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This Recommendation provides the technical charatitss of an automatic identification system
(AIS) using time division multiple access in the Fisharitime mobile band.

The ITU Radiocommunication Assembly,
considering

a) that the International Maritime Organization @ylhas a requirement for a universal
shipborne automatic identification system (AIS);

b) that the use of a universal shipborne AIS walilow efficient exchange of navigational
data between ships and between ships and shamnstahereby improving safety of navigation;

C) that a system using self-organized time divisrritiple access (SOTDMA) would
accommodate all users and meet the likely futugeirements for efficient use of the spectrum;

d) that such a system should be used primarilgdioveillance and safety of navigation
purposes in ship to ship use, ship reporting asdeldraffic services (VTS) applications. It could
also be used for other maritime safety related comoations, provided that the primary functions
were not impaired;

e) that such a system would be autonomous, autoneatitinuous and operate primarily in a
broadcast, but also in an assigned and in an agation mode using time division multiple access
(TDMA) techniques;

* This Recommendation should be brought to the atiewnf the International Maritime Organization
(IMO), the International Civil Aviation OrganizatiogICAQO), the International Association of Marine
Aids to Navigation and Lighthouse Authorities (IALAhe International Electrotechnical Commission
(IEC) and the Comité International Radio MaritinddRM).

Attention: The information contained in this document is terapy in nature and does not necessarily represatgrial that has been agreed by|the
group concerned. Since the material may be sulbgecevision during the meeting, caution should Bereised in using the document for the
development of any further contribution on the sabj

IALA-TWG REVISION M1371-2 REV3



-2-
8B/TEMP/176-E

f) that such a system would be capable of expartsiaecommodate future expansion in the
number of users and diversification of applicatiansluding vessels which are not subject to IMO
AIS carriage requirement, aids to navigation arat@eand rescue;

0) that IALA is maintaining and publishing a recarftthe international application identifier
branch and technical guidelines for the manufacsus€AIS and other interested parties,

recommends

1 that the AIS should be designed in accordance tivéloperational characteristics given in
Annex 1 and the technical characteristics giveAnnexes 2, 3, 4, 6, 7 and 8;

2 that applications of the AIS which make use ofligpgion specific messages of the AIS, as
defined in Annex 2, should comply with the chardstes given in Annex 5;

3 that the AIS applications should take into accdbatinternational application identifier
branch, as specified in Annex 5, maintained andighdxd by IMO;

4 that the AIS design should take into account texghiguidelines maintained and published
by IALA.
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ANNEX 1

Operational characteristics of an AIS using
TDMA techniques in the VHF maritime mobile band

1. General

1.1 The system should automatically broadcast shipaniyc and some other information to
all other installations in a self-organized manner.

1.2 The system installation should be capable of wgiand processing specified
interrogating calls.

1.3 The system should be capable of transmitting eutait safety information on request.

1.4 The system installation should be able to operatginuously while under way or at
anchor.

1.5 The system should use TDMA techniques in a synthed manner.

1.6 The system should be capable of three modes oatipe, autonomous, assigned and
polled.

2. AIS equipment

2.1.  AIS VDL non-Controlling Stations
2.1.1. AIS Shipborne Station

2.1.1.1. Class A shipborne mobile equipment using SOTDMA tdmology as described in
Annex 2 will comply with relevant IMO AIS carriage requirement.

2.1.1.2. Class B shipborne mobile equipment will provide faitities not necessarily in full
accordance with IMO AIS carriage requirement:

. Class B “SO” using SOTDMA technology as describednnex 2;
. Class B “CS” using CSTDMA technology as describednnex 7.

2.1.2. Aids to Navigation-AlS Station
2.1.3. Limited Base Station (no VDL control functionality)
2.1.4. Search and Rescue Mobile Aircraft Equipment

2.1.5. Repeater station

2.2.  AIS VDL Controlling Stations
2.2.1. Base Station

3. Identification

For the purpose of identification, the appropriatitime mobile service identity (MMSI) should
be used, as defined in Article 19 of the Radio Ragans and ITU-R M.585. Recommendation
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ITU-R M.1080 should not be applied with respecthte 18" digit (least significant digit). AIS units
should only transmit if an MMSI is programmed.

4. Information content
AIS stations should provide static, dynamic andag®/related data as appropriate.

4.1.  Short safety related messages

Class A shipborne mobile equipment should be capatbleceiving and transmitting short safety
related messages containing important navigationehportant meteorological warning.

Class B shipborne mobile equipment should be cepaftileceiving short safety related messages.

4.2. Information update intervals for autonomous mode

4.2.1. Reporting interval

The different information types are valid for afdient time periods and thus need a different
update intervals.

Static information: Every 6 min or, when data baen amended, on request.
Dynamic information: Dependent on speed and caaltseation according to Table 1
and Table 2.
Voyage related information: Every 6 min or, whextadhas been amended, on request.
Safety related message: As required.
TABLE 1
Class A shipborne mobile equipment reporting interals
Ship's dynamic conditions Nominal reporting interval

Ship at anchor or moored and not moving faster ghnots 3 mifd)
Ship at anchor or moored and moving faster thandsk 10 €1
Ship 0-14 knots 10 §1)
Ship 0-14 knots and changing course 31/3 4
Ship 14-23 knots 6 1)
Ship 14-23 knots and changing course 2s
Ship>23 knots 2s
Ship>23 knots and changing course 2s
@ When a mobile station determines that it is thraagghore (see § 3.1.1.4, Annex 2), the reporting

interval should decrease to 2 s (see § 3.1.3.518eR2).

NOTE 1 — These values have been chosen to miniamizecessary loading of the radio channels while
maintaining compliance within the IMO AIS perforntanstandards.

NOTE 2 - If the autonomous mode requires a shogf@rting interval than the assigned mode, the Glass
shipborne mobile AIS station should use the autansmode.
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TABLE 2

Reporting intervals for equipment other than ClassA shipborne mobile equipment

Platform’s condition Nominal reporting interval

Class B “SO” shipborne mobile equipment not moviagier than 2 knotg 3 nith

Class B “SO” shipborne mobile equipment moving Zmdts 309

Class B “SO” shipborne mobile equipment moving B4kBots 159

Class B “SO” shipborne mobile equipment movir knots 5496

Class B “CS” shipborne mobile equipment not moviaster than 2 knots 3 min

Class B “CS” shipborne mobile equipment movingdasghan 2 knots 30s

Search and rescue aircraft (airborne mobile equip)tte 10s

Aids to navigation 3 min

AlS Base statio®) 10s

(1) When a mobile station determines that it is thaagehore (see § 3.1.1.4, Annex 2), the reporting
interval should decrease to 2 s (see § 3.1.3.318eR 2).

(2) The Base station’s reporting interval shouldrdase to 3 1/3 s after the station detects thabone
more stations are synchronizing to the Base stétiea § 3.1.3.3.1, Annex 2).

(3) The nominal reporting interval for Class B "CS"30 s.
(4) Shorter reporting intervals down to 2 s. cdutdused in the area of Search and Rescue operation

5. Frequency band

AIS stations should be designed for operation @R F maritime mobile band, with25 kHz
bandwith, in accordance with Radio Regulations (RRpendix 18 and Recommendation ITU-R
M.1084, Annex 4.

The minimum requirement for certain types of equepimmay be a subset of the VHF Maritime
Band.
Two international channels have been allocatedRmARpendix 18 for AIS use.

The system should be able to operate on two ph¥#HE channels. When the designated AIS
channels are not available the system should feetalslelect alternative channels using channel
management methods in accordance with this Reconfatien.
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ANNEX 2

Technical characteristics of an AIS using
TDMA techniques in the maritime mobile band

1. Structure of the AIS

This annex describes the characteristics of SOTDRIATDMA, ITDMA and FATDMA
techniques (See Annex 7 for CSTDMA technique).

1.1.  AIS Layer Module

This recommendation covers layers 1 to 4 (physagedr, link layer, network layer, transport layer)
of the open system interconnection (OSI) model.

Figure 1 illustrates the layer model of an AlSista(physical layer to transport layer) and the
layers of the applications (session layer to appibn layer):

FIGURE 1

Application layer

Presentation layer

Session layer

Transport layer

Network layer

Channel A Channel B
Link management entity .
(LME) layer Link layer LME

Data link service (DLS) layer Link layer DLS

Medium access control

(MAC) layer Link layer MAC

Physical layer Physical layer

Rx A Tx A/B Rx B

Rx: receiver
Tx: transmitter 1371-00

1.2. Responsibilities of AIS Layers for preparing AlS dada for transmission
1.2.1. Transport Layer

The Transport Layer is responsible for convertiagadnto transmission packets of correct size and
sequencing of data packets.
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Network Layer

The Network Layer is responsible for the manageroéptiority assignments of messages,
distribution of transmission packets between chisnaed data link congestion resolution.

1.2.3.

Link Layer

The Link Layer is divided into three sub-layershwiihe following tasks:

1.2.3.1. Link Management Entity (LME)

Assemble AIS message bits, see Annex 8

Order AIS message bits into 8-bit bytes for assgrabtransmission packet, see § 3.3.7

1.2.3.2. Data Link Services (DLS)

Calculate FCS for AIS message bits, ref. § 3.2.2.6

Append FCS to AIS message to complete creatioraobmission packet contents see §
3.2.2.2

Apply bit stuffing process to transmission packattents, see § 3.2.2.1
Complete assembly of transmission packet, see.8.3.2

1.2.3.3. Media Access Control (MAC)

1.2.4.

2.

2.1

2.1.1.

Provides a method for granting access to the dantafer to the VHF data link (VDL). The
method used is a Time Division Multiple Access (TBMscheme using a common time
reference.

Physical Layer
NRZI encode assembled transmission packet seeBR@& § 2.6

Convert digital NRZI coded transmission packetrialague GMSK signal to modulate
transmitter, see § 2.3.1.1

Physical layer

Parameters

General

The physical layer is responsible for the transfea bit-stream from an originator, out on to the
data link. The performance requirements for thesgay layer are summarized in Table 3, Table 4
and Table 5.

For transmit output power see also § 2.12.2.
The low setting and the high setting for each patamis independent of the other parameters.

TABLE 3
Symbol Parameter name Low setting High setting
PH.RFR Regional frequencies (range of frequencitdsw 156.025 162.025
RR Appendix 18}}) (MHz)
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Symbol Parameter name Low setting High setting

PH.CHS Channel spacing (encoded according to RR 25

Appendix 18 with footnote&) (kHz) -
PH.AIS1 | AIS 1 (default channel 1), (208%) 161.975 161.975

(see § 2.3.3) (MHz)
PH.AIS2 | AIS 2 (default channel 2), (20€8) 162.025 162.025

(see § 2.3.3) (MHz)
PH.BR Bit rate (bit/s) 9600 9600
PH.TS Training sequence (bits) 24 24
PH.TXBT | Transmit BT Product 04 0.4
PH.RXBT | Receive BT Product 0.5 05
PH.MI Modulation Index 0.5 05
PH.TXP Transmit output power (W) 12.5

1
2.1.2. Constants
TABLE 4
Symbol Parameter name Value

PH.DE Data encoding NRZI

PH.FEC Forward error correction Not used

PH.IL Interleaving Not used

PH.BS Bit scrambling Not used

PH.MOD Modulation GMSK/FM

GMSKI/FM: see § 2.3.

NRZI: non-return to zero inverted.

2.1.3. Transmission media

Data transmissions are made in the VHF maritimeiladand. Data transmissions should default
to AIS 1 and AIS 2 unless otherwise specified lmpmpetent authority, as described in § 3.1,
Annex 3. See also Annex 4 concerning long rangécaions.

2.1.4. Dual channel operation

The transponder should be capable of operatingvorparallel channels in accordance with 8 4.1.
Two separate TDMA receivers should be used to sanabusly receive on two independent
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frequency channels. One TDMA transmitter shouldiged to alternate TDMA transmissions on
two independent frequency channels.

2.2.  Transceiver characteristics
The transceiver should perform in accordance whighcharacteristics set forth herein.

TABLE 5

Minimum required TDMA transmitter characteristics

Transmitter parameters Required Results
Carrier Power Error +1,5dB
Carrier Frequency Error + 500 Hz
Slotted Modulation Mask —25 dBsfc< £10 kHz
—70 dBc +25 kHzafc< 62,5 kHz
Transmitter Test Sequence & <3400 Hz for Bit 0, 1

Modulation Accuracy 2400 + 480 Hz for Bit 2, 3

2400 + 240 Hz for Bit 4 ... 31

For Bits Bit 32 ...199

1740 + 175 Hz for a bit pattern of 0101
2400 + 240 Hz for a bit pattern of 00001111

Transmitter Output Power versug  Power within mask shown in Figure 2 and timing

7

Time given in Table 6

Spurious emissions —-36 dBm 9 kHz ... 1 GHz
—30dBm 1GHz ... 4 GHz

Intermodulation Attenuation =40 dB

(Base Station Only)

FIGURE 2

Transmitter Output Envelope versus Time
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+1.5dB / /
PSS __________________________________________________________________
-1dB
-3dB
-50dB
TO TBl TBZ TE. TF TG
Ta
TABLE 6
Definitions of timing for Figure 2
Reference Bits | Time Definition
To 0 0 ms Start of transmission slot. Power shall N&&€eed —
50 dB of Rghefore To
Ta 0-6 0-0,624 mg Power exceeds —50 dB o§®
Ts Te1 6 0,624 ms Power shall be within +1,5 or -3 dBPg§

Tg2 8 0,8324 ms| Power shall be within +1,5 or -1 dBPg§
Te(includes 1 | 231 | 24,024 ms| Power shall remain within +1,5 ordBlof Psgduring
stuffing bit) the period Eoto Tg
Te (includes 1| 239 | 26,146 ms| Power shall be —50 dB g§Bnd stay below this
stuffing bit)

Te 256 26,624 ms| Start of next transmission time qukri

TABLE 7

Minimum required TDMA receiver characteristics

Receiver parameters

Required Results

Sensitivity

20 % PER @ -107 dBm

Error Behaviour at high input levels 1% PER @ dBm

1% PER @ -7 dBm

Adjacent Channel selectivity

20 % PER @ 70 dB

Co-Channel selectivity

20 % PER @ 10 dB

IALA-TWG REVISION M1371-2
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Receiver parameters Required Results
Spurious response rejection 20 % PER @ 70 dB
Intermodulation response rejection 20 % PER @ 74 dB
Spurious emissions —-57 dBm 9 kHz ... 1 GHz
—47 dBm 1GHz ... 4 GHz
Blocking 20 % PER @ 86 dB

2.3. Modulation scheme

The modulation scheme is frequency modulated Gadsiered minimum shift keying
(GMSK/FM).

2.3.1. GMSK
2.3.1.1.
The NRZI encoded data should be GMSK coded befemguéency modulating the transmitter.

2.3.1.2.

The GMSK modulator BT-product used for transmissibdata should be 0.4 maximum (highest
nominal value).

2.3.1.3.

The GMSK demodulator used for receiving of datausthde designed for a BT-product of
maximum 0.5 (highest nominal value).

2.3.2. Frequency modulation

The GMSK coded data should frequency modulate tHE Yansmitter. The modulation index
should be 0.5.

2.3.3. Frequency stability
The frequency stability of the VHF radio transmiteceiver should be = 500 Hz or better.

2.4, Data transmission bit rate

The transmission bit rate should b&d® bit/s+ 50 ppm.

2.5.  Training sequence

Data transmission should begin with a 24-bit dentetdu training sequence (preamble) consisting
of one segment synchronization. This segment shmaridist of alternating zeros and ones
(0101....). This sequence may begin with a 1 ose€e NRZI encoding is used.

2.6. Data encoding

The NRZI waveform is used for data encoding. Theef@m is specified as giving a change in the
level when a zero (0) is encountered in the béastr.

2.7.  Forward error correction

Forward error correction is not used.

IALA-TWG REVISION M1371-2 REV3
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2.8. Interleaving

Interleaving is not used.

2.9.  Bit scrambling
Bit scrambling is not used.

2.10. Data link sensing
Data link occupancy and data detection are entgefyrolled by the link layer

2.11. Transmitter Transient Response

The attack, settling and decay characteristichk®RF transmitter should comply with the mask
shown in Figure 2 and defined in Table 6.

2.11.1. Switching time
The channel switching time should be less than 2%s®e Figure 8).

The time taken to switch from transmit to receivaditions, and vice versa, should not exceed the
transmit attack or release time. It should be fdsg0 receive a message from the slot directigraft
or before own transmission.

The equipment should not be able to transmit duchgnnel switching operation.
The equipment is not required to transmit on tieoAIS channel in the adjacent time slot.

2.12. Transmitter power
The power level is determined by the LME of thé&liayer.

2.12.1.

Provision should be made for two levels of nomp@aer (high power, low power) as required by
some applications. The default operation of thespander should be on the high nominal power
level. Changes to the power level should only badsignment by the approved channel
management means (see § 4.1.1).

2.12.2.

The nominal levels for the two power settings stidad 1 W and 12.5 W. Tolerance should be
within £ 1.5 dB.

2.13. Shutdown procedure

An automatic transmitter hardware shutdown prooe@md indication should be provided in case a
transmitter continues to transmit for more than 2hss shutdown procedure should be independent
of software control.

2.14. Safety precautions

The AIS installation, when operating, should notlaenaged by the effects of open circuited or
short circuited antenna terminals.
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3. Link layer

The link layer specifies how data is packaged deoto apply error detection and correction to the
data transfer. The link layer is divided into th(8 sublayers.
3.1.  Sublayer 1. medium access control (MAC)

The MAC sublayer provides a method for grantingeasdo the data transfer medium, i.e. the VHF
data link. The method used is a TDMA scheme usiogramon time reference.

3.1.1. TDMA synchronization

TDMA synchronization is achieved using an algoritbased on a synchronization state as
described below. The sync state flag within SOTDbMmMunication state (see 8§ 3.3.7.2.2) and
within incremental TDMA (ITDMA) communication sta{eee 8§ 3.3.7.3.2), indicates the synchron-
ization state of a station. See Figure 3 and Figure

The TDMA receiving process should not be synchredito slot boundaries.

Parameters for TDMA synchronization:

TABLE 8
Symbol Parameter name/description Nominal
MAC.SyncBaseRate Sync support increased update rate once per31/3s
(Base station)
MAC.SyncMobileRate Sync support increased upddee ra once per2s
(mobile station)

3.1.1.1. UTC direct

A station, which has direct access to UTC timinthwine required accuracy, should indicate this by
setting its synchronization state to UTC direct.

3.1.1.2. UTC indirect

A station, which is unable to get direct accesdT&, but can receive other stations that indicate
UTC direct, should synchronize to those stationshéuld then change its synchronization state to
UTC indirect. Only one level of UTC indirect synohization is allowed.

3.1.1.3. Synchronized to Base station (direct or indirect)

Mobile stations, which are unable to attain dil@cindirect UTC synchronization, but are able to
receive transmissions from Base stations, shouldispnize to the Base station which indicates the
highest number of received stations, provided tihatreports have been received from that station
in the last 40 sOnce Base station synchronization has been esttiabli this synchronization shall

be discontinued if fewer than two reports are nsm@ifrom the selected Base station in the last 40 s
When the parameter SlotTimeOut of the SOTDMA comicetion state has one of the values

three (3), five (5), or seven (7), the number akreed stations should be contained within the
SOTDMA communication state-submessage. The statiooh is thus synchronized to a Base
station should then change its synchronizatiorestatBase station” toeflect this. A station that

has Sync.State = 3 (see § 3.1.3.4.3) shall syndw oo a station that has Sync.State = 2 (see §
3.1.3.4.3) if no Base station or station with UTi€dt is available. Only one level of indirect
access to the Base station is allowed.
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When a station is receiving several other Bas@statvhich indicate the same number of received
stations, synchronization should be based on #i®stwith the lowest MMSI.

3.1.1.4. Number of received stations

A station, which is unable to attain UTC directbrC indirect synchronization and is also unable

to receive transmissions from a Base station, sheymchronize to the station indicating the highest
number of other stations received during the las frames, provided that two reports have been
received from that station in the last 40 s. Thasien should then change its synchronization state
to “Number of received stations” (see 8§ 3.3.7.21230TDMA communication state and

§ 3.3.7.3.2 for ITDMA communication state). Whestation is receiving several other stations,
which indicate the same number of received statisyrschronization should be based on the station
with the lowest MMSI. That station becomes sbmaphore on which synchronization should be
performed.

3.1.2. Time division

The system uses the concept of a frafnrame equals one (1) minute and is divided into

2250 slots. Access to the data link is, by defailten at the start of a slot. The frame start dod s
coincide with the UTC minute, when UTC is availabi¢hen UTC is unavailable the procedure,
described below should apply.

3.1.3. Slot phase and frame synchronization

3.1.3.1. Slot phase synchronization

Slot phase synchronization is the method whereleystation uses the messages from other stations
or Base stations to re-synchronize itself, themalayntaining a high level of synchronization
stability, and ensuring no message boundary ovarigpor corruption of messages.

Decision to slot phase synchronize should be méderaceipt of end flag and valid frame check
sequence (FCS). (State T3, Figure 8) At T5, thiostaesets its
Sot_Phase_Synchronization_Timer, based on Ts, T3 and T5 (Figure 8).

3.1.3.2. Frame synchronization

Frame synchronization is the method whereby on@®stases the current slot number of another
station or Base station, adopting the receivedmslatber as its own current slot number. When the
parameter SlotTimeOut of the SOTDMA communicatitateshas one of the values two (2),

four (4), or six (6), the current slot number akaeived station should be contained within the sub
message of the SOTDMA communication state.
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3.1.3.3. Synchronization — Transmitting stations (see Figuré)

FIGURE 3

Transmitting
station
synchronization
sequence

Yes, bas:
station

Is transmitting
station a base
station?

Receiving station
Indicating
Sync State 2
and/or

No, mobile statio

Lowest ID (MMSI)
-« | Increase updated rate to and most received?
MAC.SyncBaseRate
Update Tx rate to
< MAC.SyncMobileRate

3.1.3.3.1. Base station operation

The Base station should normally transmit the Istesgon report (Message 4) with a minimum
reporting interval of 10 s.

The Base station shouttbcrease its reporting interval of Message 4 to MBy@cBaseRate when it
fulfils the semaphore qualifying conditions accaglio the table in § 3.1.3.4.3. It should remain in
this state until the semaphore qualifying condgitiave been invalid for the last 3 min.

3.1.3.3.2. Mobile station operation as a semaphore

When a mobile station determines that it is theaggmore (see § 3.1.1.4 and § 3.1.3.4.3), it should
decrease its reporting interval to MAC.SyncMobileRalt should remain in this state until the
semaphore qualifying conditions have been invardfie last 3 min.
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3.1.3.4. Synchronization — Receiving stations (see Figure 4)

FIGURE 4

Receiving statiol
synchronization
sequence
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uTC

available?

Re- synchroniz
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synchronize
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Synchronize
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Frame Synchronize

3.1.3.4.1. UTC available

A station, which has direct access to UTC, shoaltiouously re-synchronize its transmissions
based on UTC source. A station, which has indimecess to UTC should continuously re-
synchronize, its transmissions based on those Whess (see § 3.1.1.2).

3.1.3.4.2. UTC not available

When the station determines that its own intertwlrsimber is equal to the semaphore slot
number, it is already in frame synchronization @rgthould continuously slot phase synchronize.

3.1.3.4.3. Synchronization sources

The primary source for synchronisation should leeititegral UTC source (UTC Direct). If this
source should be unavailable the following extesyalchronization sources listed below in the
order of priority, shoulderve as the basis for slot phase and frame symehtmn:
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— a station which has UTC time;

- a Base station which is semaphore qualified;
- other station(s) which are synchronized to a B#aiton;
- a mobile station, which is semaphore qualified.

Table 9 illustrates the different Sync Mode priestand the contents of the Sync State
fields in the Communication State.

TABLE 9

Synchronization Mode

Qualified

Sync Mode of Priority Illustration Sync State (in May be used as source for
Own Station CommState) of indirect sync by other
own station station(s)
UTC direct 1 uTcC 0 Yes
0]
s <
UTC indirect| 2 /D UTC ||1 No
.'\OR /
@)
Base direct | 3 @ «—[ ] semaphore |2 Yes
qualifiec
Base indirect| 4 @ «—O<+—[] 3 No
Semaphore
Quialified
Mobileas |5 ° O Semaphore 3 No
semaphore

A mobile station should only be semaphore qualitiader following condition:

Mobile stations

state value

synchronisation

TABLE 10
Highest Received synchronisation state value
Own mobile 0 1 2 3
station's
sync state
0 No No No No
1 No No No Yes
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2 No No No No
3 No No No Yes

0 = UTC Direct (see § 3.1.1.1).

1 = UTC Indirect (see § 3.1.1.2).

2 = Station is synchronized to a Base station §sgd.1.3).

3 = Station is synchronized to another station dasethe highest number of received
stations (see § 3.1.1.4) or indirect to a Baséostat

If more than one station is semaphore qualifieeln tthe station indicating the highest
number of received stations should become theastwmaphore station. If more than one
station indicates the same number of receivedsisitthen the one with the lowest MMSI
number becomes the active semaphore station.

A Base station should only be semaphore qualifiedeufollowing condition:

TABLE 11
Highest Received synchronisation state value

Base stations Own Base 0 1 2 3
synchronisation| station's sync
state value state

0 No No No No

1 No No Yes Yes

2 No No Yes Yes

3 No No Yes Yes

0 = UTC Direct (see § 3.1.1.1).

1 = UTC Indirect (see § 3.1.1.2).

2 = Station is synchronized to a Base station §s&d.1.3).

3 = Station is synchronized to another mobile stabiased on the highest number of
received stations (see § 3.1.1.4) or indirect Bage station. A Base station which is
semaphore qualified according to Table 11 shouldie@ semaphore.

See also § 3.1.1.4, § 3.1.1.3 and § 3.1.3.3 fomphore qualification.

3.1.4. Slot identification
Each slot is identified by its index (0-2249). Steto (0) should be defined as the start of thedra

3.1.5. Slot access
The transmitter should begin transmission by tigrn the RF power at slot start.

The transmitter should be turned off after the ldisof the transmission packet has left the
transmitting unit. This event must occur within #iets allocated for own transmission. The default
length of a transmission occupies one (1) slot. lbeaccess is performed as shown in Figure 5:
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FIGURE 5
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3.1.6. Slot state

Each slot can be in one of the following states:

- FREE: meaning that the slot is unused withinréoeiving range of the own station.
Externally allocated slots that have not been ulkgthg the preceding three frames are also
FREE slots. This slot may be considered as a catal&lot for use by own station (see
§3.3.1.2);

- INTERNAL ALLOCATION: meaning that the slot is attated by own station and can be
used for transmission;

— EXTERNAL ALLOCATION: meaning that the slot is alated for transmission by another
station;

- AVAILABLE: meaning that the slot is externallyl@ated by a station and is a possible
candidate for slot reuse (see § 4.4.1); and

- UNAVAILABLE: meaning that the slot is externally allocated by a station and cannot be a
candidate for dot reuse (see § 4.4.1).

3.2.  Sublayer 2: data link service (DLS)
The DLS sublayer provides methods for:
- data link activation and release;

- data transfer; or

- error detection and control.

3.2.1. Data link activation and release

Based on the MAC sublayer the DLS will listen, @ate or release the data link. Activation and
release should be in accordance with 8§ 3.1.5. A slarked as free or externally allocated,
indicates that own equipment should be in receiedarand listen for other data link users. This
should also be the case with slots, marked asablaibnd not to be used by own station for
transmission (see § 4.4.1).

3.2.2. Data transfer

Data transfer should use a bit-oriented protocativis based on the high-level data link control
(HDLC) as specified by ISO/IEC 3309: 1993 — Defomitof packet structure. Information packets
(I-Packets) should be used with the exceptionttietontrol field is omitted (see Figure 6).
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3.2.2.1. Bit stuffing

The bit stream of the data portion and the FCSF&p#re 6, § 3.2.2.5, and § 3.2.2.6, should be
subject to bit stuffing. On the transmitting sitds means that if five (5) consecutive ones (&r€)
found in the output bit stream, a zero should Iserited after the five (5) consecutive ones (1's).
This applies to all bits between the HDLC flagsiu(stlag and end flag, see Figure 6). On the
receiving side, the first zero after five (5) constive ones (1's) should be removed.

