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General
Applicant: L3 Communications, Aviation recorders
6000 Fruitville road, Sarasota, FL 34240, United
States
Equipment under test:
Type: A1 update
Manufacturer: L3 Communications, Aviation recorders
B000 Fruitville road, Sarasota, FL 34240, United States
Place of test: BSH test laboratory Hamburg, Room 916
Start of test: 20. September 2006
End of test: 20. November 2006
Test standards’:

IEC 61993-2 (2001)

Maritime navigation and radiocommunication equipment and systems-

Automatic ldentification Systems

Part 2: Class A shipborne equipment of the Universal Automatic Identification System (AlIS) — Operational
and performance requirements, Methods of testing and required test results

IEC 61162-1/ -2

Maritime navigation and radioccommunication equipment and systems Digital Imterfaces

Part 1: single talker and multiple listeners (2000)

Part 2: single talker and multiple listeners, high speed transmission (1998)

' Numbers listed in the titles of the test sections of this report refer to the respective sections of IEC §19983-2 if not
staled otharwisa,
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Summary

Test Reference Section Result
Nﬂ. (passed! not passad /
not applicable | not

testad)

2 IEC 61993-2 14 Operational tests Passed
3 IEC 61993-2 15 Physical tests Mot included

4 IEC 61993-2 16 Specific tests of link layer Passed

5 IEC 61993-2 17 Specific tests of network layer Passed

6 IEC 61993-2 18 Specific tests of transport layer No test

7 IEC 61993-2 19 Specific presentation interface teslts Passed

8 IEC 61993-2 20 DSC functionality tests Mo test

2] IEC 61993-2 21 Long range functionality tests No test

Tes1 Report No.. BSH/4612/4320357/07 Date: 16.03.2007 page 5 of 70
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For each Transponder unit under test an numbered entry is provided here. For the two
test environment it is recorded which EUT system is under test in that environment

EUT system no 1

Transponder

Type | Protec A1 Part No.: AISMO0-100-00

Delivery date | 19.09.2006 Serial number 000383263

HW Version: Delivery date 19.09.2006 Version no
Installation date | 19.09.2006

SW Version: Delivery date 19.09.2006 Version no |SW Rev. V1.6.06
Installation date | 19.09.2006

SW Version: Delivery date 13.11.2006 Version no |SW Rev V1.6.07
Installation date | 13.11.2006 Checksums

6A85| 80BEV FETAF

SW Version: Delivery date 20.11.2006 Version no | SW Rev V1.8.07

Installation date | 20.11.2006 Checksums
CB8271 6A54V F67AF

SW Version: Delivery date Version no
Installation date

MKD

Type | Internal Part No.:

Delivery date | Serial number

GPS antenna

Type Trimble GPS Antenna | Part No.: 41555-00

Delivery date | — Sernal number 25920058

Test Report No. BSHI4612/4320357/07

Dats: 16.03.2007
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Here it is intended to record for which time which EUT system is under test.

1.2.1 Test environment no 1

This Test environment is completely equipped as described in Annex A. Normally
mainly VDL related tests and DSC tests are done in this environment

Room BSH Room 916 (9" floor)
Test engineer H. Bartels
Location 9°59,103 E 53°32,822 N

Equipment no | Start of test End of test Test engineer
1 20.09.2006 27.09.2006 Bartels

1 15.11.2006 15.11.2006 Bartels

1 20.11.2006 20.11.2006 Bartels

1.3 _Composition

Minimum Keyboard and display (MKD)

B Internal [[] Remote [] external

internal GNSS
[] sync only (] backup pos. sensor

Tes1 Report No.. BSH/4612/4320357/07 Date: 16.03.2007 page 9 of 70
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1.4 Remarks

Result marking:

Ok

NA
Acc

Mok

Rec

?7?7?

Item is ok, test was successful

Mo colour marking

Mot applicable

slight acceptable deviation, no change required
MNo colour marking

Test of a required item was not successful, change required
Colour marking: yellow

It is recommended to make a change.

Colour marking:

temporarily, has to be clarified or discussed
Colour marking: yellow

Not yet tested items are marked with a blue background.
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This table is a template for more general remarks of some test items and should be
copied if required

Date

Result

Status

Issue of this template: 30.11.05

1.5 Test notes

Here are some effects noted which are observed during the normal test but
independent of the actual test items.

The L3 ProTec AIS A1 has already been approved in October 2003, Certificate no.
734.2/0050-1/2003.

The radio hardware of the L3 A1 has been upgraded. Therefore a few basic test
which could be related to the radio hardware are performed. This is not a
complete test.

Test Report Mo BSHI4612/4320357/07 Dats: 16.03.2007
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Here are general problems found in the operation of the EUT, not specific to the actual

test point.

General problems

Date

[tem

Remark

Result

21.09.06 Ba

[EC Camm error

As soon as | apply external sensor dala the EUT

Retests 15.11.06 Ba;
There is no ALR sentence 051 "IEC comm error”
when sensor dala are applied.

outpuls the ALR sentence 051 "IEC comm error”.

Ok

Test Report No. BSHI4612/4320357/07

Date: 16.03.2007 page 11 of 70



Bundesamt fiir Seeschifffahrt und Hydrographie
Federal Maritime and Hydrographic Agency

BUNDESAMT FUR
SEESCHIFFFAHRT
UND

HYDROGRAPHIE

2 14 Operational tests

2.1 14.1 Operating modes / Capability
{4.2)

2.1.1  14.1.1 Autonomous mode
(4.2.1, M.1371 A23.3.5)

2.1.1.1 _14.1.1.1 Transmit Position reports

Method of measurement

Sel up a test environment of al leas! 5 lest targels, Record the VDL communication and check for
messages of the EUT.

Required resulis

Confirm that the EUT transmits conlinuously and that the transmitted data complies with sensor inputs.

This is a first more general check that the EUT is continuously transmitting a position
report. Special tests regarding

« Reporting rate

= Message contents

» Slot use

are done in special test items.

21.09.06 Ba | Test details — Transmission of Posilion reports

Test item | Check [ Remark Resull

MNavigation slalus is sel to 0 (lravelling using engine)
Internal GNSS is in use

MMSI Check MMSI Ok

Transmission rate Check that the message 1 is Ok
transmitled continuously

Position Check the values of Jat and lon Ok

Speed Check the values of SOG and Ok
CoG

Heading/ROT Check thal the values of heading Ok
and ROT are defaull

2.1.1.2 14.1.1.2 Receive Position reports

Method of measurement

Sef up a test environment of al least 5 test targets.

a) Swilch on Tesl largets, then start operation of the EUT
b) Start operalion of the EUT, then swilch on Tes! targeis

Test Report No. BSHI4612/4320357/07 Date: 16.03.2007 page 12 of 70
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Check the VDL communication and Presenlalion Interface oulputs of the EUT,
Required resulits

Confirm that EUT receives continuously under conditions a) and b) and oufputs the received messages
via the PI.

