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5-1371 R M.-ITU*

 

(VHF)1 

ITU-R 232/5 

(2014-2010-2007-2006-2001-1998)

(AIS)

(VHF)

(AIS)A

(VDL)(VHF)

ACK )Acknowledge(

AIS )Automatic identification system(

SART-AIS )AIS Search and Rescue Transmitter(

ASCII )American standard code for information interchange( 

AtoN )Aid to navigation( 

BR )Bit rate(

BS  )Bit scrambling(

BT )Time –Bandwidth ( 

CHB )Channel bandwidth(

CHS )Channel spacing(

CIRM )Comité International Radio Maritime(

COG )Course over ground(

CP )Candidate period( 

CRC )Cyclic redundancy check( 

CS )Carrier sense( 

CSTDMA )Carrier sense time division multiple access( 

DAC )Designated area code( 

____________________ 
*(IMO)(ICAO)

(IALA)(IEC)(CIRM)

1 520141 R-ITU 
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DE )encoding Data( 

DG )Dangerous goods(

DGNSS )Differential global navigation satellite system(

DLS )Data link service( 

DSC )Digital selective calling(

DTE )Data terminal equipment(

ECDIS )Electronic chart display and information system( 

ENC )Electronic navigation chart(

EPFS )Electronic position fixing system( 

EPIRB )indicating radio beacon-Emergency position( 

ETA)Estimated time of arrival(

FATDMA )division multiple access-Fixed access time( 

FCS )check sequenceFrame (

FEC )Forward error correction( 

FI )Function identifier( 

FIFO )out-in, first-First( 

FM )Frequency modulation(

FTBS FATDMA)FATDMA block size( 

FTI FATDMA)FATDMA increment(

FTST FATDMA)FATDMA start slot( 

GLONASS )Global navigation satellite system (GLONASS)(

GMDSS )maritime distress and safety system Global( 

GMSK )Gaussian filtered minimum shift keying( 

GNSS )Global navigation satellite system( 

GPS )Global positioning system( 

HDG )Heading(

HDLC )High level data link control(

HS )Harmful substances( 

HSC )High speed craft(

IAI )International application identifier(

IALA 

)International Association of Marine Aids to Navigation and Lighthouse Authorities(

ICAO )International Civil Aviation Organization(

ID )Identifier(

IEC )International Electrotechnical Commission(

IFM )International function message(
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IL )Interleaving( 

IMO (International Maritime Organization) 

ISO (Standardization OrganizationInternational ) 

ITDMA (Incremental time division multiple access) 

ITINC AMDTI(ITDMA slot increment) 

ITKP ITDMA)ITDMA keep flag(

ITSL ITDMA)ITDMA number of slots(

ITU )International Telecommunication Union( 

knots km/h 1,852)Knots and is equivalent to 1.852 km/h(

LME )Link management entity( 

LSB )bitLeast significant ( 

MAC )Medium access control( 

MAX )Maximum( 

MHz )Megahertz(

MID )Maritime identification digits( 

MIN )Minimum(

MMSI )service identityMaritime mobile (

MOB )Man overboard( 

MOD )Modulation(

MP )Marine pollutants( 

MSB )Most significant bit( 

NI )Nominal increment( 

NM 1,852 km)and is equivalent to 1.852 km mileNautical (

NRZI )Non return zero inverted(

NS )Nominal slot(

NSS )Nominal start slot( 

NTS )Nominal transmission slot( 

NTT )Nominal transmission time(

OSI )Open systems interconnection(

PI )Presentation Interface( 

ppm )Parts per million( 

RAI )identifierRegional application ( 

RAIM )Receiver autonomous integrity monitoring( 

RATDMA )division multiple access-Random access time( 

RF )Radio frequency( 

RFM )function messageRegional ( 
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RFR )Regional frequencies( 

RI )Reporting interval(s)( 

ROT )Rate of turn(

RR )Radio Regulations(

Rr )minute)Reporting rate (position reports per ( 

RTA RATDMA)RATDMA attempts(

RTCSC RATDMA)RATDMA candidate slot counter( 

RTES RATDMA)RATDMA end slot( 

RTP1 RATDMA(transmission for RATDMA calculated probability)

RTP2 RATDMA)RATDMA current probability for transmission(

RTPI RATDMA)RATDMA probability increment( 

RTPRI RATDMA)priorityRATDMA ( 

RTPS RATDMA)RATDMA start probability( 

Rx )Receiver(

RXBT )product-Receive BT( 

SAR )Search and rescue( 

SI )Selection interval(

SO )organizedSelf (

SOG )Speed over ground(

SOTDMA )Self organized time division multiple access( 

MSSA )(MSSA) Channel Slot Selection Access-Multi( 

TDMA )Time division multiple access( 

TI )Transmission interval( 

TMO )out-Time(

TS )Training sequence( 

TST )Transmitter settling time(

Tx )Transmitter( 

TXBT )product-Transmit BT( 

TXP )Transmitter output power( 

UTC )Coordinated universal time(

VDL )VHF data link(

VHF )Very high frequency(

VTS )Vessel traffic services( 

WGS )World geodetic system(

WIG )Wing in ground( 
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(IMO)AIS

AIS

(SOTDMA)

 (VTS)

(TDMA)

AIS

(IALA)

AIS

1 AIS12

346789

2AISAIS2

5

3AIS5

(IMO)

4AIS

(IALA) 
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1 

 

(VHF) 

1

1.1 

2.1

3.1 

4.1 

5.1TDMA

6.1

2 

1.2(VHF)

1.1.2

1.1.1.2ASOTDMA

2AIS(IMO)

2.1.1.2B

AIS(IMO)

B"SO"SOTDMA2

B"CS"CSTDMA7

2.1.2

3.1.2(VHF)

4.1.2

(SAR)AIS9

524A24B

5.1.2
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6.1.2

AIS114

9

114970xxyyyyxx0199

yyyy000099991415

AIS

(MOB)(EPIRB)AIS-SART

14

SART ACTIVE

SART TEST

7.1.2 

9

1146.1.2972xxyyyy14

MOB ACTIVE

MOB TEST 

8.1.2 

9EPIRB114

6.1.2974xxyyyy14

EPIRB ACTIVE 

EPIRB TEST 

2.2VHF

1.2.2 

3

19ITU-R M.585

ITU-R M.1080AIS

(MMSI)

4

AIS
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1.4 

A

B

2.4

1.2.4(RI) 

6

12

34

6

1

A2

33(1)

310(1)

01410(1)

0141/3 3(1)

14236(1)

1423

23

23

(1)4.1.1.32

2.3.3.1.32

1

AIS(IMO)

2AIS

A

____________________ 
2852 1

m/h 1 852

3m/h 5 55614m/h 25 92823m/h 42 596
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2 

A3

B"SO"33 

B"SO"2143030 

B"SO"14231530(3) 

B"SO"23515(3) 

B"CS"3 

B"CS"30 

 10(2) 

3 

AIS 10(1) 

(1) (RI)3 1/3

1.3.3.1.32 

(2)  

(3)B"SO"

%50B"SO"%65

 

5

AISkHz 25

18ITU-R M.10844

VHF

18AISAIS 1AIS 2

75764AIS

AIS 1AIS 2

 

____________________ 
3852 1

m/h 1 852

m/h 3 70414m/h 25 92823m/h 42 596 
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2

1 

SOTDMARATDMAITDMAFATDMA7CSTDMA

1.1

14

(OSI)

1AIS

1 

M.1371-01

 

 

 

 

 

A B 

LME 
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2.1AIS

1.2.1

2.2.1

3.2.1

1.3.2.1(LME) 

AIS8

AIS87.3.3

2.3.2.1(DLS) 

FCSAIS6.2.2.3

FCSAIS2.2.2.3

1.2.2.3

2.2.2.3

3.3.2.1(MAC) 

VHF(VDL)

(TDMA)

4.2.1

(NRZI)1.1.3.26.2

NRZIGMSK1.1.3.2

2

1.2

1.1.2

37

2.12.2
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3 

PH.RFR 18
(1) 

