdA /4 DAPSK (28.8 kbit/s) 1248
#F5:25W ~
ANTE:4m /8 DE-PSK [I'L"l.') kllllfs} 19 dB

[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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FELBEVATLOFHELRAIZETS
BRI R D=6 DRMHIEL DRERET ]
($a#%)

F5E RIRHBARZHORE

F6F BLEI—)LNREESAER (EFR VHF B L IR R)
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$5E  FARBHEAZRHO®RE
5.1. EFE VHF i& LB R
51.1. FIRBARAEHRFOEZA

42.1. EiTRRF=&EY VDE XU VDES DB AT H5FREZ . AIRBEZBENNIFIALDODORAR
9 571-6IZ, VDE XU VDES LEFBIEDHAFHERETEHLET D, FRELTIE ML LEIZHIT
BFBRET (AT EBRET 1EWS, ) EEBL. M LR EROR U MERRT 5120 BLT—IL
FEIREREEREL. RIRBHADO-ODOEHEEHRITT S,

51.2. #lE#Et
51.21. #H ERTHE

HEREAHMELLT, BREEAFERHICHELGRHFEBEBRVZDTFHETILICDONTEET
%o

5.1.21.1. ¥l E#RFHIEE
N EREAEEL T ERENTOEREFE >R A EEZFEAL REFTEBIFLLTO 3 DELT-,
(1) R—FvRILFiHEE
(2) BEEFrrILTFiSRE
(3) RTWFA—THIERHE
F LRSS RZ—ROTEMLA LT IENTEILNEZHRT D=0, BEHE LD LB
(5.1.25. EiTHIRT B, )EITol=. R)IZDONTIX BIEDHE L EREFDHELT=,
EEBEDRICR—Fv+I/L%E VDE RV VDES ELTHERALIIGE . HEICREEZZITAIENERE
SNEN. ERNDRIERREHERTHEE2EBEELDD, VDE R VDES AEFBIEIZENDLSIZE
BHEE5ZHMNIDOVTUTO I DDEBZRET 5,

(1) BE—F¥RIL TR

BREHZBWNTIX, FEL K (Desired Signal) 23 LIHE K (Undesired Signal) NEDIREDZIELNIL
(DU ) THNIEEENRYILONEIRIET HEEEIT, BIEMNRYIID DU LS BEfREEREZF R DS
—&ET B,

(2) BEFvrRILTFBRE

BREZBVTIE, FERITHLFEFRNEDRREDRIEL AL (DU L) THHM, Ff=. BIREHSE
NETEATONIEZETESS BERREIRE) Z1B1ET 5, Eo(2 BIEARYILD DU tEh o EEfRER
BERDD,

() RTNFH—TUBIERE
EFRBIEDFZHPIZ VDE R VDES EENCDERMNENEINSLT, EREERICERYG/
AXENRELFEEIMET T HRIEMELHD CORELHRT 50, EFRABERADOR7ILFN
FEhizLEDEGF T BEMEAEL. BEEYLEOHE (A LHREREIEET 5.
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51212, FHETIL
BEBIMMBOEKHE L TEE,S, BEFBEIEL VDE RU VDES OEMERELIIGEICTF
BITHIRREHET D,
WRC-15 (230 VT VDE B U VDES ELTEISTON-EE VHF OFvRILIL 4.1.1. HiDEEYTH
Y. BREICDOWVWTIEE 5.1-1 ITRTEBYTH D,

£ 5.1-1 FrRILBINE

Frd | ZEEEE MR | L BBBERURIER |, o
s [nms | mER | HEEM ToeeT oman | SRER
20 157.000 | 161.600 X X x
80 | 157.025 | 161.625 . . .
21 157.050 161.650 X X X
81| 157075 | 161675 . X X
22 157.100 | 161.700 . . .
82 | 157.125 | 161.725 . . X
23 157.150 | 161.750 . . .
83 | 157175 | 161.775 2 - .
24 157.200 | 161.800 % % %
1024 157.200
2024 | 161.800 | 161.800 | x (digital only)
84 | 157.225 | 161.825 % % %
1084 157.225
2084 | 161.825 | 161.825 | x (digital only)
25 157.250 | 161.850 . . -
1025 157.250
2025 | 161.850 | 161.850 | x (digital only)
85| 157275 | 161.875 . . -
1085 157.275
2085 | 161875 | 161.875 | x (digital only)
26 157.300 | 161.900 % % -
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 | 157375 | 157375 X
1028 157.400 | 157.400 X
2028 | 162.000 | 162.000
88 | 157425 | 157.425 x
AIS 1 161975 | 161.975
AIS 2 162.025 | 162.025

XTRBAEI SR 3-41 &Y L WRC-15 DRRIEE
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5[, VDE BU VDES IZEAT AE| L TIZDOULT, Bz £ &H-2DEHE 5.1-1 [TRT,

L SR USSR TIUHBERUTEER KEREEM
|‘ >

Ch#&S |80 | 21 [ 81 | 22 | 82| 23 | 83 |24 | 84 | 25 | 85 | 26 | 86 |1027| 87 |1028| 88
T8l (MHz) [157.025]157.050{157.075|157.100[ 157.125| 157.150| 157.175[157.200| 157.225(157.250| 157.275{ 157.300| 157.325{ 157.350| 157.375| 157.400| 157.425

| 1
Ch#&S |80 | 21 [ 81 | 22 | 82 | 23 | 83 | 24 | 84 | 25 | 85 | 26 | 86 |ASM 1|AIS 1|ASM 2[AIS 2

_F {8l (MHz) |161.625[161.650]161.675]|161.700[161.725|161.750(161.775|161.800| 161.825(161.850|161.875}161.900|161.925]161.950|161.975|162.000(162.025
]

| BKIOOKHAETMHEEE | | B A50kHZ1E ! 100kHZE T A ] i
< », —pe——————p

i - 2\ - J
h Y Y :
[ EForpeLcr—s@ETHA | [ 2EFMETSEEEAA |
! 1
N

VHFT—43&15 (VDE) D F v 1)L

Ch#&ES | 75 76

BB 2=
(MHz)  [156.775) |[156.825 AISEZ2ZER

RC-15T3

5.1-1 VDE R U VDES AFv¥=RIL

Fz 51-1 I2BWT JREFTRINTVSFrRILIE, 160 MHz FEEALz AIS XU ASM EAIC
B L TONE=FYRILTHY., Chid AIS B ASM DURTLAIR, SERIELEBRIATIVLETY
W SOTENS, M F Y RILEFERAT S VDE RUELEHFMICHATE5F v RILEFERT S VDEZEH
ARitoxgELT,

EfS VHF ZFAV-RBEICE, B TRELZTIIMEIRELEFR-MBEETEELZITS
MEMELRIED 2 BYHHSHH . VDE ORRELDEIKREIE. TFEME LEELLTRLLN SRR
Thd, FRERET L. BEBN 160 MHz . MBS 150 MHz #THY ., EEARICKYEEZE
IO TCWBREBFAHARFALITOTUKBELH D,

ARERFCHVTIE. ERNOBEEKRRERRT HLEEHREL DD VDE RU VDES NEATE
B=HDHEAFHICOVTRITEEDTHS, KoT, TELTEFRIEIZHT S VDE DIHEFIZDL
TOHLERFEERET S,

F-. BMADOTHICOVWTIIEFEEL VDE LDOFRAENR—BTHHI LMD, TUTFHRE
FEOPERBERAEICEI ST FENEVLIIERBARHFABLSTHEITAELDTHS, Lo T,
BRI OFSREFITOVDTIIMMEAFENLGENEEICEV TR THIEEL . ERMICIERM RN &
ER

LEZBFEZ N ERFHOERBEEZFLEH-BDER 5.1-212R7,
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% 51-2 HEBRHOEEER

EHIER | 5
EFE@IERIZ, VDE [CXBIEEMZ D

BEBMD | A—FrRIILTSHEE BEWEEERARK
AR BEEF v ILT SR ET E|IZEE

MR AS | B—FrrILTFSRE EWHEEERARK
BER BEF R ILTSRET E/IZEE
BEERIEDFLZITHICMED VDE KNA S

BERT AT IWFA =T RIERE

%24

R 512 DHERHADODEREEZETIILKTERLZDOFR 5.1-2. K 51-3 RUK 51-4 [Z7RT,

— FER(FH+oY)

o BER 9
% é  — HERGEFTCAL)
(VDE)

T ~'--;' AR
VOE) |,
1 VOE Tty

BRIZ. AFSHETILTIEE
REMNRED=0 ., hERIC

MR LoSRosiel
(EEEIE) I

B 51-2 FSHETINVEER 1 (BRBEEDICABERERKLYTH)
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#@E B (VDE) h @< VDE D
BRI AT SHETILCTIEE
RMMNELD-0., hEKIC

@
® L
______ ] é BB
Sl (voe)
i wi

¢ FEk(FF0H)
& = gERGETAL)

¥ L
Ny I:"I — 1.
[ ] '1 e e — =
e b4
. e
=+ /e
VDE
(BB (VDE)
)]
(BEEE)

51-3 FHETIEER 2 (RHEEERCHRMBLYTFS)

— FERFTHL)
€ —gERFOaL)

(O]
% VDE
-
" b /

...I l"ll -
I . -'-' « - ID\EE%
- ""I
b
(VDE)
BER
(BEFER)

B 51-4 FHETLEER3 (BERSFLZTHICHBLIYER)

51.22. #HlEEEEH

4112 HICEHEDOESY. RETE ITU-R #1E M2092-0(2EHFRMICHATE2FrRILEFERTS
VDE DM B SNT-ENE) ZN—RELTEDHSHIEELT-,

M EBREEH (ERAX. FRAKK. SRAK. ER TRDEEYTHS,

(1) Z#RAX

VDE M F 45 MH%ER 51-3 [TERET D, FrRILMERICDOVLNTIX, BIFEWLED (25 kHz) EfxHIELY
31D (100 kHz) D 2 DERFAFR (BRDE ) L=,
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# 5.1-3 REARNROERARX—F

HHE TEk
B 4 FIR 51-1 S8
EhiRE MR 25 W LT, BFEBIZ50W LT
ZRAK 7T /4 QPSK 8PSK 16QAM
ERBAK G1D G1D D1D
25 25 25
Fo LR
¥~ L 50 50 50
[kHz]
100 100 100

BATIEAAXDEABRDOEETEDDER 5.1-4 £ 5,

% 5.1-4 Yl EERHOHEAEHE

EFEE VDE
T igiE 25 kHz 25 kHz, 100 kHz
THA FM m/4QPSK |  8PSK | 16QAM

(2) AR
ZREVHEFRDFBERRHER 51-5 1277,

VDE OF¥RILIE. REZHDBRRICELETOENTEY. Chés (FREERATOEBETLER
INTWST=6., EFFRERT 25 kHz B 100 kHz TEIELI-IGRICHEE 5 X DA RN HHIEMN
BEIND,

UEDS, BB THDEL BOHEFrRILEESHT- VDE DF v RILDEERNDOBEAEHE LY.
Ch.82, 23, 83, 24(F 5.1-5 F#) % VDE AELTHERAL. BEEELLTHEFyRILOFiSHRETAIC
LT 1 FoRILEMZT- Ch.22, 82, 23, 83, 24, 84(FK 5.1-5 Fi) EERAT B &ELT-,

£ 51-5 FyRILE

Frr )l | FERIREIMHZ]

&= Rl = 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 A}
EREER 23 157.150 161.750 VDE

SHERD 83 157.175 161.775 ®IE

24 157.200 161.800 Fral

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 (2D T, 2 DDFENE (25 kHz & 100 kHz) [CDULNTHRETZEITI A, 100 kHz D #5184 A
THEE. POERMIE 150MHz & 160 MHz FIZEWTENEF N — D (157.1625 MHz &
161.7625 MHz) T$H 5, CHITxL. 25 kHz DFEHBEFEAT AIHE . R—FrRILFSREFEREIC
EZ5E.VDE DFFIEBDEILTAHICKYLT 2/88—2RNEZ 505,

INF—2 A (100 kHz ZEIH T, ZOHFILERBEFERT 5158
BERBEEOHIDEIRME 125 kHz BEh)

N3—2 B EFEEELEMRD 25 kHz #E|L T, TOFLERBEERT 5E
EEBEEPDEREN—E)

Ko T, M LEBWEITIE 25 kHz DFEIEZERT S VDE [ZTDWT, /89— A /33— B &3I4
EREEERTHEELT-,

NOEEARELTRTRTDE A—FrRILTHRADIZEEEE 51-5 D&IICRSN . Bk
FrRIILTFHEFDZE TR 5.1-6 DLIITREINSD, B 5.1-5 RUE 5.1-6 [FHEIA 100 kHz D
g VDE., ZIAY 25 kHz DFEIED VDE L75>THY. 25 kHz DFIEHIED VDE [£/33—> A RU
INF—2 B D 2 IN3—2 BB e hh b,

WERADOF v RIILFIAAEICOVTIE., FrRILOMBAKRICEC =BG ERALRFICANTHIC
ERXBLTVELEIATH D, CNiF. mEBOKEBICHL TREGBEARNEERT A EDIL
T.BLEICBTAHRAGIREZEEZZERELGENOEHONTIVD,

AT WFA—=TURERFIZOVTIER 5.1-7 DESIZREIND, 25 kHz TIEXE—FrRILTF 5k
HRUBEF Y RILFSRED/NI—2 A RUNFI—2 BHEED 4 /33— 100 kHz TIER—Fv 1
LT HBREARVBEFrRILTEHRED/NE—2 A LRHOPIDERBED 2 /83— DE 6 /35—
VIZDOWTHRETE 1T, 100 kHz TD/N\3—2 B EREIRDFIDEIRBEICDOWTIE, BIRBEEEESLT
HYZLGN=0, BERRNET S,
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%—é 12.5 kHz
VDE 25 kHz 1§
IN3—2B

| |!A!x!| | = ER{E

;_% : /\ VDE

* VDE 100 kHz &

%%omz(q:,u EE—)

sk
VDE 25 kHz g

51-5 BE—FvRILF SRt EHEXE (Fi8iE 25 kHz D VDE [ 2 /X8—Y)

ol

%%—‘é 37.5 kHz

VDE 25 kHZ &

N |‘/\

%—+ 25 kHz

-
VDE 25 kHz g

= p»
< mk
m O
ik
i

! 62.5 kHz

<>
* VDE 100 kHz &

B 5.1-6 BiEFrRILTHEREEEERE (FiEE 25 kHz @ VDE (& 2 /34—2)
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DK 125kHz

3w
VDE 25 kHz 1§

S>r—i<
VDE 25 kHz 1@

T 1
i<t 375 kHz

DI 0 ke (BB — B0

S—i<
VDE 25 kHz 1§

1 1
Shi< 25 kH

5
VDE 25 kHz fig

z

A SHERE
- (k)
/\ VDE

=K 125 KHz

<
' VDE 100 kHz fig

S——<—{375kHz

<>
* VDE 100 kHz &

51-1 AT WFA—TUAERE FEHER X (FEE 25 kHz O VDE (& 4 /84—Y)

(3) STBE
PHERELTH AT S VDE AIDEERIBEHRBLIZBDER 5.1-6 [2FEDD,

% 5.1-6 VDE DiX{EHE

SR ITU-R i M.2092-0

BIEHBIRE 3 ppm

ERARILSL | 0dBe |Afc| < 12.5 kHz

25 kHz F¥#JL | -25 dBc 12.5 kHz < |Afc| < 25 kHz
-60 dBc 25 kHz < |Afc| < 75 kHz

ERARILSL | 0dBe |Afc| < 50 kHz

100 kHz Fx#JL | -25 dBc 50 kHz < |Afc| < 100 kHz
-60 dBc 100 kHz < |Afc| < 150 kHz
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WERERITHPEFBIETERT SER VHF B LERRME (UTIER VHF B|EEEEE L0
D) RIZDONTIE, BIRFRFERA KXY ETSI DRERBEHRBLIZDDER 5.1-7 ITFELEDH D F—
FrRILBRELIZDOWTITERRER A RE A=, BRELTETSI DRBIEZIRIELT=,

& 5.1-7 ERR VHF fRREZREDRE (R

SEHE @ EBRERMEHEA @ ETSIEN 301 925 V1.4.1
RE @D 2 uVELTF (20 dBNQ %)

ZAELER. 20 dB u V ANBFICEREIRE WEEKIZEDHED,
@ 6dBuV LI (20 dB SINAD)
ZREFTRIHWTEERE HEERD 50%&9 5,
B—FvRIL @ -10 ~ 0dB(EL)

BREL IHERLAR)LE LT, SINAD A% 20—14 dB £ BB DREREEDE,
BEF Il @ 10mV LLLE

BEIRE HEREE6 dB, ML, ERIL£25 kHz, BEEFAT 20 dB NQ
(DIXEREIER | ITHBZBFOHALAIL,

iE) @ 70dB LIk

HERLAN)LE LT, SINAD A 20—14 dB LR ABFDRELDE,

(4) WHEIK
FRTAIHERELUTIZRY .