20.09.06 Ba | Test delails a)- Receive Position reports, Target first started

Test itern | Check | Remark Resull

Switch on Tesl largets, then slart operalion of the EUT

Check the following items on VDM output at Pl compared with the transmitted values

MIMSI Check MMSI Ok

Transmission rate Check that the message 1 is Ok
received conlinuously

Position Check the values of lat and lon Ok

Speed Check the values of S0OG and Ok
COG

Heading/ROT Check the valuas of heading and Ok
ROT

20.09.06 Ba | Test details b} Receive Position reports, EUT first started

Test item | Check Remark Result

Start operation of the EUT, then switch on Test targels
Check the following items on VDM output al Pl compared with the transmitted values

MMSI Check MMSI Ok

Transmission rate Check that the message 1 is Ok
received continuously

Fosition Check the values of |at and lon Ok

Speead Check the values of SOG and Ok
COoG

Heading/ROT Check the values of heading and Ok
ROT

2.1.2 14.1.2 Assigned mode
{4.2.1 M.1371A2/3.3.6)

Meathod of measurement

Set-up standard test environment and operate EUT in aulonomous mode. Transmit an Assigned mode
command msg 16 to the EUT with:

al Siot offset and increment
b) Dasignated reporting rate.

Test Repor No. BSHI4612/4320357/07 Date: 16.03.2007 page 13 of 70
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Record ransmitled messages..
Required resulits

Confirm that the EUT fransmits position reports msg 2 according to defined parameters and reveris to
SOTDMA msg 1 with standard reporiing rate after 4 (o 8 min.

This is a test on operational basis. The details of slot allocation are checked in a special
test on link layer (see 4.2.3 16.6.4 Assigned operation). A record of this test can be
used for evaluation of this slot allocation test point.

This test is completely covered by test 4.2.3 16.6.4 Assigned operation.

2.2 14.4 Reporting rates
{(6.5.2)

2.2.1 14.4.1 Speed and course change
(6.5.2)

Method of measurement
Set-up standard test environment and operate EUT in autonomous mode.

a) start with own speed of 10kn; record all messages on VDL for 10min and evaluate reporting rate for
position report of EUT by calculating average slol offsel over test period.

b) Increase speed and change course (ROT > 107min, derved from heading) in accordance with 6.5.2
Table 1 and ITU-R M. 1371 A2/4.3.

c) Reduce speed and rotation rate lo values below those given in Table 1,
d)  Make speed and/or heading sensor unavailable,
For b), c), d) record all messages on VDL and check slof offsel balween two consecufive lransmissions,

Required results

a) Reporting rate shall comply to Table 1 {(10sec £10%).

b) Confirm that the new reporting rate has been established (after 2 lransmissions +20%.)

c) Confirm that the reporiing rate is reduced after 4min (speed reduction) or 20sec (ROT reduction).

d) Check that with unavailable sensors the reporling rate reveris lo defaull values (10sec if no sensor
connected).

Record the VDL data of the procedure according to the following test items, generate a
table and diagram from that data and check the items using the recorded data.

Test Repor No. BSHI4612/4320357/07 Date: 16.03.2007 page 14 of 70
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21.0906Ba | Test details — Change of reporting rate by speed

Test item | Check | Remark Resull

Apply simulated GLL sentence to the sensor inpul. Set Navigalion status o 0 (under way)

File name is ais01_gll_vig_hdt_rot.sst

Record the VDL data of the procedure according to the following lest itlems, generale a lable and
diagram from thal data and check the items using the recorded data.

Change speed according to the test items and record VDL data. After each change wail until new
reporting rale is clearly established.

Lines are related lo Excel lable reprate_spead.xls

[Speed =10 knl Check thal reporting rate is 10 5 Ok
Speed = 15kn Check slot allocation using msg Ok
3 for new reporting rate
Check thal slot allocation for the | After 1 transmission Ok
new reporling rate has started
afler 2 transmissions
Check that new rate is Ok
established within 1 minule
Check thal new reporting rate is Ok
65
Spead =25 kn Check slot allocation using msg Ok
3 for new reporting rate
Check that slot allocation for the | After 1 transmission Ok

new reporting rale has started
after 2 transmissions

Check thal new rale is Ok
established within 1 minule
Check that new reporting rale is Ok
2s

Reduction of speed lo Check slot allocation by Ok
Speed = 15kn deallocation of slots,

Msg 3 nol required for new
reporting rate

Check thal new rale slarts after Ok
3 min and is established within 4
minules

Check that new reporting rate is Ok
G5

Reduction of speed to Check slot allocation using msg Ok
Speed = 10 kn 3 for new reporiing rate
Check that new rale starts after Ok
3 min and is established within 4
minutes

Check thal new reporting rate is Ok
10s

Test Repor No. BSHI4612/4320357/07 Date: 16.03.2007 page 15 of 70
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21.09.06 Ba | Test delails — Change of reporting rate by heading
Test item | Check | Remark Resull
Apply simulated GLL sentence to the sensor inpul. Set Navigalion status o 0 (under way)
File name fs ais01_gll_vig_hdl rol.ssl
Record the VDL data of Ihe procedure according Lo the following lest ilems, generate a table and
diagram from thal data and check the items using the recorded data.
Change speed according to the test ilems and record VDL data. After each change wait until new
reporting rale is clearly established.
Lines are related lo Excel lable reprate speed.xls
Change of heading from 359°to | Check that the reparting rate is Ok
0 not increased
Change of heading from 0°lo | Check thal the reparting rate is Ok
359° not increased
Speed = 10kn Check that reporting rate is 10 s Ok
Heading =0
Speed = 10kn Check slot allocation by inserting Ok
Increase heading by 10 degr. | [TDMA slots {msg 3) for new
sleps sometimes reporting rate
Check thal new rate is Ok
established immediately
Check that new reporting rate is Ok
313s
Speed = 10kn Check slot allocation by slopping | Insertion of msg 3 is siopped | Ok
Stop Increasing heading insertion of ITOMA slots {msg 3}
The last message type 3 on
each channel should use a
slol offset of 0 lo indicate the
end of the chain.
The last messages type 3
use an slot offset different to
0 and therefore allocale a slot
which is not used.
Retest 15.11.06 Ba:
The last msg 3 terminates the | O
chain by offset =0
Check thal new rale is Ok
established within (30 5
averaging+20 s delay =) 50 s
after slop of heading change
Check thal new reporting rate is Ok
105 again
Speed = 15kn Walt until speed is 6 s with msg
lype 1
Speed=15kn Check slot allocation by inserting Ok
Decrease heading by 10 degr. | ITDMA slols (msg 3) for new
steps sometimes reporting rate
Check that new rate is Ck
astablished immediately
Check that new reporling rate is Ok
2s

