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Annex 7

ClassB AlSusing CSTDMA technology

1 Definition

This Annex describes a Class B AIS using carrier-sense TDMA (CSTDMA) technology,
subsequently referred to as Class B “CS”. The CSTDMA technology requires that the Class B “CS”
unit listens to the AIS network to determine if the network is free of activity and transmits only
when the network is free. The Class B “CS” unit is also required to listen for reservation messages
and comply with these reservations. This polite operation ensures that a Class B “CS” will be
interoperable and will not interfere with equipment that complies with Annex 2.

2 General requirements

2.1 General

2.1.1 Capabilitiesof theClassB “CS’ AIS

The Class B “CS” AIS station should be inter-operable and compatible with Class A or other
Class B shipborne mobile AIS stations or any other AIS station operating on the AIS VHF data
link. In particular, Class B “CS” AIS stations should receive other stations, should be received by
other stations and should not degrade the integrity of the AIS VHF data link.

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

The Class B “CS” AIS should only transmit if it has verified that the time period intended for
transmission does not interfere with transmissions made by equipment complying with Annex 2.
Transmissions of the Class B “CS” AIS should not exceed one nominal time period (except when
responding to a base station with Message 19).

An AIS station intended to operate in receive-only mode should not be considered a Class B
shipborne mobile AIS station.
2.1.2 Modes of operation

The system should be capable of operating in a number of modes as described below subject to the
transmission of messages by a competent authority. It should not retransmit received messages.

2121 Autonomousand continuous mode

An “autonomous and continuous” mode for operation in all areas transmitting Message 18 for
scheduled position reporting and Message 24 for static data.

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

21.2.2 Assigned mode

An “assigned” mode for operation in an area subject to a competent authority responsible for traffic
monitoring such that:

— the reporting interval, silent mode and/or transceiver behaviour may be set remotely by that
authority using group assignment by Message 23; or
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— time periods are reserved by Message 20 (see § 3.18, Annex 8).

2.1.2.3 Interrogation mode

A “polling” or controlled mode where the Class B “CS” AIS responds to interrogations for
Messages 18 and 24 from a Class A AIS or a base station. A base station interrogation for
Message 19 specifying transmission offset should also be answered?. An interrogation overrides a
silent period defined by Message 23 (see § 3.21, Annex 8).

A Class B “CS” AIS should not interrogate other stations.

3 Performance requirements

31 Composition
The B “CS” AIS should comprise:

— A communication processor, capable of operating in a part of the VHF maritime mobile
service band, in support of short-range, VHF, applications.

— At least one transmitter and three receiving processes, two for TDMA and one for DSC on
channel 70. The DSC process may use the receiving resources on a time-share basis as
described in § 4.2.1.6. Outside the DSC receiving periods the two TDMA receiving
processes should work independently and simultaneously on AIS channels A and B3.

— A means for automatic channel switching in the maritime mobile band (by Message 22 and
DSC; Message 22 should have precedence). Manual channel switching should not be
provided.

— An internal GNSS position sensor, which provides a resolution of one ten thousandth of a
minute of arc and uses the WGS-84 datum (see § 3.3).

3.2 Operating frequency channels

The Class B “CS” AIS should operate at least on the frequency channels with 25 kHz bandwidth in
the range from 161.500 MHz to 162.025 MHz of the RR Appendix 18 and in accordance with
Recommendation ITU-R M.1084, Annex 4. The DSC receiving process should be tuned to
channel 70.

The Class B “CS” AIS should automatically revert to receive-only mode on the channels AIS1 and
AIS2 when commanded to operate at frequency channels outside its operating range and/or
bandwidth.

3.3 Internal GNSSreceiver for position reporting
The Class B “CS” AIS should have an internal GNSS receiver as source for position, COG, SOG.

The internal GNSS receiver may be capable of being differentially corrected, e.g. by evaluation of
Message 17.

2 Note that because Message 19 is a message occupying two time periods, this requires the reservation of
the respective time periods by Message 20 prior to interrogation.

3 In some regions, the competent authority may not require DSC functionality.
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If the internal GNSS sensor is inoperative, the unit should not transmit Messages 18 and 24 unless
interrogated by a base station®.

34 I dentification

For the purpose of ship and message identification, the appropriate MMSI number should be used.
The unit should only transmit if an MMSI is programmed.

35 AlSInformation

351 Information content
The information provided by the Class B “CS” AIS should include (see Message 18, Table 67):

3511 Static

— Identification (MMSI)

— Name of ship

— Type of ship

— Vendor ID (optional)

— Call sign

— Dimensions of ship and reference for position.

The default value for type of ship should be 37 (pleasure craft).
3.5.1.2 Dynamic

— Ship’s position with accuracy indication and integrity status
— Time (UTC seconds)

— Course over ground (COQG)

— Speed over ground (SOG)

— True heading (optional).

3.5.1.3 Configuration information

The following information about configuration and options active in the specific unit should be
provided:

— AIS Class B “CS” unit

— Availability of minimum keyboard/display facility

— Availability of DSC channel 70 receiver

— Ability to operate in the whole marine band or 525 kHz band
— Ability to process channel management Message 22.

3.5.14 Short safety-related messages

- Short safety-related messages, if transmitted, should be in compliance with, § 3.12,
Annex 8 and should use pre-configured contents.

It should not be possible for the user to alter the pre-configured contents.

4 Note that in this case the synchronization process will not take into account distance delays.
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3.5.2 Information reporting intervals

The Class B “CS” AIS should transmit position reports (Message 18) in reporting intervals of:
— 30s 1f SOG > 2 knots
— 3min if SOG < 2 knots

provided that transmission time periods are available. A command received by Message 23 should
override the reporting interval; a reporting interval of less than 5 s is not required.

Static data sub-messages 24A and 24B should be transmitted every 6 min in addition to and
independent of the position report (see § 4.4.1). Message 24B should be transmitted within 1 min
following Message 24A.

3.5.3 Transmitter shutdown procedure

An automatic transmitter shutdown should be provided in the case that a transmitter does not
discontinue its transmission within 1 s of the end of its nominal transmission. This procedure should
be independent of the operating software.

3.5.4 Static datainput

Means should be provided to input and verify the MMSI prior to use. It should not be possible for
the user to alter the MMSI once programmed.

4 Technical requirements

41 General

This section covers layers 1 to 4 (physical layer, link layer, network layer, transport layer) of the
OSI model (see Annex 2, § 1).

4.2 Physical layer

The physical layer is responsible for the transfer of a bit stream from an originator to the data link.

421 Transcever characteristics

General transceiver characteristics should be as specified in Table 31.

4.2.1.1 Dual channél operation

The AIS should be capable of operating on two parallel channels in accordance with § 4.41. Two
separate TDMA receive channels or processes should be used to simultaneously receive information
on two independent frequency channels. One TDMA transmitter should be used to alternate TDMA
transmissions on two independent frequency channels.