FM(ZE SR RE : 400 Hz DEKEETE3.0 kHz DREFEHKIRR
7 /4QPSK(25/100 kHz) : PN15 R%I| 'ZERAL-ZiRKEE
8PSK(25/100 kHz) : PN15 R5IZFERAL-ZFRIRE
16QAM(25/100 kHz) : PN15 R5IZFERAL-ZFRIRE

51.23. HlEREHFIE
51.23.1. (PSS
M EREHZBAWSHIER 5.1-8[2RT,

# 51-8 FRAMBE—E

A 4 A—hH— ik

ZREEEHKER 1| 8642A 7oL T/ 0— | HER

BHESHESE 2 | MG3T10A | 7Y BER

25 Z164A T

LAJLET MT2605 | 7)Y 2= —2a T Fo54AY
ARG T Ls- FSW8 A—T&>a7 LY EE-LAJLFESR
THI4Y

' 15 bit DELL T F LB (Pseudorandom Noise) R 3, iXERFADIESERKIZE A,
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51232 EEDOEAXRMLGZEFEOER

M ERETHWAEEDEARMLGZERENRBENTH LS LEHRTLHH. (NRE, (2)FE
—F Y RILBREL R Q) B EF v LEIRE (BRENEHR) EAE L,

BIEFIEFER 5.1-7 OOICEALTIIMERKFEXREICHRIABRFIEZIONTOILEIRFH
REBEFICKIEEEMIBLBHEROERBRRORICHIIZELERVZELBEOHIR (T
VHF #EZ{EHE) 12%. QIZEALTIXTETSIEN 301 925 V141155 EELT=,

(1) BE

BREZUTOFIETAEL =, REDOMERIL 20 dBNQ ;A& U 20 dB SINAD iED 2 DIZHLVTER
Ltz ABRBIRBERIBEERDESYTH S,

HEREIRE: 157.150 MHz, 161.750 MHz

FRHEIE (20 dB NQ %) : HEMEZE 20dB LT HHITRLBELZEBANEEN

2 uV(=-107 dBm) LLF

FRAMR{E (20 dBSINAD%): SINAD A 20dB L A ZEMAHNEEN 6dBuV

{

o

(=-107 dBm) L

SRAEFEZERIITRDIIIERT S,

E & VHF
EREK BEES |IREEE LRJLELS
HIEF g et KB EREH
(SEERIEERR)

B 5.1-8 BREAED-HDHABRRIRE

(7) 20 dB NQ ;%

1.

ZERHER (B VHF BEREFEEE) ZHARBAKRBIE O TEMESE KB (LUTFIRER
BI{EIRRE 1 EULVS, ) 1284,

REESREFRORRBEZABREIRKIEREL. FELFRIKEE,000 Hz DEKRICE
Y. BIEMERHNERMED 10%EHDERHANET S,

COIRET, RERHEIBRFICANEE 20dBuV DEREEESREFHNEMARETH
HBOHNDREDOHNELD LS. FBRBBOH HZRAET S,
CORETIREESREROE NZHEL,. FBREBOH N HBT)ILANLERET S,
BEESHRERTELARBTERL. TOENERABELTZREFOH L (HE)L
NIV LEEE 4. TROFELY 20 dBIELMEELA S KS12F 5,
CDLEEDIZEEEEREBRDOEANSZHRBBDANETERDS,

2 http://www.soumu.go jp/main_content/000391588 pdf
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(A) 20 dB SINAD %

1.
2.

o g &~ »

ZEREBTHBRBEREIZE

BEESREFORRBERBREIRBIEEL . ZELFIKE (1,000 Hz, BIKRBIRHE
+3 kHz) &9 %,

RE—HHEADNEREAD 1/2 [THEESBET 5.

CDIREETZERHEER D SINAD ZHIET 5,

SINAD /¥ 20 dB 2734 FE T REESREBRDOENERET 5,
CDLEDIZEEBREBROEANORRIEBOANEEZRD D,

(2) El—FvRILBREL
Bl—F ¥ RILBRELRFUTOFIETCREL -, RBREEBMERBEIIRDESYTHS,
SREREEE:  157.150 MHz, 161.750 MHz

MRAEE:

B—FrrILBRERIE. -10 15 0 dB DRITHE &

EEREREZEHREITRDIIICHERT S,

B#ES
AR
E [ VHF =
E2 AN BHEXE
IED%E %%ﬁ@:‘égﬁ IEX:!-I-
%8

B#ES (ZERIEER)

FER2

(HER)

B 5.1-9 E—FrRIVBEELMEDT=HDHBRRHRE

ZEEB T RBEREIZE

THAESHER 200FR) OHENZEHEL IZEESHRER 1(FLERH) OREHKE
REEE R BUCERTEL . AZHE LIRS (1,000 Hz, EEERFE L3 kH2) & 5,
REEESREF 1 OHABEEZRERMEEICEDLE S,

THEESRESR 2 OREHEZREBEEMREL.FM ZEEIZT 400 Hz DFEHT
+3.0 kHz DERBEBICEDLE . HABEZESEEET B,
RAE—HEANEREBEID 172 125D E5RET S,

ZDIRAET, SINAD A% 14 dB LB KSICIZEEEHRAER 2 DHHERHAET S,
COEEDZEEBTRESR 2 OENERFZHETROZERANEELLTRET 5,
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(3) BEEFvRILERE (BREMNEDR)
BETF vy rILRRE (BRENENR)EUTOFIETREL . ABRERBEBBEIRDEEYT

H5,
ERER B S (25 kHz BfEh) - 157.150 MHz & 157.125 MHz
161.750 MHz & 161.725 MHz
RRE(REINESER) : MEHEMN 20 dB ELREEDHERAAZTES 10 mV

(=-33 dBm) LI L

HRME (BEFyRILERE) . BEFyRILEREX. 70dB ULLETHSHIE
EERAEREZERIIR —FrRILBRELERBFICEERT 5,

(7) RREHIEZR

()

1.
2.

SRR ABRBEIKEIZE

BREESRER 2 OHNZEWHEL. REESHRER 1 OBRKKZARBKKIEREL
RELTAET S,

BEEERER 1 22REROBREITELY 6 dB SGEET 5.
CORETIREFESRESR 2 ZHBREIRMKY 25 kHz BULELIRBKICERTET S,
RIIZEFESRESR 2 OHNWEERLTHEIE 20 dB L4G55K3(12F5H, CDEED
ZEETHRER 2 OHNERZHEROZERANEELT S,

6. 1ZHEEBRAER2 OREKIKY 25 kHz BV EERIZHRTEL. EERERFRICRD S,

BEEF v R ILERE

1. ZERESFTHARBEREIZE

2. FEESRLER?2 OHNZEMEL BEESHLER 1 ORRBEHABRBRBIFZEL.
ZAELRIKRE (1,000 Hz, FREURFE 3 kHz) &9 5%,

3. BEESRER1 OHABEZREREEICEHLES.

4. FHESHRLESR 2 ORKBZELAIOHBREIRMICEEL. FM (2T 400 Hz D BER
T30 kHz DERBEBICEDLE . HABEEZEEETET D,

5. RE—HHEANEREND 172 12HDESBET 5.

6. C"OIKAET. SINAD A 14 dB L35 KIITIREESHRAER 2 DHIERET S,

1. COLEDEREEEHER 2 OHNERLELEETRER 1 OHHBERLOLERRF
ER

8. IZEESHLER 2 OAKRBETROHBRBAKKIZEEL. 455 6 #1EYRLTREHRT

60
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51.233. T—AWF

AN ELRATEIFERDZELANILEREREL0 B L=, L, BERIETHIHRIT FM ¥
AT LOEEHERITOVTEREHINTOSIER 10 FEEREERMIBEREHEM 94 51TH
WohTWSEZSBLIEZLDTHS, COEFELBORFATRLLWIETHLH. BLEEIZH
WTIRIT M S RTFLETF AT —RBERIZE 2T S0 EARFINOTOERETH D=0, F
FIXRIBIDH LR EESRI S LelT=,

Fr LRSI ERERVEACREDE-HEFEDT—2THEN. —HADT+—ILREEE
FBIMNGT —2EMBT 50 AL THE2T. ARREFHICE - TERAELD LLEAFEREIC
LU\, COIEMNDY, BT FM S RTLEDTFBREFHITONT, Zz—VUFTRETICEITHREN
BEIELED B LOLEENTELHBEELTEERE+30 B ZALVTLVS,

NEREFDT—IMBIEUTOFIETITo1=,

(1) BA—=FrRILTHRE
DU LkZ LI T OFIETERF Lz, MEBEEREIIRDEBY TH D,
HERERE (125 kHz B ) : 157.1625 MHz & 157.150 MHz
161.7625 MHz & 161.750 MHz
AHEBREAKH(E—): 157.150 MHz
161.750 MHz
EEREBRLZEHIEIR —FrRILBRELLRRIHERT S,

(7) DU Ltk
1. EHEESHRER 1 ODHAOZEHERKE30dB(36 dBu V=-77 dBm)IZRET 5, 1ZH(E
EREH1FT7FOY IMICTIEELERRELET S,
2. 1ZEESSHRER 2% 1/4QPSK LF PN15 FFSEL. IZHESHER 1 LR—REIRE

[CBET D,

3. AEAEIEERAEE 2% SINAD A% 14 dB &BBLSITIBEIESRAS 2 OHAERABL.
ZOEERET 5.

4 IEEEERLER 1 LBEESHER OENSDULEERTS, UTOEAFEHYE
THET 5.

5. HEEEEEL. AEHEDAEEERT 5.
6. ZEIRAAXELEL. AKRDAEERET S

(2)  BEEFYRILTHERE

LTOAEFIET. (7)BREAIRBR T (1)DU LhEEEL -, EEHRERLZEREIR —Frr
IVBRELLEERRICHERRT Do

88



HE. (4)D DU LEEVE DR OREREKR L. ROESYTHS.
SRERFE R E (375 kHz Bf4L) : 157.1625 MHz & 157.125 MHz

161.7625 MHz & 161.725 MHz

SRERFE R % (625 kHz Bf4L) :  157.1625 MHz & 157.100 MHz

161.7625 MHz & 161.700 MHz

SR ER B R B (25 kHz BE) - 157.150 MHz & 157.125 MHz

161.750 MHz & 161.725 MHz

(7) BbREIRE

1.

N~ o o oA w0 N

10.

BEEFESHESF 2 OENZHEL ZEESTRESR 1 ZHERE 0B
(36 dB 4 V=-77 dBm) [ZERTE T 5. REESHER 1 X7 0T FMICTREE K EE
P

REEFSHRESR 2 DRRHZ LAIDOHBRREKKIZRET .

BEESRER 22 1/4QPSK EFRICEREL. HNHEEZEEET 5,

FHO. RE—HHANERHEAD 1/2 (2B LIFBELTEL

REEESRERF 27 1 HOFEEESRLESR 1 £Y+40dB ITEET 5.

CMIKEET, SINAD A 14 dB LA FE TIREFEERASR 2 DRAKRBERET 5,
COEEDFREEERLESR 2 OHNBERLIZLEESHLESR | OBNEFXLDOLERR
¥%,

REESRESR 2 ORRBETRORARERKICETEL. 3 H5 6 £1RYIRLTEEHET
%

HIHEZEEL. REROBIELERET S,

TIRARXZEEL. AHRDAEEERT D,

(4) DU &

1.

o o A W N

BEEFESHLESF 2 OHIEWMEL . ZEESTRESR | ZHERE304B
(36 dB  V=-77 dBm) [CEXET 5. 1ZEE B HER 1 X7 FT0T FMICTIREERKEE
ET %,

ZHAEEESHES 2 OB EHE LAIORBRERMHRET S,

TEESRER 2% 1/4QPSK ZEFRAICERTEL. EAEEEEEERTET 5.

FH. AE—HHADEREHAD 1/2 125D LIF/ELTH

COIKEET, SINAD A% 14 dB L7RBKOITIZEEBTRER 2 OENEHET S,
CDEEDZEEBTRESR 2 OHNBERLIZLEESHKLESR 1 OBNEFLOLEFRLE
EER

ZREEERESR 2 ORREZTRIORBRERKIZETEL. 315 5 ##YIRLTREHET
%,

HIHEEEREL. RFROBIEEERT 5,

ERARELEREL., FHROBIEEERT S,
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(3) RTNUNFA—TURIERKE
RTWNFA—TOBAEAEDHEEZLUTOFIBTIRE L 2. REBERBEIRDEEYTHD,
HERERE (125 kHz B#h): 157.1625 MHz & 157.150 MHz
161.7625 MHz & 161.750 MHz
SAERFEE $0 (37,5 kHz BtL) :  157.1625 MHz & 157.125 MHz
161.7625 MHz & 161.725 MHz
HERERE (R —) - 157.1625 MHz
161.7625 MHz
SHER B KK (25 kHz BEh) - 157.150 MHz & 157.125 MHz
161.750 MHz & 161.725 MHz

EERERLEZEHIEITRIOLIIHERT S,

E [ VHF
BEES BIRERE <=
e e E LAJLET
(ZERHEER)

B 51-10 R7WVFA—TURERFD-HDHRBRZREKE

(7)) AT NFA—ToBHEMEDOEE
1. EEESHLEROENZ6IBUVITERET Do
2. 1ZEEEHAERE 1/4QPSK EEH PN15 FE5ET B,
3. ANEBEEZ#20dB FIFRTILFERALS, RRICERZLIT. R7ILFHRALEZEDH
Ex&RHT 5,
4. HEELTEICZAZINERT S,
5. WEHBEEREL. RAKRDOBIEEERT 5,
6. ZHAARZLEEL. AHROBEEERT 5.