Test Report No.. BSH/4612/4320357/07

Dats: 16.03.2007
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Speed = 15kn Check slot allocation by stopping Ok
Stop decreasing heading inserion of ITDMA slots (msg 3)
Check that new rate is Ok

established within (30 s

averaging+20 s delay =) 50 s
after slop of heading change
Check that new reporting rate is Ok
6 5 again

2.3 14.6 Initialisation period
(6.7 M. 1371 A2/3.3.3)

Method of measurement

Sel up standard test environment with all sensors available.

a) Swilch on EUT with EUT operaling in aulonomous mode.

b)  Switch off EUT for approx. 0.5 5. Record transmitied messages.

Required results

Confirm that the EUT staris fransmigsions within 2 min after swilch on.

21.09.06 Ba | Tesl details - Initialisation pericd

Test item ] Check [ Remark Result

Sel up standard test environment with all sensors available

a) Switch on of EUT Check thal EUT starts ransmission | See diagram of network entry | Ok
within 2 min (Tesl 16.6.1)

b) Switch off EUT for approx. | Check that EUT starts transmission Ok

05s within 2 min

2.4 14.7 Channel selection
(6.9)

Method of measurement

Set-up standard test environment and operale EUT in autonomous mode. Switch the EUT to different
channels randomly selected from the maritime mobile band as specified by ITU-R M. 1084-4, Annex 4
using both 25kHz and 12.5kHz channel spacing (incl. 12.5kHz emission on a 25kHz channel):

a) manually,

b) by transmission of channal management message (msg 22) broadecas! and addressed lo EUT,
c) by application of ACA senlance lo the presentalion inlerface.

d) By transmission of DSC lelecommand to EUT

Test Repor No. BSHI4612/4320357/07 Date: 16.03.2007 page 17 of 70
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Record the VDL messages.
Required resulits
Confirm that the EUT swilches o Channel / bandwidth and duplex / simplex channels accordingly.

Confirm that the EUT delivers a TXT-sentence with 1D 036, followed by the ACA-sentences nesded lo
inform of changes in the AIS use of regional operaling sellings.

27.09.06 Ba | Test delails - Channel selection

Test item | check | Remark Resull
Select channels and bandwidth according to the test items in a reglonal area around the actual

posilion so thal is in use.

The VDL analyser has to be swilched to the selected channels

a) Enter manually: Check that channels are used Ok
2 simplex channels Check bandwidth Ok
25 kHz spacing Check TXT output at Pi Ok
25 kHz bandwidth Check ACA oulpul at P Ok
b) Enter by using msg 22: Check that channels are used Ok
1 duplex channel Check bandwidth Ck
25 kHz spacing Check TXT output at Pl Ok
25 kHz bandwidth Check ACA outpul at P Ok
c) Enter by ACA sentence: | Check that channels are used Ok
1 duplex channel Check bandwidth Ok
25 kHz spacing Check TXT output at PI Ok
12.5 kHz bandwidth Check ACA output at P| Ok

2.5 14.8 Transceiver protection
(6.9 M.1371 A2/2.14, 2.15)

Method of measurement

Set-up standard test environment and operate EUT in autonomous mode. Open circuit and short circuit
VHF-anfenna terminals of the EUT for at least 60 s each.

Required results

The EUT shall be operative again within 2 min after refitting the antenna without damage lo the
transceiver.,

This test should be done as the last test to be able to do all other tests in case of
transmitter damage.
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26.09.06 Ba Tes! details - Transceiver protection
Test item Check Remark Resull
Open circuit of VHF antenna | Check that EUT starts lransmission Ok
terminal within 2 min after refitling the

antenna
Short circuil of VHF antenna | Check thal EUT staris transmission Ok
terminal within 2 min after refitling the

antenna

2.6_14.9 Alarms and indicators, fall-back arrangements
(6.10)

2.6.1 14.9.2 Monitoring of functions and integrity
(6.10.2)

2.6.1.1 14.9.2.1 Tx malfunction

Method of measurement
Disable the transmitter by disconnecting the antenna.

Required result

Veerify that an alarm sentence ALR with alarm ID 001 is sent and the relay outpul signals the failure siate.
Verify that relay deactivates when the EUT receives an ACK and thal the status field in the ALR senlence
is updated.

Alternatively an ALR 001 when TX active between TX-slots is accepted; disconnecting antenna is also
alarmed by ALR 002.
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26.09.06 Ba | Test details - Tx maliunction

Test item | Check | Remark Resull

Disconnect VHF antenna or:

make TX active between scheduled slots (e.g. CW carrier)

Stop of transmission Check if transmission is slopped Tx continous with reduced Ok

power.

ALR outpul Check that ALR sentence ID 001 s | And ALR 1D 002 Ok
autput at Pl

ALR oulput repetition Check that the ALR sentence is Ok
repealed witharate of 30 s

Alarm relay Check that alarm relay is activated Ok

MKD display Check that the alarm Is displayed on Ok
the MKD

Send an ACK sentence Check that alarm relay deactivated Ok
Check thal ALR sentence is Ok
updaled
Check that alarm display on the Alarms are removed from Ok
MKD is updated display

Reconnect VHF antenna Check that ALR sentence is Ok
updated
Check that alarm display on the Ok
MKD is updated
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3 15 Physical tests
Physical test are not part of this test document.

Physical tests are done in a separate test.
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4 16 _Specific tests of Link Laver
(7.3)

4.1 16.3 Svnchronisation jitter
(M. 1371 A1/3.2.2.8.4)

Definition

Synchronisation jilter (lransmission liming error} is the lime belween nominal slot starl as delermined by
the UTC synchronisation source and the initiatfon of the "transmiiter on" function (T.see figure 3.2.2. 10 in
Rec. ITU-R M.1371-1).