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

42.1.2 Bandwidth

The Class B AIS should operate on 25 kHz channels according to Recommendation
ITU-R M.1084-4 and RR Appendix 18.
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TABLE 31
Transceiver characteristics
Symbol Parameter name Value Tolerance
PH.RFR Regional frequencies (range of frequencies within RR 161.500 -
Appendix 18)" (MHz). to
Full range 156.025 to 162.025 MHz is also allowed. 162.025
This capability will be reflected in Message 18
PH.CHS Channel spacing (encoded according to RR 25 -
Appendix 18 with footnotes)® (kHz)
Channel bandwidth
PH.AISI AIS 1 (default channel 1) (2 087)” (MHz) 161.975 +3 ppm
PH.AIS2 AIS 2 (default channel 2) (2 088)® (MHz) 162.025 +3 ppm
PH.BR Bit rate (bit/s) 9 600 150 ppm
PH.TS Training sequence (bits) 24 -
GMSK transmitter BT-product 0.4
GMSK receiver BT-product 0.5
GMSK modulation index 0.5

" See Recommendation ITU-R M.1084, Annex 4.
)

In some Regions, the competent authority may not require DSC functionality.
4212 Bandwidth

The Class B AIS should operate on 25 kHz channels according to Recommendation
ITU-R M.1084-4 and RR Appendix 18.

4213 Modulation scheme

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

4.2.1.4 Training sequence

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

4215 Dataencoding

The NRZI waveform is used for data encoding. The waveform is specified as giving a change in the
level when a zero (0) is encountered in the bit stream.

Forward-error correction, interleaving or bit scrambling is not used.

4216 DSC operation

The Class B “CS” AIS should be capable of receiving DSC channel management commands. It
should either have a dedicated receive process, or it should be capable of retuning its TDMA
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receivers to channel 70 on a time-sharing basis, with each TDMA receiver taking alternate turns to

Rec. ITU-R M.1371-3

monitor channel 70 (for details see § 4.6).

4.2.2 Transmitter requirements

4221

Transmitter parameters

Transmitter parameters should be as given in Table 32.

TABLE 32
Transmitter parameters

Transmitter parameters Value Condition
Frequency error +500 Hz
Carrier power 33 dBm=1.5dB Conducted
Modulation spectrum -25 dBW Afc <£10 kHz
—60 dBW +25 kHz < Afc < +62.5 kHz
Modulation accuracy <3400 Hz Bit 0, 1
2 400 +480 Hz Bit2,3
2 400 +240 Hz Bit4 ... 31
1740 £175 Hz Bit 32 ... 199:
2 400 £240 Hz For a bit pattern of 0101...
For a bit pattern of
00001111...
Power versus time Transmission delay: 2 083 ps Nominal 1-time period
characteristics Ramp up: <313 ps transmission
Ramp down: <313 ps
Transmission duration: <23 333 us
Spurious emissions -36 dBm 9kHz ... 1 GHz
—30 dBm 1 GHz ... 4 GHz

4.2.3 Receiver parameters

Receiver parameters should be as given in Table 33.

4.3 Link layer

The link layer specifies how data should be packaged in order to apply error detection to the data

transfer. The link layer is divided into three sub-layers.

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

The MAC sub-layer provides a method for granting access to the data transfer medium, i.e. the

VHF data link. The method used should be TDMA..

4311

Synchronization

Synchronization should be used to determine the nominal start of the CS time period (To).

5 In some regions, the competent authority may not require DSC functionality.
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TABLE 33
Receiver parameters
Receiver parameters Values
Results Wanted signal Unwanted signal(s)
Sensitivity 20% per | —107 dBm
—104 dBm at £500 Hz
offset
Error at high input levels 2% per —77 dBm -
10% per | =7 dBm -

Co-channel rejection 20% per | —101 dBm —111 dBm

—111 dBm at

+1 kHz offset
Adjacent channel selectivity 20% per | —101 dBm -31dBm
Spurious response rejection 20% per | —101 dBm -31 dBm

50 MHz ... 520 MHz
Intermodulation response rejection 20% per | —101 dBm -36 dBm
Blocking and desensitization 20% per | —101 dBm —23 dBm (<5 MHz)

~15 dBm (>5 MHz)
Spurious emissions —-57dBm | 9kHz...1 GHz

—47dBm | 1 GHz...4 GHz

4.3.1.1.1 Syncmode 1: AlS stationsother than ClassB “CS’ arereceived

If signals from other AIS stations complying with Annex 2 are received, the Class B “CS” should
synchronize its time periods to their scheduled position reports (suitable account should be taken of
the propagation delays from the individual stations). This applies to message types 1, 2, 3, 4, 18 and
19 as far as they are providing position data and have not been repeated (repeat indicator = 0).

Synchronization jitter should not exceed £3 bits (£312 us) from the average of the received position
reports. That average should be calculated over a rolling 60 s period.

If these AIS stations are no longer received, the unit should maintain synchronization for a
minimum of 30 s and switch back to sync mode 2 after that.

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

4.3.1.1.2 Sync mode 2: no station other than ClassB “CS’ isreceived

In the case of a population of Class B “CS” stations alone (in the absence of any other class of
station that can be used as a synchronization source) the Class B “CS” station should determine the
start of time periods (Ty) according to its internal timing.

If the Class B “CS” unit receives an AIS station that can be used as a synchronization source (being
in sync mode 2) it should evaluate timing and synchronize its next transmission to this station.

Time periods reserved by a base station should still be respected.
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43.1.2 CSdetection method

Within a time window of 1 146 us starting at 833 us and ending at 1 979 pus after the start of the
time period intended for transmission (Ty) the AIS Class B “CS” should detect if that time period is
used (CS detection window).

NOTE 1 — Signals within the first 8 bits (833 us) of the time period are excluded from the decision (to allow
for propagation delays and ramp down periods of other units).

The Class B “CS” AIS should not transmit on any time period in which, during the CS detection
window, a signal level greater than the “CS detection threshold” (§ 4.3.1.3) is detected.

The transmission of a CSTDMA packet should commence 20 bits (Ta = 2 083 us + Ty) after the
nominal start of the time period (see Fig. 36).

FIGURE 36
Carrier sensetiming
Rx signal
level Example of
A incoming RF

Threshold \
level \

L] Lt ,
||||||| T Time ()

\ 4

7, 833 1979
4 1371-36

43.1.3 CSdetection threshold

The CS detection threshold should be determined over a rolling 60 s interval on each Rx channel
separately. The threshold should be determined by measuring the minimum energy level
(representing the background noise) plus an offset of 10 dB. The minimum CS detection threshold
should be —107 dBm and background noise should be tracked for a range of at least 30 dB (which
results in a maximum threshold level of —7 dBm).6

4314 VDL access

The transmitter should begin transmission by turning on the RF power immediately after the
duration of the carrier sense window (Ta).

The transmitter should be turned off after the last bit of the transmission packet has left the
transmitting unit (nominal transmission end Tg assuming no bit stuffing).

