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IV BREBE
F1H 1bOMHz T2 IT—2BIERE

¥ 1E HEFRVHF BLERRFEONAMRE

1.1.1 ER VHF g ERRRHEO T ASE

T7HOJEEREELE LTHATSEERE VHF BLERKREL. KHOLREO-OIZFERT
HERNLGERECTHY . FRARARMRUVEFRREEILER THBIZERATES LS ITUR
® RR (BHRBEERA) T, T-EBREOMHEEEMH(X SOLAS (The International Convention
for the Safety of Life at Sea) I 1 TEHBLNTULVD, Ff=. SOLAS FHIITHEHLL T 100
UL EDOMMICIE. B VHF #SREBEARBFTonTEY (BREE=+T=%). K&
MMICIEHADKEN 25 WORERDEREFNEH SN TS, —A. DEMMIZE. D
B -ESRETHADONEIL 5 WOEBRENEH IN TS 7T—RAN B,

EfE VHF 8 L EEREORKEIL 2012 FICHESA-HREZBETETELE (WRC-
12) TEHLNTHY (k 1.1.1 SR) | B BE. T2O-HFERTLIF v/, K
BERFr I (BATIE, Ch.11,Ch.14,Ch.18-Ch.22 %) . ELOERE CB8FER) L&
BT 5-HDEMBEABEF v RIL. MERLTTEET HF v RILGEENERMIZCED 5
hTWha,

TORILERFHEE 2 (DSC : Digital Selective Calling) D& IZk Y. Ch.70 #&EIZ
T 52 ETREODRKRZERTHELEEIC, RABOERHESEHRIETH LT, GPS
K UB-EMONEFEREVEHES ZRABEOMMPLEFERBIC Ch.70 TEIETLHILEMNTE,
EBHRZLBEVATLELTHAINTLS,

(74 3 LBEASHREE) (BARESEHEAITRLD (BHEIHASHLIRL)

X 1.1.1 EM VHF g L ESEE

11974 £ O¥F 2B T D AMmOZEO - O ERESH (International Convention for the Safety Of Life At Sea,1974) D&
T, WATORZ D T DITHMIDME 2 D RN ZZRMENHE SN TNV AD,

2 Ch.70 # AW CER 4 X257 228, WL, Ch.70 DFHMAR Y R3O0 | BEERE IR ¥ v &M 7215 il

BERAIE SN D, BRANTILEBSAICEY D b7t ER I ZERA] (MMSI : Maritime Mobile Service Identity) 73|
BTHNTEY, ZEMTEEERAFE LI O S SHEIC B W THFITE 2 X ) I > T 5,
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EHAEIZHEVWTERR VHF B LEREREAZ CHASNIARE, AHBRIZE T 5@
P, REERD-HDERE. MOEH - R2RE. BHRE. MMBEMBERUKE
EHTHD

BHRMBRIRAAEDHELTIE, FTERRERTF Yy RILTHFZHUHL, T0&, &
FRATFvyRIL hMEA - BFERA) ITUVBATEREZTI. fIZE. [RPMITRER
HEEBVEDLED-OICBREREMUE L TGEEY 5. FEMTPICii 8 0BT IR
ETREHRDO-OMMETUH L TRET 5F. RAGHAROEHEETHAL TS,

. B VHF B LERBRFEZERTIERBRII. W1B4FRELGLOTS,

= 1.1.1 EHBERBGFERE 188 (WRC-125) OF ¥ RIILEER k¥

BEEE EHEE
g, |SERRAN) BB | popinmn | agms | | Fea | SO B p i | agss
WHE | BER 1ELE S | 2/ WhE | BER 1B S | 2/ s
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 | 161.5 x x x
2 156.1 | 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 22 157.1 | 161.7 x x x
69| 156.475 | 156.475 |  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
B RERUVTFHELOEZHDTIRIL 83| 157.175 | 161.775 X X X
70| 196.525 | 156.525 BIRIEHL 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 |E#. KLRUFEHL AIS 2 162.025 | 162.025
76] 156.825 | 156.825 [ x ] |

1.1.2 TOAINLEEDREER
BLEBEBRICEITEEIL. MF S oREEEETHOLRIARBENMERIATL
BRI EEFRENERTH =N EETIERLIZEVNWTEEFA—ILOFAS Web H
1 FOEE. [RIER. ME - MBHERONBFOLHIZ. T—2REOFELNKIBIZHEKX
LTW, BE. T—2@EELELTEA VLYY FMEEEDHEEBEEZFRALE-EONE
RTHAIN, BEHNESETHS NS, HF 4 VHF FZ2FBALE-RELZT—%&EE



DEANLEENDIZE 1=, #IT VHF F(F HF FICHANBEEEITEVD, SETERER
BIEEERBHELS ML, RELAT—FBEOERICHEDHZENMEESND,

—A. BLBHEKDO VHF FRKEHIIO EBREICHD, HICMMEEHNEE 2 (U
T TAIS] &EWLVS5,) [2D2LWTIE, BAPEEIZTRAOY MERERZED 40%F 2 S ihigh
HRIN, FLXREIZEWTIE60%ZBA HHENH S & LN MENEN > TV D, it
MIZIFRERIATOEVLOD., HROFEELERLCELSICU>BLIZKELEG TS E
EAibnd, AIS (FFRK 21 FICHEL S-SR AIS #(E L&, F 22 FICHELSO
- RMBAMEEREELRE (AIS-SART) RUTR 27 FICHIEL S -fERIES AIS 74
EFMADEHEMERLTHY., BB AISZAALEFELLGY—ERDILKRELHIZET SIS
A0y MERENEARZEEETES,

COESREDH, ITU-REREREEES-EHKEBEMM) THLRARBOAMFADR
EARDLN, FYRMBET—FBEOEEL, AREOV -BRREZEZIT. VHF FTOT
— A BEOBARFANMTIODNATELLIHTH S,

fZmE ALS FA-S0 # 5% AIS MA-500TRJ
(HEIHRASIEY) (7414 3 LK E1IR M)

X 1.1.2 e B BRRAIEEE (ALS)

1.1.3 EEREIR

EF VHF /& L BR&EE. 7HF 0 EFEENERTHRINATLSN, S, 722U
T—AEENELTREMICEELTLSRKRENS., BLEICBWTETOZILT/INA FRH
DB, TOAILT—RBIEZAREET DVATLEZEATRE LEOREOHMM S DIRE
NHY., CNETOT7FAJEFREHO— ST o2 ILT—2 BERARAKHE LTHAT
5T EN., TR 24 F 12 AD WRC-12 TRE SNz (ITU-R &8 M1842 #EH), Zhlc
FU, ITU MBEIEFER29F 1 B 1 BUEA S TR IILT—2BEZFATEILSRE
BETDHIEMNROOENT WS, L. TORILT—R2EBENCDREEEZRETSL%E
EHIC. EEFOHEHT7 TR/ EERECHALREDOLNT LS,

IHIT, FRE27THE 11 ADO WRC-15 12T, EEAMBICERTESF v /L (ITUR
#E M.1842 ZiEA) LEHRMICT—REEZTOEHDOFvrI)L (ITU-R #E M.2092
EEA) ITHBESht=,

5OATS GO Bhik Bl %E & Automatic Identification System) I, [EEE VHF #DOEHF v R &M L2 LICB T 5 Afmo
P4, A TCHNRNININE, MEEBRBE R A2 LT 5 2 L 2B L, MANOER] - WAL OIBHE - WA « R8T A BT
LIEHER S,
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REDTOANT—EBEEVATLOBERMZR 1.1.3 1277,

b EVMMER U ol (R4 7 7Un BER O oE B K OF Edekm )

[] ] ap = H 201955, Ch 27,281
! [ EEE P07 GhE B4 1027, ASM 11028, ASM 2(Z 533,
! [ +TE Ch1027 10283 77F0O% @IS

________ A St —_— e . e e e

T o So—nl Gh Gigw CaE) b 7 Ny
Ch#ES |80 | 21 (81 |22 §82 )23 |83 424 |84 |25 | 85 § 26 | 86 Ju027| 87 |102a| 88
T8l (haHz) 157 025]157 050|157 075|157 1008157 125 §157 150157 175 457 200|157 225 |157 250|157 275 §157 .000[157 325§ 57 350 |157 375|157 400|157 425

=
Ch &= | 80 | 21 81 22 82 § 23 | 83 y24 | 84 [ 25 | 85 § 26 | 86 M_LAIS 1 RSM 2IAIS 2
A8 (=) b161.625|161 650 161 675181 Jo0 4161 725 J161 750|161 775 4 61.800(161 £25 |161 850|161 875 §161 800[161.925)161 850 [161 874 [162 000 162 025

(MHz)  1segrs| l1sases| FB &L T WRC-12 THESE

Frrlz  FE & BB THE L 5E  TE OF R

|
|
|
EA 100kH: TR 124 50Kz 15 §2019 7 405 100k 1B i ~. I
4 "t <t >

|\ Ll L A P019 M S Ch2027 2028 (TASM 1 |
Y ] ASM 28 LT ASMTHIA (BIEF! |

7 — % ifif= CFIA L XEIPTIRE

I_I Hhifr ezt c 57— %Rt CFl ll (RIS T )E ST
U 1 ) 1027 1028 ASM 1 ASM 2 |
—— ~ @ oh & 1209 Ean |
VHF FULF—4 EBIE RELT w%o S12THEF OF AL Tl [ WRo 15T AT :
Ch &S | 75 76 | Ch.75,76: AIS D RIEZ{Z |
|
1

FES (Z(T 10% (390 (] :Ch 1080 =157 025 MHz ). EfA] (p T oo e e e e e e e e e
FeFRIAZE 20% {40 (4 : Ch 2080 =161 625 MHz ) T35 HEZT —4 B 27/ (VOES MFerl )