Method of measurement

Set-up standard test environment. Sef the EUT o 25 kHz bandwidth, max reporting rale of 2 sec and
using

a) UTC direct synchronisation
b) UTC indirect synchronisation by disconnecting the GNSS antenna of the EUT.

Record VOL messages and measure the lime belween the nominal beginning of the sfol interval and the
inifiation of the “transmitter on” lunction. Alternalive melhods, e.g. by evaluating the start flag and
calculating back to T.are allowed.

Repeal the test for 12.5 kHz bandwidth.

Required results

The synchronisation jitter shall not exceed

a) +104 u s using UTC direct synchronisation

b) 1312 us using UTC indirect synchronisation .
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22,09.06 Ba | Test details - Synchronisation jitter
Test item | Check | Remark Resull

Operale device al 25 kHz bandwidlh al a reporting rate of 2 s (speed =25 kn). C
heck the slot start time T2 using the VDL analyser.

UTC direct Check that T2 is in the range of The sync jitter is culside the
3.328 ms +/-0.108 ms limits. The timing Is about 100
The measurad value of the VOL us lo late (see diagram)

analyser (in units of 10 ps) should Remark; The previous A1

be in the range of 330 ... 360 (RMS, | version also was too late but
inc. Tolerance of VDL analyser) it had been accepted
because il was mosl of the
time within the limits.

The D1 version nearly had
the exact timing

Retests 15.11.06 Ba:

Syne jitter timing is ok now Ok
UTC indirect Check that T2 is in the range of +- Ok
0.312 ms compared to the T2 value
of the sync source

The measurad value of the VDL
analyser (in units of 10 ps) should
be in the range of +/~ 31 of the
measured values of the sync source

4.2 16.6 Slot allocation (Channel access protocols)
(M.1371 A1/3.3.1)

4.2.1 16.6.1 Network entry

Method of measurement

Sel up standard tes! environment, switch on EUT. Record lransmilled scheduled position reports for the
first 3 frames after initialisation period. Check CommState for channel access mode

Required results

EUT shall start autonomous transmissions of msg 3 (position report) with ITOMA CommState with
KeepFlag sel frue for first frame and msg 1 with SOTDMA CommSiate for consecutive frames.

Record the VDL data of the first 12 frames after switching on the EUT, 3 frames for this
test and 8 frames for test 4.2.2. Generate a table and diagram from that data and check
the following test items using the recorded data.
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21.09.06 Ba Tesl details — Channel access protocol

Test item | Check Remark Resull

Swilch on EUT and record dala with VDL analyser.

Note the swilch on time in UTC

Transmission time Check that first transmission of Ok
position report is within 2 min
after switch on

Initial message lype Check thal the network enliry is Ok
done with msg 3

Keep flag Check that the keep llag is st in Ok
msg 3

Slot offsels Check that the slot offsets of Ok
msg 3 are in the range 750 +/-
75=675..825

Slot use Check that the allocated slots Ok
are used in the next frame

Message type Check that the message type is Ok
changed 1o 1 after initial frame

Timeoul Check that the time-out in the 2™ Ok
frame is between 2 and 6
(decremented from Initial 3..7)

4.2.2 16.6.2 Autonomous scheduled transmissions (SOTDMA)
(M. 1371 A1/3.3.2)

Method of measurement

Set-up standard test environment and operate EUT in autonomous mode. Record lransmitted scheduled
position reports msg 1 and check frame structure. Check CommState of transmilted messages for
channel access mode and parameters slot imeoul, slot number and slot offset

Required results

Check that nominal reporting rafe is achieved £20% (allocating sfots in sefection interval S1). Confirm that
the EUT allocates new sfols NTS within 51 after 3 to 8min. Check thal slol offse! indicated in Comm&State
matches slots used for ransmission.
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21.09.06 Ba Test details — Autonomous scheduled transmissions (SOTDMA)

Test item | Check | Remark

Resull

Record the VDL dalta of 8 frames operating wilh autonomously scheduled transmissions.

Generate a table and diagram from that data and check the following lest items using the recorded

data. Set the condition so that the reporting rate is 10 s.

Reporting rate Check thal the reporting rate is
10 5, 6 msg per frame

Ok

Mominal increment and Check thal the allocated slols
selection interval maltch the nominal and selection
interval of 10 s reporting rate

Ok

Slot interval Check that the slot intervals are
in the range 375 +/- 75

=300...450

Ok

Timeout Check that the time-out is
counting from 3.7 lo 0

Slots used Check that the slots indicated in
CommState malch the slots
used

Ok

Slots allocated at time-out 0 Check that the slots are used in
the next frame

Ok

Check the slot ollsel is 2250 +/-
Selection Inferval (2175...2325)

Ok

CommState sub message Check that for time-out 3,57 the
number of received slations is
indicated

Ok

Check that for time-out 2,46 the
slol number is indicated

Ok

Check thal for time-oul 1 the
correct value of UTC is indicated

Ok

Check that for time-out 0 the
slot incremenl is indicated

Ok

Alternating channels Check thal the position reports
are fransmitted on alternating
channels

Ok

Msg 5 Check that the channel
alternaling of position reporl is
nol impaired by msg 5

Ck

Others Check the recorded data for
olher possibly incorrect items

Ok
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4.2.3 16.6.4 Assigned operation
{M.1371 A23.3.6)

A fast and simple test of assigned operation has been made in paragraph 2.1.2 14.1.2
Assigned mode).

A record of the complete operation from assignment message until end of switch back
to SOTDMA should be made and evaluated.

4.2.3.1 16.6.4.2 Receiving test

Method of measurement

Sel-up standard tes! environment and operale EUT in autonamaous mode. Transmil an Assigned mode
command (msg 16} to the EUT with:

slol offset and increment
- designaled reporiing rale.
Record ransmifted messages.