The access to the medium is performed as shown in Fig. 37 and Table 34:

6 The following example is compliant with the requirement:

Sample the RF signal strength at a rate >1 kHz, average the samples over a sliding 20 ms period and over
a 4 s interval determine the minimum period value. Maintain a history of 15 such intervals. The minimum
of all 15 intervals is the background level. Add a fixed 10 dB offset to give the CS detection threshold.
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FIGURE 37
Power versustime mask
+1.5dB / /
B
-1dB ' ’
-3dB
-50 dB
Ty Ty Ty Ty Ty Ty
— Training sequence : ‘ Data mﬁ
1371-37
TABLE 34
Definition of timingsfor Fig. 37
Reference bits Time Definition
(ms)
Toto Ta 0 0 Start of candidate transmission time period
Power should not exceed —50 dB of Pg
Tato Tg 20 2083 Begin of upramping
Ts Tgi 23 2 396 Power should reach within +1.5 or —3 dB of P
Tr 25 2 604 Power should reach within +1.5 or —1 dB of P
Te (plus 1 248 25 833 Power should still remain within +1.5 or —1 dB of Pg
stuffing bit)
T (plus 1 251 26 146 Power should reach —50 dB of steady state RF output
stuffing bit) power (Pg) and stay below this

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

4315 VDL dtate

The VDL state is based on the result of the carrier sense detection (see § 4.3.1.2) for a time period.
A VDL time period can be in one of the following states:

- FREE: time period is available and has not been identified as used in reference to § 4.3.1.2.
- USED: VDL has been identified as used in reference to § 4.3.1.2.

— UNAVAILABLE: time periods should be indicated as “UNAVAILABLE” if they are
reserved by base stations using Message 20 regardless of their range.
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Time periods indicated as “UNAVAILABLE” should not be considered as a candidate time period
for use by own station and may be used again after a time-out. The time-out should be 3 min if not
specified or as specified in Message 20.

4.3.2

Link sub-layer 2: datalink service (DL S)

The DLS sub-layer provides methods for:

4321

data link activation and release;

data transfer; or

error detection and control.

Data link activation and release

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

4.3.2.2

Data transfer

Data transfer should use a bit-oriented protocol which is based on the high-level data link control
(HDLC) as specified by ISO/IEC 3309: 1993 — Definition of packet structure. Information packets

(I-Packets) should be used with the exception that the control field is omitted (see Fig. 38).

FIGURE 38
Transmission packet

Start buffer

Training
sequence

Star
flag

Data

FCS

End flag

End-buffer

4.3.2.2.1 Bit stuffing

The bit stream should be subject to bit stuffing. This means that if five consecutive ones (1’s) are
found in the output bit stream, a zero should be inserted. This applies to all bits except the data bits
of HDLC flags (start flag and end flag, see Fig. 38).

4.3.2.2.2 Packet for mat

Data is transferred using a transmission packet as shown in Fig. 38.

1371-38

The packet should be sent from left to right. This structure is identical to the general HDLC
structure, except for the training sequence. The training sequence should be used in order to
synchronize the VHF receiver as described in § 4.2.1.4. The total length of the default packet is
256 bits. This is equivalent to 26.7 ms.

4.3.2.2.3 Start-buffer

The start-buffer (refer to Table 35) is 23 bits long and consists of:
CS-delay 20 bits
Reception delay (sync jitter + distance delay)

Own synchronization jitter (relative to synchronization source)

Ramp-up (received Message)
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CS detection window

Internal processing delay

Ramp-up (own transmitter) 3 bits

81

TABLE 35
Start buffer
Sequence Description Bits Note
1 Reception delay 5 Class A: 3 bits of jitter + 2 bits (30 NM) distance
(synchronization jitter + delay; base station: 1 bit of jitter + 4 bits (60 NM)
distance delay) distance delay
2 Own synchronization jitter 3 3 bits according to § 4.3.1.1
(relative to synchronization
source)
3 Ramp-up (received Message) 8 Refer to Annex 2, start of detection window
4 Detection window 3
5 Internal processing delay 1
6 Ramp-up (own transmitter) 3
Total | 23

4.3.2.2.4 Training sequence

The training sequence should be a bit pattern consisting of alternating 0’s and 1’s (010101010...).

Twenty-four bits of preamble are transmitted prior to sending the flag. This bit pattern is modified
due to the NRZI mode used by the communication circuit. See Fig. 39.

FIGURE 39
Training sequence

a) Unmodified bit pattern

b) Modified bit pattern by NRZI

1371-39
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43225 Start flag

The start flag should be 8§ bits long and consists of a standard HDLC flag. It is used to detect the
start of a transmission packet. The start flag consists of a bit pattern, 8 bits long: 01111110 (7Eh).
The flag should not be subject to bit stuffing, although it consists of 6 bits of consecutive ones (1's).

4.3.2.2.6 Data

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

4.3.2.2.7 Frame check sequence

The frame check sequence (FCS) uses the cyclic redundancy check (CRC) 16-bit polynomial to
calculate the checksum as defined in ISO/IEC 3309: 1993. All the CRC bits should be pre-set to one

(1) at the beginning of a CRC calculation. Only the data portion should be included in the CRC
calculation (see Fig. 40).

FIGURE 40
Transmission timing
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1371-40

4.3.2.2.8 Endflag
The end flag is identical to the start flag as described in § 4.3.2.2.5.

4.3.2.2.9 End-buffer
— bit stuffing: 4 bits.
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(The probability of 4 bits of bit stuffing is only 5% greater than that of 3 bits; refer to
Annex 2 § 3.2.2.8.1.)

- ramp down: 3 bits
— distance delay: 2 bits.

(A buffer value of 2 bits is reserved for a distance delay equivalent to 30 NM for own transmission.)

A repeater delay is not applicable (duplex repeater environment is not supported).

4323 Summary of the transmission packet

The data packet is summarized as shown in Table 36:

TABLE 36
Summary of the transmission packet
Action Bits Explanation

Sart-buffer:

CS-delay 20 TO to TAin Fig. 41

Ramp up 3 TAto TBin Fig. 41

Training sequence 24 Necessary for synchronization

Start flag 8 In accordance with HDLC (7Eh)

Data 168 Default

CRC 16 In accordance with HDLC

End flag 8 In accordance with HDLC (7Eh)
End-buffer:

Bit stuffing 4

Ramp down 3

Distance delay

Total 256

4.3.24 Transmission timing

Table 37 and Fig. 40 show the timing of the default transmission packet (one-time division).

TABLE 37
Transmission timing
T(n) Time (us) bit Description
To 0 0 Start of time division; beginning of start buffer
Ta 2 083 20 Start of transmission (RF power is applied)
Ts 2 396 23 End of start buffer; RF power and frequency stabilization time,
beginning of training sequence
Tc 4 896 47 Beginning of start flag
Tp 5729 55 Beginning of data
Te 25729 247 Beginning of end buffer; nominal end of transmission (assuming 0
bit stuffing)
Te 26 042 250 Nominal end of ramp down (power reaches —50 dBc)
Te 26 667 256 End of time period, start of next time period
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4325 Longtransmission packets

Autonomous transmissions are limited to one-time period. When responding to an interrogation by
a base station for Message 19, the response may occupy two-time periods.

4.3.2.6 Error detection and control

Error detection and control should be handled using the CRC polynomial as described in
§4.3.2.2.7.

CRC errors should result in no further action by the Class B “CS”.

4.3.3 Link sub-layer 3 —link management entity (LME)
The LME controls the operation of the DLS, MAC and the physical layer.

4.33.1 Accessalgorithm for scheduled transmissions

The Class B “CS” should use a CSTDMA access using transmission periods, which are
synchronized to periods of RF activity on the VDL.