113 TIOELT—LBEEROREE

TUOALT—AEERASZRE LT WRC-12 THEINF ¥ R)LIEX Ch.80-Ch.86 BV
Ch.21-Ch.26 TH 5, 1 F¥ RIILOFEIBEETF O EFEIE LR 25 kHz THEHINERK 4
FYRILENRDSZENTES 2 100 kHz HHBEBDGEENARETH D, EEREIERKT
307.2 kbps & AIS /A F 1) A vt— 9.6 kbps [2xf L TREMIZEEGENARMLET S
LEHD, 512, WRC-15 128 T Ch.80-Ch.86 R Uf Ch.21-Ch.26 [%. EE THBEDFIA
MNAREEF v RIL (LT THEF v RIL] E0L0VS,) &, 2HEMIZHBLTIRT 5F v+
IV (UT TERMICFIAT2FrRILl LS. [TRITEATLNS,

VDES [, AISDNAF ) A vtE—PDFEEZBME LEZFERF Yy RILELTWRC-156T
Hfzl2oBRIn=7 T r—2a VB EAyE—D ¢ (T TASM] &WLV5,) & AIS RO
VDE ##& L THAT ST LAREF SN TEH Y. Ch.24-Ch.26, Ch.84-Ch.86, ASM 1, ASM2,
AISLAIS2 DF ¥ RILERAWNS Z EEENTLND, ZDIFS, VHF HIXEMEEEEE A 30 km
BETHLI LML, AIREZFRALTAISERZEET 51=H. Ch.75 RV Ch.76 #H
WBIEMNEHLNTLND,

WRC-15 TIZE LI VDES BF v RILEZA D) VY AR (FEALMER) TRAT 5%
HEINfA. BTEIL 2019 FICRESIN D WRC- 19 IZHEBH I,

WMBF vy RILEFERTEITOIILT—RRERFEOEBEREZICOVTIE ITUR &
M.1842 ICESH N TS, VDES OEERIEDNDS> L. EHARNICFRAI S2F v RILZFEH
95 VDE R ASM [2DWVTIX ITU-R #1& M.2092 ITESH N TS,

RS CTRITOUETIRTH S ITU-REFHEM.1842-1 [ZTEDH b - F v RILE UL ITU-
R #1%& M.2092-0 ICTEDH on=2HRMIZHAT 5F ¥ RILEFNEFNOFMEHEIZ DL
TwEEEIZRT .

YASM (7Y r— g VEREA v —3 Application Specific Message) 1&. AIS F¥ RANV-HL TWAY R L 5T —
HREDBENEZ D120, 2019 EN S EHATF ¥ R /UIZBWTH T 5 Z 28 WRC-15 TED b7z,
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ST v L EEAT BTSN T4 BEJBOERREICONT, & L12ISRT,

# 1.1.2 #igF v RILEZERAT 5 VDE O EERRE

25 kHz 50 kHz 100 kHz
) . 7t /4 DQPSK 16QAM 160AM
TEEA 41evel GMSK ) . . .
7t /8 D8PSK (16 multi carriers) | (32 multi carriers)
BEDE K G1D F1D D7D D7D
WRAR : 157.025 - 157.175, {@FR™ : 161.625 - 161.775 (Ch. 80, Ch.21, Ch.81, Ch.22,
B2 [MHZ] i o

Ch. 82, Ch.23 R Ch. 83)

ZHREN )

fafm - 256 WELF, B8R/ : 50 WLLF

X ENERX TIL Carrier power & &RED

WEHF vy RLEFERTASTORLT—2BERBOEZERD/AF A

1.1.3 12779,

—AR[2D\T. &

# 1.1.3 HIRF ¥ XNV ZEH 35 VDE OEZEHD /T X —F

25 kHz 50 kHz 100 kHz
-23 dBm LLF -23 dBm LLF
BEF v RILEN (X) — (ETFD 25 kHz F+ | (LET®D25kHz F+
ke AT BB | FLIHT 2B
BEFvRILBALE (%) =1 70 dB — _
BT v RILBIRE &K 70 dB
2R

['I
X

MRS : -107 dBm
BER : -107 dBm

RS : -103 dBm
BER : -106 dBm

fefES : -98 dBm
#BER : -103 dBm

X BEF vy RILESN (H) (F25 kHz & 50 kHz R U 100 kHz TREDEADVELZ > TV EH, BIERXD

RBICEHETRE,

EHRMIZHAI SF v RILEERT 5 VDE OEFRIEIZONT, & 1.14 277,

#1.1.4 2HRNICHRAT 5 F ¥ RILEFERT 5 VDE OEERRE

25 kHz, 50 kHz, 100 kHz

ZIRAX n/4 QPSK, 8PSK 16QAM
EROEK G1D D7D

- R : 157.200 — 157.325. #BFB : 161.800 —161.925  (Ch.24, Ch.84, Ch.25,
Ak % [MHz]

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

ZHRREN OGO

MmAeE - 1-25W, BFH: 125-50 W

¥ E1ERXTIE Transmit average power & &REiC,




SHBRMICFATEAF vy RILEFERATAVDEDEZEMD /AT A —F(ZDUV\T, K1.1.5
[2RY,

#1.1.5 £HRMICRRATE5F vy RILEZEHAT S VDE DEZEBD/NNSA—4

25 kHz 50 kHz 100 kHz
0 dBe 0 dBe 0 dBe
(|Afc] < 12.5 kHz) (|afc] < 25 kHz) (|Afc] < 50 kHz)
ey B 42 7 v % /1|-25 dBe -25 dBc —-25 dBc
H7) (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)
i D
g;j; T M L
ZAEH% /4 QPSK : -110 dBm m/4 QPSK : -107 dBm /4 QPSK : -104 dBm
R 8PSK : -104 dBm 8PSK : -101 dBm 8PSK : -98 dBm
16QAM : -102 dBm 16QAM : -99 dBm 16QAM : -96 dBm

HENEOT—2EEOMA MgFvRILEIT) ELTE, /LY z—RUOXEOF RS
BIAH 5,

[/ L9 z—mEH)

/)L™y = —Telenor #tI1Z& 2BAMD VHF T2 LBEY—ERELT, EFA—IL. &%
FHRY—EX, HBBREHR,. EFRE. BEERTHE. WMMEER. WEB 72 X, VPN #ii
HEICRIATTREE LT W5, BEEHEE, BERML T0BETHY. 60 TBALHBRBIC
KU, LD —DEHETERL 2400km TR SBFRECEFLEMWELTNVDS, T—FL—
bi&. Bk 21kbps, LR 133kbps £ -2 TWVS, B 1.1.3 DER(F, ¥—EX -
T7 (2007 F) THY. ARIIMAIEEN GG ETRT,

Dekningskart VHF Data

338 mm 193 mm

VHF Data
Bredband

625mm

17 kg.

1.1.3 /)L™ x—® Telenor ¥tk 3 VHF T X IILEEH—EX




CREIC R 5 EH]
KEIZ$H+5 VDSMS (VHF-FM Digital Small Message Services)[Z2WL Tl&, RTCM
STANDARD 12301.1 THEER UEMMEHRARE SN TS, X Z M E = (EREEMRE R
FRICIGETESHLDOTHY . VDSMS (FESDEEREHE. ZEESLALEEZS
L.BBEVRATLANEELTOWEWNERTA FPRAR=R"ZFATHEDTH D, EE/N—X

k& E 150msec &£%> TV,

2016 € 12 AIZ FCC EHRAEDLETMNITHONTH

Y., SRORGBFZTAPFINATNSD, R 1.14 & VHF FrRIL—EETT,

NAVIGATION CENTER  us bepartm

The Navigation Canler of Excellence

ent of Homaland Security

UNITED STATES COAST GUARD

LL.S. VHF CHANNELS

Hew Oid Ship Ship
Channel | Channel | Transmit | Receive Use
Number | Number | MHz MHz
1004 01A 158050 |158.050 |§:;Dperaunns and Commerzial, VTS, Available only in Mew Orleans / Lower Mississippi
1005 054 156.250 |156.250 [Port Operafions or VTS in the Houston, New Oreans and Seattle areas.
D8 fil] 156300 | 156.300 |Intership Safety
1007 o7A 156350 | 156.350 |[Commercial. VDSMS
o8 [i}:] 156.400 | 156.400 [Commercial {Intership only). VDEMS

24 B4 157225 | 161.825 |Public Correspondence (Marine Operator). VDSMS
25 BS 157275 | 161.875 |Public Correspondence (Marine Operator). VDSMS
fidi ] B 157325 | 161.825 |Public Correspondence (Marine Operator). VDSMS
a7 BT 1587375 | 157.375 |Public Correspondence (Marne Operator). VDSMS
B 1.14 VHF FvRIL—%
F 1=, BEMBR#GS (TALA) @ ENAV ZERITH VT, VDES ORELEHRTH S ITU-

R #1%5 M.2092 OHRETICMAITTHE - HEMAERSN TS, ITU EHFEERE (Radio
Regulations ) [ZHEWETF v RILEEEHIICEA, 2021 EALDREERZEE - REFL T

LV ao

Sz, EHRMIZHAT 5 F v RILAITO VDES (&, J]RITD AIS THIAIN TS AIS
FYR)IZMAT VHF T—42@BEFyRIL, FTIVr—L a3 vERAYE—DF v 2RI
(ASM). VHF T—A2BE2BEFvrrILZLHZHILOTHY . ERFRESHKE (IMO) TIE.
2024 ENHE SOLAS £HIDFEMIZMA I+, GMDSS QDR IEDBRFAITHNTNEH, FDh
T. VDES £ BMREH AT LEEINTL D,