Required results

Confirm that EUT transmits position report msg 2 according to defined parameters and reverls lo
SOTDMA msg 1 with standard reporting rate after 4 to 8 min (ITU-R M.1371 A2/3.3.8.2.12).
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21.09.06 Ba | Test details a}- Slot offset and increment

Test item | Check | Remark Resull

Send an assignmenl message 16 with offset A = ofisel o first assignad slol = 40 and slol
increment parameter = 4 (increment = 125)

Within the lime-oul lime repeal the message 16

Record VDL messages and evaluale record

VDM output Check VDM oulpul of msg 16 Ok

First message Check that first message is sent Ok
after 40 slots

Message lype Check thal message type of position Ok
report is 2

Initialisation phase Check thal EUT slarts immediately Ok
(after offsel slols) with message 2

Deallocation of previously Check thal the siol used before Ok

used slols assignment are deallocated using
limeoul value = 0 and slol offset =0

Alternating channels Check that posilion report is sent Ok
altemating on channel A and B

Increment Check that the increment is 125 Ok
slots

Timeoul Check that all slots of the first msg2 Ok
frame have the same timeoul
Check thal the limeoul is between 3 Ok
and 7
Check thal the timeoul is Ok
decremented after 1 min

Comslate Check thal the ComStale is like the Ok
ComStale of msg 1

Switch back to aulonomous | Check thal the EUT deallocales all Ok

mode | msa 2 slots with imeoul 0

Check that the EUT changes slols | EUT uses unallocaled siols
with timeout 0 on each channel to to start the autonomous

ITDMA slol msg 3 to start mode reparting rate.
autonomous mode The use of unallocaled slols
should be avoided as much

as possible because all
unallocated slols increase the
danger of collision

Retest 15.11.06 Ba:
Assigned mode slals are Ok
used to start the autonomous
mode reporting rate.

Check that EUT initialises Ok
autonomous mode like network
entry
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21.09.06 Ba | Test details_b)- Rate assignment

Test item | Check | Remark Resull

Send an assignmenl message 16 with offsef=reporiing rale of 300msg/10 min, incremeni=0

Within the timeout time repeal the message 16

Record VDL messages and evaluale record

VDM outpul Check VDM outpul of msg 16 Ok

Initialisation phase Check thal EUT starts immeadiately Ok
with rescheduling to the new
reporting rate

Message lype Check thal message type of position Ok
report is 2 instead of msg 1

Reporting rate Check that the reporting is 300 Ok
msg/10 min = 30msg/frame =25

Allernaling channels Check thal posilion report is senl Ok
alternaling on channel A and B

Initialisation Check that the Initialisation is Ok
according to changing reporting rate
using msg 3 to allocate new slots

Timeout Check that the assigned imeout is Ok
between 2 and &

Assignment repetition Check thal the imeoul is extended Ok
by repetition of msg 16: Switch back
is between 3 and 7 minutes afler
last repetition

Swilch back to autonomous | Check that the EUT reverts to 5 minutes after last msg 16 Ok

mode normal reporting rate batween 4
and 8 minutes after last msg 16
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5 17 Specific tests of Network Laver
(7.4)

5.1 17.1 Dual channel operation
(M.1371 A1/4.1)

5.1.1 17.1.1 Alternate transmissions

Method of measurement

Set-up sfandard tesl environment and operate EUT in autonomous mode on defaull channels AlS1, AIS2,
Record transmified schedulsd position reporis on bath channels. Check Comm&tale for slot allocation.
Required results

Confirm that EUT allocates sfols in both channels alternating. Repeal check for data link access perfod.

21.09.06 Ba Test details — Allernate transmissions

Test ilem | check Remark Resull

Sel-up EUT in autonomous mode, sel report rate to 10sec with external sensor inpul. Record
lransmitted scheduled pasition ra on both channels. Check Comm Slale for slot allocation.

Alternate ransmissions Check that the EUT Ok
transmission is alternating
Comm state Check that the slols of each Ok

channel are allocated an lhe
same channal

Same test on network entry (data link access period)

Alternate transmissions Check that the EUT Ok
iransmission is alternating

Comm slate Check thal the slots of each Ok
channel are allocated on the
same channel

5.2 17.2 Regional area designation by VDL message
(M. 1371 A1/4.1))

Method of measurement

Sel-u p slandard test environment and operale EUT in autonomous mode. Apply Channel management
messages (msg 22) lo the VDL defining two adjacent regional areas 1 and 2 with different channel
assignments for both regions and a ransitional zone extending 4nm either side of the regional boundary.,
Al least one channel shall be 12.5kHz channel, Let the EUT approach region 1 from oulside region 2
maore than 5 nm away from region boundary transmitling on defaull channels. Record lransmitted
messages on all 6 channels.
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| Region Primary channel | Secondary channel
Region 1 CH A1 CH B1
| Region 2 CHAZ CH B2

Default region  [AIS 1 AlS 2

Required results

Check that the EUT fransmits and receives on the primary channels assigned for each region alternaling
channels and dowbling reporting rate when passing through the transitional zones. EUT shall revert (o
default aufonomous operation on the regional channels after leaving the transitional zones.

Item Area Channels in use
1 defaulf region AlS1, AIS2
2 first Iransitional zons AIST, CHA 2
3 region 2 CHAZ CHB2Z2
4 second transilional zone CHAZ CHAT
5 region T CHA1CHET

This Test is divided in 2 parts:

« The first part checks the general behaviour including check of ACA and TXT output,
check of the borders of area an transitional zone, check of the correct frequency
use.

* The second part concentrates on the slot allocation and use during a transition from
one area (high sea) into another.

Main scope of this table is the correct slot allocation and use on the different channels.

22.09.06 Ba | Tesl details part 2 — Channel management by VDL msg 22
Test item | Check | Remark Result
The same area and movement is used as in lest part 1.
ltem 1: Record 1 frame before entering
In high sea area the area
Check thal channels AIS1 and Ck
AIS2 are In use
ltem 2: Check that EUT continues TX Ok
Move position into transitional on AlS1 and AIS2 for 1 frame
area of region 2, Check thal EUT refeases the | The slols of both channels Ok
first frame after transition slots on AIS2 by msg 1 with AlS1 and AIS2 are released
lime-oul 0 and no slol offset
Check thal channel AlS 1 and Ok
A2 are used for Rx
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ltem 3:

In outer transitional area of
region 2,
next frames after transition

Check allocation of additional
slots on channel A (AIS1)

using msg 3

There is a complete slot
allocation

Ok

Check complete slot allocation
on channe! B (A2) using msg 3

Ok

Check that channel A15 1 and
A2 are used for Tx

Ok

Check thal channel AIS 1 and
AZ are used for Rx

Ok

Check that reporting rate is
doubled

Ok

Check thal msg on AIS1 are
output on Pl (VDMNDO) as
channel A and AZ as channel
B

Ok

ltem 4:

Move inta Inner transitional area
of region 2, crossing the area
border,

Check thal msg on AIS1 are
oulput on Pl (VDM/VDO) as
channel B and AZ as channel
A (channels reverted)

Ok

ltem 5:

Move position into the area of
region 2 (out of TZ),

first frame after transition

Check thal EUT continues TX
on AIS1 and A2 for 1 frame

Ok,

Check that EUT releases all
slots on AIST by msg 1 with
time-oul 0 and no slot offsetl