3.2.2.2. Packet format
Data is transferred usiratransmission packets shown in Figure 6:

FIGURE 6

Trainingsequenc| Start flag Date FCS End flag ( Buffer ‘

1371-04

The packet should be sent from left to right. ®irsicture is identical to the general HDLC
structure, except for theaining sequence. The training sequence shouidéd in order to
synchronize the VHF receiver and is discussed3r28.3. The total length of the default packet
is 256 bits. This is equivalent to one (1) slot.

3.2.2.3. Training sequence

The training sequence should be a bit pattern stngiof alternating 0’s and 1’s (010101010...).
Twenty-four bits of preamble are transmitted ptimsending the flag. This bit pattern is modified
due to the NRZI mode used by the communicatioruttir&ee Figure 7.

IALA-TWG REVISION M1371-2 REV3



-21-
8B/TEMP/176-E
FIGURE 7

JHAGARAL

a) Unmodified bit pattern

JUuuy

b) Modified bit pattern by NRZI
1371-05

The preamble should not be subject to bit stuffing.

3.2.2.4. Startflag

The start flag should be 8 bits long and consistssiandard HDLC flag. It is used in order to
detect the start of a transmission packet. The fa@r consists of a bit pattern, 8 bits long:
01111110 (7K). The flag should not be subject to bit stuffinffhough it consists of 6 bits of
consecutive ones (1's).

3.2.2.5. Data

The data portion is 168 bits long in the defawhimission packet. The content of data is undefined
at the DLS. Transmission of data, which occupy ntbas 168 bits, is described in § 3.2.2.11
below.

3.2.2.6. FCS

The FCS uses the cyclic redundancy check (CRC)itlftelynomial to calculate the checksum as
defined in ISO/IEC 3309: 1993. The CRC bits shdédpre-set to one (1) at the beginning of a
CRC calculation. Only the data portion should heded in the CRC calculation (see Figure 7).

3.2.2.7. End flag
The end flag is identical to the start flag as désd in § 3.2.2.4.

3.2.2.8. Buffer

The buffer is normally 24 bits long and should Bedias follows:
- bit stuffing: 4 bits (normally, for all messag®scept safety related messages and binary

messages)
- distance delay: 12 bits
- repeater delay: 2 bits

- synchronization jitter: 6 bits
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3.2.2.8.1. Bit stuffing

A statistical analysis of all possible bit combinas in the data field of the fixed length messages
shows that 76% of combinations use 3 bits or fesdit stuffing. Adding the logically possible bit
combinations shows, that 4 bits are sufficienttf@se messages. Where variable length messages
are used, additional bit stuffing could be requirtear the case where additional bit stuffing is
required, see 8§ 5.2 and Table 21.

3.2.2.8.2. Distance delay

A buffer value of 12 bits is reserved for distadetay. This is equivalent to 202.16 nautical
miles (nm). This distance delay provides protectmm propagation range of over 100 nm.

3.2.2.8.3. Repeater delay
The repeater delay provides for a turn-around tmeeduplex repeater.
3.2.2.8.4. Synchronization jitter

The synchronization jitter bits preserve integatythe TDMA data link, by allowing a jitter in each
time slot, which is equivalent tv3 bits. Transmission timing error should be withit04 ps of the
synchronization source. Since timing errors aratagd the accumulated timing error can be as
much ast 312s.

3.2.2.9. Summary of the default transmission packet
The data packet is summarized as shown in Table 12:

TABLE 12
Ramp up 8 bits TO to Tl in Figure 8
Training sequence 24 bits|  Necessary for synchradnizat
Start flag 8 bits In accordance with HDLC (JE
Data 168 bits | Default
CRC 16 bits | In accordance with HDLC
End flag 8 bits In accordance with HDLC JE
Buffer 24 bits __Bit stuffing distance delays, reggatelay and
jitter
Total 256 bits

3.2.2.10. Transmission timing

Figure 8 shows the timing events of the defautignaission packet (one slot). At the situation
where the ramp down of the RF power overshootstirmext slot, there should be no modulation
of the RF after the termination of transmissionisTgrevents undesired interference, due to false
locking of receiver modems, with the succeedinggnaission in the next slot.

3.2.2.11. Long transmission packets

A station may occupy at maximum five consecutiassfor one (1) continuous transmission. Only
a single application of the overhead (ramp upningi sequence, flags, FCS, buffer) is required for
a long transmission packet. The length of a loaggmission packet should not be longer than
necessary to transfer the data; i.e. the AlS shootddd filler.
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3.2.3. Error detection and control

Error detection and control should be handled ugiegCRC polynomial as described in § 3.2.2.6.
CRC errors should result in no further action by AiS.

3.3.  Sublayer 3 — link management entity (LME)
The LME controls the operation of the DLS, MAC ahd physical layer.

3.3.1. Access to the data link

There should be four different access schemesoiuralling access to the data transfer medium.
The application and mode of operation determineateess scheme to be used. The access schemes
are:

SOTDMA, ITDMA, random access TDMA (RATDMA) and fideaccess TDMA (FATDMA).
SOTDMA is the basic scheme used for scheduled iteetransmissions from an autonomous
station. When, for example, the reporting inteivas to be changed, or a non-repetitive message is
to be transmitted, other access schemes may be used

3.3.1.1. Cooperation on the data link

The access schemes operate continuously, andafighbaon the same physical data link. They all
conform to the rules set up by the TDMA (as desxttim § 3.1).

3.3.1.2. Candidate slots

Slots, used for transmission, are selected frandlidate slots in the selection interval (SI) (see
Figure 11). The selection process uses received @here should always be at minimum four
candidate slots to choose from unless the numbeairadidate slots is otherwise restricted due to
loss of position information (see 8 4.4.1). ForgSl& mobile AIS stations when selecting
candidates for messages longer than one (1) €let§3.2.2.11) a candidate slot should be the first
slot in a consecutive block of free or availablesl| For Class B “SO” mobile AIS stations the
candidate slots for Messages 6, 8, 12, and 14)dlheuree. When no candidate slot is available,
the use of the current slot is allowed. The cardigts are primarily selected from free slote(se
§ 3.1.6). When required, available slots are inetlish the candidate slot set. When selecting a slot
from the candidates, any candidate has the sanmalpiity of being chosen, regardless of its slot
state (see 8§ 3.1.6). If the station cannot find @arydidate slots at all, because all slots in ther&
restricted from slot reuse (see 8§ 4.4.1), themtathould not reserve a slot in the Sl until therat
least one candidate slot.

Example:

0 |1 |2|3|4]|5|6]|7
E|E|F|F|F|F| F|E
A three-slot-message is to be sent. Only slots Ro3.and 4 should be considered candidates.

FIGURE 8

IALA-TWG REVISION M1371-2 REV3



-24-
8B/TEMP/176-E

Transmission timing

S';EEEQCE Start flag Date FCS | Endflag| Buffer ]:
RF powe Note 1
Station A
100%
/
80%
1 2 3, 4 5 6 7 8 19 20 21 22 23 24 Q3 26
~ Time
| | | | | | | | | | | | | | | | |
5 s /I | | 1 B A I A ()
TO |T1 T2 Ts T3 T4 15
Trs
. Trainingc sequenc
Station B £seq
-
1 2 3 4 5 6 7 8 19 20 21 22 23 24 25 26
Time
| | | | | | | | | | | | | | | | | |
\ \ \ \ \ \ \ \ \ \ \ \ \ [ \ \ \ \ (ms)
TO T1
T(n) | Time (ms) Description
TO 0.000 Slot start. RF power is applied
Trs 0.832 Beginning of training sequence
T1 1.000 RF power and frequency Stabilization time
T2 3.328 Start of transmission packet (start flag). Thisrev@n be Used as a secon
synchronization source should the primary sourcEQ)be lost
T< TR0 Slot phase synchronization marker. End of stagf, fieginning of data
T3 End of fransmission, assuming zero bit stuffing.madulafion is applied after
24.128 termination of transmission.
In case of a shorter data block, the transmissiay emd earlier
T4 T3 +1.000 The time when RF power should have reached zero
T5 26.670 End of slot. Beginning of next slot

Note 1 — Should a transmission end exactly at the beggaf the next slot, the Tadewn period for station A wi
overlap into the next slot as shown in Fig. 8. Braission of the training sequence is not impairethis. Thit
occasion would be extregty rare, and it would occur only in the event gfrapagation anomaly. Even in this ci
the operation of the AlS is not impaired due tordmgge discrimination characteristics of the reee

1371-06
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When selecting among candidate slots for transomissi one channel, the slot usage of other
channels should be considered. If the candidaterstbe other channel is used by another station,
the use of the slot should follow the same rule®aslot reuse (see § 4.4.1). If a slot in either

channel is occupied by or allocated by other Bésgos or mobile station, that slot should be
reused only in accordance with § 4.4.1.

The slots of another station, whose navigatioralstis not set to “at anchor” or “moored” and has
not been received for 3 min, should be used asidatedslots for intentional slot reuse.

The own station is unable to transmit on an adjesken on the two parallel channels because of the
necessary switching time (see § 2.11.1). Thustwbeadjacent slots on either side of a slot that is
being used by the own station on one channel shmilde considered as candidate slots on the
other channel.

The purpose of intentionally reusing slots and it@ning a minimum of four candidate slots within
the same probability of being used for transmisgado provide high probability of access to the
link. To further provide high probability of accesisne-out characteristics are applied to the dse o
the slots so that slots will continuously becomailable for new use.

Figure 9 illustrates the process of selecting anwarglidate slots for transmission on the link.
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FIGURE 9

Do not consider any slots on the selection chaimrttle S| which are:

1. opposite or within one slot of own scheduled brestion the other
channel,

2. allocated by a Base Station within 120 nauticakmibr

3. allocated by a Mobile Station not reporting positinformation

Begin slot
Selection

N

A 4

Select all slots in SI
that are FREE on =4 Y
both channels > Slots? —>
N
Add slots using the
slot reuse rules of Y
8§4.4.1 beginning - >0 oLy Sedlt_édCt frorln
with the highest slots? candidate slots
priority rule.

Continue
using current
slot

Do not make
reservation

3.3.2. Modes of operation

There should be three modes of operation. The Hefande should be autonomous and may be
switched to/from other modes as required by a ceemp@uthority. For a Simplex Repeater there
should only be two modes of operation: autonomaassassigned, but no polled mode.

3.3.2.1. Autonomous and continuous

A station operating autonomously should determimewn schedule for transmission. The station
should automatically resolve scheduling conflictdwether stations.

3.3.2.2. Assigned

A station operating in the assigned mode shouldausansmission schedule assigned by a
competent authority’s Base station.
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3.3.2.3. Polled

A station operating in polled mode should autonadifaespond to interrogation messages
(Message 15) from a ship or competent authorityer@yon in the polled mode should not conflict
with operation in the other two modes. The respaheeild be transmitted on the channel where the
interrogation message was received.

3.3.3. Initialization

At power on, a station should monitor the TDMA chels for one (1) min to determine channel
activity, other participating member IDs, currelat @ssignments and reported positions of other
users, and possible existence of shore stationsndthis time period, a dynamic directory of all
stations operating in the system should be estaulisA frame map should be constructed, which
reflects TDMA channel activity. After one (1) mia$ elapsed, the station should enter the
operational mode and start to transmit accordingstown schedule.

3.3.4. Channel access schemes

The access schemes, as defined below, should taexi®perate simultaneously on the TDMA
channel.

3.3.4.1. Incremental TDMA — ITDMA

The ITDMA access scheme allows a station to presance transmission slots of non-repeatable
character, with one exception: during data linkvwek entry, ITDMA slots should be marked so
that they are reserved for one additional framés @llows a station to pre-announce its allocations
for autonomous and continuous operation.

ITDMA should be used on three occasions:

- data link network entry,

- temporary changes and transitions in periodeabrting intervals,
- pre-announcement of safety related messages.

3.3.4.1.1. ITDMA access algorithm

A station can begin its ITDMA transmission by eitsabstituting a SOTDMA allocated slot or, by
allocating a new, unannounced slot, using RATDM#ah& way, this becomes the first ITDMA
slot.

The first transmission slot, during data link netkventry, should be allocated using RATDMA.
That slot should then be used as the first ITDMaagmission.

When higher layers dictate a temporary changeprtang interval or the need to transmit a safety
related message, the next scheduled SOTDMA slotprexgmptively be used for an ITDMA
transmission.

Prior to transmitting in the first ITDMA slot, thetation randomly selects the next following

ITDMA slot and calculates the relative offset tatthocation. This offset should be inserted in&® th
ITDMA communication state. Receiving stations Wil able to mark the slot, indicated by this
offset, as externally allocated (see § 3.3.7.32&8.1.5). The communication state is transmitted
as a part of the ITDMA transmission. During netwerkry, the station also indicates that the
ITDMA slots should be reserved for one additiomahie. The process of allocating slots continues
as long as required. In the last ITDMA slot, thiatige offset is set to zero.

3.3.4.1.2. ITDMA parameters
The parameters of Table 13 control ITDMA scheduling
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TABLE 13
Symbol Name Description Minimum Maximum
LME.ITINC | Slotincrement| The slot increment is usediiocate a 0 8191

slot ahead in the frame. It is a relative
offset from the current transmission slof|
If it is set to zero, no more ITDMA
allocations should be done

LME.ITSL Number of Indicates the number of consecutive slots, 1 5
slots which are allocated, starting at the slot
increment
LME.ITKP | Keep flag This flag should be set to TRUE whie@ | FALSE=0 TRUE=1

present slot(s) should be reserved in the
next frame also. The keep flag is set to
FALSE when the allocated slot should He
freed immediately after transmission

3.3.4.2. Random access TDMA — RATDMA

RATDMA is used when a station needs to allocat@a which has not been pre-announced. This
is generally done for the first transmission slatidg data link network entry, or for messages of a
non-repeatable character.

3.3.4.2.1. RATDMA algorithm

The RATDMA access scheme should use a probab#itgigtent (p-persistent) algorithm as
described in this paragraph (see Table 14).

An AIS station should avoid using RATDMA. A scheddimessage should primarily be used to
announce a future transmission to avoid RATDMA sraissions.

Messages, which use the RATDMA access schemetagazlsn a priority first-in first-out (FIFO).
When a candidate slot (see § 3.3.1.2) is detettiedstation randomly select a probability value
(LME.RTP1) between 0 and 100. This value shoulddrapared with the current probability for
transmission (LME.RTP2). If LME.RTP1 is equal to less than LME.RTP2, transmission should
occur in the candidate slot. If not, LME.RTP2 shibloé incremented with a probability increment
(LME.RTPI) and the station should wait for the neahdidate slot in the frame.

The S| for RATDMA should be 150 time slots, whisheiquivalent to 4 s. The candidate slot set
should be chosen within the Sl, so that the trassiom occurs within 4 s.

Each time that a candidate slot is entered, therpigient algorithm is applied. If the algorithm
determines that a transmission shall be inhibiteeh the parameter LME.RTCSC is decremented
by one and LME.RTA is incremented by one.

LME.RTCSC can also be decremented as a resultathanstation allocating a slot in the
candidate set. If LME.RTCSELME.RTA < 4 then the candidate set shall be complementdd wit
a new slot within the range of the current slot BME.RTES following the slot selection criteria.

3.3.4.2.2. RATDMA parameters
The parameters of Table 14 control RATDMA schedulin
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TABLE 14
Symbol Name Description Minimum Maximum
LME.RTCSC| Candidate slot | The number of slots currently available |n 1 150
counter the candidate set.

NOTE - The initial value is always 4 or
more (see § 3.3.1.2). However, during the
cycle of the p-persistent algorithm the
value may be reduced below 4

LME.RTES | End slot Defined as the slot number of thedkd 0 2 249
in the initial SI, which is 150 slots ahead
LME.RTPRI | Priority The priority that the transmission has 1 0

when queuing messages. The priority i
highest when LME.RTPRI is lowest.
Safety related messages should have
highest service priority (refer to § 4.2.3)

LME.RTPS | Start Each time a new message is due for 0 25
probability transmission, LME.RTP2 should be set
equal to LME.RTPS. LME.RTPS shall be
equal to 100/LME.RTCSC.
NOTE — LME.RTCSC is set to 4 or more
initially. Therefore LME.RTPS has a
maximum value of25 (100/4)

LME.RTP1 | Derived Calculated probability for transmission in 0 100
probability the next candidate slot. It should be less
than or equal to LME.RTP2 for
transmission to occur, and it should be
randomly selected for each transmission

attempt
LME.RTP2 | Current The current probability that a transmissipi ME.RTPS 100
probability will occur in the next candidate slot
LME.RTA Number of Initial value set to 0. This value is 0 149
attempts incremented by one each time the

p-persistent algorithm determines that g
transmission shall not occur

LME.RTPI | Probability Each time the algorithm determines tha 1 25
increment transmission should not occur,
LME.RTP2 should be incremented with
LME.RTPI.

LME.RTPI shall be equal to
(100 — LME.RTP2)/LME.RTCSC

3.3.4.3. Fixed access TDMA — FATDMA

FATDMA should be used by Base stations only. FATDMslAcated slots should be used for
repetitive messages. For Base stations use of FAAD#Er to § 4.5 and § 4.6.

3.3.4.3.1. FATDMA algorithm
Access to the data link should be achieved witarezfce to frame start. Each allocation should be
pre-configured by the competent authority and hainged for the duration of the operation of the
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station, or until re-configured. Except where tineetout value is otherwise determined, receivers
of FATDMA messages should set a slot time-out vaiuerder to determine when the FATDMA
slot will become free. The slot time-out shouldreset with each reception of the message.

FATDMA reservations apply within a range of 120 tieal miles from the reserving Base station.
AIS stations (except when using FATDMA) should neeé FATDMA reserved slots within this
range. Base stations may re-use FATDMA reserved slithin this range for their own FATDMA
transmissions but may not re-use FATDMA reservetsgbr RATDMA transmissions.

FATDMA reservations do not apply beyond 120 nalticies from the reserving Base station. All
stations may consider these slots as available.

3.3.4.3.2. FATDMA parameters
The parameters of Table 15 control FATDMA schedulin

TABLE 15

Symbol

Name

Description

Minimum

Maximum

LME.FTST

Start slot

The first slot (referenced tatfieastart) to
be used by the station

0

2249

LME.FTI

Increment

Increment to next block of allochtdots.
An increment of zero indicates that the
station transmits one time per frame, in
the start slot

1125

LME.FTBS

Block size

Default block size. Determines tlefault
number of consecutive slots which are t
be reserved at each increment

3.3.4.4. Self-organizing TDMA — SOTDMA

The SOTDMA access scheme should be used by mdétlerss operating in autonomous and
continuous mode, or in the assigned mode (see B&hlannex 8). The purpose of the access
scheme is to offer an access algorithm which guicksolves conflicts without intervention from
controlling stations. Messages which use the SOTDAdéess scheme are of a repeatable character
and are used in order to supply a continuously tgadsurveillance picture to other users of the data

link.

3.3.4.4.1. SOTDMA algorithm

The access algorithm and continuous operation GfiC8@A is described in § 3.3.5.

3.3.4.4.2. SOTDMA parameters
The parameters of Table 16 control SOTDMA schedulin

TABLE 16
Symbol Name Description Minimum Maximum
NSS Nominal start | This is the first slot used by a station to 0 2249
slot announce itself on the data link. Other
repeatable transmissions are generally
selected with the NSS as a reference.
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Symbol

Name

Description

Minimum

Maximum

When transmissions with the same
reporting interval (Ri) are made using tv
channels (A and B), the NSS for the
second channel (B) is offset from the fir
channel’s NSS by NI:

NSSs =NSSa + NI

(0]

U7r
—

NS

Nominal slot

The nominal slot is used as thdreen
around which slots are selected for
transmission of position reports. For the
first transmission in a frame, the NSS a
NS are equal. The NS when using only
one channel is:

NS=NSS+ (nxNI); (0<n<Rr)

When transmissions are made using tw|
channels (A and B), the slot separation
between the nominal slots on each
channel is doubled and offset by NI:

NSa =NSSp + (nx 2x NI);
where: 0 n<0.5x Rr

NSg =NSSp + NI +(nx 2 x NI );
where:0<n<0.5xRr

nd

2249

NI

Nominal
increment

The nominal increment is given in numi
of slots and is derived using the equatio
below:

NI =2 250Rr

er 75
(4)

=]

1125

Rr

Report rate

This is the desired number of parsiti
reports per minute.

2
ME)

30
(3)

Sl

Selection
interval

The Sl is the collection of slots which c3
be candidates for position reports. The
is derived using the equation below:

S ={NS—(0.1x NI ) to NS+ (0.1x NI )}

n 0.2xNl

51

0.2x NI

NTS

Nominal
transmission
slot

The slot, within a selection interval,
currently used for transmissions within
that interval

2249

TMO_MIN

Minimum
time-out

The minimum SOTDMA slot time out.

3 frames|

NA

TMO_MAX

Maximum
time-out

The maximum SOTDMA slot time out.

NA

7 frames
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(1) When a station uses a report rate of lesstiiameports per minute, ITDMA allocations should
be used

(2) Also when operating in the assigned mode uSi@d DMA as given by Table 43, Annex 8

(3) 60 reports per minute when operating in theggaaeed mode using SOTDMA as given by Table
43, Annex 8

(4) 37.5 when operating in the assigned mode usipgrt rate assignment; 45 when operating in
the assigned mode using slot increment assignmen$® TDMA CommState

3.3.5. Autonomous and continuous operation

This section describes how a station operatesimtitonomous and continuous mode. Figure 10
shows the slot map accessed using SOTDMA.
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FIGURE 10
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rates are different:

(network or change Rr entry)
(=NSS, + (nx2x NI), 0 n< (0.5%Rr)

(=0.2NI)

(NS, - 0.1x NI)
(NS, + 0.1x NI)
(chosen from candidddts within Sl).

NSS; = NSS, + NI (change effective at next B-channel NTS).

Channel synchronization equation (note that channels are not considered synchronizgle the reporting

Note 1 — This occurs once during network entry phasesareeded inside the change report rate phase.
Note 2 — In change report rate phabisS.. = NS.., where CC represents the current channel
at the time the need for a rate change is detednine

ﬂL— Channel B
n
= 0 | o5 ()] E n oF
IS L
7 =1 z|2 & 2| |z >
z
2 x NI 2 X NI 2 x NI
Sl Sl Sl Sl
NI (=2 250RYr)
NSS, (network or change Rr entry)
NS; (=ENSS;+ (nx2xNI),0sn<0.5xRr)
Sl (= 0.2x NI)
Slow (=NS,—0.1x NI)
Shyen (= NS+ 0.1xNI)
NTS (chosen from candidate slots within SI). 1371-08
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3.3.5.1. Initialization phase

The initialization phase is described using thevfibart shown in Figure 11.

FIGURE 11

[ Initialization )
phase

Monitor
VHF data link

Yes

[ Network entr )
phase
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3.3.5.1.1. Monitor VHF data link (VDL)

At power on, a station should monitor the TDMA chahfor one (1) min interval to determine
channel activity, other participating member IDgrent slot assignments and reported positions of
other users, and possible existence of Base ssafiuring this time period, a dynamic directory of
all members operating in the system should be ksftall. A frame map should be constructed,
which reflects TDMA channel activity.

3.3.5.1.2. Network entry after one minute

After one (1) min interval has elapsed, the stasibould enter the network and start to transmit
according to its own schedule, as described below.

3.3.5.2. Network entry phase

During the network entry phase, the station shealdct its first slot for transmission in order to
make itself visible to other participating statiomfe first transmission should always be the speci
position report (Message 3, see Figure 12).

3.3.5.2.1. Select nominal start slot (NSS)

The NSS should be randomly selected between cwsl@dnd nominal increment (NI) slots
forward. This slot should be the reference whead®lg nominal slots (NS) during the first frame
phase. The first NS should always be equal to NSS.
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FIGURE 12
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3.3.5.2.2. Select nominal transmission slot (NTS)

Within the SOTDMA algorithm, the NTS should be randy selected among candidate slots
within the SI. This is the NTS, which should be keatt as internally allocated and assigned a
random time-out between and including TMO_MIN aM_MAX.

3.3.5.2.3. Wait for NTS
The station should wait until the NTS is approached
3.3.5.2.4. AtNTS

When the frame map indicates that the NTS is amhiog, the station should enter the first frame
phase.

3.3.5.3. First frame phase

During the first frame phase which is equal to ome interval, the station should continuously
allocate its transmission slots and transmit spaisition reports (Message 3) using ITDMA (see
Figure 13).
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FIGURE 13
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When one minute interval has elapsed, the initEalgmissions should have been allocated and
normal operation should commence.

3.3.5.3.2. Set offset to zero

‘When all allocations have been made after one frémeoffset should be set to zero in the last
transmission to indicate that no more allocatioilche made.

3.3.5.3.3. Select next NS and NTS

Prior to transmitting, the next NS should be selécthis should be done by keeping track of the
number of transmissions performed so far on thamélafromn to Rr — 1). The NS should be
selected using the equation described in Table 16.

Nominal transmission slot should be selected ugiegSOTDMA algorithm to select among
candidate slots within SI. The NTS should then laeked as internally allocated. The offset to next
NTS should be calculated and saved for the nept ste

3.3.5.3.4. Add offset to this transmission
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All transmissions in the first frame phase shoiwdd the ITDMA access scheme. This structure
contains an offset from the current transmissiotiéonext slot in which a transmission is due to
occur. The transmission also sets the keep flagasaeceiving stations will allocate the occupied
slot for one additional frame.

3.3.5.3.5. Transmit

A scheduled position report should be enteredtimd TDMA packet and transmitted in the
allocated slot. The slot time-out of this slot slioloe decremented by one.

3.3.5.3.6. Offsetis zero

If the offset has been set to zero, the first fraunase should be considered to have ended. The
station should now enter the continuous operatiase.

3.3.5.3.7. Wait for NTS
If the offset was non-zero, the station should vi@ithe next NTS and repeat the sequence.
3.3.5.4. Continuous operation phase

The station should remain in the continuous opengthase until it shuts down, enters assigned
mode or is changing its reporting interval (seauFegl4).
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FIGURE 14
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3.3.5.4.1. Wait for NTS
The station should now wait until this slot is apgeched.
3.3.5.4.2. Decrement slot time-out

Upon reaching the NTS, the SOTDMA time-out counfier that slot, should be decremented. This
slot time-out specifies how many frames the slailiscated for. The slot time-out should always be
included as part of the SOTDMA transmission.

3.3.5.4.3. Slot time-out is zero

If the slot time-out is zero, a new NTS should elested. The Sl around the NS should be searched
for candidate slots and one of the candidates dhmirandomly selected. The offset from the
current NTS and the new NTS should be calculateldeasigned as a slot offset value:

(slot offset = NTSiew - NTS current+ 2250)

The new NTS should be assigned a time-out value aviandomly selected value between and
including TMO_MIN and TMO_MAX.

If the slot time-out is more than zero, the sldsef value should be set to zero.
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3.3.5.4.4. Assign time-out and offset to packet

The time-out and slot offset values are insertéal tine SOTDMA communication state (see
§3.3.7.2.2).

3.3.5.4.5. Transmit

A scheduled position report is inserted into theTB®A packet and transmitted in the allocated
slot. The slot time-out should be decremented ley dhe station should then wait for the next
NTS.

3.3.5.5. Changing reporting interval

When the nominal reporting interval is requiredbange, the station should enter change reporting
interval phase (see Figure 15). During this phisell reschedule its periodic transmissions ta su
the new desired reporting interval.

The procedure, described in this section, shouldseel for changes which will persist for at least
2 frames. For temporary changes, ITDMA transmissghould be inserted between SOTDMA
transmissions for the duration of the change.

3.3.5.5.1. Wait for next transmit slot

Prior to changing its reporting interval, the siatshould wait for the next slot, which has been
allocated for own transmission. Upon reaching shas, the associated NS is set to the new NSS.
The slot, which was allocated for own transmissghmguld be checked to make sure that the slot
time-out is non-zero. If it is zero, the slot tirmat should be set to one.
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FIGURE 15
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3.3.5.5.2. Scan next Sl

When using the new reporting interval, a new Nlutide derived. With the new NI, the station
should examine the area which is covered by thée $ie)f a slot is found, which is allocated for

own transmission, it should be checked to sedsfassociated with the NSS. If so, the phase is
complete and the station should return to normataton. If not, the slot should be kept with a

time-out above zero.

If a slot was not found within the Sl, a slot shibbk allocated. The offset, in slots, between the
current transmit slot and the new allocated stlodudd be calculated. The current transmit slot
should be converted into an ITDMA transmission vatsbould hold the offset with the keep flag
set to TRUE.