MHz 156,025 162,025 

PH.CHS 18(1) kHz 25 25 

PH.AIS1 1AIS1(2087)(1)

3.3.2 
MHz 161,975 161,975 

PH.AIS2 2AIS2(2088)(1)

3.3.2 
MHz 162,025 162,025 

PH.BR  bit/s 9 600 9 600 

PH.TS   24 24 

PH.TXBT BT  0,4~ 0,4~ 

PH.RXBT BT  0,5~ 0,5~ 

PH.MI   0,5~ 0,5~ 

PH.TXP  W 1 5,12(2)/  5(3) 

(1) M.1084 R-ITU4 
(2) B"SO"

(3) B"SO" 

2.1.2

4

PH.DE NRZI

PH.FEC

PH.IL 

PH.BS 

PH.MOD GMSK/FM

GMSK/FM3.2

3.1.2

VHF

AIS 1AIS 22022

(DSC)18.381.33

4.1.2

AIS1.4

TDMA

TDMATDMA
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2.2

5

 

 

dB 1,5 ± 

Hz 500 ±

∆fc < ±10 kHz: 0 dBc 

±10 kHz < ∆fc < ±25 kHzdBc 25−kHz 10±

dBc 70–kHz 25± 

±25 kHz < ∆fc < ±62,5 kHz: –70 dBc 

Hz 3 400 >01 

Hz 480 ± Hz 2 40023 

Hz 240 ± Hz 2 4004312 400±Hz 480

32199 

Hz 175 ± 1 7401 740±Hz 3500101 

Hz 240 ± Hz 2 4002 400±Hz 48000001111

26 

36dBmGHz 1 … kHz 9 

dBm 30GHz 1GHz 4 

dB 40 ≤ 

6

2 

 
(ms) 

 

0T 0 0 dB 50ssP0T

AT 6-0 0,625-0 dB 50ssP 

BT B1T 6 0,625 1,5+dB 3ssP 

B2T 8 0,833 1,5+dB 1ssP 

ET233 24,271 1,5+dB 1ssPB2TET

FT241 25,104 dB 50ssP

GT 256 26,667 
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7

(1) 

 

20% PER @ –107 dBm 

 1% PER @ –77 dBm 
1% PER @ –7 dBm 

20% PER @ 70 dB 

20% PER @ 10 dB 

20% PER @ 70 dB 

20% PER @ 74 dB 

–57 dBm (9 kHz to 1 GHz) 
–47 dBm (1 GHz to 4 GHz) 

 20% PER @ 86 dB 

(1)367BSO"" 

3.2

(GMSK/FM)

1.3.2(GMSK)

1.1.3.2NRZI(GMSK)

2.1.3.2BTGMSK0,4

3.1.3.2GMSKBT0,5

2.3.2

GMSK(VHF)0,5

3.3.2

VHFHz 500±

4.2

ppm 50± bit/s 9 600 
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5.2

24

(0101....)

NRZI

6.2

NRZI(0)

7.2

8.2

9.2

10.2

11.2

RF26 
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2

1.11.2

ms 258

AIS

12.2

(LME)

1.12.2

AIS

1.1.4

2.12.2W 1W 12,5W 1W 5B"SO"

dB 1,5±

13.2

1.13.2

14.2

AIS
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3

3

1.31 

(MAC)VHF

TDMA

1.1.3TDMA

TDMA

SOTDMA1.2.7.3.3ITDMA2.3.7.3.3

34

TDMA

TDMA

8 

 

MAC.SyncBaseRate3 1/3 

MAC.SyncMobileRate

1.1.1.3

(UTC)

UTC

2.1.1.3

UTCUTC

UTC

UTC

3.1.1.3

UTC

40

40slot time-outSOTDMA(3)(5)

(7)SOTDMA

33.4.3.1.32

3.4.3.1.3UTC
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MMSI

4.1.1.3

UTC

s 40

2.2.7.3.3SOTDMA2.3.7.3.3ITDMA

MMSI

2.1.3

2 250

UTC

3.1.3

1.3.1.3

FCST38T5

Slot_Phase_Synchronization_TimerTsT3T58

2.3.1.3

slot time-outSOTDMA(2)

(4)(6)SOTDMA
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3.3.1.33 

3 

M.1371-03

1.3.3.1.3

410

4MAC.SyncBaseRate

3.4.3.1.3

2.3.3.1.3

4.1.1.33.4.3.1.3

MAC.SyncMobileRate

B"SO"

 

 

 

 

(MMSI)

MAC.SyncMobileRate 

 

23 

MAC.SyncBaseRate 
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4.3.1.34

4

M.1371-04

1.4.3.1.3

UTCUTC

UTCUTC

2.1.1.3

2.4.3.1.3

3.4.3.1.3

UTCUTC

UTC

UTC 
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9

9

  
  

UTC1 

 
 

0  

UTC2 

 

1  

 3  2 

 4  3  

 5  3  

10

  

 

 
0 1 2 3 

0     

1    

2     

3     

0=UTC1.1.1.3

1=UTC2.1.1.3

2=3.1.1.3

3=4.1.1.3

 

UTC 

UTC 
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MMSI

11

  

 

 
0 1 2 3 

0     

1     

2     

3     

0UTC1.1.1.3 

1UTC2.1.1.3

23.1.1.3

34.1.1.3

11

3.1.1.34.1.1.33.3.1.3 

4.1.3

02 2490

5.1.3

RF

(1)

5

5

M.1371-05

1 ms 1 ms

100%

80%

 

RF
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6.1.3

2.1.3.3

1.4.4

1.4.4

2.32 

(DLS)

1.2.3

MACDLS

5.1.3

1.4.4

2.2.3

HDLCISO/IEC 13239

2002I6

1.2.2.3

FCS65.2.2.36.2.2.3

(1’s)

(1's)HDLC

6(1's) 
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2.2.2.3

6

6 

M.1371-06 

HDLC

VHF3.2.2.3

256(1)

3.2.2.3

(0101010101…)24

NRZI7

7

M.1371-07

4.2.2.3

8HDLC

HDLC8)h01111110 (7E

6(1’s)

5.2.2.3

168DLS

11.2.2.3168

  FCS    

 

NRZI 
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6.2.2.3 

(FCS)16(CRC)

ISO/IEC 132392002CRC(1)

CRCCRC7

7.2.2.3

4.2.2.3

8.2.2.3

24

4

14

6

1.8.2.2.3

%76

34

2.521

2.8.2.2.34 

14235,9(NM)

120

3.8.2.2.3

TDMA

3±µs 104±

µs 312± 

µs 52±

µs 104±.

____________________ 
4 =1 852

 235,9=436 886,8120=222 240 



26ITU-R  M.1371-5 

 

9.2.2.3

12

12

8T0TTS8 

24

8HDLC )h(7E

168

CRC16HDLC

8 HDLC )h(7E

24

256

10.2.2.3

8

RFRF

11.2.2.3

(1)

FCS

AIS

3.2.3

CRC6.2.2.3 

AIS

3.33 

LMEDLSMAC

1.3.3

SOTDMAITDMARATDMAFATDMA

SOTDMA

1.1.3.3

TDMA1.3
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2.1.3.3

(SI)

10

1.4.4

AAIS

(1)11.2.2.3

681214B"SO"AIS

6.1.3

6.1.3

SI1.4.4SI

0 1 2 3 4 5 6 7  

E E F F F F F E  

234
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8

M.1371-08

1 2 3 4 5 6 7 8 19 20 21 22 23 24 25 26

T1T0

1 2 3 4 5 6 7 8 19 20 21 22 23 24 25 26

T5T0 T1 T3 T4T2 Ts

TTS

100%

80%

FCS

1.4.4

1.4.4

  

 

T(n)(ms)

T0 0,000 RF 

TST 0,833

T1 1,000 RF

T2 3,333

(UTC)

sT 4,167

T3 24,167

T4 T3 + 1,000RF 

T5 26,667 
 

1A

8

AIS 
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3

1.11.2

9

9

M.1371-09

2.3.3

SI

(1

(2120

(3

4

SI 

(FREE)

 

 

 