Check that EUT releases every
second slot on channel A2 by
msg 1 (for reversion to normal
reporting rate

Ok

Check that channel A2 and B2
are used for Rx

Ok

ltem &
Inside area of region 2,
next frames after transition

Check allocation of Slots on
channel B (B2) using msg 3

Ok

Check that channels AZ and
B2 are used for Tx

Ok

Check thal channe| AZ and B2
are used for Rx

Ok

Check thal reporting rate is
back lo normal reporling rale

Ok

Check thal msg on A2 are
cutput on P1 {(VDMNVDO) as
channel & and B2 as channel
B

Ok
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26.09.06 Ba Test details — Check of Tw/Rx mode
Test item | Check Remark Resull
Set Tw/Rx-Maode in msg 22 lo 0 | Check that mode is comeclly Ok
stored
Check thal channel A and B Ok
are used for Tx
Check that channel A and B Ok
are used for Bx
Sel Tw/Rx- Mode in msg 22 to 1 | Check that mode is correctly Display: TARxAB Ok
stored
Check thal channel A only is Tx on channel A and B
used for Tx Retesl 15.11.06 Ba:
Tx on channel A and B
Relest 20.11.06 Ba:
Tx on channel A Ok
Check thal channel & and B Ok
are used for Rx
Check thal the reporting rate is | Retes| 15.11.06 Ba: Ok
correct Remark: The reporting rale Is
doubled as required far
transmission on one channel,
but Tx on both channels is still
active
Sel Tw/Rx-Mode inmsg 22 lo 2 | Check thal mode is correclly | Display: TBRxAB Ok
stored
Check that channel B enlyis | Tx on channel A and B
used for Tx Retest 15.11.06 Ba:
Tx on channel A and B
Retes1 20.11.06 Ba: Ok
Tx on channel B
Check that channel A and B Ok
are used for Rx
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26.09.06 Ba | Test details — Check of Tx/Rx mode
Test item Cheack Remark Result
Sel TwRx-Mode to 0 Check thal mode is comectly Ok
slored
Check thatl channel A and B Ok
are used for Tx
Check thal channel A and B Ok
are used for Rx
Set Txw/Rx-Mode to 1 Check that mode is comecily Ok
stored
Check that channel A only is Tx on channel A and B
used for Tx Retest 15.11.06 Ba:
T on channel A and B
Retest 20.11.06 Ba; Ok
Tx on channel A
Check thal channel A and B Ok
are used for Rx
Check that the reparting rate is | Retest 15.11.06 Ba: Ok
eorrecl Remark: The reporting rate is
doubled as required for
transmission on one channel
only, bul Tx on both channels
is slill active
Sel TwRx-Mode o 2 Check thal mode is comactly Ok
stored
Check thal channel B only is Tx on channel A and B
used for Tx Retest 15.11.06 Ba:
Tx on channel A and B
Retest 20.11.06 Ba: Ok
Tx on channel B
Check that channel A and B Ok
are used for Bx
Check that the reporting rate is | Retest 15.11.06 Ba: Ok
correct Remark: The reporting rate is
doubled as required for
transmission on one channel
anly, but Tx on both channels
is still active
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Set Tw/Rx-Mode to 3

Check that mode is comectly See Note) Ok
stored
Check that EUT is not Tx on channel A and B
transmitting See Note)
Eeles! 15.11.06 Ba:
Remark: The reporting rate is
doubled as required for
fransmission on one channel
only, bul Tx is still active
Eeles! 20.11.06 Ba:
Mo Tx L
Check thal channel A and B Ok
are used for Aix

Note: It is not clearly defined if Tx/Rx mode has to be implemented. If it is not

implemented the EUT should refuse the area setting command and keep the

Tx/Rx mode on 0. If it accepts and stores the Tx/Rx mode 3 it should implement

the mode.

54 17.4 Power setting

Meathod of measurement

Set-up standard test environment and operate EUT in autonomous mode. Transmit channel managemesnt
message [ msg 22) defining oulput power highflow.

Repeat test using ACA and manual input.

Required result
Check that EUT sels oulpul power as defined.
26.09.06 Ba | Test detalls — Power setting by msg 22
Test item | Check | Remark Result
The EUT has to be in an area with regional operating settings and lhe channels as used in the
following misg 22.
Transmit a msg 22 from VDL generator like the lollowing:
22,0,2345,0,2086,1086,0,1 [MMSI(MSE)].IMMSI{LSBE)].1.0,0,.0
Channel switch Check thal the EUT doesn'l Ok
switch channels
Power low Check thal the transmilling Ok
power is changed from high to
low
MKD Check the low power sellings | MKD displays high level
are displayed on MKD Retest 15.11.06 Ba:
MKD displays low level Ok
Transmil the same message 22, bul power setling to 0 = high power
Power high Check that EUT reverts to high Ok
power
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26.09.06 Ba Tesl delails — Fower selling by ACA
Tesl item Check | Remark Result
Apply the following message at Pl: File name = AIACA_region_in_ch86.ssl,
Set power flag to 1 = low power and channels o actually used channels
Power low Check thal the lransmilling Ok
power is changed from high to
low
MKD Check the low power setlings | MKD displays high level Mok
are displayed on MKD Retesi 15.11.06 Ba;
MKD displays low level
Transmil the same ACA sentence, bul power selling to 0 = high power
Power high Check that EUT reverts to high Ok
power
Check the low power settings | MKD displays low level
are displayed on MKD Retest 15.11.06 Ba:
MEKD displays high level Ok
26.09.06 Ba Tesl details — Power setting by manual inpul
Test ftem | check | Remark Resull
Sel the power level of the region in use o low power, Don’t change lhe channels
Power low Check that the lransmitting When selting power level on
power is changed from high to | MKD to “L" the oulpul power is
low set lo high power
Retesl 15.11.06 Ba: Ok
Tx is set lo low power
Set power level back to high power.
Fower high Check thal EUT reverts lo high | When selting power level on
power MKD to "HL" the outpul power
is set to high power
Retesl 15.11.06 Ba: oK
Tx is sel lo high power
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5.5 17.6 Slot reuse (link congestion)
(M.1371 A1/4.4)

Method of measurement

Sel-up standard tesl environment and operate EUT in aulonomous mode. Transmil a Dala Link
Management message (msg 20) lo the EUT with slol offset and increment lo allocate slols for a base
station. Assure thal al les! receiver location the signal level received from EUT exceeds the signal level
received from test lransmilter. Record lransmilfed messages and check frame structure. Sel up additional
test targels lo simulate a VDL load of =980% until slot reuse by EUT is obiserved.