SAT Uplink

N

| N S WS
r — e f 5 e, |
VDEI-A VDE| - B
SAT Upd Y
Long range . 46MHz |
AlS Ship transmit channels for VDE | separation i AIS-VDE ship receiving bandwidth

1.1.5 VDES OFIfHA A —
HE8 . ENAV19/11/4 draft IALA Guideline

(TOE2LT—S2BEOFAA A—)

S, TABEOFERICLY. BEIZEFAIAMOREOMLE, E5ITIEK. WROK
i, MABEREOR LG EANBFEIATL S,

wrEEEEon.
- ERBERT /AR Bk
¢ - % T
LBl . VIMIIPPYIF-F - SR-ERHES
. - FRARELEE R AE R
L ReRREEIES e a8 =1 EEOERER

- EfTERRE

7 - RiELOEE
- ERAROTE RIS Dl o
- ROERRE. ke & ‘ _ -
T FHILBE
) _ﬁﬂ it e Ly 1Y —Ry B/
A IR AROWE é W | **‘_

T . Ef/TLANEE B
e S T S PR X
Eﬂ i =i8 - =

e e AW BITh
P H &

116 TOEMNT—REEOFASA—



F2E RRBOEREHORE

BIRBOHARFICH--TE, TOFILT—2RERE L TEDON-ER VHF ORFK
BBV T., A—BARBCHEERREO7FOVBEARDLO L ORRMLADKRFTETS
DLENH D, B VHF EDHAREFICDONTIE, Fol 28 FEICHMHBREHE LTEELS
FMELRESATLOFHELGIRICE T 2RRBEAD-HORMHEHEDAERRE] T
T. HlERERUVBET 1 —ILFICHEITHEAEEREEREL TS,

1.2.1 BEHIZAREOFE
BRI RREIZB LTI, LLTFD 3 DOEEIZDWTENEFNERBERADOAIREEDE
HETo=,

(1) E—RBR#® & DHRARE

Bl—RER#F L DHAREFICHE O TIE, FELIK (Desired Signal) 1ZxF L #5F i (Undesired
Signal) NEDEREDZIEL AL (DU ) THNITEELRYILIONZFIBET S EEHIC,
BIEMNR YLD DU M o EfRIEREZ RO . BARBERADOATREMEDRFTE1TS.

(2) BHERIREE & DH ARG

BEEEREE EOHBREFICENTE, HERICH LT RAEDRERENZELAIL (DU
tb) THBN. T, BREAENETHATUONERETE SN (BRERE) ZiEEL.
BIEAAR YLD DU e SRERRIERE 2R, BIRBIEADAREMDIRESE1T 5,

3) AT NFHA—TVRIERE

ATNWFA—TVAEDHREFICHNTIE, BEEEEDHFZHIC VDE RU VDES EEH 5
DERNEF NS LT, BEFERAEAICHEEYL/ A XENFRE LAEEIET T SHEE
MR HD, CORBREZHERTLH-H. EFEEERAORTILFIHEBINI-LEDEH—T>
EMNEAEL. BEBEYLGEOESE () LHREMZEZRD. BRBEAOTEREDORE %
75,

1.2.2 FHRFETIL
FHBRAETILELTIE, BERIOMMBANDTERUBMBENSBERADTHEL
T. TNENTFHETILZROBRDEL SIZHEL. BFFZEITS.
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® R é « — BEREIAL)
(voE)
By,
T jor AR

/ (VDE)
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BRI, AT HETILTIRAE
CRMA R B0, BRI

fiafia =
(BEFERE)

THETNVEER 1 (BER» SR~ TH)

________________________

| B2 (VDE) A5 JE< VDE 0
BRI AT SETFILTIRE
RS R B8 BRI
FAEDAL

— FERTFFOY)
<~ - WER(TIHIL)
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— FE

RTOHIL)

&~ = HERTIHL)

®
% VDE
DE e | /

‘-r-':l - - - el
LI L -
«—

i A
o
"“’ (VDE)
BER
(BEFEEE)

TFHETNVEEN 3 WBRRPFELRTHICMF XY IRE)

TORINT—RARBEREBEICEVTIE, 2 DOFEME (25 kHz & 100kHz) [CTDWWTHRET %
T2tz CNOREEFT ST TRV EFRELTOANLT—ABEEOF Y RIMERGRE
EXRE LTRRTHE A—FrRILTERFDOZEEIR 121 DL ITREN, BEF v
FILTFHREFADBEIEIR 1.22 O&LSI2REIND, oo ATILFA—TUREHEIZOL

TIHE 123D &S5 I2REINDB,

1 1
1 1
IN— | A
i M=
L CL | 1\ | = FEls
T T | ] T T T T T T
12.5 kHz

bi<
VDE 25 kHz 1ig

!
VDE 100 kHz ;E.I

K 1.2.1 RA—F¥RILFHRAFHEERXER

| N
J->:‘<L0kHz(¢rL\Ja5&§i—ﬁz) %‘—'é /\ voE

/W_p! |‘/\1 L 4‘1/\

A ==53E
/\ vbE

St 25 kHz
P 625 kHz
P |
S .é————%
VDE 25 kHz 1§ ! VDE 100 kHz g

B1.2.2 BEEFvRIIVRERHEHRAR
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VDE 25 kHz

Sh—i<; 25 kHz

S—i<

1
VDE 25 kHz 1ig

1.2.3

1.2.3 FAR¥HARHOER

(1) R—AEHFEOT SR
B—RERMEDOTSREICHE T 5HREMER1.2.1ICTRT, A—EARETFOTHEEFIZH
WTIk, EEE AN 25WDIHE T, EEFEHEA25kHZIBDZEICH N TIE, 11.51km~
12.6km. 100kHzDIHEIZH WL TIE., 7.93km~8.30kmDEERIEEE Z FEIR T ALEAH D, £
1= EEEADL0WDIEE . EEREEA25 KHZEDBEIZH LTI, 14.43km~14.65km.

100kHzDBEIZHE WL TIL, 10.13km~10.44 kmDEEIRIEEH TR T D2DLENH S,

#1.2.1 B—F ¥ R FHRHOMMREIER [km]

B EEEE
(%)
[\ vpE

>t——i<— 375 kHz

! VDE 100 kHz %Ei

AT VFA—T U RERFEFHERE

= . ZRAX (L) . FEE [kHz]l (FB) RUSDLDEKRHEE [kHzl (FE)

7 i 25 1-[/4QPSK100 25 = 100 25 S 100
(W] [MHz]

0 12.5 0 12.5 0 12.5

o5 157.150 11.97 8.3 11.88 8.24 12.6 7.93

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

Q) BERREFOTHHRE

BIERRBE DT HRATICH T HIRIER# 2 R1.2.21279 ., BERREEDFSRAIZH
WTIX, EEHAN2WDIHEE T, EEFEIEN25 kHZIBDIZEIZH LN TIE, 0.21km~

0.39km. 100kHzDBEIZHE WL TIL, 0.33km~0.37TkmDE[RIEH ZHER T ILENH S,

Ff-. REHAMNSOWDIBZEICE T, EEFEHBA2KkHZIBEDIHZE(Z(X, 0.41km~
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0.43km. 100kHzDBEIZH WL TIL, 0.39km~0.41kmDEIRIEH ZHER T ILENH S,

#1.2.2 BEF v RILTHRFOHREIESE [km]

e | g | EEAR EB) B (L (RE) RUBLEREE L] (TR
=15 A E
. /4QPSK SPSK 16QAM
mA | EEs Q Q
25 100 25 100 25 100
(W] [MHz]
25 62.5 25 62.5 25 62.5
25 157.125 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

B RTNLFA—TREHE

RTIWFA—TUAERFICHITHEEREMER1.2.3. £1.24, R1.25RUEK1.2.612F
ER

RTIWNFA—TUREREFICE N TIE, FLEREEN12.5kHzR U37.5kHzDIEHE . E(E
HAMN2BWE P50WNDIHAE T, FEEFEEA100kHzDIBEIFRA T ILF ML 2 EFEM-o
T=o

PIDERBENkHzDBE ., ZIRAXHN/4QPSKTIHEIEH A 26W TEEHEIIEA25
kHzMD1HE (X2.37km~2.54km, #{EH AH50W TEEFEHIEHN25kHzNDIHE [£2.87Tkm D B
(REEEE #HER T DL ENH DN, ERAAXMNSPSKEUP16QAMMDISF AR IILF ML Z &
[TiEmh-ot=,

PIDEEMEN2KHZzDB S, TRAXHN4QPSKE USPSKTILEEH AMN25W TEE
HIEIEA25kHzDIHE (L. 0.25km~0.35km. E{EH HH50W TEIEFEHIEN25kHZzDIHE
(E. 0.30km~0.40kmDB[RIER 2R T LLELNH LN, TIRAXI16QAMDIGE TR

IWFHBRL C EFaEMoT=,

£1.2.3 AT NFA—FUAERGOMIPEER km] (12.5kHzEEN)

vr | g | EEAR (EB) . B NJ (P8) RUROERRE (iid (TR)
=g Rl E
/4QPSK PSK 16QAM
W | AR w4QPS 8PS 6Q
100 100 100
(W] [MHz]
12.5 12.5 12.5
157.150 — _ _
25
161.750 — — —
50 161.750 — — —

% T—] FRTILVFA—T L,
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£ 124 AT NFA—TREROMBRIEER [km] (37.5kHz Bh)

