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Technical Clarifications of
Recommendation ITU-R M.1371-1
(Edition 1.3)

1 Introduction

1.1 The purpose of AIS is to improve the maritime safety and efficiency of navi-
gation, safety of life at sea and the protection of the marine environment.

1.2 It has long been realized that an automatic reporting device fitted to a ship
would have the potential to increase significantly the safety of navigation and
would allow the improved control and monitoring of the maritime environ-
ment. Taking up this challenge, the International Maritime Organization
(IMO) together with the International Telecommunications Union (ITU) and
the International Electrotechnical Commission (IEC) developed a new naviga-
tion system called the Automatic Identification System (AIS).

1.3 Recommendation ITU-R M.1371-1 is the document that describes the techni-
cal characteristics for a Universal Shipborne Automatic Identification System
using Time Division Multiple Access in the VHF Maritime Mobile Band. As
with any technical document some concepts are subject to interpretation. This
document presents a series of clarifications for some of these concepts as
agreed by the IALA AIS Committee.

1.4 Figure 1 (attached) illustrates the inter-relationship of this document to IMO
SOLAS Chapter V; the IMO recommendation on Performance Standards for a
Universal Shipborne Automatic Identification System (AIS), (MSC.74(69));
the IMO Guidelines for the Onboard Operational Use of the Shipborne AIS
(A.917(22)); the ITU Recommendation on the Technical Characteristics for a
Universal Shipborne Automatic Identification System (AIS) using Time Divi-
sion Multiple Access in the Maritime Mobile Band (ITU-R M.1371-1); and
the IEC Standard 61993-Part 2: Universal Shipborne Automatic Identification
System (AIS) Operational Performance Requirements, Methods of testing and
required test results; the IALA Guidelines on Automatic Identification Sys-
tems (AIS).

1.5 As shown in Figure 1, each of the referenced documents in paragraph 1.4 includ-
ing this document has a specific focus in relation to an overall AIS as follows.

This document, "Recommendation on Technical Clarification of ITU-1371-1",
deals specifically with the VHF Data Link (VDL) of an AIS. It acknowledges the
fact that some of the specific technical paragraphs in ITU-R M.1371-1 might re-
quire interpretations as to their precise, intended meaning. Consequently, this
document presents a set of unifying recommendations that will, hopefully, result
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in a standardized application of these paragraphs by potential manufacturers, sys-
tem integrators as well as users of the systems. Adherence to these recommenda-
tions will ensure the viability of the VDL and the interoperability among AIS
units obtained from different sources.

1.6 However, this document, whose specific focus is shown by the outline in Figure
1, also covers some other specific, technical details of various possible AIS station
or device configurations that are only mentioned in general terms in ITU-R
M.1371. These specific details are presented in section 2 of this Recommendation
in the tables entitled "Mapping of M.1371-1 to the functional requirements of dif-
ferent kinds of AIS devices". The AIS devices/stations covered by this mapping
process are:

- class A shipborne mobile stations,

- class B shipborne mobile stations,

- SAR aircraft mobile stations,

- Aids to Navigation stations,

- Base Stations,

- Simplex Repeater Stations, and

- Duplex Repeater Stations.

Mapping the overall requirements of ITU-R 1371 to these specifically identified
AIS devices will enable manufacturers, system integrators and users alike to ob-
tain a comprehensive understanding of their similarities and important differences
and limitations thus ensuring their most effective and applicable use.

1.7 The scope of the other documents, referred to in para. 1.4 can be derived from the
specific borderlines as shown in the Figure 1.

1.8 All of the identified documents have a specific focus and address specific user
needs. Nevertheless, IALA also recognized that there is a need for a high level
document that consolidates all of technical and operational aspects of the sub-
systems described in Figure 1. Consequently, IALA is at this time also drafting a
general JALA Guideline on AIS which will incorporate all of the elements in
Figure 1 in a descriptive manner.

Sept. 2002 6
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2 Technical Clarifications of ITU-R M.1371-1

Important General Remark
Every clarification of this Chapter is presented in a uniform way:

Every clarification is introduced in the appropriate context of Recommendation
ITU-R M.1371-1, which is always quoted as a whole section. This is done to en-
sure, that all clarifications are to be understood in their appropriate context.

The verbatim text of Recommendation ITU-R M.1371-1 is given in italics; addi-

tions by the clarification are given upright and underlined as of previous clarifica-
tion editions and upright and double underlined in the present edition. Deleted text
portions are identified with strike-eut as of previous clarification editions and
deublestrike-out in the present edition.

For every clarification a rationale is given to allow complete understanding as to
why a clarification was needed also. Eventually, the clarifications will be incorpo-
rated into a future revision of Recommendation ITU-R M.1371-1).

A date of when the clarification was drafted is given.

A comment contains additional information on the clarification itself. For in-
stance, some clarifications have already been incorporated in the first edition of
the IEC standard for Class A shipborne mobile AIS stations (IEC standard 61993-
2). A future substantial change of the clarification result in the creation of a legacy
issue. Any future change for those clarifications should therefore be done with the
utmost caution.

2.1 Al; §4.2.1 Reporting Rate
2.1.1 Proposed Clarifying Text

Sept. 2002

The different information types are valid for a different time period and thus
need a different update rate.

Static information: Every 6 min or, when data has been amended,
on request.
Dynamic information: Dependent on speed and course alteration ac-

cording to Tables 1A and B.
Voyage related information:  Every 6 min or, when data has been amended,

on request.
Safety related message: As required.
TABLE 1A
Cl ass A Shi pborne Mbile Equi pnment reporting inter-
val s
Ship's Dynamic Conditions Nominal Reporting
Interval
Ship at anchor or moored and not moving faster than 3 knots 3 minutes™®
Ship at anchor or moored and moving faster than 3 knots 10 seconds™®
Ship 0-14 knots 10 seconds™®
Ship 0-14 knots and changing course 3Y, seconds(l)
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Ship 14-23 knots 6 seconds™®
Ship 14-23 knots and changing course 2 seconds
Ship >23 knots 2 seconds
Ship >23 knots and changing course 2 seconds

@ When a mobile station determines that it is the semaphore (refer to Annex 2,

8§ 3.1.1.4), the reporting rate should increase to once per 2 seconds (refer to An-

nex 2, 8§ 3.1.3.3.2).
NOTE - These values have been chosen to minimize unnecessary loading of
the radio channels while maintaining compliance within the IMO AIS per-
formance standards
Note 2: If the autonomous mode requires a higher reporting rate than the as-
signed mode, the Class A shipborne mobile AIS station should use the
autonomous mode.

TABLE 1B

Reporting intervals for equi pnent other than Cass A
Shi pbor ne Mbbi | e Equi prent

Platform's Condition Nominal Reporting
Interval

Class B Shipborne Mabile Equipment not moving faster than 3 minutes
2 knots

Class B Shipborne Mobile Equipment moving 2-14 knots 30 seconds
Class B Shipborne Mobile Equipment moving 14-23 knots 15 seconds
Class B Shipborne Mobile Equipment moving > 23 knots 5 seconds
Search and Rescue aircraft (airborne mobile equipment) 10 seconds
Aids to Navigation 3 minutes
AlS base station® 10 seconds

@ The base station rate should increase to once per 3%/, seconds after the station de-
tects that one or more stations are synchronizing to the base station (refer to Annex
2,83.1.3.3.1).

2.1.2 Rationale for Clarification:

Note 2 is required due to a clarification of IMO to its performance standards for Class
A shipborne mobile station (refer to IMO/NAV47/WP.3/Add.1, Annex1, page 4, last
sentence of last paragraph of Chapter 3): "The shore station can only increase the
ships‘ reporting rate but not decrease it". It requires, that the reporting rate of a Class
A shipborne mobile station must be determined by that mobile station autonomously
when this would require a higher reporting rate, e. g. due to the current change of
speed or course, even when originally assigned a lower reporting rate by a base sta-
tion. This might not be required by the VTS, to which the base station belongs, but it
is of relevance to the ship-to-ship relationship. A required higher reporting rate due to
a pending increase of speed and/or changing course can be known instantaneously
only by the Class A shipborne mobile station itself.

Sept. 2002 9
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2.1.3 Date of amendment: 10.2001

2.1.4 Comment

This clarification has been incorporated in the IEC Standard 61993-2 for Class A
shipborne mobile AIS stations. Any future change to this clarification should consider
not to create a legacy issue.

2.2 A2; 81 Structure of this annex
2.2.1 Proposed Clarifying Text

1 Structure of this-annex the AIS

1.1 AIS Layer Module

This standard covers layers 1 to 4 (Physical Layer, Link Layer, Network
Layer, Transport Layer) of the Open System Interconnection (OSI) model.
The following figure illustrates the layer model of an AlS station (Physical
Layer to Transport Layer) and the layers of the applications (Session Layer to
Application Layer):

Application Layer

Presentation Layer

Session Layer

Transport Layer

Network Layer

Sept. 2002
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CHANNEL B

Link Layer LME

Link Layer LME

Link Layer DLS

Link Layer DLS

Link Layer MAC

Link Layer MAC

Physical Layer

Physical Layer

RX A

TX AIB

RX B
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Responsibilities of AIS Layers for preparing AIS data for transmission

1.2.1

The Transport Laver is responsible for converting data into transmis-

1.2.2

sion packets of correct size and sequencing of data packets.

The Network Lavyer is responsible for the management of priority as-

1.2.3

sienments of messages, distribution of transmission packets between
channels, and data link congestion resolution.

The Link Laver is divided into three sublayers with the following

tasks:

1.2.3.1 Link Management Entity (LME)

Assemble AIS message bits, ref. § 3.3.8

Order AIS message bits into &-bit bytes for assembly of transmission
packet, ref. § 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 creation of transmission
packet contents, ref, § 3.2.2.2

Apply bit stuffing process to transmission packet contents, ref.
3.2.2.1

Complete assembly of transmission packet, ref. § 3.2.2.2

1.2.3.3 Media Access Control (MAC)

Provides a method for granting access to the data transfer to the VHF

1.2.4

data link (VDL). The method used is a Time Division Multiple Access
(TDMA) scheme using a common time reference.

Physical Layer

NRZI encode assembled transmission packet, ref. § 2.4.1.1 or § 2.7

Convert digital NRZI coded transmission packet to analog GMSK sig-
nal to modulate transmitter, ref. 2.4.1.1

2.2.2 Rationale for Clarification:

The present draft contains the layered structure of the AIS OSI/ISO layer stack. While
all layers are described in detail in the appropriate sections, an overview on the most
important functions of those layers was required. This also describes, what order
should be observed when assembling an AIS message on the transmitting side, i. e.
the process takes place from top to bottom of the layer stack; on the receiving side,
the process takes place from the bottom of the layer stack upwards.

2.2.3 Date of amendment: 10.2001

2.2.4 Comment

No comment

Sept. 2002
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2.3 A2; § 2.3 Transceiver characteristics

2.3.1 Proposed Clarifying Text
The transceiver should perform in accordance with the characteristics set
forth herein.
Class A Shipborne Mobile Equipment
The technical characteristics as specified in Table A shall apply to the TDMA
receivers for Class A Shipborne Mobile Equipment.

Table A: Required receiver characteristics for Class A Shipborne Mobile

Egquipment
Receiver Parameters 25kHz channels 12.5kHz channels .
Sensitivity 20% PER for —107 dBm 20% PER for -98 dBm
Co-channel rejection -10—-0dB -18—0dB
Adjacent channel selectivity 70 dB 50 dB
Spurious response rejection 70 dB N/A
Intermodulation response re- |20 % PER N/A
jection and Blocking

2.3.2 Rationale for Clarification:

The M.1371-1 does not contain any definition for receiver characteristics. From an
AIS VDL system point of view, it is considered important to have receiver character-
istics for all kind of AIS stations.

For this edition only Class A shipborne mobile AIS station’s receiver characteristics
have been included.

2.3.3 Date of amendment: Edition 1.0: 10.2001; Edition 1.3: 09.2002

2.3.4 Comment

This clarification has been incorporated in the IEC Standard 61993-2 for Class A
shipborne mobile AIS stations. Any future change to this clarification should consider
not to create a legacy issue.

2.4 A2; 83.1.1.3 Synchronized to base station (Direct or Indirect)

2.4.1 Proposed Clarifying Text
Mobile stations, which are unable to attain direct or indirect UTC synchroni-
zation, but are able to receive transmissions from base stations, should syn-
chronize to the base station which indicates the highest number of received
stations, provided that two reports have been received from that station in the
last 40 seconds. Once base station synchronization has been established, this
synchronization shall be discontinued if fewer than two reports are received
from the selected base station in the last 40 seconds. When the parameter
SlotTimeOut of the SOTDMA Communication State has one of the values three
(3), five (5), or seven (7), the number of received stations should be contained
within the SOTDMA Communication State-Submessage. The station which is
thus synchronized to a Base Station should then change its synchronization
state to "base station” to reflect this. A station that has Sync.State = 3 (see
3.1.3.4.3) shall synchronize to a station that has Sync.State = 2 (see 3.1.3.4.3)
if no base station or station with UTC direct is available. Only one level of in-
direct access to the base station is allowed.

Sept. 2002 12
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When a station is receiving several other base stations which indicate the
same number of received stations, synchronization should be based on the sta-
tion with the lowest MMSI.

2.4.2 Rationale for Clarification:

It is also possible for a station to syncronize to a base station

indirect.
2.4.3 Date of amendment: 10.2001
2.4.4 Comment

2.5 A2; 83.1.3.3 Synchronization - Transmitting stations (see Figure 1)
2.5.1 Proposed Clarifying Text

FIGURE 1

Transmitting
station
synchronization
sequence

Yes, base
station

Is transmitting
station a base
station?

Receiving station
indicating
Sync State 2 an

No, mobile station

No

Lowest ID (MMSI)
& most received?

Increase updated rate to

MAC.SyncBaseRate

Update Tx rate to
MAC SyncMobile Rate,

2.5.2 Rationale for Clarification:

There was no definition for being "semaphore qualified" in M.1371-1. It was con-
cluded, that this definition would be best rendered by one table for mobiles and one
table for base stations.

Sept. 2002 13
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2.5.3 Date of amendment: 10.2001
2.5.4 Comment
No Comment

2.6 A2; 8§3.1.3.3.1 Base station operation

2.6.1 Proposed Clarifying Text
The base station should normally transmit the Base Station Report (Message
4) with a minimum reporting rate of 10 seconds.

The base station should eperate-in-this-state-unti-it-detects-one-or-more-sta-
tions that are synchronizing to the base station. It should then increase its up-

daterate-of Message-4-to-MAC-SyneBaseRate increase its update rate of mes-
sage 4 to MAC.SyncBaseRate when it fulfils the semaphore qualifying condi-

tions according to the table in 3.1.3.4.3. It should remain in this state urtH-ne
stations-have-hdicated-synehronizing-to-the-base-station until the semaphore

qualifying conditions has been invalid for the last 3 minutes.

2.6.2 Rationale for Clarification:

There was no definition for being "semaphore qualified" in M.1371-1. It was con-
cluded, that this definition would be best rendered by one table for mobiles and one
table for base stations.

2.6.3 Date of amendment: 10.2001

2.6.4 Comment

No Comment

2.7 A2; 83.1.3.3.2 Mobile station operation as a semaphore

2.7.1 Proposed Clarifying Text
When a mobile station determines that it is the semaphore (see 8 3.1.1.4 and
3.1.3.4.3), it should increase its update rate to MAC.SyncMobileRate. It
should remain in this state until the semaphore qualifying conditions have
been invalid for the last 3 minutes.

2.7.2 Rationale for Clarification:

There was missing a condition for the termination of the state of acting as a sema-

phore. The condition and a hysteresis was introduced.

2.7.3 Date of amendment: 10.2001

2.7.4 Comment

This clarification has been incorporated in the design and tests of Class A shipborne

mobile AIS stations. Any future change to this clarification should consider not to

create a legacy issue.

Sept. 2002 14
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2.8 A2; §3.1.3.4 Synchronization - Receiving stations (see Figure 2)

2.8.1 Proposed Clarifying Text
Figure 2

Receiving station
synchronization
sequence

Yes uTC

available ?

Re- synchronize <
< slot phase timer

Slot phase

44— .
synchronize <+ Is own Tx Slot
= Semaphore
Slot Phase .
« Synchronize <

&
Frame Synchronize

2.8.2 Rationale for Clarification:
2.8.3 Date of amendment: 10.2001
2.8.4 Comment

29 A2;83.1.3.4.1UTC available

2.9.1 Proposed Clarifying Text
A station, which has direct er-indirect-access to UTC, should continuously re-
synchronize its transmissions based on the UTC source. A station, which has
indirect access to UTC should continuously re-synchronize, its transmissions
based on those UTC sources (refer to 3.1.1.2).

2.9.2 Rationale for Clarification:

Inconsistency in M.1371-1.

Sept. 2002 15
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2.9.3 Date of amendment: 10.2001

2.9.4 Comment

This clarification has been incorporated in the design and tests of Class A shipborne
mobile AIS stations. Any future change to this clarification should consider not to
create a legacy issue.

2.10 AZ2; §3.1.3.4.2 Own transmission slot number equal to the re-
ceived semaphore slot number

2.10.1 Proposed Clarifying Text
3.1.34.2 UTC not available Own-transmission-slot-rumberegqual-to

When the station determines that its own internal slot number is equal to the
semaphore slot number, it is already in Frame Synchronization and it should
continuously slot phase synchronize.
2.10.2 Rationale for Clarification:
The paragraph does not point out, that it applies under the condition when UTC is not
available directly or indirectly. The new paragraph heading clarifies this point.
2.10.3 Date of amendment: 10.2001
2.10.4 Comment:
This clarification has been incorporated in the design and tests of Class A shipborne
mobile AIS stations. Any future change to this clarification should consider not to
create a legacy issue.

2.11 AZ2; §83.1.3.4.3 Other synchronization sources

2.11.1 Proposed Clarifying Text
8 3.1.3.4.3 OthersSynchronization sources
Otherpeossible The primary source for synchronisation should be the integral
UTC source (UTC Direct). If this source should be unavailable the following
external synchronization sources,-which-ean listed below in the order of prior-

ity should serve as the basis for Slot Phase and Frame Synchronizations;—are
listed below. in \or of priority:

1) A station which has UTC time.

2) A base station which is semaphore qualified.

3) Other station(s) which are synchronized to a base station.
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The following table illustrates the different Sync Mode priorities and the con-
tents of the Sync State fields in the Communication State.

Synchronization Mode

Sync Mode Priority |Illustration Sync State (in | May be used as source
of Own Sta- CommState) | for indirect sync by
tion of own station | other station(s)
UTC direct |1 UTC 0 Yes
&
(@)
UTC indirect |2 A/,IglRA/ UTC 1 No
(@)
V\\ S
Base direct 3 <« Semaphore 2 Yes
=0 D qualified -

base station
Base indirect |4 3 No
= | o<« 0<«—[] - -

Semaphore

qualified

base station
Mobile as 5 3 No
IR - Semaphore - -
semaphore @ ¢— O Qualified

Mobile station

A mobile station should only be semaphore gqualified under following condi-

Highest Received synchronisation state value
Mobile sta- Own mobile 0 1 2 3
tions syn- station's sync
chroni- state
sation state 0 No No No No
value 1 No No No Yes
2 No No No No
3 No ¥es No No Yes

0 =UTC Direct (refer to § 3.1.1.1).

1 = UTC Indirect (refer to § 3.1.1.2).

2 = Station is synchronized to a Base station (refer to § 3.1.1.3).

3 = Station is synchronized to another station based on the highest number of
received stations (refer to § 3.1.1.4) or indirect to a base station:

If more than one station is semaphore qualified, then the station indicating the
highest number of received stations should become the active semaphore sta-
tion. If more than one station indicates the same number of received stations,
then the one with the lowest MMSI number rules.
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A base station should only be semaphore qualified under following condition:

Highest Received synchronisation state value
Base stations | Own base sta- 0 1 2 3
synchronisa- | tion's sync state
tion state 0 No No No No
value 1 No No Yes Yes
2 No No Yes Yes
3 NA No MNA No MNA Yes MA Yes

0 = UTC Direct (referto § 3.1.1.1).

1 = UTC Indirect (refer to § 3.1.1.2).

2 = Station is synchronized to a Base station (refer to § 3.1.1.3).