51.234. BEfREEBEDEH
BIERUVBREERNASUTOHEREZAVCERIERAZEE L L=,

a1
2 RETIVICEVWT KD R5HRE 1. fAB:EN 180° LLIZHEFXRUK@Q)ZERALS,

2mhqh,
= i 1
E 2Eosn1< 2 )[V/nﬂ (1)
2mh h
E = E, + 20logy, ( ,ulz 2 ) [dB 4 V/m] (2)

CCTh G FENENEET T HEIMIERET T EIm] AULRKIM], dIFEEREIm]., E (X8
HZEMOERBEN/mMITHD,
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= 2:
EZEANTRENTEY ., BOo7oT7HaMELMGEIZ, KQ)DEETIERX@EALS,

2mhih,
<05 (3)
Ad
E —_— 88h1h2W

CCT. G IR FIE (EIE) . PUFEEEAWITHS,

R 3:

CCTGEBIE 1 RU 2 [ Kt CBK) OEENFHRICERINTEST . BERORBLAZETS
LM TELGL, £ T ITU-R &8 P.526-13 (1% 6 ) ICEHETILERAL., @K (BEEER
o =4[S/m], LLFEZRe, =80)FEE LA LEITofz, Tz, HhEkFFa =6,371.25 [km] &L, 1ZEX
R(4/3 B) I2HB 1T B F Mtk F Fa, =8,495 [kmlELTEHET S,

KO ZEmE-T LKOT=ERIETIIXG)ZALD,

0 <h <0.6R, (5)
5h
E=E0+<1—§R—1)Aﬂ (6)
CCTANE. RABLERICETAIRRET T RICLHFFOM [dBITHY. R(DTRSN S (R
X 4 SR RIEE 1 TLRIILY =2 FE[mITHY., K@) TEREIND MIRBLROZEM LS
[m]THY. K(OTRIN D,
dyd,A
R, = ’ 1d2 (8)
h=(h h i Ot % - (9)
= (h + ap)(hs + ac) sin [(hy + a,sin8; + (h, + a,) sinH,)] Ge
ZIT. 6.6, [radl&RUd, . d, [mlIFHOOMSHA6)TEREND,
d
0, = a_i (10)
d
0, = a—z (11)
dl—d(l_b) (12)
2
d2 = d - d1 (13)

_ (m+1) n 1 1 _3m
b=2 I cos<3+3cos <2 (m+1)3)) (14)
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c= |h1 - h2|
(hy + hy)

(15)

dZ
m= RS (16)
R 4:
E =Ey+FX)+G(Yy) + G(Yy) (17)
FXOIZEERICLBERE [dBl. (Y1), C)FENRTN RIETUTFHRICLEFF [dBIERIETY
TTHEIZESFIRF [BITHY., KU8)MH(25)TREINS,

F(X) =11+ 10log; X — 17.6X (18)
1
T \3
=B (— (20)
X=F (Aaez) d
Lk
% \3
= (21)
2]
_1- 1.6K% + 0.75K* (22)
1+ 4.5K?% + 1.35K*%
K=K, (23)
K, = Ky[e? + (60,10)2]% (24)
Ky = (Z"ae) (e = 1)2 + (6010)2] 4 (25)
A
REBANEE~OBRE. FRBAKBKRMERTUTFHEEEL. TREOEMROR[BIEMZ 5,
TUoTTHFERER: 201ogy0(1/m)
AVE—FREH: 101log;0(50 /73 Q)

KIAHRICBEWTIE, SoITRBERBEAFERICE T/ \TA—FEMATHET 5 EE4E5,

5124 HEREHER

WEIK LMD VDE DEEE D 25 W DH EREHERD—EEE 5.1-9ITFF,

BERORKEELAIE 50W THDO. ZDEEOH LREFHHERO—EEXK 51-10 [TFRT,
BE. BRROZEERRHMIE 160 MHz HTHA=8H. K 5.1-10 DFER(E 160 MHz FHFDARETLTLY
%,

B —F v RILFSRETEBEETFT v RV TSRO RIE. HATTEEY DU LR UBEIREER L5,
AT IWVFA—TURERHOERIE. A—TUEN. IBEOBERUVEHIRIERE 715, 12385, VDE DiE
EHAM 25 W DFERLE 50 W OFER TIIBIRIERE X R LHBELLLD. ZIERDOHRASEHTHS DU
HIFREICIEL G S (ZIEBANE NI EDLSLELH),
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% 5.1-9 HlEREHERDO—E (VDE OEFEHH 25 W)

25 kHz

INF—2 A(KT)

| 15— BOX2)

100 kHz

Bl—F v ILF SRt

R 1-1(X 5.1-11)

BEF v ILTiSRET R 1-2(FK 5.1-14)
,XZ”'TT_T/ #*8 1-3(% 5.1-15. % 5.1-16. % 5.1-17. % 5.1-18)
BIERRES

X1 NFA—2 AISTEFREEE VDE OFILAE

=17

REHY 125 kHz B (K] 5.1-5, X 5.1-6 SH8)

%2 /\3—2 B I[IEFEEE VDE QORILEEEMNA—EH (K 5.1-5. X 5.1-6 SH8)

% 5.1-10 HlLEREHERDO—E (VDE OE{EHF1 50 W)

25 kHz

INF—2 A

| A

100 kHz

Bl—F v LTSt

#EER 2-1(% 5.1-19)

BEEF v~ ILTib& et #E8 2-2(F 5.1-20)
.XZ”’TT_T/ 8 2-3(3% 5.1-21.% 51-22. 3% 5.1-23. % 5.1-24)
BIERRES

ERPOHBREUTIZTY,

FHER 1-1 (R—FrRJILTFHEED

DU Ltk R Bt fmEEBEZ R 5.1-11 TR,

% 5.1-11 DU Lt BERREERE (R—FvRILT$#Et. VDE OXEEHH 25 W)

HE 7T /4QPSK 8PSK 16QAM
BiRE IBEH 25 kHz 25 kHz 25 kHz
- - 100 kHz 100 kHz 100 kHz
[MHz] ACX) | B(X) A B A B
DU Lt
-05 35 -1.3 -05 3.4 -1.4 -0.7 3.6 -1.9
157.150 LdB]
' Bt P R Bt
882 | 11.97 8.3 882 | 11.88 8.24 8.69 12.6 7.93
[km]
DU tt
-0.7 3.2 -15 -0.7 3.4 -1.3 -0.8 3.4 -1.1
161.750 L
' Bt P R Bt
o] 856 | 11.51 8.05 856 | 11.69 8.18 850 | 11.69 8.30
m

¥ AlF/N\E—2 A BIlI/I\P—2BERT .
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R 1-2 (BEEFrRILTSHERED)

BEFRELR BT R 5.1-12 &4 5,

= 5.1-12 BERRREHRH (VDE MEEH S 25 W)

HIE 7 /4QPSK 8PSK 16QAM
RS 1
it RH 25 kHz | 100 kHz | 25 kHz | 100 kHz | 25 kHz | 100 kHz
[MHz]
B b B R
157.150 RIS 20.5 56.0 205 56.2 20.3 56.0
[kHz]
Bt B B R %
161.750 %ﬁ[‘?kj: ] = 20.9 56.8 20.9 56.8 21.0 56.8
z

% 5.1-12 kY, B VHF OFvRIVEEIZEHE T, BREKRSEERT LXK 5.1-13 DEEYLEL

%,
% 5.1-13 EIEE VHF OFvRIVEREICEHET-BtRRRE R (VDE OEEHH 25 W)
BIE 7T /4QPSK 8PSK 16QAM
ERE: I 25 kH 25 kH 25 kH
R RE 21 100 KHz 21 100 KHz Z 100 KHz
[MHZ] A B A B A B
157.150 AL R 375 | 25 625 | 375| 25 625 | 375 | 25 62.5
[kHz]
B R [F] SR
161.750 ﬁﬂ?g’f’& 375 | 25 625 | 375| 25 625 | 375 | 25 62.5
Z

DU Lk R Bt fmEEBEZ R 5.1-14 TR,

% 5.1-14 DU LbEBEFREERE (BHEF v RILTH#ET. VDE OXEH A 25 W)

7 /4QPSK 8PSK 16QAM
BIE IBEH 25 kHz 25 kHz 25 kHz
: 100 kHz 100 kHz 100 kHz
BIRE A B A B A B
[MHz] | PR k%
MRS | 5 | e2s | 375 | 25 625 | 375| 25 62.5

[kHz]

DU

. 621 | 569 | 596 | 621 | 568 | 592 |612| 557 | 585
167105 o

" 028 | 037 | 033 | 028 | 037 | 033 |030| 021 | 034

[km]

DU

. 643 | 572 | 580 | 643 | 572 | 582 |664| 560 | 57.0
61725 [

[f] 024 | 036 | 035 | 024 | 036 | 035 |021| 039 | 037

m
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R 1-3 RTLFA—TURIFEHE)

AT IVFO RN EEDREBA —TENNS . BEEYLGEDHE (A1) LAtfRIEREZ RO T-#E
B%.%K 51-15. % 51-16, & 51-17 RUK 5.1-18 [ZFRT,

AT IWFA—TUBIERFO RO EREE . 125 kHz B, 37.5 kHz B4, 0 kHz B (D &S
B—B0) R 25 kHz B\ EL Tz, %285, 0 kHz B & 25 kHz BENIZDULNTIL, BEEIEL 100 kHz 1ED
VDE DL ERBDEDEHLELTIHFELLGVW ORI RN ELSD (K 5.1-7SH),

F 51-15 R WNFA—TFUEHEAHE, BFREERE (12.5 kHz Bt VDE DEEL S 25 W)

HE 7T /4QPSK 8PSK 16QAM
ER#: I
BB RE 25 kHz | 100 kHz | 25 kHz 100 kHz | 25 kHz | 100 kHz
[MHZz]
—F =
F—IRA| g — -108 — -105 —
[dBm]
157.150 g =] 13 =] = =] =
AR iEAE 52.75 — 52.75 — 47.59 —
[km]
—FE
il _ 106 —_ 105 —
[dBm]
161.750 g =] 13 =] = =] =
AEMRERRE 50.30 — 48.60 — 46.89 —
[km]
[—IERTIWVFA—T i, AJEEICDWTIE AT IVFA—T U IRETERYLENEETE
LMERT,

TEIEEIDIMEIDEBICDOWVWTIE, FERITHRICR7IILFIIEN G, BIERIZHE LY
TOBIWBDANDGHH=15E EERYLGENRLET S LAERSNT=.
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F 51-16 AT IWFA—TFUEHEATHE, BFREERTE (37.5 kHz Bt VDE DEEL 5 25 W)

BIE 7 /4QPSK 8PSK 16QAM
BB A IEH
25 kHz | 100 kHz | 25 kHz | 100 kHz | 25 kHz | 100 kHz
[MHz]
F—TUEA
[dBm] B B B B B B
157.125 B &= = i3 " = i3
Bt R EE B
[km] o o o o o o
A—T &N
[dBm] B B B B B B
161.725 g " 13 = = = =
B EE R
[km] o o o o o o

T—IERTIWFA—T UG, AIEEIZDVWTIE ATV FA—T o RETERYL BN ERTE
LNETRT .

TAJEE | DIMEIDERIZ DT, HFEZFRIZRTILFIFENE > BIERICHB LY
TORIBEDANDNGH =B EFEREVLGENRETHIEAFERINT-,

£ 51-17 R NWNFA—TBHETEE, BiFmEEM (0 kHz Bih, VDE DXEEH 125 W)

BIE 7 /4QPSK 8PSK 16QAM
BB 1
RliK% RE 25 kHz 25 kHz 25 kHz
[MHZz]
A—T &
£ ~59 — —
[dBm]
157.150 G =] i m
it brs 2B 254 . .
[km]
_j’~ ==
7]' ./EE,jJ 58 . .
[dBm]
161.750 G =] = =
Bt fm EE B 237 . .
[km]

T—IERTIWFA—T UG, A DVWTIE RTIVFA—T o RETERYL BN ERTE
LHERT,

[A[BE | DME IDIEBE CDOWWTIE, F5ZITHRICRZIILF XN G oz BIEDIZHBE LY
TOBIED AN HS-H5EEERYLGENFEET LI ENERINT,
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& 5.1-18

AT IWFA—=TEHETIEE, BRRIERE (25 kHz Bff, VDE DX{EHH 25 W)
BIE 7 /4QPSK 8PSK 16QAM
B 18 H
25 kHz 25 kHz 25 kHz
[MHZz]
—_— =
F—TFAH _49 13 .
[dBm]
157.125 G A =] =
AEIRIRRE 0.35 0.25 —
[km]
+T—TFA _49 13 .
[dBm]
161.725 G =] =] m
AR 0.35 0.25 —
[km]

T—IERTIWFA—T UL, AIEEISDVWTIE ATV FA—TURETERYL BTN R TE
LNETRT .