. _ ZFHRAR (L) | wHEE kHz] (7)) RUGDEK#HE [kHz]l (TEK)
b A
/4QPSK PSK 16QAM
(W] [MHz]
37.5 37.5 37.5
157.125 — — —
25
161.725 — — —
50 161.750 - — -
 T—] FRTIVFA—T L,
£1.2.5 AT VFA—T VAR OBREER km] (0kHzEEN)
i - A (LB . FEE (kHz] (hE) RUBPDERME [kHz] (FE)
=1a A
/4QPSK 8PSK 16QAM
wh | R wiQ Q
25 25 25
(W] [MHz]
0 0 0
157.125 2.54 — —
25
161.725 2.37 — —
50 161.750 2.87 — —
T R ULFA—T L,
%£1.2.6 AT IVFA—TVRAEREOBERER km] (25kHzEEN)
e " FRARX (LK) . FEIE (kHz] (hER) RUOBDERHE (kHz] (FE)
=E1a piil
/4QPSK 8PSK 16QAM
wh | Ems wiQ Q
25 25 25
(W] [MHz]
25 25 25
o 157.125 0.35 0.25 —
161.725 0.35 0.25 —
50 161.750 0.40 0.30 —

% T—] FRFILFA—ToHL,

(4) Z7FrRJBFEBELTOSANT—2EEORERIAIZONT

THOJERRELTOAILT—ARENRA—F vy RILEFERT H5E. NERETKRD
F-BiFRIERE TIE8~13km BEZMHELL, A—FrRILTOHARRETHD LHEESH
Do

T, BEFYyRIVEERTHEEICELTE, HlLEREFTRO-BERIER (0.3~
0.4km) UEZHFRINEL, £ANFAETHY . RERLEXELNEEZOND,

BE. B—F Yy RILTOHAVPRETHSZ EMb, BE. TORILT—2RBERKIZE
Y Ton-FRHKEZERT IRENT IO EFREICH LT BREBITEEDTE Y.
chick Y, BFARRITOANT 2 RERKEBAT S ENFAREEL D,
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1.2.4 BRMFHEEHAOBESHEIZONT
(1) ERMh#EIESt

BEMLERH TE., EEOIRILF—ELEERADERLOERNEEMICHL,IZSH
THEY., ThIZEDE, DRATLOEBEAMEIZH LT, BRHERHICEESTDHESI VAT
LETOREICEET IWNENH D, SE. ERHERHOEEE (ERBERNEERE
R BEE38T TERFAICETHANADILERES] (FR2HF6A) ) ~OBEEHEICDONT
‘it #1701,

BiRMERS TIE, FHET 2R A. ERFAOEBIRBEINA TS LEIC, HEXR
EHRTETHILENTEDIRRTICHY., FERBLEVELGHEMETHY .. BRIMADE
BEORBINFEEHOESICE DV LBRFIAZITI C EAREELRIGEEIE. £HPEZER
L. SOLIBEENBZINGEVGEEIE. FHG 2@8RATLHILELTVS, BEHFIC
BITHiEEEEZ. ThEThR12.TRUEKL2.8 TR,

&1.2.7 FHP OBBFARE (6HMFHE DiEiHE

[ EfREDRMIE SRR E DEMIE BhEE
E[V/m] H [A/m] S [mWr/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

£1.2.8 FHG OTHFEE (67HFHIE) DfFét

— EfEREDENE SR BEDEDIE BHEE
E [V/m] H [A/m] S [mWr/cm 2]
30MHz—300MHz 27.5 0.0728 0.2
300MHz—1.5GHz 1.585 f (MHz) ~(1/2) f(MHz)"(1/2)/237.8 f (MHz) /1500

150MHzH T ORI T—2BERKBICE T HEMABERMEEZROD L. R129DEH

&b,

%129 150MHz

WT ORI T—HBERRCE T HEHFEE (65 HFHE) DOfEiHE

s BREEDEMNIE HMREEDENE BHEE
E [V/m] H [A/m] S [mWr/em 2]
EHP 61.4 0.163 1
&5 G 27.5 0.0728 0.2
BROEEOEHICOWTIE, TEBREZREFEIOSRHFINLIBROBEOELE A ERTAIE
FHEEEHDH] (FR11 EEBMBEETES0 B) I2EVLT, UTOXAEDH SN TL
Z
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S = ba K
"~ 407R?2

P BAREBE [(mW/em?]
D ZEHBRAAEA (W]
D EEEHRORRBEBHARICH T HHEXFIGF
P BHICHADSEEEFREEHETOMA L DER [m]
D REHRE
TRTORFEBELEWNGE : K=1
KEDORFEEET HHE  K=2.56

N Q@ Yo®m

1

F1-. 150MHzT PRI T—RBEHREDETE. £1.2.10 IZRT,

#1.2.10 150MHzE TR T—2BERIEDET

EhigF S EhIREH S KEIRP
2.14dBi 50W GBER) 2W (GERRB)
(1.64f%) 26W (fefia =) 41W (fafB)

CCT. 2TORNZEZEELLGWVESEZ—R1, KHMEORFNEZEET HHEET—X
2, 7—R2 OEHMBR/MEICEIL, #E ERVAKRFOREYIFELRVRIFZELSE
EEEETNAHDHEEET—AR3 ELT, K1 ITXYELRTLOREEEZZEEETICER
fhegfadtZimE g DRtfmIER Z RO MERER1.2.11 [TRT,

R£1.2.11 FERPEESERE T SRtfRES

EhigE N F—21 F—22 r—2Z3
50W GB=ER) 0.81m (1.81m) 1.29m (2.89m) 1.62m (3.61m)
25W (fefifB) 0.57m (1.28m) 0.91m (2.04m) 1.14m (2.56m)

(RPDIEK. EHPICEITHMREREZTT. () NEEGGIZETSHREERZTS .

150MHzE T 2RI T— 2 BEERKICOVT, ERFEREH~ADEEEEZRET L, &
. 1560MHzHT 2T —2BERFEOFAICENTIE., BEFOEMRVHF & R#kICHEERE
FEZRELTERZITI>LDTHY . EROHEEHOESICE DV E=ERFMANITHA
2LDTHAHAEMD, FHPITEBVWTEHET 52 ET 5,

(2) ERBEEHAOBESHOBRHER
ME & ERRIBOBRIERE (L. M EREFDHER. 1.62mULERINIE, KEMEZEERT
EHHDTHDH, BROBERRUMMBICHKRESNIEFROMESF., FIKOFAERE
ZERINEDECHRERZTIERTEILDEEZLOND,
Ff-. BIKOERVHFO 7 F OV EFBELBROBSFIEDL LGN =H, BROER
DFRRBRICHRFZEZEZA 53 DOTREGL. —RUGFAICEVNTE., RERALMERE
Lt nEEZLND,
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3E 1I50MHz B T8I T—2EEREDOEMNBEH

1.3.1 150MHz &7 P2 ILT—RBEE IR T LOBMEHE OBRE
150MHz HDHEMFHIC DN TIE, ITUR #h4 M.1842-1 ZBF A, RAKBRUVEDIRE
HEZEDHDHZEEL, ITUR &4 M.1842-1 ITHRE SN TLWAWERIZDWWTIE, LTFTD &
BY. BEERATLEOHMEEFZBFARTT 5,

(1) HSERAREHEOHEE
SHEARBHIROHFRMEICONTIE, HEELEAEEZEEL THEH LEHER, UTO
EBYLTHIENBELETHD, HBH. 41E GMSK AXIZ DL TIE, RITOMAME BENGER
KB (AIS) OFBMEESELL, 16kHzUTETHENBELTH D,
@ FERBRREFEES 25kHz D £ D

4 {E GMSK ZiHA K 16kHz

mHa0On o7 bEEMEREERAN 21kHz

NSO n L7 NES/\BEBERARK 21kHz
@ FERABEHFHEL 50kHz D+ D

RILFHITXv ) 7—REEXIREER 47kHz

(HTXxX)THIT 16 T 5.)

® HERABKRHFHEL 100kHz D% D
RILFHTxv ) 7—AREEXRIRIBENR 90kHz
(HTxx)T7#IE32 T 5,)

(2) EIEEHRR
EEZEPIRIL. EFR VHF ZEAY 5 RMERERIE & RIS FERR (AT TEeER A
EWS.) B KD 2 NEEBRUVEREBHRERAEZRFTZ. RETHRKENVEER
[CBE2EDTHAH &, Fl=. BETHERBISOVTIE, ZHROERFEAKTEE
ERATH- T, TOEFROFIG FEXFIRF) (X, 2.14 (1) 1dBIARTHEH L ETHC
ENBEHTH D

(3) ZHRE N DIEFHEEE
ZHIRENDEBEECDOVNTIE, Eff VHF AT 5 ERHRRE & RRICHFEREE
41 RERFA. BB ZaERAXICIYVRBEZT OB I IERBOEELEETH- T,
ERBIERAMTEE 18 SORICIBITIRAKBDEBEREFERT HHDIE. TOEHRES
Z IWLTICEBITETSESENTED LD THITAELGLRNETHIEABEAT
Hdo

(4) BEF v RILRHBED
ITU-R #1& M.1842-1 TlE, BHEF v RILRHEAIX, WX FEOREKREN 5 25kHz,
37.5kHz. 62.5kHz B 1=+12.5kHz DA ICESF SN 5B AMNKREEE ALY 70dB KL
HEWMEXIE (=) 23dBm UT&INTWAHA, UTOEHZFIZKY. 60dB ULELME
LTHIENBLLEEZAOND,

O TPENLERARICEDIBBEMCHOTIE, BEF vy RIILRERENDZHERENH,
5 70dB BEIMEE T D &IFELL, —MBIICEEESICELTIK. A9 —T72T (U
T PA) THBBEEINFEDEBANICTHASASLL, COEE EEEE/INNT—TUT%
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BBY DESDHRRABEHS (KA, BT E) OFECIYBEEF v RILETTIERS
BANLMNDZEERD, COFERPBAZERT D-BI21F, EEHNICRHBOH
% (FMEBNLYKRELGHAAETEER) PA OREORELGRBALADEL Sh, EH
ZHRETHITIT)ALPEARNDEL RS-0, B GEELRY. RIAPERE
ZETHEITURBEDEEEZETDFTETERT A LEFELVLDELD T &,