The access algorithm is defined by the following parameters in Table 38:

TABLE 38
Access parameters
Term Description Value

Reporting interval (RI) Reporting interval as specified in § 3.5.2 5s...10 min
Nominal transmission time Nominal time period for transmission defined by
(NTT) RI
Transmission interval (TT) Time interval of possible transmission periods, TI="/;0r 10,

centred around NTT whichever is less
Candidate period (CP) Time period where a transmission attempt is made

(excluding time periods indicated unavailable)
Number of CP in TI 10

The CSTDMA algorithm should follow the rules given below (see Fig. 41):
1 Randomly define 10 CP in the TI.

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

3 Transmission should be abandoned if all 10 CPs are “used”.

4.3.3.2 Accessalgorithm for unscheduled transmissions

Unscheduled transmissions, except responses to interrogations by a base station, should be
performed by assigning a nominal transmission time within 25 s of the request and should use the
access algorithm described in § 4.3.2.1.

If the option to process Message 12 is implemented, an acknowledgement Message 13 should be
transmitted in response to Message 12 on the same channel with up to 3 repetitions of the access
algorithm if needed.
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FIGURE 41
Example of CSTDMA access
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4.3.3.3 Modesof operation

There should be three modes of operation.
— Autonomous (default mode)
— Assigned

— Interrogation

4.3.3.3.1 Autonomous

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

43.33.2 Assigned

A station operating in the assigned mode should use a transmission schedule assigned by a
competent authority's base station. This mode is initiated by a group assignment command
(Message 23).

The assigned mode should affect the transmission of scheduled position reports, except the Tx/Rx
mode and the quiet time command, which also affect static reports.

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

To determine whether this group assignment command applies to the recipient station it should
evaluate all selector fields concurrently.
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When commanded to a specific transmission behaviour (Tx/Rx mode or reporting interval), the
mobile station should tag it with a time-out, randomly selected between 4 and 8 min after the first
transmission’. After the time-out has elapsed the station should return to autonomous mode.

When commanded to a specific reporting rate, the AIS should transmit the first position report with
assigned rate after a time randomly selected between the time the Message 23 has been received and
the assigned interval to avoid clustering.

Any individual assignment command received should take precedence over any group assignment
command received; i.e. the following cases should be applied:

— if Message 22 is individually addressed, the Tx/Rx mode field setting of Message 22 should
take precedence over the Tx/Rx mode field setting of Message 23;

— if Message 22 with regional settings is received, the Tx/Rx mode field setting of
Message 23 should take precedence over the Tx/Rx mode field setting of Message 22. In
the case of Tx/Rx mode field, the receiving station reverts to its previous Tx/Rx mode
regional operating setting after the Message 23 assignment has expired.

When a Class B “CS” station receives a quiet time command, it should continue to schedule NTT
periods but should not transmit Messages 18 and 24 on either channel for the time commanded.
Interrogations should be answered during the quiet period. Transmissions of safety related messages
may still be possible. After the quiet time has elapsed, transmissions should be resumed using the
transmission schedule as maintained during the quiet period.

Subsequent quiet time commands received during the first commanded quiet time should be
ignored.

The quiet time command should override a reporting rate command.

4.3.3.3.3 Interrogation mode

A station should automatically respond to interrogation messages (Message 15) from an AIS station
(see Table 62, Annex 8). Operation in the interrogation mode should not conflict with operation in
the other two modes. The response should be transmitted on the channel where the Interrogation
message was received.

If interrogated for Message 18 or 24 with no offset specified in Message 15, the response should be
transmitted within 30 s using the access algorithm as described in § 4.3.3.2. If no free candidate
period has been found, one transmission retry should be performed after 30 s.

If interrogated by a base station with an offset given in Message 15, the response should be
transmitted in the specified time period without applying the access algorithm as described in
§4.33.2.

An interrogation for Message 19 should only be responded to if the interrogation Message 15
contains an offset to the time period in which the response should be transmitteds.

Interrogations for the same message received before own response has been transmitted may be
ignored.

7 Because of the time-out, assignments may be reissued by the competent authority as needed. If a
Message 23 commanding a reporting interval of 6 or 10 min is not refreshed by the base station, the
assigned station will resume normal operation after time-out and thus not establish the assigned rate.

8 This can only be done by a base station. The base station will reserve time periods by Message 20 prior to
interrogation.
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At power on, a station should monitor the TDMA channels for one (1) minute to synchronize on
received VDL-transmissions (§ 4.3.1.1) and to determine the CS detection threshold level
(§ 4.3.1.3). The first autonomous transmission should always be the scheduled position report
(Message 18) see § 3.16, Annex 8.

4.3.35 Communication state for CS access

Because Class B “CS” does not use any Communication state information, the communication state
field in Message 18 should be filled with the default value® “1100000000000000110” and the
communication state selector flag field filled with “1”.

43.3.6 VDL message use

Table 39 shows how the messages defined in Annex 8 should be used by a Class B “CS” shipborne

mobile AIS device.
TABLE 39
Use of VDL messagesby a ClassB “CS’ AIS
Recelve Transmit
M essage Annex 8 and
Name of message by own Remark
No. reference process :
station
D)
0 Undefined
Position report §3.1 Optional | No
(Scheduled)
2 Position report (Assigned) | § 3.1 Optional | No
Position report (When §3.1 Optional | No
interrogated)
4 Base station report §3.2 Optional | No
Static and voyage related | § 3.3 Optional | No
data
6 Addressed binary §3.4 No No
message
7 Binary acknowledge §3.5 No No
Binary broadcast message | § 3.6 Optional | No
9 Standard SAR aircraft §3.7 Optional | No
position report
10 UTC and date inquiry §3.8 No No
11 UTC/Date response §3.2 Optional | No
12 Safety related addressed §3.10 Optional | No NOTE - Information
message can also be transferred
via Message 14

9 A Class B” CS” station by default reports sync state 3 and does not report “number of received stations” .
Therefore it will not be used as sync source for other stations.
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TABLE 39 (end)
Recaive Transmit
M essage Annex 8 and
Name of message by own Remark
No. reference process .
station
D
13 Safety related §3.5 No Optional | Should be transmitted
acknowledge if the option to process
Message 12 is
implemented
14 Safety related broadcast §3.12 Optional | Optional | Transmit with
message predefined text only,
see § 4.3.3.7
15 Interrogation §3.13 Yes No Class B “CS” should
respond to
interrogations for
Message 18 and
Message 24.
It should also respond
to interrogations for
Message 19 by a base
station
Assigned mode command | § 3.21 No No Message 23 is
applicable to the “CS”
17 DGNSS broadcast binary | § 3.15 Optional | No
message
18 Standard Class B §3.16 Optional | Yes A Class B “CS” AIS
equipment position report should indicate “1” for
“CS” in flag bit 143
19 Extended Class B §3.17 Optional | Yes Transmit ONLY as
equipment position report response on base
station interrogation
20 Data link management §3.18 Yes No
message
21 Aids-to-navigation report | § 3.19 Optional | No
22 Channel management §3.20 Yes No Use of that function
message may be different in
certain regions
23 Group assignment §3.21 Yes No
24 Class B “CS” static data §3.22 Optional | Yes Part A and Part B
25 Single slot binary §3.23 Optional | No
message
26 Mult. slot binary message | § 3.24 No No
with Communications
State
27-63 Undefined None No No Reserved for future
use

1)

“Receive and process” in this table means functionality visible for the user, e.g. output to an interface or

display. For synchronization it is necessary to receive and internally process messages according to
§ 4.3.1.1; this applies to Messages 1, 2, 3, 4, 18, 19.
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4.3.3.7 Useof safety related message, M essage 14 (optional)

The data contents of Message 14 if implemented should be predefined and the transmission should
not exceed one-time period. Table 40 specifies the maximum number of data bits used for Message
14 and is based on the assumption that the theoretical maximum of stuffing bits will be needed.