1.4.4 
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1.2.3.3

2.2.3.3

6.3.3

3.2.3.3

15

3.3.3

TDMA(1)

TDMA(1)

4.3.3

TDMA

1.4.3.3 

ITDMA

ITDMA

ITDMA

1.1.4.3.3 

ITDMASOTDMA

RATDMAITDMA

RATDMA

ITDMA

SOTDMAITDMA
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ITDMAITDMA

ITDMA

2.3.7.3.35.1.3

ITDMA

ITDMA

ITDMA

2.1.4.3.3 

13ITDMA

13

LME.ITINC

ITDMA

08 191

LME.ITSL15

LME.ITKPTRUE

FALSE

False=01 = True 

2.4.3.3

RATDMA

1.2.4.3.3(RATDMA) 

RATDMA14

AISRATDMA

RATDMA

RATDMA(FIFO)

2.1.3.3(LME.RTP1)

0100(LME.RTP2)LME.RTP1

LME.RTP2

LME.RTP2(LME.RTP1)

RATDMA1504

4
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LME.RTCSCLME.RTA

LME.RTCSC

LME.RTA + LME.RTCSC>4

LME.RTES

2.2.4.3.3(RATDMA) 

14RATDMA

14 

LME.RTCSC

14

2.1.3.3

4

1 150

LME.RTES

(SI)150

0 2 249 

LME.RTPRI

LME.RTPRI

3.2.4

1 0

LME.RTPS

LME.RTP2LME.RTPS

LME.RTPS100/LME.RTCSC

2LME.RTCSC4

LME.RTPS

25–(100/4)

0 25 

LME.RTP1

LME.RTP2

0100 

LME.RTP2LME.RTPS100 

LME.RTA00 149 

LME.RTPI

LME.RTP2LME.RTPI

LME.RTPI

LME.RTCSC(100 – LME.RTP2) 

125 
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3.4.3.3(FATDMA) 

FATDMA

FATDMAFATDMA5.46.4

1.3.4.3.3 

FATDMA20

FATDMA

FATDMA4

(MMSI)FATDMA120

AISFATDMAFATDMA

204

FATDMAFATDMA

FATDMARATDMA

FATDMA120

2.3.4.3.3 

15FATDMA

15 

LME.FTST02 249

LME.FTI 01 125

LME.FTBS15

4.4.3.3(SOTDMA)

SOTDMA

468

SOTDMA
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1.4.4.3.3 

SOTDMA5.3.3

2.4.4.3.3 

16SOTDMA

16

NSS

NSS

(Rr)

ABNSS

(B)NI

NSSB = NSSA + NI 

02 249

NS 

NSSNS

NS

NS = NSS + (n × NI); (0  n < Rr) 

AB

NI

NSA = NSSA + (n × 2 ×NI) 

0  n < 0,5 × Rr 

NSB = NSSA + NI + (n × 2 × NI) 

0  n < 0,5 × Rr 

02 249

NI

NI = 2 250/Rr

75(1)1 225

Rr  

Rr = 60/RIRI

2(2)˓ (3)30(4) 

SISI

SI

SI = {NS – (0,1 × NI) to NS + (0,1 × NI)}

0,2 × NI0,2 × NI
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16

NTS02 249

TMO_MINSOTDMA3

T MO_MAXSOTDMA7

(1)37,545

SOTDMA

(2)ITDMA

(3)SOTDMA468

(4)60SOTDMA46

8 

5.3.3

10

SOTDMA
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10 

 

M.1371-10

2  ´ NI

SI SI

2  ´ NI

SI

2  ´ NI

SI

N
S
S

A

N
T

S

N
S

A

N
T

S

N
S

N
T
S

A
, 

N
T

S

N
S

A

N
T

S

N
S

B

N
S

N
T
S

B
, 

N
T

S

N
S

B

2  ´ NI

SI SI

2  ´ NI

SI

2  ´ NI

SI

NI

N
T

S

N
S
S

B

NI Rr
NSS Rr
NS NSS n NI n Rr
SI NI

SI NS NI
SI NS NI
NTS

Channel synchronization equation

NSS NSS NI

Note 1
Note 2 NSS NS

nominal increment (= 2 250/ )
nominal start slot (network or change  entry)
nominal slot (=  + (   2  ), 0  < 0.5  )
selection interval (= 0.2  )

low bound of SI (=  – 0.1  )
high bound of SI (=  + 0.1  )
nominal transmission slot (chosen from candidate slots within SI).

 (note that channels are not considered synchronized while the reporting
rates are different:

 =  +  (change effective at next B-channel NTS).

 – This occurs once during network entry phase or as needed inside the change report rate phase.
 – In change report rate phase,  = , where CC represents the current channel

at the time the need for a rate change is determined.

A

A A

LOW A

HIGH A

B A

CC CC

´ ´  ´
´

´
´

Channel A

Channel B

NI Rr
NSS

NS NSS n NI n Rr
SI NI
SI NS NI
SI NS NI

NTS

(= 2 250/ )
(network or change Rr entry)
(=  + (   2  ), 0   < 0.5  )
(= 0.2  )

(=  – 0.1  )
(=  + 0.1  )
(chosen from candidate slots within SI).

B

B B

LOW B

HIGH B

´ ´  ´
´

´
´

S
ta

rt
S

ta
rt

SI
LOW

SI
HIGH

 (example)

  

(=2 250/Rr) NI

NSSA

)n <  (0,5 x Rr≥), 0 NI(n x 2 x +  ANSS(=NSA

(=0,2 x  NI)SI 

)NI0,1 x   –A NS(=SI SILOW

)NI0,1 x +  A NS(=SI SIHIGH

.SINTS

 

NSSB =  NSSA +  NI  (B NTS  

1

2CC= NSS CCNSCC

 

 SI 
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1.5.3.3

11

11 

M.1371-11

1.1.5.3.3(VHF)

TDMA(1)

TDMA

2.1.5.3.3

(1)

2.5.3.3

A312

 

 
VHF 
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12

M.1371-12

1.2.5.3.3(NSS) 

NSSNI

NSNSS

2.2.5.3.3(NTS) 

SOTDMANTSSI

NTSTMO_MINTMO_MAX

3.2.5.3.3 

4.2.5.3.3 

3.5.3.3

3ITDMA13

 

ANSSA

BNSSB

+ NI A= NSS BNSS 

NTS

NTS

NTS



ITU-R  M.1371-539

13

M.1371-13

1.3.5.3.3

2.3.5.3.3

3.3.5.3.3

NS

nRr – 1NS16

SOTDMA

SINTSNTS

4.3.5.3.3

ITDMA

 

 

NSNTS 

 
 

 

NTS 
 

 

 

NTS 
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5.3.5.3.3

ITDMA

6.3.5.3.3

7.3.5.3.3 

NTS

4.5.3.3

14

14 

M.1371-14

 

NTS 

 

 

 
 

 

 

NTS 

NTS 
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1.4.5.3.3

 

2.4.5.3.3

NTSSOTDMA

SOTDMA

3.4.5.3.3

NTS

SINS

NTSNTS(slot offset)

+ 2 250) currentNTS – newNTS(slot offset =  

NTSTOM_MINTMO_MAX

4.4.5.3.3

SOTDMA1.2.7.3.3

5.4.5.3.3

SOTDMA

NTS

5.5.3.3

15 

ITDMASOTDMA

1.5.5.3.3

NSNSS

2.5.5.3.3

NI

NI

NSS
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SI

ITDMATRUE

15

M.1371-15

NSS?