TAJEE | DIMEIDERIZ DT, HFEZFRIZRTILFIFENE > BIERICHB LY
TORIBEDANDNGH =B EFEREVLGENRETHIEAFERINT-,

BR 221 (A—FrRILTHERE)

DU tk R Ut fmEEBE A 5.1-19 TR,

& 5.1-19 DU LblBtPmiERE (Rl—Fv=RILFiH#&Et. VDE DEEH 71 50 W)

HIE 7 /4QPSK 8PSK 16QAM
ERE I 25 kH 25 kH 25 kH
it RH z 100 kHz z 100 kHz z 100 kHz
[(MHZ] A B A B A B
DU tt
-0.7 3.2 -15 -0.7 3.4 -1.3 -0.8 3.4 -1.1
[dB]
161.750 ——————
o b PR
k] 10.76 | 14.43 10.13 10.76 | 14.65 10.28 10.68 | 14.65 10.44
m
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R 22 (BEFr R TSR
DU tk R U\t fmEEBE A 5.1-20 TR,

& 5.1-20 DU LbCBtfminRE (BsEFvRILTFiH#R5t. VDE OXE{EH 51 50 W)

7T /4QPSK 8PSK 16QAM
BIE I 25 kH 25 kH 25 kH
Az AE z 100 kHz z 100 kHz z 100 kHz
B A B A B A B
(MHz] | BfFREK%
AR R 375 25 62.5 375 25 62.5 375 25 62.5
[kHz]
DU Lk
(4B] 64.3 57.2 58.0 64.3 57.2 58.2 66.4 56.0 57.0
161725 ——————
o b R B
fn] 0.30 0.41 0.40 0.30 0.41 0.39 0.26 0.43 0.41
m

R 2-3 RTILFA—TUBIER:T)
AT IFHORNEEDREEG—ToEE NS, BEEYLEEOFE (AT§E) LM EIEME RO

BA F® 51-21.3% 51-22. % 51-23 RUEK 51-24 [Z5RT,

£ 51-21 AT IWVFA—TBAHEHEE, BiFREERE (12,5 kHz Bih . VDE DX{EH 71 50 W)

HAIE 7T /4QPSK 8PSK 16QAM
ER I
RlKH AH 25 kHz | 100 kHz | 25 kHz 100 kHz | 25 kHz | 100 kHz
[MHz]
F—T BN
-107 — -106 — -105 —
[dBm]
161.750 G =] i =] " 5 i
AEMRERRE 55.56 — 53.70 — 52.00 —
[km]

[—IERTIWFA—T G, AJEICDWNTIE AT IVFA—T U RETERYLEN KR TE

BEhETRT,
TA[EE JDTE I DIEBIZDOWTIX., HFEZITHICRATIILFIXRAI G -T=A, BIEPICHE LY

TOBIWBDANDGHH=15E EERYLGENRLET S LAERSNT=.
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F 51-22 R NWNFA=TFUEHEAHE, BFREER]E (37.5 kHz Bt VDE DE/EH 51 50 W)

HBIE 7 /4QPSK 8PSK 16QAM
BB A IEH
25 kHz | 100 kHz | 25 kHz | 100 kHz | 25 kHz | 100 kHz
[MHz]
F—TUEA

[dBm] B B B B B B

161.750 B = = i3 i3 = i3
Bt R EE B
[km] o o o o o o

T—HERTIWFA—=T UL, AIEEICDWTIE AT IVFA—T U IRETERYLEINERTE
LHETRT .
(AIBE | DME IDIEBE ICDOWWTIE, F5ZITHRICRZIILF XN Gz BIEDIZHBE LY
TOBINBEDANDH>-HEEEREYGENRLETHIENHERINT,

F 5.1-23 R NWVFA—TUEHETEE. BEfmEERM (0 kHz B, VDE DX{EH 51 50 W)

BIE 7T /4QPSK 8PSK 16QAM
ERE: 1
R RH 25 kHz 25 kHz 25 kHz
[MHZz]
A—TE
=5 _cg B B
[dBm]
161.750 G A = =
Bt B PR Bt 287 . B
[km]

T—IERTIWFA—T UG, A DVWTIE RTIVFA—T o RETERYL BN ERTE
LHETRT .
(A[BE | DME IDIEBE CDOWTIE, F5ZITHRICRZIILF XN Gz BIEDIZHBE LY
TOBINBEDANDH>-HEEERYGENHRLETHIENHERINT,

= 5.1-24

AT IWFA—TUBAHETEE, BimEaE (25 kHz Bh., VDE OEEH 51 50 W)
BIE 7T /4QPSK 8PSK 16QAM
R H 25 kHz 25 kHz 25 kHz
[MHZ]
F—TBEAH 49 13 B
[dBm]
161.725 G =] =] m
AR AL 0.40 0.30 —
[km]

[—ERTIWFA—=TUHEL, AIEEIC DT, RTIIVFA =T RETEREYLEN
NETRT .
TaJEE | DIMEIDEBIZDWTI, HFEZFRIZRTILFIFENEI =M BIERICHB LY
TORIVBDAND G115 E T EEBYGENFEET HEMNERINT,
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5.1.25. Ml ERETO—ARMERER

RS O—MEMHRERELT, BEHEICKIBRED LR ZIT ol Y LB EREHEDHER
FHRLRRKROERAREINSGEE . Nl LR OERE—MRATIFIELH LT IENTES, LBRAR
DFERIE. A—FrRIILTHRADOER (DU L. BEFREER) RUBHEF v RIL TSRO R (3R
RigR#0 £LT=,

51.251. ¥EEE
B AL LD DU L, RUBERRERBO—EOEIZ DOV T, BFHBEERT O EmET
NREINT-EZFEIHTHEEL -, 5IALI-EXZFK 5.1-25. F 5.1-26 [ZRY,

F 5.1-25 FE—FvRIILEARBIAFZHED DU L [dB]?
EIK | 7 /4QPSK 16QAM
HER 25 kHz 25 kHz
FM | 25 kHz 3 3

(CCTOD DU LI HFERL AN EEAERE+30 dB L. ERIESLANIILETFZELT 12 dB SINAD
E15 DU tEERDE=EDTH S, )

F 5.1-26 FIRMIAFEOMRERRE kHz]*

EIK | m/4QPSK 16QAM

HER 25 kHz 25 kHz
FM | 25 kHz 2381 24.21

(CCTOEHRERMIIFERLA)EZELEREL30 dB &L, PhEIRIEELNJLE DU =40 dB IZ
XL T 12 dB SINAD &AL ERBMELEKRDI-LDTHD, )

CCT. %k 5.1-25. % 5.1-26 THIALI-ME (DU L. BBRELR S0 (. 12 dB SINAD L735{ETHLHN.
LB TE A—FyRILTFESBRELIZONT, BRLHERBICHBLGEENLZ VSO, R 5.1-7
DEEYETSIEN 301 925 DR DIETHS 14 dB SINAD FHIFHAE LT HEEL-. BHE. K 5.1-11
(2RI EBY (E 5.1-11 [FI]RIT FM SR T LD C/No (k% Kt BB HZEL) xt SINAD DRERERL
12057THY . ZEBD /A XIZHTE2ERHAOHABEERLIZLDTH S, Wide (FjHR) A 25 kHz
HIEDEFMEERLTEY . Wide (5748 A% 12 dB SINAD (Fr#3) BT 14 dB SINAD (F#8) L1 BIBED
C/No [ZIFIERETHD,) . BT M SATLDZEMD /A XIZHTH2EFHNOBABEMN
12 dB SINAD & 14 dB SINAD TEHLHENWIEMNDLREFLGFEIILBVEHIITED,

8 & 5.1-25 E—FvRILERHILRASEHD DUt [dBlIF. ULTERMSEIH,
[TNEHDERS AT LOSELICHERRMHEBICOVTIOSBIINENERAVBERBEBRENHER S
EALARICRABMMEHICEAT 5 —HERFHREFE TS B =M% 2009 5 (FK1449A30R) 10 1E#HA
EEEE BHREGEHEMIHE NENBRUATLEERHRE TR 2053 A 26 A
4 R 51-26 FRHMEAELHOBHRBEKRE kHzlBER 5.1-25 B—FvRILELRBELRSEHO DU . [dBIEREHD
EHMS5IH
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SINAD [dB] C/No vs SINAD
5000 FoTTo T

4500 |1] —*—Wide(25 kHz)

4000 | ——12 dB SINAD

{| ——14 dB SINAD

35.00

30.00
25.00

20.00

15.00

10.00

5.00

0.00 L
20.00 30.00 40.00 50.00 60.00 70.00 80.00
C/No [dB]

51-11 TITFM S RT LD C/No (X R FEHFE L) %t SINAD DEFf*

Ff-. & 5.1-25. % 5.1-26 DEBY | AAERH CTHERAT HFEIE 25 kHz THLHM . SIATDER
D FM D518 (F 20 kHz TH B, —H T. 20 kHz & 25 kHz O 5 A B iR #EIEIX 16 kHz TR THS
ZEMB, 20 kHz DI/ZED DU L% 25 kHz DIFE D DU LhERABZX THRERLEHIEL T, SAHE
AT-BIETHRIEHEZTIbDELT,

ZER 7 = 8PSK R UNHIEIME 100 kHz TO DU LE RO BERREIR I DLV TIE, SIALLE T HIEAGEL
2O UTOEIITHSEELTz. BB BIEFHEICAVWRETHIB O /FA—F(E R 51-27 &Lz,
BEFREIERE D E BT/ 5 A—4(EFK 5.1-28 &£LT-,

(1) ZERAHK 8PSK

VDE 235115 1 /4QPSK. 8PSK. 16QAM [&. LU RILL—FRUB—)LAT7EZETRILELTINVS,
5. B 5.1-12 O w1 /4QPSK R 8PSK MARIVMZLEE LY hER(TOHIL) ELTIE AN biA
WARIMSLTHY. DU LR U EERRREIR L E— D451 L 57-8 . 8PSK (& 1 /4QPSK LRI DIE
FERTHIEELT,

30 dBm 1 1 1 1 1 30 dBm
40 dBm T < - 1 1 40 dBm

50 dBm I | | ] ] 50 dB

-60 dBm y -60 dB

-70 dBm -70 dBm

-80 dB -80 dBm

~90 dB ~90 dB

-100 dBm 1 1 | i1 | ~100 dBs

-110 dBm - - - - - -110 dBm

(a) 7 /4QPSK:25 kHz (b) 8PSK: 25 kHz
51-12 AR LB
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(2) W& 100 kHz
100 kHz D E IR, {3 FFEIAY 25 kHz HD 100 kHz ~ 4 fEICEMNEN, RCH A THS-0EFH
HE (2T 1/4(6 dB) TH'%, FM ZIEHBIOFTE C/N [TEHDELV=. DU tiZ 6 dB 4 FhS>7-{E
FEATHIEELT, BERREIR BTN —)LA 73R 0.3(ITU-R £14 M.2092-0 S8R) ALV TEH LT,
& 5.1-27 REIEFD/FA—4

ERAR FM

F 1 )L 25 kHz
E1E S B RRBTIE 16 kHz
1B 0.3 3.0 kHz
FilhZE TG 16 kHz
HE -188 dBuV
SINAD 20 dB

NF 8.0 dB
HaERT—oy 6.0 dB
ZIERE 6.0dBuV
EAERRE 6.0 dBuV

& 5.1-28 BEMREMOEHICAL=/5A—4

EET7UTHE BEIRAED 2m

RETUTIE 30 m
(BERRUMEEMMBELICEILESELTES)

EEAIE S 25 W

51252 HIEFGEHR

Bl—FrRILERBERASEHED DU thER 51-29 (2, BEFYyRILEAZHEOHRBRE KR HEZR
51-3012F&ED S, & 5.1-29 D DULE RV DU LLZAWNVTRO =B FRIEREZ Wl LIRETRE R LR T B,
= 5.1-30 DHREIR BT ZTDFEFLET 5,

# 51-29 FE—FvRILEREHERASEMED DU L [dB]

ThER 7T /4QPSK 8PSK 16QAM
HERK 25 kHz 100 kHz 25 kHz 100 kHz 25 kHz 100 kHz
FM 25 kHz 3 -3 3 -3 3 -3

XFRHIEER 5.1-25 T AL-E
F 5.1-30 BEEFrRILEREHOERERE R kHz

hEIR 7T /4QPSK 8PSK 16QAM
FER 25 kHz 100 kHz 25 kHz 100 kHz 25 kHz 100 kHz
FM 25 kHz 2381 55.3 2381 55.3 24.21 55.3

XHRBeIEFR 5.1-26 TEIALT-E
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51253 M LWREHEREDLE
(1) BUEEHER LV EREHERDLLE

Bl —FvRIL TSRO R (DU e, BEfREER) RUBEF v RIL TSRO R (BEfRERE)
#HEELT-,

(7) R—F¥RILTHREHER (DU L. BEFREESEHE) D LLEL
BUESTE DFERER 5.1-31 (TR, BEfRIEBEZ R DS-ODETEXK (X ITU-R #1155 P526-13 %5
LT,

F 5.1-31 BUEFRFEH RO DU Lt LBtf=EEER (Rl—FvRILF S5, VDE OEEH 1 25 W)

I 7E FE R 3 B 7 /4QPSK 8PSK 16QAM
[MHz] 25 kHz | 100 kHz | 25 kHz | 100 kHz | 25 kHz | 100 kHz
DU tt
3 -3 3 -3 3 -3
[dB]
157.150 P——
" 11.52 7.30 11.52 7.30 11.52 7.30
[km]
DU tt
3 -3 3 -3 3 -3
[dB]
161.750 P——
" 11.33 7.22 11.33 7.22 11.33 7.22
[km]

HERE +30 dB - DU tLIZH (TS EEfRIER E H

IR DFERER 51-32 [TRT, LLERD =60, VDE O =il B $ L 51518 (25 kHz & 100 kHz)
(RS EBERBIEER—ELTINVS,

# 5.1-32 HlEREHERO DU Lt LBtfREER (R—FvRILF S5, VDE OEEH 1 25 W)

I 7E FE R 3 B 7 /4QPSK 8PSK 16QAM
[MHZ] 25 kHz | 100 kHz | 25 kHz | 100 kHz | 25 kHz | 100 kHz
DU tt
35 -1.8 3.4 -1.9 3.6 -1.9
[dB]
157.150 P———
" 11.97 7.99 11.88 7.93 12.60 7.93
[km]
DU tt
3.2 -1.9 3.4 -1.9 3.4 -1.9
161.750 LdB]
AR iEAE 11.51 7.82 11.69 7.82 11.69 7.82
[km]

x® 5.1-31 OBUEFTEHER. RUK 5.1-32 OH ELREHERICE T, EB55E DU (X 25 kHz &
100 kHz M ZEHH) 6 dB FZE THY . HFRIEEETIELMEZ RLTHY . RERDIER THS Zeh . EIE
FOEMIX, R 5.1-8 DAIERITKELFERTIIGL, — RIS EA LT ENTES,
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A1) BREFYyRILTSRETHER BERREKE) DL
BEFHEOFHERE R 51-33 (TR,
F 5.1-33 BEHEEROBRRE K

EE 7T /4QPSK 8PSK 16QAM
25 kHz 100 kHz 25 kHz 100 kHz 25 kHz 100 kHz
vt (= [E] S #
AR 2 23.81 55.3 23.81 55.3 24.21 55.3
[kHz]
(AFRDEFFEK 51-30 25 )

M EREOFERER 51-34 TR,

F 5.1-34 HlEREFEROBRERE R

I TE IR 3 = 7T /4QPSK 8PSK 16QAM
[MHz] 25 kHz | 100 kHz | 25 kHz | 100 kHz | 25 kHz | 100 kHz
157.150 AR R 20.5 56.0 20.5 56.2 20.3 56.0

[kHz]
B R [F] S
161.750 ﬁﬂﬁ(ﬁ Jf’& 20.9 56.8 20.9 56.8 21.0 56.8
y4

F 5.1-33 DHEFEHRZR. RUK 51-34 OHLLBREHERD ., FUEMISELMEZRL TSI ER
U 25 kHz DF YRR TEA LSS ICER—OF v RILIZES>TEY . AHROEREGLHIEMN S,
& 51-34 DIER T —MEVSFHELHGT ZENTED,

51254 ZHMHEZEDER
51253 EDHFEERIS . BEAEOHERNEBRFOERIIRAHDIERELRDZZEN TSNS,
SO AHAERTESTERL-IN LR ORR AR EATTENTES,

513. 7RV BEFEELTOANT—HREOEAEY
BEFRIEL VDE BE—FrRILEFEATHHE. N ERFTRO-MIRER (K 5.1-11) [ 8~
13km BETHY. A—FrRIILTOHATEHE#THILHERINDS, BIEFYRILEFERTHEE.
W ERETTRDI-BEFREIERE (R 5.1-14) UL ERERLTCGERTAIENEELLY,
E—F¥RIILTOHANRHETHIU L, F-HEFrRILBEEEZRATILELNH D, FrRILVEE
DREFHE N LREHERER—RELTEDH S0 Yl LEEFTERO—HITOVWTIXBL I —ILFE
SEERER (B 6 B ICHULVT. TOZ L MEMHERLI-,
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5.2. 400 MHz #i# L@ S &iE

5.2.1.