3 = Station is synchronized to another mobile station based on the highest
number of received stations (refer to § 3.1.1.4) or indirect to a base station:

A base station which is semaphore qualified according to the table above
should act as a semaphore.
See also § 3.1.1.4 ., 3.1.1.3 and 3.1.3.3 for semaphore qualification."

2.11.2 Rationale for Clarification:

There was no definition for being "semaphore qualified" in M.1371-1. It was con-
cluded, that this definition would be best rendered by one table for mobiles and one
table for base stations.

2.11.3 Date of amendment: Edition 1.0: 10.2001; Edition 1.3: 09.2002
2.11.4 Comment:

This clarification has been incorporated in the design and tests of Class A shipborne
mobile AIS stations as far as mobile stations are affected. Any future change to this
clarification should consider not to create a legacy issue.

2.12 AZ2; 8§ 3.2.2.1 Bit stuffing

2.12.1 Proposed Clarifying Text:
The bit stream of the data portion and the FCS, refer to Figure 4, § 3.2.2.5 and
§ 3.2.2.6,should be subject to bit stuffing. On the transmitting side this Fhis
means that if five (5) consecutive ones (1s) are found in the output bit stream,
a zero should be inserted_after the five (5) consecutive ones (1s). This applies
to all bits between the exeeptthe-data-bits-of HDLC flags (Start flag and End
flag, see Figure 4) on the receiving side the first zero after five (5) consecutive
ones (1s) should be removed.

2.12.2 Rationale for Clarification

Two clarifications are combined:

= The order in which the operations are performed is essential for proper function.
Since the original description could have been applied both to the transmitting and
the receiving side, a clarification was needed. This description applies to the
transmitting side. On the receiving side, the process should be performed in re-
verse order.

= There was clarification needed as to where the zero bit due to bit stuffing was to
be put in the output data stream.
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2.12.3 Date of amendment: 10.2001

2.12.4 Comment

This clarification has been incorporated in the design and tests of Class A shipborne
mobile AIS stations as far as mobile stations are affected. Any future change to this
clarification should consider not to create a legacy issue.

2.13 AZ2; §3.2.2.8.1 Bit stuffing

2.13.1 Proposed Clarifying Text:
A statistical analysis of all possible bit combinations in the data field of the
fixed length messages shows that 76% of combinations use 3 bits or less, for
bit stuffing. Adding the logically possible bit combinations shows, that 4 bits
are sufficient for these messages. Where variable length messages are used,
additional bit stuffing could be required. For the case where additional bit
stuffing is required, refer to §5-3-1§5.2 and Table 36.

2.13.2 Rationale for Clarification:
Wrong reference.

2.13.3 Date of amendment: 10.2001
2.13.4 Comment

No comment

2.14 A2; §3.3.1.2 Candidate slots

2.14.1 Proposed Clarifying Text:
Slots, used for transmission, are selected from candidate slots in the selection
interval (SI), refer to Figure 9. There should always be at minimum four can-
didate slots to choose from unless the number of candidate slots is otherwise
restricted due to loss of position information (see § 4.4.1). When selecting
candidates for messages longer than one (1) slot (refer to §3.2.2.11) a candi-
date slot should be the first slot in a consecutive block of free or reusable slots.
When no candidate slot is available, the use of the current slot is allowed. The
candidate slots are primarily selected from free slots (see § 3.1.6). When re-
quired, available slots are included in the candidate slot set. When selecting a
slot from the candidates, any candidate has the same probability of being cho-
sen, regardless of its slot state (refer to § 3.1.6). If the station can not find any
candidate slots at all, because all slots in the SI are restricted from slot reuse
(refer to §4.4.1), the station should not transmit.

Example:
0 [1 |2 |3 |4 |5 |6 |7
E |E |F |F |F |F |F |E

A_ thrge-slgt-m_essa;e is_ to ‘t;a sent. Only slots Nos. 2, 3 and 4 should be con-
sidered candidates.

When selecting among candidate slots for transmission in one channel, the

slot usage of other channels should be considered. If the candidate slot in the
other channel is used by another station, the use of the slot should follow the
same rules as for slot reuse (refer to § 4.4.1). If a slot in either channel is oc-
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cupied by or allocated by other base or mobile station, that slot should be re-
used only in accordance with § 4.4.1.

The slots of another station, whose navigational status is not set to "at anchor"
or "moored" and has not been received for 3 minutes, should be used as can-
didate slots for intentional slot reuse.
The own station is unable to transmit on an adjacent slot on the two parallel
channels because of the necessary switching time (refer to § 2.12.4). Thus, the
two adjacent slots on either side of a slot that is being used by the own station
on one channel should not be considered as candidate slots on the other chan-
nel.
The purpose of intentionally reusing slots and maintaining a minimum of four
candidate slots within the same probability of being used for transmission is to
provide high probability of access to the link. To further provide high prob-
ability of access, time-out characteristics are applied to the use of the slots so
that slots will continuously become available for new use.
Figure 7 illustrates the process of selecting among candidate slots for trans-
mission on the link.

FIGURE 7

[Selecm\\%lidate slota
\

Add free slots Withi}SK
to candidate set

'
4 slots or No dd available slots within
more in set ? I to candidate set
(referto § 4.4.1)
Yes

Selpct a candidate slot
tandomly from set
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FIGURE 7 (new)

Selecting
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- which are within one
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according to § 4.4.1 broadcast on another
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Do not
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2.14.2 Rationale for Clarification:

1.) A rule is needed to optimize the slot allocation process for long transmissions

(longer than 1 slot) when selecting candidate slots for long transmission packets.

2.) Slots, used for transmission, are selected from candidate slots in the selection in-

terval (SI). Under circumstances, which must be considered very unlikely, the slot se-

lection algorithm may not find a candidate slot according to the existing rules within

the SI. This situation applies for all messages. The reason for this condition may be:

* One or more base station(s) has/have allocated large blocks (7 slots or more) with
msg 20 that can cover the SI for a mobile.

» Several stations, which report "No position available" cover the SI.

Resulting requirements (=rationale): There must be a defined behaviour if there is no

candidate slot. This condition will not appear under normal conditions. The additional

flow-chart provides a detailed graphical representation of the whole slot selection al-

gorithm.
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2.14.3 Date of amendment: 10.2001

2.14.4 Comment

This clarification has been incorporated in the design and tests of Class A shipborne
mobile AIS stations as far as mobile stations are affected. Any future change to this
clarification should consider not to create a legacy issue.

2.15 AZ2; 83.3.2 Modes of operation

2.15.1 Proposed Clarifying Text
There should be three modes of operation. The default mode should be
autonomous and may be switched to/from other modes as required by a com-
petent authority. For a Simplex Repeater there should only be two modes of
operation: autonomous and assigned, but no polled mode.

2.15.2 Rationale for Clarification

A simplex repeater stores and forwards only messages received from other stations. A
simplex repeater is not to be considered a genuine source of messages. A simplex re-
peater does not create its own messages. Therefore, it cannot be interrogated.

2.15.3 Date of amendment: 10.2001

2.15.4 Comment

No comment

2.16 A2; §3.3.2.1 Autonomous and continuous

2.16.1 Proposed Clarifying Text
A station operating autonomously should determine its own schedule for
transmission efts-pesitien. The station should automatically resolve schedul-
ing conflicts with other stations.

2.16.2 Rationale for Clarification:

The transmission schedule is determined autonomously not only for position reports
but for any autonomously transmitted messages.

2.16.3 Date of amendment: 10.2001

2.16.4 Comment

No comment

2.17 A2; §3.3.2.2 Assigned

2.17.1 Proposed Clarifying Text
A station operating in the assigned mode should use a transmission schedule
assigned by a competent authority's base er-repeater station.

2.17.2 Rationale / Reason for Clarification

Separation of functionality of Base Station and Repeater. If a combined
Base/Repeater Station is transmitting Msg. 16 then it is due to the Base Station func-
tionality

2.17.3 Date of amendment: 10.2001

2.17.4 Comment

No comment
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2.18 AZ2; § 3.3.4.4 Self-Organizing TDMA - SOTDMA

2.18.1 Proposed Clarifying Text
The SOTDMA access scheme should be used by mobile stations operating in
autonomous and continuous mode, or in the assigned mode (refer to Table 13).
The purpose of the access scheme is to offer an access algorithm which
quickly resolves conflicts without intervention from controlling stations. Mes-

sages which use the SOTDMA access scheme are of a repeatable character

and are used in order to supply a continuously updated surveillance picture to
other users of the data link.

2.18.2 Rationale for Clarification
2.18.3 Date of amendment: 10.2001
2.18.4 Comment

2.19 AZ2; §3.3.4.4.2 SOTDMA parameters

2.19.1 Proposed Clarifying Text
The following parameters control SOTDMA scheduling:

TABLE 9

Symbol

Name

Description

Minimum

Maximum

NSS

Nominal start

slot

This is the first slot used by a station to an-
nounce itself on the data link. Other repeat-
able transmissions are generally selected
with the NSS as a reference.

When transmissions with the same reporting
rate (Rr) are made using two channels (A"
and "B"), the NSS for the second channel
("B") is offset from the first channel's NSS by
NI:

NSSg = NSS4 + NI

0

2 249

NS

Nominal slot

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

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

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

NSA: NSSA+ (n XZXNI),'
where 0 <n <0.5 xRr
NSg=NSS,+ NI+ (n x 2 x NI);
where 0 <n <0.5 xRr

2 249

NI

Nominal in-
crement

The nominal increment is given in number of
slots and is derived using the equation be-

75
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low:
NI =2 250/Rr
Rr Report rate This is the desired number of position reports 3 30
per frame minute. When-a-station-usesare- ) 3)
portrate-of-less-than-onereportperframe; -
SOTBMA-is-used.
Sl Selection in- Selection interval. The selection interval is 0.2 xNI 0.2 xNI
terval the collection of slots which can be candi-
dates for position reports. The Sl is derived
using the equation below:
SI ={NS - (0.1 xNI) to NS + (0.1 x NI)}
NTS Nominal The slot, within a selection interval, currently 0 2 249
transmission used for transmissions within that interval.
slot
TMO_MIN Minimum The minimum number-offrames-thata SOT- 3 3
time-out DMA aHecation-will-occupy-a-specific slot
time out.
TMO_MAX Maximum The maximum number-offrames-thata SOT- | FMO-MIN 8
time-out DMA aHecation-will-occupy-a-specific slot 7 7
time out. B B
Footnote:

(1) When a station uses a report rate of less than two reports per minute, I1T-
DMA allocations should be used

(2) Also when operating in the assigned mode using SOTDMA as given by
Table 13

(3) 60 reports per minute when operating in the assigned mode using SOT-
DMA as given by Table 13

(4) 37.5 when operating in the assigned mode using report rate assignment;
45 when operating in the assigned mode using slot increment assignment and
SOTDMA CommState

2.19.2 Rationale for Clarification:

Consequential change to clarification of A2; § 3.3.6

2.19.3 Date of amendment: 10.2001

2.19.4 Comment:

This clarification has been incorporated in the design and tests of Class A shipborne
mobile AIS stations as far as mobile stations are affected. Any future change to this
clarification should consider not to create a legacy issue.

2.20 A2; §3.3.5.1.1 Monitor VHF data link (VDL)

2.20.1 Proposed Clarifying Text
At power on, a station should monitor the TDMA channel for one (1) minute
interval to determine channel activity, other participating member 1Ds, cur-
rent slot assignments and reported positions of other users, and possible exis-
tence of base stations. During this time period, a dynamic directory of all
members operating in the system should be established. A frame map should
be constructed, which reflects TDMA channel activity.
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2.20.2 Rationale for Clarification:

There has been inconsistency and therefore ambiguity with regard to the use of the
concepts "frame" and "minute". This clarification removes this ambiguity: A "minute
is a time interval, which may start at any time. A "frame" is defined as starting from a
fixed point in time, i.e. the start of any UTC minute. In particular, the initialization
phase of a station may start at any point in time, which can be in the middle of a
frame, but it will always take one minute interval

2.20.3 Date of amendment: 10.2001

2.20.4 Comment:

No comment

n

2.21 AZ2; §3.3.5.1.2 Network entry after one minute

2.21.1 Proposed Clarifying Text
After one (1) minute_interval has elapsed, the station should enter the network
and start to transmit according to its own schedule, as described below.

2.21.2 Rationale for Clarification:

Refer to rational of clarification of A2 § 3.3.5.1.1 Monitor VHF data link (VDL)
2.21.3 Date of amendment: 10.2001

2.21.4 Comment:

No comment

2.22 A2; § 3.3.5.2 Network entry phase

2.22.1 Proposed Clarifying Text
During the network entry phase, the station should select its first slot for
transmission in order to make itself visible to other participating stations. The
first transmission should always be the seheduled special position report
(Message3; refer to Figure 11).
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FIGURE 11
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2.22.2 Rationale for Clarification:

Editorial; inconsistency of reference within M.1371-1
2.22.3 Date of amendment: 10.2001

2.22.4 Comment:

No comment

2.23 A2;83.35.2.2 Select Nominal Transmission Slot (NTS)

2.23.1 Proposed Clarifying Text
Within the SOTDMA algorithm, the NTS should be randomly selected among
candidate slots within the Selection Interval (SI). This is the NTS, which
should be marked as internally allocated and assigned a random time-out be-
tween and including TMO_MIN and TMO_MAX.

2.23.2 Rationale for Clarification

Clarifying time out value

2.23.3 Date of amendment: Edition 1.1:12.2001

2.23.4 Comment:
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2.24 A2; 8§ 3.3.5.3 First frame phase

2.24.1 Proposed Clarifying Text
During the first frame phase which is equal to one minute interval, the station
should continuously allocate its transmission slots and transmit seheduled
special position reports (Message 3) using ITDMA (refer to Figure 12).

FIGURE 12
First frame

phase
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Set offset to Yes One
-
Zero frame?
No

Y

Select next NS
and NTS

Y

Add offset
to NTS to this
transmission

Y

Transmit

Wait for
NTS

Offset is
zero?

Continuous operation
phase 1371-12

2.24.2 Rationale for Clarification:

1. Editorial; inconsistency of reference within M.1371-1

2. Refer to rational of clarification of A2 § 3.3.5.1.1 Monitor VHF data link (VDL)
2.24.3 Date of amendment: 10.2001

2.24.4 Comment:

No comment

2.25 AZ2; §3.3.5.3.1 Normal operation after one frame

2.25.1 Proposed Clarifying Text
When one frame minute interval has elapsed, the initial transmissions should
have been allocated and normal operation should commence.
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2.25.2 Rationale for Clarification:

Refer to rational of clarification of A2 § 3.3.5.1.1 Monitor VHF data link (VDL)
2.25.3 Date of amendment: 10.2001

2.25.4 Comment:

No comment

2.26 8§ 3.3.5.3.2 Set offset to zero

2.26.1 Proposed Clarifying Text
he offeet should. | Lin the first f henall . I

When all allocations have been made after one frame, the offset should be set

to zero in the last transmission to indicate that no more allocations will be
made.

2.26.2 Rationale for Clarification:

This section does not describe what its heading "Set offset to zero" states. Clarifica-

tion is needed.

2.26.3 Date of amendment: 10.2001

2.26.4 Comment:

No comment

2.27 A2; §3.3.5.3.4 Add offset to this transmission

2.27.1 Proposed Clarifying Text
All transmissions in the first frame phase should use the ITDMA access
scheme. This structure contains an offset from the current transmission to the
next slot in which a transmission is due to occur. The transmission also sets
the keep flag so that receiving stations will allocate the occupied slot for one
additional frame.

2.27.2 Rationale for Clarification:

Refer to rational of clarification of A2 § 3.3.5.1.1 Monitor VHF data link

(vDL)

2.27.3 Date of amendment: 10.2001

2.27.4 Comment:

No comment

2.28 A2;§3.3543 Slot Time-Out is zero

2.28.1 Proposed Clarifying Text
If the Slot Time-Out is zero, a new NTS should be selected. The SI around the
NS should be searched for candidate slots and one of the candidates should be
randomly selected. The offset from the current NTS and the new NTS should be
calculated and assigned as a slot offset value (slot offset = NTS e — NTS ¢
rent + 2250). The new NTS should be assigned a time-out value with a ran-
domly selected value between and including TMO_MIN and TMO_MAX.
If the Slot Time-Out is more than zero, the slot offset value should be set to
zero.
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2.28.2 Rationale for Clarification

Clarifying slot offset value and time out value
2.28.3 Date of amendment: Edition 1.1: 12.2001
2.28.4 Comment:

2.29 AZ2; §3.3.6 Assigned operation

2.29.1 Proposed Clarifying Text
If a mobile station is outside and not entering a transition zone, aAn autono-
mous station may be commanded to operate according to a specific transmis-
sion schedule, defined by a competent authority via a base er+epeater-station
using Message 16, the "Assigned Mode Command". Assigned mode applies to
alternating operation between both channels. When operating in the Assigned
Mode, the class A shipborne mobile station should use Message 2, the "Posi-
tion Report,” for its transmission of all of its position reports instead of Mes-
sage 1. When operating in the assigned mode the class B shipborne mobile
station and the SAR aircraft station should set their assign mode flag to station
operating in assigned mode The Assigned Mode should affect only the station's
transmission of position reports, and no other behaviour of the station should
be affected. For mobile stations other than Class A shipborne mobile stations,
Fthe transmission of position reports should be only as directed by Message
16, and the station should not change its reporting rate for changing course
and speed. For Class A shipborne mobile AIS stations the same rule should
apply unless the autonomous mode requires a higher reporting rate than the
reporting rate as directed by Message 16. If the autonomous mode requires a
higher reporting rate than that directed by Message 16, the Class A shipborne
mobile AIS station should use the autonomous mode. If a slot offset is given
than it should be relative to the assignment transmission received. Assignments
are limited in time and will be re-issued by the competent authority as needed.
The last received assignment should continue or overwrite the previous as-
signment. This should also be the case, when two assignments are made in the
same message 16 for the same station. Two levels of assignments are possible:

2.29.2 Rationale for Clarification:

1.) Separation of functionality of Base Station and Repeater. If a combined

Base/Repeater Station is transmitting Msg. 16 then it is due to the Base Station func-

tionality.

2.) General clarification of assigned mode needed.

2.29.3 Date of amendment: Edition 1.0: 10.2001; Edition 1.1: 12.2001

2.29.4 Comment:

Parts of this clarification have been incorporated in the design and test of Class A

shipborne mobile AIS stations. Any future change to this clarification should con-

sider not to create a legacy issue.

2.30 AZ2; §3.3.6.2.2 Operating in the assigned mode

2.30.1 Proposed Clarifying Text
The assigned slots should use the SOTDMA aecess-seheme CommState, with
the time-out value set to the Time-Out of the assigned Slot Fme-Out. The as-
signed Slot Time-Out should be between 3 and 7 8-frames for all assigned
slots. For each frame, the Slot Time-Out should be decremented.
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2.30.2 Rationale for Clarification:

1) editorial.

2) General clarification of assigned mode needed.

2.30.3 Date of amendment: Edition 1.0: 10.2001; Edition 1.1: 12.2001
2.30.4 Comment:

No comment

2.31 AZ2; §3.3.6.2.3 Returning to autonomous and continuous mode

2.31.1 Proposed Clarifying Text
Unless a new assignment is received, the assignment should be terminated,
when the Slot Time-Out reaches zero ef-any-assighed-slet. At this stage, the
station should return to autonomous and continuous mode.
The station should initiate the return to autonomous and continuous mode as
soon as it detects an assigned slot with a zero Slot Time-Out. This slot should
be used to re-enter the network. The station should randomly select an avail-
able slot from candidate slots within a NI of the current slot and make this the
NSS. It should then substitute the assigned slot for an ITDMA slot and should
use this to transmit the relative offset to the new NSS. From this point on, the
process should be identical to the network entry phase (see § 3.3.5.2).

2.31.2 Rationale for Clarification:

editorial (consequential change to clarification of assigned mode)
2.31.3 Date of amendment: 10.2001

2.31.4 Comment:

No comment

2.32 A2; § 3.3.7 Message structure

2.32.1 Proposed Clarifying Text
Messages, which are part of the access schemes, should have the following
structure shown in Figure 15 inside the data portion of a data packet:

FIGURE 15

MSG ID

End

Preamble Start flag Data FCS flag

Buffering

1371-15

Each message is described using a table with parameter fields listed from top
to bottom. Each parameter field is defined with the most significant bit first.
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Parameter fields containing sub-fields (e.g. Communication State) are defined

in separate tables with sub-fields listed top to bottom

bit first within each sub-field.