The current slot should then be used for transomssf periodic messages such as a position report.
3.3.5.5.3. Wait for next S

While waiting for the next Sl, the station contilusty scans the frame for slots which are allocated
for own transmission. If a slot is found, the glote-out should be set to zero. After transmisson
that slot, the slot should be freed.

When the next Sl is approached, the station shoedih to search for the transmit slot allocated
within the SI. When found, the process should lpeaged.

3.3.6. Assigned operation

If a mobile station is outside and not enteringaagition zone, a station, operating in the
autonomous mode, may be commanded to operate aggooca specific transmission schedule,
defined by a competent authority via a Base staiging Message 16. Assigned mode applies to
alternating operation between both channels. Wipenading in the assigned mode, the Class A
shipborne mobile station should use Message Zydkiion report, for its transmission of all of its
position reports instead of Message 1. When opegyati the assigned mode, the Class B “SO”
shipborne mobile station and the SAR aircraft stathould set their assign mode flag to “station
operating in assigned mode”. The assigned modddhadfect only the station’s transmission of
position reports, and no other behaviour of thestashould be affected. For mobile stations, other
than Class A shipborne mobile stations, the trassiom of position reports should be only as
directed by Message 16, and the station shouldhraige its reporting interval for changing course
and speed. For Class A shipborne mobile AlS statiba same rule should apply unless the
autonomous mode requires a shorter reporting iakéinan the reporting interval as directed by
Message 16. If the autonomous mode requires asshrefiorting interval than that directed by
Message 16, the Class A shipborne mobile AlS statimuld use the autonomous mode. If a
temporary change of the autonomous reporting iateequires a shorter reporting interval than
that directed by Message 16, ITDMA transmissiormuthbe inserted between the assigned
transmissions for the duration of the change.diibdoffset is given, it should be relative to the
assignment transmission received. Assignmentsraited in time and will be re-issued by the
competent authority as needed. The last receiv&@drasent should continue or overwrite the
previous assignment. This should also be the edsen two assignments are made in the same
Message 16 for the same station. Two levels ofjassents are possible:

3.3.6.1. Assignment of Reporting interval (Ri)

When assigned a new Ri, the mobile station shoadirtue to autonomously schedule its trans-
missions using the assigned Ri as instructed mmpetent authority. The process of changing Ri
is the same as described in § 4.3.
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3.3.6.2. Assignment of transmission slots

A station may be assigned the exact slots to be isseepeatable transmissions by a competent
authority using the assigned mode command Messa@eet § 4.5).

3.3.6.2.1. Entering assigned mode

Upon receipt of the assigned mode command Messggbd station should allocate the specified
slots and begin transmission in these. It shouldigoe to transmit in the autonomously allocated
slots with a zero slot time-out and a zero slo$eiff until those slots have been removed from the
transmission schedule. A transmission with a zkriotisne-out and a zero slot offset indicates that
this is the last transmission in that slot withfadher allocation in that Sl.

3.3.6.2.2. Operating in the assigned mode

The assigned slots should use the SOTDMA CommStiaite the time-out value set to the time-out
of the assigned slot. The assigned slot time-cotilshbe between 3 and 7 for all assigned slots. For
each frame, the slot time-out should be decremented

3.3.6.2.3. Returning to autonomous and continuous mode

Unless a new assignment is received, the assigrshentd be terminated, when the slot time-out
reaches zero. At this stage, the station shouloiréd autonomous and continuous mode.

The station should initiate the return to autonosnand continuous mode as soon as it detects an
assigned slot with a zero slot time-out. This shatuld be used to re-enter the network. The station
should randomly select an available slot from cdatd slots within a NI of the current slot and
make this the NSS. It should then substitute teegaed slot for an ITDMA slot and should use this
to transmit the relative offset to the new NSS.nrthis point on, the process should be identical to
the network entry phase (see § 3.3.5.2).

3.3.7. Message structure

Messages, which are part of the access schemesd stave the following structure shown in
Figure 16 inside the data portion of a data packet:

FIGURE 16

MSG ID

|
|
End !
flag | __2-"=0 !

Preamble Start flag Date FCS
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Each message is described using a table with p&saffredds listed from top to bottom. Each
parameter field is defined with the most significhi first.
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Parameter fields containing sub-fields (e.g. comication state) are defined in separate tables with
sub-fields listed top to bottom, with the most $iigant bit first within each sub-field.

Character strings are presented left to right reigstificant bit first. All unused characters should
be represented by the @ symbol, and they shoutddloed at the end of the string.

When data is output on the VHF data link it shdugdgrouped in bytes of 8 bits from top to bottom
of the table associated with each message in amcoedvith ISO/IEC 3309: 1993. Each byte
should be output with least significant bit firSiuring the output process, data should be subpect t
bit-stuffing (see § 3.2.2) and NRZI coding (see®2

Unused bits in the last byte should be set to reovder to preserve byte boundary.
Generic example for a message table:

TABLE 17
Parameter Symbol Number of bits Description

P1 T 6 Parameter 1

P2 D 1 Parameter 2

P3 I 1 Parameter 3

P4 M 27 Parameter 4

P5 N 2 Parameter 5

Unused 0 3 Unused bits

Logical view of data as described in § 3.3.7:
Bit order M---L-- L R R --LM.000
Symbol TTTTTTDI MVMVIVVIVM MVMVWVVIVM MVMVWIMVM MVIVNNOOO
Byte order 1 2 3 4 5

Output order to VHF data link (bit-stuffing is dégrarded in the example):

Bit order --L----M f------ [ e e EE R 000LM- -
Symbol | DTTTTTT MVMVIVIVIVM MVMVIVVIVM MVMVWIMVM O0ONNMWM
Byte order 1 2 3 4 5

3.3.7.1. Message ID (MSG ID)
The message ID should be 6 bits long and shoulgkeraetween 0 and 63. The message ID should

identify the message type.
3.3.7.2. SOTDMA message structure

The SOTDMA message structure should supply thessacg information in order to operate in

accordance with § 3.3.4.4. The message structsieoisn in Figure 17.
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FIGURE 17
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3.3.7.2.1. UserID

The user ID should be the MMSI (see 83, Annex he WMIMSI is 30 bits long. The first 9 digits
(most significant digits) should be used only.

3.3.7.2.2. SOTDMA communication state

The communication state provides the following tiomts:
- it contains information used by the slot allogatalgorithm in the SOTDMA concept;
- it also indicates the synchronization state.

The SOTDMA communication state is structured asvshim Table 18:

TABLE 18

Parameter Number of bits Description

Sync state 2 0 UTC direct (see § 3.1.1.1)

1 UTC indirect (see § 3.1.1.2)

2 Station is synchronized to a Base station (baset)l (see

§3.1.1.3)

3 Station is synchronized to another station basetthe highest
number of received stations or to another mob#dga, which

is directly synchronized to a Base stati(see § 3.1.1.3 and

§3.1.1.4)

Slot time-out 3 Specifies frames remaining untileav slot is selected
0 means that this was the last transmission instbis
1-7 means that 1 to 7 frames respectively arauldft slot change

Sub message 14 The sub message depends on thd ealuerin slot time-out as
described in Table 19

The SOTDMA communication state should apply onlyh® slot in the channel where the relevant
transmission occurs.

IALA-TWG REVISION M1371-2 REV3



- 45 -
8B/ITEMP/176-E
3.3.7.2.3. Sub messages

TABLE 19
Slot time-out Sub message Description
3,57 Received Number of other stations (not own station) which $tation
stations currently is receiving (between 0 and383).
2,4,6 Slot number Slot number used for this tra@asion (between 0 and229).
1 UTC hour and | If the station has access to UTC, the hour and mislkibuld be
minute indicated in this sub message. Hour (0-23) shoalddded in bits

13 to 9 of the sub message (bit 13 is MSB). Mir{Qt&9) should be
coded in bit 8 to 2 (bit 8 is MSB). Bit 1 and Biare not used.

0 Slot offset If the slot time-out value is 0 (zetloen the slot offset should
indicate the offset to the slot in which transnosswill occur
during the next frame. If the slot offset is zete slot should be
de-allocated after transmission.

3.3.7.3. ITDMA message structure

The ITDMA message structure supplies the necesstoymation in order to operate in accordance
with 8§ 3.3.4.1. The message structure is showngarg 18:

FIGURE 18
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3.3.7.3.1. User ID

The user ID should be the MMSI (see 8§ 3, Annex’he MMSI is 30 bits long. The first 9 digits
(most significant digits) should be used only.
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3.3.7.3.2. ITDMA communication state

The communication state provides the following tiores:
- it contains information used by the slot allosatalgorithm in the ITDMA concept;
- it also indicates the synchronization state.

The ITDMA communication state is structured as smhawTable 20:

TABLE 20

Parameter Number of Bits Description

Sync state 2 0 UTC direct (see § 3.1.1.1)

1 UTC indirect (see § 3.1.1.2)

2 Station is synchronized to a Base station (basetl (see

§3.1.1.3)

3 Station is synchronized to another station baseithe highest
number of received stations or to another molddan, which

is directly synchronized to a Base statisee8 3.1.1.3 and

§3.1.1.4).

Slot increment 13 Offset to next slot to be usedavo (0) if no more transmissions

Number of slots 3 Number of consecutive slots locake.

0=1 slot,

1=2 slots,

2 = 3 slots,

3 =4 slots,

4 =5 slots,

5 =1 slot; offset = slot increment + 8192,
6 = 2 slots; offset = slot increment + 8192,
7 = 3 slot; offset = slot increment + 8192)

Use of 5 to 7 removes the need for RATDMA broadéast
scheduled transmissions up to 6 minute intervals

Keep flag 1 Set to TRUE= 1 if the slot remains allocated for one additional
frame (see Table 13)

The ITDMA communication state should apply onlthe slot in the channel where the relevant
transmission occurs.

3.3.7.4. RATDMA message structure

The RATDMA access scheme may use message strucketezsnined by message ID and may thus
lack a uniform structure.

A message with a communication state may be tratesinising RATDMA in the following
situations:

- When initially entering the network (refer to 83.1.1).
- When repeating a message.
3.3.74.1.

The communication state when initially entering tiedwork should be set in accordance with
§3.3.4.1.1 and § 3.3.7.3.2.
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3.3.7.4.2.
The communication state when repeating a messaggdshe set in accordance with § 4.6.3.

3.3.7.5. FATDMA message structure

The FATDMA access scheme may use message strudetessnined by message ID and may thus
lack a uniform structure.

A message with a communication state may be tratesinising FATDMA, e.g. when repeated. In
this situation, the communication state shoulddiersaccordance with 8 4.6.3. See also § 3.16,
Annex 8.

4. Network layer

The network layer should be used for:
- establishing and maintaining channel connections;
- management of priority assignments of messages;
- distribution of transmission packets between okém)
- data link congestion resolution.

4.1.  Dual channel operation and channel management

In order to satisfy the requirements for dual clemperation (see § 2.1.4), the following should
apply, unless otherwise specified by Message 22.

4.1.1. Operating frequency channels

Two frequency channels have been designated in Rierdix 18 for AIS use worldwide, on the
high seas and in all other areas, unless otheundrezjes are designated on a regional basis for AlS
purposes. The two designated frequencies are:

AIS 1 (Channel 87B, 161.975 MHz), (20873nd
AIS 2 (Channel 88B, 162.025 MHz) (2088)

The AIS should default to operation on these chisnne

Operation on other channels should be accomplibiigde following means: manual input
commands (manual switching) from AIS input devitBMA commands from a Base station
(automatic switching by TDMA telecommand), digisa&lective call (DSC) commands from a Base
station (automatic switching by DSC telecommandyanmands from shipborne systems, e.g.
ECDIS or automatic switching by shipborne systemic@and (ENC) via IEC 61162 command.

The last eight (8) received regional operatingrsgstincluding the region itself should be storgd b
the mobile station. All stored regional operatietfisgs should be time/date-tagged and they should
be tagged with information by what input means thgional operating setting was received

(TDMA Message 20, DSC telecommand, Manual inpytuirvia Presentation Interface).

For channel management when position informatidossduring normal operation, the current
frequency channel use should be maintained urdéred to change by an addressed channel
management message (addressed DSC command orsadidksssage 22) or by manual input.

*

See Recommendation ITU-R M.1084, Annex 4.
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4.1.2. Normal default mode of dual channel operation

The normal default mode of operation should be@diannel operating mode, where the AIS
simultaneously receives on both channels in parétierder to accomplish this performance, the
AIS transponder should contain two TDMA receivers.

Channel access is performed independently on dable owo parallel channels.

For periodic repeated messages, including thelnitik access, the transmissions should alternate
between AIS 1 and AIS 2. This alternating behavieum a transmission by transmission basis,
without respect to time frames.

Transmissions of own station following slot alldoatannouncements of own station, responses of
own station to interrogations, responses of owtiostdo requests, and acknowledgements of own
station should be transmitted on the same charsrbleainitial message received.

For addressed messages, transmissions shoul@ ati#zchannel in which messages from the
addressed station were last received.

For non-periodic messages other than those refedesizove, the transmissions of each message,
regardless of message type, should alternate beti&1 and AIS 2.

Base stations could alternate their transmissietsden AlS 1 and AIS 2 for the following
reasons:

— To increase link capacity.
- To balance channel loading between AIS 1 andAIS
- To mitigate the harmful effects of RF interferenc

When a Base station is included in a channel managescenario, it should transmit addressed
messages on the channel in which it last receivedssage from the addressed station.

4.1.3. Regional operating frequencies

Regional operating frequencies should be desigratede four-digit channel numbers specified in
Recommendation ITU-R M.1084, Annex 4. This allowsdgimplex, duplex, 25 kHz channels for
regional options, subject to the provisions of Rgpandix 18.

4.1.4. Regional operating areas

Regional operating areas should be designatedvbsreator projection rectangle with two

reference points (WGS-84). The first reference psiould be the geographical coordinate address
of the north-eastern corner (to the nearest teih¢ghnoinute) and the second reference point should
be the geographical coordinate address of the seestern corner (to the nearest tenth of a minute)
of the rectangle.

The channel number designates the use of the ch@melex, duplex, 25 kHz).

When a station is subject to the regional boundaiieshould immediately set its operating
frequency channel numbers, its transmitter/receivede and its power level to the values as
commanded. When a station is not subject to themagboundaries, the station should utilize the
default settings, which are defined in the follogvjparagraphs:

Power settings: §2.12
Operating frequency channel numbers: §4.1.1
Transmitter/receiver mode: §4.1.2
Transition zone size: 8§4.1.5
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If regional operating areas are used, the areaddbe defined in such a way that these areas will
be covered completely by transmissions of chanmglagement commands (either TDMA or DSC)
from at least one Base station.

4.1.5. Transitional mode operations near regional boundases

The AIS device should automatically switch to twe-<{channel transitional operating mode when it
is located within five nautical miles, or the tréaim zone size (see Table 72, Annex 8), of a
regional boundary. In this mode the AIS device $thtnansmit and receive on the primary AIS
frequency specified for the occupied region; itidbdalso transmit and receive on the primary AIS
frequency of the nearest adjacent region. Onlytaresmitter is required. Additionally, for dual
channel operations as specified in 8§ 4.1.2, exspn the reporting interval has been assigned by
Message 18yhen operating in this mode, the reporting intesraduld be doubled and shared
between the two channels (alternate transmissiatein®Vvhen the AlS is entering the transitional
mode, it should continue to utilize the currentraiels for transmitting for a full one-minute frame
while switching one of the receivers to the newrtted. The TDMA access rules should be applied
to vacating slots on the current channel and acwesots on the new channel. This transitional
behaviour is necessary only when the channelshaneging.

Regional boundaries should be established by thmetent authority in such a way that this
two-channel transitional operating mode can be é@mgnted as simply and safely as possible.

For example, care should be taken to avoid haviagerthan three adjacent regions at any regional
boundary intersection. In this context the highsss@a should be considered to be a region where
default operating settings apply. The mobile Al&ist should ignore any channel management
command, when there are three different regionafatmg settings with adjacent regional
operating areas, their corners within eight nautigées to each other.

Regions should be as large as possible. For paapticposes, in order to provide safe transitions
between regions, these should be no smaller thaxatical miles but not larger than 200 nautical
miles on any boundary side. Examples of acceptaideunacceptable regional boundary
definitions are illustrated in Figure 19 and Figafe

FIGURE 19 FIGURE 20
Unacceptable regional Acceptable regional
boundary definition boundary definition
Region A Region B Region A Region B
Region C Region D Region C Region D
High sea High sea

1371-18ab

IALA-TWG REVISION M1371-2 REV3



-50 -
8B/ITEMP/176-E
4.1.5.1. Changing Channel Bandwidth

A competent authority should not assign differeamdwidths to adjacent regions that use the same
frequency or frequencies. To do this an additidméder region is required. If a buffer region istno
used, the assignments would result in an unstaividitton with regard to received messages,
incorrectly interpreting slots as being free.

4.1.6. Channel management by manual input

Channel management by manual input should includgéographical area along with the
designated AIS channel(s) for use in that are&i(itef Message 22). Manual input should be subject
to override by TDMA command, DSC command or shipke®system command, i. e. via
Presentation Interface, in accordance with rulesdat in § 4.1.8

When the user requires a manual input of a regiopatating setting, the regional operating
settings in use, which may be the default operatettings, should be presented to the user. The
user should then be allowed to edit these setpagdy or in full. The mobile station should ensure
that a regional operating area is always inputthatit conforms to the rules for regional opergtin
areas (see 8 4.1.5). After completion of inputrofaceptable regional operating settings set, the
AIS should require the user to confirm a secone: tilhat the input data should be stored and
possibly used instantaneously.

4.1.7. Resumption of operation after power on

After power on, a mobile station should resume apen using the default settings, unless the own
position is within any of the stored regions.

In this case, the mobile station should operateguie stored operating settings of that identified
region.

4.1.8. Priority of channel management commands and clearmp of stored regional operating
settings

The most current and applicable commands receivedld override previous channel management
commandsn accordance with the following rules:

The mobile AIS station should constantly checkhd nearest boundary of the regional operating
area of any stored regional operating setting isentttan 500 miles away from the current position
of own station, or if any stored regional operatsedting was older than five weeks. Any stored
regional operating setting which fulfils any onetloése conditions should be erased from the
memory.

The regional operating settings set should be legnal$ a whole, i. e. a change requested for any
parameter of the regional operating settings shbelohterpreted as a new regional operating
setting.

The mobile AIS station should not accept, i. eoign any new regional operating setting which
includes a regional operating area, which doesowotorm to the rules for regional operating areas
laid out in § 4.1.5.

The mobile AIS station should not accept a newaregi operating setting, which was input to it
from shipborne system command, i. e. via the Ptasien Interface, if the regional operating area
of this new regional operating setting partly datly overlaps or matches the regional operating
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area of any of the stored regional operating sgtiavhich were received from a Base station either
by Message 22 or by DSC telecommand within thetVasthours.

A Message 22 addressed to own station or a DS€otamand addressed to own station should be
accepted only if the mobile AIS station is in aioegdefined by one of the stored regional operating
settings. In this case the set of regional opegat@titings should be composed by combining the
received parameters with the regional operating areise.

If the regional operating area of the new, accepgibnal operating setting overlaps in part or in
total or matches the regional operating areas efasrmore older regional operating settings, this o
these older regional operating settings shouldrageel from the memory. The regional operating
area of the new, accepted regional operating gettizty be neighbouring tightly and may thus have
the same boundaries as older regional operatitigget This should not lead to the erasure of the
older regional operating settings.

Subsequently the mobile AIS station should stanewa, accepted regional operating setting in one
free memory location of the eight memories for oegi operating settings. If there is no free
memory location, the oldest regional operatingrsgghould be replaced by the new, accepted one.

No means other then defined herein should be atldaelear any or all of the stored regional
operating settings. In particular, it should notplossible to solely clear any or all of the stored
regional operating settings by a manual input oatynput via the Presentation Interface without
inputting a new regional operating setting.

4.1.9. Conditions for changing both AIS operational frequecy channels

When a competent authority needs to change bothopégating frequency channels within a
region, there should be a minimum time period afi@ after the first AIS operating frequency
channel is changed before the second AIS operatiggency channel is changed. This will ensure
a safe frequency transition.

4.2.  Distribution of transmission packets

4.2.1. The user directory

The user directory is internal to the AIS, angitsed to facilitate slot selection and
synchronization. It is also used to select the praghannel for the transmission of an addressed
message.

4.2.2. Routing of transmission packets
The following tasks are fulfilled with regard togket routing:
- Position reports should be distributed to thes@ngation interface.

- Own position should be reported to the presemtatiterface and it should also be
transmitted over the VDL.

- A priority is assigned to messages if messagaigges necessary.
- Received GNSS corrections are output to the ptagen interface.
4.2.3. Management of priority assignments for messages

There are 4 (four) levels of message priority, rnigme

Priority 1 (highest priority): Critical link management messages including pasiteport messages
in order to ensure the viability of the link;

Priority 2 (highest service priority): Safety related messages. These messages shoudahémitted
with a minimum of delay;
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Priority 3: Assignment, interrogation and responses to intatiog messages;

Priority 4 (lowest priority): All other messages.
For details, refer to Table 43, Annex 8.

The above priorities are assigned to the relewgr® 6f messages, thereby providing a mechanism
for sequencing specific messages in order of pyiofihe messages are serviced in order of priority.
This applies to both messages received and mestabedransmitted. Messages with the same
priority are dealt with in an FIFO order.

4.3. Rr's

The parameter, Rr, is defined in § 3.3.4.4.2 (TdBleand should be directly related to reporting
interval as defined in Table 1 and Table 2 in AnheRr should be determined by the network
layer, either autonomously or as a result of aigasent by a competent authority (see § 3.3.6).
The default value of the Rr should be as statélthlvie 1 and Table 2 of Annex 1. A mobile station
should, when accessing the VDL for the first timge the default value (see 8§ 3.3.5.2). When a
mobile station uses an Rr of less than one remorirame, it should use ITDMA for scheduling.
Otherwise SOTDMA should be used.

4.3.1. Autonomously changed Rr (continuous and autonomousode)

This paragraph , including subparagraphs, appi€ddss A and Class B “SO” shipborne mobile
equipment.

4.3.1.1. Speed

The Rr should be affected by changes of speedsasilded in this paragraph. Speed should be
determined by speed over ground (SOG). When araserin speed results in a higher Rr (see
Table 1 and Table 2 in Annex 1) than the currenslgd Rr, the station should increase the Rr using
the algorithm described in § 3.3.5. When a stdti@as maintained a speed, which should result in an
Rr lower than the currently used Rr, the statioousthreduce Rr when this state has persisted for
three (3) min.

If speed information is lost during normal operatithe reporting schedule should revert to the
default reporting interval, unless a new transmoissichedule is ordered by assigned mode
command.

4.3.1.2. Changing course (applicable to Class A shipborne nbde equipment, only)

When a ship changes course, a shorter reportiegvadtshould be required according to Table 1,
Annex 1. Rr should be affected by changing coussgescribed in this paragraph.

A change of course should be determined by calogléhe mean value of the heading information
(HDG) for the last 30 s and comparing the result withgresent heading. When HDG is
unavailable, the Rr should not be affected.

If the difference exceeds 5°, a higher Rr shouldygied in accordance with Table 1, Annex 1.
The higher Rr should be maintained by using ITDMAbmplement SOTDMA scheduled
transmissions in order to derive the desired RrelV#i is exceeded, the reporting interval should
be decreased beginning with a broadcast withiméxt 150 slots (See 8§ 3.3.4.2.1) using either a
scheduled SOTDMA slot, or RATDMA access slot (See35.5).

The increased Rr should be maintained until thiedihce between the mean value of heading and
present heading has been less tHafobmore than 20 s.
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If heading information is lost during normal opévat the reporting schedule should revert to the
default reporting interval, unless a new transroissichedule is ordered by assigned mode
command.

When in assigned mode and a course change isiregaishorter reporting interval than the
interval that has been assigned, the station should

« Continue assigned mode (transmitting Message 2) and
» Keep the assigned mode schedule (slot or intepsadjaed) and

« Add two additional Messages 3 between the basicMgs2, like in autonomous méde

4.3.1.3. Navigational status (applicable to Class A shipbora mobile equipment, only)

Rr should be affected by navigational status (refdviessages 1, 2 and 3) as described in this
paragraph when the vessel is not moving faster 3hamots (to be determined by using SOG).
When the vessel is at anchor, moored, not unden@md or aground, which is indicated by the
navigational statysand not moving faster than 3 knots, Message 3ldhmuused with an Rr of

3 min. The navigational status should be set byusies via the appropriate user interface. The
transmission of Message 3 should be interleaveskt{8) min after Message 5. The Rr should be
maintained until the navigational status is change80G increases to more than 3 knots.

4.3.2. Assigned Rr

A competent authority may assign an Rr to any neadtihtion by transmitting assignment
Message 16 from a Base station. Except for thesGlashipborne mobile AIS station, an assigned
Rr should have precedence over all other reasaorchénging Rrif the autonomous mode requires
a higher Rr than that directed by Message 16, thesQ\ shipborne mobile AIS station should use
the autonomous mode.

4.4. Data link congestion resolution

When the data link is loaded to such a level thatttansmission of safety information is
jeopardized, one of the followingethods should be used to resolve the congestion.

4.4.1. Intentional slot reuse by the own station

A station should reuse time slots only in accor@antith this paragraph and only when own
position is available.

When selecting new slots for transmission, theatathould select from its candidate slot set (see
§ 3.3.1.2) within the desired SI. When the candidddt set has less than 4 slots, the station ghoul
intentionally reuse available slots, in order tckeméhe candidate slot set equal to 4 slots. Slatg m
not be intentionally reused from stations thateati no position available. This may result in fewe
than 4 candidate slots. The intentionally reusetsshould be taken from the most distant
station(s) within the Sl. Slots allocated or usgdBhse stations should not be used unless the Base
station is located over 120 nautical miles fromal station. When a distant station has been
subject to intentional slot reuse, that statiorusth®e excluded from further intentional slot reuse
during a time period equal to one frame.

1 Depending on the basic reporting interval this igagporarily result in a shorter reporting
interval as required by speed and course changeisigeems to be acceptable.
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Slot reuse provides candidate slots for randontsete This process attempts to increase the
candidate slot set to a maximum of four. Whenctnedidate slot set has reached four, the
candidate slot selection process is completeouf §lots have not been identified after all tHesu
have been applied, this process may report lessfthe slots. Candidate slots for reuse should be
selected using the following priorities beginninghaRule 1 (Also see the slot selection rules Flow
Diagram — Figure 22).

Add to the Free slot set (if any) all slots thag:ar

Rule 1: FREE (see § 3.1.6) on selection chanreeParAILABLE & (see § 3.1.6) on the other
channel

Rule 2: AVAILABLE™ on selection channel and FREE on the other channel

Rule 3: AVAILABLE™ on both channels,

Rule 4: FREE on selection channel and UNAVAILABE®n the other channel

Rule 5: AVAILABLE® on selection channel and UNAVAILABLE on the other channel.

@) Available — Mobile Station (SOTDMA or ITDMA), or Be Station reserved slot (FATDMA or
Message 4) beyond 120 nautical miles.

?’Unavailable — Base Station reserved slot (FATDMAssage 4) within 120 nautical miles, or
a Mobile Station reporting without position infortizan.

Figure 21 is an example applying these rules.

FIGURE 21
Sl
2 3 4 5 6 7 8 9 10 11 1P
Channel A F F F F T T D F X X X B
Channel B F1 T D E F T F B F F F

It is intended to intentionally reuse one slot witthe Sl of frequency channel A. The
current status of the use of the slots within therSboth frequency channels A and B is
given as follows:

The slot for intentional slot reuse should thersélected by the following priority (indicated
by the number of the slot combination as givenigufe 21):

Highest Selection Priority: No. 1
No. 2
No. 5
No. 6
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No. 3

No. 4
No. 7

Lowest Selection Priority No. 8
Combinations 9, 10, 11 and 12 should not be used.
Rationale for not using slot combinations:

No.
No.
No.
No.

F

I

E
B
T
D
X

9 Adjacent slot rule
10 Opposite channel rule
11 Adjacent slot rule
12 Base station rule

= Free

= Internally allocated (allocated by own stationt in use)

= Externally allocated (allocated by anothetietanear own station)

= Allocated by a Base station within 120 nadtrodes of own station

= Another station under way that has not beeaived for 3 minutes or more
= Allocated by the most distant station(s)

= Should not be used
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FIGURE 22

Slot selection rules flow diagram

Slot reuse process

A 4

Start with Rule 1

A4
Apply rule Select next rule
Candidate AUs > All of rules
slnte = 4 imnlemented
Yac

A

A 4

Continue to 83.3.1.2
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4.4.2. Use of assignment for congestion resolution

A Base station may assign Rr to all mobile statiexxept Class A shipborne mobile AIS stations to
resolve congestion and can thus protect the viglufithe VDL. To resolve congestion for Class A
shipborne mobile AIS stations, the Base station osgyslot assignments to redirect slots used by
the Class A shipborne mobile AIS station to FATDIvi#Served slots.