BRBEAEHREDERA
400 MHz i EBIERBICHTETOFILRATLIZDOWLTIE ITU-R IZBWTHRELE-BEHZE
FSICEELO>TNVDIEND, 422, BIDKSICERBEAORANBELLS,
ZIT REAEELTETFAT S RTLET ORI AT LDRE—F v+ LR FHE AR R U %
Fr )L EREAROREICEVTTSE A fe G B RIEREZ KD D, LY. 7FET VAT LA
ETFT ANV AT LD EBTRELEHEH LRFIZB OV TRO . LR OR LU EZALETHD

EROON-BEIZIEE LI —IILFERIERBREZER T HEELT=,

522. HlE#&E

9.2.2.1.

Frr)LECE

AABERTESTHRETTRE 400 MHz EDFYRILER 52-1 2R,
& 5.2-1 400 MHz HFvRILEE

[ ] 7405 2T LAF oI

7T RT LTI 25 kHz, 125 kHz 1B, T RIS AT LTI 12.5 kHz, 6.25 kHz lBOFrRILE

FERAL. WThEELS TS0, HARIPBEITLED,

.+ 3.2-112TEHBALI=&SIZ. 467.6 MHz, 467.6125 MHz, 467.625 MHz [Z DU\ Tl&. RE&EETD %t

E5nET B,

5222. FHETIL

THATVRTLET OV ATLANRAESHRETOEEFSHET ILE (1) M. (2)EEfafE.

(3)E—MA®D 3 DIZHFEL. LLTFIZERT,

105

Lower channel Upper 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 ch.|  MHz ch.|  MHz ch.|  MHz

102 | 457.515625 202 | 467.515625
111 | 457521875 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 | 457565625 242 | 467.565625
151 | 457.571875 251 | 467.571875

3 457.575 15 457.5750 6 467.575 25 467.5750
152 | 457.578125 252 | 467.578125
161 | 457.584375 261 | 467.584375

e —

[] 780 o 27 LEFARL




(1) fafanE
MR CTOT T ATV RTLAETSHN VAT LARET PREFEEL. EMMOTYFT
NoTAHEFERL. BEVCRBLAHIRRERBEELTRETT 5,
TV{;;IHS}H/II:};ET-/—\ 77“{;; %%TA — FEREFSAL)
— FLH(FFOY)
¢ = HERTOAL)
¢ = HERTFIOY)

7404
I -~ 7 ay >
— —
{5 R = AMAA

52-1 MMEOFSHETIVEEH

(2) FEMmRE
MRM-SABEITODT ATV RTLET ORIV AT LN EET AIRIEZEEL., £M0H
DTYFRUVSABLTN\OT4HEFFRAL. PEVNIRBLAH IR REREMBEELTRETT
%o

TIINLATL FIRULRATL ¢ H2R(FOAL)
& AR {3 B

— FERFFOY)

q‘:'jﬂfg— = = BEREFUAL)

¢ = HER(FFOY)

biea~vA

7+raJ

TR AT L
INT A1

(BABLE)

FFag Y RT LA
INT A1

(BABLE)

52-2 BEMEOFSETIVEER
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(3) E—MAN
BEO7FOSRATFLDADERBREIZEVNT, I—MATEATIEEICIHEREN
B—ThY. FRAFYRILNELELHNEIABLTWS, —MATDTFTATRTLETY
BRIV RTLNEETARETERZRD =6 . K FAERHASTIIRFETHARNIEEL,

5223. ERIEH

FHOTIORTLATEALTOARBEFICHL. K 41-7 DEIITT ORIV AT LIZREIHTS
NIGE . FFTATVRATLET DAY AT LOERAFZHICOVNTEET S,

RETCHUNTIE, 457 MHz FF& 467 MHz FTORIRHBMGHEIELLGWLNE FLEKD LTIC
FRRILEANHYRYDGNIENEELNIEMND, K 5.2-2 D Ch.2, Ch.13, Ch.131 ZHEIRELT
ENIHT B, B—Fr I RUBHEF v RILOTFHIREFAZEIT.

£ 52-2 FHREBFOFLERFERFYRIL

Lower channel
25 kHz channel 12.5 kHz channel | 6.25 kHz channel
ch.|  MHz ch.|  MHz ch.|  MHz

102 [ 457.515625

111 [ 457.521875
1 457.525 11 457.5250

112 [ 457.528125

121 [ 457.534375

12 457.5375

122 | 457.540625

‘ 131 |457.546875
2 457.550 13 457.5500
132 [ 457.553125

141 [ 457.559375
14 457.5625

142 [ 457.565625

151 [ 457.571875
3 457.575 15 457.5750

152 | 457.578125

161 [ 457.584375

5223.1. R—Fv¥RILF SRS

BREBERIC. 7T ATLTERARPOFYRILEELGDFYRILET ORI AT LTERY
BIGE . TNV AT LODERNTHTHIETRENKY LGS, RRIC. TOAILDRT L
THEAFDOFrRILEELRLIFrRILEBERBECTHERATEIEE. 7HRTVRATLOERNFET S
CETRENKYILILKES BL, ELLDHZELFHLI-BROZELNILMETNIEBEETRET
Hb,

LEDITENS FERICHLAKBODELGLITERNEDEEDZELN/)L(DU ) THNITE
ENRYILONEIBEL. TIh oREfREERE GHRI R D ZERETREERDER) E KDL,
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5.2.232. BEFYRILT SR

BRBETIC. 7HOJV o RTATHERAFOF Y RILICBEL-FryRILET ORI AT LTHER
LB E XK. RRICT AN R T ATHERPICHEEL-FYRILETFOT R T LATHERLEES
BICHENRGIZLDEEEZTEIENDH D, LOLELL, EELDBELTHLEERDZELA
ILHMELGN I BEE L ATRETH B,

UEDQITEND, HERICHLARBIIEGSLGULWHERNEDERENDZIELANIL(DU ) THN
(FBEEDRYILDONEEIEL., TIHSBERIER#ERD D,

5224, HERFTOPME
HMEBHDOEZEBDETELUTIZRT,

& 52-3 HlLBRHOEZEHOHET

T VA2 SN TR AT L
ERAR FM 4 {iE FSK
LA Ch.2 (FRIl» 457.550 MHz, Ch.13 (Fily 457.5500 MHz,
FrrIL/ IS 25 kHz)% TIIE 12.5 kHz)
g Ch.131 (HF1il» 457.546875 MHz,

BRI 6.25 kHz)
EhIREN 2W 2W

ELAERKEE 5 12.5 kHz:6.0 dB £ V (=-107 dBm) 6.25 kHz:0.0 dB 1 V (=-113 dBm)
25 kHz:6.0 dB iV (=-107 dBm) 12.5 kHz:3.0 dB £V (=-110 dBm)
ToTT A /4215 dBi) R4 YT 7 TF A /4215 dBi) Ry T 7T+

X412 FICHREDESY . ARABRFCHTAHRRBEHNT, 7FHAT I RXTLD 125 kHz
AT AR, KR TIEIRNENET S,

P REREICOVTETREOEHDIENE (NEZERBFISELLTOALAXORIMGEYSE SE5EH (28
BfR) EMSIEHSNATNAIRI—1 BRBARARAETLFEREAXIANSEIA,
[TNENDERV AT LOEELIZBHELGRFTHAEHICOVTINSIBNNENZRAVSBEERBBEEONER -5
BEAEARICHRARMEE BT 5 —BER(FHREE SRR 2000 5 (FH14F9A308) J0FEHE
EEES FRAGRMIME NENERVATLZESHRE TH 2043 A 26 8]
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M ERFDBEEHELUTIZRT,
% 5.2-4 Pl LR OEEFH

15 H BREE

EETIL 2 RETIL (AR, EREORELREZEELTLS=6H)
2x—UUTiL

ToTrE M4 m X1
BE(SARBL) 25 m %2

3¢1:400 MHz & CIXBARELEZE (LA LVAY, B VHF TI&. IMO (International Maritime Organization) M
RESOLUTION A.801 (19) [ZE WL\ T, ALy P ZEEHT ARICHMMDEIZE 4 m LRELTHEY. K
BRETLRKRDIEZFERT S EELT-,

X2 BABDESHE 1 mEREL. BEEN 15 m DEITN\UTAHEEFERLTNSIEERETE,

523. FHOTLRTLETOAIIVCATLOXRSEY
523.1. Rl—FvRILTFiHHEE
5231.1. DUk
FA—FrRILOFHRETTIEER 5.2-5 D DU L EEICEIRIERERET 5, DU LLIZDOWVTIE 1§
HRBERMOBREBETARINIEESIRATHILELTZ. SIALIEER 52-52RT,
& 52-5 A—FrRILERBILAZHEO DU K [dB]°

HEIR FM 4 {E FSK
2R 25 kHz 6.25 kHz 12.5 kHz
FM 25 kHz — 3 3
6.25 kH 6 — —
4 {5 FSK z
12.5 kHz 9 — —

(CCTOD DU LI HFERL AN EEAERE+30 dB L. ERIESLANIILETFZELT 12 dB SINAD
E15 DU tEERDE=EDTH S, )

Ff=. K 52-5 IS5IALI=EHRIE. FM OF L 20 kHz TREINTULVSAY, AFAERRET (400 MHz
WIZHTDFHRET) CTHERT DHEIE 25 kHz TH D, 20 kHz & 25 kHz D 58 BK HHEE X
16 kHz TRILTHY. 20 kHz DIFA D DU tb#F 25 kHz DIBED DU LbEFZABZ TEXELRNIEM
5, RABRA-BETKAETRFAEITIEDELT-,

8 & 525 R—FrR/LERHFEAEGD DU L [BILLUTEHMNSEIH,
[TNEADER AT LDOSELICHELRMTHEEICOVTIOSENINENERVWIEERBEHRENFER &
EALARICZRABMMEHICET 52— SR FREE RN BSERSE 2009 5 (FK14F9A830H) 0 ERE
EEEE BHREGEEMHE NENBRIUATLEZEERHRE TR 2053 A 26 A
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52312 FER-BEREDFrRILEHEDLE
B—FvRILFEBRATORFER- BERDFrRILBEAEHEELUTIZRY,

% 52-6 Rl—FrRILTFHRFATOFER - HEROFrRILEAEHE

29 BER B
OB Ch.2 () | @ Ch.13 (DA i )(a-D
77' 25 kHz i 12.5 kHz Ch.12 (M~(A)-( i )~(a)-D
a o Ch.13
7 v Ch.12 D~A( i (-3
Ch.13
Ch.14
(b) Ch.131 (~(A)-( i »-b)-D
6.25kHz | Ch.131 (O=(A)-(i )~b)-@
Ch.132
Ch.122 (D-(A)-( i »-b)-®
Ch.131
Ch.132
Ch.122 (-(A)-( i )-b)-@
Ch.131
Ch.132
Ch.141
@ | ® Ch.13 Giy | (@ Ch.2 @~B)~(ii )(c)-D
7 | 125kHz 7 | 25kHz
> A
)’{ (C) Ch.131 5 @ Ch.2 (2)~(C)-Cii Hd)-D
6.25 kHz 25 kHz
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LIFIZ. & 52-6 DIEXRETRT,

| 7rovmes CTT T rrovpER

1 =vsinexn CZ-C0 sosupEm

(M=(A)~(i )~(a)-D (M=(A)-Ci )~b)-D @-B)~(ii (e)-D

=== ot :l' |
25 kHz |12.5 kHZI 25 kHz I.__k_HZ_| 12.5 kHz | 25 kHz |

- -1

M~A)-( i )~a)-@ M~A)-( i )~b)-@
1ol
1 12.5 kHz 1
20 R
P 1 6.25 kHz
i R R v
M-(A)-( i )-(a)-@ M-(A)-( i )-b)-@ (2)-(C)-(ii )-(d)-D

-

1 1
125 kHz == | |

1 6.25 kHz
— s |—| I |
3 25 Ky IR B25 Kz 825KHz | 25kHz |
z

| |
1

1 1
125 kH el
25kHz ] T 625kHz |

| R

I
| 125KHz |

~(A)-(i )-b)-@

————
6.25 kHz

25 ks 25 1

I 6.25 kHz 1

L 825Kz |

5.2-3 R—FYRILFHRETOFrRILEHAEHLEDERXE

52313. HEKEN
EREDEANIIER VHF B EEKREON LRTEREDIER (5.1.233. & SHHB)ICKYRAE
REFE+30 dB (BLERED(ELR 5.2-3 423 KB) L THIRIEHMEZEH LT,

52314. WBHEREN

BEERENIREBEEEEL. FLEROBFHEEL>TWSIHFEHDLLRIZIYKROEIEELT=,
400 MHz THDFrRIVEEE TlX. FEREITHL 25%, 50% 75%D LR THERNELD=H. FhEh
6 dB, 3 dB, 1.25 dB FIFF-EXIHEIKRENEL TR, BEMRIERZEHT 5.
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52315 {GiRETILH
APERFATHERTS 2 EETIVIEERL [n], 2 SfEDEEEd [m]. ZIET7>TFHEh, [m]. 2E
ToTFHEh, (MIMERFEY ., ZORBFOBREES(A,d, h, h,)EREET D,

( d
| 2010g10 _— (d < Rbp)
Rpp

f(/ll d: h{:l hr) = pr + 4 d (26)
I\A’O log 1, (R_;;p) (d > Ryp)
{BL. BreakPoint ZTDIEEER,, [m]l. RUETOIGHRARL,, [dBIIFLLTES B,
/12
Lpp = ‘2010&0 (W) (27)
Rop ~ 4h;hr (28)

5.2.3.1.6. BEfREEREDETE
# 52-5 D DU LLIXELRBFEALEE=T=D DU Lk THE=H. U TOEUEH-TIHE. FEL
RITTERDEZEEZ (RN,
EREN - hEKEN>KR5250DU K (29)

ERBENIIELEREF30 dB L. ARBEAZHGER-IRAFTRENLUTELD,
BRBEREHERH-IRAYEREN = BERE +30-KR52-50DU Lt (30)

F BERENIUTOXTEHARETH S,
BWEKREN = ZHREN+ G, — f(A,d, he, hy) + G,
—523.14. HORRBOERYIZLDFTVME (31)
(G BEETUTTHHE. G- RIET7TTHHRER. ELLLHEXFF)