Character strings are presented left to right most significant bit first. All un-
used characters should be represented by the @-symbol, and they should be

placed at the end of the string.

When data is output on the VHF data link it should be grouped in bytes of 8
bits from top to bottom of the table associated with each message in accor-

with the most significant

dance with ISO/IEC 3309: 1993. Each byte should be output with least signifi-
cant bit first. During the output process, data should be subject to bit-stuffing
(§ 3.2.2) and NRZI coding as-deseribed-in-§-3.2.2 (§ 2.7).

Unused bits in the last byte should be set to zero in order to preserve byte

boundary.

Generic Example for a message table:

Parameter Symbol No of bits Description
P1 T 6 Parameter 1
P2 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-- [M------ |- e --LM.000
Symbol TTTTTTD | MMMVMVIVM MVMVWMVWM VMMVIWMVIVM MVVNNOOO
Byte Order |1 2 3 4 5
Output order to VHF data link (bit-stuffing is disregarded in the example):
Bit Order --L----M|------- Y L T EE T 00OLM.- -
Symbol I DTTTTTT | MVMVWMVW MVMVWMVW MVMVIVMVIVM OOONNMVM
Byte Order 1 2 3 4 5

2.32.2 Rationale for Clarification:
correct reference to M.1371-1

2.32.3 Date of amendment: Edition 1.0: 10.2001; Edition 1.3: 09.2002

2.32.4 Comment:

No comment

2.33 A2; §3.3.7.2.2 SOTDMA Communication State

2.33.1 Proposed Clarifying Text
The Communication State provides the following functions:

1) it contains information used by the slot allocation algorithm in the SOT-

DMA concept;

2) italso indicates the synchronization state.
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The SOTDMA Communication State is structured as shown in Table 10:

TABLE 10

Parameter

Number of bits

Description

Sync state

2

0 UTC Direct (refer to § 3.1.1.1).

1 UTC Indirect (refer to § 3.1.1.2).

2 Station is synchronized to a Base station(Base direct) (refer to

§3.1.1.3).

3 Station is synchronized to another station based on the highest
number of received stations or to another mobile station, which is

directly synchronized to a base station (refer to § 3.1.1.3 and

§3.1.1.4).

Slot Time-Out

Specifies frames remaining until a new slot is selected.
0 means that this was the last transmission in this slot.
1-7 means that 1 to 7 frames respectively are left until slot change.

Sub message

14

The sub message depends on the current value in slot time-out as de-
scribed in Table 11.

The SOTDMA Communication State should apply only to the slot in the
channel where the relevant transmission occurs.

2.33.2 Rationale for Clarification:

It is not clear how a station can determine if another mobile is already using indirect
synchronization to a base station, which does not have UTC (otherwise the status
would be "UTC indirect"). This would result in more than one level of synchroniza-
tion, which is prohibited. The Communication State only indicates "synchronized to
base station". Therefore, there was a need to clarify the Communication State: Base
Station Indirect receives Sync State value 3. No station is allowed to use this Sync
State for further synchronization. The following table illustrates the different Sync
Mode priorities and the contents of the Sync State fields in the Communication State.

lllustration to rationale

Sync Mode | Priority |Illustration Sync State (in | May be used as source for
of Own Sta- CommState) |indirect sync by other sta-
tion of own station | tion(s)
UTC direct 1 UTC 0 Yes
&«
@
UTC indirect |2 < UTC 1 No
« R
O
Base direct 3 < Semaphore 2 Yes
© D qualified

base station

Base indirect |4 3 No
@ «— O <«—I[]

Semaphore

qualified

base station
Mobile as 5 3 No

Semaphore
semaphore @ €«—O OQualified

Mobile station
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2.33.3 Date of amendment: 10.2001
2.33.4 Comment
This clarification has been incorporated in the design and tests of Class A shipborne
mobile AIS stations as far as mobile stations are affected. Any future change to this
clarification should consider not to create a legacy issue.

2.34 A2; §3.3.7.2.3 SOTDMA Communication State Sub Messages
2.34.1 Proposed Clarifying Text:

TABLE 11
Slot Time-Out Sub message Description
3,57 Received sta- Number of other stations (not own station) which the station cur-
tions rently is receiving (between 0 and 16 383).
2,4,6 Slot number Slot number used for this transmission (between 0 and 2 249).
1 UTC hour and If the station has access to UTC, the hour and minute should be in-
minute dicated in this sub message. Hour (0-23) should be coded in bits 13
to 9 of the sub message (bit 13 is MSB). Minute (0-59) should be
coded in bit 8 to 2 (bit 8 is MSB)Bit 1 and Bit b0 are not used. Bit 1
and bit 0 are not used.
0 Slot offset If the Slot Time-Out value is O (zero) then the slot offset should indi-

cate the relativejump offset to the slot in which transmission will
occur during_the next frame. If the slot offset is zero, the slot should
be de-allocated after transmission.

2.34.2 Rationale for Clarification:

1.) The use of the bits for parameter UTC has been further defined

2.) The definition of slot offset pointing in the next frame has been clarified.
2.34.3 Date of amendment: Edition 1.1: 12.2001; Edition 1.3: 09.2002

2.34.4 Comment: editorial

2.35 A2; §3.3.7.3.2 ITDMA Communication State

2.35.1 Proposed Clarifying Text
The Communication State provides the following functions:

it contains information used by the slot allocation algorithm in the IT-
DMA concept;

it also indicates the synchronization state.
The ITDMA Communication State is structured as shown in Table 12:

1)

2)
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TABLE 12
Parameter | Number of Bits Description
Sync state 2 0 UTC Direct (refer to § 3.1.1.1).
1 UTC Indirect (refer to § 3.1.1.2).
2 Station is synchronized to a Base station (Base direct) (refer to
§3.1.1.3).
3 Station is synchronized to another station based on the highest
Number of received stations or to another mobile station, which is
directly synchronized to a base station (refer to § 3.1.1.3 and
§3.1.1.4).
Slot incre- 13 Offset to next slot to be used, or zero (0) if no more transmissions.
ment
Number of 3 Number of consecutive slots to allocate. (0 =1 slot, 1 =2 slots, 2 =3
slots slots, 3 =4 slots, 4 = 5 slots)
Keep flag 1 Set to TRUE (= 1) if the slot remains allocated for one additional frame
(refer Table 6)

The ITDMA Communication State should apply only to the slot in the channel
where the relevant transmission occurs.
2.35.2 Rationale for Clarification:
refer to clarification A2; § 3.3.7.2.2 SOTDMA Communication State
2.35.3 Date of amendment: 10.2001
2.35.4 Comment
This clarification has been incorporated in the design and tests of Class A shipborne
mobile AIS stations as far as mobile stations are affected. Any future change to this
clarification should consider not to create a legacy issue.

2.36 AZ2; §3.3.7.4.2 RATDMA message structure

2.36.1 Proposed Clarifying Text
3.3.7.4.2 The Communication State when repeating a message should be
set in accordance with §4-6-2and-8 4.6.3.

2.36.2 Rationale for Clarification
Does not apply to Duplex Repeater
2.36.3 Date of amendment: Edition 1.0: 10.2001; Edition 1.3: 09.2002
2.36.4 Comment:
No comment

2.37 AZ2; 83.3.7.5 FATDMA message structure

2.37.1 Proposed Clarifying Text
The FATDMA access scheme may use message structures determined by mes-
sage ID and may thus lack a uniform structure.
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A message with a Communication State may be transmitted using FATDMA,
e.g. when repeated. In this situation, the Communication State should be set in
accordance with 84-6-2-and-8 4.6.3. Refer also to § A2; 3.3.8.16.

2.37.2 Rationale for Clarification

Does not apply to Duplex Repeater

2.37.3 Date of amendment: Edition 1.0: 10.2001; Edition 1.3: 09.2002

2.37.4 Comment:

No comment

2.38 A2; §3.3.8.1 Message summery

2.38.1 Proposed Clarifying Text
The defined messages are summarized in Table 13 below.

TABLE 13
Message Name Description Category | Priority | Operation Access Communication | M/B
1D mode Schemes State
1 Position Report Scheduled position F/S 1 AU SOTDMA, SOTDMA M
report; RATDMA,
(Class A Shiphorne ITDMA®
Mobile Equipment)
2 Position Report Assigned Scheduled F/S 1 AS SOTDMA SOTDMA M
position report; ©
(Class A Shipborne
Mobile Equipment)
3 Position Report Special position F/S 1 AU RATDMA® ITDMA M
report, response to
interrogation;
(Class A Shipborne
Mobile Equipment)
4 Base Station Report | Position, UTC, Date F/S 1 AS FATDMA SOTDMA B
and current Slot @ RATDMA
number of base ToMAD
station
5 Static and Voyage Scheduled static F 4 AU, AS RATDMA, N/A M
Related Data and voyage related ® ITDMA @
vessel data report;
(Class A Shipborne
Mobile Equipment)
6 Binary Addressed Binary data for F 4 AU, AS, RATDMA N/A M/B
Message addressed commu- IN O NE
nication DMA IT-
DMA®
7 Binary Acknowl- Acknowledgement S 1 AU, AS, RATDMA, N/A M/B
edgement of received ad- IN FATDMA
dressed binary data ITDMA®
8 Binary broadcast Binary data for F 4 AU, AS, RATDMA N/A M/B
message broadcast commu- IN O NE
nication DMA IT-
DMA®
9 Standard SAR Air- Position Report for F/S 1 AU, AS SOTDMA SOTDMA, M
craft Position Re- airborne stations RATDMA,
port involved in SAR ITDMA® ITDMA
operations, only
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10 UTC/Date inquiry Request UTC and F/S AU, AS, RATDMA, N/A M/B
date IN FATDMA
ITDMA®
11 UTC/Date Response | Current UTC and F/S AU, AS, RATDMA, SOTDMA M
date if available IN ITDMA®
12 Addressed Safety Safety related data F AU, AS, RATDMA N/A M/B
Related Message for addressed com- IN A0 a1
munication DMA IT-
DMA®
13 Safety Related Ac- Acknowledgement S AU, AS, | RATDMA, N/A M/B
knowledgement of received ad- IN FATDMA
dressed safety re- ITDMA®
lated message
14 Safety Related Safety related data F AU, AS, | RATDMA N/A M/B
broadcast Message | for broadcast com- IN @1, FAT-
munication DMA IT-
DMA®
15 Interrogation Request for a spe- F AU, AS, RATDMA, N/A M/B
cific message type IN FATDMA
(can result in multi- ITDMA®
ple responses from
one or several sta-
tions)@
16 Assignment Mode Assignment of a F/S AS RATDMA, N/A B
Command specific report be- FATDMA
haviour by compe- FOMAR
tent authority using
a base station
17 DGNSS Broadcast | DGNSS corrections F AS®) FATDMA, N/A B
Binary Message provided by a base RATDMA,
station 1ToMA®D
18 Standard Class B Standard Position F/S AU, AS SOTDMA, SOTDMA, M
Equipment Position | Report for Class B ITDMA® ITDMA
Report Shipborne Mobile
Equipment to be
used instead of
Messages 1, 2, 3®
19 Extended Class B Extended Position F/S AU, AS ITDMA N/A M
Equipment Position | Report for Class B
Report Shipborne Mobile
Equipment; con-
tains additional
static information®
20 Data Link Man- Reserve slots for S AS® FATDMA N/A B
agement Message base station(s) RATDMA,
DM
21 Aids-to-Navigation | Position and Status F/S AU, AS, FATDMA, N/A M/B
Report Report for Aids-to- IN® RATDMA,
Navigation FOMA®D
22 Channel Manage- Management of S AS®©) FATDMA, N/A B
ment channels and trans- RATDMA,
ceiver modes by a FoMAD
base station
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ITDMA is used during the first frame phase (see § 3.3.5.3) and during a change of Report Rate (Rr). SOT-
DMA is used during the continuous operation phase (see § 3.3.5.4). RATDMA can be used at any time to
transmit additional position reports.

This message type should be broadcast within 4 seconds. The RATDMA access scheme is the default method
(see § 3.3.4.2.1) for allocating the slot(s) for this message type. Alternatively, an existing SOTDMA allo-
cated slot can use the ITDMA access scheme for allocating the slot(s) for this message (this statement ap-
plies to mobiles only). A base station may use an existing FATDMA allocated slot for allocating the slot(s)
for transmission of this message type.

A base station is always operating in assigned mode using a fixed transmission schedule (FATDMA) for its
periodic transmissions. The "Data Link Management Message" should be used to announce the base sta-
tion's fixed allocation schedule (see Message 20). If necessary, either ITDMA or RATDMA may be used to
transmit non-periodic broadcasts.

For interrogation of UTC and date, message identifier 10 should be used.

Priority 3, if in response to interrogation.

In order to satisfy the requirements for dual channel operation (reference § 2.1.5 and § 4.1), the following
should apply, unless otherwise specified by Message 22:

a) For periodic repeated messages, including the initial link access, the transmissions should alternate be-
tween AIS 1 and AIS 2.

b) Transmissions following slot allocation announcements, responses to interrogations, responses to re-
quests, and acknowledgements should be transmitted on the same channel as the initial message.

¢) For addressed messages, transmissions should utilize the channel in which a message from the addressed
station was last received.

d) For non-periodic messages other than those referenced above, the transmissions of each message, re-
gardless of message type, should alternate between AlS 1 and AlS 2.

Recommendations for base stations (dual channel operations): Base stations should alternate their trans-
missions between AIS 1 and AIS 2 for the following reasons:

a) to increase link capacity;
b) to balance channel loading between AIS 1 and AlS 2; and
¢) to mitigate the harmful effects of RF interference.
a) Equipment other than Class B Shipborne Mobile should not transmit Messages 18 and 19.
b) Class B Shipborne Mobile Equipment should only use Messages 18 and 19 for position reporting and
static data.
(9) When using reporting rate assignment by Msg. 16 the Access Scheme should be SOT-

DMA. When using assignment of transmission slots by Msg. 16 the Access Scheme
should be assigned operation (refer §3.3.2.6.2) using SOTDMA CommsState.

(10) For messages 6, 8, 12 and 14 RATDMA transmissions from a mobile station should
not exceed a total of 20 slots in a frame with a maximum of 5 consecutive slots per
message (see also 5.2.1).

2.38.2 Rationale for Clarification:

Rationale for Clarification: Footnote (2) and ITDMA deletion as an access scheme for
base stations: A base station can not use the ITDMA access scheme.
Rationale for Clarification: Footnote (9)

a) Soft impact on VDL by Msg. 16 with report rate assignment

e stations are left to their own scheduling

* A station other than the assigned one may disregard this Msg. 16

» these slots are not allocated by this base station

b) Hard impact on the VDL by Msg. 16 with slot increment assignment

* one (own) assigned station is taken out of regular SOTDMA scheduling
» other stations than the assigned one may disregard this Msg. 16
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* Dbase station should be aware of the impact of this allocation

Editorial; inconsistency of reference within M.1371-1

Rationale for Clarification: Footnote (10)

To limit the use of randomly accessing the AIS VDL, which is done by the RAT-
DMA access scheme, for long transmissions, in particular addressed messages 6, 8,
12, or 14 originated from mobiles.

2.38.3 Date of amendment: Edition 1.0: 10.2001; Edition 1.3: 09.2002
2.38.4 Comment:
This clarification has been incorporated in the design and tests of Class A shipborne
mobile AIS stations as far as mobile stations are affected. Any future change to this
clarification should consider not to create a legacy issue.

2.39 AZ2; §3.3.8.2.1 Message 1, 2, 3: position reports

2.39.1 Proposed Clarifying Text:
The position report should be output periodically by mobile stations.

TABLE 15A

Parameter

Number
of bits

Description

Message ID

6

Identifier for this message 1, 2 or 3

Repeat Indicator

2

Used by the repeater to indicate how many times a message has been re-
peated. Refer to § 4.6.1; 0 - 3; default = 0; 3 = do not repeat any more.

User ID

30

MMSI number

Navigational
status

4

0 =under way using engine, 1 =at anchor, 2 =not under command,

3 =restricted manoeuvrability, 4 = Constrained by her draught;

5 = Moored; 6 = Aground; 7 = Engaged in Fishing; 8 = Under way sail-
ing; 9 = reserved for future amendment of Navigational Status for HSC;
10 = reserved for future amendment of Navigational Status for WIG; 11
— 14 = reserved for future use; 15 = not defined = default

Rate of turn
ROTais

4127 (128(30-hex)-indi ilable_which-should hed
fault)y-Coded-by-ROTas=4 INDICATED)-EegFees/min
ROT o 1 : 726 . ) as ind I
by-an-external-senser-
+127 =turningright-at 720-degrees-perminute-or-higher;
0...1+ 126 = turning right at up to 708 degrees per minute or higher;
0...- 126 = turning left at up to 708 degrees per minute or higher
Values between 0 and 708 degrees/min coded by
ROT A1s5=4.733 SORT(ROT eps0r) degrees/min
where ROT.nsor_18 the Rate of Turn as input by an external Rate of Turn
Indicator. ROT s is rounded to the nearest integer value.
+ 127 = turning right at more than 5°/30s (No TI available)

-127 = turning Left at more than 5°/30s (No TI available)

—128 (80 hex) indicates no turn information available (default).
ROT data should not be derived from COG information..

SOG

10

Speed over ground in 1/10 knot steps (0-102.2 knots)
1 023 = not available, 1 022 = 102.2 knots or higher.

Position accuracy

1 =high (<10 m; Differential Mode of e.g. DGNSS receiver) 0 =low
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(>10 m; Autonomous Mode of e.g. GNSS receiver or of other Electronic
Position Fixing Device) ; default =0

Longitude 28 Longitude in 1/10 000 min (+180 degrees, East =positive (as per 2’s
complement), West =negative(as per 2’s complement).
181 degrees (6791ACO0 hex) = not available = default)
Latitude 27 Latitude in 1/10 000 min (290 degrees, North = positive (as per 2's com-
plement), South =negative (as per 2’s complement),
91 degrees (3412140 hex) = not available = default)
COG 12 Course over ground in 1/10° (0-3599). 3600 (E10 hex) = not available =
default;
3601 — 4 095 should not be used.
True Heading Degrees (0-359) (511 indicates not available = default).
Time stamp UTC second when the report was generated by the EPFS (0-59,
or 60 if time stamp is not available, which should also be the default
value,
or 62 if Electronic Position Fixing System operates in estimated (dead
reckoning) mode,
or 61 if positioning system is in manual input mode
or 63 if the positioning system is inoperative).
Reserved for re- 4 Reserved for definition by a competent regional authority. Should be set
gional applica- to zero, if not used for any regional application. Regional applications
tions should not use zero.
Spare 1 Not used. Should be set to zero.
RAIM-Flag 1 RAIM (Receiver Autonomous Integrity Monitoring) flag of Electronic
Position Fixing Device; 0 = RAIM not in use = default; 1 = RAIM in use)
Communication 19 See below.
State
Total number of 168

bits

TABLE 15B

Message 1D

Communication State

SOTDMA Communication State as described in § 3.3.7.2.2.

SOTDMA Communication State as described in § 3.3.7.2.2.

ITDMA Communication State as described in § 3.3.7.3.2.

2.39.2 Rationale for Clarification:

1.) ROTjndicated has been replaced by ROTensor to improve clarity as this

information is input to the AIS from the external sensor

There was a misinterpretation possible to wrongly interpret the MSB as a North/South
or East/West-Flag
2.) The fallback arrangement to derive turn information from heading as in IEC AIS
Class A test standard is reflected

3.) Prohibition to use COG for ROT indicator

4.) The rounding of ROT 45 has been clarified.
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2.39.3 Date of amendment: Edition 1.0 10.2001; Edition 1.1: 12.2001
2.39.4 Comment:
This clarification has been incorporated in the design and tests of Class A shipborne
mobile AIS stations as far as mobile stations are affected. Any future change to this
clarification should consider not to create a legacy issue.

2.40 AZ2; 83.3.8.2.2 Message 4: Base station report
Message 11: UTC and date response

2.40.1 Proposed Clarifying Text
Should be used for reporting UTC time and date and, at the same time, posi-
tion. A base station should use Message 4 in its periodical transmissions. A
mobile station should output Message 11 only in response to interrogation by
Message 10.
Message 11 is only transmitted as a result of a UTC Request message (Mes-
sage 10). The UTC and Date response should be transmitted on the channel,
where the UTC request message was received.