@ ITU-R#E M.1842-1 DEERARD VAT LIZE LTI, example £ 2 TWVS
EMD, BMTHEHICRE SN SEIC DL TIX, SHhil2H (2 B R ER AR ROk
MAREDERREFZRFA EHERTHIENZENEFLVVEEZAONS  F=.
ITU-R &4 M.1842-1 THE S h 3 ETSI EN 300 392-2 [%. [ ch fmEEAHH -60
dBc EEHLNTWNNSZ &,

@ ITU-R & M.2092-0 Tl, §#&. EFRBEED-H. THEEBTLARNLE (K
DATLOBEFYRILEER) THAHAN., &E M.2092-0 TIERERERD-HEE
FHLRNIDNEE->TEHELT. VDE DHEKENELY 70dB LLEDMBEE ch RRENZ
HBRTHIHZEMEOHMNEL VD, %, EFRETTFSEIBERZILTHIIENEFL
WeEEBZLNDZ L,

@ ITU-R &% M.1842-1 (X, #HEF ¥ RILISEHAINSELEOTHY . BERFEZEEL
2 DTHD, £f=. CDEIEMEIL ITUR #F M.2092 HBHLANIZEHE S N-LDTH
Y, 5%, SHEMICFRTEIFrRILEDBEHEREZ DD, RETHEMENEL
HBIEMEBZADN, BEME LTS IENEFELINI &,

(5) FERGOBREDHEE
AT TFRAEGFRURERGFDREDHREIX. TOFILT—2BERBIHEF ¥ R
WEFERTSIEhD. ERFIAZRIRET SO0, EEEEICEBTHIENEFEL
<. ETSIEN 300392 DEEEZHEFZ. HET S ENBEHTHD,

(6) ZhRBHDHRRE
ZhRBEHDOHAREE. ITUR #hE M.1842-1 RUBRTOER VHF O7F R0 @&E
FROBEEMBEZRFER. LR 20%. TR50%ETHENBEETHD, =72 L. ZHRER

BAR. BHTLERRE WMEF) (X 26W 2. BHLLGWERRE (BFREF) X 50W
FHAGWNI EET D,

(7 v U7 RHEE
TORINT—HREREE. MHBEEEAEE (AIS) LRFRICHIBERARICKLSE
DTHY. Bon-RAEHZLZHOEKENERALTHERTI-HICE,. F¥UT7EVX
HEDHEAMFITAELTH S,
Fo ) T RABEBEOREMMELEIZOVNTIE, HOEDER (RTCM ZED M EH R
UVESZE AIS OEMMNEHRSE) ZHFEA. ULTOEBYLETEHIENELETH D,
® FrUTEURFI. BROFETIAKRKIOVT., HOEREMSHF IR
—NEREZELI-E. TOZEHANLRNILLZERELANLOBEBULETHS T,
HELARLIZI0 TIORNLEMATZEXR (=) 77T TIR)L (0 TORNLE 1mW &7
%,) ZBATIGAIE. BRORFEXTHHEVWLDOTHSZ &, 2L, BED=HD
ESDZEEIE. ZORY THLY,
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@ FYUTECAOZEBMIE, ZEMBIO2 I UBLLEET S,

@ FyUTEURADZEHEEEL. REET S F ¥ RILIE (25kHz, 50kHz X% 100kHz)
ET 5,

@ HEOLANLIE, 1 5BICHENT 2 2 YPERTESGMICAE L-ED S 5&/ME
EL. BREHITLHEDET S,

® HBE.ZEBRELANILKITURES M.1842 ITEH NI ERAXBNIEL T 5,

(8) ZEEEDRITHIFEHY
REZFEORMMEN (RERE. BRX(IBEEZRFHESE) (COLTE, #EOT7 T
ATARITONTIE, BEBERELTERECAHTHDIN. TORILT—RRBEARIC
DWTIE. BRFIAZIHRET LD THY ., SOLAS FHICEDETHREDEHKILIN DL
DTREGNIENGEERTRBEEBETHIDOTHY . thDEREHEDHAMELELRIE
FEFEEHFA. BIRMICEHTH2BREORELUNME, BELGVWLETH I EME
LTHD,

9) Tt
TOANT—RRERBICHEVTIE. Bon=REHOEDMNAER S0, SEDT T
Dr— a3 VEDFRA-—XE#BERA. TOANERARBICT—2T7+—< v FDIZ#EL
OHA - BAFHLBEEREL TV DENDH D, Tz, ELSIA—H—HRMTOEEE
AlREE T HEEICIE. HAEEGHROEBEEOHRAZEZHEIL TELENH S,
INLDORISIZDONTIE, SEOFFAZ—INDEREHLRIEOHIOEELEEILCO.
BRREDH AL, ERVERL L > TRBHLZRYVBADNTHONEZENEETH D,

1.3.2 150MHz T 2L T—4 B EL AT LOE MBS
NETORFIZERFEZ. 150MHz HORERBEFERAT ST P2 ILT— 2 BIERBORM
BIEEIZDONTIH, UTOEBY ETEHTENELTH D,

1.3.2.1 —RpIEH
(1) ERERET
FRATLIAKEHIE. UTOLEY LT 5,
7 ERERHEEN 25kHz DD
157.025MHz M 5 157.1756MHz & T® 25kHz @D 7 iK%
161.625MHz M 5 161.775MHz & T® 25kHz fEfED 7 iK%
4 FERRERHFED 50kHz D1 D
157.0375MHz, 157.0625MHz, 157.0875MHz & U 157.1625MHz
161.6375MHz, 161.6625MHz,. 161.6875MHz KU 161.7625MHz
v (FERBRRHEFREDL 100kHz D10
157.06256MHz K U 161.6625MHz
TH. 157TMHz HFOERIE. BET HEER/IC. 161MHz FORIRMIE. #
BLEWNERBICETNENERTSEEET S, ==L, —BEEBEEAKXDSB
BIZH->TIE, 16IMHz HHFERTEH L E L. %5@1'9*63%%&%?510):5&.(\%&
FAT5IEMNTEDHILET D,

(@) HEEAX
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—BREEARX. ZRREEARX. ZRARFEEAXREIZRAREEAXLET D,
COiGE. BREIZTHERAXICKDEENTRERTHSZ &,

3 ERAAX
ZRAXE., FRAEKERICIECTUTOESY ET5,
7 FERAERHFEES 25kHz D1 D
4 fiE GMSK £ A X
MAD o7 FEBEBMEERAR
NGO n 7 FEE/N\BEEBERANK
4 FERERHFED 50kHz DH D
TRILFHITxx ) 7—AEERERBERAAX (B ITXv ) T7HIL16 £T5.)
v FERABRRHEFREDL 100kHz DH D
RILFHITXRv ) 7T—AREERIREBERAARX (FITFv)T7HIE32ET5,)

(4) E&EEE
BEAAXDEEEREL. UTOEBY TS,
4 i GMSK Z£iiAX 21.2kbps
Ma0Dn L7 FEEEAMELERARX  28.8kbps
INGD o7 FESH/\MEMAMEERARX  43.2kbps
RILFHTxv ) 7T—AREERIKIBERAX (HTx+ ) 7HIL 16 &9 %,) 153.6kbps
ILFHTXxv ) 7T—AREEXRIRIBEERANX (U Tx+ ) 7HIL 32 &9 5,) 307.2kbps

(6) EHOER
ZRAXICTHEL T, BEZBREL. ULTOEEY LT 5,
4 fE GMSK £5A X F1D XIX F7D
A0 o 27 bEBEMBMEERARX G1D XIE G7D
NSO n o7 FEE/\MEEMEERAKX G1D XL G7D
TILFHITXxv ) 7-AREEXEREBEHFAAX D1D XIE D7D

1.3.2.2 MIRRIBEORITEIFH
(1) AEEE

O BRBOHFERRE
BEBOHFBREIEL. UTDEEY LT 5,

7 BELEVERS
+5X107 INTHSH Z &,

1 BETLERS
+10x10"°LIATH S C &,

Q@ LHERERBFROHERE
SEREHTFREOHREF. UTOELEY LTS,
7 (ERARBIRMEEA 25kHz D3 D
4{EGMS KZEHRAAR 16kHz
ma0On L7 CEEEMAMEERAR 21kHz
NAD o7 FEE/\MEMEEHRAARX 21kHz
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4 FERARERBFHE 50kHz D £ D
TILFHITXxr ) 7—AEERERBERAAX (B ITXv U T7HIL16 £T5,)
47kHz
v ERARRETEA 100kHz D1 D
RIVLFHITXv ) 7T-AREERRBERAAX (B TXv ) 7HIE32 £T5,)
90kHz

@ FERHDBEDFEIE
FERFOBEDHBEIL. UTOEY ET D,

BEEG TEEHOBREDHFRIE

1GHz X% FED 100kHz OFEIBIZH (5 FHEAH 0.25uW LUTF

1GHz Lt FE®D IMHz OFEIREIZH T HEHEAL 1pW LT

@ ZERRENRVZOHBRE
BRAZEHRRENE, BELGWVVERBILS0WE L, BET HERER 25WET S,
ZEHREADHFEREIL. £R 20%. TR 50%LUTET S, CDIFE. LREFR
REFRBANEBAGNI &,

® ZEHRRENDIER
BT HIERBICHOTIE, ZRRENZ 0.TWHADL 1LAWE TOMICEZITETS
HAHIENTEDILDTHITNEGLSHEWNI EET S,

® BEFrURILRZAVWVED

7 EREREGEEN 25kHz DL DIZH - TIE., #E RO E R, 5 25kHz Bt 1=
BHO (+) 12.5kHz OFEHRNICEF SN EHEND. HERENLY 60 TIANILLLE
EWMETHDZ &,