4.5. Base station operation

A Base station accomplishes the following tasks:

- provides synchronization for stations not dingsifnchronized: Transmits Base station
reports (Message 4) with the default reportingrirae

- provides transmission slot assignments (see.§.3.and § 4.4.2);

— provides assignment of Rr to mobile station(eg (8§ 3.3.6.1 and § 4.3.2);
- transmits channel management messages;

- optionally provides GNSS corrections via the VB Message 17.

4.6. Repeater Operation

Where it is necessary to provide extended coverageater functionality should be considered.
The extended AIS environment may contain one oremepeaters.

In order to implement this function efficiently ardfely, the competent authority should perform a
comprehensive analysis of the required coverageard user traffic load, applying the relevant
engineering standards and requirements.

A repeater may operate in the following modes:
- Duplex repeater mode.
- Simplex repeater mode.

4.6.1. Repeat indicator

4.6.1.1. Mobile station use of repeat indicator

When mobile station is transmitting a messagéiaukd always set the repeat indicator to
default= 0.

4.6.1.2. Base station/simplex repeater station use of repeatdicator

The repeat indicator should be increased wheneearansmitted message is a repeat of a message
already transmitted from another station.

When a Base Station is used to transmit messageshaif of another entity (authority, AtoN, or a
virtual or synthetic AtoN), that uses an MMSI otliean the Base Station’s own MMSI, the repeat
indicator of the transmitted message should b&sginon zero value (as appropriate) in order to
indicate that the message is a retransmission.message can be communicated to the Base
station for retransmission using the VDL, netwookigection, station configuration, or other
methods.

4.6.1.2.1. Number of repeats
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The number of repeats should be a repeater sttivilgurable function, implemented by the
competent authority.

The number of repeats should be set to either2] imdicating the number of further repeats
required.

All repeaters within coverage of one another shieldet to the same number of repeats, in order
to ensure that “Binary acknowledgement” Messaged/“&afety related acknowledgement”
Message 13 are delivered to the originating station

Each time a received message is processed bypblates station, the repeat indicator value should
be incremented by oneX) before retransmitting the message. If the pre@sepeat indicator
equals 3, the relevant message should not be setrtdad.

4.6.2. Duplex repeater mode

This is a real-time application — the same time¢ isloised for retransmission on the paired
frequency.

The received message requires no additional primcekefore being retransmitted.
Repeat indicator is not relevant when being usetuplex repeater mode.

A duplex channel is required, which comprises a plirequencies, as described in
Recommendation ITU-R M.1084.

4.6.3. Simplex repeater mode
This is a Base station, which is specifically cgaofied, in order to perform a repeater function.
This is not a real-time application — additionag w$ slots is required (store-and-forward).

Retransmission of messages should be performasbasas possible after receiving the relevant
messages which are required to be retransmitted.

Retransmission (repeat) should be performed osadhee channel in which the original message
was received by the repeater station.

4.6.3.1. Received messages

A received message requires additional processfayd being retransmitted. The following
processing is required:

- Select additional slot(s), required for re-traitsng message(s).

- Apply the same access scheme as in originalisi{received message).

- The communication state of relevant received ag=ssshould be changed, and is subject
to parameters required by the slot(s) selectedetoansmission by the repeater station.

4.6.3.2. Additional processing functionality

Filtering should be a function that is configurablethe repeater station, implemented by the
competent authority.

Filtering of retransmissions should be applied,sidering the following as parameters:
- Message types.
- Coverage area.
- Required message reporting interval (possiblyeiasing the reporting interval).
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4.6.3.3. Synchronization and slot selection

Intentional slot reuse (see § 4.4.1) should beopexdd when required. In order to assist in slot
selection, measurement of received signal strelmgthe repeater station should be considered. The
received signal strength indicator will indicateemhtwo or more stations are transmitting in the
same slot at approximately the same distance fremndpeater station. A high level of received
signal strength will indicate that the transmittstgtions are close to the repeater, and a low téve
received signal strength will indicate that thensnaitting stations are farther away.

Congestion resolution on the VDL may be applie@ &4.4.2).

4.7.  Handling of errors related to packet sequencing androups of packets

It should be possible to group transmission packdtech are addressed to another station (refer to
addressed binary and addressed safety related ges$smsed on sequence number. Addressed
packets should be assigned a sequence number trarisenitting station. The sequence number of
a received packet should be forwarded together tvéglpacket to the transport layer. Also, when
errors related to packet sequencing and groupaakgts are detected (see 8§ 3.2.3), they should be
handled by the transport layer as described ir88.5.

5. Transport layer

The transport layer is responsible for:

- converting data into transmission packets ofeatirsize;
- sequencing of data packets;

- interfacing protocol to upper layers.

The interface between the transport layer and higlyers should be performed by the presentation
interface.

5.1.  Definition of transmission packet

A transmission packet is an internal representaifsome information which can ultimately be
communicated to external systems. The transmigscket is dimensioned so that it conforms to
the rules of data transfer.

5.2.  Conversion of data into transmission packets

5.2.1. Conversion to transmission packets

The transport layer should convert data, receivenh the presentation interface, into transmission
packets. If the length of the data requires a trassion that exceeds five (5) slots (see Table 21
for guidance) or, for a mobile AIS station, if ttetal number of RATDMA transmissions of
Messages 6, 8, 12, and 14 in this frame exceedoZihe AIS should not transmit the data, and it
should respond with a negative acknowledgemeritdg@tesentation interface.

Table 21 is based on the assumption that the theslrenaximum of stuffing bits will be needed. A
mechanism may be applied, which determines, poitrainsmission, what the actually required bit
stuffing will be with reference to § 3.2.2.1, degdemy on the actual content of the input for
transmission from the presentation interface. i thechanism determines that less stuffing bits
than indicated in Table 21 would be needed, mot& li#s than indicated in Table 21 may be
transmitted, applying the actually required numiifestuffing bits. However, the total number of
slots required for this transmission should noinoeeased by this optimization.
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Taking into account that safety related and bimaegsages should be used, it is of importance that
the variable messages are set on byte boundariesdér to ensure that the required bit stuffing fo
the variable length messages is provided for inntbiest-case condition, with reference to the
packet format (see. § 3.2.2.2) the following partmseeshould be used as a guideline:

TABLE 21
Number of slots Maximum data bits Stuffing bits Total buffer bits
1 136 36 56
2 360 68 88
3 584 100 120
4 808 132 152
5 1032 164 184

5.3.  Transmission packets

5.3.1. Addressed Messages 6 and 12

Addressed messages should have a destinationuséné source station should anticipate an
acknowledgement message (Message 7 or Messadé d3acknowledgement is not received the
station should retry the transmission. The stagioould wait 4 s before attempting retries. When a
transmission is retried, the retransmit flag shdoddset to retransmitted. The number of retries
should be 3, but it could be configurable betweem® 3 retries by an external application via the
presentation interface. When set to a differenuedly an external application, the number of
retries should default to 3 retries after 8 mine Dverall result of the data transfer should be
forwarded to above layers. The acknowledgementldhmibetween transport layers in two
stations.

Each data transfer packet on the presentatiorfaceshould have a unique packet identifier
consisting of the message type (binary or safdated messages), the source-ID, the destination-
ID, and a sequence number.

The sequence number should be assigned in the@mEisopresentation interface message which is
input to the station.

The destination station should return the sameesemunumber in its acknowledgement message
on the presentation interface.

The source station should not reuse a sequencearumbl it has been acknowledged or time-out
has occurred.

The acknowledgement should be put first in the tfatasfer queue both on the presentation
interface and on the VDL.

These acknowledgements are applicable only to . \Dther means must be employed for
acknowledging applications.

See Figure 23 and Annex 6.
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FIGURE 23

FIGURE 21
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5.3.2. Broadcast messages

A broadcast message lacks a destination identifiet herefore receiving stations should not
acknowledge a broadcast message.

5.3.3. Conversion to presentation interface messages

Each received transmission packet should be catvénta corresponding presentation interface
message and presented in the order they were egcetgardless of message category. Applications
utilizing the presentation interface should be oesible for their own sequencing numbering
scheme, as required. For a mobile station, additessssages should not be output to the
presentation interface, if destination User ID {ohedion MMSI) is different to the ID of own

station (own MMSI).

5.4.  Presentation interface protocol

Data, which is to be transmitted by the AIS devgte®uld be input via the presentation interface;
data, which is received by the AIS device, shoddbtput through the presentation interface. The
formats and protocol used for this data streandafimed by IEC 61162 series
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ANNEX 3
DSC compatibility*

1. General

1.1

The Class A AIS should be capable to receive andgss DSC channel management
telecommands conforming to the provisions of Recemuations ITU-R M.493, ITU-R M.541 and
ITU-R M.825. In order to accomplish this performanthe AIS device should contain a dedicated
DSC receiver that is tuned permanently to chan@el 7

1.2.

DSC-equipped shore stations may transmit VTS agegrgphic coordinates calls only or calls
specifically addressed to individual stations oarutel 70 to specify regional boundaries and
regional frequency channels and transmitter poexszllto be used by the AIS in those specified
regions. The AIS device should be capable of psingghe expansion symbols No. 00, 01, 09, 10,
11, 12, and 13 of Table 5 of Recommendation ITU-B28 by performing operations in accordance
with § 4.1, Annex 2 with the regional frequencies aegional boundaries specified by these calls.
Calls addressed to individual stations that docootain expansion symbols No. 12 and 13 should
be used to command these stations to use the ispledifannels until further commands are
transmitted to these stations. Primary and secgrégional channels (Recommendation

ITU-R M.825-3, Table 5) correspond to Table 72, &xi8 (Message 22) channel A and channel B,
respectively. The only values used by Expansiamt&y No 01 should be 01 and 12, meaning 1
watt or 12.5 watt. This applies to TDMA transmisso

Expansion Symbol No 00 does not affect TDMA chasnel

1.3.

The shore station should ensure that the total D&€ic should be limited to 0.075 E in accordance
with Recommendation ITU-R M.822.

2. Scheduling

Shore stations that transmit VTS area geograploodooates calls only to designate AIS regions

and frequency channels should schedule their trigsgms such that ships transiting these regions
will receive sufficient notice to be able to perfothe operations in § 4.1.1, Annex 2 to § 4.1.5,
Annex 2. A transmission interval of 15 min is recoended, and each transmission should be made
twice, with a time separation of 500 ms betweentteetransmissions, in order to ensure that
reception by AIS transponders is accomplished.

* See Recommendation ITU-R M.1084, Annex 4.
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3. Regional channel designation

3.1.

For designation of regional AlS frequency channekpansion symbols No. 09, 10 and 11 should
be used in accordance with Table 5 of Recommenu&lid-R M.825. Each of these expansion
symbols should be followed by two DSC symbols @itd) which specify the AIS regional
channel(s), as defined by Recommendation ITU-R B¥1@nnex 4. This allows for simplex 25
kHz channels for regional options, subject to thevigions of RR Appendix 18. Expansion symbol
No. 09 should designate the primary regional chiaame expansion symbol No. 10 or 11 should
be used to designate the secondary regional charimeRF interference environment flag does not
apply to AlS. It should be set to zero.

Designation of regional channels should also candid.1.5.1, Annex 2 and § 4.1.9, Annex 2.

3.2.

When single-channel operation is required, expansymbol No. 09 should be used, only. For two-
channel operation, either expansion symbol No.ntuksl be used to indicate that the secondary
channel is to operate in both transmit and receigdes, or expansion symbol No. 11 should be
used to indicate that the secondary channel ipéoade only in receive mode.

4, Regional area designation

For designation of regional areas for utilizing At€guency channels, expansion symbols No. 12
and 13 should be in accordance with Table 5 of Recendation ITU-R M.825. Expansion symbol
No. 12 should be followed by the geographical cowi® address of the north-eastern corner of the
Mercator projection rectangle to the nearest tefithminute. Expansion symbol No. 13 should be
followed by the geographical coordinate addresb@kouth-western corner of the Mercator
projection rectangle to the nearest tenth of a teilvhen using DSC for regional area designation
it should be assumed that the transitional zorelss the default value (5 nautical miles). Fadscal
addressed to individual stations, expansion symidolsl2 and No. 13 may be omitted (see § 1.2).
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ANNEX 4

Long-range applications

Class A shipborne mobile equipment should provitleaway interface for equipment which
provides for long-range communications. This irdeef should comply with IEC 61162 series.

Applications for long-range communications showdsider that:

The long-range application of AlIS must operatpadrallel with the VDL. Long-range
operation will not be continuous. The system wit be designed for constructing and
maintaining real-time traffic images for a largearPosition updates will be in the order of
2-4 times per hour (maximum). Some applicationsiiregan update of just twice a day. It
can be stated that long-range application formdlhany workload to the communication
system or the transponder and will not interferéhwthe normal VDL operation.

The long-range operational mode will be on irdgation basis only for geographical areas.
Base stations shall interrogate AIS systems, Ihitlay geographical area, followed by
addressed interrogation. Only AIS information il included in the reply; e.g. position
and static and voyage-related data.

The communication system for long-range AlS isdedined in this Recommendation.
Inmarsat-C, as part of global maritime distress safdty system (GMDSS) on many
vessels, can be a candidate to facilitate the tange application, but this will not be
mandatory. Most of the current Inmarsat-C, but alsother long-range communication
systems, do not support the IEC 61162-2 interfBeeause the IEC 61162 series will be
standard on all future maritime on-board systehes AlS will be supported by this
interface only. This requires for long-range apgdiicn an active interface box to translate
the long-range AIS 61162-2 messages to the requiestages suitable for the chosen
communication system and vice versa. This actiterfiace can also gather the information
which is not available as standard in the AIS. T™ais be another information system
aboard (if installed).

Example configuration:

Operation with Inmarsat-C

The general set-up of the long-range configurasdn Figure 24.

FIGURE 24
611622
Long-range
LIS system comnmication system
Eddificral e.Z. Inmarsat-C
ol -

157121
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Because of the lack of IEC 61162-2 interfaces ogdtange communication systems, the

configuration shown in Figure 25 can be used astanm solution.

ATS system

61162-2

FIGURE 25
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ANNEX 5
Application specific messages

1. General

AIS messages where the data content is definedhbyapplication are application specific
messages. Examples of this are the binary Mes$aged 8. The data content does not affect the
operation of the AIS. AIS is a means for transfgyrthe data content between stations. A
functional message’s data structure consists ofagplication identifier (Al) followed by the
application data.

1.1.  Binary messages

A binary message consist of three parts:

- Standard AIS framework (message ID, repeat inoicasource ID, and, for addressed
binary messages, a destination ID)

- 16-bit application identifier (Al = DAC + Fl), osisting of:

0 10-bit designated area code (DAC) — based on the, ¢ maintained in ITU Radio
Regulations, Appendix 43, table 1

0 6-bit function identifier (FI) — allows for 64 unig application specific messages.
- Data content (variable length up to a given maim

1.2.  Definition of application identifiers

The application identifier uniquely identifies threessage and its contents. The application
identifier is a 16-bit number used to identify theaning of the bits making up the data content.
The use of application identifiers is defined i@.8

The DAC is a 10-bit number. DAC assignments are:

- international (DAG= 1), maintained by international agreement for glaise;
- regional (DAC > 1), maintained by the regionatharities affected; and

- test (DAC = 0), used for test purposes.

It is recommended that the administrator of apgibcaspecific messages base the DAC selection
on the MID of the administrator’s country or regiolt is the intention that any application spexifi
message can be utilized worldwide. The choicb®MAC does not limit the area where the
message can be used.

The Fl is a 6-bit number assigned to uniquely idignthe data content structure within an
application under a DAC assignment. Each DAC cgpsrt up to 64 applications.

» The definition of the technical characteristicsdagined in Annexes 2, 3, and 4, of any AIS
station covers layers 1 to 4 of the OSI model, ¢ae § 1, Annex 2).
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* The layers 5 (session layer), 6 (presentation Jaged 7 (application layer, that includes the

human-machine-interface) should be in accordantdetiwe definitions and guidelines given
in this Annex in order to avoid application contiic

1.3.  Definition of function messages

Each unique combination of application identifiat)(and application data forms a functional
message. The coding and decoding of the datardooite binary message is based on a table
identified by the Al value. Tables identified by knternational Al (IAl) value should be maintained
and published by the international authority resge for defining international function
messages (IFM). Maintenance and publication abregj Al tables (RAI), defining regional
function messages (RFM) should be the responsilofinational or regional authorities.

Table 23 identifies up to ten International FuneéibMessages (IFM) designed to provide support
for any implementation of broadcast and addressetyomessages (system applications). These
are defined and maintained by ITU.

2. Binary data structure

This chapter provides general guidance for devatpgiie structure of the data content for
broadcast and addressed binary messages.

2.1.  Application identifier

Addressed and broadcast binary messages shoulsircant 6-bit application identifier, structured
as follows:

TABLE 22

Bit Description

15-6 | Designated area code (DAChis code is based on the maritime identificatigitsl
(MID). Exceptions are 0 (test) and 1 (internatipn@lthough the length is 10 bits, the
DAC codes equal to or above 1000 are reservedifard use.

5-0 | Function identifier. The meaning should be daieed by the authority which is
responsible for the area given in the designated ende.

Whereas the application identifier allows for regibapplications, the application identifier should
have the following special values for internatiooampatibility.

2.1.1. Test application identifier

The test application identifier (DAC = 0) with afiynction identifier (0 to 63) should be used for
testing purposes. The function identifier is adrijt

2.1.2. International application identifier

The international application identifier (DAC =4hould be used for international applications of
global relevance. Specific international applicasi@re identified by a unique function identifier
(See Table 23).
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TABLE 23
Application identifier Application identifier Description
(dec) (binary)
DAC | i Cor DAC idontiier
001 00 0000 0000 01 00 0000 IFM 0 = Text telegrabit &SCIl (8 5.1)
001 01 0000 0000 01 00 0001 Discontinued
001 02 0000 0000 01 00 0010 IFM 2 = Interrogatiorspecific IFM (8§ 5.2)
001 03 0000 0000 01 000011 IFM 3 = Capabilityrirdgation (8 5.3)
001 04 0000 0000 01 000100 IFM 4 = Capabilityrirdgation reply (8 5.4)
001 05 0000 0000 01 000101 IFM 5 = Applicationramkledgement to an
addressed binary message (8 5.5)
001 06 to 09 0000 0000 01 - Reserved for futuréesysapplications
001 10 to 63 0000 0000 01 - Reserved for internatioperational
applications

Note: The DAC codes 1000 to 1023 are reservedutord use.

3.

Guidelines for creating functional messages

Slot use by functional messages should take intowat the system level impact on the VHF data
link loading.

3.1.
The following should be considered when creatirtigrimational functional messages:

3.2.
The following should be considered when creatirggaeal functional messages:

International Functional Messages

Published International Functional Messages (Se&@ #vid ITU documents.);

Legacy and compatibility issues with current, sspded, or obsolete message structures;
Period of time needed to formally introduce a nanctionality;

Each functional message should have a unique faer{thl); and

Limited number of available international functibrdentifiers.

Regional Functional Messages

Published regional and international functional sages;

Legacy and compatibility issues with current, sspded or obsolete message structures;
Period of time needed and cost to formally intradamew functionality;

Each functional message should have a unique for{tAl);

Limited number of functional identifiers allocatédr local, regional, national, or multi-
national use; and

Requirements for encrypted messages.
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4, Guidelines for drafting Functional Messages
When developing functional messages, the folloveinguld be considered:
* A message for test and evaluation purposes to emsi@grity in an operational system

* Rules given in 8 3.3.7, Annex 2 (Message struciaed 8§ 3, Annex 8 (Message
descriptions)

» Values for not available, normal, or malfunctionstgpuld be defined for every data field,
as appropriate

+ Default values should be defined for each datd fiel

* When position information is included, it shouldmarise the following data fields in the
following order (See AIS Messages 1 and 5.):

— Position accuracy

— Longitude

— Latitude

— Type of electronic position fixing device
— Time stamp

« When transmitting time and/or date information, estithan time stamp for position
information, this information should be as defirasdfollows (See AIS Message 4.):

— UTC year: 1-9999; 8 UTC year not available default (14 bits).
— UTC month: 1-12; & UTC month not available default (4 bits).
— UTC day: 1-31; & UTC day not available default (5 bits).

— UTC hour: 0-23; 24 UTC hour not available default (5 bits).
— UTC minute: 0-59; 66 UTC minute not available default (6 bits).
— UTC second: 0-59; 66 UTC second not availabtedefault (6 bits).

When transmitting information on direction of mowem this should be defined as
direction of movement over ground (See AIS Mesdaje

* All data fields of the FMs should observe byte bdanes. If needed to align with byte
boundaries, spares should be inserted.

* Applications should minimise slot use, taking imocount buffering and bit-stuffing, See
Annex 2 at the appropriate definition of the binargssage.

5. Definitions of system related International Function Messages

5.1. IFM 0O: Text using 6-bit ASCII

IFM 0 is used by applications that use AIS statimnsansfer 6-bit ASCII text between
applications. The text can be sent with binary Mges5 or 8. The parameter, “acknowledge
required flag,” should be set to O when broadcatst Message 8.

When long text strings are sub-divided, an 114gikt'sequence number” is used. The text
sequence number is used by the originating apmicéd sub-divide the text and by the recipient
application to re-assemble the text. The text sege numbers for each sub-division should be
selected to be contiguous and always increasin@, @11, 112,...). If multiple texts are being
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TABLE 24
IFM 0 using Message 6, Addressed Binary Message
Parameter Number of bits Description
Message ID 6 Identifier for Message 6; always 6
Used by the repeater to indicate how many timegssage
Repeat Indicator 2 has been repeated. See § 4.6.1, Annex 2; 0-3;efaulitt 3 =
do not repeat any more
Source ID 30 MMSI number of source station
Sequence Number 2 0—3; See §5.3.1, Annex 2
Destination ID 30 MMSI number of destination station
. Retransmit Flag should be set upon retransmisSienno
Retransmit Flag 1 i D ;
retransmission = default; 1 = retransmitted.
Spare 1 Not used. Should be zero
DAC 10 International DAC =} = 0000000004
Fl 6 Function ldentifier = 0,0 = 00000Q
Acknowledge requireg 1 1 =reply is required, optional for addressed binapssages
flag and not used for binary broadcast messages
0 =reply is not required, optional for an addressieddy
message and required for binary broadcast messages
Text sequence number 11 Sequence number to be imctednby the application
All zeros indicates that sequence numbers areeginghused
Text string 6 - 906 6-bit ASCII as defined in TalBle Annex 8. When using thig
IFM, the number of slots used for transmission shbe
minimized taking into account Table 26
For Message 6 the maximum is 906
Spare bits max 6 Not used for data and should ta® gero. The number of bit
should be either 0, 2, 4, or 6 to maintain bytertutauies.
Note : when a 6-bit spare is needed to satisf\Bthi byte
boundary rule, the 6-bit spare will be interpressda valid 6-
bit character (all zeros is the “@” character). sTisithe case
when the number of charactersis: 1, 5,9, 121725, etc.
Total number of 112 - 1008 | For Message 6 the maximum is 920
Application Data bits
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TABLE 25

IFM 0 using Message 8, Broadcast Binary Message

Application Data bits

Parameter Number of bits Description

Message ID 6 Identifier for Message 8; always 8
Used by the repeater to indicate how many timegssage

Repeat Indicator 2 has been repeated. See § 4.6.1, Annex 2; 0-3;dlaxiitt 3 =
do not repeat any more

Source ID 30 MMSI number of source station

Spare 2 Not used. Should be zero

DAC 10 International DAC =} = 00000000041

Fl 6 Function Identifier = 0,0 = 00000Q

Acknowledge required 1 1 =reply is required, optional for addressed binagssages

flag and not used for binary broadcast messages
0 = reply is not required, optional for an addressedy
message and required for binary broadcast messages

Text sequence numbe 11 Sequence number to be iectednby the application
All zeros indicates that sequence numbers areeinglused

Text string 6 - 936 6-bit ASCII as defined in TaB Annex 8. When using
this IFM, the number of slots used for transmissbauld be
minimized taking into account Table 26
For Message 8 the maximum is 936

Spare bits max 6 Not used for data and should ta® gero. The number of
bits should be either 0, 2, 4, or 6 to maintairedydundaries,
Note : when a 6-bit spare is needed to satisf\Bthi byte
boundary rule, the 6-bit spare will be interpredsda valid 6-
bit character (all zeros is the “@” character). sTikithe case
when the number of charactersis: 1, 5, 9, 1321725, etc.

Total number of 80 - 1008

Table 26 gives an estimate of the maximum numbérlif-ASCII characters that can be in the

application data field of the binary data paramefdvlessages 6 and 8. The number of slots used

will be affected by the bit stuffing process.
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TABLE 26
Estimated Number of | Maximum number of 6-bit ASCII characters based
slots upon typical bit stuffing
Addressed binary Broadcast binary
Message 6 Message 8
1 6 11
2 43 48
3 80 86
4 118 123
5 151 156

NOTE : The 5 slot value accounts for the worst dasstuffing condition.
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5.2.  IFM 2: Interrogation for a specific FM

IFM 2 should be used by an application to intertedasing Message 6) another application for the
specified functional message.

The application responding to this interrogatioowdtd use an addressed binary message to reply.

TABLE 27
Parameter Number of bits Description
Message ID 6 Identifier for Message 6; always 6
Used by the repeater to indicate how many timegssage
Repeat Indicator 2 has been repeated. See § 4.6.1, Annex 2; 0-3;efauiltt 3 =
do not repeat any more
Source ID 30 MMSI number of source station
Sequence Number 2 0 —3; See §5.3.1, Annex 2
Destination ID 30 MMSI number of destination station
. Retransmit Flag should be set upon retransmis8ienno
Retransmit Flag 1 i D :
retransmission = default; 1 = retransmitted.
Spare 1 Not used. Should be zero
DAC 10 International DAC =4} = 00000000041
Fl 6 Function Identifier = 2,0 = 000010
Requested DAC code 10 IAl, RAI or test
Requested Fl code 6 See appropriate Fl reference document(s)
Spare bits 64 not used, should be set to zeraveséor future use.
Total number of bits 168 The resulting Message 6 occupies 1 slot.
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5.3. IFM 3: Capability interrogation
IFM 3 should be used by an application to intertedasing Message 6) another application for the

availability of application identifiers for the spiBed DAC. The request is made separately for each
DAC.

IFM 3 can only be used as the data content of dreaded binary message

TABLE 28
Parameter Number of bits Description
Message ID 6 Identifier for Message 6; always 6
Used by the repeater to indicate how many timegssage
Repeat Indicator 2 has been repeated. See § 4.6.1, Annex 2; 0-3;efauiltt 3 =
do not repeat any more
Source ID 30 MMSI number of source station
Sequence Number 2 0—3; See §5.3.1, Annex 2
Destination 1D 30 MMSI number of destination station

Retransmit Flag should be set upon retransmisienno

REGETSE ALE 1 retransmission = default; 1 = retransmitted.

Spare 1 Not used. Should be zero

DAC 10 International DAC =} = 0000000001

Fl 6 Function Identifier = 3,0 = 00001%

Requested DAC code 10 IAl, RAI or test

Spare bits 70 not used, should be set to zeraveséor future use.
Total number of bits 168 The resulting Message 6 occupies 1 slot.
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IFM 4 should be used by an application to replyn@$1essage 6) to a capability interrogation
(IFM 3) function message. The reply contains thelability status of the application for each
function identifier for the specified DAC.