TABLE 16
Parameter Number Description
of bits
Message ID 6 Identifier for this message 4, 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 times a message has been re-
peated. Refer to § 4.6.1; 0 - 3; default = 0; 3 = do not repeat any more.
User ID 30 MMSI number
UTC year 14 1-9999; 0 = UTC year not available = default.
UTC month 1-12; 0 = UTC month not available = default; 13 - 15 not used
UTC day 1-31; 0 = UTC day not available = default.
UTC hour 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 available = default;
61 - 63 not used.
Position accuracy 1 1 =high (<10 m; Differential Mode of e.g. DGNSS receiver) 0 =low
(>10 m; Autonomous Mode of e.g. GNSS receiver, or of other Electronic
Position Fixing Device), default =0
Longitude 28 Longitude in 1/10 000 minute (+180 degrees, East = positive (as per 2’s
complement), West = negative(as per 2’s complement);
181 degrees (6791ACO0 hex) = not available = default)
Latitude 27 Latitude in 1/10 000 minute (90 degrees, North = positive (as per 2's

complement), South = negative (as per 2’s complement);
91 degrees (3412140 hex) = not available = default)
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Type of Electronic 4 Use of differential corrections is defined by field "position accuracy"
Position Fixing above;
Device 0 = Undefined (default),
1=GPS,
2 = GLONASS,
3 = Combined GPS/GLONASS,
4 = Loran-C,
5 = Chayka,
6 = Integrated Navigation System,
7 = surveyed,
8 - 15 = not used.
Spare 10 Not used. Should be set to zero.
RAIM-Flag 1 RAIM (Receiver Autonomous Integrity Monitoring) flag of Electronic Po-
sition Fixing Device; 0 = RAIM not in use = default; 1 = RAIM in use)
Communication 19 SOTDMA Communication State as described in § 3.3.7.2.2.
State
Total number of 168
bits

2.40.2 Rationale for Clarification:

There was a misinterpretation possible to wrongly interpret the MSB as a North/South
or East/West-Flag.
2.40.3 Date of amendment: 10.2001
2.40.4 Comment:

No comment

2.41 AZ2; §3.3.8.2.3 Message 5: Ship Static and Voyage related data

2.41.1 Proposed Clarifying Text
Should only be used by Class A Shipborne Mobile Equipment when reporting
static or voyage related data.

TABLE 17
Parameter Number Description
of bits
Message ID 6 Identifier for this message 5
Repeat Indicator 2 Used by the repeater to indicate how many times a message has been
repeated.
Refer to 8 4.6.1; 0 - 3; default = 0; 3 = do not repeat any more.
User ID 30 MMSI number
AIS Version Indicator 2 0 = Station compliant with AIS Edition 0; 1 - 3 = Station compliant
with future AIS Editions 1, 2, and 3.
IMO number 30 1-999999999 ; 0 = not available = default
Call sign 42 7 x 6 bit ASCII characters, "@@@@@@@" = not available = de-
fault.
Name 120 Maximum 20 characters 6 bit ASCII,
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"00QOEPEPCQAQEPEPQCQ@@@@@Q@@" = not available = de-
fault.

Type of ship and 8 0 = not available or no ship = default;
cargo type 1-99 = as defined in § 3.3.8.2.3.2;
100 - 199 = preserved, for regional use;
200 - 255 = preserved, for future use.
Overall Dimen- 30 Reference point for reported position;
sion/Reference for Also indicates the dimension of ship in metres (see Fig. 18 and
Position §3.3.8.2.3.3)
Type of Electronic 4 0 = Undefined (default);
Position Fixing De- 1= GPS,
vice 2 = GLONASS,
3 = Combined GPS/GLONASS,
4 = Loran-C,
5 = Chayka,
6 = Integrated Navigation System,
7 = surveyed,
8 - 15 = not used.
ETA 20 Estimated Time of Arrival; MMDDHHMM UTC
Bits 19 - 16: month; 1 - 12; 0 = not available = default;
Bits 15 - 11: day; 1 - 31; 0 = not available = default;
Bits 10 - 6: hour; 0 - 23; 24 = not available = default;
Bits 5 - 0: minute; 0 - 59; 60 = not available = default
Maximum Present 8 in 1/10 m, 255 = draught 25.5 m or greater, 0 = not available = de-
Static Draught fault;
in accordance with IMO Resolution A.851
Destination 120 Maximum 20 characters using 6-bit ASCII;
"‘Q0QOQOQOE@QE@E@OE@@@A@@@@" = not available.
DTE 1 Data terminal ready (0 = available, 1 = not available = default)
Spare 1 Spare. Not used. Should be set to zero.
Number of bits 424 Occupies 2 slots

This message should be transmitted immediately after any parameter value

has been changed.

2.41.2 Rationale for Clarification:
This clarification removes ambiguity to what dimensions to use for this field (overall

dimension).

2.41.3 Date of amendment: 10.2001
2.41.4 Comment:

No comment

2.42 A2; §3.3.8.2.3.3 Reference Point for reported position and Dimen-
sions of Ship

2.42.1 Proposed Clarifying Text
8 3.3.8.2.3.3 Reference Point for reported position and overall Dimensions

of Ship
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FIGURE 18
[}
Number Bit fields Distance
of Bits (m)
A 9 Bit0—Pit8 0-511
A Bit 21 — Bit 29 | 511=511m or greater
B 9 BH-O—Bit17 0-511
Bit 12— Bit 20 | 511=511m or greater
C 6 Bit18—Bit23 0-63;
Bit 6 —Bit 11 |63 =63 m or greater
o }{ D 6 BH24-Bit29 0-63;
Bit0—Bit5 |63 =63 m or greater
B
Y The dimension A should be in the direction of the transmitted heading
information (bow)
| C D Reference point of reported position not available, but

dimensions of ship are available: A=C=0andB #0 and D Z0.
Neither reference point of reported position nor dimensions of
ship available: A=B = C = D = 0 (=default)

For use in the message table, A = most significant field,

D = least significant field

2.42.2 Rationale / Reason for Clarification:
This clarification removes ambiguity what dimensions to use for this field.

MSB : LSB
29 28 27 26 25 24 23 22 21 7 6 5 4 3 2 1 0

- >
Field A (Most Significant Field)

2.42.3 Date of amendment: Edition 1.0: 10.2001; Edition 1.3: 07.2002
2.42.4 Comment:
This clarification has been incorporated in the design and tests of Class A
shipborne mobile AIS stations as far as mobile stations are affected. Any fu-
ture change to this clarification should consider not to create a legacy issue.

2.43 AZ2; §3.3.8.2.7 Message 9: Standard SAR Aircraft Position Report

2.43.1 Proposed Clarifying Text
This message should be used as a standard position report for aircraft in-
volved in SAR operations instead of Messages 1, 2 or 3. Stations other than
aircraft involved in SAR operations should not use transmit this message. The
default reporting interval for this message should be 10 seconds.
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TABLE 23
Parameter Number Description
of bits
Message ID 6 Identifier for message 9; always 9
Repeat Indicator 2 Used by the repeater to indicate how many times a message has been re-
peated. Refer to § 4.6.1; 0 - 3; default = 0; 3 = do not repeat any more.
User ID 30 MMSI number
Altitude (GNSS) 12 Altitude (derived from GNSS) expressed in metres (0 — 4 094 metres)
4 095 = not available, 4 094 = 4 094 metres or higher
SOG 10 Speed over ground in knot steps (0-1 022 knots)
1 023 = not available, 1 022 = 1 022 knots or higher
Position accuracy 1 1 =high (<10 m; Differential Mode of e.g. DGNSS receiver) 0 = low
(> 10 m; Autonomous Mode of e.g. GNSS receiver or of other Electronic
Position Fixing Device) ; default =0
Longitude 28 Longitude in 1/10 000 min (+180 degrees, East =positive (as per 2’s
complement), West =negative (as per 2's complement).
181 degrees (6791ACO0 hex) = not available = default)
Latitude 27 Latitude in 1/20 000 min (90 degrees, North = positive (as per 2’s com-
plement), South =negative (as per 2’s complement),
91 degrees (3412140 hex) = not available = default)
COG 12 Course over ground in 1/10° (0-3599). 3600 (E10 hex) = not available =
default;
3601 - 4 095 should not be used.
Time stamp 6 UTC second when the report was generated by the EPFS (0-59,
or 60 if time stamp is not available, which should also be the default
value,
or 62 if Electronic Position Fixing System operates in estimated (dead
reckoning) mode,
or 61 if positioning system is in manual input mode
or 63 if the positioning system is inoperative)
Reserved for re- 8 Reserved for definition by a competent regional authority. Should be set
gional applica- to zero, if not used for any regional application. Regional applications
tions should not use zero.
DTE 1 Data terminal ready (0 = available 1 = not available = default) (refer to
§3.3.8.2.3.1).
Spare 53 Not used. Should be set to zero
Assigned Mode 1 0 = Station operating in autonomous and continous mode =default
Flag 1 = Station operating in assigned mode
RAIM-Flag 1 RAIM (Receiver Autonomous Integrity Monitoring) flag of Electronic
Position Fixing Device; 0 = RAIM not in use = default; 1 = RAIM in use)
Communication 1 0=SOTDMA Communication State follows;
State Selector 1 = ITDMA Communication State follows.
Flag
Communication 19 SOTDMA (refer to § 3.3.7.2.2).
State
Total number of 168

bits
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2.43.2 Rationale / Reason for Clarification:

1.) There was a misinterpretation possible to wrongly interpret the MSB as a
North/South or East/West-Flag.

Without the Communication Selector State Flag SAR can only use SOTDMA Com-
munication State.

It is not normal to use SOTDMA to access the link. This abnormal behavior requires a
special algorithm to work. Also it causes unwanted random behavior on the VHF Data
Link when starting up or changing reporting rates (entering or leaving assigned
mode).

The normal way is to use a RATDMA message with ITDMA Communication State.
The SAR Airborne mobile AIS station will, after this change, have identical behavior
as the Class B shipborne mobile AIS station.

2.) Introduction of Assignment Mode Flag in order to indicate which SAR Airborne
mobile AIS station has entered assigned mode.

2.43.3 Date of amendment: 10.2001

2.43.4 Comment:

No comment

2.44 A2; §3.3.8.2.11 Message 15 Interrogation

2.44.1 Proposed Clarifying Text
Thisednterregation Mmessage should be used for interrogations via the
TDMA (not DSC) VHF FBMHA data link other than requests for UTC and date
reguests. The response should be transmitted on the channel where the inter-
rogation was received.
A Class A Shipborne Mobile Station can be interrogated for message identifi-
ers 3 and 5, by another station. A Class B Shipborne Mobile Station can be in-
terrogated for message identifiers 18 and 19, by another station. An airborne
mobile station can be interrogated for message identifier 9, by another station.
A mobile station mounted on an Aids-to-Navigation can be interrogated for
message identifier 21, by another station. A base station can be interrogated
for message identifiers 4, 17, 20 and 22.

Interrogator Class A Class B SAR aircraft | AtoN Base Station

Interrogated

Class A C.3,5 N? C:3,5 0:3,5 C:.3,5

Class B C: 18,19 C:. 18,19 C:. 18,19 0:18,19 C: 18,19

SAR-aircraft [C:9 C:9 C:9 0:9 C.9

AtoN C:21 C:.21 C:.21 0:21 C:21

Base Station |C: 4,17, 20, C:4,17,20, C:4,17,20, 0:4,17,20 C:4,17,20
2 2 2 2 2

The parameter "Slot Offset" should be set to zero, if slot should autonomously
be allocated by the responding station. An interrogating mobile station should
always set the parameter 'Slot Offset' to zero. Slot assignments for the reply to
an interrogation should only be used by a base station. If a "Slot Offset™ is
given, it should be relative to the start slot of this transmission. There should
be the following four (4) possibilities to use this message:
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1) One (1) station is interrogated one (1) message: The parameters Destina-
tion ID1, Message ID1.1 and Slot Offset 1.1 should be defined. All
other parameters should be omitted.

2) One (1) station is interrogated two (2) messages: The parameters Desti-
nation ID1, Message 1D1.1, Slot Offset 1.1, Message 1D1.2, and Slot
Offset 1.2 should be defined. The parameters Destination 1D2, Mes-
sage 1D2.1, and Slot Offset 2.1 should be omitted. Refer to § 3.3.7 for
byte boundaries.

3) The first station and the second station are interrogated one (1) message
each: The parameters Destination ID1, Message 1D1.1, Slot Offset
1.1, Destination ID2, Message 1D2.1, and Slot Offset 2.1 should be
defined. The parameters Message 1D1.2 and Slot Offset 1.2 should be
set to zero (0).

4) The first station is interrogated two (2) messages, and the second station
is interrogated one (1) message: All parameters should be defined.

TABLE 27
Parameter Number of bits Description

Message ID 6 Identifier for message 15; always set to 15

Repeat Indicator 2 Used by the repeater to indicate how many times
a message has been repeated. Refer to § 4.6.1;
0 - 3; default = 0; 3 = do not repeat any more.

Source ID 30 MMSI number of interrogating station

Spare 2 Not used. Should be set to zero

Destination 1D1 30 MMSI number of first interrogated station

Message ID1.1 6 First Requested message type from first interro-
gated station

Slot offset 1.1 12 Response slot offset for first requested message
from first interrogated station

Spare Not used. Should be set to zero

Message ID1.2 Second Requested message type from first inter-
rogated station.

Slot offset 1.2 12 Response slot offset for second requested mes-
sage from first interrogated station

Spare 2 Not used. Should be set to zero

Destination ID 2 30 MMSI number of second interrogated station

Message ID 2.1 6 Requested message type from second interro-
gated station.

Slot offset 2.1 12 Response slot offset for requested message from
second interrogated station.

Spare 2 Not used. Should be set to zero

Total number of bits 88-160 Total number of bits depends upon number of

messages requested.
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2.44.2 Rationale for Clarification

1.) A clarification was needed to what station should be able to interrogate what other

station for what kind of message.

2.) Slot assignments ("hard") should be reserved for base stations in order to have

only one consistent assignment scheme in a given area. This single consistent assign-

ment scheme should be provided by the competent authority. This is due to the sensi-

tivity of slot assignments. Mobiles performing slot assignment beyond control of the

base station and outside of this consistent assignment scheme could disrupt the AIS

VDL. Therefore, mobiles should not use slot assignments when interrogating, regard-

less of their class.

2.44.3 Date of amendment: Edition 1.0: 10.2001; Edition 1.1: 12.2001; Edition
1.3: 09.2002

2.44.4 Comment:

This clarification has been incorporated in the design and tests of Class A shipborne

mobile AIS stations as far as mobile stations are affected. Any future change to this

clarification should consider not to create a legacy issue.

2.45 AZ2; §3.3.8.2.12 Message 16: Assigned Mode Command

2.45.1 Proposed Clarifying Text
Assignment should be transmitted by a base station when operating as a con-
trolling entity. Other stations can be assigned a transmission schedule, other
than the currently used one. If a station is assigned a schedule, it will also en-
ter assigned mode.
Two stations can be assigned simultaneously.
When receiving an assignment schedule, the station should tag it with a time-
out, randomly selected between 4 and 8 minutes after the first transmission.
When a Class A shipborne mobile AIS station receives an assignment it should
revert to either the assigned reporting rate or the resulting reporting rate
(when slot assignment is used) or the autonomously derived reporting rate (re-
fer to 4.3.1), whatever is higher. The Class A shipborne mobile AlIS station
should indicate that it is in assigned mode (by using the appropriate mes-
sages), even if it reverts to a higher autonomously derived reporting rate.
NOTE - A base station should monitor the mobile station's transmissions in
order to determine when the mobile station will time-out.
For bounds of assignment settings refer to Table 9.
Transmissions of Msg. 16 by base stations using assignment of transmission
slots should consider directing transmissions to slots which have previously
been reserved by the base station by FATDMA (Msg. 20).
If continued assignment is required, the new assignment should be transmitted
before the start of the last frame of the previous assignment.
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TABLE 28
Parameter Number of bits Description

Message ID 6 Identifier for message 16. Always 16

Repeat Indicator 2 Used by the repeater to indicate how many times a message has
been repeated. Refer to § 4.6.1; 0 - 3; default = 0; 3 = do not repeat
any more.

Source ID 30 MMSI of assigning station.

Spare 2 Spare. Should be set to zero.

Destination ID A 30 MMSI Number. Destination identifier A.

Offset A 12 Offset from current slot to first assigned slot®.

Increment A 10 Increment to next assigned slot.®

Destination 1D B 30 MMSI Number. Destination identifier B. Should be omitted if there is
assignment to station A, only.

Offset B 12 Offset from current slot to first assigned slot. Should be omitted if
there is assignment to station A, only®.

Increment B 10 Increment to next assigned slot®. Should be omitted, if there is as-
signment to station A, only.

Spare Max 4 Spare. Not used. Should be set to zero. The number of spare bits,
which should be 0 or 4, should be adjusted in order to observe byte
boundaries.

Total 96 or 144 Should be 96 or 144 bits.

@ To assign a reporting rate for a station, the parameter "Increment" should be set to zero. ta-erder-to

factlitate-lowreportingratesthe The parameter "Offset” should then be interpreted as the number of re-

ports in a time interval of 10 minutes.

When number of reports per 10 minutes are assigned only multiples of 20 between 20
and 600 should be used. If a mobile station received a value which is not a multiple of 20
but below 600 it should use the next higher multiple of 20. If a mobile station receives a
value grater than 600 it should use 600.

When slot increments are assigned, one of the following increment parameter settings
should be used:

0 = see above;

1 =1125 slots

2 =375 slots
3 =225 slots
4 =125 slots
5 =175 slots

6 = 45 slots, and
7 = undefined.
If a station receives the value 7. the station should disregard this assignment."

2.45.2 Rationale for Clarification
The M.1371-1 provides two kind of assignment: Assignment of a certain reporting
rate. This allows the mobile now working in "assigned mode" to select the necessary
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slots autonomously by using the standard access scheme(s) for autonomously allocat-
ing slots. Therefore, the impact on the AIS VDL is to be considered "soft". M.1371-1
also provides the possibility to assign slots. This may be beneficial in e. g. situations,
where a base station wishes to protect the transmission of a particular mobile by as-
signing slots, which have been pre-allocated by the base station by FATDMA and
which may not be used by other mobiles. Therefore slot assignment may be consid-
ered a "hard" assignment mechanism. As a consequence of the sophistication of the
access schemes of the AIS and the dual-channel operation, there are only possible cer-
tain values to assign. These values can be calculated, and they are given - in the case
of slot assignment ("hard") — in the clarification above. The "soft" assignment directly
assigns a certain reporting rate, whereas "hard" assignment will create a resulting re-
porting rate, as the number of actually transmitted, slot-allocated position reports of a
mobile station may be divided by a time period, e. g. a minute interval, thus translat-
ing into a resulting reporting rate.

The slot-assignment value of 25 would lead to an assigned resulting update rate of
more than one per second. This would create ambiguities for the recipient of position
reports due to a resolution of the time stamp of one full UTC second, only.

In order to guarantee that a mobile station reverts to a defined mode of assigned op-
eration even if it receives slot offset numbers different from the ones given above, a
uniform algorithm to revert to a defined number should be used in all mobile stations.
This could be done simplest by encoding defined values of slot offset in the increment
parameter itself (see above).

From an operational point of view the reporting rates (resulting reporting rates at slot
assignment) of Class A shipborne mobile AIS devices should not drop below the
autonomously derived reporting rates as stated in Table 1A of Annex 1 of M.1371-1,
not even in assigned mode operation. This requirement leads to the initiation of two
processes simultaneously, whenever a Class A shipborne mobile AIS station receives
an assignment command (refer to rational of clarification of Al; § 4.2.1).

2.45.3 Date of amendment: 10.2001

2.45.4 Comment:

This clarification has been incorporated in the design and tests of Class A shipborne
mobile AIS stations as far as mobile stations are affected. Any future change to this
clarification should consider not to create a legacy issue.

2.46 AZ2; 3.3.8.2.14 Message 18: Standard Class B Equipment Position
Report

2.46.1 Proposed Clarifying Text
The Standard Class B Equipment Position Report should be output periodi-
cally and autonomously instead of Messages 1, 2, or 3 by Class B Shipborne
Mobile Equipment, only. The reporting interval should default to the values
given in Table 1B, unless otherwise specified by the competent authority, de-
pending on the current SOG, the current Navigational status flag setting.