Required results

Check that the nominal reporiing rate for Position Report msg 1 is achieved £10% (allocating slols in
selection interval Si) under link congestion conditions. Confirm that the slol occupied by the most distant
station {within selection interval) is used by the slol reuse algorithm.

Check that a station is not subject fo slof reuse more than once a frame. Check that slols aliocated by a
local base station are nol subject lo slof reuse.

Used test procedure:

In one frame 3 blocks of 60 targets are transmitted in consecutive slot. The 3 blocks
start at slot 1, 751 and 1501.

The EUT is set to 2 s reporting rate to increase the probability that the relevant selection
intervals are completely covered by targets..

N N

The grey area is covered by targets, the red area is the selection interval of 15 slots.

The targets are numbered from 1 to 60 and transmitted in the order of the IDs. They are
divided into 2 groups:

= The even numbered targets have a low distance (1..2 Nm),

« the odd numbered targets have a high distance to the EUT (about 30 Nm)

This test have to be run for at minimum 30 minutes to observe a sufficient number of
slot allocations (every 3-8 min). The selected slots of the selection intervals covered by
targets have to be checked.
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26.09.06 Ba

Test details — Slot reuse

Test item

| Check

Remark

Resull

This lest can be done as described before.

Reporting rate, use of selection
interval

Check that the slots are
selected within the S|

Ok

Stol reuse

Check that anly the slots of odd
numbered largels are used

Several times the largel 18 has
been reused

| have checked the position
and the range display on the
MED: the range was about 1
MM, the range of the distant
targets is more than 30 NM

| have also checked Lhat the
target 18 has been received in
the previous frames (see
extract from Pl oulput log).

Reles! 15.11.06 Ba:
Only slots of distanl targets are
reused

Ok

Check that a the slot of a largel
is not used twice in a frame

Somelimes distant largels are
reused twice in a frame

See markings in the Excel
sheet

Retest 15.11.06 Ba:
Mo targets are re-used more

than once in a frame,
considering the msg lime-out,

Ok,

Test Report No.. BSH/4612/4320357/07
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6 19 Specific Presentation Interface Tests
(7.6)

6.1 19.7 High speed output Interface performance
(7.6.3)

Method of measurement

Set-up standard test envirormeni and operale EUT in autonomous mode. Increase the VDL load o
>80%. Record transmitied messages and check Pl output of EUT on port for "external Display” and
“auxifiary Display”.

Required results

Confirm that EUT oulpuls all received messages lo the Pl. Repeat test for port "auxiliary display”.

Date Result Status

21.09.06 Ba |Output performance: Channel A = 100%, Ok
channel B = 98,6 %

Remark: This is nearly the same result as for the
previous version of the A1 with some missing
messages on channel B.
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Annex A Test equipment

A.l Test equipment summary

# description type identification
1 VDL analyser / Generalor Altingimus UAIS SN 001
Test unit BSH PC5583
SW AlSterm V1.0revd7
AlSmain V1.47011120R

2 Target simulator Simutech BSH PC3007

SW BSHSIMTT
3 Presentation Interface Monitor BSH BSH PC 3481

BSH PC 3544

SW Newhoni V2.1
4 DSC Testbox DEBEG 2817 S/N 475533

DEBEG 6348
Auxiliaries:
5 Digital Multimeter Vollcraft S/N 1010365036
4] Fluke Scopemeter 123 BSH 10127572001
T 5 Converters RS 422 1o RS 232
8 1 fixed vollage power supply (24 VI10A)
a 3 adjusiable power supplies
(30 VIS A)

10 aclive retransmiliing GPS antenna

for a description of pos. 1-4 see below

A.1.1 VDL analvser / generator

The VDL analyser/generator:

» receives the radio data telegrams transmitted by the AlS under test, slotwise
evaluates their radio parameters (field strength, SNR, etc.) and provides a
transparent display of the decoded radio data telegrams (VDL messages).

= fransmits radio data telegrams which have been entered/edited via a control panel.
The AIS under test receives these messages and either passes the received data to
it's presentation interface and/or responds as appropriate.

= records all data contained in the received radio telegrams and radio parameters in a
data base for offline evaluation and documentation purposes.

» simulates AIS targets by transmitting position reports of virtual targets up to the
maximum channel capacity.

A.1.2 Target simulator

The target simulator consists of a standard PC with
» special Radar and Target Simulator software
» extension boards for generation of Radar signals and RS422 serial output signals
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Connection of AlS Test system

For tests of AlS transponders the data of 60 moving targets defined in the Radar
Simulator are transferred to the VDL Generator and transmitted on VHF. Thus the AIS
WHF data link is loaded with simulated AIS targets.

Connection of display systems

Radar systems as well as ECDIS systems will have the ability to receive, process and
display AlS information in the near future. In order to test this feature the data of moving
targets defined in the Radar Simulator are transferred to the RADAR (together with
video, sensor data etc as known).

Connection of AlS under Test

The AlS under test can be connected to the own ship sensor outputs in order to provide
full control over own ships dynamic data (for tests of reporting rates, channel
management...).

A.1.3 Presentation Interface Monitor

The Presentation Interface Monitor is a PC software running on two standard PCs.

Itis used to

* simulate Sensor inputs

« analyse the AlS high speed input / output

» analyse the AlS long range function

« generate DSC calls for the DSC test box and to display, log and evaluate the
received DSC calls from EUT.

For that purpose it includes the functions:

« coding / decoding of NMEA 6-bit data fields
online AlS message filtering

online AlS message editing

load and transmit predefined sequences
online modification of transmitted sequences

A.1.4 DSC Testbox

The DSC test box includes:

« A standard VHF DSC controller DEBEG 3817 with open interface

» A standard VHF radiotelephone DEBEG 6348

The software modification of the DSC controller comprises a remote control input/output

facility

¢ to transmit DSC calls according to ITU 825-3 generated in an external device on
DSC channel 70 and

» to output received DSC calls from the EUT to the external device.

The Presentation Interface Monitor is used to generate the DSC calls and to display, log

and evaluate the received DSC calls.
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Annex B Test sentences

B.1 IEC 61162 test sentences

Many of the test sentences are modified manually during the test according to the
requirements of the actual test items.

Mainly the MMSI in all addressed sentences are adapted to the actual MMSI of the
EUT or of the unit the EUT communicates with.