The application should use an addressed binaryagegs reply to the interrogating application.

of bits

TABLE 29
Parameter Number of bits Description
Message ID 6 Identifier for Message 6; always 6
Used by the repeater to indicate how many timegssage
Repeat Indicator 2 has been repeated. See § 4.6.1, Annex 2; 0-3;efailtt 3 =
do not repeat any more
Source ID 30 MMSI number of source station
Sequence Number 2 0—3; See §5.3.1, Annex 2
Destination 1D 30 MMSI number of destination station
Retransmit Ela 1 Retransmit Flag should be set upon retransmisienno
9 retransmission = default; 1 = retransmitted.
Spare 1 Not used. Should be zero
DAC 10 International DAC =} = 0000000004
Fl 6 Function Identifier = 4,0 = 000100
DAC code 10 IAl, RAI or test
FI availability 128 FI capability table, pair afid consecutive bits should be
used for every Fl, in the order FI O, FI 1, .....BL 6
first bit of pair:
0 =FI not available (default)
1 = Fl available;
second bit of the pair: reserved for future useutthbe set
to zero
Spare 126 not used, should be set to zero, reserved forduige.
Total number 352 The resulting Message 6 occupies 2 slots.
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IFM 5: Application acknowledgement to an addressedtinary message

When requested, IFM 5 should be used by an apigicat confirm the reception of an addressed
binary message. An application should never ackedye a binary broadcast message.

If the interrogating application does not receindf@M 5, when requested, then the application
should assume that addressed AIS unit does notdragpplication attached to its PI.

If there is any application at the AIS statiorshbuld not respond if the “Acknowledge Required

Flag” is set to O.

of bits

TABLE 30
Parameter Number of bits Description
Message ID 6 Identifier for Message 6; always 6
Used by the repeater to indicate how many timegssage
Repeat Indicator 2 has been repeated. See § 4.6.1, Annex 2; 0-3;elatiltt 3 =
do not repeat any more
Source ID 30 MMSI number of source station
Sequence Number 2 0—3; See §5.3.1, Annex 2
Destination ID 30 MMSI number of destination station
Retransmit Flag 1 Retransrr_lit I_:Iag_should l?e s_et upon re_transmis@iemo
retransmission = default; 1 = retransmitted.
Spare 1 Not used. Should be zero
DAC 10 International DAC =} = 00000000041
Fl 6 Function Identifier = 5,0 = 00010%
DAC code of received 10 recommended to be spare
FM
FI code of received FN 6
Text sequence numbe 11 Sequence number in the gedssimg acknowledged as
properly received
0 = default (no sequence number)
1 — 2047 = sequence number of received FM
Al available 1 0 = received but Al not available
1 = Al available
Al response 3 0 = unable to respond
1 = reception acknowledged
2 = response to follow
3 = able to respond but currently inhibited
4 — 7 = spare for future use
Spare bits 49 not used, should be set to zero, reserved forduige.
Total number 168 The resulting Message 6 occupies 1 slot.
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ANNEX 6
Sequencing of transmission packets

This Annex describes the method by which informmasbould be exchanged between stations’
application layers (Application A and Applicatior) Bver the VDL through the presentation
interface (PI).

The originating application assigns a sequence eungbeach transmission packet, using the
addressed message. The sequence number can [#d,3, This number together with message
type and destination gives the transmission a @nicansaction identifier. This transaction
identifier is communicated to the receiving appima.

FIGURE 26
) Unit A Unit B
‘ VDL A VDL B

- PI VDL VDL PI o
Application Al | | or ) e STACK STACK STACK Applcation b
PI PI
STACK STACK

1

1371-23

1)
Sep 1: Application A delivers 4 addressed messages adddeto B with sequence numbers 0, 1, 2
and 3 via PI.

FIGURE 27
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Sep 2: VDL A receives addressed messages and puts tiéme transmit queue.
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FIGURE 28
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Sep 3: VDL A transmits the messages to VDL B, which ordgeives messages with sequence
numbers 0 and 3.
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Sep 4: DL B returns VDL-ACK messages with sequence nusieand 3 to VOL A.

FIGURE 30
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Sep 5: VDL B delivers addressed messages with sequemmders 0 and 3 to Application B.
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FIGURE 31
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Sep 6: VDL A returns PI-ACK (OK) to Application A withequence numbers 0 and 3.

FIGURE 32
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Sep 7: VDL A times out on sequence numbers 1 and 2 atrdmsmits the addressed messages to

1371-29

VDL B.
FIGURE 33
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Sep 8: VDL B successfully receives Message 2 and retar®L-ACK with sequence number 2.

Sep 9: VDL B delivers ABM (addressed binary message)sags with sequence number 2 to
Application B.

Sep 10: VDL A delivers PI-ACK (OK) with sequence numbetd®Application A.

FIGURE 34
12) (12)
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(12) (11) 137131

Sep 11: VDL A retransmits message, with sequence numpbkutldoes not receive a VDL-ACK
from VDL B. It does this two times and is unsucdekis delivering message.

Sep 12: VDL A, upon failing the transmit transaction oessage with sequence number 1, delivers
a PI-ACK (FAIL) to Application A.
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ANNEX 7
AIS stations using CSTDMA technology

1. Definition

This Annex describes AIS stations using CarrierseerDMA (CSTDMA) technology,
subsequently referred to as “CS”. The CSTDMA tedbgw requires that the “CS” unit listens to
the AIS network to determine if the network is fii#eactivity and transmits only when the network
is free. The “CS” unit is also required to listem feservation messages and comply with these
reservations. This polite operation ensures tHaSt will be interoperable and will not interfere
with equipment that complies with Annex 2.

2. General requirements

2.1. General

2.1.1. Capabilities of the “CS” AIS stations

The “CS” AIS station should be inter-operable anthpatible with other shipborne mobile AIS
stations or any other AIS station operating onAt® VHF data link. In particular, “CS” AIS
stations should receive other stations, shoulcebeived by other stations and should not degrade
the integrity of the AIS VHF data link.

Transmissions from “CS” AIS stations should be orged in “time periods” that are synchronized
to VDL activity.

The “CS” AIS should only transmit if it has verifiehat the time period intended for transmission
does not interfere with transmissions made by eqgarg complying with Annex 2. Transmissions
of the “CS” AIS should not exceed one nominal tipeeiod (except when responding to a Base
station).

2.1.2. Modes of operation

The system should be capable of operating in a Buwiomodes as described below subject to the
transmission of messages by a competent authtrgigould not retransmit received messages.

2.1.2.1. Autonomous and continuous mode

The “CS” should have an “autonomous and continuousde for operation in all areas transmitting
scheduled messages.

The “CS” AIS should be able to receive and proecegssages at any time except during time
periods of own transmission.

2.1.2.2. Assigned mode

The “CS” should have an “assigned” mode for operain an area subject to a competent authority
responsible for traffic monitoring such that:

. The reporting interval, silent mode and/or tranger behaviour may be set remotely by
that authority using group assignment by Message 23
. Time periods are reserved by Message 20 (se& & 3).
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2.1.2.3. Interrogation mode

The “CS” should have a “polling” or controlled modéere the “CS” AIS responds to
interrogations.

3. Performance requirements

3.1.  Operating frequency channels

The “CS” AIS should operate at least on the fregyerhannels with 25 kHz bandwidth in the
range from 161.500 MHz to 162.025 MHz of the ITUdRaRegulations Appendix 18 and in
accordance with Recommendation ITU-R M.1084, AndeXhe DSC receiving process should be
tuned to channel 70.

The “CS” AIS should automatically revert to recemwaly mode on the channels AIS1 and AlIS2
when commanded to operate at frequency channal&lelts operating range and/or bandwidth.

4. Technical requirements

4.1. General

This clause covers layers 1 to 4 (physical layek, layer, network layer, transport layer) of the
open system interconnection (OSI) model (see Snhex 2).

4.2.  Physical layer
The physical layer is responsible for the transfea bit stream from an originator to the data.link
4.2.1. Transceiver characteristics

General transceiver characteristics should be esfggd in Table 31

TABLE 31

Transceiver characteristics

Symbol Parameter name Value Tolerance
PH.RFR Regional frequencies (range of frequencidimRR 161.500 -
Appendix 18% (MHz) to
(Full range 156.025 to 162.025 is also allowed) 162.025
PH.CHS Channel spacing (encoded according to RR 25 -

Appendix 18 with footnote8)kHz)
Channel bandwidth

PH.AIS1 AIS 1 (default channel 1) (2 087) 161.975 +3 ppm
(MH2z)
PH.AIS2 AIS 2 (default channel 2) (2 088) 162.025 +3 ppm
(MHz)
PH.BR Bit rate (bit/s) 9 600 +50 ppm
PH.TS Training sequence (bits) 24 -
GMSK transmitter BT-product 0.4

2 See Recommendation ITU-R M.1084, Annex 4.
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Symbol Parameter name Value Tolerance
GMSK receiver BT-product 0.5
GMSK modulation index 0.5

4.2.1.1. Dual channel operation

The "CS” AIS should be capable of operating on paoallel channels in accordance with § 4.4.1.
Two separate TDMA receive channels or processaddibe used to simultaneously receive
information on two independent frequency chanr@ise TDMA transmitter should be used to
alternate TDMA transmissions on two independerguesncy channels.

Data transmissions should default to AIS 1 and 2L8less otherwise specified by a competent
authority, as described in § 4.4.1 and § 4.6.

4.2.1.2. Bandwidth

The "CS” AIS should operate on 25 kHz channels eding to Recommendation ITU-R M.1084-4
and Appendix 18 of the Radio Regulations.

4.2.1.3. Modulation scheme

The modulation scheme is bandwidth adapted frequeradulated Gaussian filtered minimum
shift keying (GMSK/FM). The NRZI encoded data shibné GMSK coded before frequency
modulating the transmitter.

4.2.1.4. Training sequence

Data transmission should begin with a 24-bit dentettdu training sequence (preamble) consisting
of one segment synchronization. This segment shmaridist of alternating zeros and ones
(0101....). This sequence always starts with a 0.

4.2.1.5. Data encoding

The NRZI waveform is used for data encoding. Theef@m is specified as giving a change in the
level when a zero (0) is encountered in the béastr.

Forward-error correction, interleaving or bit sctdimg is not used.
4.2.1.6. DSC operation

The “CS” AIS should be capable of receiving DSCrofel management commands. It should
either have a dedicated receive process, or itldhmucapable of retuning its TDMA receivers to
channel 70 on a time-sharing basis, with each TD®Ziver taking alternate turns to monitor
channel 70 (details see § 4%6).

4.2.2. Transmitter requirements

4.2.2.1. Transmitter parameters
Transmitter parameters should be as given in Table

3 In some regions, the competent authority mayregtire DSC functionality.
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TABLE 32

Transmitter parameters

Transmitter parameters

Required results

Carrier Frequency Error

+500 Hz

Carrier Power Error

*1,5dB

Modulation spectrum

—25 dBcAfc< +10 kHz
—60 dBc +25 kHzAfc< +62,5 kHz

Modulation accuracy

<3400 Hz for Bit 0, 1
2400 + 480 Hz for Bit 2, 3
2400 + 240 Hz for Bit 4 ... 31
For Bits Bit 32 ...199
1740 £ 175 Hz for a bit pattern of 010

2400 £ 240 Hz for a bit pattern of
00001111

Power versus time
characteristics

Power within mask shown in and
timings given in Table 33

NOTE :Nominal 1 time period
transmission

Spurious emissions

-36dBm 9kHz ... 1 GHz
-30dBm 1GHz...4GHz

FIGURE 35

Transmitter Output Envelope versus Time
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+1.5dB / /
PSS __________________________________________________________________
-1dB
-3dB
-50dB
TO TBl TBZ TE . TF TG
Ta
TABLE 33
Definitions of timing for Figure 35
Reference | Bits | Time Definition
To 0 0 ms Start of candidate transmission time period
Ta 20 2,083 ms Power shall not exceed —50 dB.of P
Te Te: | 23 2,396 ms Power shall reach within +1,5 dB odB3f P,
Tes | 25 2,604 ms Power shall reach within +1,5 dB odBlof P,
Te(plus1 | 248 | 25,833 ms Power shall still remain within +df5or —1 dB of
stuffing bit) P,
Te(plus1 | 251 26,146 ms Power shall reach —50 dB c&Rd stay below this
stuffing bit)

D

4.2.3. Receiver parameters

Receiver parameters should be as given in Table 34.

TABLE 34

Receiver parameters

Receiver parameters

Required results

Sensitivity

20 % PER @ -107 dBm

Error at high input levels

2% PER @ -77 dBm
10 % PER @ -7 dBm

Co-channel rejection

20 % PER @ 10 dB
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Receiver parameters Required results

Adjacent channel selectivity 20 % PER @ 70 dB

Spurious response rejection 20% PER @ 70 dB

Intermodulation response 20 % PER @ 65 dB

rejection

Blocking and desensitisation 20 % PER @ 78 dB (<5MH
20% PER @ 86dB (>5MHz)

Spurious emissions -57 dBm 9 kHz ... 1 GHz
—-47 dBm 1 GHz ... 4 GHz

4.3. Link layer

The link layer specifies how data should be pactagerder to apply error detection to the data
transfer. The link layer is divided into three &8)b-layers.

4.3.1. Link sub-layer 1: Medium access control (MAC)

The MAC sub-layer provides a method for grantingess to the data transfer medium, i.e. the
VHF data link. The method used should be time twisnultiple access (TDMA).

4.3.1.1. Synchronization
Synchronization should be used to determine themaratart of the “CS” time period ().
4.3.1.1.1. Sync mode 1: AlS stations other than “CS” are receed

If signals from other AIS stations complying witmAex 2 are received, the “CS” should
synchronize its time periods to their scheduledtosreports (suitable account should be taken of
the propagation delays from the individual statjoii$is applies to message types 1, 2, 3, 4, 18,
and 19 as far as they are providing position dathleve not been repeated (repeat indicator = 0).

Synchronization jitter should not exceed + 3 bit8{2us) from the average of the received
position reports. That average should be calculated a rolling 60 sec period.

If these AIS stations are no longer received, thieshould maintain synchronization for a
minimum of 30 sec and switch back to sync modder #fiat.

Other synchronization sources fulfilling the sareguirements are allowed (optionally) instead of
the above.

4.3.1.1.2. Sync mode 2: No station other than “CS” is received

In the case of a population of “CS” stations al@inghe absence of any other class of station that
can be used as a synchronization source) the “@8bs should determine the start of time periods
(To) according to its internal timing.

If the “CS” unit receives an AlS station that canused as a synchronization source (being in sync
mode 2) it should evaluate timing and synchroniz@&éxt transmission to this station.

Time periods reserved by a Base station shouldstitespected.

4.3.1.2. Carrier sense (CS) detection method

Within a time window of 1 146 ps starting at 833gusl ending at 1 979 s after the start of the
time period intended for transmission)the AIS “CS” should detect if that time perioduised
(CS detection window).
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NOTE - Signals within the first 8 bit (833 us) béttime period are excluded from the decision (to
allow for propagation delays and ramp down permfdsther units).

The “CS” AIS should not transmit on any time perindvhich, during the CS detection window, a
signal level greater than the “CS detection threShisee § 4.3.1.3) is detected.

The transmission of a CS-TDMA packet should commee&tbits (TA = 2 083 us +o)Jafter the
nominal start of the time period (see Figure 36).
FIGURE 36

Carrier sense timing

Rx signal
|f:/e‘ Example of

incoming RF \
threshol
level \

Time [us]

CS detection
To 832 1.97¢

4.3.1.3. CS detection threshold

The CS detection threshold should be determinedavelling 60 sec interval on each Rx channel
separately. The threshold should be determineddssaring the minimum energy level
(representing the background noise) plus an ofis#0 dB. The minimum CS detection threshold
should be —107 dBm and background noise shoultabked for a range of at least 30 dB (which
results in a maximum threshold level of —7 dBm).

4.3.1.4. VDL access

The transmitter should begin transmission by tgmn the RF power immediately after the
duration of the carrier sense window (TA).

The transmitter should be turned off after the ldisof the transmission packet has left the
transmitting unit (nominal transmission end TE asisilg no bit stuffing).

The access to the medium is performed as showigurd-37 and Table 35.

4 The following example is compliant with the requient:

Sample the RF signal strength at a rate >1 kHarame the samples over a sliding 20 ms period wed o
a 4 sec interval determine the minimum period vaMiantain a history of 15 such intervals. The
minimum of all 15 intervals is the background levadld a fixed 10 dB offset to give the CS detection
threshold.
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FIGURE 37

Power versus time mask
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TABLE 35
Definition of timings for Figure 37
Reference | bits Time Definition
Toto Ta 0 0 ms Start of candidate transmission time period
Power should not exceed —50 dBRaf

Tato Tg 20 2.083 ms Begin of upramping
Ts Ter | 23 2.396 ms Power should reach within +1.5 or —3tiBg

T | 25 2.604 ms Power should reach within +1.5 or —bfiB
Te (plus 1 | 248 25.833 ms Power should still remain within +dr.5-1 dB ofP
stuffing bit)
Te(plus1l | 251 | 26.146 ms Power should reach —50 dB of steiatly RF output
stuffing bit) power Ps) and stay below this

There should be no modulation of the RF after éheination of transmission (TE) until the power
has reached zero and next time period begins (TG).

4.3.1.5. VDL state

The VDL state is based on the result of the casgégise detection (see 8§ 4.3.1.2) for a time period.
A VDL time period can be in one of the followingtds:

. FREE: The time period is available and has netlidentified as used in reference to
§4.3.1.2.

. USED: The VDL has been identified as used inresfee to § 4.3.1.2.

. UNAVAILABLE: Time periods should be indicated 43NAVAILABLE” if they are

reserved by Base stations using Message 20 regarmafi¢heir range.

Time periods indicated as “UNAVAILABLE” should nbe considered as a candidate time period
for use by own station and may be used again aftiene-out. The time-out should be 3 min if not
specified or as specified in Message 20.

4.3.2. Link sub-layer 2: Data link service (DLS)
The DLS sub-layer provides methods for:

. data link activation and release;
. data transfer; or
. error detection and control.

4.3.2.1. Data link activation and release

Based on the MAC sub-layer the DLS will listen,iate or release the data link. Activation and
release should be in accordance with § 4.3.1.4.

4.3.2.2. Data transfer

Data transfer should use a bit-oriented protocativis based on the high-level data link control
(HDLC) as specified by ISO/IEC 3309: 1993 — Defomtof packet structure. Information packets
(I-Packets) should be used with the exceptiontti@tontrol field is omitted (see Figure 38).
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4.3.2.2.1. Bit stuffing

The bit stream should be subject to bit stuffingisTmeans that if five (5) consecutive ones (1's)
are found in the output bit stream, a zero shoalthberted. This applies to all bits except thedat
bits of HDLC flags (start flag and end flag, segufe 38)).

4.3.2.2.2. Packet format
Data is transferred using a transmission packeha&n in Figure 38:

FIGURE 38

Transmission packet

Training Start

Start buffer
sequence flag

Data FCS End flag End-buffer

The packet should be sent from left to right. Wirsicture is identical to the general HDLC
structure, except for the training sequence. Taiaitrg sequence should be used in order to
synchronize the VHF receiver as described in 81442The total length of the default packet is
256 bits. This is equivalent to 26.7 ms.

4.3.2.2.3. Start-buffer

The start-buffer (see Table 36) is 23 bits long emsists of:
. CS-delay 20 bits
— Reception delay (sync jitter + distance delay)
— Own synchronization jitter (relative to synchmation source)
— Ramp-up (received Message)
— CS detection window
— Internal processing delay
. Ramp-up (own transmitter) 3 bits

TABLE 36
Start buffer

Seq. Description Bits Note
1 Reception delay 5 | Class A: 3 bits of jitter + 2 bits (30 NM) distandelay;
(synchronization jitter Base station: 1 bit of jitter + 4 bits (60 NM) diste delay

+ distance delay)

2 Own synchronization| 3 |3 bits according to § 4.3.1.1
jitter (relative to
synchronization
source)

3 Ramp-up (received 8 | Refer to Annex 2, start of detection window
Message)
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Seq. Description Bits Note
4 Detection window 3
5 Internal processing 1
delay
6 Ramp-up (own 3
transmitter)
Total | 23

4.3.2.2.4. Training sequence
The training sequence should be a bit pattern stngiof alternating O's and 1's (010101010...).

Twenty-four bits of preamble are transmitted ptmsending the flag. This bit pattern is modified
due to the NRZI mode used by the communicatiorutir&ee Figure 39.

FIGURE 39

Training sequence

a) Unmodified bit pattern

b) Modified bit pattern by NRZI

4.3.2.2.5. Start flag

The start flag should be 8 bits long and consistssiandard HDLC flag. It is used to detect the
start of a transmission packet. The start flag ist&1ef a bit pattern, 8 bits long: 01111110 (7Eh).
The flag should not be subject to bit stuffinghaligh it consists of 6 bits of consecutive ones) (1’

4.3.2.2.6. Data

The data portion in the default transmission patlagtsmitted in one-time period is a maximum of
168 bits.

4.3.2.2.7. Frame check sequence

The frame check sequence (FCS) uses the cycliodadey check (CRC) 16-bit polynomial to
calculate the checksum as defined in ISO/IEC 33093. All the CRC bits should be pre-set to one
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(1) at the beginning of a CRC calculation. Only da¢a portion should be included in the CRC
calculation (see Figure 40).

4.3.2.2.8. End flag

The end flag is identical to the start flag as dbsd in § 4.3.2.2.5.
4.3.2.2.9. End-buffer

. bit stuffing 4 bits

(NOTE — The probability of 4 bits of bit stuffing only 5% greater than that of 3 bit; see
§3.2.2.8.1, Annex 2)

. ramp down 3 bits
. distance delay 2 bits

(NOTE — A buffer value of 2 bits is reserved fadiatance delay equivalent to 30 NM for own
transmission.)

A repeater delay is not applicable (duplex repeateironment is not supported).
4.3.2.3. Summary of the transmission packet
The data packet is summarized as shown in Table 37.

TABLE 37
Summary of the transmission packet
Action Bits Explanation
Start-buffer:
CS-delay 20 T, to T, in Figure 40
Ramp upg 3 T, to Ty in Figure 40
Training sequence 24 Necessary for synchronization
Start flag 8 In accordance with HDLC (7Eh)
Data 168 Default
CRC 16 In accordance with HDLC
End flag 8 In accordance with HDLC (7Eh)
End-buffer:
Bit stuffing
Ramp down 3
Distance delay 2
Total 256

4.3.2.4. Transmission timing
Table 38 and Figure 40 show the timing of the détaansmission packet (one-time division).
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TABLE 38
Transmission timing
T(n) | Time (us) bit Description
To 0 0 Start of time division; beginning of start fauf
Ta 2083 20 Start of transmission (RF power is applied
Ts 2 396 23 End of start buffer; RF power and freqyestabilization time,
beginning of training sequence
Tc 4 896 47 Beginning of start flag
To 5729 55 Beginning of data
Te 25729 247 Beginning of end buffer; nominal endrahsmission (assuming O bjt
stuffing)
Te 26 042 250 Nominal end of ramp down (power reaeti€sdBc)
Ts 26 667 256 End of time period, start of next tipeeiod
FIGURE 40

Transmission timing

Start Training Start Data FCS End End-
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4.3.2.5. Long transmission packets

Autonomous transmissions are limited to one-tim@gople When responding to an interrogation by
a Base station for Message 19, the response mapytwo-time periods.

4.3.2.6. Error detection and control

Error detection and control should be handled ugiegCRC polynomial as described in
8§4.3.2.2.7.

CRC errors should result in no further action by 16S” AIS.

4.3.3. Link sub-layer 3 — link management entity (LME)

The LME controls the operation of the DLS, MAC ahd physical layer.
4.3.3.1. Access algorithm for scheduled transmissions

The “CS” should use a carrier sense (CS) TDMA acosing transmission periods, which are
synchronized to periods of RF activity on the VDL.

The access algorithm is defined by the followingapaeters:

TABLE 39

Access parameters

Term Description Value
Reporting interval (RI) Reporting interval as spieci in Table 2, 5sec... 10 min
Annex 1
Nominal transmission time (NTT) Nominal time perifmd transmission defined
by RI
Transmission interval (TI) Time interval of possibi@nsmission TI =5 0r 10 sec
periods, centred around NTT whichever is less
Candidate period (CP) Time period where a transonisaitempt is
made (excluding time periods indicated
unavailable)
Number of CP in Tl 10

The CS-TDMA algorithm should follow the rules givealow (see Figure 41):
1) Randomly define 10 candidate periods (CP) irntittaesmission interval (TI).

2) Starting with the first CP in TI, test for “caar sense” § 4.3.1.2 and transmit if the status of
CP is “unused”, otherwise wait for the next CP.

3) Transmission should be abandoned if all 10 C@Sused”.

FIGURE 41

Example of CS-TDMA access
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>
|_
d d a u &
g q q d C
| NTT-0.5TI NTT+0.5TI |

Time period of status “use

RI

NTT Time period used for own transmission

4.3.3.2. Access algorithm for unscheduled transmissions

Unscheduled transmissions, except responses toagé&tions by a Base station, should be
performed by assigning a nominal transmission tivitkin 25 sec of the request and should use the
access algorithm described in § 4.3.2.1.

If the option to process Message 12 is implemergrdcknowledgement Message 13 should be
transmitted in response to Message 12 on the shamnel with up to 3 repetitions of the access
algorithm if needed.

4.3.3.3. Modes of operation
There should be three modes of operation.

. Autonomous (default mode)
. Assigned
. Interrogation

4.3.3.3.1. Autonomous

A station operating autonomously should determimewn schedule for the transmission of its
position reports.

4.3.3.3.2. Assigned

A station operating in the assigned mode shouldausansmission schedule assigned by a
competent authority's Base station. This modeiigiad by a group assignment command
(Message 23).

The assigned mode should affect the transmissiscleduled position reports, except the Tx/Rx
mode and the quiet time command, which also affextic reports.

If a station receives this group assignment comnaenablbelongs to the group addressed by region
and selection parameters it should enter into asdignode which should be indicated by setting
the “Assigned Mode Flag” to “1”.

To determine whether this group assignment comnagpties to the recipient station it should
evaluate all selector fields concurrently.

IALA-TWG REVISION M1371-2 REV3



-98-
8B/TEMP/176-E

When commanded to a specific transmission behayibuRx mode or reporting interval), the
mobile station should tag it with a time-out, randy selected between 4 and 8 minutes after the
first transmission After the time-out has elapsed the station shoetighn to autonomous mode.

When commanded to a specific reporting interva,AlS should transmit the first position report
with assigned interval after a time randomly selddietween the time the Message 23 has been
received and the assigned interval to avoid clusier

Any individual assignment command received shoalke {precedence over any group assignment
command received; i.e. the following cases shoeldplied:

- If Message 22 is individually addressed, theRkxwhode field setting of Message 22
should take precedence over the Tx/Rx mode fidtthgeof Message 23;

- If Message 22 with regional settings is receitbd Tx/Rx mode field setting of
Message 23 should take precedence over the Tx/Rbe fireld setting of Message 22. In
the case of Tx/Rx mode field, the receiving statiewerts to its previous Tx/Rx mode
regional operating setting after the Message 2gmasgent has expired.

When a “CS” AIS station receives a quiet time comdhat should continue to schedule nominal
transmission time periods (NTT) but should not $rait Message 18 and 24 on either channel for
the time commanded. Interrogations should be arehduring the quiet period. Transmissions of
safety related messages may still be possibler #feequiet time has elapsed, transmissions should
be resumed using the transmission schedule asamadtduring the quiet period.

Subsequent quiet time commands received durinfiriteommanded quiet time should be
ignored.

The quiet time command should override a repoiitibgrval command.
4.3.3.3.3. Interrogation mode

A station should automatically respond to intert@yamessages (Message 15) from a ship or
competent authority. Operation in the interrogatisode should not conflict with operation in the
other two modes. The response should be transnaittéde channel where the Interrogation
message was received.

A response should be transmitted within 30 secguisia access algorithm as described in § 4.3.3.2.
If no free candidate period has been found, omestréssion retry should be performed after 30 sec.

If interrogated by a Base station with an offsetgiin Message 15, the response should be
transmitted in the specified time period withouplgpg the access algorithm as described in
§4.3.3.2.

An interrogation for messages occupying more thantone period should only be responded to if
the interrogation Message 15 contains an difset

Interrogations for the same message received befaneresponse has been transmitted may be
ignored.

5 Note that because of the time-out, assignmentsbeagissued by the competent authority as nedad.
Message 23 commanding a reporting interval of 80omin is not refreshed by the base station, the
assigned station will resume normal operation diitee-out and thus not establish the assigned tieyor
interval.

6 This can only be done by a base station. The batsensteill reserve time periods by Message 20 piior
interrogation.
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4.3.3.4. |Initialisation

At power on, a station should monitor the TDMA chels for one (1) minute to synchronize on
received VDL-transmissions (See § 4.3.1.1) anceterdhine the CS detection threshold level
(8 4.3.1.3). The first autonomous transmission khalways be the scheduled position report

4.3.3.5. Communication state for CS access

Because “CS” AIS does not use any Communicatice stéormation, the communication state
field in the appropriate position message shoultilleel with the default valué
“1100000000000000110” and the communication stlector flag field filled with “1”.