TABLE 31

Parameter Number Description

of bits
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Message ID

Identifier for message 18; always 18

Repeat Indicator

Used by the repeater to indicate how many times a message has been re-
peated. Refer to § 4.6.1; 0 - 3; default = 0; 3 = do not repeat any more.

User ID 30 MMSI number
Reserved for re- 8 Reserved for definition by a competent regional or local authority.
gional or local Should be set to zero, if not used for any regional or local application.
applications Regional applications should not use zero.
SOG 10 Speed over ground in 1/10 knot steps (0-102.2 knots)
1 023 = not available, 1 022 = 102.2 knots or higher
Position accuracy 1 1 =high (<10 m; Differential Mode of e.g. DGNSS receiver) 0 =low
(>10 m; Autonomous Mode of e.g. GNSS receiver or of other Electronic
Position Fixing Device) ; default =0
Longitude 28 Longitude in 1/10 000 min (#180 degrees, East = positive (as per 2's
complement), West =negative (as per 2’s complement).
181 degrees (6791ACO0 hex) = not available = default)
Latitude 27 Latitude in 1/10 000 min (90 degrees, North = positive (as per 2's com-
plement), South =negative (as per 2’s complement),
91 degrees (3412140 hex) = not available = default)
COG 12 Course over ground in 1/10° (0-3599). 3600 (E10 hex)= not available =
default;
3601 - 4095 should not be used
True Heading Degrees (0-359) (511 indicates not available = default).
Time stamp UTC second when the report was generated by the EPFS (0-59,
or 60 if time stamp is not available, which should also be the default
value,
or 62 if Electronic Position Fixing System operates in estimated (dead
reckoning) mode,
or 61 if positioning system is in manual input mode
or 63 if the positioning system is inoperative)
Reserved for re- 4 Reserved for definition by a competent regional authority. Should be set
gional applica- to zero, if not used for any regional application. Regional applications
tions should not use zero.
spare 43 Not used, should be set to zero.
Assigned Mode 1 0 = Station operating in autonomous_and continous mode =default
Flag 1 = Station operating in assigned mode
RAIM-Flag 1 RAIM (Receiver Autonomous Integrity Monitoring) flag of Electronic
Position Fixing Device; 0 = RAIM not in use = default; 1 = RAIM in use)
Communication 1 0 = SOTDMA Communication State follows;
'S:tlate Selector 1 = ITDMA Communication State follows.
ag
Communication 19 SOTDMA Communication State (refer to § 3.3.7.2.2), if Communication
State State Selector Flag is set to 0, or ITDMA Communication State (refer to
8§ 3.3.7.2.3), if Communication State Selector Flag is set to 1.
Total number of 168 Occupies one slot

bits
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2.46.2 Rationale for Clarification:

1.) There was a misinterpretation possible to wrongly interpret the MSB as a
North/South or East/West-Flag.

2.) An assign mode flag was needed to indicate that the station has entered assigned

mode.

2.46.3 Date of amendment: 10.2001
2.46.4 Comment:

No comment

2.47 A2; §3.3.8.2.15 Message 19: Extended Class B Equipment Posi-
tion Report

2.47.1 Proposed Clarifying Text
This message should be used by Class B Shipborne Mobile Equipment. This
message should be transmitted once every 6 minutes in two slots allocated by
the use of Message 18 in the ITDMA Communication State. This message
should be transmitted immediately after the following parameter values
change: Dimension of Ship/Reference for Position or Type of Electronic Posi-
tion Fixing Device.

TABLE 32
Parameter Number Description
of bits

Message ID 6 Identifier for message 19; always 19

Repeat Indicator 2 Used by the repeater to indicate how many times a message has been re-
peated. Refer to § 4.6.1; 0 — 3; default = 0; 3 = do not repeat any more.

User ID 30 MMSI number

Reserved for regional 8 Reserved for definition by a competent regional or local authority. Should

or local applications be set to zero, if not used for any regional or local application. Regional
applications should not use zero.

SOG 10 Speed over ground in 1/10 knot steps (0-102.2 knots)
1023 = not available, 1 022 = 102.2 knots or higher

Position accuracy 1 1 =high (<10 m; Differential Mode of e.g. DGNSS receiver) 0 = low
(>10 m; Autonomous Mode of e.g. GNSS receiver or of other Electronic
Position Fixing Device) ; default =0

Longitude 28 Longitude in 1/10 000 min (#180 degrees, East = positive (as per 2's com-
plement), West =negative (as per 2's complement).
181 degrees (6791ACO0 hex) = not available = default)

Latitude 27 Latitude in 1/20 000 min (90 degrees, North = positive (as per 2’s com-
plement), South =negative (as per 2’s complement),
91 degrees (3412140 hex) = not available = default)

COG 12 Course over ground in 1/10° (0-3599). 3600 (E10 hex) = not available =
default; 3 601 - 4 095 should not be used

True Heading 9 Degrees (0-359) (511 indicates not available = default).

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

or 60 if time stamp is not available, which should also be the default value,
or 62 if Electronic Position Fixing System operates in estimated (dead
reckoning) mode,
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or 61 if positioning system is in manual input mode
or 63 if the positioning system is inoperative)

Reserved for regional 4 Reserved for definition by a competent regional authority. Should be set to
applications zero, if not used for any regional application. Regional applications should
not use zero.
Name 120 Maximum 20 characters 6 bit ASCI|I,
'‘Q00QCCQQECE@AQ@@A@@@Q@@" = not available = default.
Type of ship and 8 0 = not available or no ship = default;
cargo type 1-99 = as defined in § 3.3.8.2.3.2;
100 - 199 = preserved, for regional use;
200 - 255 = preserved, for future use.
Dimension of 30 Dimensions of Ship in metres and Reference point for reported position
Ship/Reference for (see Fig. 18 and § 3.3.8.2.3.3)
Position
Type of Electronic 4 0 = Undefined (default); 1 = GPS, 2 = GLONASS, 3 = Combined
Position Fixing De- GPS/GLONASS, 4 = Loran-C, 5 = Chayka, 6 = Integrated Navigation
vice System, 7 = surveyed; 8 - 15 = not used;
RAIM-Flag 1 RAIM (Receiver Autonomous Integrity Monitoring) flag of Electronic Posi-
tion Fixing Device; 0 = RAIM not in use = default; 1 = RAIM in use)
DTE 1 Data terminal ready (0 = available 1 = not available = default) (refer to
§3.3.8.2.3.1)
Assigned Mode Flag 1 0 = Station operating in autonomous and continous mode =default
1 = Station operating in assigned mode
Spare 54 Not used. Should be set to zero.
Total number of bits 312 Occupies two slots.

2.47.2 Rationale for Clarification:

1.) There was a misinterpretation possible to wrongly interpret the MSB as a
North/South or East/West-Flag.

2.) An assign mode flag was needed to indicate that the station has entered assigned

mode

2.47.3 Date of amendment: 10.2001
2.47.4 Comment:

No comment

2.48 AZ2; 83.3.8.2.16 Message 20: Data Link Management Message

2.48.1 Proposed Clarifying Text
This message should be used by base station(s) to pre-announce the fixed allo-
cation schedule (FATDMA) for one or more base station(s) and it should be
repeated as often as required. This way the system can provide a high level of
integrity for base station(s). This is especially important in regions where sev-
eral base stations are located adjacent to each other and mobile station(s)
move between these different regions. These reserved slots cannot be autono-
mously allocated by mobile stations.
The mobile station should then reserve the slots for transmission by the base
station(s) until time-out occurs. The base station should refresh the time-out
value with each transmission of Message 20 in order to allow mobile stations
to terminate their reservation for the use of the slots by the base stations (refer
t0 § 3.3.1.2).

Sept. 2002

52




Technical Clarification of Rec. ITU-R M.1371-1 Edition 1.3

The parameters "Offset Number”, "Number of Slots", "Time-out™, and "Incre-
ment" should be treated as a unit, meaning that if one parameter is defined all
other parameters should be defined within that unit. The parameter "Offset
Number" should denote the offset from the slot in which Message 20 was re-
ceived to the first slot to be reserved. The parameter "Number of Slots" should
denote the number of consecutive slots to be reserved starting with the first re-
served slot. This defines a reservation block. This reservation block should not
exceed 5 slots. The parameter "Increment” should denote the number of slots
between the starting slot of each reservation block. If "Increment” is set to
zero, there should be no additional reservation blocks. The values recom-
mended for “Increment” are as follows: 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 frame. This message
applies only to the frequency channel in which it is transmitted.

If interrogated and no data link management information is available, only
Offset number 1, number of slot offsets 1, time-out 1, and increment 1 should
be sent. These fields should all be set to zero.

TABLE 33
Parameter Number of bits Description

Message ID 6 Identifier for message 20; always 20

Repeat Indicator 2 Used by the repeater to indicate how many times
a message has been repeated. Refer to § 4.6.1;
0 - 3; default = 0; 3 = do not repeat any more.

Source station ID 30 MMSI number of base station

Spare 2 Not used. Should be set to zero

Offset number 1 12 Reserved offset number; 0 = not available.

Number of slots 1 4 Number of reserved consecutive slots: 1 — 15;
0 = not available

Time-out 1 3 Time-out value in minutes; 0 = not available.

Increment 1 11 Increment to repeat reservation block 1; 0 = not
available.

Offset number 2 12 Reserved offset number (Optional)

Number of slots 2 4 Number of reserved consecutive slots: 1 - 15;
optional

Time-out 2 3 Time-out value in minutes (optional)

Increment 2 11 Increment to repeat reservation block 2 (op-
tional)

Offset number 3 12 Reserved offset number (optional)

Number of slots 3 4 Number of reserved consecutive slots: 1 - 15;
optional

Time-out 3 3 Time-out value in minutes (optional)

Increment 3 11 Increment to repeat reservation block 3 (op-
tional)

Offset number 4 12 Reserved offset number (optional)
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Number of slots 4 4 Number of reserved consecutive slots: 1 - 15;
optional

Time-out 4 3 Time-out value in minutes (optional)

Increment 4 11 Increment to repeat reservation block 4 (op-
tional)

Spare max 6 Not used. Should be set to zero The number of
spare bits which may be 0, 2, 4, or 6 should be
adjusted in order to observe byte boundaries.

Total number of bits 72 -160

2.48.2 Rationale for Clarification:

Since the SI of a mobile station that sends with a reporting rate of 60 reports/minute is
seven (7), this change will ensure that at least 2 available slots will be found. This
clarification puts the onus on the configuration of the base station.

2.48.3 Date of amendment: Edition 1.0: 10.2001; Edition 1.3: 09.2002

2.48.4 Comment:

No comment

2.49 AZ2; §3.3.8.2.17 Message 21:

Aids to Navigation Report

2.49.1 Proposed Clarifying Text
This message should be used by an A-to-N AIS station. This station may be
mounted on an Aid-to-Navigation_or this message may be transmitted by a
fixed station when the functionality of an A-to-N station is integrated into the

fixed station. This message should be transmitted autonomously at a Report-

ing Rate of once every three (3) minutes or it may be assigned by an Assigned
Mode Command (Message 16) via the VHF data link, or by an external com-
mand. This message should not occupy more than two slots.

TABLE 34
Parameter Number Description
of bits

Message ID 6 Identifier for this message 21

Repeat Indicator 2 Used by the repeater to indicate how many times a message has been re-
peated. Refer to § 4.6.1; 0 - 3; default = 0; 3 = do not repeat any more.

ID 30 MMSI number

Type of Aids-to- 5 0 = not available = default; +—15—=Fixed-Aid-to-Navigation; 1631 =

Navigation FHeating-Aid-te-Navigation: refer to appropriate definition set up by IALA;
refer to Table 34bis.

Name of Aids-to- 120 Maximum 20 characters 6 bit ASCI|,

Navigation "O0OO@EEE@E@O@O@@@@@@" = not available = default.
The name of the Aid-to-Navigation may be extended by the parameter
"Name of Aid-to-Navigation Extension" below.

Position accuracy 1 1 =high (<10 m; Differential Mode of e.g. DGNSS receiver) 0 =low
(>10 m; Autonomous Mode of e.g. GNSS receiver or of other Electronic
Position Fixing Device) ; Default = 0

Longitude 28 Longitude in 1/10 000 min of position of Aids-to-Navigation (+180 degrees,
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East = positive, West =negative. 181 degrees (6791ACO0 hex) = not avail-
able = default)

Latitude

27

Latitude in 1/10 000 min of an Aids-to-Navigation (90 degrees,
North =positive, South =negative, 91 degrees (3412140 hex) = not avail-
able = default)

Dimension/Reference
for Position

30

Reference point for reported position; also indicates the dimension of an
Aid-to-Navigation in metres (see Fig. 18 and § 3.3.8.2.3.3), if relevant. (1)

Type of Electronic
Position Fixing De-
vice

0 = Undefined (default);

1 =GPS,

2 = GLONASS,

3 = Combined GPS/GLONASS,

4 = Loran-C,

5 = Chayka,

6 = Integrated Navigation System,

7 = surveyed.For fixed AtoNs and virtual/pseudo AtoNs, the surveyed
position should be used. The accurate position enhances its function as a
radar reference target.

8 — 15 = not used.

Time Stamp

UTC second when the report was generated by the EPFS (0 -59,

or 60 if time stamp is not available, which should also be the default value,
or 61 if positioning system is in manual input mode,

or 62 if Electronic Position Fixing System operates in estimated (dead
reckoning) mode,

or 63 if the positioning system is inoperative)

Off-Position Indicator

For floating Aids-to-Navigation, only: 0 = on position; 1 = off position;
NOTE - This flag should only be considered valid by receiving station, if
the Aid-to-Navigation is a floating aid, and if Time Stamp is equal to or
below 59. For floating AtoN the guard zone parameters should be set on
installation.

Reserved for regional
or local application

Reserved for definition by a competent regional or local authority. Should
be set to zero, if not used for any regional or local application. Regional
applications should not use zero.

RAIM-Flag

RAIM (Receiver Autonomous Integrity Monitoring) flag of Electronic Posi-
tion Fixing Device; 0 = RAIM not in use = default; 1 = RAIM in use)

Virtual/pseudo
AtoN Flag

[—

0 = default = real A to N at indicated position; 1 = virtual/pseudo AtoN,
does not physically exist, may only be transmitted from an AIS station
nearby under the direction of a competent authority. (2)

Assigned Mode Flag

|—

0 = Station operating in autonomous and continuous mode =default
1 = Station operating in assigned mode

Spare

31

Spare. Not used. Should be set to zero.

Name of Aid-to-
Navigation Extension

0,6,12,

This parameter of up to 14 additional 6-bit-ASCII characters for a 2-slot

18, 24,

message may be combined with the parameter "Name of Aid-to-

30, 36,

Navigation" at the end of that parameter, when more than 20 characters are

.. 84

needed for the Name of the Aid-to-Navigation. This parameter should be

omitted when no more than 20 characters for the name of the A-to-N are
needed in total. Only the required number of characters should be transmit-
ted, 1. e. no (@-character should be used.

Spare

Spare. Used only when parameter "Name of Aid-to-Navigation Extension"

or6

1s used. Should be set to zero. The number of spare bits should be adjusted
in order to observe byte boundaries.

Sept. 2002

55




Technical Clarification of Rec. ITU-R M.1371-1 Edition 1.3

Number of bits

272 Occupies two slots.
—360

Footnotes:

(1) When using 3.3.8.2.3.3 for Aids-to-Navigation the following should be observed:

e For fixed Aids-to-Navigation, virtual and pseudo A-to-Ns. and for off-shore
structures, the orientation established by the dimension A should point to true
north.

e For floating aids larger than 2 m * 2 m the dimensions of the Aids to Navigation
should always be given approximated to a square, i.e. the dimensions should al-
ways be as follows A=B=C=D#£0. (This is due to the fact, that the orientation of
the floating Aid to Navigation is not transmitted. The reference point for reported
position is in the center of the square.)

 A=B=C=D=1 should indicate objects (fixed or floating) smaller than or equal to
2m * 2m. (The reference point for reported position is in the center of the square.)

(2) When transmitting virtual/pseudo Aids to Navigation information, i.e. the vir-
tual/pseudo Aids to Navigation Target Flag is set to one (1), the dimensions should be
set to A=B=C=D=0 (default). This should also be the case, when transmitting "refer-
ence point" information (see Table 34bis).

This message should be transmitted immediately after any parameter value
was changed.

Note on Aids-to-Navigation within AlS:

The competent international body for Aids-to-Navigation, IALA, defines an
Aid-to-Navigation as: "a device or system external to vessels designed and op-
erated to enhance safe and efficient navigation of vessels and/or vessel traf-
fic." (IALA Navguide, Edition 1997, Chapter 7).

The IALA Navguide stipulates: "A floating aid to navigation, which is out of
position, adrift or during the night is unlighted, may itself become a danger to
navigation. When a floating aid is out of position or malfunctioning, naviga-
tional warnings must be given."” Therefore, a station, which transmits Message
23 21, could also transmit Safety Related Broadcast Message (Message 14)
upon detecting that the floating Aid-to-Navigation has gone out of position or
is malfunctioning, at the competent authority's discretion.
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Table 34bis Type of A to N
The nature and type of AtoN can be indicated with 32 different codes, as

shown below

o
Q.
D

Definition

Default, Type of A to N not specified

Reference point

RACON

P IY I T

Structure off shore, such as oil platforms, wind farms, rigs.
(Note: This code should identify an obstruction that is fitted
with an Aid-to-Navigation AIS station.)

Spare

Fixed A to N

Light, without sectors

Light, with sectors

Leading Light Front

Leading Light Rear

Beacon, Cardinal N

— (NO|lo I ION ||l

Beacon, Cardinal E

Beacon, Cardinal S

Beacon, Cardinal W

Beacon, Port hand

Beacon, Starboard hand

Beacon, Preferred Channel port hand

Beacon, Preferred Channel starboard hand

Beacon, Isolated danger

Beacon, Safe water

Beacon, Special mark

Floating A to N

Cardinal Mark N

Cardinal Mark E

N

Cardinal Mark S

Cardinal Mark W

Port hand Mark

Starboard hand Mark

Preferred Channel Port hand

Preferred Channel Starboard hand

Isolated danger

3

Safe Water

o8] D ([D{|D | [[DN || D ([N {[= = (= {]= = (= {] = [|— ||—
BIB[R SRR RS IR =[E]S [ |< =& =S S [=]s

Special Mark

[98)
—

Light Vessel / LANBY

Note:

(1) The types of Aids to Navigation listed above are based on the IALA Maritime

Buovage System, where applicable.

(2) There is potential for confusion when deciding whether an aid is lighted or

unlighted. Competent authorities may wish to use the regional/local section of the

message to indicate this.
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2.49.2 Rationale for Clarification:

1.) Rationale for introduction of parameter "Name of A-to-N Extension": IALA rec-
ognized that there are many cases, where longer designations for A-to-Ns are required
(for details refer to the IALA AIS Guidelines). For a two-slot message, the maximum
number of additional characters is 14. The rationale for not allowing more than 2 slots
is to optimise the load of the VDL.

2.) Rationale for introduction of parameter "Virtual/pseudo A-to-N flag": In some
situations it might be useful to transmit information on a physically non-existing
AtoN. A method is required to differentiate between this type of virtual/pseudo AtoN
targets from real AtoN objects. It is proposed that one of the spare bits in Message
#21 be used as a "virtual/pseudo AtoN flag".

3.) Rationale for introduction of the Type of AtoN table: Recommendation ITU-R
M.1371-1 requires so.

4.) Rationale for the introduction of the Assigned mode flag: Since the A-to-N AIS
Station may be assigned a different reporting rate, the entering into assigned mode
needs to be indicated.

2.49.3 Date of amendment: Edition 1.0: 10.2001; Edition 1.3: 09.2002

2.49.4 Comment

This message does not affect any other mobile or base station message or AIS VDL
behaviour. In particular, this message is output transparently on the Presentation Inter-
face by Class A shipborne mobile stations. This message does, however, affect appli-
cations making use of it, both on the transmitting as on the receiving side. Therefore,
future amendments should be done in a way to avoid creating legacy problems for ap-
plications.

2.50 AZ2; 8§4.1.1 Operating frequency channels

2.50.1 Proposed Clarifying Text
Two frequency channels have been designated in RR Appendix S18 for AIS use
worldwide, on the high seas and in all other areas, unless other frequencies
are designated on a regional basis for AIS purposes. The two designated fre-
guencies are:

AIS 1 (Channel 87B, 161.975 MHz), (2087) *; and

AIS 2 (Channel 88B, 162.025 MHz) (2088)*.