 

 

 
 

 
 

 

NSS 
NS 

SI 

 
 

  

 

 

 

 

 

  

 

 

 

 

SI 

SI 

 

  

 

 
 

TDMA 
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3.5.5.3.3

SI

SISI

6.3.3

1623

B"SO"

A

1623

AISA

1623

A21

1623AIS

A

1623ITDMA

16

1.6.3.3

6.3.33.4

2.6.3.3

165.4

1.2.6.3.3

16

SI
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2.2.6.3.3

SOTDMA

37

 

3.2.6.3.3

NINSS

ITDMA

NSS

2.5.3.3

7.3.3

16

16

M.1371-16

MSG ID

FCS

@

VHF8

ISO/IEC 132392002

2.2.3NRZI6.2
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17

 

P1 T 6 1 

P2 D 1 2 

P3 I 1 3 

P4 M 27 4 

P5 N 2 5 

 0 3 

7.3.3

 M----L-- M------- -------- -------- --LML000 

 TTTTTTDI MMMMMMMM MMMMMMMM MMMMMMMM MMMNN000 

 1 2 3 4 5 

VHF 

 --L----M -------M -------- -------- 000LML-- 

 IDTTTTTT MMMMMMMM MMMMMMMM MMMMMMMM 000NNMMM 

 1 2 3 4 5 

1.7.3.3

(ID)6063

2.7.3.3(SOTDMA) 

SOTDMA4.4.3.3

17

17 

M.1371-17

  
 
 FCS
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1.2.7.3.3

MMSI31MMSI30

2.2.7.3.3(SOTDMA) 

SOTDMA

SOTDMA18

18

20UTC1.1.1.3

1UTC2.1.1.3

23.1.1.3

3

3.1.1.34.1.1.3

3 

0 

7-1

14

19 

SOTDMA

3.2.7.3.3

19 

357016 383

24602 249

1

UTC

UTC

(23-0)139

13MSB(59-0)828

MSB10

0(0)



ITU-R  M.1371-547

3.7.3.3(ITDMA) 

ITDMA1.4.3.318

18

M.1371-18

FCS

1.3.7.3.3

MMSI31MMSI30

ITU-R M.1080

2.3.7.3.3(ITDMA) 

ITDMA

 
 
 

 
MSG 
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ITDMA20 

20

20 UTC1.1.1.3

1 UTC2.1.1.3

2 3.1.1.3

3 
3.1.1.3

4.1.1.3

130

3

0

1 

2 

3 

4 

58 192

 68 192

 78 192

57RATDMA

6

11 = TRUE 
13

ITDMA

4.7.3.3(RATDMA)

RATDMA

RATDMA

1.1.4.3.3

1.4.7.3.31.1.4.3.32.3.7.3.3 

2.4.7.3.3 3.6.4

5.7.3.3(FATDMA)

FATDMA

FATDMA

3.6.416.3(8



ITU-R  M.1371-549

4

1.4

4.1.222

1.1.4

18AIS

AIS

AIS 187B161,975MHz(2087)5

AIS 288B162,025MHz1(2088)

75(MHz 156,775)(1075)27

76(MHz 156.825)(1076)27

AISAIS 1 AIS 27576

34

7576

AISTDMA

(TDMA)(DSC)

DSCECDIS

IEC 61162(8)

22TDMADSC telecommand

DSC22

2.1.4

AISAIS 1 AIS 2

____________________ 
5M.1084 R-ITU4
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AIS 1AIS 2

7576ASIASI2.3

4

AIS 1AIS 2

 

AIS 1AIS 2

AIS 1AIS 2

RF

3.1.4

ITU-R M.10844

kHz 25kHz 25

18

4.1.4

(Mercator)(WGS-84)

kHz 25kHz 25

 12.2

1.1.4 

2.1.4 

5.1.4 

TDMADSC
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5.1.46

AIS

758AIS

AISAIS

2.1.416

AIS

TDMA

AIS

20200

1920

 20   19  

M.1371-1920 

____________________ 
61 852

2037 040200370 400 

B 

D 

A 

C 

B 

D 

A 

C 
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1.5.1.4

 

6.1.4

AIS

22TDMADSC

(Presentation Interface)8.1.4

5.1.4

AIS

7.1.4

8.1.47

AIS

500

24

AIS

5.1.4

AIS

22

DSC telecommand

22DSC telecommandAIS

____________________ 
71 852

500926 000 
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AIS

AIS

9.1.4(AIS) 

AIS9

AISAIS

2.4

1.2.4

AIS

2.2.4

(VDL)

GNSS

3.2.4

4

1

2

3

4
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468

FIFO

3.4

Rr2.4.4.3.3161

2116

6.3.32321.38Rr

121

VDL

2.5.3.3ITDMA

SOTDMA

1.3.4

A

B"SO"

1.1.3.4

(SOG)

121

(Rr)5.3.3

Rr(3)

2.1.3.4A

11

(HDG)30

HDG(Rr)

º511Rr

ITDMASOTDMAº5

1501.2.4.3.3SOTDMA

RATDMA5.5.3.3

520



ITU-R  M.1371-555

2

328

3.1.3.4A9

123

3SOG

33

SOG

2.3.4(Rr)

16

AISA

16

AISA

4.4 

1.4.4

2.1.3.3

4

4

____________________ 
8

91 852

1 852

5 556 
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120

122

1Free6.1.3Available(1)6.1.3

2Available(1)Free

3Available(1)

4reeFnavailableU(2)

5Available(1)navailableU(2)

(1) AvailableSOTDMAITDMAFATDMA4

12010

(2)UnavailableFATDMA4120

21

21

M.1371-21

F F F F T T D F X X X B

F T D E F T F B F I F F

SI

1 2 3 4 5 6 7 8 9 10 11 12

 

SIASI

AB

F

I

E

B120

T3

D

X

____________________ 
10852 1

120222 240 

A 

B 
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21

: No. 1

 No. 2

 No. 5

 No. 6

 No. 3

 No. 4

 No. 7

: No. 8 

9101112 

No.9

No.10

No.11

No.12

22

M.1371-22

 

1.4.4 

1 

2.1.3.3 

 

4 
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2.4.4

AIS

AVDL

AISA

FATDMA

5.4

4

2.6.3.32.4.4

1.6.3.32.3.4

22DCS

GNSSVDL17

6.4

AIS

1.6.4

1.1.6.4

0

2.1.6.4

ANANMMSI

VDL

1.2.1.6.4

12
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713

(1+)

3

2.6.4

 

3.6.4

1.3.6.4

VDL 

2.3.6.4

3.3.6.4

1.4.4

VDL
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7.4

3.2.31.3.5 

5

1.5

2.5

1.2.5

(5)FATDMA21AIS

RATDMA6812142520

AIS

FATDMA(3)

21AISRATDMA68

12142520AIS

21

1.2.2.3

21

21

2.2.2.3
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21

1 136 36 56 

2 360 68 88

3 584 100 120 

4 808 132 152 

5 1 032 164 184 

3.5

1.3.5612 

7

13B"SO"

4

303

38

VDL

VDL

236
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23

M.1371-23 

2.3.5

3.3.5

MMSIMMSI

 

 OK

 

 

 

 
 

 

 

 
VDL

 

 
7

13

 

 7 

13
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4.5

AIS

AISIEC 61162

3

11

1

1.1AISAB"SO"

DSCDSCAIS

DSC2.1DSC

AISADSC70B"SO"

TDMADSCDSC2.6.47

2.1DSCVTS

70

AISAIS

0109101112135ITU-R M.8251.4

2

1213

ITU-R M.8255

AB75822

0101121WAIS2WB"CS"5W

B"SO"12,5WATDMA

DCSEOSRQRQ

3.1DSC0,075ITU-R M.822

____________________ 
11M.493 R-ITUM. 541 R-ITUM.825 R-ITUM.1084 R-ITU4
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2

VTSAIS

1.1.45.1.4215

ms 500AIS

3

1.3AIS0910115

ITU-R M.825DSC

AIS4ITU-R M.1084

kHz 251809

1011RF

AIS1.5.1.49.1.42

2.309

10

11

412

AIS12135

ITU-R M.82512

13

DSC

5

12132.1

____________________ 
121 85259 260
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4

1

2

A

IEC 61162

AISVDL

VDL

AIS

AIS

AIS

Inmarsat-C

24

24

M.1371-24

61162-2

 

IEC 61162

25

AIS

Inmarsat-C
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25

M.1371-25

61162-2

3

AISAIS

1.3(AIS)

AISAIS

AIS22AIS

1 000km

22

AIS

  

8  

 24  

 8  

 96 168AIS

72

CRC 16  

 8 

AIS

96 4

3

1

87

1

 256

16017ms

AIS
Inmarsat-C
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2.3(AIS)