TABLE 40

Number of data bitsfor use with M essage 14

Number of time Maximum data bits Stuffing bits Total buffer bits
periods

1 136 36 56

The Class B “CS” AIS should only accept the initiation of a Message 14 once a minute by a user
manual input. Automatic repetition is not allowed.

The Message 14 may have precedence over Message 18.

4.4 Network layer

The network layer should be used for:

— establishing and maintaining channel connections;

— management of priority assignments of messages;

— distribution of transmission packets between channels;

— data link congestion resolution.

4.4.1 Dual channel operation

The normal default mode of operation should be a two-channel operating mode, where the AIS
simultaneously receives on both channels A and B in parallel.

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

For periodic repeated messages, the transmissions should alternate between channels A and B. The
alternating process should be independent for Message 18 and Message 24.

Transmission of complete Message 24 should alternate between channels (all sub-messages to be
transmitted on the same channel before alternating to the other channel).

Channel access is performed independently on each of the two parallel channels.
Responses to interrogations should be transmitted on the same channel as the initial message.

For non-periodic messages other than those referenced above, the transmissions of each message,
regardless of message type, should alternate between channels A and B.

4.4.2 Channel management

Channel management should be done according to Annex 2, § 4.1 except:

— Channel management should be by Message 22 or DSC command. No other means should
be used.
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— The Class B “CS” AIS is only required to operate in the band specified in § 3.2 with a
channel spacing of 25 kHz. It should stop transmitting if commanded to a frequency outside
its operating capability.
TABLE 41
Channel management transitional behaviour
Region 1 Region 1 Region 2 Region 2
g Channdl A Channel B Channel A Channel B
) (frequency 1) | (frequency 2) | (frequency 3) | (frequency 4)
Region 1 A 1
Transitional zone B
Region 2 | Transitional zone C
D 1 1

1 Transmit with nominal reporting interval.

2 Transmit with half the reporting interval.

When entering (Step A to B) or leaving (Step C to D) a transitional zone the Class B “CS” AIS
should continue to evaluate the CS threshold taking into account the noise level of the old channel
initially and the new channel as time progresses. It should continuously transmit (on frequency 1
and frequency 3 in Step B) with the required rate maintaining its schedule.

4.4.3 Distribution of transmission packets

4431

A competent authority may assign reporting intervals to any mobile station by transmitting group
assignment Message 23. An assigned reporting interval should have precedence over the nominal
reporting rate; a reporting interval of less than 5 s is not required.

Assigned reporting intervals

The Class B “CS” should react on next shorter/next longer commands only once until time-out.

4.4.4 Datalink congestion resolution

The Class B “CS” AIS access algorithm as described in § 4.3.3.1 guarantees that the time period
intended for transmission does not interfere with transmissions made by stations complying with
Annex 2. Additional congestion resolution methods are not required and should not be used.

4.5
The transport layer should be responsible for:

Transport layer

— converting data into transmission packets of correct size;
— sequencing of data packets;
— interfacing protocol to upper layers.

45.1

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

Transmission packets
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The transport layer should convert data intended for transmission, into transmission packets.

The Class B “CS” AIS should only transmit Messages 18, 19 and 24 and may optionally transmit
Message 14.

45.2 Sequencing of data packets

The Class B “CS” AIS is periodically transmitting the standard position report Message 18.

This periodic transmission should use the access scheme described in § 4.3.3.1. If a transmission
attempt fails because of, e.g. high channel load, this transmission should not be repeated. Additional
sequencing is not necessary.

4.6 DSC channel management

4.6.1 DSC functionality

The AIS should be capable of performing regional channel designation and regional area
designation as defined in Annex 3; DSC transmissions (acknowledgements or responses) should not
be broadcast.

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

4.6.2 DSC time-sharing

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

One of the receive processes should monitor DSC channel 70 for the 30 s time periods in Table 42.
This selection should be swapped between the two receive processes.

TABLE 42
DSC monitoring times

Minutes past UTC hour
05:30-05:59
06:30-06:59
20:30-20:59
21:30-21:59
35:30-35:59
36:30-36:59
50:30-50:59
51:30-51:59

If the AIS is utilizing this time-sharing method to receive DSC, AIS transmissions should still be
performed during this period. In order to accomplish the CS algorithm, the AIS receivers’ channel
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10.9.4.1.2 Required results
The interface shall be compliant with |IEC 61162 series protocol and the manufacturer's
documentation of interface hardware.

11 Physical tests
11.1 TDMA transmitter
(see 7.2.2)

11.1.1  Frequency error
11.1.1.1  Definition

The frequency error of the transmitter is the difference between the measured carrier
frequency in the absence of modulation of the transmitter and its required frequency.

11.1.1.2 Method of measurement

a) The carrier frequency shall be measured in the absence of modulation.

b) Tests shall be performed on the lowest operating frequency on which the EUT can
transmit according to the manufacturer's specification and AIS 2 (162,025 MHz)

c) The measurement shall be made under normal and extreme test conditions.

11.1.1.3 Required results

The frequency error shall not exceed +0,5 kHz under normal and +1 kHz under extreme test
conditions.

11.1.2 Carrier power
11.1.2.1  Definition

The power of a radio frequency signal (conducted) is defined as the mean power delivered to
a 50 Q load during a radio frequency cycle. The Carrier Power is defined as the average radio
frequency power measured over the transmitter duration. The transmitter duration is defined
in7.3.1.4.

11.1.2.2 Method of measurement

Transmitter
under
test

Power Power
attenuator meter

Y
v

IEC 26606

Figure 9 — Measurement arrangement for carrier power

a) The transmitter shall generate test signal number 4.

b) The average power shall be measured over the transmitter duration. This power shall be
further averaged over measurements from 200 transmissions. This value shall be
corrected according to the transmitter duty cycle to indicate the carrier power.

c) Tests shall be performed on the lowest operating frequency on which the EUT can
transmit according to the manufacturer's specification and AlS 2 (162,025 MHz).

d) The measurement shall be carried out under normal and extreme test conditions.
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11.1.2.3 Required results

At all test frequencies, the carrier power shall be 33 dBm +1,5 dBm under normal test conditions.

At all test frequencies the carrier power shall be 33 dBm +3 dBm under extreme test conditions.

11.1.3 Transmission spectrum

11.1.3.1  Definition

This test is to ensure that the modulation and transient sidebands produced by the transmitter
under normal operating conditions fall within the allowable mask.

11.1.3.2 Method of measurement

a) The test shall use test signal number 4.

b) The EUT shall be connected to a spectrum analyser. A resolution bandwidth of 1 kHz,

c)

video bandwidth of 3 kHz or greater and positive peak detection (maximum hold) shall be
used for this measurement. A sufficient number of sweeps shall be used and sufficient
transmission packets measured to ensure that the emission profile is developed.