The AIS should default to operation on these channels.

Operation on other channels should be accomplished by the following means:
Manual input commands (manual switching) from AIS input device, TDMA
commands from a base station (automatic switching by TDMA telecommand),
DSC commands from a base station (automatic switching by DSC telecom-
mand) or commands from shipborne systems, e.g. ECDIS or ENC (automatic
switching by shipborne system command) via IEC 61162 command. The last
eight (8) received regional operating settings including the region itself should
be stored by the mobile station._All stored regional operating settings should
be time/date-tagged and they should be tagged with information by what input
means this regional operating setting was received (TDMA Msg 20, DSC tele-
command, Manual input, input via Presentation Interface).

* See Recommendation ITU-R M.1084, Annex 4.
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For channel management when position information is lost during normal op-
eration, the current frequency channel use should be maintained until ordered
to change by an addressed channel management message (addressed DSC
command or addressed Message 22) or by manual input.
2.50.2 Rationale for Clarification:
This clarification introduces a time/date and source tag to every memory of regional
operating settings. The time/date tag allows the mobile station to determine what re-
gional operating setting should be erased based upon age (refer to clarification of
A2,84.1.8). The source tag allows priorities to be assigned to different sources of
channel management setting inputs (refer to clarification of A2, §4.1.8).
2.50.3 Date of amendment: Edition 1.0: 10.2001; Edition 1.3: 09.2002
2.50.4 Comment:
This clarification has been incorporated in the design and tests of Class A shipborne
mobile AIS stations as far as mobile stations are affected. Any future change to this
clarification should consider not to create a legacy issue.

251 AZ2;84.1.2 Normal default mode of dual channel operation

2.51.1 Proposed Clarifying Text
The normal default mode of operation should be a two-channel operating
mode, where the AIS simultaneously receives on both channels in parallel. In
order to accomplish this performance, the AIS transponder should contain two
TDMA receivers.
Channel access is performed independently on each of the two parallel chan-
nels.
For periodic repeated messages, including the initial link access, the trans-
missions should alternate between AIS 1 and AIS 2. This alternating behaviour
is on a transmission by transmission basis, without respect to time frames.
Transmissions_of own station following slot allocation announcements_of own
station, responses_of own station to interrogations, responses_of own station to
requests, and acknowledgements_of own station should be transmitted on the
same channel as the initial message received.
For addressed messages, transmissions should utilize the channel in which
messages from the addressed station were last received.
For non-periodic messages other than those referenced above, the transmis-
sions of each message, regardless of message type, should alternate between
AIS 1 and AIS 2.
Base stations could alternate their transmissions between AIS 1 and AIS 2 for
the following reasons:

— To increase link capacity.
— To balance channel loading between AIS 1 and AlS 2.

— To mitigate the harmful effects of RF interference.

When a base station is included in a channel management scenario, it should
transmit addressed messages on the channel in which it last received a mes-
sage from the addressed station.

2.51.2 Rationale for Clarification:

Avoid ambiguity with regard to what station is doing what (receiving / sending sta-
tion)
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2.51.3 Date of amendment: 10.2001
2.51.4 Comment:
No comment

2.52 A2; §4.1.5 Transitional mode operations near regional boundaries

2.52.1 Proposed Clarifying Text
The AIS device should automatically switch to the two-channel transitional
operating mode when it is located within five nautical miles, or the transition
zone size (see Table 35), of a regional boundary. In this mode the AIS device
should transmit and receive on the primary AlS frequency specified for the oc-
cupied region; it should also transmit and receive on the primary AlS fre-
guency of the nearest adjacent region. Only one transmitter is required. Addi-
tionally, for dual channel operations as specified in § 4.1.2, except when the
reporting rate has been assigned by Message 16, when operating in this mode,
the reporting rate should be doubled and shared between the two channels (al-
ternate transmission mode). When the AlS is entering the transitional mode, it
should continue to utilize the current channels for transmitting for a full one-
minute frame while switching one of the receivers to the new channel. The
TDMA access rules should be applied to vacating slots on the current channel
and accessing slots on the new channel. This transitional behaviour is neces-
sary only when the channels are changing.
Regional boundaries should be established by the competent authority in such
a way that this two-channel transitional operating mode can be implemented
as simply and safely as possible. For example, care should be taken to avoid
having more than three adjacent regions at any regional boundary intersec-
tion. In this context the high seas area should be considered to be a region
where default operating settings apply. The mobile AIS station should ignore
any channel management command, when there are three different regional
operating settings with adjacent regional operating areas, their corners within
eight miles to each other.
Regions should be as large as possible. For practical purposes, in order to
provide safe transitions between regions, these should be no smaller than 20
nautical miles but not larger than 200 nautical miles on any boundary side.
Examples of acceptable and unacceptable regional boundary definitions are
illustrated in Figures 19a and 19b.

FIGURE 19a FIGURE 19b
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 seas or a major region High seas or a major region

1371-19ab
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2.52.2 Rationale for Clarification:

The corner condition for regional operating areas can be easily checked by the mobile
station when receiving an channel management input. While the areas defined by the
competent authority and transmitted by base stations could be assumed to be correct
(the onus is on the competent authority), the mobile station may also be set by the
manual input or by the shipborne system. To avoid wrong regional areas from those
sources, the clarification was needed. The eight miles are derived from the maximum
size of the transition zone.

2.52.3 Date of amendment: 10.2001

2.52.4 Comment:

This clarification has been incorporated in the design and tests of Class A shipborne
mobile AIS stations as far as mobile stations are affected. Any future change to this
clarification should consider not to create a legacy issue.

2.53 AZ2; §4.1.6 Channel management by manual input

2.53.1 Proposed Clarifying Text
Channel management by manual input should include the geographical area
along with the designated AIS channel(s) for use in that area (refer to Mes-
sage 22). Manual input should be subject to override by TDMA command,
DSC command or shipborne system command, i. e. via Presentation Interface,
in accordance with rules laid out in 4.1.8.
When the user requires a manual input of a regional operating setting, the re-
gional operating settings in use, which may be the default operating settings,
should be presented to the user. The user should then be allowed to edit these
settings partly or in full. The mobile station should ensure, that a regional op-
erating area is always input and that it conforms to the rules for regional oper-
ating areas (refer to 4.1.5). After completion of input of an acceptable regional
operating settings set, the AIS should require the user to confirm a second time
that the input data should be stored and possibly used instantaneously.

2.53.2 Rationale for Clarification:

1.) Shipborne system commands can only be input by the Presentation Interface (if
available; in Class A shipborne mobile equipment a Presentation Interface is re-
quired).

2.) In order to avoid incomplete or invalid manual input to the channel management
settings of the mobile station, the user will be prompted with the current regional op-
erating settings, which he may then edit. The mobile station then checks the input for
a minimum of consistency and requires the user to confirm the input. Only then the
manual may be accepted as regional operating settings. This is to prevent the sensitive
channel management setup from lightly undertaken changes while allowing manual
input, when need should be there locally.

2.53.3 Date of amendment: 10.2001

2.53.4 Comment:

This clarification has been incorporated in the design and tests of Class A shipborne
mobile AIS stations as far as mobile stations are affected. Any future change to this
clarification should consider not to create a legacy issue.
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2.54 A2; §4.1.8 Priority of channel management commands

2.54.1 Proposed Clarifying Text
8 4.1.8 Priority of channel management commands and clearing of stored
regional operating settings
The most current and applicable commands received should override previous
channel management commands in accordance with the following rules:

The mobile AIS station should constantly check, if the nearest boundary of the
regional operating area of any stored regional operating setting is more than
500 miles away from the current position of own station, or if any stored re-
gional operating setting was older than five weeks. Any stored regional operat-
ing setting which fulfils any one of these conditions should be erased from the

memory.

The regional operating settings set should be handled as a whole, i. e. a change
requested for any parameter of the regional operating settings should be inter-
preted as a new regional operating setting.

The mobile AIS station should not accept, i. e. ignore, any new regional oper-
ating setting which includes a regional operating area, which does not conform
to the rules for regional operating areas laid out in 4.1.5.

The mobile AIS station should not accept a new regional operating setting,
which was input to it from shipborne system command, i. e. via the Presenta-
tion Interface, if the regional operating area of this new regional operating set-
ting partly or totally overlaps or matches the regional operating area of any of
the stored regional operating settings, which were received from a base station
either by msg 22 or by DSC telecommand within the last two hours.

A message 22 addressed to own station or a DSC telecommand addressed to
own station should be accepted only if the mobile AIS station is in a region
defined by one of the stored regional operating settings. In this case the set of
regional operating settings should be composed by combining the received pa-
rameters with the regional operating area in use.

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

Subsequently the mobile AIS station should store a new, accepted regional op-
erating setting in one free memory location of the eight memories for regional
operating settings. If there is no free memory location, the oldest regional op-
erating setting should be replaced by the new, accepted one.

No means other then defined herein should be allowed to clear any or all of
the stored regional operating settings. In particular, it should not be possible to

Sept. 2002 62



Technical Clarification of Rec. ITU-R M.1371-1 Edition 1.3

solely clear any or all of the stored regional operating settings by a manual in-
put or by an input via the Presentation Interface without inputting a new re-
gional operating setting.

2.54.2 Rationale for Clarification:

A clarification was needed as to what exactly are the rules, to use the "most current
and most applicable" regional operating settings when there are 8 memory locations to
chose from and when there is a possibility that these memory locations at least in part
have overlapping or matching regional operating areas. In addition, a precise and
globally uniform algorithm was needed to determine how the memory will be man-
aged due to age of entry and source of entry, geographical overlap etc.

2.54.3 Date of amendment: 10.2001

2.54.4 Comment:

This clarification has been incorporated in the design and tests of Class A shipborne
mobile AIS stations as far as mobile stations are affected. Any future change to this
clarification should consider not to create a legacy issue.

2.55 AZ2; §4.3.2 Assigned Reporting Rates

2.55.1 Proposed Clarifying Text
A competent authority may assign a Reporting Rate to any mobile station by
transmitting Assignment Message 16 from a base-er+epeater station. . Except
for the Class A shipborne mobile AIS station, Aan assigned reporting rate
should have precedence over all other reasons for changing reporting rate. If
the autonomous mode requires a higher reporting rate than that directed by
Message 16, the Class A shipborne mobile AIS station should use the autono-
mous mode.

2.55.2 Rationale for Clarification

1.) Separation of functionality of Base Station and Repeater. If a combined
Base/Repeater Station is transmitting Msg. 16 then it is due to the Base Station func-
tionality

2.) Consequential clarification to Al; § 4.2.1 Reporting Rate and A2; § 3.3.6 As-
signed operation

2.55.3 Date of amendment: 10.2001

2.55.4 Comment:

This clarification has been incorporated in the design and tests of Class A shipborne
mobile AIS stations as far as mobile stations are affected. Any future change to this
clarification should consider not to create a legacy issue.

2.56 AZ2; 84.4.1 Intentional Slot Reuse by the own station

2.56.1 Proposed Clarifying Text
A station should reuse time slots only in accordance with this paragraph and
only when own position is available.
When selecting new slots for transmission, the station should select from its
candidate slot set (refer to 8 3.3.1.2) within the desired selection interval.
When the candidate slot set has less than 4 slots, the station should intention-
ally reuse slots, used by other shipborne stations only, in order to make the
candidate slot set equal to 4 slots. Slots may not be intentionally reused from
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stations that indicate no position available. This may result in fewer than 4
candidate slots. The intentionally reused slots should be taken from the most
distant station(s) within the selection interval. Slots allocated or used by base
stations should not be used unless the base station is located over 120 nautical
miles from the own station. When a distant station has been subject to inten-
tional slot reuse, that station should be excluded from further intentional slot
reuse during a time period equal to one frame.

The intentional slot reuse should be performed as indicated in Figure 20 be-
low, which is an example, using an example status of slot use on both operat-
ing frequency channels:

FIGURE 20

Selection Interval (SI)

a
1 2 3 4 5 6 7 8 9 10 11
Channel A F F F F T T D BE | EX | EX X
Channel B F T D E F T F 1B XxFE ol XE

It is intended to intentionally reuse one slot within the Selection Interval of frequency channel A. The

current status of the use of the slots within the Selection Interval on both frequency channels A and B is

given as follows:

The slot for intentional slot reuse should then be selected by the following priority (indicated by the

number of the slot combination as given in the figure above):

Highest Selection Priority: No. 1
No.
No.
No.
No.
No.
No. 4

Lowest Selection Priority No. 8

Combinations 4, 9, 10, 11 and 12 should not be used.

Rationale for not using slot combinations:

No-—4——AHoeated by-anether-near-station

No. Adjacent slot rule

No. 10  Opposite channel rule

No. 11 Adjacentslot rule

No. 12  Base station rule

F = Free

1= Internally allocated (allocated by own station, not in use)

E = Externally allocated (allocated by another station near own station)

B = Allocated by a base station within 120 nautical miles of own station

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

X = Should not be used

~NOoO T wnN

2.56.2 Rationale for Clarification:

e Legend: delete I, replace O by I: There is no slot state "Internally allocated by own
station, not in use". Internal allocated slots can be used for transmission.

e Slot combination 4: There is no absolute differentiation between distant station
and near station. Intentionally reused slots should be taken from the most distant
stations first.
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* Slot combination 8: FATDMA reservation applies only to the frequency channel
in which it is transmitted (refer 3.3.8.2.16). That causes more flexibility of the sys-
tem.

Note: While transmitting, the mobile station can not receive a transmission of a
Base station on the other channel.

2.56.3 Date of amendment: 10.2001

2.56.4 Comment:

This clarification has been incorporated in the design and tests of Class A shipborne

mobile AIS stations. Any future change to this clarification should consider not to

create a legacy issue.

2.57 A2; §4.4.2 Use of Assignment for Congestion Resolution

2.57.1 Proposed Clarifying Text
A base station may assign Reporting Rates to shipberne all mobile stations
except Class A shipborne mobile AIS stations to resolve congestion and can
thus protect the viability of the VDL. To resolve congestion for Class A ship-
borne mobile AIS stations, the base station may use slot assignments to redi-
rect slots used by the Class A shipborne mobile AIS station to FATDMA re-
served slots.

2.57.2 Rationale for Clarification:

For Class A shipborne mobile AIS stations it is not possible to assign a lower Report
Rate then defined in Table 1A.

2.57.3 Date of amendment: 10.2001

2.57.4 Comment:

This clarification has been incorporated in the design and tests of Class A shipborne
mobile AIS stations. Any future change to this clarification should consider not to
create a legacy issue.

2.58 AZ2; § 4.5 Base Station Operation

2.58.1 Proposed Clarifying Text
A base station accomplishes the following tasks;-additional-to-a-mebie-sta-
tion:

1) provides synchronization for stations not directly synchronized: Esit
Transmits Base Station Reports (Message 4) with the default update
rate;

2) provides transmission slot assignments (refer to § 3.3.6.2 and to § 4.4.2);

3) provides assignment of Reporting Rates to mobile station(s) (refer to §
3.3.6.1.and to § 4.3.1.4);

4) uyse-ef transmits Channel Management Messages;
5) optionally provides GNSS corrections via the VDL by Message 17 op-
tionally.

2.58.2 Rationale for Clarification:
False statement: Base station functions are not additional to the functions of a mobile
station.
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2.58.3 Date of amendment: Edition 1.0: 10.2001; Edition 1.3: 09.2002
2.58.4 Comment:
No comment

2.59 AZ2; 8§ 4.6 Repeater Operation

2.59.1 Proposed Clarifying Text
AIS base stations should consider repeater operations where it is necessary to
provide extended environments-for-shipberne-AlS-transponders. The extended
AIS environment may contain one or more repeaters.
In order to implement this function efficiently and safely, the relevant-compe-
tent authority should perform a comprehensive analysis of the required cover-
age area and user traffic load, applying the relevant engineering standards
and requirements.
A repeater may operate in the following modes:

1) Duplex repeater mode.
2) Simplex repeater mode.

2.59.2 Rationale for Clarification:

Functional separation between base- and repeater station.

Extended AIS environment could be provided by repeater operation not just for ship-
borne mobile AIS stations but for all other mobile and base station messages.

2.59.3 Date of amendment: 10.2001

2.59.4 Comment:

No comment

2.60 AZ2; 8§4.6.1.2 Base station/repeater station use of Repeat Indicator

2.60.1 Proposed Clarifying Text
4.6.1.2 Base station/simplex repeater station use of Repeat Indicator
The Repeat Indicator should be transmitted by base/repeater stations whenever
the transmitted message is a repeat of a message already transmitted from an-
other station.

2.60.2 Rationale for Clarification:

The repeat indicator has no bearing on duplex repeater.
2.60.3 Date of amendment: 10.2001

2.60.4 Comment:

No comment

2.61 A2; 84.6.3.3 Synchronisation and Slot selection
2.61.1 Proposed Clarlfylng Text

Intentional slot reuse (referred to in 8 4.4.1) should be performed when re-
quired. In order to assist in slot selection, measurement of received signal
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strength by the repeater station should be considered. The received signal
strength indicator (RSSI) will indicate when two or more stations are
transmitting in the same slot at approximately the same distance from the
repeater station. A high level of received signal strength will indicate that the
transmitting stations are close to the repeater, and a low level of received
signal strength will indicate that the transmitting stations are farther away.
Congestion resolution on the VDL may be applied (refer to § 4.4.2).

2.61.2 Rationale for Clarification:

A repeater station does not transmit its own positional information.
2.61.3 Date of amendment: Edition 1.0: 10.2001; Edition 1.3: 09.2002
2.61.4 Comment:

2.62 AZ2; 85.2.1 Conversion to transmission packets

2.62.1 Proposed Clarifying Text
The transport layer should convert data, received from the Presentation Inter-
face, into transmission packets. If the length of the data requires a transmis-
sion that exceeds five (5) slots (refer to Table 36 for guidance)_or, for a mobile
AIS station, if the total number of RATDMA transmissions of messages 6, 8,
12, and 14 in this frame exceeds 20 slots the AlS should not transmit the data,
and it should respond with a negative acknowledgement to the Presentation
Interface.
Table 36 is based on the assumption that the theoretical maximum of stuffing
bits will be needed. A mechanism may be applied, which determines, prior to
transmission, what the actually required bit stuffing will be with reference to
8 3.2.2.1, depending on the actual content of the input for transmission from
the Presentation Interface. If this mechanism determines that less stuffing bits
than indicated in Table 36 would be needed, more data bits than indicated in
Table 36 may be transmitted, applying the actually required number of stuff-
ing bits. However, the total number of slots required for this transmission
should not be increased by this optimization.
Taking into account that safety related and binary messages should be used, it
is of importance that the variable messages are set on byte boundaries. In or-
der to ensure that the required bit stuffing for the variable length messages is
provided for in the worst case condition, with reference to the packet format
(ref. § 3.2.2.2) the following parameters should be used as a guideline:

Table 36
Number of | Maximum Stuffing Bits Total Buffer Bits
slots Data Bits
1 136 36 56
2 360 68 88
3 584 100 120
4 808 132 152
5 1032 164 184

2.62.2 Rationale for Clarification:
editorial clarification
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2.62.3 Date of amendment: 10.2001

2.62.4 Comment:

This clarification has been incorporated in the design and tests of Class A shipborne
mobile AIS stations. Any future change to this clarification should consider not to
create a legacy issue.

2.63 A2; §5.3.1 Addressed message

2.63.1 Proposed Clarifying Text:
Addressed messages should have a destination user ID. The source station
should anticipate an acknowledgement message (Message 7 or Message 13).
If an acknowledgement is not received the station should retry the transmis-
sion. A-time-out-of The station should wait 4 seconds is-aHewed before at-
tempting retries. When a transmission is retried, the Retransmit Flag should
be set to "retransmitted". The number of retries should be 3, but it sheuld
could be configurable between 0 and 3 retries by an external application via
the Presentation Interface. When set to a different value by an external appli-
cation, the number of retries should default to 3 retries after 8 minutes. The
overall result of the data transfer should be forwarded to above layers. The
acknowledgement should be between transport layers in two stations.
Each data transfer packet on the Presentation Interface should have a unique
packet identifier consisting of the message type (binary or safety related mes-
sages), the source-ID, the destination-1D, and a sequence number.
The sequence number should be assigned in the appropriate Presentation In-
terface message which is input to the station.
The destination station should return the same sequence number in its ac-
knowledgement message on the Presentation Interface.
The source station should not reuse a sequence number until it has been ac-
knowledged or time-out has occurred.
The acknowledgement should be put first in the data transfer queue both on
the Presentation Interface and on the VDL.
These acknowledgements are applicable only to the VHF data link. Other
means must be employed for acknowledging applications.
Refer to the following Figure and Annex 6.
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FIGURE 21
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2.63.2 Rationale for Clarification:

(1) Editorial clarification; the word "allow" could be mistakenly interpreted as "al-
lowance", i. e. there could possibly be other settings. There cannot be a randomly se-
lected number of seconds.