848AIS27

A("SO") B-SOTDMAAIS

3.3(AIS)

AIS(MSSA)

2.3.34

AIS75

7618AIS

1.3.3

AIS3

2.3.3

AIS

(MSSA)AISAIS 1 AIS 2

7576

AIS

3.3.3(AIS)

AISAIS

423

10

25.1.4

AIS4

2723AIS

27AIS

34AIS423

3 

4.3.3

7576AISAIS 1AIS 2

6
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5

1

AIS6

82526AISAIS

(AI)

1.1 

AIS

16(AI = DAC + FI)

(DAC)10MID

6(FI)64

2.1

16

2

10DAC

(9-1 = DAC)

(10 ≤ DAC)

DAC=

DAC9-2

DACMID

DAC

FI6

DACDAC64

234AIS14

OSI12

567-



ITU-R  M.1371-569

3.1

(AI)

AI(IAI)

(IFM)AI

(RAI)(RFM)

24

2

1.2

16

23

 

15-6 (DAC)(MID)01

10DAC1 000

5-0 

1.1.2

(0 = DAC)063

2.1.2

(1 = DAC)

24



70ITU-R  M.1371-5 

 

24

  
 

DAC 
 

DAC 
 

001 00 0000 0000 01 00 0000 IFM 06ASCII1.5

001 01 0000 0000 01 00 0001 

001 02 0000 0000 01 00 0010 IFM 2IFM2.5

001 03 0000 0000 01 00 0011 IFM 33.5

001 04 0000 0000 01 00 0100 IFM 44.5

001 05 0000 0000 01 00 0101 IFM 5

5.5 

001 06 to 09 0000 0000 01 – 

001 10 to 63 0000 0000 01 –  

1DAC1 0001 023

3

VHF

1.3

(AI)

2.3

(FI)

3

(AI)



ITU-R  M.1371-571

4 

7.3.3238

AIS15

AIS4

UTC9999-1UTC = 014

UTC12-1UTC = 04

UTC31-1UTC = 05

UTC23-0UTC = 245

UTC59-0UTC = 606

UTC59-0UTC = 606

AIS1

2

5

1.50 ASCII6

0AISASCII6

682526"acknowledge required flag"

82526
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11

110111112

25

06

  

 6 66

 2 1.6.4

23-003

 30 MMSI

 2 3-01.3.52

 30 MMSI

 1 0

1

 1 

DAC 10 DAC= 101=20000000001

FI 6 =100=2000000

1 1

0

11 

 

 906-6 ASCII6478

IFM

29

6906

 6 
0246

16

8

6@

15913172125

1 008-112 6920
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26

08

 

 6 88

2 
1.6.4

23-0= 0= 3

 30 MMSI 

 2  

DAC 10 DAC= 101=20000000001 

FI 6 =100=2000000 

1 1=

0=

 11 

 

 936-6 ASCII6478

IFM

29

8936

 6 
0246

16

86

@"

15913172125

 1 008-80  
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27

025

  

6 2525

 2 
1.6.4

23-003

 30 MMSI

 1 
0

130MMSI

 1 1

 0/30 0

1

30

 0/2 
 

DAC 10 DAC= 101=20000000001

FI 6 =100=2000000

 11  

 

 6-96/6-66 ASCII6478

IFM129

256696

 7 135

7

17

8

6@"

15913

 168-112/ 
168-80 

168-112168-80 
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28

026

  

6 2626 

 
2 1.6.4

23-0= 0= 3 

 30 MMSI 

 1 
0

130MMSI

 1 1

 0/30 
0

1

30

 0/2 
 

DAC 10 DAC= 101=20000000001

FI 6 =100=2000000

 11  

 

 6-942/972 ASCII6478

IFM129

26942972

 7 135

7

17

8

6@"

371115192327

10SOTDMA 

1ITDMA 

19SOTDMA1.2.7.3.32

ITDMA

2.3.7.3.321

 1 064-128/ 

1 064-96 

1 064-1281 064-96 

29ASCII6

682526 
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29

 

ASCII6

 

6 8 

25 26 

    

1 6 11 6 11 2 7 

2 43 48 − − 40 45 

3 80 86 − − 77 82 

4 118 123 − − 114 120 

5 151 156 − − 150 163 

15 

2.5 2

26

30

   

 6 66

 2 
1.6.4

23-003

30 MMSI

 2 3-01.3.52

 30 MMSI

 1 
0

1

 1 

DAC 10 DAC= 101=20000000001 

FI6 =102=2000010 

DAC10 IAIRAI

FI6 F1

 64  

 168 6

 



ITU-R  M.1371-577

3.53

IFM 36

DACDAC

IFM 3

31

  

666

 2
1.6.4

23-0= 0= 3

 30 MMSI

 2 3-01.3.52

 30 MMSI

 1
0

1 

1  

DAC  10 DAC= 101=20000000001 

FI 6 =103=2000011 

DAC10 IAIRAI

 70  

 168 6

4.54

IFM 46(IFM 3)

DAC

32

   

 6 66

 2 
1.6.4

23-003

30 MMSI

 2 3-01.3.52

 30 MMSI

 1 
0

1

 1 

DAC 10 DAC= 101=20000000001 
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32 

  

FI6 =104=2000100 

DAC10 IAIRAI

FI

128 FIFI

FI 0FI 163FI

0FI

1FI

 126  

 352 6

5.55

IFM 5

IFM 5AIS

PI

AIS

33

  

6 66

 2 
1.6.4

23-003

 30 MMSI

 2 3-01.3.52 

30 MMSI

 1 
0

1 

 1  

DAC 10 DAC10120000000001

FI 6 1052000101

DAC10  

FI6  

 11 
0

2 047-1

AI1 0AI

1AI



ITU-R  M.1371-579

33 

  

AI3 0

1

2

3

7-4

 49  

 168  6 

 

6

VDL(PI)

0

123

26

M.1371-26

(1)

(1)

VDL A VDL B

10123

PI 

PI VDL VDL PI 

PI 

B A 
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27

M.1371-27

(1)

(1)

(2)

VDL A VDL B

2AVDL

28

M.1371-28

(1)

(1)

(2)

(3)

VDL A VDL B

3AVDLBVDL03

29

M.1371-29

(1)

(1)

(2)

(3)

(4)

VDL A VDL B

4BVDLAVDLVDL-ACK03

 

PI 

PI VDL VDL PI 

PI 

 

PI 

PI VDL VDL PI 

PI 

 

PI 

PI VDL VDL PI 

PI 
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30

M.1371-30

(1)

(1)

(2)

(3)

(4)

(5)
(5)

(5)

VDL A VDL B

5BVDL03

31

M.1371-31

(6)

(2)

(3)

(4)

(5)
(5)

(5)

(6)

(1)

(1) (6)

VDL A VDL B

6AVDLOK03

32

M.1371-32

(7)

VDL A VDL B

7VDL A12VDL B

 

PI 

PI VDL VDL PI 

PI 

 

PI 

PI VDL VDL PI 

PI 

 

PI 

PI VDL VDL PI 

PI 
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33

M.1371-33

(10)

(10)

(10)

(7)

(8)

(9)
(9)

(9)

VDL A VDL B

8VDL B2VDL-ACK2

9VDL BABM2

10VDL API-ACK(OK)2A

34

M.1371-34

(12)

(12)

(12)

(11)

VDL A VDL B

11AVDL1VDL B

VDL-ACK

12AVDL1

PI-ACK(FAIL)

 

PI 

PI VDL VDL PI 

PI 

 

PI 

PI VDL VDL PI 

PI 
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7

(AIS)B

(CSTDMA) 

1 

AISBTDMA(CSTDMA)

B“CS”CSTDMAB“CS”AIS

“CS” B

“CS” B

2

2

1.2 

1.1.2“CS” B 

AIS“CS” BAAIS

BAISAIS(VHF)

AIS“CS” B

AIS(VHF)