4.3.3.6. Use of safety related message, Message 14 (optipnal

The data contents of Message 14, if implementeldarfCS” AlS, should be predefined and the
transmission should not exceed one-time periodleTéd specifies the maximum number of data
bits used for Message 14 and is based on the asisartipat the theoretical maximum of stuffing
bits will be needed.

TABLE 40
Number of data bits for use with Message 14
Number of time Maximum data bits Stuffing bits Total buffer bits
periods
1 136 36 56

The “CS” AIS should only accept the initiation oMeessage 14 once a minute by a manual
operator input. Automatic repetition is not allowed

The Message 14 may have precedence over Message 18.

4.4. Network layer
The network layer should be used for:

. establishing and maintaining channel connections;
. management of priority assignments of messages;
. distribution of transmission packets between dets)
. data link congestion resolution.

4.4.1. Dual channel operation

The normal default mode of operation should be@dthannel operating mode, where the AIS
simultaneously receive on both channels A and [gairallel.

The DSC process may use the receiving resourcadiore-share basis as described in § 4.6.
Outside the DSC receiving periods the two TDMA ieicg processes should work independently
and simultaneously on channels A and B.

7 A’ CS” station by default reports sync state 8 does not report “number of received stations& (se
Table [12]). Therefore it will not be used as synarse for other stations.
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For periodic repeated messages, the transmisdionddsalternate between channels A and B.
Channel access is performed independently on dable dwo parallel channels.
Responses to interrogations should be transmittddesame channel as the initial message.

For non-periodic messages other than those refedesizove, the transmissions of each message,
regardless of message type, should alternate betefesmnels A and B.

4.4.2. Channel management for mobile “CS” stations

Channel management should be done according tb, §dnex 2 except:
Channel management should be by Message 22 orcb®@and. No other means should
be used.

— The “CS” AlS is only required to operate in the Bapecified in § 3.1 with a channel
spacing of 25 kHz. It should stop transmittingohmmanded to a frequency outside its

operating capability.

TABLE 41
Channel management transitional behaviour
Region 1 Region 1 Region 2 Region 2
§ Channel A | Channel B | Channel A | Channel B
n
(freq. 1) (freq. 2) (freq. 3) (freq. 4)
Region 1 A X X
Transitional zone B XX XX
Region 2 | Transitional zone C XX XX
D X X

X Transmit with nominal reporting interval.

xx Transmit with half the reporting interval.

When entering (step A to B) or leaving (step C jaalransitional zone the “CS” AIS should
continue to evaluate the CS threshold taking ietmant the noise level of the old channel initially
and the new channel as time progresses. It shoulthcously transmit (on freq. 1 and freq. 3 in
step B) with the required interval maintainingsthedule.

4.4.3. Data link congestion resolution

The “CS” AIS access algorithm as described in §3413guarantees that the time period intended
for transmission does not interfere with transnoissimade by stations complying with Annex 2.
Additional congestion resolution methods are nquined and should not be used.

4.5.  Transport layer

The transport layer should be responsible for:

. converting data into transmission packets ofexirsize;
. sequencing of data packets;

. interfacing protocol to upper layers.
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4.5.1. Transmission packets

A transmission packet is an internal representaifsome information, which can ultimately be
communicated to external systems. The transmigscket is dimensioned so that it conforms to
the rules of data transfer.

The transport layer should convert data intendedré&msmission, into transmission packets.

4.5.2. Sequencing of data packets

Transmissions should use the access scheme d&bsoriB 4.3.3.1. If a transmission attempt fails
because of, e.g. high channel load, this transamsshiould not be repeated. Additional sequencing
iS not necessary.

4.6. DSC channel management

4.6.1. DSC functionality

The “CS” should be capable of performing regiorterinel designation and regional area
designation as defined in Annex 3; DSC transmiss(acknowledgements or responses) should not
be broadcast.

The DSC functionality should be accomplished bygsi dedicated DSC receiver or by
time-sharing the TDMA channels. The primary uséhedf feature is to receive channel management
messages when AIS 1 and/or AIS 2 are not available.

4.6.2. DSC time-sharing

In the case of equipment, which implements the D&@ive function by time-sharing the TDMA
receive channels, the following should be observed.

One of the receive processes should monitor DS@n&i& 0 for the 30-second time periods in
Table 42. This selection should be swapped betweetwo receive processes.

If the AIS is utilizing this time-sharing method fieceive DSC, AIS transmissions should still be
performed during this period. In order to acconiptise CS algorithm, the AIS receivers’ channel
switching time should be such that the DSC monipi$ not interrupted for more than 0.5 sec per
AlS transmissiors.

If a DSC command is received, the AIS transmissiay be delayed accordingly.

These periods should be programmed into the uninglits configuration. Unless some other
monitoring schedule is defined by a competent attthdhe default monitoring times in Table 42
should be used. The monitoring schedule shoulddgrammed into the unit during initial
configuration. During the DSC monitoring times, sdhled autonomous or assigned transmissions,
and responses to interrogations should continue.

The AIS device should be capable of processing agesty/pe 104 with expansion symbol Nos. 00,
01, 09, 10, 11, 12, and 13 of Table 5 of RecommigmnléT U-R M.825 (DSC channel management
test signal number 1 for this test) by performipgm@tions in accordance with § 4.1, Annex 2 with
the regional frequencies and regional boundariesiBged by these calls.

8 During the DSC monitoring periods, TDMA receptionil necessarily be disrupted due to this time-
sharing of the AIS receiver. Proper performancthefAlS assumes that DSC channel management
messages are transmitted in compliance with Recoat®n ITU-R M.825 which requires duplicate
messages with a gap of 0.5 second between theawsniissions. This will insure that the AIS can
receive at least one DSC channel management medsegg each DSC monitoring time without any
affects to its AIS transmit performance.
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TABLE 42

DSC monitoring times

Minutes past UTC hour

05:30-05:59

06:30-06:59

20:30-20:59

21:30-21:59

35:30-35:59

36:30-36:59

50:30-50:59

51:30-51:59

NOTE — Refer to § 1.1, Annex 3.
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ANNEX 8
AlS Messages

1. Message types

This annex describes all messages on the TDMAlufktaThe messages in Table 43 uses the
following columns:

Message ID:  message identifier as defined in 3 3Annex 2.

Name: name of the message. Can also be found.in § 3

Description:Brief description of the message. $8¢cfor detailed description of each message.
Priority:  priority as defined in 8§ 4.2.3, Annex 2.

Access scheme: this column indicates how a statiay select slots for transmission of this
message. The access scheme used for the seleicsiotsaloes not
determine the message type nor the communicatibe sf the message
transmissions in those slots.

Communication state:  specifies which communicasitate is used in the message. If a message
does not contain a communication state, it is dtatenot applicable, N/A.
Communication state, where applicable, indicategxgrected future use
of that slot. Where no communication state is iatid the slot is
immediately available for future use.

M/B: M: transmitted by mobile station
B: transmitted by Base station.
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The defined messages are summarized in Table 43.

TABLE 43
Message Name Description Priority Access scheme Communi- M/B
ID cation state
1 Position report Scheduled position report; 1 SOTDMA, SOTDMA M
(Class A shipborne mobile equipment) RATDMA,
ITDMA Y
2 Position report Assigned scheduled position repor 1 SOTDMA® SOTDMA M
(Class A shipborne mobile equipment)
3 Position report Special position report, respdose 1 RATDMA® ITDMA M
interrogation; (Class A shipborne mobile
equipment)
4 Base station report Position, UTC, date and otisiet 1 FATDMA®) ) SOTDMA B
number of Base station RATDMA®
5 Static and voyage related | Scheduled static and voyage related vesset(® RATDMA, N/A M
data data report; (Class A shipborne mobile ITDMA®@
equipment)
6 Binary addressed messagg Binary data for addfessemunication 4 RATDMAO), N/A M/B
FATDMA,
ITDMA @
7 Binary acknowledgement Acknowledgement of reaizédressed | 1 RATDMA, N/A M/B
binary data FATDMA,
ITDMA @
8 Binary broadcast message Binary data for broadoasmunication 4 RATDMAO), N/A M/B
FATDMA,
ITDMA®
9 Standard SAR aircraft Position report for airborne stations 1 SOTDMA, SOTDMA M
position report involved in SAR operations, only RATDMA, ITDMA
ITDMA D
10 UTC/date inquiry Request UTC and date 3 RATDMA, N/A M/B
FATDMA,
ITDMA @
11 UTC/date response Current UTC and date if aviaila 3 RATDMA, SOTDMA M
ITDMA @
12 Addressed safety related | Safety related data for addressed 2 RATDMA®9), N/A M/B
message communication FATDMA,
ITDMA @
13 Safety related Acknowledgement of received addressed| 1 RATDMA, N/A M/B
acknowledgement safety related message FATDMA,
ITDMA @
14 Safety related broadcast | Safety related data for broadcast 2 RATDMA®0), N/A M/B
message communication FATDMA,
ITDMA®
15 Interrogation Request for a specific message (gpn 3 RATDMA, N/A M/B
result in multiple responses from one or FATDMA,
several station&) ITDMA®
16 Assignment mode Assignment of a specific report behaviour 1 RATDMA, N/A B
command by competent authority using a Base statipn FATDMA®@
17 DGNSS broadcast binary | DGNSS corrections provided by a Base | 2 FATDMA®), N/A B
message station RATDMA®
18 Standard Class B Standard position report for Class B 1 SOTD'V(|1A)' SOTDMA, M
equipment position report | shipborne mobile equipment to be used ITDMA ™ ITDMA
instead of Messages 1, 283
CSTDMA
19 Extended Class B Extended position report fascB 1 ITDMA N/A M
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Message Name Description Priority Access scheme Communi- M/B
ID cation state
equipment position report shipborne mobile equiptnemntains
additional
static informatioff)
3
20 Data link management Reserve slots for Base station(s) 1 FATDMA®), N/A B
message RATDMA
3
21 Aids-to-navigation report Position and statysorefor aids-to- 1 FATDMA ((2)) N/A M/B
navigation RATDMA
3
22 Channel manageméht Management of channels and transceiver| 1 FATDMA((Z))’ N/A B
modes by a Base station RATDMA
23 Group assignment Assignment of a specific report behaviour| 1 FATDMA, N/A B
command by competent authority using a Base statipn RATDMA
to a specific group of mobiles
24 Static data report Additional data assigned to an MMSI 4 RATDMA, ITDMA, | n/A M/B
PartA: Name CSTDMA,
PartB: Static Data FATDMA
25 Single slot binary messagé short unscheduled binary data transmissi)rh RATDMA, ITDMA, N/A M/B
(Broadcast or addressed) CSTDMA
FATDMA
26 Multiple slot binary scheduled binary data transmission 4 SOTDMA, SOTDMA, M/B
message with (Broadcast or addressed) RATDMA, ITDMA ITDMA
Communications State
@

[©)

4)
(5)
(6)

@)

®)

©)

(10

ITDMA is used during the first frame phase (s&35.3, Annex 2) and during a change of Rr. SOTDMAsed during the continuous
operation phase (see 8 3.3.5.4, Annex 2). RATDMAmaused at any time to transmit additional positeports.

This message type should be broadcast withinThes RATDMA access scheme is the default method§s28.4.2.1, Annex 2) for allocating
the slot(s) for this message type. Alternativelyeaisting SOTDMA allocated slot should, when pbigsiuse the ITDMA access scheme for
allocating the slot(s) for this message (this st&tet applies to mobiles only). A Base station msg an existing FATDMA allocated slot for

allocating the slot(s) for transmission of this sage type.

A Base station is always operating in assignedemging a fixed transmission schedule (FATDMA)ifemperiodic transmissions. The data link
management message should be used to announcedéetation’s fixed allocation schedule (see Mes289. If necessary RATDMA may be
used to transmit non-periodic broadcasts.

For interrogation of UTC and date, message identif0 should be used.
Priority 3, if in response to interrogation.

In order to satisfy the requirements for dual ctemperation (see § 2.1.4, Annex 2 and § 4.1, A)ethe following should apply, unless
otherwise specified by Message 22:

— For periodic repeated messages, including ilialiink access, the transmissions should alterh&tween AIS 1 and AIS 2.

— Transmissions following slot allocation announeats, responses to interrogations, responsegtests, and acknowledgements should be
transmitted on the same channel as the initial agess

— For addressed messages, transmissions shdidd tite channel in which a message from the addcestation was last received.

— For non-periodic messages other than thoseerefed above, the transmissions of each messagediess of message type, should
alternate between AIS 1 and AIS 2.

Recommendations for Base stations (dual chanregbtipns): Base stations should alternate thaistrassions between AIS 1 and AIS 2 for the
following reasons:

— toincrease link capacity;
— to balance channel loading between AIS 1 andAl&d
— to mitigate the harmful effects of RF interfezen

Equipment other than Class B shipborne mobile lshoot transmit Messages 18 and 19. Class B shigbmobile equipment should only use
Messages 18 and 19 for position reporting andcstiztia.

When using reporting rate assignment by MessadbelBccess Scheme should be SOTDMA. When usirigrasent of transmission slots by
Message 16 the Access Scheme should be assignediopésee § 3.3.6.2, Annex 2) using SOTDMA Comication State.

For Messages 6, 8, 12 and 14 RATDMA transmissimra a mobile station should not exceed a tot@l®§lots in a frame with a maximum of
5 consecutive slots per message (see § 5.2.1, Afnex
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3. Message descriptions
All positions should be to be transmitted in WG Sdadum.

Some telegrams specify the inclusion of charadcéa,dsuch as ship’s name, destination, call sign,
and more. These fields should use a 6-bit ASCtedmed in Table 44.

TABLE 44

6-Bit ASCII STANDARD ASCI| 6-Bit ASCII STANDARD ASCII
Chr | Dec| Hex [ Binary | Dec| Hex Binary | Chr | Dec| Hex Binary | Dec| Hex | Binary
@ 0 0x00 | 000000 | 64| 0x40, 0100 0400 33 |0x21 | 100001 | 33| Ox2{L 0010 0001
A 1 0x01 | 000001 | 65| Ox41| 0100 0001 34 |0x22 | 100010 | 34| O0x22 0010 00{L0
B 2 0x02 | 000010 | 66| O0x42| 0100 004D 35 | 0x23 | 100011| 35| 0x23 00100011
C 3 0x03 | 000011 | 67| O0x43] 0100 00¥ 36 | Ox24 | 100100 36| O0x24 00100100
D 4 0x04 | 000100 | 68| 0x44| 0100 010% 37 | 0x25 | 100101| 37| Ox25 00100101
E 5 0x05 | 000101 | 69| O0x45 0100 0l 38 |0x26 | 100110| 38| Ox26 0010 01{10
F 6 0x06 | 000110 | 70| Ox46/ 0100 0110 39 | 0x27 | 100111| 39| O0x2f 00100111
G 7 0x07 | 000111 | 71| Ox47| 01000111 40 | 0x28 | 101000| 40| Ox2B 0010 1000
H 8 0x08 | 001000 | 72| 0x48| 01001000 41 | 0x29 | 101001| 41| O0x2p 0010 1001
| 9 0x09 | 001001 | 73| O0x49( 01001001 42 | 0x2A | 101010 | 42 | 0x2A0010 1010
J 10 | OxOA | 001010 | 74| Ox4A 0100 1016 43 | 0x2B | 101011 | 43| 0x2B0010 1011
K 11 | OxOB | 001011 | 75| O0x4B| 0100 1011 44 | 0x2C | 101100( 44| 0x2M®010 110(¢
L 12 | OxOC | 001100 | 76| Ox4C 0100 1160 45 | 0x2D | 101101 | 45| 0Ox2p0010 1101
M 13 | OxOD | 001101 | 77| O0x4D| 0100 11p1 46 | Ox2E | 101110( 46| O0x2B010 111(¢
N 14 | OxOE | 00 1110 | 78| Ox4H 0100 1110 47 | Ox2F | 101111| 47| O0x2f0010 1111
O 15 | OxOF | 001111| 79| Ox4H 0100111 48 | 0x30 | 110000| 48| 0x30 0011 0doo
P 16 | Ox10 | 010000 80| Ox50 0101 00a0 49 | 0x31 | 110001| 49| O0x31 00110001
Q 17 | Ox11 | 010001 | 81| Ox51] 0101 0Q@m 50 | 0x32 | 110010| 50| O0x32 00110410
R 18 | Ox12 | 010010| 82| O0x52 0101001 51 | 0x33 | 110011| 51| 0x33 00110411
S 19 | Ox13 | 010011 | 83| O0x53 0101 0011 52 | 0x34 | 110100| 52| 0x34 0011 0100
T 20 | Ox14 | 010100 | 84| Ox54| 010101 53 | 0x35 | 110101| 53| O0x3b 00110101
u 21 |[0x15 | 010101 | 85| Ox55 0101 0%m 54 | 0x36 | 110110| 54| 0x36 00110110
Y, 22 | 0x16 | 010110 | 86| O0x56| 01010110 55 | 0x37 | 110111| 55| O0x37 00110111
w 23 |[0x17 | 010111 | 87| Ox57 o010101® 56 | 0x38 | 111000| 56| 0x38 0011 1d00
X 24 | 0x18 | 011000 | 88| O0x58/ 010110 57 | 0x39 | 111001| 57| 0x39 0011 1do1
Y 25 | 0x19 | 011001 | 89| O0x59| 01011001 58 | Ox3A | 111010 | 58| 0x3p0011 101(¢
z 26 | Ox1A | 011010 | 90| Ox5A| 0101 108p 59 | 0x3B | 111011| 59| Ox3B011 1011
[ 27 | 0x1B | 011011 | 91| Ox5B| 0101 10(4 60 |0Ox3C | 111100 60| 0x3(®011 110(¢
\ 28 [ 0x1C | 011100| 92| Ox5F 01011109 61 |[Ox3D | 111101 61| Ox3po0l11 1101
] 29 |[Ox1D | 011101 | 93| Ox5D] 0101 11p2 62 | Ox3E | 11 1110| 62| Ox3E011 1110
A 30 [Ox1E | 011110| 94| Ox5H 010111 63 | Ox3F | 111111 63| 0x3M011 1111
- 31 | Ox1F | 0111121 95| Ox5H 01011111
Spacg¢32 | 0x20 | 100000 | 32| 0x20| 0010 0000

Unless otherwise specified all fields are binarlf.nfimbers expressed are in decimal notation.
Negative numbers are expressed using 2’s complement
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3.1. Messages 1, 2, 3: Position reports
The position report should be output periodicajiyniiobile stations.
TABLE 45
Parameter Number of Description
bits

Message ID 6 Identifier for this message 1, 2 or 3

Repeat indicator 2 Used by the repeater to indigcate many times a message has bee
repeated. See § 4.6.1, Annex 2; 0-3; @efault; 3= do not repeat any
more

User ID 30 MMSI number

Navigational 4 0= under way using engineFat anchor, 2 not under command,

status 3 =restricted manoeuvrability,Z constrained by her draught,
5=moored, 6= aground, = engaged in fishing, 8 under way
sailing, 9= reserved for future amendment of navigationalistér
ships carrying DG, HS, or MP, or IMO hazard or ptaht category C
(HSC), 10=reserved for future amendment of navigationalustédr
ships carrying DG, HS or MP, or IMO hazard or ptaht category A
(WIG); 11-14=reserved for future use, not defined= default

Rate of turn 8

ROTais 0 to +126 = turning right at up to 708 degreesmier or higher;
0to -126 =turning left at up to 708 degreesmar or higher
Values between 0 and 708 degrees per min coded by

RORis=4.733 SQRT(RO&Lnso) degrees per min

where ROTensor IS the Rate of Turn as input by an external Rate o
Turn Indicator (TI). ROKs is rounded to the nearest integer value.
+127 = turning right at more thafiger30s (No Tl available)
-127 = turning left at more thaf per 30s (No Tl available)
-128 (80 hex) indicates no turn information avdiafalefault).
ROT data should not be derived from COG information.

SOG 10 Speed over ground in 1/10 knot steps (C21aHts)
1023= not available, 022= 102.2 knots or higher

Position 1 1=high €10 m)

accuracy 0=low (>10 m);
0 = default
The PA flag should be determined in accordance Wathle 47.

Longitude 28 Longitude in /M0 min ¢18C°, East= positive (as per 2's
complement), West negative (as per 2's complement).
181° (6791ACQ) = not available= default)

Latitude 27 Latitude in 1/2000 min ¢90°, North= positive (as per 2's
complement), South negative (as per 2's complement).
91° (341214@) = not available= default)

COG 12 Course over ground in 171(0@-3599). 3600 (E1{) = not available=
default. 3501- 4095 should not be used

True heading 9 Degrees (0-359) (511 indicates raitable= default)

Time stamp 6 UTC second when the report was gemebgtthe EPFS (0-59,

or 60 if time stamp is not available, which shoalsb be the default
value,
or 61 if positioning system is in manual input mpde
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Parameter Number of Description
bits
or 62 if electronic position fixing system operaitegstimated (dead
reckoning) mode,
or 63 if the positioning system is inoperative)
special 2 0 = not available = default,
manoeuvre 1 = not engaged in special manoeuvre
indicator 2 = engaged in special manoeuvre
(i.e.: regional passing arrangement on Inland Watg)y
Spare 3 Not used. Should be set to zero. Reséovéature use.
RAIM-flag 1 RAIM (Receiver autonomous integrity nitoring) flag of electronic
position fixing device; & RAIM not in use= default; 1= RAIM in
use. See Table 47
Communication 19 See Table 46
state
Number of bits 168
TABLE 46
Message ID Communication state
1 SOTDMA communication state as described in 8 2327Annex 2
2 SOTDMA communication state as described in § 327Annex 2
3 ITDMA communication state as described in 8§ 332 Annex 2

TABLE 47

Determination of Position Accuracy information

Accuracy status from RAIM (for 95% of | RAIM Differential Resulting value of
position fixes) flag correction Position Accuracy (PA)
status ? flag

No RAIM process available 0 Uncorrected 0 =low (>10 m)
EXPECTED RAIM error is < 10m 1 1 = high (<10 m)
EXPECTED RAIM error is > 10m 1 0 =low (>10 m)

No RAIM process available 0 Corrected 1 = high (<10 m)
EXPECTED RAIM error is < 10m 1 1 = high (<10 m)
EXPECTED RAIM error is > 10m 1 0 =low (>10 m)

1) The connected GNSS receiver indicates the avathabil a RAIM process by a valid GBS
sentence of IEC 61162-1; in this case the RAIM-f&mpuld be set to “1”. The position
accuracy threshold for evaluation of the RAIM inf@tion is 10m. The RAIM expected
error is calculated based on the GBS parametersetd&d error in latitude” and “expected
error in longitude” using the following formula:
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EXPECTED RAIM error =+/(expectecrrorin latitude)? + (expectectrrorin longitude?

2) The quality indicator in the position sentences of IEC 61162-1vwetdérom the connected
GNSS receiver indicates the correction status.
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3.2.  Message 4: Base station report

Message 11: UTC and date response

Should be used for reporting UTC time and date and, at the same timenpdsBase station
should use Message 4 in its periodical transmissions. A mobile sthtold ©utput Message 11
only in response to interrogation by Message 10.

Message 11 is only transmitted as a result of a UTC request messssgagel 10). The UTC and
date response should be transmitted on the channel, where the UTC reggegiemnas received.

TABLE 48
Parameter Number of Description
bits
Message ID 6 Identifier for this message 4 or 11
4 =UTC and position report from Base station
11=UTC and position response from mobile station
Repeat indicator 2 Used by the repeater to indicate how many timaessage has been
repeated. Refer to § 4.6.1, Annex 2; 0-3; @efault; 3= do not repeat
any more
User ID 30 MMSI number
UTC year 14 1-9999; 0= UTC year not available default
UTC month 4 1-12; 0= UTC month not available default; 13-15 not used
UTC day 5 1-31; 0= UTC day not available default
UTC hour 5 0-23; 24= UTC hour not available default; 25-31 not used
UTC minute 6 0-59; 60= UTC minute not available default; 61-63 not used
UTC second 6 0-59; 60= UTC second not availabtedefault; 61-63 not used
Position 1 1= high (<10 m)
accuracy 0=low (>10 m);
0 = default
The PA flag should be determined in accordance Wathle 47.
Longitude 28 Longitude in 1/10 000 mint(8C°, East= positive (as per 2°s
complement), West negative (as per 2's complement);
181° (6791ACGH) = not available= default)
Latitude 27 Latitude in 1/10 000 mint90°, North= positive (as per 2's
complement), South negative (as per 2's complement);
91° (341214@) = not available= default)
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Parameter Number of Description
bits
Type of 4 Use of differential corrections is defined byldiposition accuracy
electronic above:
pos?tion fixing 0 = undefined (default)
device 1 = global positioning system (GPS)
2=GNSS (GLONASS)
3 =combined GPS/GLONASS
4 =Loran-C
5 =Chayka
6 = integrated navigation system
7 = surveyed
8 = Galileo
9 -15= not used
Spare 10 Not used. Should be set to zero. Res@wéature use.
RAIM-flag 1 RAIM (Receiver autonomous integrity nitoring) flag of electronic
position fixing device; & RAIM not in use= default; 1= RAIM in use
see Table 47
Communication 19 SOTDMA communication state as described in 323, Annex 2
state
Number of bits 168
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Message 5: Ship static and voyage related data

Should only be used by Class A shipborne mobile equipment when reporting statyage

related data.

TABLE 49
Parameter Number of Description
bits
Message ID 6 Identifier for this message 5
Repeat indicator 2 Used by the repeater to indicate many times a message has bee
repeated. Refer to § 4.6.1, Annex 2; 0-; @efault; 3= do not repeat
any more
User ID 30 MMSI number
AIS version 2 0 = station compliant with Recommendation ITU-R M.1371-
indicator 1 = station compliant with Recommendation ITU-R M.133
2-3 = station compliant with future editions
IMO number 30 1-999999999; & not available= default
Call sign 42 7 x 6 bit ASCII characters, @ @@ @ @ @<ahot available= default
Name 120 Maximum 20 characters 6 bit ASCII, asrafiin Table 44
‘C0QEQO@OEPQE@QE@Q@O@@@@@@ot available=
default
Type of ship and 8 0 = not available or no ship default
cargo type 1-99= as defined in § 3.3.2
100-199= reserved, for regional use
200-255= reserved, for future use
Overall 30 Reference point for reported position.
Dimension/ Also indicates the dimension of ship (m) (see Fégd2 and § 3.3.3)
reference for
position
Type of 4 0 = undefined (default)
electronic 1=GPS
position fixing 2 = GLONASS
device 3= combined GPS/GLONASS
4 =Loran-C
5= Chayka
6 = integrated navigation system
7 = surveyed
8 = Galileo,
9-15= not used
ETA 20 Estimated time of arrival; MMDDHHMM UTC
Bits 19-16: month; 1-12;  not available= default
Bits 15-11: day; 1-31; & not available= default
Bits 10-6: hour; 0-23; 24 not available= default
Bits 5-0: minute; 0-59; 68 not available= default
Maximum 8 in 1/10 m, 255= draught 25.5 m or greater=ot available= default;
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Parameter Number of Description
bits

present static in accordance with IMO Resolution A.851

draught

Destination 120 Maximum 20 characters using 6-18CA;
@OQEPO@EQE@EQ@@Q@@Q @@ @@t available

DTE 1 Data terminal ready (8 available, 1= not available= default) (see
§3.3.1)

Spare 1 Spare. Not used. Should be set to zerser® for future use.

Number of bits 424 Occupies 2 slots

This message should be transmitted immediately after any p@mavalue has been changed.

3.3.1. The data terminal equipment (DTE) indicator

The purpose of the DTE indicator is to indicate to an application on the recedentat, if set to
available, the transmitting station conforms at least to the mmikeyboard and display
requirements. On the transmitting side, the DTE indicator may also be aetexternal application
via the Presentation Interface. On the receiving side, the DTE tadisanly used as information
provided to the application layer, that the transmitting station is avafl@bt®@mmunications.