(2) “Should” was replaced by “could” because there is no provision for mobiles to be
configured via the PL

2.63.3 Date of amendment: Edition 1.0: 10.2001; Edition 1.3: 09.2002

2.63.4 Comment:

No comment
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2.64 A3; 81 General

2.64.1 Proposed Clarifying Text
1.1  The AIS should be capable of performing limited AlS-related DSC op-
erations conforming to the provisions of Recommendations ITU-R M.493,
ITU-R M.541 and ITU-R M.825-3. These operations should not include either
Annex 2 of Recommendation ITU-R M.825-3 or distress-related features of
Recommendation ITU-R M.493. An AIS station should not respond or take ac-
tion on any calls with categories other than 103. In order to accomplish this
performance, the AlS device should contain a dedicated DSC receiver that is
tuned permanently to channel 70. However, a dedicated DSC transmitter is
not required.
1.2 DSC-equipped shore stations may transmit BSEal-ships VTS areca
geographic coordinates calls only or calls specifically addressed to individual
stations on channel 70 to specify regional boundaries and regional frequency
channels and transmitter power level to be used by the AIS in those specified
regions. The AIS device should be capable of responding to Expansion Sym-
bols No. 00, 01, 09, 10, 11, 12, and 13 of Table 5 of Recommendation ITU-R
M.825-3 by performing operations in accordance with Annex 2, § 4.1 with the
regional frequencies and regional boundaries specified by these calls. Calls
addressed to individual stations that do not contain Expansion Symbols No. 12
and 13 should be used to command these stations to use the specified channels
until further commands are transmitted to these stations. Primary and secon-
dary regional channels (Recommendation ITU-R M.825-3, Table 5) corre-
spond to Table 35 (Message 22) channel A and channel B, respectively. The
only value used by Expansion Symbol No 01 should be 2 and 12, meaning 2
watt or 12,5 watt. This applies to TDMA and DSC transmissions.
Expansion Symbol No 00 does not affect TDMA channels.
1.3 The shore station should ensure that the total DSC traffic should be
limited to 0.075 Erlang in accordance with Recommendation ITU-R M.822.

2.64.2 Rationale for Clarification:

1) The AIS mobile station should only operate with Category Symbol No 103 "safety

call related to VTS operation" in order not to disturb operation of GMDSS equipment.

2) Refer to ITU Document 8B/TEMP/109-E, 6 May 2002

2 3) The AIS mobile station should only operate with 2 watt or 12,5 watt. All other

values should be ignored.

3 4) Clarifying the use of Expansion Symbol 00, which does affect the DSC VHF

working channel only.

2.64.3 Date of amendment: Edition1.0: 10.2001; Edition 1.2: 02.2002; Edition
1.3:09.2002

2.64.4 Comment

2.65 A3; 82 Scheduling
2.65.1 Proposed Clarifying Text

Shore stations that transmit BSE-al-ships VTS area geographic coordinates
calls_only to designate AlS regions and frequency channels should schedule

their transmissions such that ships transiting these regions will receive suffi-
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cient notice to be able to perform the operations in Annex 2, 88 4.1.1t0 4.1.5.
A transmission interval of 15 minutes is recommended, and each transmission
should be made twice, with a time separation of 500 ms between the two
transmissions, in order to ensure that reception by AIS transponders is ac-
complished.
2.1 DSC operations performed by the AIS should be scheduled subject to
the TDMA operations such that the either TDMA TX or RX operations are not
impaired or delayed, i.e. DSC calls from mobiles should be transmitted only
when there is a sufficient, consecutive number of free TDMA slots available
for the time period equivalent to the duration of the intended DSC call.
2.2 The automatic response to DSC calls addressed to a "VTS area"
should be transmitted after a random delay, distributed over the range of 0 to
20 s, providing the DSC signaling channel is clear of other traffic and subject
to the restrictions of § 2.1.

2.65.2 Rationale for Clarification:

1) Refer to ITU Document 8B/TEMP/109-E, 6 May 2002

2) Clarification of DSC operations in AIS.

2.65.3 Date of amendment: Edition 1.2: 02.2002; Edition 1.3: 09.2002

2.65.4 Comment

2.66 A3; 83 Polling

2.66.1 Proposed Clarifying Text
3.1  The AlIS should be capable of automatically transmitting a DSC re-
sponse to an interrogation request for information, as specified in Recommen-
dation ITU-R M.825-3, Annex 1. An automatic response should be transmitted
to any interrogation containing one or more of the symbols 101, 362 102, 103,
104, 108, 109, 111, 112 and 116 of Table 4 of Annex 1 of Recommendation
ITU-R M.825-3. When an automatic response is required, but the requested
information is not available, the relevant symbol in the response should be fol-
lowed by the symbol 126._If own station Type of Ship and Cargo Type
parameter of Message 5 is other than 50-99 (refer to Annex 2, § 3.3.8.2.3.2),
then the type of ship response to a DSC poll (Table 3 of ITU-R M.825-3)

should be 99.
2.66. 2 Ratlonale for Clarlflcatlon

s+g&me&t—f&aeﬁem;vas—r&9$@dees+xet—appl—y—fe&%§- Symbol 102 does apply for
AlS.

2.) The Type of Ship and Cargo Type parameter of Message 5 was further developed
although originally identical to the Table 3 of M.825. Therefore, a clarification is
needed about how the AIS should respond on the DSC channel to a type-of-ship-
qualified DSC poll, when a different type of ship is set than encoded by 50 — 99.
2.66.3 Date of amendment: Edition 1.0: 10.2001; Edition 1.1: 12.2001

2.66.4 Comment:

This clarification has been incorporated in the design and tests of Class A shipborne
mobile AIS stations. Any future change to this clarification should consider not to
create a legacy issue.
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2.67 A3; 8 4 Regional channel designation

2.67.1 Proposed Clarifying Text
4.1 For designation of regional AIS frequency channels, expansion sym-
bols No. 09, 10 and 11 should be used in accordance with Table 5 of Recom-
mendation ITU-R M.825-3. Each of these expansion symbols should be fol-
lowed by two DSC symbols (4 digits) which specify the AIS regional chan-
nel(s), as defined by Recommendation ITU-R M.1084, Annex 4. This allows for
simplex, duplex, 25 kHz and 12.5 kHz channels for regional options, subject to
the provisions of Appendix S18 of the Radio Regulations. Expansion symbol
No. 09 should designate the primary regional channel, and expansion symbol
No. 10 or 11 should be used to designate the secondary regional channel. The
RF interference environment flag does not apply to AIS. It should be set to
Z€10.
4.2 When single-channel operation is required, expansion symbol No. 09
should be used, only. For two-channel operation, either expansion symbol No.
10 should be used to indicate that the secondary channel is to operate in both
transmit and receive modes, or expansion symbol No. 11 should be used to in-
dicate that the secondary channel is to operate only in receive mode.

2.67.2 Rationale for Clarification:

Clarifying the use of Expansion Symbol No 09, No 10 and No 11

2.67.3 Date of amendment: Edition 1.2: 02.2002

2.67.4 Comment:

2.68 A3, 85 Regional area designation

2.68.1 Proposed Clarifying Text
For designation of regional areas for utilizing AIS frequency channels, expan-
sion symbols No. 12 and 13 should be in accordance with Table 5 of Recom-
mendation ITU-R M.825-3. Expansion symbol No. 12 should be followed by
the geographical coordinate address of the northeastern corner of the Merca-
tor projection rectangle to the nearest tenth of a minute. Expansion symbol
No. 13 should be followed by the geographical coordinate address of the
southwestern corner of the Mercator projection rectangle to the nearest tenth
of a minute. When using DSC for regional area designation it should be as-
sumed that the transitional zone size has the default value (5 nautical miles)
For calls addressed to individual stations, expansion symbols No. 12 and 13
may be omitted (see § 1.2 of this Annex).

2.68.2 Rationale for Clarification:

There is no symbol in DSC for transitional zone size. Therefore the default value

should de used.

2.68.3 Date of amendment: 10.2001

2.68.4 Comment:

No comment
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2.69 A5;83.1
ing 6-bit ASCII

2.69.1 Proposed Clarifying Text

This international function message should be used by a ship or base station to send

6-bit ASCII text telegram to other AlS stations. The text telegram can be sent with ei-

International Function Message 0: Text telegram us-

ther binary message 6 or 8. The acknowledge required flag should not be set when
using the broadcast message 8

Table 38
Parameter Number of bits Description

Acknowledge 1 1 = Reply is required

required 0 = Reply is not required

Message se- 11 Sequence number to be incremented by the application

quence num-

ber

Text message 924 908 6-bit ASCII as defined in Annex 2, Table 14. When using this IFM, the
number of slots used for transmission should be minimized taking into
account the table below.

Spare bits N Formula for inserting for spare bits

Total Number 936 920

of Bits

The following table gives the number of 6-bit-ASCII characters, so that the whole
message fits into a given number of slots. It is recommended that any application

minimizes the use of slots by limiting the number of characters to the numbers given,
if possible:

Number of slots Maximum number of 6-bit-ASCII characters

Addressed Binary Mes-

Broadcast Binary Mes-

sage, 06 sage
1 8 14
2 46 51
3 83 88
4 120 126
5 158 163

2.69.2 Rationale for Clarification

Correcting wrong number of bits since Al was not incorporated in the previous calcu-
lation.

2.69.3 Date of amendment: Edition 1.1: 12.2001

2.69.4 Comment:

Sept. 2002 73



3  Mapping of sections of M.1371-1 to different kind of AIS stations

3.1General

Different kind of AIS devices can be defined:

a) Mobile stations

e Class A shipborne mobile AIS stations, confirming the IMO carriage requirements,

e Class B shipborne mobile AIS stations, not falling under the IMO carriage requirements,

¢ SAR airborne mobile AIS stations,

¢ A-to-N (Aid to navigation) stations, mobile based; in addition, there may be an A-to-N transmission process be added to an AIS base station.
b) Fixed stations

e AIS base stations,

e AIS simplex repeater stations,

e AIS duplex repeater stations.

(Note: "Mobile" and "fixed" is referred to as VDL related functionality. A station, which behaves like a "mobile" station on the VDL, may be fixed, and vice versa.)

For Class B, SAR and AtoN AIS stations these tables may not reflect the latest developments. An attempt was made however to indicate what would be required in order to ful-
fil the requirement for 1371-1 compatibility. Areas of uncertainties have been identified by question mark. THESE COLUMNS WILL BE UPDATED WITH THE NEXT
EDITION (Ed. 1.4) OF THIS DOCUMENT. In the future additional new types of AIS devices will appear e.g. Class A derivatives for regional applications (e.g. the European inland
waterways) or receive only shipborne mobile AIS devices, etc. These are not included expressively in this document. However, these future types of AIS devices should be designed in
accordance with the description given herein which fits best, e.g. regional derivatives of Class A shipborne mobile AIS equipment should comply to the functional requirements of Class
A shipborne mobile AIS equipment, or receiving-only shipborne mobile AIS devices should comply with the receiving functionality of Recommendation ITU-R M. 1371-1 which applies
to either Class A or Class B shipborne mobile AIS equipment

The following table maps all sections/paragraphs in Recommendation ITU-R M.1371-1 for the types of AIS devices. The table gives an overview of whether a certain section/paragraph
applies compulsory, recommended or only as an option or whether it should not be used by this particular AIS device at all. Reading of the table is as follows:

There are a number of footnotes and remarks in the table which are explained in the 'Remarks' column.
There are some question marks included ,indicating section applications, which have to be discussed further.
When an '@’ is given in the paragraph column, also the sub paragraphs are included in that function.

3.2Sections or paragrahs

For each type of device, there are 4 small columns showing the applicability, where ‘X’ indicates that the section/paragraph is applicable, and ‘—° that the section/paragraph is not applica-
ble. The meaning of the four applicability columns is:

Compulsory in any configuration

Not allowed; must not be done or used or output

Recommended, but not part of minimum requirements

purely optional

Transmit if VDM sentence is received

<OoO®zAO
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Example:

Annex, Short description Cl. A ship- | Cl. Bship- | SAR air- | Remarks
Paragraph borne mo- | borne mo- | craft mo-

of bile station | bile station ] bile station

M.1371-1 CINJR]JOJCINIR]O]JCIN]R]O

A2, Long transmission packets X X X | 8) Limit to 2 slots.
3.2.2.11 8)

This section is Compulsory for Cl A, Not allowed for Cl B and Optional for SAR. For Cl B the message is limited to 2 slots.

3.3Section/paragraphs describing Messages

Each message as described in A2, 3.3.8.2.1......18 can have the following functions:
G Generate the message and transmit
R Receive, process and internal use of the message
P Presentation interface output
T Transmit by repeater station after receiving it (repeat)
Example:
Annex, Short description Cl. A ship- | Cl. B ship- | Repeater | Remarks
Paragraph borne mo- | borne mo- station
of bile station | bile station | Simplex
M.1371-1 CINJR]JOJCINIR]O]JCIN]R]O
A2, Message 1, 2, 3 G|T RIG RIG P
3.3.8.2.1 Position report R P|IT T

P

This message will be generated by a Cl A system only, explicitly not by the others, all systems will receive it and send it to the presentation interface (optional for repeater station). Cl1 A
and Cl B may not repeat it but the repeater station will do that.

Summarized:

x  Applicable
--  Not Applicable
?  to be discussed

@ paragraph description, including sub-paragraphs
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Compulsory in any configuration

Not allowed; must not be done or used or output
Recommended, but not part of minimum requirement

purely Optional

= RO

Generate and transmit

Receive, process and internal use

Presentation interface output

Transmit by repeater stations after receiving (repeat).
This functionality is not allowed for AIS base sta-
tions.