4 (FRBERHHEA 50kHz DHDIZEH > TIE, #XRD B KM S 37.5kHz B l=
BR#OD (+) 12.5kHz OFFEAICEF SN LHEAN., #HEREHELY 60 TNILLL
HEWNMETHBZ &,

Y (FERERHBHEA 100kHz £ DIZH > TIE. X K0 RERHEM» 5 62.5kHz #ih1=[F
BHO (£) 12.5kHz OFERICEFT S NEBEAN., ERENELY 60 TIANILLE
EWNMETHDZ &,

@ EIEZTHR

EETHIBEDREARIIEEICHEDIIDTHDZ &,

BT OIEEBICOVTIE, ZHBEOERFEINAKTEEERAETHY .. EEEZFR
DG FEXFE) (X, 2.14 (&) 1dBiLUTTHAB I &,

® Fv)T7trRHEE

HRDZEET IEEBDERICOVNT., hOEREISRFSNER—DEEEZIE
LizB. TOZEBANLRILLAZERELRNILOEULETH>T, HEELAILIZI0T
URIVEMELEXIE (=) TTTIRNIL (0O TIRNLIE ImW &9 5,) R DIHE
X, BRORFETHEVELDTHI L, 2L, BEDHDETDEEIF. ZD
fRY THLY,

COGFEITHEITEHF v )T AOZEFEEL. EIET HERARRETE (25kHz.
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50kHz XI& 100kHz) & L. ¥+ U7t ADZEHBIL. ZIE/BEIO 2 S )BUE
L35, Tz, BELRILDEE. ZEAALRLE 1 HBEIZENT 2 2 ) BEISER
MICAELEEDSHEDR/MEE L. BREHTIHIDET S,

BHE. ZERELARNLE. UTOEEY LT3,

ERAER I FIEBE

R ZIRAR BHRE XI//Q)I/
18 GMSK ZHH R ‘

25kHz | BAOn Y7 FEDmgEZss | ZDLELERR | L 1o7dpm

NGB o o7 SES/\BMBAERAX

e LA WVERE -106dBm

sokly | IAFYITEY Y F—ABEXRELE
(F I TR 16T B)

BEd HEERH -103dBm
LookH, | RATFHIE U T —AflEEXRIgEH | BBLEWRRE | 103dBm
(HITXxXUTHEIL32 T 5, BT L EER -98dBm

(2) ZEEE
BIRMIZHT SEREDREL. 2nW LT THD Z &,

1.3.3 REHZE
ERNT—RMUISERESN T SB LA VHF FEREBRFEFOUTEICET S LNEHT
HHH, Sk, ERBEXFEERE (IEC) FOEKFMNLGERZEEATHLT S ENLEFEL
LYo
BEICERT AERFAANESIE. BRDHENGLRY ., REFSEHRES (SR 511
Ev b2 ERLUMERIE) ETH5NXEHRABRBTRE L-REFSLHARES LT 5.
Ft-. EHOBEE—F (TR M- E—F) BHHEEFTNITEL S,

(1) EEEKE
@ BRBDFEE
BETIR (WEiR) ZEELRET, BRHEHZAVTAE (WN—X MEIZH-TIE
N—ZX FHDFE)T 5, BROEFRIGEFEFT IESEEFRIELITAEL. Th
ETROREED S LARBRENRRELGIEZRARBDOREL T A ENBEETH D,
BEBITEESFOERANEREAVDSSEIERNRELE LTAET S EATED,

Q@ LERKHEE
FEFSLHRRESZANET L LTMA & E(HARKETENIRA LG HEHRK
LT D) IC/ONDBARY FADTHDEBAITOVTARY MLTHSAYFZRAN
TREL. ART FADHDOLREVTREZICE T E2BADHN., ThENOEEHAD
05%E T HRKRBIBLAES 5. BEROEFRIFFZEET HBEFEFRRIELITAEL.
ENETNDOERRFGFICTAELBEDI bHRAELHEZLSARRRTREET S &
AEHTH D,

Q@ ZEHRES
RERSILRBRES ZANESIRFICMA-EESOERNENZ. GRKENGTFZANT
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AET 5. EHOEFRIGFEAT HAHAFEPRIELITHAE L. TNENDEDRIGF
[CTAELECKRMEZERRENET S L,
EFEERICEKYBIET S ENLEFELLA N—X MRICTAET 2HE (L. EER
FENMEKRELGDIN—AMEYRLEABHEIY L +2ITRVEIBICE T 5 FHENERE
L. ZOREMEICEEHEEOFERZRLTEYENETHENBELETH D,
ZHIRENOEMEEDHERL. ZHRENDERZITIHEDRKRKICHHRZEE
ELT, ZHRBALAKGREZTV. ZERRENOERBEEZHERT S LMNESY
THd.

@ MBEFrRILRHREND

EENSIERBRESEFANESE L. ARV ML FSAVEERVTIHRERDENR
U RO B EF v RILEREN - RIRBICE OV THITNEG TESD N5 FEHRAD
BAZHEEL. EROBENLDLZEZROBEF Y RILRAVENET B, Ff-. EXHE
THEHHET DI5EIE. FOREL-EFRENOACEICHEF v RLRREENERLTCE
HE DI ENBELTHS,

BHE. N—RAPRIZHLOTIE, AR MLTFSATERIIEREN 1 Yo TILadhi-
YU 1 BEUEDN—RXBPASELSIZL, E=VREE—FICERELTHEFITOI_&E
5,

BHOEDRIFEFEAT DHIERETEFHRELICAEL. TNFNADZERRIHFICTEE
LI-EOHRIMERD. BEF vy RIILRRENEEHT LI ENBETH D,

® TEREFOERE

BEAOKECTHABEIESE. ART MLTF A4 FE2RNTHENERICE T
DTREREFDFIBNERES B,

FEEFOBREDRE 175 BIKREHAIC OV T, 9kHz M5 4GHz &9 %,

BHOEPRIGFERETHIBEEERRILICEEL. ThEThOZEFRFIRF(ZTH
ELIEEOREHRCLDMMETERFNDBELTHENELETHD, CDHE. AN
9 MLT7FSA YOO BREFEHIEISERERICRET 5 LR LT HA. BIEE
PHOERDIRIBERVARY FLTF 54 TORNBEHETDORZEZZTHEEEF. ARY b
VT F 54O REFERDREEZKXS LTRAEZITOTHRLY,

(2 =EFE

@ BIRMIHT IEREORE
EMZERETHEARZHESE. ART MLTFSA T EZAVTEIRMICEKT HFE
REOREZAETT 5. COHE. ARY MLT 54 FOHEREFHIBEOETTESR
SOBEDAEDRICAVLNLISRTEELRIEICKET 5. Ffz. BHOZEF RN
FEETHEERFERRILITEE L. ENETNOZERRIGEFICTRE L-EOKMNZE.
BIRMICHT SBRFOREL T HENELTH D,

(3) ZFnHEE
D FyUTEURHEE
ZERETHRABZHESIE. ZELEBEORERITEVTERTEETED ONIZES
LRILEADL, RICEHBRFEZEZERBICRELEZGESIZEWVNT, AR LT FSA
YEFRAWTEELLAWI LZHERTHIENBELETH D,
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BE. FrVT7ECADRERME (REZFENMESEANLTHLF Y UT VAR
REABMET S FE TORME) NRMEETEOONELLTHLI L ZHETHIIEN
BHTHDo
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E 2% 400MHz HT o2 L EERE

FT1E 400MHz T2 LML BEREOBRE

2.1.1 MEEEREOCFAME
WLEBERBE. a7 M. BFEMR. 2oh—. REEIz -G EXRBEMICALS
NBIENEL —REBEERICHMATHERLNARMALTEY. T vy DPFRMEERER.
BREXE. #EZELEMADLEFRICSVWTELREFERELG DTS, MHNDLEHETHE
AT 558k, BREFEh#fAKIZLY. MADOBAETEENATRELEDLIIRL
THAShTWS,

(BEARELZEHR SR
2.1.1 MEBERATLA

™m—<

BRIDGE| B EBEREBR EAERRRT L
/ (—H DA CHI) P

— Y Y Y Y Y Y ﬁ

eEcR B ' '
Wz Y Y§ BB LY LY & LY LY LY

H 212 MEBEEVATLA

WM EBERKIL. KEOT7FOFBEAKXICBITAERF ¥ RILIE, BRHENLAEANE
35 TEDHLNTHY., 25 kHz & 12.5 kHz RO F ¥ RILAEH N TSN, BAER
UHARICBWNT, ERICERA SN TS EHDE, 25kHz F v RILEROBREFENERT
H5,

—hA. BHAETIE, MADIREICE - BT 2ELEOHABEECHEB, BZEEDT:-
HOERBAELTERAIN, 29 R— o ELOBEIZCAWVNTSY . LEBEGARICHE
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BEVATLNMEEAINTLS, CNODERICOVWTIX, AEMRBEOREKE 3 K (125
kHz O F v LR HERAL TS,

#£211 MEBERMEORREHE

457.525, 457.55, 457.575
B iE % ((MHZ] 467.525, 467.55, 467.575
3 467.6, 467.6125, 467.625

¥ 467.6 MHz, 467.6125 MHz, 467.625 MHz [ZEAEME®D 3 F¥ RILTH 5,

BE. MEBEERFEEEALTLSERBIE. £93600 BHTHIA., K2.12I1ZFFT LS
(2. EBEMICHEESIN TS 46TMHz 50 3 Fr RILIFERA SN TOWRWVRRIZH D, 5
DEBBOEMFIACHAREOBELZH LB AN L. KEAD 46TMHz & T2 ILAR
B E L THEBHICFIRAT S ENEADND, 2L, SO 3 FrRILIZDONTIE, 4 E
MMRIZE T EFRANHEEICBETIDELDH S,