3.3.2. Type of ship

TABLE 50
Identifiers to be used by ships to report their tye

Identifier No. Special craft

50 Pilot vessel

51 Search and rescue vessels

52 Tugs

53 Port tenders

54 Vessels with anti-pollution facilities or equipnt

55 Law enforcement vessels

56 Spare — for assignments to local vessels

57 Spare — for assignments to local vessels

58 Medical transports (as defined in the 1949 Gar@nventions and Additional

Protocols)
59 Ships according to RR Resolution No. 18 (Mob-83)
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Identifiers to be used by ships to report their tye

MP, IMO hazard or
pollutant category C

Other ships
First digit (1) Second digitl) First digit (1) Second digit)
1 —reserved | O — All ships of this type - 0 — Fishing
for future
use
2-WIG 1 — Carrying DG, HS, or - 1 - Towing
MP, IMO hazard or
pollutant category A
3 —seeright | 2 - Carrying DG, HS, or 3 — Vessel 2 — Towing and length of
column MP, IMO hazard or the tow exceeds 200 m
pollutant category B or breadth exceeds 25
4 —-HSC 3 — Carrying DG, HS, or - 3 — Engaged in dredging o

underwater operations

5 — See above

4 — Carrying DG, HS, or|
MP, IMO hazard or
pollutant category D

4 — Engaged in diving
operations

5 — Reserved for future use - 5 — Engaged inamylit
operations
Other ships

First digit 1) | Second digitl) First digit (1) Second digifl)
6 — Passenger| 6 — Reserved for future use - 6 — Sailing

ships
7 — Cargo 7 — Reserved for future use - 7 — Pleasure craft

ships

8 — Tanker(s)

8 — Reserved for future U

se -

8 —1Reddor future use

9 — Other

types of
ship

9 — No additional
information

9 — Reserved for future use

DG: dangerous goods
HS: harmful substances
MP: marine pollutants

(1) The identifier should be constructed by selectivgappropriate first and second digits.
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3.3.3. Reference point for reported position and overall dnensions of ship

IALA-TWG REVISION M1371-2

FIGURE 42
Number Bit fields Distance
of Bits (m)
A 9 Bit 21 — Bit 29 0-511
511=511m or greatgr
B 9 Bit 12 — Bit 20 0-511
511=511m or greatgr
C 6 Bit 6 — Bit 11 0-63;
63 = 63 m or greatqr
D 6 Bit 0 — Bit 5 0-63;
63 = 63 m or greatqr

The dimension A should be in the direction of temsmitted heading
information (bow)

Reference point of reported position not available,

dimensions of ship are available: A=C =0 and Band Dz 0.
Neither reference point of reported position nionehsions of

ship available: A =B = C = D = 0 (=default)

For use in the message table, A = most signififiaftt,

D = least significant field

REV3



-116 -
8B/ITEMP/176-E
3.4. Message 6: Addressed binary message

The addressed binary message should be variable in length, based on thteo&bioary data. The
length should vary between 1 and 5 slots. See application identifiers in § 2.1, Annex 5.

TABLE 51
Parameter Number of Description
bits

Message ID 6 Identifier for Message 6; always 6

Repeat indicator 2 Used by the repeater to indicate many times a message has been
repeated. Refer to § 4.6.1, Annex 2; 0-3; defa@lf 3= do not repeat
any more

Source ID 30 MMSI number of source station

Sequence 2 0-3; refer to § 5.3.1, Annex 2

number

Destination ID 30 MMSI number of destination statio

Retransmit flag 1 Retransmit flag should be set upon retransmisgienno retransmission
= default; 1= retransmitted

Spare 1 Not used. Should be zero. Reserved forefutse.

Binary data Maximum | Application identifier 16 bits Should be as desedh

936 in § 2.1, Annex 5
Application data Maximum 920 bitsApplication specific
data

Maximum Maximum | Occupies 1 to 5 slots subject to the length of feeld-message content

number of bits 1008 For Class B mobile AIS stations the length of thessage should not
exceed 2 slots.

Additional bit stuffing will be required for these message types. Failsle¢fer to transport layer,
§5.2.1, Annex 2.

Table 52

gives the number of binary data bytes (including application ID and applicatia)) go that the
whole message fits into a given number of slots. It is recommendeahthapplication minimizes
the use of slots by limiting the number of binary data bytes to the numbers gpessilile:

TABLE 52

Number of slots Maximum binary data bytes
8

36

64

92

117

AR W[IN|PF
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These numbers also take bit stuffing into account.

3.5.

Message 7: Binary acknowledge

Message 13: Safety related acknowledge

Message 7 should be used as an acknowledgement of up to four Message 6 messag$see
§ 5.3.1, Annex 2and should be transmitted on the channel, where the addressed me&sage t

acknowledged was received.

Message 13 should be used as an acknowledgement of up to four Message 12 meessages
(see § 5.3.1, Annex &nd should be transmitted on the channel, where the addressed mebsage to

acknowledged was received.

These acknowledgements should be applicable only to the VHF data link (see 8@néx 2).
Other means must be employed for acknowledging applications.

TABLE 53

Parameter Number of Description
bits
Message ID 6 Identifier for Messages 7 or 13

7 = binary acknowledge
13 = safety related acknowledge

Repeat indicator 2 Used by the repeater to indigcate many times a message has bee
repeated. See § 4.6.1, Annex 2; 0-3; default; 3= do not repeat any
more

Source ID 30 MMSI number of source of this ACK

Spare 2 Not used. Should be set to zero. Reseovddtiire use.

Destination ID1 30 MMSI number of first destinatiohthis ACK

Sequence 2 Sequence number of message to be acknowleddged; O-

number for ID1

Destination ID2 30 MMSI number of second destinatid this ACK; should be omitted i
no destination 1D2

Sequence 2 Sequence number of message to be acknowleddgedsHuld be

number for ID2 omitted if no destination ID2

Destination ID3 30 MMSI number of third destinatiohthis ACK; should be omitted if
no destination ID3

Sequence 2 Sequence number of message to be acknowledgedshuld be

number for ID3 omitted if no destination ID3

Destination 1D4 30 MMSI number of fourth destinatiof this ACK; should be omitted if
no destination ID4

Sequence 2 Sequence number of message to be acknowledgdsuld be

number for ID4 omitted if there is no destination ID4

Number of bits 72-168
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3.6. Message 8: Binary broadcast message

This message will be variable in length, based on the amount of binaryrtlatlength should vary
between 1 and 5 slots.

TABLE 54
Parameter Number of Description
bits
Message ID 6 Identifier for Message 8; always 8
Repeat indicator 2 Used by the repeater to indicate many times a message has been
repeated. See § 4.6.1, Annex 2; 0-3; defallt 3= do not repeat any
more
Source ID 30 MMSI numbeaf source station
Spare 2 Not used. Should be set to zero. Reseovéddtiire use.
Binary data Maximum | Application identifier | 16 bits Should be as desedh
968 in 8§ 2.1, Annex 5
Application data Maximum 952 bits Application sfexi
data
Maximum Maximum | Occupies 1 to 5 slots
number of bits 1008 For Class B mobile AIS stations the length of tressage should not
exceed 2 slots.

Table 55 gives the number of binary data bytes (including applicatiamdCapplication data), so
that the whole message fits into a given number of slots. It isweeaded that any application
minimizes the use of slots by limiting the number of binary data bytéetnumbers given, if
possible:

TABLE 55

Number of slots Maximum binary data
bytes

12
40
68
96
121

G|l |W|IN|PF

These numbers also take into account bit stuffing.

Additional bit stuffing will be required for this message type. For detiiés to transport layer,
8§5.2.1, Annex 2.
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Message 9: Standard SAR aircraft position report

This message should be used as a standard position report for aivciaid in SAR operations.
Stations other than aircraft involved in SAR operations should not transsnibéisisage. The
default reporting interval for this message should be 10 s.

TABLE 56
Parameter Number of Description
bits
Message ID 6 Identifier for Message 9; always 9
Repeat indicator 2 Used by the repeater to indicate many times a message has bee

=]

repeated. See § 4.6.1, Annex 2; 0-3; @efault; 3= do not repeat any
more

User ID 30 MMSI number
Altitude (GNSS) 12 Altitude (derived from GNSS or barometric (sé#tuale sensor
parameter below)) (m) (0884 m)
4095= not available, 894= 4094 m or higher
SOG 10 Speed over ground in knot steps @@2Lknots)
1023= not available, 022= 1022 knots or higher
Position 1 éz Ihigh((<1100 ”;)
=low (>10 m);
aceuracy 0 = default
The PA flag should be determined in accordance Wathle 47.
Longitude 28 Longitude in 1/10 000 mint(8C°, East= positive (as per 2's
complement), West negative (as per 2's complement);
181° (6791ACGQ,) = not available= default)
Latitude 27 Latitude in 1/10 000 min{Q0°, North= positive (as per 2's
complement), South negative (as per 2's complement);
91° (341214Q) = not available= default)
COG 12 Course over ground in 1/100-3599). 3600 (E1¢) = not available=
default; 3501-4095 should not be used
Time stamp 6 UTC second when the report was genkbgtthe EPFS (0-59
or 60 if time stamp is not available, which shoalsb be the default
value
or 61 if positioning system is in manual input mode
or 62 if electronic position fixing system operategstimated (dead
reckoning) mode
or 63 if the positioning system is inoperative)
Altitude sensor 1 0 = GNSS
1 = barometric source
Spare 7 Not used. Should be set to zero. Reséovéature use.
DTE 1 Data terminal ready (8 available 1= not available= default) (see

§3.3.1)
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Parameter Number of Description
bits

Spare 3 Not used. Should be set to zero. Reséovéature use.

Assigned mode 1 0 = Station operating in autonomous and continunode= default

flag 1 = Station operating in assigned mode

RAIM-flag 1 RAIM (Receiver autonomous integrity nitoring) flag of electronic
position fixing device; & RAIM not in use= default; 1= RAIM in
use see Table 47

Communication 1 0 = SOTDMA Communication State follows;

ztate selector 1 = ITDMA Communication State follows.

ag

Communication 19 SOTDMA communication state (see § 3.3.7.2.2,6X), if

state communication state selector flag is set to O;JT&NMA
communication state (see § 3.3.7.3.2, Annex 2pifimunication state
selector flag is setto 1

Number of bits 168
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3.8. Message 10: UTC and date inquiry

This message should be used when a station is requesting UTC and datedtioen station.

TABLE 57
Parameter Number of Description
bits
Message ID 6 Identifier for Message 10; always 10
Repeat indicatof 2 Used by the repeater to indicate how many timeessage has been
repeated. See 8§ 4.6.1, Annex 2; 0-3; default; 3= do not repeat any
more
Source ID 30 MMSI number of station which inquit¢EC
Spare 2 Not used. Should be set to zero. Res&ovéature use.
Destination ID 30 MMSI number of station which mgjuired
Spare 2 Not used. Should be set to zero. Res&véature use.
Number of bits 72

3.9. Message 11: UTC/date response
For Message 11 refer to description of Message 4.
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Message 12: Addressed safety related message

The addressed safety related message could be variable in lengthpbdke amount of safety
related text. The length should vary between 1 and 5 slots.

TABLE 58
Parameter Number of Description
bits
Message ID 6 Identifier for Message 12; always 12
Repeat indicator 2 Used by the repeater to indicate how many timeessage has been

repeated. See 8§ 4.6.1, Annex 2; 0-3; @efault; 3= do not repeat any
more

Source ID 30 MMSI number of station which is theme of the message

Sequence 2 0-3; see § 5.3.1, Annex 2

number

Destination 1D 30 MMSI number of station which lieetdestination of the message

Retransmit flag 1 Retransmit flag should be set upon retransmisgienno retrans-
mission= default; 1= retransmitted

Spare 1 Not used. Should be zero. Reserved forefuise.

Safety related
text

Maximum 936

6-bit ASCII as defined in Table 44.

Maximum
number of bits

Maximum
1008

Occupies 1 to 5 slots subject to the length of text
For Class B mobile AIS stations the length of thessage should not
exceed 2 slots

Additional bit stuffing will be required for this message type. For detliés to transport layer,
§5.2.1, Annex 2.

Table 59 gives the number of 6-bit-ASCII characters, so that the wiessage fits into a given
number of slots. It is recommended that any application minimizassthef slots by limiting the
number of characters to the numbers given, if possible:

TABLE 59

Number of slots

Maximum 6-bit ASCII
characters

10

48

85

122

A IWIN|PF

156

These numbers also take bit stuffing into account.
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3.11. Message 13: Safety related acknowledge

For Message 13 refer to description of Message 7.

3.12. Message 14: Safety related broadcast message

The safety related broadcast message could be variable in lengthphake amount of safety
related text. The length should vary between 1 and 5 slots.

TABLE 60
Parameter Number of Description
bits

Message ID 6 Identifier for Message 14; always 14.

Repeat indicator 2 Used by the repeater to indicate how many timegssage has been
repeated. See 8§ 4.6.1, Annex 2; 0-3; @efault; 3= do not repeat any
more

Source ID 30 MMSI number of source station of mgesa

Spare 2 Not used. Should be set to zero. Reséovéature use.

Safety related Maximum | 6-bit ASCII as defined in Table 44.

text 968

Maximum Maximum | Occupies 1 to 5 slots subject to the length of. text

number of bits 1008 For Class B mobile AIS stations the length of thessage should not

exceed 2 slots

Additional bit stuffing will be required for this message type. For detiiés to Transport Layer,

85.2.1, Annex 2.

Table 61 gives the number of 6-bit ASCII characters, so that the wiesisage fits into a given
number of slots. It is recommended that any application minimizassthef slots by limiting the
number of characters to the numbers given, if possible:

TABLE 61

Number of slots Maximum 6-bit ASCII

characters

16

53

90

128

G| W[N|F

161

These numbers also take bit stuffing into account.

IALA-TWG REVISION M1371-2

REV3



-124 -
8B/TEMP/176-E
3.13. Message 15: Interrogation

This message should be used for interrogations via the TDMA (not DSC) \telkrdaother than
requests for UTC and date. The response should be transmitted on the charméievher
interrogation was received.

TABLE 62
Interrogator |Class A |Class B-SO | Class B -CS | SAR aircraft | AtoN Base Station
Interrogated
Class A 3,5 N N 3,5 N 3,5
Class B-SO (18, 19 N N 18, 19 N 18, 19
Class B-CS [18,24" [N N 18, 24) N 18, 19, 24
SAR-aircraft |9, 24" N N 9 N 9, 24
AtoN 21 N N N N 21
Base Station |4, 24" N N 4, 249 N 4,24V

(1) Anlnterrogation for Message 24 shall be answered with a Part A and depending on its own capability with a Part B.
(2) Some AtoN stations are not able to respond due to there operational behaviour.

The parameter slot offset should be set to zero, if slot should autonorhewslgcated by the
responding station. An interrogating mobile station should always set the parasoe offset’ to
zero. Slot assignments for the reply to an interrogation should only be used by taBasdfa

slot offset is given, it should be relative to the start slot of this traxsgmmi. A mobile station should
be able to process a minimum slot offset of 10 slots. There should be therfglfowr (4)
possibilities to use this message:

- One (1) station is interrogated one (1) message: The parameterataestD1, message
ID1.1 and slot offset 1.1 should be defined. All other parameters should be omitted.

- One (1) station is interrogated two (2) messages: The parameteratites|D1, message
ID1.1, slot offset 1.1, message 1D1.2, and slot offset 1.2 should be defined. The paramete
destination ID2, message ID2.1, and slot offset 2.1 should be omitted. See § 3.3.7, Annex 2
for byte boundaries.

- The first station and the second station are interrogated one (1) meashgéhe
parameters destination ID1, message ID1.1, slot offset 1.1, destination I18&3gaeD2.1,
and slot offset 2.1 should be defined. The parameters message 1D1.2 andeidt. Bff
should be set to zero (0).

- The first station is interrogated two (2) messages, and the secood staiterrogated
one (1) message: All parameters should be defined.

TABLE 63

Parameter Number of Description
bits

Message ID 6 Identifier for Message 15; alwaydadis
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Parameter Number of Description
bits

Repeat indicator] 2 Used by the repeater to indicate many times a message has bee
repeated. See § 4.6.1, Annex 2; 0-3; @efault; 3= do not repeat any
more

Source ID 30 MMSI number of interrogating station

Spare 2 Not used. Should be set to zero. Reséovéature use.

Destination ID1 | 30 MMSI number of first interrogdtstation

Message ID1.1 | 6 First requested message type frenirterrogated station

Slot offset 1.1 12 Response slot offset for fiesjuested message from first interrogated
station

Spare 2 Not used. Should be set to zero. Reséovéature use.

Message ID1.2 | 6 Second requested message typdifsbmterrogated station

Slot offset 1.2 12 Response slot offset for seqeqdested message from first
interrogated station

Spare 2 Not used. Should be set to zero. Reséovéature use.

Destination ID 2{ 30 MMSI number of second interriagestation

Message ID 2.1| 6 Requested message type from sadenwgated station

Slot offset 2.1 12 Response slot offset for requebstessage from second interrogated
station

Spare 2 Not used. Should be set to zero. Reséovéature use.

Number of bits | 88-160 Total number of bits depends upon number of messagessted
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3.14. Message 16: Assigned mode command

Assignment should be transmitted by a Base station when operatingrasodling entity. Other
stations can be assigned a transmission schedule, other tharréiméycused one. If a station is
assigned a schedule, it will also enter assigned mode.

Two stations can be assigned simultaneously.

When receiving an assignment schedule, the station should tag it witk-autnrandomly selected
between 4 and 8 min after the first transmission.

When a Class A shipborne mobile AIS station receives an assigrirakatiid revert to either the
assigned reporting rate or the resulting reporting rate (when slot assigismsed) or the
autonomously derived reporting rate (see § 4.3.1, Annex 2), whatever is highera3&&Cl
shipborne mobile AIS station should indicate that it is in assigned mydssifig the appropriate
messages), even if it reverts to a higher autonomously derived ngpatie.

NOTE — The assigning station should monitor the mobile station’s trangnsiss order to
determine when the mobile station will time-out.

For bounds of assignment settings see Table 16, Annex 2.

Transmissions of Message 16 by Base stations using assignment ofgsamssiots should
consider directing transmissions to slots which have previously beena@ssrithe Base station by
FATDMA (Message 20).

If continued assignment is required, the new assignment should baittad$efore the start of the
last frame of the previous assignment.

TABLE 64
Parameter Number of Description
bits

Message ID 6 Identifier for Message 16. Always 16

Repeat indicator 2 Used by the repeater to indicate how many timegssage has been
repeated. See § 4.6.1, Annex 2; 0-3; @default; 3= do not repeat any
more

Source ID 30 MMSI of assigning station.

Spare 2 Spare. Should be set to zero. Reservégtioe use.

Destination ID A 30 MMSI number. Destination iddii A

Offset A 12 Offset from current slot to first agségl slofl)

Increment A 10 Increment to next assigned®lot

Destination ID B 30 MMSI number. Destination iddieti B. Should be omitted if there is
assignment to station A, only

Offset B 12 Offset from current slot to first assgl slot. Should be omitted if there
is assignment to station A, ofy

Increment B 10 Increment to next assignedBladBhould be omitted, if there is
assignment to station A, only

Spare Maximum 4| Spare. Not used. Should be satrto Zhe number of spare bits, which
should be 0 or 4, should be adjusted in order seofe byte
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Parameter Number of Description
bits

boundaries. Reserved for future use.
Number of bits 96 or 144 | Should be 96 or 144 bits

(1) To assign a reporting rate for a station, the patar increment should be set to zero. The paramete
Offset should then be interpreted as the numbegprts in a time interval of 10 min.

When number of reports per 10 min are assigned, wniltiples of 20 between 20 and 600 should be
used. If a mobile station received a value whichds a multiple of 20 but below 600, it should ke
next higher multiple of 20. If a mobile station edes a value grater than 600 it should use 600.

When slot increments are assigned, one of theviollp increment parameter settings should be used:

0 = see above;

1=1125 slots
2 = 375 slots
3 =225 slots
4 =125 slots
5 =75 slots

6 = 45 slots, and

7 = undefined.

If a station receives the value 7, the station should disregard tlyarassit.

Class B mobile AIS stations should not be assigned a reporting interval tifdas® seconds.
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Message 17: GNSS broadcast binary message

This message should be transmitted by a Base station, which is cortnec@&NSS reference
source, and configured to provide DGNSS data to receiving stations. The cohtéetslata
should be in accordance with Recommendation ITU-R M.823, excluding ipleeand parity

formatting.
TABLE 65
Parameter Number of Description
bits

Message ID 6 Identifier for Message 17; always 17

Repeat indicator 2 Used by the repeater to indicate how many timegssage has been
repeated. See 8§ 4.6.1, Annex 2; 0-3; default; 3= do not repeat any
more

Source ID 30 MMSI of the Base station

Spare 2 Spare. Should be set to zero. Reservégtfoe use.

Longitude 18 Surveyed longitude of DGNSS reference station 19 Dhin ¢180°,
East= positive, WesE negative). If interrogated and differential
correction service not available, the longitudewtide set to 181°

Latitude 17 Surveyed latitude of DGNSS reference station i) hiln &90°,

North = positive, Southkr negative). If interrogated and differential
correction service not available, the latitude $tidne set to 91

Spare 5 Not used. Should be set to zero. Reséovéature use.

Data 0-736 Differential correction data (see w#ldf interrogated and differentia
correction service not available, the data fieldudth remain empty
(zero bits). This should be interpreted by thepiecit as DGNSS data
words set to zero

Number of bits 80 - 816 | 80 hits: assumdd = 0; 816 hits: assuméé= 29 (maximum value);

see Table 66

The differential correction data section should be organized as |si@a:b

TABLE 66
Parameter Number of Description
bits
Message type 6 Recommendation ITU-R M.823
Station ID 10 Recommendation ITU-R M.823 statioantifier
Z count 13 Time value in 0.6 s ((6399.4)
Sequence 3 Message sequence number (cyclic 0-7)
number
N 5 Number of DGNSS data words following the two whehder, up to a
maximum of 29
Health 3 Reference station health (specified indRenendation ITU-R M.823)
DGNSS data N x 24 DGNSS message data words excluding parity
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Parameter Number of Description
bits
word
Number of bits 736 AssumingN = 29 (the maximum value)

NOTE 1 - It is necessary to restore preamble aritypa accordance with Recommendation ITU-R M.823

before using this message to differentially cor@biSS positions to DGNSS positions.

NOTE 2 — Where DGNSS corrections are received fraurttiple sources, the DGNSS corrections from the
nearest DGNSS reference station should be usaatakio account the Z count, and the health of the
DGNSS reference station.

NOTE 3 — Transmissions of Message 17 by Base statibould take into account ageing, update rate and

the resulting accuracy of the DGNSS service. Bezafishe resulting effects of VDL channel loadirgg t
transmission of Message 17 should be no more thaessary to provide the necessary DGNSS service

accuracy.
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Message 18: Standard Class B equipment position reg

The Standard Class B equipment position report should be output periodichdyt@nomously
instead of Messages 1, 2, or 3 by Class B shipborne mobile equipment, only.drtiegepterval
should default to the values given in Table 2, Annex 2, unless otherwiskeshleg the competent
authority, depending on the current SOG, the current navigational status flag. setti

TABLE 67
Parameter Number of Description
bits
Message ID 6 Identifier for Message 18; always 18
Repeat indicator 2 Used by the repeater to indicate many times a message has bee

repeated. See § 4.6.1, Annex 2; 0-3; @efault; 3= do not repeat any
more; shall be 0 for “CS” transmissions

User ID 30 MMSI number
Spare 8 Not used. Should be set to zero. Reséovéature use.
SOG 10 Speed over ground in 1/10 knot steps (C21aHts)
1023= not available, 022=102.2 knots or higher
Position 1 1=high (<10 m)
accuracy 0=low (>10 m);
0 = default
The PA flag should be determined in accordance Wathie 47.
Longitude 28 Longitude in 1/1@00 min ¢18C°, East= positive (as per 2's
complement), West negative (as per 2's complement);
181° (6791ACOh)= not available= default)
Latitude 27 Latitude in 1/2@00 min ¢90°, North= positive (as per 2's
complement), South negative (as per 2's complement);
91° (3412140h) not available= default)
COG 12 Course over ground in 1/1Q0-3599). 3600 (E10h) not available=
default; 3601-4095 should not be used
True heading 9 Degrees (0-359) (511 indicates not availabtiefault)
Time stamp 6 UTC second when the report was generated by the FRES
or 60 if time stamp is not available, which shoalsb be the default
value
or 61 if positioning system is in manual input mode
or 62 if electronic position fixing system operategstimated (dead
reckoning) mode
or 63 if the positioning system is inoperative)
61, 62, 63 are not used by “CS” AIS
Spare 2 Not used. Should be set to zero. Reséovéature use.
Class B unit flag 1 0 = Class B SOTDMA unit
1 = Class B “CS” unit
Class B display 1 0 = No display available; not capable of disptgyMessage 12 and 14
flag 1 = Equipped with integrated display displaying kege 12 and 14
Class B DSC 1 0 = Not equipped with DSC function
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Parameter Number of Description
bits

flag 1 = Equipped with DSC function (dedicatediore-shared)

Class B band 1 0 = Capable of operating over the upper 525 katmof the marine

flag band
1 = Capable of operating over the whole marine band
(irrelevant if “Class B Message 22 flag” is 0)

Class B 1 0 = No frequency management via Message 22 atipgron AIS1,

Message 22 flag AIS2 only
1 = Frequency management via Message 22

Mode flag 1 0 = Station operating in autonomous and continunode = default
1 = Station operating in assigned mode

RAIM-flag 1 RAIM (Receiver autonomous integrity nitoring) flag of electronic
position fixing device; & RAIM not in use= default; 1= RAIM in
use see Table 47

Communication 1 0= SOTDMA communication state follows

state selector 1=ITDMA communication state follows

flag (always “1” for Class-B “CS”)

Communication 19 SOTDMA communication state (see § 3.3.7.2.2,6X), if

state communication state selector flag is set to O;T@MA
communication state (see § 3.3.7.3.2, Annex Zpiifimunication state
selector flag is setto 1
Because Class B"CS” does not use any Communic&tiate
information, this field shall be filled with thelfowing value:
1100000000000000110 .

Number of bits 168 Occupies one slot
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Message 19: Extended Class B equipment position rep

This message should be used by Class B shipborne mobile equipmeme$hage should be
transmitted once every 6 min in two slots allocated by the use of Mes8agé¢he ITDMA
communication state. This message should be transmitted imnheditee the following
parameter values change: dimension of ship/reference for position @ftgleetronic position

fixing device.
TABLE 68
Parameter Number of Description
bits
Message ID 6 Identifier for Message 19; always 19
Repeat indicator 2 Used by the repeater to indicate many times a message has bee
repeated. See § 4.6.1, Annex 2; 0-3; @efault; 3= do not repeat any
more
User ID 30 MMSI number
Spare 8 Not used. Should be set to zero. Reséovéature use.
SOG 10 Speed over ground in 1/10 knot steps (021QMHts)
1023= not available, 022= 102.2 knots or higher
Position 1 1=high <10 m)
accuracy 0=low (>10 m);
0 = default
The PA flag should be determined in accordance Watble 47.
Longitude 28 Longitude in 1/XaD0 min ¢18C°, East= positive (as per 2's
complement), West negative (as per 2's complement);
181° (6791ACOh)= not available= default)
Latitude 27 Latitude in 1/2@00 min ¢90°, North= positive (as per 2's
complement), South negative (as per 2's complement);
91° (3412140h) not available= default)
COG 12 Course over ground in 171(@-3599). 3600 (E10h) not available=
default; 3601-4095 should not be used
True heading 9 Degrees (0-359) (511 indicates raitable= default)
Time stamp 6 UTC second when the report was generated by the ERES
or 60 if time stamp is not available, which shoalso be the default
value
or 61 if positioning system is in manual input mode
or 62 if electronic position fixing system operaitegstimated (dead
reckoning) mode,
or 63 if the positioning system is inoperative)
Spare 4 Not used. Should be set to zero. Reserved fordutse.
Name 120 Maximum 20 characters 6-bit ASCII, as defined in [€att.
QEPRARERAAQAPERAQQ@Q@@ Q@ @@ot available= default
Type of ship and 8 0 = not available or no ship default
cargo type 1-99= as defined in § 3.3.2
100-199= reserved, for regional use
200-255= reserved, for future use
Dimension of 30 Dimensions of ship in metres and reference pointdported position
ship/reference (see Figure 42 and § 3.3.3)
for position
Type of elec- 4 0 =Undefined (default); £ GPS, 2= GLONASS, 3= combined
IALA-TWG REVISION M1371-2 REV3
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Parameter Number of Description
bits
tronic position GPS/GLONASS, & Loran-C, 5= Chayka, 6 integrated navigation
fixing device system, % surveyed; 8 = Galileo, 9 - E5not used
RAIM-flag 1 RAIM (Receiver autonomous integrity monitoring)dlaf electronic

position fixing device; & RAIM not in use= default; 1= RAIM in
use see Table 47

DTE 1 Data terminal ready (8 available 1= not available= default) (see
§3.3.1)

Assigned mode 1 0 = Station operating in autonomous and continuoode = default

flag 1 = Station operating in assigned mode

Spare 4 Not used. Should be set to zero. Reserved forduise.