Transmit if VDM sentence is received
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X applicable C Compulsory in any configuration G Generate and transmit
-- Not Applicable N Not allowed; must not be done or used or output R Receive, process and internal use
? to be discussed R Recommended, but not part of minimum requirement P Presentation interface output
@  paragraph description, including sub-paragraphs (6] purely Optional T Transmit by repeater stations after receiving (repeat)
\" Transmit if VDM sentence is received
Annex, Short description Cl. A ship- | Cl. B ship- | SAR air- A-to-N Base Repeater Repeater | Remarks
Paragraph borne mo- | borne mo- | craft mo- station station station station
of bile station ] bile station ] bile station Simplex Duplex
M.1371-1 CINIr]OICINIR[O]CINIRIO]CIN|R]OICIN]R]O]CINIR]O]JCIN]|R]O
A2, 1 Structure X X X X X X X
A2,2 Physical layer X X X X X X X
A2,2.1.1 Physical layer, Parameters, Gen- | X X X X X X X
A2,2.1.2 eral, Constants and Bandwith
A2,2.1.3 |except Table 2 PH.TXP
A2,2.1.1 Table 2 PH.TXP High setting of | x X X x| x X X 1) Because high altitude transmitting
transmit output power DI power need to be considered. The pro-
posal is to switch off the transmitter for
high altitude, switch to low transmitting
power setting at medium altitude and to
normal operation at low altitude.
Table 2 PH.TXP Low setting of | X X X X X X X
transmit output power 1)
A2,2.1.4 | Transmission media X X X X X X X 2) For Long Range see remark A4
2) Za 2a) The AIS duplex repeater should
operate on a duplex pair as specified by
a competent authority.
A2,2.1.5 Dual channel operation, 2 re- X X X X X X -
ceivers
Transmission on 2 frequencies X X X X X X X
A2,2.2 Reverse back to 25 kHz on high | x X X X X X X
seas
Possibility to operate on 12,5 X X X x| x X X 3) may not be optional due to require-
kHz too R) | R) | 3) 3) ments of appropriate authorities in terri-
torial waters
A2,2.3 Transceiver characteristics X ? ? ? X X X 4) receiver characteristic: need to be
4) 4) 4) expanded
A2,2.4 @ |Modulation scheme X X X X X X X
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X applicable C Compulsory in any configuration G Generate and transmit
-- Not Applicable N Not allowed; must not be done or used or output R Receive, process and internal use
? to be discussed R Recommended, but not part of minimum requirement P Presentation interface output
@  paragraph description, including sub-paragraphs (6] purely Optional T Transmit by repeater stations after receiving (repeat)
v Transmit if VDM sentence is received
Annex, Short description Cl. A ship- | Cl. B ship- | SAR air- A-to-N Base Repeater Repeater | Remarks
Paragraph borne mo- | borne mo- | craft mo- station station station station
of bile station ] bile station ] bile station Simplex Duplex
M.1371-1 CINJRrR]OICINIR]O]CINIR]OJCIN|R]OIC|N]|R]OJCINIR]O]JCIN]R]O
A2,2.5 Data transmission bit rate X X X X X X X
A2,2.6 Training sequence X X X X X X X
A2,2.7 Data encoding X X X X X X X
A2,2.8 Forward error correction X X X X X X X
A2,2.9 Interleaving X X X X X X X
A2,2.10 Bit scrambling X X X X X X X
A2,2.11 Data link sensing X X X X X X X
A2,2.12 @ | Transmitter settling time X X X X X X X 4a) the transmitter settling time must be short
4a enough to ensure a total repeater delay, reception
) on RX-antenna connector to repeating on TX-
antenna connector does not exceed two bit times
including filter, demodulation, processing, modu-
lation and filter delay.
A2, 2.1 3@ Transmitter power except de- X X X X X X X 4b) Default setting can be either high or low power,
. . 4b subject to local requirement (being fixed station equip-
fault operation on high power ment)
level
default Operation on high power | x X X X | x X X
level 4b
A2, 2.14 @ | Shutdown procedure within 1.0 | x X X X X X X 5) if there is no DSC component then shutdown
sec 5) 5) 5) 5a) 5) requirement shall be reduced to 0.5 sec
S5a) An AIS base station with internal DSC func-
tionality should shut down the transmission after
1.1 seconds.
A2,2.15 Safety precautions X X X X X X X
A2,3 Link layer X X X X X X X
A2,3.1 Sublayer 1
Medium Access Control (MAC)
A2,3.1.1 | TDMA synchronization, 1% X X X X X X X
paragraph
MAC SyncBaseRate X X X X X X X
MAC SyncMobileRate X X X X X X X 6) refer to footnote (1) in Al, Tablel
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X applicable C Compulsory in any configuration G Generate and transmit
-- Not Applicable N Not allowed; must not be done or used or output R Receive, process and internal use
? to be discussed R Recommended, but not part of minimum requirement P Presentation interface output
@  paragraph description, including sub-paragraphs (6] purely Optional T Transmit by repeater stations after receiving (repeat)
v Transmit if VDM sentence is received
Annex, Short description Cl. A ship- | Cl. B ship- | SAR air- A-to-N Base Repeater Repeater | Remarks
Paragraph borne mo- | borne mo- | craft mo- station station station station
of bile station ] bile station ] bile station Simplex Duplex
M.1371-1 CINJRrR]OICINIR]O]CINIR]OJCIN|R]OIC|N]|R]OJCINIR]O]JCIN]R]O
6) 6) ?
6)
A2,3.1.1.1 |UTC direct X X X X X X X
A2,3.1.1.2 | UTC indirect X X X X X X X
A2,3.1.1.3 | Synchronized to base station X X X X X X X 7) although 3.1.1.3 is only applicable for mobile
7) 7) AIS statiops, an AIS base or an AIS simplex Te-
peater station should be allowed to synchronise to
an(other) AIS base station.
A2, 3.1.1.4 | Number of received stations X X X X X X X
except being able to become
semaphore
Being able to become semaphore | X X X X | x X X X
6) 6) ?
6)
A2,3.1.2 | Time division X X X X X X X
A2,3.1.3.1 | Slot phase synchronization X X X X X X X
A2,3.1.3.2 | Frame synchronization X X X X X X X
A2,3.1.3.3 | Synchronization Transmitting X X X X X X X
stations 6) 6) ?
6)
A2, Base station operation X X X X X X X
3.1.33.1
A2, Mobile station operation as a X X X X X X X
3.1.33.2 semaphore 6) 6) ?
6)
A2,3.1.3.4 | Synchronization Receiving sta- | X X X X X X X
@ tions
3.1.34.3
A2,3.14 Slot identification X X X X X X X
A2,3.1.5 Slot access X X X X X X X 6a) The transmitter should begin transmission by
6a turning on the RF power at slot start. The transmit-
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X applicable C Compulsory in any configuration G Generate and transmit
-- Not Applicable N Not allowed; must not be done or used or output R Receive, process and internal use
? to be discussed R Recommended, but not part of minimum requirement P Presentation interface output
@  paragraph description, including sub-paragraphs (6] purely Optional T Transmit by repeater stations after receiving (repeat)
v Transmit if VDM sentence is received
Annex, Short description Cl. A ship- | Cl. B ship- | SAR air- A-to-N Base Repeater Repeater | Remarks
Paragraph borne mo- | borne mo- | craft mo- station station station station
of bile station ] bile station ] bile station Simplex Duplex
M.1371-1 CINJRrR]OICINIR]O]CINIR]OJCIN|R]OIC|N]|R]OJCINIR]O]JCIN]R]O
ter should be turned off after the last bit of the
transmission packet has left the transmission unit.
HDLC flags may be used to turn off the transmit-
ter.
A2,3.1.6 | Slot state X X X X X X X
A2,3.2 Subl ayer 2 X X X X X X - 8) 3.2.2.8.2 Distance delay may need considera-
@ . . 8) 8a) tion with respect to SAR. The proposal is to
Data link services (DLS) ) switch off the transmitter for high altitude, switch
except 3.2.2.11, Long transmis- to low transmitting power setting at medium alti-
sion paCketS tude and to normal operation at low altitude. See
also note 1).
8a) The following subparagraphs are "compul-
sory" for the AIS duplex repeater, however: 3.2.2,
3.2.2.2,3.2.2.3,3.2.2.4 (Start flag should be used
to detect a valid received message), 3.2.2.7,
3.3.2.8,3.2.2.8.3,3.2.2.9,3.2.2.10,3.2.2.11. For
A2, §3.2.2.6: not allowed (duplex repeater turn
around).
A2, Long transmission packets X X X x| x X X 9) Limit to 2 slots?
3.22.11 9)
A2,33 Sub|ayer 3 X X X X X X --
Link management entity (LME)
A2,3.3.1 Access to data link X X X X X X --
@
A2,3.3.2 | Modes of operation X X X X X -- --
A2,3.3.2.1 | Autonomous and continuous X X X X X -- --
A2,3.3.2.2 | Assigned X X X X X -- -- 10) An AIS base station can not be
10 placed in the assigned mode via the
VDL using message 16. See also com-
ment 17).
A2,3.3.2.3 |Polled X X X X X -- --
A2,3.3.3 |Initialization X X X X X x| | | -
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X applicable C Compulsory in any configuration G Generate and transmit
-- Not Applicable N Not allowed; must not be done or used or output R Receive, process and internal use
? to be discussed R Recommended, but not part of minimum requirement P Presentation interface output
@  paragraph description, including sub-paragraphs (6] purely Optional T Transmit by repeater stations after receiving (repeat)
v Transmit if VDM sentence is received
Annex, Short description Cl. A ship- | Cl. B ship- | SAR air- A-to-N Base Repeater Repeater | Remarks
Paragraph borne mo- | borne mo- | craft mo- station station station station
of bile station ] bile station ] bile station Simplex Duplex
M.1371-1 CINJRIO|CIN]R]O]CINIR]OICINIR]O]CIN]R]O]|CIN]|R]O]CIN]R]O
A2,3.3.4 |Channel access schemes X X X X X X --
A2,3.3.4.1 [ITDMA X X X X X X -- 11) refer to clarification at A2, 3.3.8.2.7,
@ 11) 12) Msg. 9 and Msg. 9 in A2, Table 13
12) ITDMA and FATDMA are only
feasible and therefore may be only used
if a A-to-N or a Simplex Repeater is
combined with a Base Station
A2,3.3.42 | RATDMA X X X X X X -
@
A2,3.3.43 |FATDMA X X X X X X -
@ 12)
A2,3.3.4.4 | SOTDMA X X X X X X - 14) refer to footnote (2) of A2, Table 13. SOT-
@ 14) DMA Communication State operation stays as
defined in 3.3.7.2.2, except when slot time out is
zero (0), then slot Offset equals 2250.
A2,33.5 Autonomous and continuous X X X X X X - 15) the autonomous and continuous mode of op-
. . 15 15 eration of a A-to-N is achieved using RATDMA.
@ operation using SOTDMA 13) a) a) 15a) An AIS base or an AIS simplex repeater
station is not operating in the autonomous mode.
A2,3.3.6 | Assigned operation for mobile X X X X X X -- 16) description of the reaction of the mobile units
; reflects only cl A type of message. The others
@ stations 16) 16) 16) 16) 17) 17) keep the standard message. An assigned mode flag
is indicating the use of assigned mode for Class B,
AtoN, SAR airborne mobile AIS stations.
17) According to this description, an AIS base
station or an AIS repeater station may not be
switched into assigned mode because they are not
operating in the autonomous mode.
A2,3.3.7 | Message structure X X X X X X --
A2,3.3.7.1 | Message ID X X X X X X --
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X applicable C Compulsory in any configuration G Generate and transmit
-- Not Applicable N Not allowed; must not be done or used or output R Receive, process and internal use
? to be discussed R Recommended, but not part of minimum requirement P Presentation interface output
@  paragraph description, including sub-paragraphs (6] purely Optional T Transmit by repeater stations after receiving (repeat)
\" Transmit if VDM sentence is received
Annex, Short description Cl. A ship- | Cl. B ship- | SAR air- A-to-N Base Repeater Repeater | Remarks
Paragraph borne mo- | borne mo- | craft mo- station station station station
of bile station ] bile station ] bile station Simplex Duplex
M.1371-1 cInIr]o]cIN|Rr]OICIN|RIO]CIN|R]OICINIR[O]CIN|R]OICIN]R]O
A2,3.3.7.2 | SOTDMA structure X X X X X X -- 19) refer to "IALA Recommendation on
@ 14) 19 AIS Shore Stations and networking as-
pects related to the AIS Service", sec-
tion 26.4
A2,3.3.7.3 | ITDMA structure X X X X X X -
@ 11) 12) 19)
A2,3.3.7.4 | RATDMA structure X X X X X X -- 20) in A2, §3.3.7.4.2 delete the words
@ 20) "§4.6.2 and", Rational: does not apply
A2,3.3.7.5 | FATDMA structure X X X X X X -- 21)in A2, §3.3.7.5 delete the words
12) 21) "§4.6.2 and", Rational: does not apply
A2,3.3.8 | Message types X X X X X X --
A2,3.3.8.1 | Message summary X X X X X X --
A2,3.3.8.2 | Message description X X X X X X --
A2, Message 1, 2, 3 GIT R|G|P R|IG R|G PIR|G R|IG PIR|G P
3.3.8.2.1 Position report R T P(T T P T T
P V
A2, Message 4 R|G R|G|P R|G R|G PIG|V R|G PIR|G P | 22) If repeated by an AIS simplex re-
3.3.82.2 Base station report PIT T PIT T R T T peater which is indicated by Repeat In-
P P2) dicator, then the UTC given in these
messages may not be accurate due to the
repeat delay.
Message 11 G|T R|T|IP|[GJR|T|P|GIR| T G G R|G PIR|G P
UTC and data response R ? ? 1P|V T T
P P 22)
A2, Message 5 G|T R|G|P R|IG|P R|G PIR|G R|IG PIR|G P
3.3.8.2.3 @ | Ship static and voyage related R T T T P T T
data P V
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X applicable C Compulsory in any configuration G Generate and transmit
-- Not Applicable N Not allowed; must not be done or used or output R Receive, process and internal use
? to be discussed R Recommended, but not part of minimum requirement P Presentation interface output
@  paragraph description, including sub-paragraphs (6] purely Optional T Transmit by repeater stations after receiving (repeat)
\" Transmit if VDM sentence is received
Annex, Short description Cl. A ship- | Cl. B ship- | SAR air- A-to-N Base Repeater Repeater | Remarks
Paragraph borne mo- | borne mo- | craft mo- station station station station
of bile station ] bile station ] bile station Simplex Duplex
M.1371-1 CINIR]OJcIN]R]O]JCINIR]O]CIN]|R]O]CIN]|R]OICIN]|R]OJCIN]R]O
A2, Message 6 G|T RI TIP|GJG|T G|T G R|IG PIR|G P
3.3.8.2.4 @ | Addressed binary message R 9)IR R R T T
P P P P
V
A2, Message 7 G|T G| T|P G|T G|T G R|IG PIR|G P
3.3.8.2.5 Binary acknowledgement R R R R R T T
Message 13 P P P P
Safety related acknowledgement \%
A2, Message 8 GIT Rl TIP|GJG|T G|T G R|IG PIR|G P
3.3.8.2.6 Binary broadcast message R 9)IR R R T T
P P P P
V
A2, Message 9 R|G R| G| P G|T R|G PIR|G R|IG PIR|G P 123) How is the static data of a SAR air-
3.3.8.2.7 Standard SAR Aircraft Position |P|T T D3) T P T T craft transmitted?
report R \Y/ D4) D4) 24) see remark 8): distance delay
p 3.228.2
A2, Message 10 G|T G T PIG|T PIG|T PIG|V R|G PIR|G P
3.3.8.2.8 UTC time and data inquiry R R R R R T T
P P
A2, Message 12 G|T RI T|IG G|IT G|T G R|G PIR|G P
3.3.8.2.9 Addressed safety related mes- R 9) R R R T T
sage P P P P P
3.3.8.2.10 [Message 14 \Y
Safety related broadcast mes-
sage
A2, Message 15 G|T RIT PIG|T PIR|T G| G RT| G PIR|G P 125) refer to A 2, Table in § 3.3.8.2.11
3.3.8.2.11 |Interrogation 25) G D5) 25)25) 25a T 25a) Only repeat if slot offset = 0.
R 25 R PIR
P P
V
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X applicable C Compulsory in any configuration G Generate and transmit
-- Not Applicable N Not allowed; must not be done or used or output R Receive, process and internal use
? to be discussed R Recommended, but not part of minimum requirement P Presentation interface output
@  paragraph description, including sub-paragraphs (6] purely Optional T Transmit by repeater stations after receiving (repeat)
v Transmit if VDM sentence is received
Annex, Short description Cl. A ship- | CI. B ship- | SAR air- A-to-N Base Repeater | Repeater | Remarks
Paragraph borne mo- | borne mo- | craft mo- station station station station
of bile station ] bile station ] bile station Simplex Duplex
M.1371-1 CINJRrR]OICINIR]O]CINIR]OJCIN|R]OIC|N]|R]OJCINIR]O]JCIN]R]O
A2, Message 16 R|G R| G PIR|G P G PIG R|IG PIR|G P ]26) refer to A2, § 3.3.6
3.3.8.2.12 | Assigned mode command PIT T T T R T D6) 26a) Adjust content of message to re-
P 25a T flect the new offset value.
26a
A2, Message 17 RIG R|G PIR|G P G PIR RIG PIR|G P27 ifimpleﬁzieﬂted hould .
: 27a) System design should take into account the
3.3.8.2.13 | GNSS broadcast binary message | P [ T D) T T T P ;ﬂ T maximum delays allowed for repeating DGNSS
G correction messages 17.
D7) 28) IALA recognizes that IEC is developing and
\/ maintaining a test standard for Class B shipborne
mobile AIS equipment. When developing this
standard, IEC is asked to consider, that all Class B
shipborne mobile AIS stations should have the
same fallback arrangements and priorities with
regard to the use of EPFS (Electronic Position
Fixing System) as provided for in IECs test stan-
dard for Class A shipborne mobile equipment.
This includes also the same use of Msg. 17 as in
Class A shipborne mobile AIS equipment. Addi-
tionally, when an internal GNSS is used for posi-
tion reporting it should comply to the same quality
level as defined in the test standard for Class A
shipborne mobile equipment with regard to posi-
tion reporting.
A2, Message 18 R|G T|G R|G G PIR|G R|G PIR|G P
3.3.8.2.14 | Standard CI B equipment posi- |P [T R| R7) P|T T P T T
tion report P \Y
A2, Message 19 R|G RIT|IG R|G G PIR|G R|G PIR|G P
3.3.8.2.15 | Extended Cl B equipment posi- |P [T 27) PIT T P T T
tion report P \Y
A2, Message 20 R|G R| G PIR|G P T PIG|V R PIR|G P | see also 3.3.7.5
3.3.8.2.16 | Data link management message |P [T T T G R T T
P 26a
G
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X applicable C Compulsory in any configuration G Generate and transmit
-- Not Applicable N Not allowed; must not be done or used or output R Receive, process and internal use
? to be discussed R Recommended, but not part of minimum requirement P Presentation interface output
@  paragraph description, including sub-paragraphs (6] purely Optional T Transmit by repeater stations after receiving (repeat)
v Transmit if VDM sentence is received
Annex, Short description Cl. A ship- | Cl. B ship- | SAR air- A-to-N Base Repeater Repeater | Remarks
Paragraph borne mo- | borne mo- | craft mo- station station station station
of bile station ] bile station ] bile station Simplex Duplex
M.1371-1 CINJRrR]OICINIR]O]CINIR]OJCIN|R]OIC|N]|R]OJCINIR]O]JCIN]R]O
A2, Message 21 R|G Rl G| P R|G PIG|T|R| PIR R|G PIR|G P
3.3.8.2.17 | Aids-to-navigation report P(T T T P T T
V
A2, Message 22 R|G G|R RIG|P G[(R| P}G R|IG PIR|G P
3.3.8.2.18 | Channel management PIT T|P T T D7) T T
R
PV
A2,4 Network layer X X -
A2,4.1 @ |Dual channel operation X X X X X -- 27a) for A2,§4.1: Receiving message 22 not appli-
except DSC component and D) ? ) D7a 27 cable for AIS base statl‘on and AIS 51mplex.re-
. D 7b a peater station; for A2, §4.1.1: Compulsory in
manual input (4.1.6) 27 general but channel selection is done by configura-
b tion sentences only. There is no requirement for
27 storing received regional operating settings; for
¢ A2, §4.1.3: by configuration; for A2, §4.1.5: An
AIS base station or an AIS simplex repeater
should only operate in one designated area and
should not be subject to move via transition to
another area; for A2, §4.17 and §4.1.8: not al-
lowed
27b) for A2, §4.1.4 : Not allowed; these rules
apply for mobile AIS stations only.
27c) A2, §4.1.6, §4.1.7, §4.1.8, §4.1.9 not appli-
cable for AIS simplex repeaters
A2, 4.1.4: DSC channel X X X X X -
3) )| 3 )|
A2,4.1.6 | Channel management switch by | X X X -- --
manual input ? ?
A2,4.2 @ | Distribution of transmission X X X X X -- 31) for A2, §4.2.2 and §4.2.3 not al-
packets, except 4.2.2.1 for AtoN B1) lowed
position reports (optional)
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X applicable C Compulsory in any configuration G Generate and transmit
-- Not Applicable N Not allowed; must not be done or used or output R Receive, process and internal use
? to be discussed R Recommended, but not part of minimum requirement P Presentation interface output
@  paragraph description, including sub-paragraphs (6] purely Optional T Transmit by repeater stations after receiving (repeat)
\" Transmit if VDM sentence is received
Annex, Short description Cl. A ship- | Cl. B ship- | SAR air- A-to-N Base Repeater Repeater | Remarks
Paragraph borne mo- | borne mo- | craft mo- station station station station
of bile station ] bile station ] bile station Simplex Duplex
M.1371-1 cInIr]o]cIN|Rr]OICIN|RIO]CIN|R]OICINIR[O]CIN|R]OICIN]R]O
A2,4.3 Reporting rates X X X X X -- --
A2,4.3.1 | Autonomously changed report- | X X X X X -- -- 32) as applicable
@ ing rate 32) 32)
A2,4.3.2 | Assigned reporting rates X X X X X -- -- 33) only if allowed to be a semaphore
33) 33)
A2,4.4 Data link congestion resolution | X X X X X X --
A2,4.4.1 |Intentional slot reuse by own X X X X X X --
station
A2,4.42 | Use of assignment for conges- X X X X X -- --
tion resolution
A2,4.5 Base station operation X X X X X X -- base station functions are not additional
to mobiles
A2,4.6 Repeater operation X X X X X X X repeater station is a different kind of
AIS device and not a base station
A2,4.6.1.1 | Repeat indicator (Mobile use) X X X X -- --
A2,4.6.1.2 | Repeat indicator (Base/repeater -- -- -- -- X X -- 33a) An AIS base station does not in-
@ station use) 33a) 13)3 crease the repeat indicator by repeating
via received VDM sentence. An AIS
base station should pre-set the repeat
indicator to a value between 0 and 3,
default=0 for generated messages.
For A2, 4.6.1.2.1: not allowed
33b) Simplex repeater station should
increment the value of the repeat indica-
tor as described in 4.6.1.2.1
A2,4.6.2 | Duplex repeater mode -~ -- -- -~ X X x| | ]
A2,4.6.3 | Simplex repeater mode -- -- -- -- X X --
@
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X applicable C Compulsory in any configuration G Generate and transmit

-- Not Applicable N Not allowed; must not be done or used or output R Receive, process and internal use

? to be discussed R Recommended, but not part of minimum requirement P Presentation interface output

@  paragraph description, including sub-paragraphs (6] purely Optional T Transmit by repeater stations after receiving (repeat)

\" Transmit if VDM sentence is received
Annex, Short description Cl. A ship- | Cl. B ship- | SAR air- A-to-N Base Repeater Repeater | Remarks
Paragraph borne mo- | borne mo- | craft mo- station station station station
of bile station ] bile station ] bile station Simplex Duplex
M.1371-1 CINIR]O]CINIR]O]CINIR]O]CIN]RIO]CIN]R]OICIN]R]OICIN]R]O
A2,4.7 Handling errors related to pack- | X X X -- --
ets

A2,5 Transport layer X HEE
A2,5.1 Transmission packet X X X X --
A2,5.2 @ |Conversion X X X X -- 34) requires presentation interface

9) 34) 34)

34)

A2,5.3.1 | Addressed message X ? X X -- -- 35) see message 6 at A2, 3.3.8.2.,

35) BS) 35) e configuration possibilities to reduce
number of retries for certain catego-
ries of AIS devices. Proposed is Cl.
B one (1) retry

e channel load?
e MMSI available for all Cl. B?

A2,5.3.2 | Broadcast message X X X -- --

A2,5.3.3 | Conversion to presentation inter- | X X X X X X

face D) D7)
A2,54 Presentation interface protocol | X X X X X x | there are no compulsory protocols for
? ? ? the presentation interface beside cl A. It

is recommended to have it for all types
of AIS. Proposed is future development
by:
Cl. B: IEC standard for Cl. B AIS
SAR: IALA (with guidance from IMO)
AtoN: IALA AIS Committee
base station: IALA AIS Committee
repeater stations: [ALA AIS Committee

A3 @ DSC X X X X X -- --

3) 3 3 3)
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X applicable C Compulsory in any configuration G Generate and transmit
- Not Applicable N Not allowed; must not be done or used or output R Receive, process and internal use
? to be discussed R Recommended, but not part of minimum requirement P Presentation interface output
@  paragraph description, including sub-paragraphs (6] purely Optional T Transmit by repeater stations after receiving (repeat)
v Transmit if VDM sentence is received
Annex, Short description Cl. A ship- | Cl. B ship- | SAR air- A-to-N Base Repeater Repeater | Remarks
Paragraph borne mo- | borne mo- | craft mo- station station station station
of bile station ] bile station ] bile station Simplex Duplex
M.1371-1 CINJRIO|CIN]R]O]CINIR]OICINIR]O]CIN]R]O]|CIN]|R]O]CIN]R]O
Ad @ Long range X X X x] |x - -
AS @ Application specific -- -- -- -- -- -- -- Application specific messages are put
messages through transparently.
A6 @ Sequencing of trans- | X X X X X - -
mission packets
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