AIS“CS” BVDL

AIS“CS” B

2AIS“CS” B

AISAIS“CS” B

2.1.2

1.2.1.2

1824

AIS“CS” B
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2.2.1.2

23

2018.38

3.2.1.2

AIS“CS” B18

24AISA2321.3

8

AIS“CS” B

3 

1.3

AIS“CS” B

VHFVHF

TDMADSC70

DSC6.1.2.4

DSCMATD

13AIS

22DSC22

GNSSWGS-84

3.3GNSS

2.3

AISB“CS”kHz 25MHz 161,500

MHz 162,025184

ITU-R M.1084DSC70

AIS“CS” BAIS 1AIS 2

____________________ 
13(DSC)
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3.3GNSS

AIS“CS” BGNSSCOGSOG

GNSS17

GNSS1824

14

4.3

(MMSI)

MMSI

5.3(AIS) 

1.5.3

AIS“CS” B1870

1.1.5.3

(MMSI) 

 

37

2.1.5.3

UTC

(COG)

(SOG)

3.1.5.3 

“CS” BAIS

70DSC

kHz 525 

22

____________________ 
14 
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4.1.5.3

12.38

2.5.315

AIS“CS” B18

30< SOG2

3≥ SOG2

23

5

24A24B61.4.4

24B24A

3.5.3

1

4.5.3

MMSIMMSI

4

1.4

14

21

2.4

1.2.4

34

____________________ 
15852 1

1 852m/h 
m/h 3 704 
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34 

 

PH.RFR 181)((MHz)

156,025MHz 162,025

18 

161,500 
 

162.025 

– 

PH.CHS 18(2)(kHz)

 
25 – 

PH.AIS1 AIS 11(2 087)(2)MHz)( 161,975 ppm 3 

PH.AIS2 AIS 22(2 088)(2)(MHz) 162,025 ppm 3 

PH.BR (bit/s) 9 600 ppm 50 

PH.TS  24 – 

 GMSKBT 0,4  

 GMSKBT 0,5  

 GMSK 0,5  

(1) R M.1084-ITU4 
(2) (DSC) 

1.1.2.4

AIS41.4

TDMATDMA

TDMA

AIS 1AIS 2

1.4.46.4

2.1.2.4

AISBkHz 25ITU-R M.1084-418

3.1.2.4

(GMSK/FM)

(NRZI)(GMSK)

4.1.2.4 

24

(0101….)0

5.1.2.4

NRZI(0)
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6.1.2.4(DSC) 

AIS“CS” BDSC

TDMA70

TDMA706.416

2.2.4 

1.2.2.4

35

35

 Hz 500 ±  

 dB 1,5 ± dBm 33  

 dBW 25– 

60dBW 

∆fc < ±10 kHz: 0 dBW 

±10 kHz < ∆fc < ±25 kHz

dBW 25–kHz 10±

dBW 60–kHz 25± 

±25 kHz < ∆fc < ±62,5 kHz: –60 dBW 

Modulation accuracy >3 400Hz01

Hz 480 ± Hz 2 400 23

 

Hz 240 ± Hz 2 40031 ...4

Hz 480 ± 2 400

199 … 32 

Hz 175 ± 1 740

 Hz 350 ± 17400101 

Hz 240 ± Hz 2 400

 Hz 480 ± 2 400

00001111 

01 

23

 

31 … 4 
 

:199 … 32

0101… 
 

00001111… 

µs 2 083

µs 313 ≥ 

µs 313 ≥ 

µs 23 333 ≥

 

dBm 36– 

dBm 30– 

GHz 1… kHz 9 

GHz 4 … GHz 1

3.2.4

36

____________________ 
16DSC 



ITU-R  M.1371-589

3.4

(3)

1.3.41(MAC) 

MACVHF

(TDMA)

1.1.3.4

) CS0T(

36

per %20 dBm 107–

dBm 104–

Offset Hz 500± 

per %2 dBm 77– –

per %10 dBm 7– –

per %20 dBm 101– dBm 111–

dBm 111–

kHz 1±offset 

per %20 dBm 101– dBm 31– 

per %20 dBm 101– dBm 31– 

per %20 dBm 101– dBm 36– 

per %20 dBm 101– (MHz 5>) dBm 23–

(MHz <5) dBm 15–

dBm 57– 
dBm 47– 

GHz 1 … kHz 9

GHz 4 … GHz 1 

1.1.1.3.41“CS” B

AIS2“CS” B

1234180 =

±3µs 312±

60

AIS30

2
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2.1.1.3.42“CS” B

“CS” B

“CS” B)0T(

“CS” BAIS2

2.1.3.4(CS) 

µs 1 146µs 8331 979µs)0T(

AIS“CS” BCS

1(µs 833)

AIS“CS” B

“CS”3.1.3.4

CSTDMA20)0T= 2 083 µs +  AT(35

35 

M.1371-35

833 1 979

TA

T0

 
RF 

 

CS 

(s) 



ITU-R  M.1371-591

3.1.3.4(CS)

60

dB 10CSdBm 107–

dB 30

–dBm 717

4.1.3.4VHF 

RF)AT(

ET

3637

36 

M.1371-36

 

 

 

 

–1 dB

–50 dB

–3 dB

+1.5 dB

T
0

TA TB1 TB2 TE TF

Pss

 

____________________ 
17

RFkHz 1 <ms 204

1515

dB 10CS 
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37

36 

(ms) 

0TAT 00 
–50dBssP

ATBT20 2 083  

BT 1BT 23 2 3961,5 +–dB 3ssP 

 2BT 25 2 6041,5 +–dB 1ssP 

ET248 25 833 1,5 +–1dBssP 

FT 251 26 146 dB 50–RF

)ssP(

RF)ET()GT(

5.1.3.4VHF 

VDL2.1.3.4

VDL

(FREE)2.1.3.4

(USED)VDL2.1.3.4

(UNAVAILABLE)“UNAVAILABLE”

20

320

2.3.4 2

DSL

1.2.3.4

MACDLS

4.1.3.4

2.2.3.4

(HDLC)

ISO/IEC 132392002(I-Packets)

37 



ITU-R  M.1371-593

37

M.1371-37

1.2.2.3.4 

(5)(1’s)

(HDLC)

37

2.2.2.3.4

37

HDLC

VHF4.1.2.4

256ms 26,7 

3.2.2.3.4

3823

CS20

CS 

3

3818 

15 A3(NM 30)

4(NM 60)

2331.1.3.4

38 2

43 

51 

63 

 23 

____________________ 
181 852m30m 55 56060m 111 120

 
 

   
(FCS) 
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4.2.2.3.4

(0's)(1's)(010101010…)

NRZI

(38

38

 

M.1371-38

5.2.2.3.4

8HDLC

801111110 )h(7E6

(1's)

6.2.2.3.4

168

7.2.2.3.4(FCS) 

FCS(CRC)16

ISO/IEC 132392002CRC(1)CRC

CRC39

 

NRZI 



ITU-R  M.1371-595

39 

 

M.1371-39

100%

80%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 280

TA TB TC TDT0 TFTE TG

8.2.2.3.4

5.2.2.3.4

9.2.2.3.4

4

4%531.8.2.2.32

3

30NM

A 

      
 

B 

 

 

 

FCS 
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3.2.3.4

39

39

CS200TAT40 

3ATBT40

24

8HDLC)h(7E 

168

CRC16 HDLC 

8HDLC )h(7E 

4

3 

2 

256 

4.2.3.4

4039

40

T(n)
(µs) 

T0 00

TA 2 08320 RF

TB 2 396 23 RF

TC 4 896 47 

TD 5 729 55 

TE 25 729 247 0

TF 26 042 250 50–dBc

TG 26 667 256 



ITU-R  M.1371-597

5.2.3.4

6.2.3.4

(CRC)

7.2.2.3.4

CRC“CS” B

3.3.43(LME) 

LMEDLSMAC

1.3.3.4

“CS” BCSTDMA

RFVDL

41 

41

(RI)2.5.3510

(NTT) RI 

(TI)NTT = TI 3/IR10

(CP)  

CPTI 10 

CSTDMA40

(110(CP)(TI)

(2(CP)(TI)