Tests shall be performed on the lowest operating frequency on which the EUT can
transmit according to the manufacturer’'s specification and AlS 2 (162,025 MHz).

11.1.3.3 Required result

The spectrum for slotted transmission shall be within the emission mask as follows:

in the region between the carrier and =10 kHz removed from the carrier, the modulation
and transient sidebands shall be below 0 dBc;

at +10 kHz removed from the carrier, the modulation and transient sidebands shall be
below -25 dBc;

at +25 kHz to £62,5 kHz removed from the carrier, the modulation and transient sidebands
shall be below the lower value of —60 dBc¢ or —30 dBm;

in the region between +10 kHz and +25 kHz removed from the carrier, the modulation and
transient sidebands shall be below a line specified between these two points.

The reference level for the measurement shall be the carrier power (conducted) recorded for
the appropriate test frequency in 11.1.2.

For information the emission mask specified above is shown in Figure 10.

dBc

-80 Lt AL —
—62,5 0 62,5

Fc

IEC 267/06

Figure 10 — Emission mask
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11.1.4 Modulation accuracy

11.1.4.1 Definition

The modulation accuracy is the measurement of the peak frequency deviation of the
transmitter modulation and the correct implementation of the GMSK BT filtering.

11.1.4.2 Method of measurement

#: Trigger device
Configuration A

Transmitter .| Power RF signal
under test 7| attenuator = analyser

#1 Trigger device Configuration B

A U— v

Transmitter Power Test Storage
under test ¥ attenuator discriminator "| osdilloscope

IEC 26876

Figure 11 - Measurement arrangement for modulation accuracy

The measurement procedure shall be as follows:

a)

b)
c)
d)
e)
f)
9)

h)

the equipment shall be connected in either configuration A or configuration B as shown.
The trigger device is optional if the equipment is capable of synchronising to the
transmitted bursts;

the transmitter shall be tuned to AIS 2 (162,025 MH2);

the transmitter shall be modulated with test signal number 2;

the deviation from the carrier frequency shall be measured as a function of time,
the transmitter shall be modulated with test signal number 3;

the deviation from the carrier frequency shall be measured as a function of time;

measurements shall be repeated at the lowest frequency on which the EUT can transmit,
according to the manufacturer's specification;

testing shall be repeated under extreme test conditions.

11.1.4.3 Required results

Peak frequency deviation at various points within the data frame shall comply with Table 22.
These limits apply to both the positive and negative modulation peaks. Bit 0 is defined as the
first bit of the training sequence.
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Table 22 — Peak frequency deviation versus time

Measurement period from Test signal 2 Test signal 3
centre to centre of each bit
Normal Extreme Normal Extreme
Bit O to bit 1 <3 400 Hz
Bit 2 to bit 3 2 400 +480 Hz
Bit 4 to bit 31 2 400 +240 Hz 2 400 +480 Hz 2 400 +240 Hz 2 400 +480 Hz

Bit 32 to bit 199

1740 £175 Hz

1740 £350 Hz

2 400 £240 Hz

2 400 +480 Hz

11.1.5 Transmitter output power versus time function

11.1.5.1

Definition

Transmitter output power versus time function is a combination of the transmitter delay, attack
time, release time and transmission duration (referring to Figure 3), where:

a)

b)

c)

d)

11.1.5.2

a)

b)

c)

d)

11.1.5.3

transmitter delay (7,) is the time between the start of the candidate transmission time
period and the time when the transmission power exceeds —50 dBc;

transmitter attack time (7g — 7,) is the time between the transmit power exceeding
—50 dBc and the moment when the transmit power has reached a level 1 dB below the
measured steady-state power (Pss) and maintains a level within +1,5/-1 dB from P,
thereafter;

transmitter release time (7 — 7¢) is the time between the end flag being transmitted and
the moment when the transmitter output power has reduced to a level 50 dB below Py
and remains below this level thereafter;

transmission duration (7 = 7,) is the time from when power exceeds -50 dBc to when the
power returns to and stays below —50 dBc.

Method of measurement

The measurement shall be carried out by transmitting test signal number 2 (note that this
test signal generates one additional stuffing bit within its CRC portion).

The EUT shall be connected to a spectrum analyser. A resolution bandwidth of 1 MHz,
video bandwidth of 1 MHz and a sample detector shall be used for this measurement. The
analyser shall be in zero-span mode for this measurement.

For the purposes of this test, the EUT shall be equipped with a test signal (SYNC)
indicating the start of each time period that it intends to transmit into. This will be used as
a trigger source for the spectrum analyser. The SYNC signal shall be aligned to the
nominal start time (7)) of the transmission time period.

Tests shall be performed on the lowest operating frequency on which the EUT can
transmit according to the manufacturer's specification and AIS 2 (162,025 MHz).

Required result

The transmitter power shall remain within the mask shown in Figure 3 and associated timings
given in Table 6.
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11.2 TDMA receivers
(see 7.2.3)

11.2.1 Sensitivity
11.2.1.1  Definition

The maximum usable sensitivity is the minimum level of signal (dBm) at the receiver input,
produced by a carrier at the nominal frequency of the receiver, modulated with the typical test
signal (test signal 5), which will, without interference, produce after demodulation a data
signal with a specified packet error rate (PER).

11.2.1.2 Method of measurement

Nasage Signal & Rﬁﬁzi:!r £ rnMee::uansneg
enerator =
generato generator test test set

g [EC 269/06

Figure 12 — Measurement arrangement

The measurement procedure shall be as follows:

a) the signal generator shall be at the nominal frequency of the receiver and shall be
modulated to generate test signal number 5;

b) the signal level at the input of the receiver shall be set to -107 dBm;

c) the message measuring test set shall be monitored and the packet error rate observed;
The PER shall be derived by the following formula:

PER = (P1y — Pry)/P1x x100 ( %)
where
Pryx is the number of packets received without errors;
Pty is the number of transmitted packets.

d) the test shall be repeated at the nominal carrier frequency 500 Hz and the level at the
input to the receiver adjusted to —104 dBm under normal conditions;

e) the test shall be carried out on the lowest TDMA frequency declared by the manufacturer
and AIS 2 (162,025 MHz);

f) repeat under extreme conditions, at the nominal carrier frequency only. The signal
generator shall be adjusted so the level at the input to the receiver is -101 dBm.

11.2.1.3 Required results

The PER shall not exceed 20 %.

11.2.2 Error behaviour at high input levels
11.2.2.1 Definition

The error behaviour (performance) at high input levels (noise free operation) is defined in the
same manner as for the measurement of the maximum usable sensitivity when the level of the
wanted signal is significantly above the maximum wanted sensitivity.
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11.2.2.2 Method of measurement

The measurement configuration for receiver sensitivity (11.2.1) shall be used.

The signal generator shall be at the nominal frequency of the receiver and shall be modulated
to generate test signal number 5. The test shall be carried out on the lowest TDMA frequency
declared by the manufacturer and AIS 2 (162,025 MHz). The message measuring test set
shall be monitored and the packet error rate observed.

a) The level of the input signal shall be adjusted to a level of =77 dBm;
b) The level of the input signal shall be adjusted to a level of -7 dBm.