#212 MEBERFORBEBBUBRUVRHFAR (BRRHEM)

(FE 29 &£ 9 RIR#A)
B # [MHz] ISR mEEER i) YEMME EFASL
457.525
S 457.55 2,561 1,387 1,157 17 529
i 457.575
H#
& 467.525
467.55 0 0 0 0 0
467.575
= 467.6
]
" 467.6125 1,043 1,037 6 0 56
=} 467.625
&5t 3,604 2,424 1,163 17 585

¥ WThoOEBKBIE, 457MHz % (EEEE) ORKES 3 K. F£/z1X 467MHz (BRMEE) DREKE
SREZTNTNEEL TS,

212 TOAINEOBREHER
e EBERME. EICHMATERFEOBRECEXRERGERMEEOHEELERICALN LGN T
WA, BAEDMICERIMNETEHREMNIC 25 kHz DF ¥ RILERIZCE S 6 F¥ RILTEH
LTW%, CEPT (BNEMEERBEEETRE) N 20 rEULOMBEN T U 7r— %
BY. FIARKREZHERALIZECA, REGETHBICHEABOIYTZTHNTTFSENELSZ LIS
KU, FYRILBFRELNETHDEERL TS, CNIFFINALZITOETIEE L., FE
BEICBWTLRKTH D EMENEL>TULVD,
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COEIBKREBEER, FYRIVEOEBMERS=H. TORIEIZE YIRFEHOBK
HARANEEND L LT T,

2.1.3 EEsRA
WRC-15 DiEE 1.15 & LT, BLBBERICHEINA TS 400 MHz HIZH TS, ML
BIERFBEADEMERBOBREFICOVTEENTHNTz, TOHER. MLEBEEHMEICx L T,
HEMNSENYLETONTLEF Y RILOFEFHILRVUTO2IILEIZEY . AEEEETES
PFIAT H-OITERBERBNE 5.287 FHNHES T,

ChiZ&Y., #EOT7FOSERIZE S 25kHz BV 12,5 kHz BRF ¥ RILICMZ, T2
A JZER (41E FSK) 2k 5 6.25 kHz XIE 12.5kHz FEEDF ¥ RILDEREMNAIEEE Lo 1=
ZEITkY., ERERLCERBFETRRK 24 F v L (6.25kHz HRDISGE) MEATREE
27=,

—A. ERKOTFOIERAROBEREBERARBERT I LEMNFIRTHDI I LMD,
BARICBVLWTIE., BEHLOEOICT O ILERREET 2L I—FITILFOXY )T
TR (AEBNMERSINTOEREVEOAEEEEE T 544) 4 & DEEREEREDER
NERINTLD,

TOANMEBEREOFEAF v ~ILEEILX. ITUR & M.1174 12T, 2130
EBYEDONTWVD, FERORIREXROT7TFOJERARDOEZRBTHERASINALIF ¥
LVRETHY . FEOBRIFHLLETOANERAAXOEREBCTHERASNDIF v RILEET
Hb, =L, £21.30D 125kHz FyRIILOF7FAOSERAARICOVTIE,. BERTIXEA
SN TLVELY,

% 2.1.3 400 MHz #i LB ERFEOERBAEOF v RILEE

UEBer channel

25 kHz channel 12.5 kHz channel | 6.25 kHz channel 25 kHz channel 12.5 kHz channel | 6.25 kHz channel
Ch.|  WMH: Ch.|  MH: Ch.|  MH. Ch.|  MHz Ch.| MmHz ch. | MHz

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

1 457.525 1 457.5250 4 467.525 21 467.5250
112 | 457.528125 212 | 467.528125
121 | 457.534375 221 | 467.534375

12 4575375 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

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

[l7+nsozzrmzesn IRESZIRZSIN. EXEV)
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NLFYRIVEEIZDONTIE, 2017F 1 B 1 BIZEISINTH Y. BEEERADBER
MOBERDHEE 5.287 TIAEIN TS ITUR &% M.1174 OFEHIRIL. 2015 £ 3 Bl
BiIadhTWb, BEAICEITE2RRATLO ETSI B[, ETSI EN 300 720 RO
ETSI EN 300 113 T%H 5.

TOANWDRATLZEFERT S 400 MHz wi LBERFKIC OV T, ITUR #1F5 M.1174 &
U ETSIEN 300 720 [ICTEDH o - HMTHAEHIC OV THEBREIZR 2.1.4 RUK 2.1.5 R
ER

% 2.1.4 400 MHz %7 P42 LR LEEREFEOERHRE (ITUR &4 M.1174)

EE TR 12.5 kHz, 6.25 kHz
FIRAR 4 fE FSK
BEROREK F1E. F1D
FBiRE R213DTOAILVRTLAFYRIL
EHREN ) 2WLUTF

% EERX TlE ERP(Effective Radiation Power) & &R &

#2.1.5 400 MHz # T 2 )L EERBEDEZEMD/IS5A—4 (ETSI EN 300 720)

EEFiEE 6.25 kHz
iz Fad
5 “”**f_é;*’” EHEALY 60 dBEMEEBAALLAL
1
HihBHEE : 60 dB

B BEEF ¥ RIL BEER - 54 dB
ij BEIRE HEEH - 50 dB
& By FEBYE=102EH2ELALE L (L, 4 vt—SHIE=80%&L 15 LA
1

- 6 dBpV AT

e Ew FRBYE=102EBBLALE L E. *vb—SHME=80%& 55 LA

ENEOEBRERDO T D2 IILIERISICDOWLNT, 2017 &£ 9 AICEE FLmTHESI M
APT (Asia-Pacific Telecommunity) T7 77— FAEZ L TS, TDREHR TIE, ITU-
REEM11741TR>-ERFRAZEFE L TVSIEE LT . Z2a—C—F 0 FOH#THY.
FIRFHENBIC OV TEKEFEHRE (2016 FER) ITHIGELTLAHEIFE. EHAE. N FFLR
VhEETHD, §&. 7OT7THEICEWNTE, TOFNEADOHRIENLELA>TLS3DE
Eiohbd,
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F2E RBRHFARAOERE

22.1 FAEBARBREOFE
FRBOHERBREFICH=->TE, TO2LMEBERKERE L TERMICRO 5 -BIRYK
TCBWT, A—RREFEERT ST IOV BEARDL O EBERRETEERT 51
DEBVATLEDERBBHERORFEZTOILELNH D, BH. R—BAREFOHARETIC
DNTIE, TR 28 FEICHMARERE LTEE L NBEBEC AT LOHFELGRAICE
(TR RBIEBARD-ODEMAFHDRERE ] ITKY . FLEREFERHEL =,

FA—RRBFRNICE FHEAREFICOVTIE, UTOEEY., PHFATIRATLETYAR
WY R T LWRE—F ¥ rIVEFE AR R UBHEF v LR ERAROIIREICE VLT TS EE
AIRER B FREERE 2R B

(1) BE—F ¥ RILFHRst
Bl—F ¥Rl (—ETEHRENELDEIFrRIL) 2T, FERICH LT ENEDEED
ZIELRNIL (DULL) THNIEEEINBRYIIONZIEIEL., DU LM SBERIEEEZ RO =,

(2) BHETF v RILTHRE
BEF v R (FEAELLHEVRBEVF vy RIL) 12T, FERICH LHFRNSEDTE
EDZELANIIL (DUL) THNIETEELSBYIONZIEIEL. DU LA S EERIER Z KD
T=o

222 FTHREHETIL
(1) AR
M TOT7F ATV RATLET ALV ATLANRET 2BREZEEL. EMMOT
YETNIUTAREFERL, BEVCEELIHLIRRZREMBE L TREET %,

FTORIWDRT L Trua sy AT 4_#;*555&(7‘“-‘99»)
fo5 A DA E2W(FFOY)
ESICDZI)
€ = pEmoron
4_ —
Ve =24

oy !.-i'
FIORNY AT Trua sy AT
2l AR L8 A

X 221 MEMEEOTFSHETIVEER
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(2) B
M-S ABRE] TOT7FAT I RTLET ORIV RATLANEET HREZHEEL.
BEMMOTYFRUSABLTNOTAHZFEAL. BEVIRBLAH LI KA ZREME

& LTHRETT 5,
TR AT L FFHOTORT L — FERETIL)
fE FAMRAA = AR A .
¢ Zix(T7Frayg)
nggé-_ﬁu _ tﬁ%;’&(—‘r@wl:)
i - WEIR(FZFRY)
T
you=
FORINY AT VAR =R/ A
A N
INUT NCT 4 K
(BAME) (ZAMEER)

2.2.2 EREOFSETIVEEER

2.2.3 [E—RARBRHFOILARE

B—F v RILTF SR ORI Z X 2.2.1. £222(2RY, 7HFOT I RATLIZRNT S
TOANVATLDFHIZENTIE, TORILPRTLOEEFTEEA 6.25 kHz lBDI5E
(FAAARE TIX 1.9 km~2.7 km, BEMBITIE 1.5 km~22km, TRV AT LDEEFE
@AY 12.5 kHz DI EIEMAMBI T 2.3 km~2.7 km. FEMETE 1.8 km~2.2 km DEEFREE
BMEEGRTIVENDH D, TCRILVRATAIZHTZ7FATVRATLOFHIZENTIE,
TOAINWDRT LOEEFEIEN 6.25 kKHZzMEBDIHFE S 12.5 kHz DI5FE £ MMME TIX 4.6 km,
FEMRRE TIX 3.6 km DREFRIER ZHER T ILENH D,

% 2.2.1 R—F % RIILFHRE (AERT) OBEFEEERM [km)