2.1.3.4CPCP

(3(10)
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40

(CSTDMA)

M.1371-40

C
P

C
P

C
P

C
P

C
P

 T
X

NTT + 0.5TI

RI

NTT  – 0.5TI

NTT

2.3.3.4

251.2.3.4

121312

3

3.3.3.4

1.3.3.3.4

 

2.3.3.3.4

23



ITU-R  M.1371-599

“1”

4819

AIS

23

22

23

2223

22

23

“CS” B

(NTT)1824

3.3.3.3.4

15AIS658

182415

302.3.3.4

30

15

2.3.3.4

____________________ 
19

23610
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4.3.3.4

TDMA(1)VDL

1.1.3.4(CS)3.1.3.4

1816.38

5.3.3.5

“CS” B18

201100000000000000110”““1”

6.3.3.4VHF 

428AIS

“CS” B

42 

VHF“CS” B21 

8 
(1) 

0

11.3

2 1.3 

3 1.3

42.3 
“CS” B

NM 120 

53.3 

64.3 

75.3 

86.3 

97.3 

____________________ 
20“CS” B3

21m 1 852120m 222 240



ITU-R  M.1371-5101

42 

8 
(1) 

10UTC8.3 

11UTC2.3 

1210.31

14 

135.3

12 

1412.3 

7.3.3.4

1513.3 
“CS” B

18

24

16 21.3 23

“CS”

17DGNSS 15.3 

18B16.3

AIS

“CS” B

“1”

143 

19

B 
17.3 

2018.3

4

NM 120

2119.3 

2220.3 

NM 120
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42 

8 
(1) 

2321.3 
4

 

NM 120

24“CS” B22.3 AB

2523.3 

2624.3

27 25.3 

63-28 

(1)

1.1.3.4123418

7.3.3.414

1443

14

43

14

11363656

AIS“CS” B14

1418

4.4



ITU-R  M.1371-5103

1.4.4

AIS

DSC6.4

DSCTDMA

1824

24

2.4.4

1.42

22DSC

AIS“CS” B2.3kHz 25

44 

1

1

1

2

2

3

2

4

11 1 

2 2 

22 2 

1 1 

1

2

AIS

“CS” BCS

13
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3.4.4

1.3.4.4 

23

5

“CS” B

4.4.4

AIS“CS” B1.3.3.4

2

5.4

1.5.4

AIS“CS” B182414

2.5.4

AISB“CS”18

1.3.3.4

6.4(DSC) 

1.6.4(DSC) 

AIS3

DSC

DSCDSCTDMA

AIS 1AIS 2



ITU-R  M.1371-5105

2.6.4DSC 

DSCTDMA

DSC 703045

45

DSC 

UTC 

05:59-05:30

06:59-06:30 

20:59-20:30 

21:59-21:30 

35:59-35:30 

36:59-36:30 

50:59-50:30 

51:59-51:30 

AISDSCAIS

CSAISDSC

0,5AIS22

DSCAIS

45

DSC

AIS104010910111213

5ITU-R M.825DSC1

1.422.13

____________________ 
22DSCTDMAAIS

AISDSCITU-R M.8250,5

AISDSCDSC

AIS
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8

1 

TDMA46

1.7.3.32

3

3

3.2.42

(N/A)

M/BM

B

2

46

46

M/B 

1

A

1 SOTDMA, 

RATDMA, 
(1)ITDMA

SOTDMAM

2

A

1(9)SOTDMASOTDMAM

3 

A

1(1)RATDMAITDMAM



ITU-R  M.1371-5107

46

M/B 

4UTC1, (3)(7)FATDMA
(2)RATDMA

SOTDMAB

5

A

4(5)RATDMA, 
(11)ITDMA

N/AM

64,(10)RATDMA 
FATDMA, 

(2)ITDMA

N/AM/B

71RATDMA, 
FATDMA, 

(2)ITDMA

N/AM/B

84,(10)RATDMA
 

FATDMA, 
(2)ITDMA

N/AM/B

9

SAR SAR

1SOTDMA, 

RATDMA, 
(1)ITDMA

SOTDMA, 

ITDMA

M

10

UTC

UTC3RATMDA, 
FATDMA, 

(2)ITDMA

N/AM/B

11

UTC

UTC3RATMDA, 
(2)ITDMA

SOTDMAM

122,(10)RATDMA 
FATDMA, 

(2)ITDMA

N/AM/B

13

 
1RATDMA, 

FATDMA, 
(2)ITDMA

N/AM/B

142(10)RATDMA 
FATDMA, 

(2)ITDMA

N/AM/B

15

(4) 

3RATDMA, 
FATDMA, 

(2)ITDMA

N/AM/B

161RATDMA, 
(2)FATDMA

N/AB

17

DGNSS

DGNSS2,(3)FATDMA 
(2)RATDMA

N/AB

18

BB

123(8) 

1SOTDMA, 

, (1)ITDMA 
CSTDMA

SOTDMA, 

ITDMA

M
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46

M/B 

19

B 

B

(8) 

1ITDMAN/AM

201, (3)FATDMA

RATDMA

N/AB

211, (3)FATDMA
(2)RATDMA

N/AM/B

22(6)1, (3)FATDMA
(2)RATDMA

N/AB

231FATDMA, 

RATDMA

N/AB

24

MMSI

A

B

4RATDMA, 

ITDMA, 

CSTDMA, 

FATDMA

N/AM/B

254RATDMA, 

ITDMA, 

CSTDMA, 

FATDMA

N/AM/B

264SOTDMA, 

RATDMA, 

ITDMA, 

FATDMA

SOTDMA, 

ITDMA

M/B

27 
A"SO" B

1 MSSA N/A M 

46

(1) ITDMA3.5.3.32RrSOTDMA

4.5.3.32RATDMA

(2)4RATDMA1.2.4.3.32

SOTDMA

ITDMA

FATDMA

3)((FATDMA)

20RATDMA

(4)10UTC

(5)3



ITU-R  M.1371-5109

(6)021.4222

AIS 1AIS 2

AIS 1AIS 2

(7)AIS 1AIS 2

AIS 1AIS 2

RF

(8)B18

B1824A24B

(9)16SOTDMA16

2.6.3.32SOTDMA

(10)68121425RATDMA20

3FATDMA205

1.2.52

(11)4ITDMA1.4.3.3

2SOTDMA

ITDMASOTDMA/ITDMA

RATDMA

3

84WGS

ASCII647
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47

ASCII6 ASCII ASCII6 ASCII

            