=X (30). 31 DHEIDINFLLGESHK (32) LN =dh BEfREERE &2 D,
EHREN+ G, — f(A,d, hy, hy) + G,
—5.23.14. BORKBDOERYICKEATYME (32)
= HEKRE +30- %5250 DU Ltk

HXBOZUTOEIIHERL., UBRADZEXERET Do
fQ,d, he,hy) = (BFEEA + G + G,
—-5.23.14 HORKRBOELYICLDATYME) (33)
- (REEE+30-%5250DU L) =X

T 2EETIVIZDOWNTIX ITU-R B P.1411-8 518
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i (26) DEEEEd ER,, DEERAD . K (33) ZdIZDULNTHEL,

I{2010g10 (Ri> =X (d < Rbp)
Lpp +'4 v

| 4010810 (- ) =X (d > Ry )
k 10 Rbp bp

X = Lyp

—_— <
ona() -1, 20, 4=
RW X—LW

m (d >Ry )

X—Lpp
d {1020 (d < Ryp)

X-L
Rov (10720" (d>Ryy)

X—Lpp

X—Lpp
e {Rbp x10720  (d < Rpp)
Ry, x 10740 (d>Ry,)

HX@DDEI 2 BEDIAKRFY ., FHEH-TADEZMIRERM L=,

523.1.7. REBELEMDEE

2 A (EETTFEh, [l RIEET7TFHER,. [m]) DRELER (TRKICTRDS,

dios = JZ_%(\/E + \/h—r)

H1li# IR Fa,£8,500 (=5 x 6,371) km EF B, K (38) 1D RBLIER ), [FRH LS,

dios = 412(Jh; + \[h,) X 103 [m]
= 4.12(/h; + /h,) [km]

52318 Bl—FrRILTHRETER
Bl—FvRIILOY ELREHEREZLUTICERH TS,

(34)

(35)

(36)

(37)

(38)

(39)

BEFRELIR BT FERLANILEFRERE0 B L. hERIESLANILE DU Eb=-40 dB [ZERELT

BER=1% X[ 12 dB SINAD &%45 D ERMEEZRDT-,

® ITU-R #45 P.526-13 #3518
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£ 52-1 R—FrRILTHEE (MAERM) TOREFRERE [km]

BWEKR FM 4 B FSK
25 kHz 6.25 kHz 12.5 kHz
HERK 1% 1R | 208 | 3R | 4K 18 | 28 | 3K
FM | 25 kHz — 193 | 230 | 254 | 273 | 230 | 254 | 273
4fE |6.25kHz 459 — — — — — — —
FSK | 12.5 kHz 459 — — — — — — —

RO RBELERSEET7 TS 4m ZIET7TFHE 4 m TH(39) M5 16.49 km E735,

# 5.2-8 E—FrRILFiBRE (BEEMfE) COREMEIERE [km]

WEK FM 4 fi5 FSK
T~ 25 kHz 6.25 kHz 12.5 kHz
5 1K 10 | 2K | 3R | 4K | 1R | 28 | 3K
FM | 25 khz — | 153 | 182 | 200 | 216 | 182 | 201 | 216
418 | 625 kHz 363 | — | — | — | — | — | — | —
FSK | 125 kHz 363 | — | — | — | — | — | — [ =

EMEDORELEMIIEETTHFE4m, RIET7TTE 25 m TR (39) N5 1476 km &155,

5232 [EEFyrILFiSREt

BEEF YR TBRFA OO OHRE R, FHREERMNIBIBETCOARSNIEEZSIRT

HokélLt-, BIALI-EEZR 52-9 12RT,

R 52-9 BHEFrRILKRASZHORBERYE [kHz]°

HEIR FM 4 {E FSK
LR 25 kHz 6.25 kHz 12.5 kHz
FM 25 kHz — 15.09 14.14
6.25 kHz 14.11 — —
4 {E FSK
12.5 kHz 13.83 — —

(CCTOHRERMIZFLERLANIIEZEERELI0IB EL. BWERIEBL ANJL%E DU H=-40 dB IZ
EXEL T 12 dB SINAD &AL ERMELERDI-LDTHD, )

Ff-. & 52-9 ITBIALEHIEL. FM OFEI(L 20 kHz TREHIN TS, 523.1.1. EiEREHED
BHICKY. #ERREE 25 kHz DIHEOBRERRBEHEABR-HETRATRFAEITIDEL
T=o

& 5.2-9 DEERARBE. FYRIIVBRELDBEFrRIL (FHEROFYRILEELGLLHEVFYRIL
D36 ZELEVLFYRIL) OFLERBOZEDREFRER 52-10 ITRT,

PR 52-9 BHEFYRILAREHOBEREIRE kHlE. UTEMMNSSIA,
[TNENDER AT LOEELIZBHELGRFTHAZHIZOVTINIBNNENZRAVSBERBBEEORER -5
BEAEARICHRARMEHE BT 5 —MER(FHREE MR 2000 5 (FH14F9A30R) J0FEHE
EEES FRAGRMIME NENERATLRZESHRE TH20F3A26 8]
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£ 52-10 FILARBOELHFRRE

HER HEIR FDEEH | X 5279 D
B | FyrIL FIDERE | 18 | FrRIL R EKEL | DE [kHz] | {E [kHz]
Al [MHZ] Al [MHz]
7 | Ch.2 7 | Ch.11

457550 4575250 25.000 14.14
7 | (25 kHz) < | (12.5 kHz)
O | Ch2 4 | Ch.121
N 457.550 457534375 15.625 15.09
4 | (25 kHz) JU | (6.25 kHz)
7 | Ch.13 7 | Ch.1
457.5500 457525 25.000 13.83
< | (12.5 kHz2) + | (25 kHz)
2 | Ch.122 O | Ch.1

457540625 | . 457525 15.625 14.11
JU | (6.25 kHz2) 2 | (25 kHz)

LITFIZER 52-10 RILERBOELERRRBOEXREZRT .

FHOSEER FHOSBER
[ sosnnex C-C70 susuwEm
4575250 MHz = =mmme———
—————————————————————————————————— ohit |
L 457.534375 MHz o
—————————————————————————————————— | cni2t
25 kHz -
15.625 kHz
rrrrrrrrrrrrrrrrr Ch2 Nl Ch2
457.550 MHz 457.550 MHz
457.525 MHz 457.525 MHz
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Ch.1 R ¢ % |
15.625 kHz
BkHz o T T e
,,,,,,,,,,,,,,,,, ohi3 457.540625 MHz

457.5500 MHz

E 52-4 BEFeRILTFHSEETOFrRIVEEERXE

EDO—RIZEWTEHFILERBODEIZ. K 5.2-9 OBBEIRBOMEL EIZEN TSI LEHER
L=,

400 MHz iR L BIEERIE &, B VHF JYULEEMDEL 400 MHz FORIK#EZFEAL TS, Fl
AR ELMMATIHRTS L. RITZERTOFAOVTANTHY. i+ km BENTERTLIHET
(TN, BICKD R BEHEEEEETILEFLBN, BEANTOFEAIL. ERICIIEEYOY
IWFIRZADEELHY . LR U LICHIBERNBRELLSLEEZONLGEL, ZOEH.ITU-R
& P1174-3 TIX. 7RI ARXET DAL AXDOERANRHON TSI EEEEL T HLLBEEHD
ErHBELLTHAFHERTILEL. EREICB T AEMRARIIFELSFERELT,
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F6E LTI —)LREIRE (B VHF 5L BRI
6.1. EIHBREE

r5.1.24. HlEMREHER IICHEVTH-ER VHF B L ERREO B KBHAEHICBET A L&
BERICOVWT BLEI—IILFRBICBVWTHR ALETHL I LEHRT H-OERARET o1

(1) BLEIA—ILREAABOEEET IV

MEBSOFHETILIAS I(EEMIEER 51-2. K 51-2. & 51-3 RUK 51-4%S8)EZFLD
=K 6.1-1 ZEAEHBDETILET B,

o (]
é é (] RERD
N (—] i)

... -l-l i
L
e
> ~
BER VDE ~

ik (7F0OY)
¢ = HERTSAL)

was
(VDE)

B 6.1-1 87— ILFEEFRBRBER

(2 AEER

6.1-1 [CBEWT.BFERLMMBMOERFEER. HLJIIRERE (FERITH)IZ VDE [2XD
FisaRITHEVERBENEESNSIEND, RBICTFHEZTEINEINEHERT 510,
SERAARICBFEIR—FrRIL TS EBREFYRILTSBETRET 5. sFHTREERIZDOLTIE,
M EREHER MR T O-OITRELGEBZRYERET 5,

Q) BLIA—IFEEHABRDBEFICHROIBBOEERA R VR EHKRZRIR
AERAABRTHEATOIZRBRBEOEEBRURVAEREBRRETT
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A)

BER

BERBOXEEMEIE 6.1-2 THD, AIEHFRHAILR 6.1-3 THY. EFF VHF BIREE
BEIZ PC.A—TAFTFHI4F . ARVNS AT FIAF RV ERBEAEREERT 5. H
B VHF B EZEBDZIEEEHD AF(Audio Frequency) EBZIYHL., A—T 447 F5
AHFIZT SINAD ZBITET 5. ZIELRNILEEREEAERRUVARINS LT TS/ THERL.
KRIIRBEARREMOERBNERALTVERNIEE ARV LT FSAFERANTHER
%, PC [EFR VHF B{FEZEEDRIEEOER - LIRICHWS,

JHS-770S EFE VHF B EEEE
- NTE-770S kS —iN
- NCM-1770 avkOo—5
- NBD-865 EREE
- 7ABJD0004 VHF 7> 77

B 6.1-2 HEWMR(BER)

P -

EFR VHF SR EEERE i

JHS-7708 7ABJD0004
VHF 7254

PC

avka-—3

i NTE-770S
. F2—IN
I L | NBD-865 it

1 EREE

1
1
1
1
1
NCM-1770 1
1
1
1
1

BN ® > F—7471 |
AC100V BB THI49 |

sRwE |
® g

ERBERTE. BEOE= 24—
OIS L|  TYTTOBGRENVERTHRA
FHSq4 [T T TTTTTTTTTTTTT
E=4—H

\ 4

6.1-3 AIEBBRRHKCERR)
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RS

RAEMMBDEEBHERILR 6.1-4 THD, BIEHBRIKEIE 6.1-5 THY. EF VHF TR
BREBICA—TATTFIAFRUVRRINS LT FS5AY /IR —A—2% 5T 5, EIE
VHF R BER BN —TATT7FI5AH D AF EBEMA-BREFLEREL. BERER
EOHEFHELTEET b, ZARBRERBEMOBRBNERALTOERENIEEARINI LA
TFI5AH /IR —A—2ERNTHRT 5,

JHS-770S EFR VHF EiREFEE
- NTE-770S +52—N
- NCM-1770 o> kO—3
- NBD-865 EBiREE
- 7ABJD0004 VHF 7> 5+
CiBERREEBER)

X 6.1-4 REHMR ((ERHR)

PP -
! EIRR VHF RRESERE 7ABJD0004 !
! JHS-770S VHF 725+ !
I 1
g i
1 i . 1
: NCM-1770 i : i
R b nte-7r0s | fme |[mElif]
! b= T AT [ ATT [
+—»| NBD-865 ! 1
| R - .
1 .
Py DU S | !
EW - !
AC100V EJE |—@—| A —T1% |
TFIAY 1
[}
1
1
ARG L 1
» 71—54-&:/ ---------------------- !
INT—A—4 REDOE=2—BKIZ7YTF0
B EUVEATER

X 6.1-5 RMERFRH (REMRMD)
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C) B
B DEEEKIER 6.1-6 THD, BIEHKFRMKIER 6.1-7 THY . VHF T—2REEE
(2 AIS EBRURRINSLTF A4/ I\D—A—3%E8HT D, VHF T—2BEEENLIE
FERTRETS-OOWERETEET D, RIMHABRARBEMOBERNEALTLENIE
EARGES LT FIAY /I\D—A—FFRANTHERT 5, AIS (FZIEDOHEL. BMEERY
EORMESMEE=2—75=OICAL5,

JHS-1751 VHF T—4@E&EE
- NTE-1751 T—4@E{E1=vk

- #lfEmA/—k PC
- 7ABJD0004 VHF 7> TF
i JHS-1751 :
i VHF F—AREE%E 7ABJD0004 [
: VHF 77+ || i
| i e (I
| /ThPC NTE-1751 | | |
i NTE751 | i@z [[az | || !
: I F—5IE (| a7 [ AT [
azvk ! i
fiaA : > i :
AC100V EiR i : '
L 1 :
ARYNS L |
0| THIAYS fom o o--
) ARQE=S—B7Y7F0
NI —A=5 BSEEYYERTHA
S -
! AIS i
i JHS-183 ;
; NCM-983 :
E osEeE | AIS avka—5 NT/E]-; 83 i
: rSURRUS ,
! > EEKE !