11.2.2.3 Required results

The PER shall not exceed 2 % under a) and 10 % under b).

11.2.3 Co-channel rejection
11.2.3.1  Definition

The co-channel rejection is a measure of the capability of the receiver to receive a wanted
modulated signal without exceeding a given degradation due to the presence of an unwanted
modulated signal, both signals being at the nominal frequency of the receiver.

11.2.3.2 Method of measurement

Signal »
generator
A
L Receiver Message
Combiner »- under & measuring
> test test set
Signal
generator
B
IEC 270/06

Figure 13 — Measurement arrangement with two generators

The measurement procedure shall be as follows:

a) two generators A and B, shall be connected to the receiver via a combining network;

b) the wanted signal, provided by signal generator A, shall be at the nominal frequency of the
receiver and shall be modulated to generate test signal number 5,

c) the unwanted signal, provided by generator B, shall also be at the nominal frequency of
the receiver. Generator B shall be modulated to generate test signal number 4, either
continuously or in the same time period as that used by generator A for test signal number
5. The content of the wanted and unwanted signals shall nat be synchronised,

d) the level of the wanted signal from generator A shall be adjusted to —101 dBm;
e) the level of the unwanted signal from generator B shall be adjusted to —111 dBm;

f) the message measuring test set shall be monitored and the packet error rate (PER)
observed;

_87_



62287-1 @ |IEC:2006(E) - 61 -

g) the measurement shall be repeated for displacements of the unwanted signal of +1 kHz11
from the nominal frequency of the receiver and the PER again observed;

h) the test shall be carried out on the lowest TDMA frequency declared by the manufacturer
and AIS 2 (162,025 MHz).

11.2.3.3 Required result

The PER shall not exceed 20 %.

11.2.4 Adjacent channel selectivity
11.2.4.1 Definition

The adjacent channel selectivity is a measure of the capability of the receiver to receive a
wanted modulated signal without exceeding a given degradation due to the presence of an
unwanted signal which differs in frequency from the wanted signal by an amount equal to the
adjacent channel separation for which the equipment is intended.

11.2.4.2 Method of measurement
The measurement procedure shall be as follows:

a) the measurement configuration for co-channel rejection (11.2.3) shall be used;

b) the wanted signal, provided by signal generator A, shall be at the nominal frequency of the
receiver and shall be modulated to generate test signal number 5;

c) the unwanted signal, provided by generator B, shall be frequency modulated with a 400 Hz
sine wave giving a deviation of +3 kHz. Generator B shall be at a frequency 25 kHz above
that of the wanted signal;

d) the level of the wanted signal from generator A shall be adjusted to a level of =101 dBm;
e) the level of the unwanted signal from generator B shall be adjusted to =31 dBm;

f) the message measuring test set shall be monitored and the packet error rate observed;
g) repeat the above measurement with the unwanted signal 25 kHz below the wanted signal;

h) the test shall be carried out on the lowest TDMA frequency declared by the manufacturer
and AlS 2 (162,025 MHz).

11.2.4.3 Required results

The PER shall not exceed 20 %.

11.2.8§ Spurious response rejection
11.2.5.1  Definition
The spurious response rejection is a measure of the capability of the receiver to receive a

wanted modulated signal without exceeding a given degradation due to the presence of an
unwanted modulated signal at any other frequency, at which a response is obtained.

11.2.5.2 Manufacturers’ declarations

The manufacturer shall declare the following in order to calculate the “Limited Frequency
Range” over which the initial part of the test will be performed:

« list of intermediate frequencies: (/Fy, /F, ...JFy ) in Hz;

11 — which is twice the allowable transmit frequency tolerance.
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« switching range of the receiveri2;
« frequency of the local oscillator?3 at AIS 2 and at the lowest TDMA channel: (fi on. fLoL)-

11.2.56.3 Introduction to the method of measurement
The initial evaluation of the unit shall be performed over the “Limited Frequency Range” and

shall then be performed at the frequencies identified from this test and at “Specific
Frequencies of Interest” (as defined below).

To determine the frequencies at which spurious responses can occur the following
calculations shall be made:

a) calculation of the "Limited Frequency Range":

the limits of the limited frequency range (LFRy, LFR o ) are determined from the following
calculations:

LFRH| =fLOH + UF‘i + ]FZ +. Iy + srl2)

LFR o = fioL = (IFq + IFp +...+IFy + sr/2)

b) calculation of Specific Frequencies of Interest (SF7) outside the limited frequency range:
these are determined by the following calculations:

SF}A‘ = (K XfLOH) + fF1

SF‘,Z = {K foOL) _;F‘l

where K is an integer from 2 to 4.

11.2.5.4 Method of measurement over the Limited Frequency Range

Two methods are available for the measurements over the Limited Frequency Range, one
based on SINAD measurements (A) and the other based on PER measurements (B). Either
method may be used, but in each case shall be followed by the method of measurement at
identified frequencies.

Signal £
generator —
A
> Receiver .
: Al Measuring
Combiner P utlt:tar test sot
Signal
generator —
B
IEC 271/06

Figure 14 — SINAD or PER/BER measuring equipment

12 switching range corresponds to the frequency range over which the receiver can be tuned.

13 This may be a VCO, crystal, sampling clock, BFO, Numerically Controlled Oscillator depending on the design of
the equipment.
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1.

a)

b)

c)
d)

11

a)

b)

c)
d)

e)

f)

11

b)

c)
d)

2.5.4.1 A) Method of search over the "Limited Frequency Range" using SINAD
measurement
Two generators A and B shall be connected to the receiver via a combining network.

The wanted signal, provided by generator A, shall be at the nominal frequency of the
receiver and shall be modulated with 1 kHz sine wave at +2,4 kHz deviation.

The unwanted signal, provided by generator B, shall be frequency modulated with a
400 Hz sine wave giving a deviation of + 3 kHz.

Initially, generatar B (unwanted) shall be switched off (maintaining the output impedance).
The signal level from generator A (wanted) shall be adjusted to —101 dBm at the receiver.
The SINAD value shall be noted (and should be greater than 14 dB)

Signal generator B shall be switched on and adjusted to —27 dBm at the receiver.

The frequency of the unwanted signal shall be varied in steps of 5 kHz over the Limited
Frequency Range (from LFR| g to LFRy)).

The frequency of any spurious response detected (by an decrease in SINAD of 3dB or
more) during the search shall be recorded for use in the next measurements.

.2.5.4.2 B) Method of search over the "Limited Frequency Range" using PER or

BER measurement
Two generators A and B, shall be connected to the receiver via a combining netwark.

The wanted signal, provided by generator A, shall be at the nominal frequency of the
receiver and shall be modulated to generate test signal number 5.

The unwanted signal, provided by generator B, shall be frequency modulated with a
400 Hz sine wave giving a deviation of +3 kHz.

Initially, generator B (unwanted) shall be switched off (maintaining the output impedance).
The signal level from generator A (wanted) shall be adjusted to —101 dBm at the receiver.
The PER or BER shall be noted.

Signal generator B shall be switched on and adjusted to -27 dBm at the receiver.

The frequency of the unwanted signal shall be varied in steps of 5 kHz over the Limited
Frequency Range (from LFR o to LFRy))

The frequency of any spurious response detected (by an increase in either PER or BER)
during the search shall be recorded for use in the next measurements.