@ 0 0x00 00 0000 64 0x40 0100 0000 ! 33 0x21 10 0001 33 0x21 0010 0001 

A 1 0x01 00 0001 65 0x41 0100 0001 ” 34 0x22 10 0010 34 0x22 0010 0010 

B 2 0x02 00 0010 66 0x42 0100 0010 # 35 0x23 10 0011 35 0x23 0010 0011 

C 3 0x03 00 0011 67 0x43 0100 0011 $ 36 0x24 10 0100 36 0x24 0010 0100 

D 4 0x04 00 0100 68 0x44 0100 0100 % 37 0x25 10 0101 37 0x25 0010 0101 

E 5 0x05 00 0101 69 0x45 0100 0101 & 38 0x26 10 0110 38 0x26 0010 0110 

F 6 0x06 00 0110 70 0x46 0100 0110 ` 39 0x27 10 0111 39 0x27 0010 0111 

G 7 0x07 00 0111 71 0x47 0100 0111 ( 40 0x28 10 1000 40 0x28 0010 1000 

H 8 0x08 00 1000 72 0x48 0100 1000 ) 41 0x29 10 1001 41 0x29 0010 1001 

I 9 0x09 00 1001 73 0x49 0100 1001 * 42 0x2A 10 1010 42 0x2A 0010 1010 

J 10 0x0A 00 1010 74 0x4A 0100 1010 + 43 0x2B 10 1011 43 0x2B 0010 1011 

K 11 0x0B 00 1011 75 0x4B 0100 1011 , 44 0x2C 10 1100 44 0x2C 0010 1100 

L 12 0x0C 00 1100 76 0x4C 0100 1100 – 45 0x2D 10 1101 45 0x2D 0010 1101 

M 13 0x0D 00 1101 77 0x4D 0100 1101 . 46 0x2E 10 1110 46 0x2E 0010 1110 

N 14 0x0E 00 1110 78 0x4E 0100 1110 / 47 0x2F 10 1111 47 0x2F 0010 1111 

O 15 0x0F 00 1111 79 0x4F 0100 1111 0 48 0x30 11 0000 48 0x30 0011 0000 

P 16 0x10 01 0000 80 0x50 0101 0000 1 49 0x31 11 0001 49 0x31 0011 0001 

Q 17 0x11 01 0001 81 0x51 0101 0001 2 50 0x32 11 0010 50 0x32 0011 0010 

R 18 0x12 01 0010 82 0x52 0101 0010 3 51 0x33 11 0011 51 0x33 0011 0011 

S 19 0x13 01 0011 83 0x53 0101 0011 4 52 0x34 11 0100 52 0x34 0011 0100 

T 20 0x14 01 0100 84 0x54 0101 0100 5 53 0x35 11 0101 53 0x35 0011 0101 

U 21 0x15 01 0101 85 0x55 0101 0101 6 54 0x36 11 0110 54 0x36 0011 0110 

V 22 0x16 01 0110 86 0x56 0101 0110 7 55 0x37 11 0111 55 0x37 0011 0111 

W 23 0x17 01 0111 87 0x57 0101 0111 8 56 0x38 11 1000 56 0x38 0011 1000 

X 24 0x18 01 1000 88 0x58 0101 1000 9 57 0x39 11 1001 57 0x39 0011 1001 

Y 25 0x19 01 1001 89 0x59 0101 1001 : 58 0x3A 11 1010 58 0x3A 0011 1010 

Z 26 0x1A 01 1010 90 0x5A 0101 1010 ; 59 0x3B 11 1011 59 0x3B 0011 1011 

[ 27 0x1B 01 1011 91 0x5B 0101 1011 < 60 0x3C 11 1100 60 0x3C 0011 1100 

\ 28 0x1C 01 1100 92 0x5C 0101 1100 = 61 0x3D 11 1101 61 0x3D 0011 1101 

] 29 0x1D 01 1101 93 0x5D 0101 1101 > 62 0x3E 11 1110 62 0x3E 0011 1110 

^ 30 0x1E 01 1110 94 0x5E 0101 1110 ? 63 0x3F 11 1111 63 0x3F 0011 1111 

– 31 0x1F 01 1111 95 0x5F 0101 1111        

Space 32 0x20 10 0000 32 0x20 0010 0000        



ITU-R  M.1371-5111

1.3123

4823

 

6123

21.6.423-

003

30MMSI

40123

4567

89

C

(HSC)10

A(WIG)11

12

13

14AIS-SARTMOB-AISEPIRB-AIS

15AIS-SARTMOB-AIS

EPIRB-AIS

AISROT 8 0126708 
0126708

0708

AISROT4,733)sensorSQRT(ROT

ROTsensor(TI)

ROTAIS

1275TI

1275TI

12880

ROTCOG

SOG 101/10102,2-0

1 0231 0221 02,2

150

1(m 10 )

0(m 10 <)

0

281/10 000180

181)h(6791AC0(

____________________ 
23m 1 852

m/h 1 852



112ITU-R  M.1371-5 

 

48

 

271/10 00090

91(3412140H)

COG 121010)-(3599)h3600 (E10

4 095-3 601

9(359-0)511

6UTCEPFS59-060

61

62

63 

20

1

2

3

RAIM1RAIM

0RAIM1RAIM50 

1949 

168

49 

  

1 SOTDMA2.2.7.3.32 

2 SOTDMA2.2.7.3.32

3 ITDMA2.3.7.3.32 



ITU-R  M.1371-5113

50 

RAIM

%95
(1)RAIM  

(2)  
(PA) 

RAIM 0 

 

0(m 10 <)

RAIMm 10 1 1(m 10 >) 

RAIMm 10 1 0(m 10 <)

RAIM 0  

 

0(m 10 >)

RAIMm 10 1 1(m 10 >) 

RAIMm 10 1 0(m 10 <) 

(1)GNSSRAIM1-IEC 61162RAIM

"1"RAIMm10RAIM

22 longitude) inerror  expected(latitude) inerror  expected(errorRAIMEXPECTED 

(2)1-IEC 61162GNSS

2.34

11UTC

UTC

4AIS4NM 120

20231110

11UTC10UTC

UTC

51

6 411 

4UTC

11UTC

21.6.423-

003

30MMSI

UTC 149999-10UTC

UTC412-10UTC15-13

UTC531-10UTC
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51

UTC523-024UTC31-25

UTC659-060UTC63-61

UTC659-060UTC63-61

11(m 10 )

0(m 10 <) 
0

PA50 

281/10 000180

181)h(6791AC0

271/10 00090

91)h(3412140

4

0

1GPS 

2GNSS (GLONASS) 
3GPS/GLONASS

4Loran-C 
5Chayka 
6

7 
8Galileo 

 14-9

15GNSS

1 0AISA27

AIS 
1A27

AIS

2323

AIS75762.3

427

9

RAIM1RAIM

0RAIM1RAIM50

19SOTDMA1.2.7.3.32 

168
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3.35

AISA

52 

6 5

21.6.423-0

03

30MMSI

AIS 20ITU-R M.1371-1 

1ITU-R M.1371-3

2ITU-R M.1371-3

3

(IMO)

300

0000999999-0000000001

0009999999-0001000000IMO

1073741823-0010000000

42ASCII7x6@@@@@@@

“A”MMSI

120ASCII20647

@@@@@@@@@@@@@@@@@@@@

SAR AIRCRAFT NNNNNNN

NNNNNNN

80

99-12.3.3

199-100

255-200

30

(m)423.3.3

AB

CD
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52 

40

1(GPS) 

2GLONASS 

3GPS/GLONASS

4Loran-C 

5Chayka 

6

7 

8Galileo

 14-9

15GNSS

ETA20UTCMMDDHHMM

16-1912-10

11-1531-10

6-1023-024

0-559-060

8110m25525,5m0

A.851

12020ASCII6

@@@@@@@@@@@@@@@@@@@@

DTE 1011.3.3

1

424

1.3.3(DTE)

DTE

DTE
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2.3.3

53

 

50  

51  

52  

53  

54  

55  

56  

57 

58 1949

59 

 

(1) (1)(1) (1)

10–0

2WIG 1

X(2)

– 1

3 2

Y(2)

32200

25

4HSC3

Z(2)

– 3

54

OS (2)

– 4

 5– 5

66– 6

77– 7

88– 8

99– 9

DG

HS

MP

(1)

(2)11234XYZOSABCD
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3.3.3

41

M.1371-41

A

B

DC

A

B

C

D

9

9

6

6

Bit 21-Bit 29 0-511
511 = 511 m or greater

Bit 12-Bit 20

Bit 6-Bit 11

Bit 0-Bit 5

0-63;
63 = 63 m or greater

0-63;
63 = 63 m or greater

0-511
511 = 511 m or greater

4.36

1 51.25

54

6 66

21.6.423-0

03

30MMSI

23-01.3.52

30MMSI

10

1

1

93616

1.25 

920

1 00835FATDMA

AISB“SO”3

AISB“CS”

A

AC

# BD

ABCD

AD 

m  
m 
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1.2.52

55

55 

  

1 8 

2 36 

3 64 

4 92 

5 117 

5.37

13

761.3.52

13121.3.52

VHF1.3.52

56

6 713 

7

13

21.6.423-0

03

30MMSI

2

130MMSI
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56

1

23-0 

230MMSI

2 
23-0

330MMSI

3

23-0

430MMSI

4

23-0

168-72

6.38

15

57

6 88

21.6.423-0

03

30MMSI

2

96816

1.2 5 

952

1 00835

FATDMA 

AISB“SO”3

AISB“CS”
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58

58 

 

1 12 

240 

3 68 

4 96 

5 121 

1.2.52

7.39SAR

10
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