6.1-7 RIEMIRRHE (RHE)
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6.1.1. EIIRRBGEIRUITIES

EIRBROITERVGIZER 6.1-1 1277,

= 6.1-1 SEFEABRD BIELIHFR

Biz R 28 &£ 11 B 28 B 9:30 hi5 16:30

ST SHS. 2ERUTOMOEE (BREHEHN LERT) (K 6.1-8)
BER: SHIFS (H 6.1-9)
MM 2813 2a=FTst>%— (& 6.1-10)
fefm: B SHIEMESEEMFER EEMR MEEHNE] (F 6.1-11)

e
e B
ERE] L2l
&y
>
RIEMME

© OpenStreetMap contributors

B 6.1-8 SERESABRIGFT

(1) SREAERIGFTOERE
BLEI—ILRRAIREBRICHE T ORAABRGEAM R VBEHOREFICOVWTIE. UTOELGEHRER
RY DGR VBEEMREL,
BER. RERMBECRMBE TEZTYNIGZRETHI L,
REMMNMERTEDENECICHFELEIE,
REMHSATLEV B THSH &,
SALABREIRBEE AT SRR D H HMMDMEE TEN &,
REHBROB NN GEoN LML THEH &
ULDEHELLISREZTo-HER. BHIS. EERUZORDBE (BERBERN LS/ EX
sEERERIG AT ELT=,
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(2) HAEAERITIE
SRR (T, RASBRBEHTOMMBOMIT~DEZE (DYHEDRERRE) ZZEL. AR
Y1 BTRETHEEL. RIEVEBVMEE X FRBZRITTHET S EELE,

(3) REAABEIBROREIRNRT

6.1-10 REMMB DO ERE () RUT7VTF(H)

g —

6.1-11 MMBOEE (E L), 7T (BL) RUSNER(T)
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6.1.2. REHBRICHEITHHT
AERRICHTHEBREFOAETICOVTH LR DELEHLE T, R 6.1-2(FERADH L
BRERUEAERRICETHHEHET) . K 6.1-3WTRAOHN LR RUVEARARICE THHIEH

T)IZRY,

£ 6.1-2 FERAOH LRFARUVRIAHARICHTHEEHT

IEH M ERRE ESHIERE ]
A SRR R — 5.2 km
EEHAN ZEBAN—TF (-77 dBm) (2B LSFE
1S RS 150/160 MHz % | 150 MHz &
EEHIEE 25 kHz
ZIRAR FM
REMME 7oT7r5 30m 27 m
BER TUTTE 30m 25 m

£ 6.1-3 HERAOH LRFHRUVRIAHARICHTHEERHT

EH mEems | =HEEB

% S2EHERE RE A EFRER B E R HD=-DIBEIL TN DR TE
E H%Z;gélgf*ﬁE’#&wﬁﬁﬂww’ﬁﬁ 25 W (=44 dBm) 8 W (539 dBm) X
ATWFA—T VA ERRETRDEE L 25 W (=44 dBm) 8.9 mW (9.5 dBm)
EERIKE 150/160 MHz & 150 MHz &
g 25/100 kHz
IR 25 kHz TOHRLREDFILEIREE INZ—2 A H— A
(E 5.1-5 KUK 5.1-6 &) INF3—>2 B

7 /4 QPSK
LA 8PSK 71/4 QPSK

16QAM 16GAM

miE 7oTrae 2m 3m
BER ToTHE 30m 25m

KEMREBDLEE N RELIAEREFZREL-HERZDOV EBRAER (UTIHEROV E&RET
RIS, ) EHEIX 125 W(=41 dBm) & A

& 6.1-2 RUK 6.1-3 1B T, Nl ERFHDELEAFRBDOEARGIEANHDH. CHIXHERIR
BRUOHBRERBRDENFICLLSIOTHY . BRHIEIUTOESYTHS,

(1) FERAEZEHHEERE
LR TIEE 5.1-9 DLIICEBEBFENLTEZETNETNLOER VHF EREFELEESL
LT RARRTCIETBEREREREMMBORESZFANREL. ZTDEDERHITH
5.2 km T#H>71=,
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(2)

(3)

4

(5)

(6)

EERIKE

FZEREHIZIOVTIE, DENTREFTSEELISERBAIRCRERMBAIEEIZHE
RENZFRCRBEEZEETHIENEFELL, HLERETTIL, 150 MHz #& 160 MHz T T®O
BEIEERELIZAY. 150 MHz T & 160 MHz T ODBIE B iR # = (&, B AL Ch.82 M 157.125 MHz
& 161.725 MHz DED KS1Z 4.6 MHz 3RS, BRIGHRERM D ZE [EB+~HE m IR °, Z{E
LRILDEIEL 1dB LT "Tha1=6. AREDRECMMDOEERTEZDFEIZLDZELAR
ILDEEZEEARF453 /NS, 150 MHz H R 160 MHz 50 ER O HHE IS AEIEHERICHL
TRIFERFELERAD, ULDEAMNSH LR -PHEFRELIT 150 MHz FOEKBEERT S
&k,

wEIEEERAA R

N ERETTIE. HERELT 2 FEFEOFHENE (25 kHz BT 100 kHz) R U 3 FBEOER AKX
(7 /4 QPSK, 8PSK R U* 16QAM) DA EHE T 6 BYDIKREIE1T o1z, HlLIREIEFIC 8PSK
FIHERELTOHMEIL /4 QPSK LIXIERF *THAHAZLERHRE L= EFABRIZHT5
ZAKIE /4 QPSK R 16QAM &L TR R B IXATE R E DIELL 25 kHz 71/4 QPSK
LR AL A% EE DELY 100 kHz 16QAM DA A HEEFERTHILELT=,

HINE 25 kHz TOFERED FILREKREZE

PERBINTEE 25 kHz TEETIEDHEREDTLRERMEIL/IP—> A(125 kHz
B R/ E— B(RIDEARBE—BOD 2 Na—hEZONS(E 51-5 B8) . flERET
(X2 /83— DEEFEERBLI-A FEREGEROPIDERBMODZEIL DU LLEHEDIHERD
ZEBNDELLTEN. RIEENOEICKYERMAZEENDOESICEEITGMRICE
DICIGCT-BEBENEILT D 2 TN Nl EREFEROZ LM ORERT/AF—2 A XIE/N
A—2 B OWTFhh— A THETES, ULOEANEIIRBTIIMMBE THEAT S VDE
RE (X 6.1-6 EEER (MME)SH) OEMRICKY/MI—2 AZFERTHIEELT

B —FrrILFHRE . BET vV TSR EROEEL N

HEHRELTIE 25 W(=44 dBm) ZERALTLV =AY, EFEEAERTIE6.1.3.2. BhEFRAIR—F+
FILTFHRARVCBEFrRILTFESRFICEFTE2EELENDICTRIFLEERICKY 8W
(=39 dBm) ZFAL. LR RELGHBEIREEZEZE LM ERDOHN LREFHERTIE 1256 W
(=41 dBm)Z&ERTHEELT,

ATIWF ATV AR RDEEH N

0 R 6.1-7 BIEEE(F—FrrIILTHRET. 125 kHz BEN) . & 6.1-8 BIEEH (BEFrrIILT SR S8
R 6.1-5 WEREEHNDEN(25WRT 125 WE) [CLIEEEMNZEETH (7 Sk 258

2151251, EHEIOI(N)ERAK 8PSKIESHR

5 16.1.3.2. BEFRAIB—FrrIILFERFRUVBEFrRILTFESRITCETEERNIOZEL ADHIEIHESH
DEBE~DOFEICEAT L5HAESHR
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HERREITIE 25 W(=44 dBm) #{FAL TV =AY, EFERERTIX6.1.3.3. hERBIRTILF
F—TURAIEREZHITHEEB NI THREALEERIZKY. 89 mW(=95 dBm) EFEAT S
Z&élLt=,

N 7oTrE
NEEETEHEER. RERMBERURMB TOT U THEREEMMNEF>TILVEM 11
HEREINSEELTERRRUREMRMB TIE 30 m MMHBTIE 2m ELTLV A, EIER
BRTIIBERTIE 25 m REMMBTIE 27 m. MBS TIE 3 m OMEBIZTUOTTERET D

&kt

L EDEEMNS, BEFARIZBITAETIEIR 6.1 2(FERADH LB RUVERRICEIT5%
fEiET). X 6.1-3(WERADH LR RUVUEIRERICE T5LFE5ET) DIETHAER 1T DOEERFE
AL,

6.1.3. EIIRERIZH(THEEL HEDRTE
FIHRCTEATIFER. WER(FA—FrRIL TSR -BEFvRILTFSRED . TR (X7
WFA—TVRERE) TEATHIEELNIDONVT, UTFISERENEEHT D,

6.1.3.1. ZEIREANEER A
FRAEEBHEICOVTIEK., Sl ERAFERAZEDZEBHETE=HDFAEEIT -,

(1) BLEIA—IILFTOREMEBROFEEEICHTHEEENENEH
NERETIE. BERERTREITIFERDZELANILIE-T7 dBm(FERE+30 dB) ELTEY . X
AR TLEFRERTEARLALTHREREZET AL, RERMMBENCDEEH HERET S,
BEBLREMMBEOERIIR 6.1-12 DL312#9 5.2 km THo1=,

Rebiti) S

K 6.1-12 EEEEEE

6.1-13 [, HL EREIEEDEEHR (25 W) ZFAL-EfREHDIERR (5.1.234. HisB)RUY
5.2 km DIRA b ERT,
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99 ‘Sganmy \ -20
72 TSR 30—
= 'i/ ~ £
g 79 A 40 &
r | k=)
) ‘ - -50
S o 2 Epste ] N 60 i
- al ! JG.F, | \\ Y D i
# :17:7:88.1','1}'1'2 o N 70 Y
Bs 39 | AR 1 ! 30
4 (27,
,EzlEgsmL — | 3 90
19 \+{ 100
-110
" SERIR 3 -120
I
ITUR P52 -130
21 ‘ 140
0.01 0.1 1 10 100
BE2ETTTEER km] @ 52km DZEE

B 6.1-13 FEREXZIEBA(FEEK 25 W X {EH)

6.1-13 KYXIEEH 25 W BHICE 1T H5E8K 5.2 km TORIEB AL, -42.5 dBm &45, &0 T,
HERSERBRICRIEAICHBITERIEENE-77 dBm ETBHICIX. ERBENDEIEEH 44 dBm H
5. -425 dBm &-77 dBm DEHTHD 345 dB KiH T HI&kY. BLI —ILFTOEIRBOEE
ERBEICHITHEEBNIEX 8.9 mW(=95 dBm)ET B,

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

(2) BEIA—IILFEIRBRERDOBRAERICHS TIEEH HFEEOE T
BEI—ILRTCOERIIABREROEFNAET. ERETUOTIENMEELIZILICKY, Yl E#E
EDToTTEDERZKVEHARA 414 dB ML, 7oTHImASZEMA NIHET 1.26 dB D
—JIARDEET D, COBDTUTTEOERCKVEMLIEHRAR RV —TI)ILOREEE
T5HEEEH AL 309 mW(14.9 dBm) £425,
9.5 dBm + 4.14 dB + 1.26 dB = 14.9 dBm (= 30.9 mW) (41)

COFDEEFEHENGBOImMW) FH ERFIMCDOHBEMELTHEAL., BifRIEERE DB/ (5.1.2.34.
SR CATEREFZRBL-HERON LRIHEREZEEL-V 572K 6.1-14 [TRT,
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139 20
BEEMERERE "
~ i r —
119 :E3:2010gt\"30§‘:£ ! 0
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£ 79 40 @
3 1 50 R
@ O
= 59 RO\ 60
# Y i
& <\ -70 WX
;ﬁ 39 [EBIT_ L N -80
| E=2E, smlz”;j'l \ A \\\ — 90
19 N =] 2100
-110
-1 ‘ 120
EN 3/ 130
ITU-R P.52 N
21 : -140
0.01 0.1 1 10 100
REZET LT FEER k] X BEXON ERFESR

B 6.1-14 FEREX ZEB N (FER MERD 8.9 mW XIERKF)

BERBICBITAHFERDZEEBNELT. HEEDINLRFABRRVEEHIOHEBETHS
309 mW ZFAL. B LI — LR COEIABRERDERFAETIEL-EAEEZSR 6.1-4 [TRT,

& 6.1-4 BEBICEITAHLEDREEN

HEZDH LRGSR -77.0 dBm (= 432 dByV/m)
RIS BREREDERIFAETOERE -77.1 dBm (= 43.1 dByV/m)

HWEZROY LBRETHERA-77.0dBm (CHL. RAFHBREROBAFAETCOERIEXZZRE
MD-77.1 dBm &lgot=Z e, REIIAERICH TAHFERDEEH AL 309 mwW &LT-,

6.1.32. HERAIR—FrRIIL TSR RVBEEFT v RILFSERFICE T H5EEH S
(1) EIARFEROMIE
(7) 125 W9 HHEH

ITU-R &1E5 M.2092-0 [ZEWWTIXEBRBENZMMBE TITEZK 25 W LT EBAREEL TV D=6, Hl L&
SHTIREEHAELT 25W #FERALRZET oA, RIIHBCEIEBHMREADBEEALXIEH
HERBETHL HBDPICRABANDEELBARBOTELBMEL, STEEEET 125 W 2175
&k,

(1) FEHADBEIZHESHDIBEBEADEE
25WDEEHAZE 125WICHIET A EIZKAMMIBEBE~DHEEXERT S,
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RHMRBTIE. REEANN LR LFACELLLLSIMMBEN LRFAERICKVBONTEE
BEICHEEIL . ZORENSEESNIEREBERICTRIET S,

IHEIRELT VDE HREMN 125 W TEELIZE  EEH HE 25 W HD 125 W [TIRHL =10 AI%E
TORNEHBEMNEERLLS. B 6.1-15 RUK 6.1-16 (AL L& 510 O B fm 25 B D B SR =X
(51234 HiSB)MSERLIZIST7THS. E 6.1-15 [FZEEHAHM 25W DIHFEDIERE.
6.1-16 X 125 W DIZEDNEREZRLTHEY. EELENDEICKLEMNZEENOBREHERT
BIENTES,
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5 [iTU-R P52e| o ” ITUR P.52§ a0
0.0 01 1 ] 100 0.01 0.1 1 10 100
ERET 7T MEM [km] ERET T RREE [km]
(a) 157.1625 MHz (b) 161.7625 MHz
= S 3 1K=
B 6.1-15 R ZERH (WER 25 W X1ER)
138 139 T T 2
BHhEMEREE | 10
118 119 f\ N :
9 99
£ 79 5 E 79 5
= = 3 =
8 5 g w
B 59 g w 5 .
& B & - 70 H
B g [ B oo | BT
ﬂ‘n 2 - E:EE,;SIL‘M” -0
Ll N 100 19 =R S 100
19 K T I o
: ! N -110 ! -110
-* s e -‘ g
o ITU-R P.52 140 - ITUR P.52§ 140
0.01 0.1 1 10 100 0.01 0.1 1 10 100
BERET T MES [km] #EEET 7 ERE [km]
(a) 157.1625 MHz (b) 161.7625 MHz

B 6.1-16 BEEREXI ZIER D (WHEK 125 W £ (EFF)

BE.BWEREEENDENCKIIEMEZEENOBEFEREEDRT 50, 75700 HT AICH
[T2Z{EEHER 6.1-5IZ88HT 5.
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& 6.1-5 BT REEHADEN25W RY 125 WE) [CKHIEMMRETN (7 RIkR)

EE R EIEH N 25 WEHDZEE S [dBm] EEH N 125 WEDZIEEH [dBm]
[km] 157.1625 MHz 161.7625 MHz 157.1625 MHz 161.7625 MHz
0.1 -2.79 -3.27 -5.80 -6.28
05 -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

EEHAN25WDIHEEE125WDIGEZELHERT HE.25WE 125 WD RECEERER U E CEREIC
BIEZZEBHIANELUTORDLSITEEFEENL (172 = 3dB)HMETLTWSIENTITR
URKYFRAEN ., IBEEERIEBHDOL (FITICHTEIMEE) IIRETHHEHMTES, ZOITEMD
BEBHNELTHECERICEVNTI ST LOEE XL LT HETEZEENBMAINDELLT
HEEEKT B,

(42)

12.5 W)
25W

FOTC. EDEEBAICHL,. EELEEEENDENEREBNICHET HEIELY. RFDOHE
FREBEESHE LN DM D,

() EIAREROEEHIOEH

LUEDITENS, EEHAEMHELIZETL. MEROEEFEH NI HZEBHITHLEEH
F1125WDZEEAIZI B DMHEMEEMET HET. 25 W OHL LIREHER LB ATREL FIlT TS
%, ZDN=H. M LBRFTDEEHNITHS 25 Wi 125 WITHIELEEERWERATHIEELE,