BER FM 4 fE FSK
\ 25 kHz 6.25 kHz 12.5 kHz
AL 1K 13K 2 % 3 K 4 % 13K 2 % 3 K
FM | 25 kHz — 193 | 230 | 254 | 273 | 230 | 254 | 2.73
41E | 6.25 kHz 4.59 — - - - - - -
FSK | 12.5 kHz 4.59 — — — — — — —
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% 222 R—F % RIILFHBRE (BEf) OBFEERM [km)

BER FM 4 fE FSK
\ 25 kHz 6.25 kHz 12.5 kHz
LR 13K 13K 2 % 3K 4% 138 2 % 3
FM | 25 kHz - 153 | 1.82 | 201 | 216 | 1.82 | 201 | 216
4fE | 6.25kHz 3.63 — — — - — — —
FSK | 12.5 kHz 3.63 — — — — — — —

BEETF v RV TSRO -HOMBEKKL. FHREEEMIMSBETOARINEEZ
5IRd A& &Ltz BIALIEZKR223IZFY,

223 BEFYyRIVEREHEOBBEKES [kHzls

WEIK FM 4 {E FSK
HER 25 kHz 6.25 kHz 12.5 kHz
FM 25 kHz — 15.09 14.14
I FSK 6.25 kHz 14.11 — —
41E
12.5 kHz 13.83 — —

(CCTOHRBRARMIFERLANILEHEREL0IB & L. hERIEELARILE DU th=40dB IZHFE
LT 12dBSINAD G 5HDERBEEZRDI-EDTHS,)

Ffz. &£ 22315 LEERIE. FM OFEIE 20 kHz TESH SN TLSH, BREIKRE

% 25 kHz DG E DOMRRIKRH L GAHB A - BIETHRZ1To1=,
* 223 DHEREAKHE. FYRILBELOBEF v RIL (FEEOFYRILEELLR
WFrRILDS5E, RLEWVLWFYRIL) OFLEREBOEDERFRER 2.24 27T,

& 2.2.4 FLEREOE ERRRERE

FHEK HER N
. . FUDELRED | R2.230DIE
& D ERE | T8 il B R 3R
F ¥R F Il Z£ [kHzl [kHz]
Al [MHz] bl [MHz]
7 | Ch.2 F | Ch.11
457.550 . 457.5250 25.000 14.14
+ | (25 kHz) < | (12.5 kHz)
A | Ch.2 4 | Ch.121
. 457.550 457.534375 15.625 15.09
45 | (25 kHz) JU | (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 O | Ch.1
457.540625 . 457.525 15.625 14.11
JL | (6.25 kHz) 45 | (25 kHz)
5 #2223 BT v xVILHSMOBERREN S [kHzlix, DL FER S5,

[T/NET DEERE L AT O EEATL B BARIRMEIC SN T @95 UNENE WD B E RBEIREDOF|
TG - @A RTAR D BRI SR ) (B 2 — A [1EBuEE I o R RI5S 2009 5 (CERk1 44E9 A
30 M) ] offBuEEHF#ES HHREEEIN IR S NEDERS A7 LEZBRWE K 2043 7 26 A
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EDT—RITEVTHHLERBDERX, K 2.2.3 DERERIKBDEL LIZHEA TS S
EMn. BEFYRILOFTHREFICENTIE, RREHAICXEIGWVEEZEZOND,

2.24 MBERAREEOHBRE
BIEERBFOMDER L XA T LAOEARFICHETIE, 2.2.1.3 R—ERHEFOHLRAE
HIZE T EBETF ¥ RIILOEARS ERBFIZITo =,
BEDEREEEMABMSOERABTEREZ. BEF Y RILRRENISKRERELLY
-556dB & LT=15& (DU Lb=40dB) DREIRHEAEHEER 2.2512. ARBERER (FEF
Y RILEAEME  kHz) 2K 226 IZFNEFRTYT,

*2.2.5 BEET v XNVEARMOBRERE [kH %1

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

12.5kHz 11.60 10.57 12.35
FM

25kHz %2 15.80 15.09 14.14

6.25kHz 10.67 14.11 5.72 9.44
4 {E FSK

12.5kHz 11.13 13.83 8.53 11.63

1 BERRELRENE. FERLALEHERELI0IB &L, BHERESLAILE DU L-40dBIZHRELT
12dB SINAD &G 5 DERBEERDIZIDTH S,

2 BIALEBRBOERE. FM Q%A 20kHz THAHH ., SEEREEES 16kHz ERLCTHY.
25kHz [CFRABZ DD ET B,

£2.26 ARBEER HEFvRILLREHS : kHz)

i FM 4 {E FSK
B 12.5kHz 95kHz 3% 2 6.25kHz 12.5kHz

12.5kHz 12.5 12.5 12.5
FM

25kHz %2 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 BIALEBEAREBEOERIE. FM OEEN 20kHz THEHA. GHERKRKEE 16kHz ERELETHY .
25kHz [ZHRABEZDEDET D

Ff-. MEBEXRBORKEHEE (457TMHz &) [ZDULWT, ®2.2.1127R9, 457MHz
[2HEWTIX, 25kHz B L - BIRBICE LB EFO 7T O I ERAXOEKZROF AN
SNTWABKRRETHD.

33



TR EBESRFEORBERMEEIZCSLNT., FvRILRERE 6.25kHz Dt DR UF ¥ R
JUREIRE 12.5kHz O3 ODHFLERHEBEORE7FOIZEHRARX (FM) OEER EDH
DERBMDZEL, 15.625kHz LI L ZHERTHAIENDETH D,

[ | Iﬁ.ﬁﬂ)ﬂﬁﬁlﬁﬁﬁ

457.4875 457 5

i > @

lll

(7o mREE]

457, 525 457 55 457 575 457 6 457.

< .

1

:(usmﬂ s

B ESEEORREFH A

i
[

i
)

kH__zZ

457.525 457.575 Y
(25kHz) b Pt (25kHz)
H P

llLlllIljlll

457.8875 4575 457515625'E
] P

Lt rd

(25kHz) i (25kHz)

{25kHz)

i

‘i o
Vi |

(7221 AREKE] 1457, 584375 ,5( 6 457.

| ’
K ! ;
S

Ed—l—éq—b

| \
> "\

! (12.5kH2) (IiGZSkHz)

A

r-

z

EZZ1

2.2.5 HABRFHOER

N 0 '
.| (15.625kHz) | (12.5kH2)

~

(6.25kHz E1FR)

fin LB ERREDERBEE (457MHz )
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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
AlIS 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 AIS.

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.

1.1
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 16 KOF1DDN.

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 /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
23
24
2.5
2.6

3.1
3.2
33
34
3.5

4

Transmitters

The frequency tolerance for coast station transmitters should not exceed 5 parts in 10,

and that for ship station transmitters should not exceed 10 parts in 10,

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

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

The cabinet radiated power should not exceed 25 pW.

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

Receivers

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

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

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

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

Sample emissions spectrum based on variations of ETSI TETRA standard
modulation

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

36 kbit/s ©/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 7/4-DQPSK and 48 kbit/s n/8-D8-PSK

modulations just barely fit or violate the mask whereas 28.8 kbit/s ©/4-DQPSK and 43.2 kbit/s /8-D8-
PSK modulations comfortably fit the mask.
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FIGURE 3

Adjacent channel power ratio (ACPR) performance

RTCM test results: 28.8 kbit/s n/4-DQPSK and 43.2 kbit/s n/8-D8-PSK modulation
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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 n/8 D8-PSK at 43.2 kbit/s modulation to be used.

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.
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6.2 Shore-to-ship

In this system, there are no interoperability concerns on the part of the shore-side user. The

shore-based sender of an electronic mail to a ship can merely:
a) click on the “reply” button, or

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

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

on “send”.

6.3 Ship-to-ship

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

6.4 Efficient use of the VHF data link (VDL)

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

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

Annex 2

VHF data system example 2

Introduction

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

base stations ashore and on offshore installations.

1 General characteristics

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

1.6

1.7

1.8
1.9
1.10

2.2

23
24
2.5
2.6

3.1

The class of emission is 16 KOF1DDN.
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);

— IEC6l1162.

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

10%, 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) 103 should be better than —107 dBm.
65



3.2
33
34
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

arca.
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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.

4.9 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 LANs 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 5S0KOF1DDN.

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
23
24
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 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 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.

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

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

3.5 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.

1.1
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
23
24
2.5

2.6

3.1

3.2
33
34
3.5

4.1

— 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: ETSIEN 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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SEEH?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 12.5 kHz channels
analogue technology analogue technology
4 | Only frequency modulation with a Only frequency modulation with a
preemphasis of 6 dB/octave (phase preemphasis of 6 dB/octave (phase
modulation) should be used. modulation) should be used.

5 | The frequency deviation corresponding to The frequency deviation corresponding to
100% modulation should approach +5 kHz | 100% modulation should approach

as nearly as practicable. In no event should | +2.5 kHz as nearly as practicable. In no
the frequency deviation exceed +5 kHz. event should the frequency deviation
exceed 2.5 kHz.

6 | The frequency tolerance should be 5 parts The frequency tolerance should be 2.5 parts

in 10°. in 10°.

7 | The audio-frequency band should be The audio-frequency band should be
limited to 3 000 Hz. limited to 2 550 Hz.

8 | Only constant-envelope modulation, Only constant-envelope modulation,

entitled 4FSK (Four-level frequency-shift 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 § 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 12.5 kHz

25 kHz channel | 12.5 kHz channel
channel channel

Ch. MHz Ch. MHz

Ch. MHz Ch. MHz

1 457.525 | 11 457.5250 4 467.525 21 467.5250

12 | 457.5375 22 467.5375

2 457.550 | 13 457.5500 5 467.550 23 467.5500

14 | 457.5625 24 467.5625

15 457.5750 25 467.5750

3 457.575 6 467.575

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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