In the case where operation using a continuous packet stream is not possible a similar
method may be used.

.2.5.5 Method of measurement (at identified frequencies)

Two generators A and B, shall be connected to the receiver via a combining network.

The wanted signal, provided by generator A, shall be at the nominal frequency of the
receiver and shall be modulated to generate test signal number 5.

The unwanted signal, provided by generator B, shall be frequency modulated with a
400 Hz sine wave giving a deviation of + 3 kHz. Generator B shall be at the frequency of
that spurious response being considered.

Initially, generator B (unwanted) shall be switched off (maintaining the output impedance).
The signal level from generator A (wanted) shall be adjusted —101 dBm at the receiver.
Generator B shall be switched on, and the level of the unwanted signal set to -31 dBm.

For each frequency noted during the tests over the Limited Frequency Range and the
Specific Frequencies of Interest (SF/y and SFI, ), transmit 200 packets to the EUT and
note the PER.
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11.2.5.6 Required results

At any frequency separated from the nominal frequency of the receiver by two channels or
more, the spurious responses shall not result in a PER of greater than 20 %.

11.2.6 Intermodulation response rejection
11.2.6.1  Definition

The intermodulation response rejection is the capability of the receiver to receive a wanted
modulated signal, without exceeding a given degradation due to the presence of two close-
spaced unwanted signals with a specific frequency relationship to the wanted signal
frequency.

11.2.6.2 Method of test

Signal
generator
A

Y

Signal Receiver Message
generator B Combiner under measuring
3 test test set

Y
Y

Y

Signal
generator
Cc

[EC 272/06

Figure 15 — Measurement arrangement for intermodulation

The measurement procedure shall be as follows:

a) three signal generators shall be connected to the receiver via a combining network;

b) the wanted signal, provided by signal generator A, shall be at the nominal frequency of the
receiver and shall be modulated to generate test signal number 5;

¢) the unwanted signal from generator B shall be unmodulated;

d) the unwanted signal from generator C shall be frequency modulated with a 400 Hz sine
wave giving a deviation of £3 kHz;

e) the signal level from generator A (wanted) shall be set for —101 dBm at the receiver input;
f) the signal level from generators B and C shall be set for —36 dBm at the receiver input;

g) the frequencies of generators A, B, C shall be set as per test #1 of Table 23;

h) the message measuring test set shall be monitored and the packet error rate observed;

i) repeat the measurement with frequencies set as per tests #2, #3 and #4 of Table 23.
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Table 23 — Frequencies for inter-modulation test

Generator A Ge-nuralor B G;mn;t_t-:-r E:
Wanted AIS signal Unmodulated (+/-50 kHz) Maodulated (+/-100 kHz)
Test #1 162,025 MHz 162,075 MHz |  162.125MHz |
Test#2 | 162,025 MHz 161,975 MHz 161,925 MHz
Test #3 S Fromae*50kHZ |  Fromase+100 kHz
Toatad: || A Fromai—50 kHz " Fromaie—100 kHz

NOTE Fipmaie IS the lowest frequency on which the EUT can operate according to the manufacturer's
specification.

11.2.6.3 Required results

The PER shall not exceed 20 %.

11.2.7 Blocking or desensitisation

11.2.7.1 Definition

Blocking is a measure of the capability of the receiver to receive a wanted modulated signal
without exceeding a given degradation due to the presence of an unwanted input signal at any
frequencies other than those of the spurious responses or the adjacent channels.

11,.2.7.2 Method of measurement

The measurement procedure shall be as follows:

a)
b)

c)

d)

e)

f)
9)

two generators A and B, shall be connected to the receiver via a combining network;

the wanted signal, provided by signal generator A, shall be at the nominal frequency of the
receiver and shall be modulated to generate test signal number 5;

the unwanted signal from generator B shall be unmodulated and shall be at a frequency
0,5 MHz to 10 MHz away from the nominal frequency of the receiver. Measurements shall
be carried out at frequencies of the unwanted signal at approximately +500 kHz, +1 MHz,
+2 MHz, +5 MHz and +10 MHz, avoiding those frequencies at which spurious responses
could occur (see C.4.5);

initially, signal generator B (unwanted signal) shall be switched off (maintaining the output
impedance). The level of the wanted signal from generator A shall be adjusted to
—101 dBm at the receiver input;

the RF signal level for signal generator B (unwanted signal) shall be adjusted to —-23 dBm
when the frequency setting is less than +5 MHz. For frequency settings of +5 MHz or
higher the RF level shall be adjusted to —15 dBm;

the test shall be repeated for all the frequencies defined in step c);

the test shall be carried out on the lowest frequency on which the EUT can operate
according to the manufacturer’s specification and AIS 2 (162,025 MHz).

11.2.7.3 Required results

The maximum packet error rate shall not exceed 20 %.

_92_



- 66 ~ 62287-1 @ |IEC:2006(E)

11.3 Conducted spurious emissions
11.3.1 Spurious emissions from the receiver
11.3.1.1  Definition

Spurious emissions from the receiver are components at any frequency, conducted to the
antenna. The level of spurious emissions shall be measured as their power level in a specified
load.

11.3.1.2 Method of measurement

The receiver shall be connected to a 50 Q attenuator. The output of the attenuator shall be
connected to a spectrum analyser or selective voltmeter having an input impedance of 50 Q. If
the detecting device is not calibrated in terms of power input, the level of any detected
components shall be determined by a substitution method using a signal generator. The
measurement shall extend over the frequency range 9 kHz to 4 GHz.

The receiver shall be switched on, and the measuring receiver shall be tuned over the
frequency range 9 kHz to 4 GHz.

At each frequency at which a spurious component is detected, the power level shall be
recorded as the spurious level delivered into the specified load.

11.3.1.3 Required results

The power of any spurious emission in the specified range at the antenna terminal shall not
exceed —57 dBm (2 nW) in the frequency range 9 kHz to 1 GHz and —47 dBm (20 nW) in the
frequency range 1 GHz to 4 GHz.

11.3.2 Spurious emissions from the transmitter
11.3.2.1  Definition

Conducted spurious emissions are emissions on a frequency or frequencies, which are
outside the necessary bandwidth and the level of which may be reduced without affecting the
corresponding transmission of information. Spurious emissions include harmonic emissions,
parasitic emissions, intermodulation products and frequency conversion products, but exclude
out-of-band emissions.

11.3.2.2 Method of measurement

The transmitter shall be connected to a 50 Q power attenuator. The output of the power
attenuator shall be connected to a measuring receiver.

If possible, the measurement shall be made with the transmitter unmodulated. If this is not
possible, the transmitter shall be modulated by test signal number 4. If possible the
modulation should be continuous for the duration of the measurement.

The measurement shall be made over a frequency range from 9 kHz to 4 GHz, excluding the
channel on which the transmitter is operating and its adjacent channels.

The resolution bandwidth of the measuring instrument shall be the smallest bandwidth
available which is greater than the spectral width of the spurious component being measured.
This shall be considered to be achieved when the next highest bandwidth causes less than
1 dB increase in amplitude. Positive peak detection (maximum hold) shall be selected on the
spectrum analyser used for this measurement.
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