(2) EIHABRERDEARAETSWICHHIEL-EH

BLEI—ILRTORIRBEROERAZRICSVDTHERBIOZER D 125 W (ST HZ{ERK
EFEOATEEEMLI-ECH. RIEBNAKREKEEL -, T BEMANCERERER) TLRKT
BHotz. INIE. MOEFIETEELL BFBHERILRICEIIEETHDHEEZOND, REBEOEMILLETE
LI-ZEBNBIEMELRIENVETHY. RELE-ZEEBNAEEEZBONIAERERAEL -,

FEOHR. RELE-ZEENHEZF/ONDIAEENRONY. TORERZATESR A DSAIESR
G &ELTHE 6.1-17 ITRT . F-. MRS R BIE RETO R, ZEBNOERERVAEELE
6.1-6 2R3 . & 6.1-6 ITRT K5I, BIE R ADSAIER E CIIMHETRODEEL AZE 125 W ELIzE
A BN LBRIE RETHRREICE THZETNDERBICKL ., BIEMEAF 2dB EHBLT
W=, EREEAEEDZEENZ2BZEEL. IR F RVBIER G TIXEELEHE 2 dB TITF
28 W TEELTAIELIZESA, 125 W TEELI-ERELIZZRZRDAEENFONT,
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© OpenStreetMap contributors
E 6.1-17 2EBANRELTIVHEORER
% 6.1-6 Z{EE|HAE
" fizk:3 HimiE | AEE
fE FEAE i ’
[km] [dBm] [dBm]
A 34° 143914 N 133° 16.8446" E 5.86 =751 -73.2
B 34° 13.7281" N 133° 173721 E 1.27 -78.1 =755
C 34° 13.8319° N 133° 17.3005" E 7.00 -77.6 -75.4
D 34° 16.1840" N 133° 13.9682" E 0.345 -20.7 -18.3
E 34° 142780° N 133° 16.9438" E 6.11 =75.7 -73.8
F 34° 13.9369° N 133° 16.9015" E 6.47 -78.4 -78.6%
G 34° 14.6723" N 133° 16.5967" E 5.25 -74.2 -73.5%)
X 8WEERDOZEBHME(MDAIEE. EimfE(X 125 W EERDIE)

EZEMICBFEIZEENIL ITU-R 818 P526-13 [TRENDESIZEELT 2 ARBIDERESET
BHIEF LBk EICRS (EH) TEHESLOEBZETRENS, SEDRERSGE. B 6.1-18(RHEHRILE
FEROE®N 100m ZBAS2HE)ITRT EBY. RERACERER) BRICHEETAILRWEHLT
E(R 63-7 B ICKYEHICRFLTRZESNLIKEDODBRICLYZEENNERTLLDESE
Zbnd,
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100 m LL E
(DF-YA]T!
XET RO HEEREIEIZ 100 m DE SRS EERNEBELETELTES

X 6.1-18 EEREEADDHA

FIEACBRR) [CHVTE, MROBREDS AR REBNERD, BRELRIHED 2 B
'él'ﬁ‘iénf:&%o)ﬁ“% 61_1 9 (:ZTTd—o 1ﬁ*ﬁh§|§]*ﬁ'Zi&ﬁ(':ohﬁﬁ‘zéhf:1§%lii%ﬁyf{mgtﬁ
Y. BRIk DA TIENSRIEL 5 AR TE S,

R 1 DES

RIZ1 &1 DERLGERE)

6.1-19 EIEEMHEICEIEREOEL

6.1-19 ZHIIC. BEERDAEELIIGE L. BEIERE 1 DORGIRAEIELIZHZEDEIZDNNT
BRET 5, BEEROAZELIZGEICHL. RFKDEETERHESBEDENRRELDDITERE
REFLCLAILD 1 DO RETHRAEETEIR T HI5ETHD, COEFTEEKDHAEIKLIZGED 215
D (#I3dB B RIELANILLGD, COTENLH LREHERICHL. RARBRTIEIRAETIB S
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WRELANILIZHEYSBTELHMND, CNHDEHIZKY ., R 6.1-6 D A NS E S TOEREESEIEE
M2 dB EFBREINDIENTOHRATHDIEEZ D,

LENS FETEIREENEBRIOITEEENIORFROEZELRONS 2dB ZRELE
8W ELBRELEIZDOWLTIX, WIEFTEIZEY 125 W D EICEhE T —4%2 RT3 LeL., HERxE
EiEgbdEELT=,

6.1.3.3. WHERBIRTILFA—TURERFICEITDEEL S

AT NFA=TURERFICOVTIEBE—FrRILF SR RVBEEF v I TS RAEBERD
125 W TIEIET H&. EZEHRDOBEIEE MK 50 km (R 6.1-9 2B M) LIFEICKELALD=0. A
—Fr R TFHRERUVBEF v 2L TSR ERFRICEIRRRECS TR REZELTHE
BREIOREEENETIFHIEELT-,

% 6.1-7 TR E—FrRILFHRFADBIERAVMERRDERICHL TR 6.1-16 &YREE
ERHDE, $9-765 dBm E72 B, Hl LREHER DAY ILFFH—T U EHIE-108 dBm THBHZEMD (K
51-15 S8)  AHOZEENEBIERT5-=0I1216.1.32. hERBIE—F I FHETRUBRE
FrRILFBREFICETHAEELENILRCKEFHAEMET HIEEL -, WEMBITAERDZIE
B5-765 dBm &H LRFHERD-108 dBm DETHSD 31.5dB EFLI-ELGEDT=6H . EEH B
(41 dBm) % 9.5 dBm &7455,

41 dBm — 31.5dB = 9.5 dBm (= 8.9 mW) (43)

6.1.4. EIAERBARARA U+
EIBREOMMBOE ERBBHREEET - Nl ERADETISEERHDHAE 125 W
[CEBLCEFRIEREZ ST ELI-#ER%. X 6.1-7. K 6.1-8 RUXK 6.1-9 [TRY,

& 6.1-7 RIEEE (R—FvRILTFBRE., 125 kHz BEh)

I 7E FE R 3 = 7T /4QPSK 16QAM
[MHZ] - 25 kHz 100 kHz
S E PR &
157.150 AE ERE 7.02 6.32
[km]
Nzl [—] B
161.750 AR 6.83 6.62
km]
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# 6.1-8 JITEIERE (BEF v RILTBEE)

- 7T /4QPSK 16QAM
WER 25 kHz 100 kHz
[MHz] HI5E &3 N N
AE R 375 kHz B | 62.5 kHz BEh
[MHZz]
B 5E BEBE
157.1625 ‘ 0.23 0.29
[km]
BIEIRE
161.7625 AE IR 0.19 0.32
[km]

#* 6.1-9 AEEH (R IIVFA T BIERE)

5E 7T /4QPSK 16QAM
B 7E BRE 25 kHz 100 kHz
MH BIE Bl
[MH] e B 125 kHz Bfh | 375 kHz B
[MHZ]
5&[ = e
157.150 I5 B 4756 —
[km]
[ = PR =
161.750 AE PR 4519 —
[km]
T—IEH LRSI R ILFA—T %L,
6.2. SEIIAERFIE
6.21. EIIHARERE—%
KA BROHBEBERVEARED—EFR 62-1 2R,
= 6.2-1 KIFBRIER LEARRK
g VDE EEAEE
F2 EEERX | o R e
" IEH . [kHz] R AR e
EIEAME (BHER) .
(BhEK) [MHZz] [MHZz]
1 {8 &l— 7 /4QPSK 25 | 157.1625 157.150 12.5 kHz B
2 WREE | Fr2RIL | 16QAM 100 | 157.1625 157.150 12.5 kHz B
3 ) 3573 7 /4QPSK 25| 157.1625 157.125 375 kHz BEh
4 BER | FrRIL | 16QAM 100 | 157.1625 157.100 62.5 kHz B h
5 R ILF | m/4QPSK 25| 157.1625 157.150 125 kHz B
6 o F—7> | 16QAM 100 | 157.1625 157.125 375 kHz Bh
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6.2.2. BIEFIE
EMEBROBIEE. LTOFIBICTERT 5,
(€D
1. REBRMBEISEERICRIITTHRELNILOEREEETS
2. BEBICEVLVTREMMBNSDEREZERBERMEROARIN LT FIAHTAET S
3. RipBroBRBICRITTEHBREBEDRELANILTEREEET 5.
4. BREBICEVWTHRMENIDEREZEFRBEINERTHET 5. COLEEFMEDLANILELEDS
FIMEBET S
(=5 ER D BHA)

ERTHERICKVBIEIREZBA he, RiHARERRT 5.
‘E=F RN F SRR VBHEF Y RILTFHREADIZE

1.

2
3.
4

REMMBEISEREZELHL. MMBILERERXETS
BERE.A—T1FT7FIAHFIZTSINAD ZBIET S

SINAD DEMNKELTLSEMNE I EFEEL ., KELIIKEET SINAD DEZEFHEERT S
FTE D SINAD DIEIZIEHFE THRMBOMEZHFAET S

AT IWVTFA—TURAERGDIGE

1.

REMMEMNMCERITEEES . MMENOEREEETS

2. BEBTIH/ARRTIVFNA—TUITBHIEEHEREL. FOBEOMMBOMBEZELRILE
BE®EZRITS

3. BERTHEUBWEREODHEEEHERTS

[(ZHRAKXDEE]

1. MMBXBEAETEHTS

2. MMBOERARELEEL., BATHEZED 1 hiRYRT

[AERIEEDEE]

1. ROFAREBIZFE=0. HBIEREL/MIATS

2. BAIERICEIET AL EHEDRD 1 HifgYiRT

6.3. EIIAEREM

FRE 28 £ 11 A 28 BICKIIAREEMEL =,

6.2.2. EIDRIEFIEIZHRL . R—FrRILTFHRE. BEFYRILFSRERCRTILFA—TY
BIERETOEEAREEML -, AR TH-BROLBEFARELTE 6.1-2 KUK 6.1-3DFET
ZEALFEERON ERERRLERICEL L,
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6.3.1. ERIABRER
BLEI—ILFTOEMHBREREE TS X 6.3-1 (. K 6.2-1 OFFRBRICHITAHRBREBENDE
BREZRICRLI-EDTHS,

6.3-1 RESHBRTORELE
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6.3.1.1. E—FvIL TSRt

F—FvrLFSEET GLRER 1 RURERIAR 2)I2D0V T X 6.1-2 RUZK 6.1-3 DFETEE
BALEETRRER BN R ELIBEEDON ERHERER 63-1 [TRT . EXRBRTIL. BF
BIZBEWCTERE VHF BREZEEDA —TAFHNEEZA—T4F T FIAFDTAL—IHEE® [
FDEEFHAIL. FHEZATEERELTH AT HHEE)ZFE AL T SINAD=14 dB L5 REHEL. TD

FrDMAMBDOAEIZEH T4 DU thERIEBEREZAIELT =,

F 6.3-1 MEROH LRFHERERIAESBRER (R—FrRILTibiRe) (RBREE 1, 2)

7T /4QPSK 16QAM
- EH (GAE&1ER 1) | (XBRIER 2)
[MT—I,] EIEEN 25 kHz 100 kHz
V4
N:| = [F] 3
AE R 157.150 157.150
[MHz]
HWIERD 125 W DU tt [dB] -0.5 -1.9
P BT 157.1625 ' Bt B EE Bt
= 41 dB 6.46 5.87
R ( m [km]
DU tt [dB] 0.4 -1.1
ESHIERY 5] 157 1625 8W (T :dBm)3% (-77.5) (-76.0)
+ : = SHIl =7 PR B
HER (= 39 dBm) I TE R 6.33 615
[km]

KEIERERIERD DU LHD TR, hERDZIEES

T AEROHN EREFFBROFREZFEAL, N LR R ORIRIER OER (5.1.234. HSHR)
WoERLI=ERIET T REMEREBNDOERERT V7S BMEROH LREFERRUE

EEAREREEMLI-T 572K 63-2(FBRIER 1) KUK 6.3-3GRERIER 2)I2R7,
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X o WEROY ERFER

BRET T TREERE M) A . Emmesss

4 [dBm]

i

114

0
0
0
0

BFREERE D = 1£49
130 m LIZIXRMER

H 6.3-2 WHIEROY LREFHERLEEIIARGREORMEERED L8 (ABRIEE 1)
(7t /4QPSK 25 kHz, Bl—F v RILTFHRET)

1

1

T 5734 [dBv/m)

39

19

99

~
w

(&)
©

w
w

19

A\ Epe  BEEMEREE | 10
= T cpr [ oGP | 0
— ‘\ﬁ‘—’ ' =88 —ZP’ L o 20ky T -10
‘\F\\X e TTTICC bmm - __._I _20
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I \\\\ ik 50 E
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/ -10
/ -110
BRI 3 120
x
ITU-R P.526 130
4 -140
0.1 1 10
e X WEROALREHR
BRET - TIRER k] 0 o armeE

BEFREERE D = 1£49
280 m &IXIXEMEM

6.3-3 fHIER DY LiRFHER K AR ROMMBERM O LB (HERIER 2)
(16QAM 100 kHz, E—F¥RILFiBiREt)

136



& 63-1 O, FHBRBEREMEROY LRETHERD DU LD EL. HEBRER 1 RUHERIER 2
[TENTELELE 1dB R THY. [RIXEHRDIERTH o=, CORDRIEABRER D AT R LA
EROH LREHEROBIBEMZELLE T H&. HERIAE 1 TIEHI 130 m, FAERIEHE 2 TIEHI 280 m D
ETHY. FEFEHROERERT CEafE LI,

6.3.1.2. B¥EFvRILTFHRE

BT v R ILTiSRE (RERIER 3 RUEHERIER 4)(2DUL\T. & 6.1-2 KUK 6.1-3 DFETLEE
ALA-EIRRER BN R LB ER DN LRHERER 632 TR, EEABRTIL. 8%
BIZBEWCER VHF SR EEEBEDA —TAAENEEA—TAATFIA DT AL —UHEEES [
DOEEERAIL. FHEZAERRELTHE DT 8% HEAL T SINAD=14 dB LG5 mEIEL. TD
BOMMBOLEIZH TS DU thEBIEEREFAIELT-,

& 6.3-2 MEROY LREHERERIESBRER (BHET RV TSR (FEBREE 3, 4)

7T /4QPSK 16QAM
- BB (GAERIEH 3) | (AER1EH 4
HEIR v e
[MH2] EIEEN 25 kHz 100 kHz
‘ I 7E FE R 3 37.5 kHz B 62.5 kHz Bt
[MHz] 157.125 157.100
HIERD 125 W DU Lt [dB] 62.1 58.5
M L#&Et 157.1625 ' Bl Fm R B
= 41 dB . .
.y ( m) ] 0.23 0.3
DU Lt [dB] 65.7 58.8
%%E;ﬁ 157 1625 " ;V!Bm) (:;]: iig;; -11.7) (-18.3)
b ' wE 0.14 0.26
km]

XKEFEHERIERD DU LMD TERIF hERDZIEEN

F- AEROHN EREFFBROFREZFEAL, N LR R ORIRIER OER (5.1.234. HSHR)
MoERLI=ERET L T REMEREBNDORBBRERT V71T HEROH LREFBERERUE
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