Number of bits 312 Occupies two slots.
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3.18. Message 20: Data link management message

This message should be used by Base station(s) to pre-announcedladidisation schedule
(FATDMA) for one or more Base station(s) and it should be repeated asasftequired. This way
the system can provide a high level of integrity for Base station(s)isT@specially important in
regions where several Base stations are located adjacent to eacdndth@bile station(s) move
between these different regions. These reserved slots cannot be autsiyaatiocated by mobile
stations.

The mobile station should then reserve the slots for transmission bashesttion(s) until
time-out occurs. The Base station should refresh the time-out value walithra@asmission of
Message 20 in order to allow mobile stations to terminate their réiseré@r the use of the slots by
the Base stations (refer to § 3.3.1.2, Annex 2).

The parameters: offset number, number of slots, time-out, and increnoerid be treated as a unit,
meaning that if one parameter is defined all other parameters shadadited within that unit. The
parameter offset number should denote the offset from the slot in wiesbalgle 20 was received
to the first slot to be reserved. The parameter number of slots should thenotamber of
consecutive slots to be reserved starting with the first reselated Isis defines a reservation block.
This reservation block should not exceed 5 slots. The parameter incremedtdsimte the
number of slots between the starting slot of each reservation block. An inti@zero indicates
one reservation block per frame. The values recommended for incremastfallews: 2, 3, 5, 6,

9, 10, 15, 18, 25, 30, 45, 50, 75, 90, 125, 150, 225, 250, 375, 450, 750, or 1125. Use of one of these
values guarantees symmetric slot reservations throughout each Ttammessage applies only to
the frequency channel in which it is transmitted.

If interrogated and no data link management information available, dsbt oumber 1, number of
slots 1, time-out 1, and increment 1 should be sent. These fields should all be set to zer

TABLE 69
Parameter Number of Description
bits
Message ID 6 Identifier for Message 20; always 20
Repeat indicatof 2 Used by the repeater to indicate how many timegssage has been
repeated. See § 4.6.1, Annex 2; 0-3; @efault; 3= do not repeat any
more
Source station 1D 30 MMSI number of Base station
Spare 2 Not used. Should be set to zero. Reseovddtiire use.
Offset number 1 12 Reserved offset number;=0not availabl€’
Number of 4 Number of reserved consecutive slots: 1-15;
slots 1 0 = not availabl€’
Time-out 1 3 Time-out value in minutes; ©not availablé’
Increment 1 11 Increment to repeat reservationkolgc
0 = one reservation block per fraffle
Offset number 2 12 Reserved offset number (optjonal
Number of 4 Number of reserved consecutive slots: 1effional
slots 2
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Parameter Number of Description
bits

Time-out 2 3 Time-out value in minutes (optional)

Increment 2 11 Increment to repeat reservationkafoptional)

Offset number 3 12 Reserved offset number (optjonal

Number of 4 Number of reserved consecutive slots: 1-15; optio

slots 3

Time-out 3 3 Time-out value in minutes (optional)

Increment 3 11 Increment to repeat reservationkoBogoptional)

Offset number 4 12 Reserved offset number (optjonal

Number of 4 Number of reserved consecutive sldtsl5; optional

slots 4

Time-out 4 3 Time-out value in minutes (optional)

Increment 4 11 Increment to repeat reservationkdofptional)

Spare Maximum 6| Not used. Should be set to zerontlingber of spare bits which may be
0, 2, 4 or 6 should be adjusted in order to obsbkyte boundaries.
Reserved for future use.

Number of bits 72-160

(1) If interrogated and no data link management infdiomais available, only Offset number 1, number
of slots 1, time-out 1, and increment 1 should be Fdmse fields should all be set to zero.
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3.19. Message 21: Aids-to-navigation report

This message should be used by an Aid-to-Navigation (AtoN) AIS statissiation may be
mounted on an aid-to-navigation or this message may be transmittdtkég station when the
functionality of an AtoN station is integrated into the fixed station. fessage should be
transmitted autonomously at a Rr of once every three (3) min or it magigaed by an assigned
mode command (Message 16) via the VHF data link, or by an external cdmihigg message
should not occupy more than two slots.

TABLE 70
Parameter Number of Description
bits
Message ID 6 Identifier for Message 21
Repeat indicatof 2 Used by the repeater to indicate how many timegssage has been

repeated. See § 4.6.1, Annex 2; 0-3; @efault; 3= do not repeat any
more

ID 30 MMSI number, (see Article 19 of the Radio REkgions and ITU-R
M.585)
Type of aids-to- 5 0 = not available= default; refer to appropriate definition set up by
navigation IALA; see Table 71.
Name of Aids- 120 Maximum 20 characters 6-bit ASCII, as definred able 44.
to-Navigation "OEPE@O@OO@EPERO@O@Q@O@Q@@@ @@ iot available=
default
The name of the Aid-to-Navigation may be extendethleyparameter
"Name of Aid-to-Navigation Extension" below.
Position 1 1=high (<10 m)
accuracy 0=low (>10 m);
0 = default
The PA flag should be determined in accordance Wathle 47.
Longitude 28 Longitude in 1/1@00 min of position of an aid-to-navigatiotl8C,
East= positive, WesE negative.
181° (6791ACG,) = not available= default)
Latitude 27 Latitude in 1/1@00 min of an aid-to-navigatior90®, North=
positive, Southr negative.
91° (341214@) = not available= default)
Dimension/ 30 Reference point for reported position; also indisethe dimension of
reference for an aid-to-navigation (m) (see Figure 42 and § 3.%8elevant’.
position
Type of 4 0= Undefined (default);
electronic 1 - GPS
position fixing 2=GLONASS
; 3 =Combined GPS/GLONASS
device
4=Loran-C
5=Chayka

6 = Integrated Navigation System

7 = surveyed. For fixed AtoN and virtual AtoN, theacted position
should be used. The accurate position enhancimition as a radar
reference target.

8 = Galileo
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Parameter Number of Description
bits
9 -15=not used
Time stamp 6 UTC second when the report was generated by the ERES
or 60 if time stamp is not available, which shoalsb be the default
value
or 61 if positioning system is in manual input mode
or 62 if electronic position fixing system operaitegstimated (dead
reckoning) mode
or 63 if the positioning system is inoperative)
Off-position 1 Forfloating aids-to-navigationpnly: 0 = onposition;1 = off position;
indicator NOTE — This flag should only be considered validrégeiving station
if the aid-to-navigation is a floating aid, andiihe stamp is equal to g
below 59. For floating AtoN the guard zone parareshould be set
on installation.
AtoN status 8 Reserved for the indication of theMstatus.
00000000 = default
RAIM-flag 1 RAIM (Receiver autonomous integrity mtaring) flag of electronic
position fixing device; & RAIM not in use= default; 1= RAIM in
use see Table 47
Virtual 1 0 = default = real AtoN at indicated positiors Yirtual AtoN, does
AtoN flag not physically exist?
Assigned mode 1 0 = Station operating in autonomous and contisunade = default
flag 1 = Station operating in assigned mode
Spare 1 Spare. Not used. Should be set to zereriekfor future use.
Name of Aid-to-| 0, 6, 12, 18, | This parameter of up to 14 additional 6-bit-ASClacdcters for a 2-
Navigation 24, 30, 36, ..| slot message may be combined with the parameten&Ns Aid-to-
Extension 84 Navigation" at the end of that parameter, when ntlaae 20 character
are needed for the Name of the Aid-to-NavigatiomsTparameter
should be omitted when no more than 20 characterthé name of thg
A-to-N are needed in total. Only the required nunifecharacters
should be transmitted, i. e. no @-character shbeldsed.
Spare. Used only when parameter "Name of Aid-toifjtion
Spare 0, 2, 4, or 6| Extension" is used. Should be set to zero. The nunitegare bits
should be adjusted in order to observe byte boieslar
Number of bits 272-360 | Occupies two slots

Footnotes:

@ When usingFigure 42for Aids-to-Navigation the following should be @sed:

« For fixed Aids-to-Navigation, virtual AtoN, and foiff-shore structures, the orientation
established by the dimension A should point to trosh.

=

« For floating aids larger than 2 m * 2 m the dimensi of the Aids to Navigation should always
be given approximated to a circle, i.e. the dinmmsshould always be as follows
A=B=C=D#0. (This is due to the fact, that the orientatibthe floating Aid to Navigation
is not transmitted. The reference point for rembgesition is in the centre of the circle.)
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*« A=B=C=D=1 should indicate objects (fixed or floag)rsmaller than or equalto 2 m * 2 m.
(The reference point for reported position is ie tentre of the circle.)

« Floating off shore structures that are not fixadhsas rigs, should be considered as Code 31
type fromTable 71AtoN from ITU-R M.1371-1. These structures stlle their
“Dimension/reference for position” parameter asdweined above in note (1).

For fixed off shore structures, Code 3 type frbable 71 shall have their
“Dimension/reference for position” parameter asedweined above in note (1). Hence, all off
shore AtoN and structures have the dimension détedrin the same manner and the actual
dimensions are contained in message 21.

@ When transmitting virtual Aids-to-Navigation infoation, i.e. the virtual/pseudo Aids to
Navigation Target Flag is set to one (1), the dinmrsshould be set to A=B=C=D=0 (default). This
should also be the case, when transmitting "ret&r@oint" information (seéable 70.

This message should be transmitted immediately after any pararakie was changed.
Note on aids-to-navigation within AIS:

The competent international body for aids-to-navigation, IALA, definescatoairavigation as: “a
device or system external to vessels designed and operated to enhauacel gdficient navigation
of vessels and/or vessel traffic.” (IALA Navguide, Edition 1997, Chapter 7)

The IALA Navguide stipulates: “A floating aid to navigation, which is out oftpos adrift or
during the night is unlighted, may itself become a danger to navigation. Whetiregflmid is out
of position or malfunctioning, navigational warnings must be given.” Thexefostation, which
transmits Message 21, could also transmit safety related broatEssige (Message 14) upon
detecting that the floating aid-to-navigation has gone out of positimnaalfunctioning, at the
competent authority’s discretion.

TABLE 71

The nature and type of AtoN can be indicated with 3 different codes

Code Definition

0 Default, Type of A to N not specified

1 Reference point

2 RACON

3 Fixed structure off shore, such as oil platforms, wind farms.

(Note: This code should identify an obstruction that is fitted
with an Aid-to-Navigation AIS station.)

Spare, Reserved for future use.

o [P

Fixed Ato N Light, without sectors

Light, with sectors

Leading Light Front

Leading Light Rear

O |00 (N O

Beacon, Cardinal N
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Code Definition
10 Beacon, Cardinal E
11 Beacon, Cardinal S
12 Beacon, Cardinal W
13 Beacon, Port hand
14 Beacon, Starboard hand
15 Beacon, Preferred Channel port hand
16 Beacon, Preferred Channel starboard hand
17 Beacon, Isolated danger
18 Beacon, Safe water
19 Beacon, Special mark
Floating AtoN | 20 Cardinal Mark N
21 Cardinal Mark E
22 Cardinal Mark S
23 Cardinal Mark W
24 Port hand Mark
25 Starboard hand Mark
26 Preferred Channel Port hand
27 Preferred Channel Starboard hand
28 Isolated danger
29 Safe Water
30 Special Mark
31 Light Vessel / LANBY/Rigs

Note:

(1) The types of Aids to Navigation listed above are based on the IALA MarBuoyage System,
where applicable.

(2) There is potential for confusion when deciding whether an aid is lightediginted.
Competent authorities may wish to use the regional/local sectibie ofiessage to indicate this.
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Message 22: Channel management

This message should be transmitted by a Base station (as a broseksesge) to command the
VHF data link parameters for the geographical area designated inegéssige. The geographical
area designated by this message should be as defined in § 4.1, Annex 2.ivdtgrilails message
may be used by a Base station (as an addressed message) to camdivahui AIS mobile
stations to adopt the specified VHF data link parameters. Wheromé¢ed and no channel
management performed by the interrogated Base station, the nobkevand/or international
default settings should be transmitted (see § 4.1, Annex 2).

TABLE 72
Parameter Number of Description
bits
Message ID 6 Identifier for Message 22; always 22
Repeat indicator 2 Used by the repeater to indicate how many timegssage has been

repeated. See 8§ 4.6.1, Annex 2; 0-3; @efault; 3= do not repeat any
more

18 MSBs of

Station ID 30 MMSI number of Base station

Spare 2 Not used. Should be set to zero. Reseovddtfire use.

Channel A 12 Channel number according to Recomniemd& U-R M.1084, Annex
4

Channel B 12 Channel number according to Recomntiendid U-R M.1084, Annex
4

Tx/Rx mode 4 0=Tx A/Tx B, Rx A/Rx B (default)
1=Tx A, Rx A/IRx B
2=Tx B, Rx A/IRx B
3-15: not used
When the dual channel transmission is suspend@ttRx mode
command 1 or 2, the required reporting intervalusthde maintained
using the remaining transmission channel.

Power 1 0 = high (default), = low

Longitude 1, (or 18 Longitude of area to which the assignment appligger right corner

18 most signifi- (north-east); in 1/10 min, or 18 MSBs of addresstation ID 1 £180°,

cant bits (MSBs East= positive, West negative).

of addressed 181= not available

station ID 1)

Latitude 1, (or 1} 17 Latitude of area to which the assignment applipper right corner

least significant (north-east); in 1/10 min, or 12 LSBs of addresgatian ID 1,

bits (LSBs) of followed by 5 zero bits

addressed statig (x90°, North= positive, Soutk negative).

ID 1) 91°= not available

Longitude 2, (or 18 Longitude of area to which the assignment applieger left corner

(south-west); in 1/10 min, or 18 MSBs of addresstation ID 2
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Parameter

Number of
bits

Description

addressed statia
ID 2)

(x180C, East= positive, WesE negative)

Latitude 2, (or 11 17 Latitude of area to which the assignment apploeger left corner

LSBs of (south-west); in 1/10 min, or 12 LSBs of addresstation ID 2,

addressed statig followed by 5 zero bitsf90°, North= positive, SoutkF negative)

ID 2)

Addressed or 1 0 = broadcast geographical area messadefault; 1= addressed

broadcast message (to individual station(s))

message

indicator

Channel A 1 0 = default (as specified by channel number);

bandwidth 1= spare (formerly 12.5 kHz bandwidth in M.1371-1)

Channel B 1 0 = default (as specified by channel number);

bandwidth 1=12.5 kHz bandwidth

Transitional zon 3 The transitional zone size in nautical miles stidnd calculated by

size adding 1 to this parameter value. The default patanvalue should
be 4, which translates to 5 nautical miles; seel&4Annex 2

Spare 23 Not used. Should be set to zero. Reséwéature use.

Number of bits 168
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3.21. Message 23: Group Assignment Command

The Group Assignment Command is transmitted by a Base stationopleting as a controlling
entity.

TABLE 73
Parameter Number of | Description
bits
Message ID 6 Identifier for Message 23; always 23
Repeat indicator 2 Used by the repeater to indicate many times a message has been
repeated. 0-3; default = 0; 3 = do not repeat aagem
Source ID 30 MMSI of assigning station
Spare 2 Spare. Shall be set to zero
Longitude 1 18 Longitude of area to which the grosgignment applies; upper right

corner (north-east); in 1/10 min
(x180, East = positive, West = negative)

Latitude 1 17 Latitude of area to which the groupgassaent applies; upper right
corner (north-east); in 1/10 min

(x90°, North = positive, South = negative)

Longitude 2 18 Longitude of area to which the grosgignment applies; lower left
corner (south-west); in 1/10 min

(180, East = positive, West = negative)

Latitude 2 17 Latitude of area to which the groupgmsaent applies; lower left
corner (south-west); in 1/10 min

(x90°, North = positive, South = negative)

Station type 4 0 = all types of mobiles (defaulty;s reserved for future use; 2 = all
types of Class B mobile stations; 3 = SAR airbarmabile station;

4 = AtoN station; 5 = Class B “CS” shipborne molstation only;

6 = inland waterways; 7 to 9 = regional use andol05 = for future

use
Type of ship and 8 0 = all types (default)
cargo type 1...99 see Table 50

100...199 reserved for regional use
200...255 reserved for future use

Spare 22 Not used. Should be set to zero. Res@wvéature use.

Tx/Rx mode 2 This parameter commands the respedttierss to one of the
following modes:

0 = TXA/TxB, RxA/RxB (default); 1 = TxA, RXA/RxB , 2 ¥xB,
RxA/RxB, 3 = reserved for future use

Reporting 4 This parameter commands the respective statiohe teeporting

interval interval given in Table 74

Quiet time 4 0 = default = no quiet time commanded5 = quiet time of 1 to
15 min.

Spare 6 Not used. Should be set to zero. Resévéature use.
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Parameter Number of | Description
bits
Number of bits 160 Occupies one-time period

TABLE 74

Reporting interval settings for use with Message 23

Reporting interval field

Reporting interval for Message 23

setting

0 As given by the autonomous mode

1 10 minutes

2 6 minutes

3 3 minutes

4 1 minute

5 30 seconds

6 15 seconds

7 10 seconds

8 5 seconds

9 2 seconds (not applicable to the Class B “CS”)

10 Next shorter reporting interval

11 Next longer reporting interval
12-15 Reserved for future use

NOTE — When the dual channel transmission is suspended by Tx/Rx mmodend 1 or 2, the

required reporting interval should be maintained using the remaining tssnemchannel.

IALA-TWG REVISION M1371-2

REV3



3.22.

- 144 -
8B/TEMP/176-E

Message 24: Static data report

Message 24 Part A may be used by any AIS station to associate a Mtk &livame.

Message 24 Part A and Part B shall be used by Class B “CS” shipborrie ezpbpment. The
message consists of two parts. Message 24B shall be transmitted witimaté following

Message 24A.

In case of an interrogation for a Class B “CS” on a Message 24, the respdhiselsida Part A

=]

>

and Part B.
TABLE 75
Message 24 Part A
Parameter Number of | Description
bits
Message ID 6 Identifier for Message 24; always 24
Repeat indicator 2 Used by the repeater to indicate many times a message has bee
repeated. 0 = default; 3 = do not repeat any more
User ID 30 MMSI number
Part number 2 Identifier for the message part nupdeays O for Part A
Name 120 Name of the MMSI-registered vessel. Marin20 characters 6-bit
ASCl, 0QQ@POQQ@EPROQ@@@Q@Q@@@ = not available =
default
Number of bits 160 Occupies one-time period
TABLE 76
Message 24 Part B
Parameter Number of | Description
bits
Message ID 6 Identifier for Message 24; always 24
Repeat indicator 2 Used by the repeater to indicate many times a message has bee
repeated. 0 = default; 3 = do not repeat any more
User ID 30 MMSI number
Part number 2 Identifier for the message part nupgdeays 1 for Part B
Type of ship ang 8 0 = not available or no ship = default
cargo type 1-99 = as defined in § 3.3.2
100-199 = reserved, for regional use
200-255 = reserved, for future use
Vendor ID 42 Unique identification of the Unit bynamber as defined by the
manufacturer (option@@@ @@ @@" = not available = default)
Call sign 42 Call sign of the MMSiI-registered vésgeX 6 bit ASCII characters,
‘@@@@@@" = not available = default
Dimension of 30 Dimensions of ship in meters and reference goimteported position

ship/reference
for position. Or,
for unregistered

daughter

(see Figure 42 and § 3.3.3). Or, for an unregidtderighter vessel, us
the MMSI of the associated mother ship in this dietd
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Parameter Number of | Description
bits
vessels, use the
MMSI of the
mother ship.
Spare 6
Number of bits 168 Occupies one-time period
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3.23. Message 25: Single slot binary message
This message is primarily intended short infrequent data transngs3 he single slot binary
message can contain up to 128 data-bits depending on the coding method useafteths, and

the destination indication of broadcast or addressed. The length should ndt@xestot. See
application identifiers in § 2.1, Annex 5.

This message will not be acknowledged by either Message 7 or 13.

TABLE 77
Number of Description
Parameter .
bits
Message ID 6 Identifier for Message 25; always 25
2 Used by the repeater to indicate how many timeessage has
Repeat indicator been repeated. Refer to § 4.6.1, Annex 2; 0-3;ultefeD; 3=do
not repeat any more
Source ID 30 MMSI number of source station
Destination 1 0 = Broadcast (no Destination ID field used)
indicator 1 = Addressed (Destination ID uses 30 data bitd/RuiSI)
1 0 = unstructured binary data (no Application liféear bits used)
Binary data flag 1 = binary data coded as defined by using the
16-bit Application identifier
Destination ID 0/30 If Destination indicator = 0 (Broadcast); data bits are needed fof
the Destination ID
If Destination indicator = 1; 30 bits are usedtfee MMSI number
of the destination
Broadcast | Application 16 bits Should be as described
Maximum | identifier (if used) in § 2.1, Annex 5
Binary data 128 Application binary | Broadcast Application specific
data Maximum 112 bits data
Addressed Addressed
Maximum 98 Maximum 82 bits
Maximum Maximum Occupies up to 1 slot subject to the length of Selld-message
number of bits | 168 content
Table 78

gives the maximum number of binary data-bits for settings of dastinaticator and coding
method flags, such that, the message does not exceed one slot.

TABLE 78
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Destination indicator | Coding method | Binary data (maximum bits)
0 0 128
0 1 112
1 0 98
1 1 82

3.24. Message 26: Multiple slot binary message with Comnmications State

This message is primarily intended for scheduled binary data tramsnsidy applying either the
SOTDMA or ITDMA access scheme. This multiple slot binary mgssan contain up to 1004
data-bits (using 5 slots) depending on the coding method used for the contents,dastirtaéon
indication of broadcast or addressed. See application identifiers in § 2.1, Annex 5.

This message will not be acknowledged by either Message 7 or 13.

TABLE 79
p Number of Description
arameter .
bits
Message ID 6 Identifier for Message 26; always 26
o 2 Used by the repeater to indicate how many timagssage has
Repeat indicator been repeated. Refer to § 4.6.1, Annex 2; 0-3;uitef0; 3= do
not repeat any more
Source ID 30 MMSI number of source station
Destination 1 0 = Broadcast (no Destination ID field used)
indicator 1 = Addressed (Destination ID uses 30 data bitd/fiSI)
Binary data flag 1 0 = unstructured binary data (no Application fifear bits used)

1 = binary data coded as defined by using the
16-bit Application identifier

Destination ID 0/30 If Destination indicator = 0 (Broadcast);aata bits are needed fof

the Destination 1D

If Destination indicator = 1; 30 bits are usedtfoe MMSI number
of the destination

Broadcast | Application 16 bits Should be as describe¢d
Maximum | identifier (if used) in § 2.1, Annex 5
Binary data 108 Application binary | Broadcast Application specific
data Maximum 92 bits | data
Addressed Addressed
Maximum 78 Maximum 62 bits
Binary data . . i
added by % slot 224 Allows for 32 bits of bit-stuffing
Binary data . . i
added by 4 slot 224 Allows for 32 bits of bit-stuffing
Binary data 224 Allows for 32 bits of bit-stuffing

added by 4 slot
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Number of Description
Parameter .
bits
Binary data 224 Allows for 32 bits of bit-stuffing

added by 8 slot
Communication

0 = SOTDMA communication state follows

state selector 1 o
flag 1 = ITDMA communication state follows

o SOTDMA communication state (see § 3.3.7.2.2, Ariziexf
Communication 19 communication state selector flag is set to O;JT&NMA
state communication state (§ 3.3.7.3.2, Annex 2), if caimination state

selector flag is setto 1

Maximum Maximum Occupies 1 to 5 slots subject to the length offeeld-message
number of bits | 1064 content

Table 80 gives the maximum number of binary data-bits for setthdestination indicator and
coding method flags, such that, the message does not exceed the indicatedohsiotse

TABLE 80
Destination Binary Binary data (maximum bits)
indicator dataflag | 1-slot | 2-slot | 3-slot | 4-slot | 5-slot
0 0 108 332 556 780 1004
0 1 92 316 540 764 988
1 0 78 302 526 750 974
1 1 62 286 510 734 958
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ACK
AlIS
ASCII
AtoN
BR

BS

BT
CHB
CHS
CIRM
COG
CP
CRC
CS
CSTDMA
DAC
DE

DG
DGNSS
DLS
DSC
DTE
ECDIS
ENC
EPFS
ETA
FATDMA
FCS
FEC

Fl
FIFO

ANNEX 9

Abbreviations in ITU-R M. 1371-3

Acknowledge

Automatic Identification System

American Standard Code for Information Interchange
Aid to Navigation

Bit Rate

Bit Scrambling

Bandwidth — Time

Channel Bandwidth

Channel Spacing

Comité International Radio Maritime

Course Over Ground

Candidate Period

Cyclic Redundancy Check

Carrier Sense

Carrier Sense Time Division Multiple Access
Designated Area Code

Data encoding

Dangerous Goods

Differential Global Navigation Satellite System
Data Link Service

Digital Selective Calling

Data Terminal Equipment

Electronic Chart Display and Information System
Electronic Navigation Chart

Electronic Position Fixing System
Estimated Time of Arrival
Fixed Access Time Division Multiple Access
Frame Check Sequence

Forward Error Correction

Function Identifier

First In First Out
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FM
FTBS
FTI
FTST
GLONASS
GMDSS
GMSK
GNSS
GPS
HDG
HDLC
HS
HSC
IAl
IALA

ICAO
ID
IEC
IFM
IL
IMO
ISO
ITDMA
ITINC
ITKP
ITSL
ITU
kHz
LME
LSB
MAC
MAX
MHz
MID
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Frequency Modulation

FATDMA Block Size

FATDMA Increment

FATDMA Start Slot

Global Navigation Satellite System

Global Maritime Distress and Safety System

Gaussian filtered Minimum Shift Keying

Global Navigation Satellite System

Global Positioning System

Heading

High level Data Link Control

Harmful Substances

High Speed Craft

International Application Identifier

International Association of Marine Aids to Navigation and Lighthouse
Authorities

International Civil Aviation Organization
Identifier

International Electrotechnical Commission
International Function Message
Interleaving

International Maritime Organization
International Standardization Organization
Incremental Time Division Multiple Access
ITDMA slot increment

ITDMA Keep flag

ITDMA number of slots

International Telecommunication Union
Kilo Hertz

Link Management Entity

Least Significant Bit

Medium Access Control

Maximum

Mega Hertz

Maritime ldentification Digits
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MIN
MMSI
MOD
MP
MSB
NI
nm
NRZI
NS
NSS
NTS
NTT
oSl
Pl
ppm
RAI
RAIM
RATDMA
RF
RFM
RFR
RI
ROT
RR
Rr
RTA
RTCSC
RTES
RTP1
RTP2
RTPI
RTPRI
RTPS
Rx
RXBT
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Minimum

Maritime Mobile Service Identity

Modulation

Marine Pollutants

Most Significant Bit

Nominal Increment

Nautical Mile

Non Return Zero Inverted

Nominal Slot

Nominal Start Slot

Nominal Transmission Slot

Nominal Transmission Time

Open System Interconnection

Presentation Interface

Parts per million

Regional Application Identifier

Receiver Autonomous Integrity Monitoring

Random Access Time Division Multiple Access

Radio Frequency

Regional Function Message

Regional Frequencies

Reporting Interval

Rate Of Turn

Radio Regulations

Reporting Rate

RATDMA Attempts

RATDMA Candidate Slot Counter

RATDMA End Slot

RATDMA Calculated probability for transmission

RATDMA Current probability for transmission

RATDMA Probability Increment

RATDMA Priority

RATDMA Start Probability

Receiver

Receive BT-product
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SAR
Sl

SO
SOG
SOTDMA
TDMA
TI
TMO
TS
TST
Tx
TXBT
TXP
uTC
VDL
VHF
VTS
WGS
WIG

8B/TEMP/176-E

Search And Rescue
Selection Interval
Self Organized
Speed Over Ground

Self Organized Time Division Multiple Access

Time Division Multiple Access
Transmission Interval
Time-Out

Training Sequence
Transmitter Settling Time
Transmitter

Transmit BT-product
Transmitter Output Power
Coordinated Universal Time
VHF Data Link

Very High Frequency
Vessel Traffic Services
World Geodetic System
Wing In Ground
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