In addition the files containing these sentences contain also some control information
used by the monitor program like:

<UTC= is replaced by the actual UTC time at time of output
<WAIT EVENT=  wailing for user action before next output
<WAIT xxxx=> waiting xxx ms before next output

This control information is not shown in the following sentence examples because it is
not sent to the EUT.

B.1.1 Sensor input

Sensor inpul sentences

File name | Description
Senlences
AIS01_gll_vig_hdt_rol.sst | standard sensor input sentences

SGPGLL,5330.1234,H,01001.2345,E,141800.00,A, A
SGBVTG, 350.0, T, .M, 10.0,H, . K. A

STIHDT,359.8,T

STIROT,.D.0,A

AlSD1d_dim_gll_vig _hdt_rot.sst |Stand;ard sensor input with DTM

Similar files with an additional DTM sentence are also available for the other position
sentence sets and not listed explicitely

SGPOTM, WBS, (s s+ BP0

SOPGLL,5330.1234,N,01001.2345,E,141800.00,4, 4

SGPVIG,350.0,T,.M,10.0,K, ,K.A

STIHDT, 359.95,T

STIROT,0.0.A

AISO1g gll vig gbs hdl rot.sst IStandam‘ sensor inpul with GBS senlence

SGPELL,5330.1234 N, 01001.2345,E,141800.00,A,A
SGPVTG,350.0,T, M, 10.0,N, K.A
$GPGES,141800.00,2.6,2.8,4.2,,,,
STIHDT,359.9,T

STIRCT,0.0,A

AlS01x_gll_vig_hdl_rol_180.ssl IStandard sensor input al Longitude of 180"
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SGPGLL,0001.00,N,17959.00,W,141800.00,A, A
5GPVTG,350.0,T, M, 10.0,N, ,K.A
STIHODT,35%.9,T

STIROT,.0.0.A

AIS02 _gga_wvig_hdl_rolssl Sensor Input sel with GGA posilion

SGPGEA, 092654 ,5330.1234,4,01001.2345,8,1,3,1.2,65.2,M,45.1,M,,,
SGPVTG, 350.0, T, . M,10.0,N, . XA

STIHDT,358.5,T

STIROT,0.0,A

AISD2d_dim_gga_vig_hdl_rot.sst | Sensor Input set with GGA posilion and DTM

SGFDTM, 599, ,,,.,.,,090

§SPGGA, 092854 ,5330.1234 ,4,01001.2345,E,1,3,1.2,65.2,M,45.1,M,,,
5GPVTS,350.0,T, M, 10.0,H, ;K.A

§TIHDT, 35%.9,T

STIRGT,D.0,A

AIS03 gns vig hdt rolssl Sensor inpul set with GNS posilion

SGNGMS, 122500.00,5330.1234,N, 01001.2345,E, AR, 5,1.2,35.5,41.1,,
36NVTG,350.0,T, ,M,10.0,N, KA

STIHDT,355.9,T

STIROT.0.0,A

AlS04 mne_hdt rot.sst |Sen5ar input set with RMC position and spead

SGPRMC,122500.00,A,5330.1234,N,01001.2345,E,11.2,352.2,120202,2.0,E,A
STIHDT,355.9,T
STIRCT,D.0,A

AIS06 gll vt vbw hdl rot.sst | Sensor inpul set with speed by VBW and TG

SGPELL,5330.1234 N, 01001.2345,E,141800.00,A,A
$GPVTG,350.0,T, M, 10.0,.N, ;KA
SVDVEW,11.00,01.00,A,12.00,02.00,A,,V,,V
STIHDT,359.9,T

STIRCT,0.0,A

AIS07 _osd.ssl | Single OSD sentence
$INOSD, 359.9,A,5.2,8,12.6,8,150.0,1.2,
AISOB all vbw hdl rotsst TStanﬂard sensor input with VBW inslead of VTG

SGPELL,5330.1234 N, 01001.2345,E,141800.00,A,A
SVDVEW,11.00,01.00,A,12.00,02.00,A,,V,,V
STIHDT,359.9,T

STIRCT,D.0, A

AIS09 _gll_osd.sst |Sensnr input sel with GLL and OSD

S$CPELL,5330.1234,M,01001.2345,E,141800.00, 5,4
$INOSD,359.9,7,5.2,8,12.6,8,150.0,1.2,H

AIS10_gll_vig.sst | GPS receiver sentences (GLL and VTG)

SGPELL,5330.1234 N, 01001.2345,E,141800.00,A,A
$EPVTG,350.0,T, . M,10.0,N, ;KA

AIS11_vbw.sst | Log sentence VBW
SVOVEW,11.00,01.00,A,12.00,02,00,A,.V,,V
AlS12 hdl rol.ssi |Gyrn sentences (HOT and ROT)

STIHDT,3159.9, T
$TIRCT,0.0,A
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B.1.2 Settings (VSD.SSD)

Settings (VSD,S50D)

File name | Description
Senlences

AISSD_transpondertype.sst Settings of static data,

specific set for each transponder type

SAISSD,callsign,name,100,20,15,10,1,GP

AIVSD_Hamburg.sst | settings of voyage related data

SAIVSD,51,11.5, 26, HAMBURG, 131020,20,05,0,0

B.1.3 Messages (ABM.BBM)

The addressed messages include a MMSI number which is changed according to the
actual MMSI number of the EUT

Messages (ABM,BBM)

File name | Description

Senlences

AlABM  bin.sst I Standard addressed binary message
{ATAEM,1,1,2,000001005,1,6, 06P0test, D

AlABM safety.ssl |Slandard addressed safely relaled message
{ATABM,1,1,2,000001005,1,12,0500,0

AlABM 4 bin.sst I Sel of 4 addressed binary messages

IATABM,.1,1,3,000008001,1,6, 06P0test,
|ATABM,.1,1,0,000008001,2,6, 06P0test,
|AIABM.1,1,1,000008001,1,6, 06P0LasE,
IATAEM,1,1,2,000008001,2,6, 06P0tEBE,

oo oo

AlABM 4 safety.ssl IS-&I of 4 addressed safely relaled messages

|ATABM,1,1,0,000001005,1,12,D05C0,0
|ATABM,1,1,1,000001005,1,12,05C0,0
|ATABM,1,1,2,000001005,1,12,05C0,0
|ATRBM,1,1,2,000001005,1,12,05C0,0

AIBBM bin.sst I Standard binary broadcast message
|AIBEM,1,1,6.1.8,06P0test, D
AIBBM safety.sst ISlandard safety relaled broadcast message

I\AIBBM,1,1,6,1,14,D5C0,0

AIBEBM 5 bin.sst ISet of 5 binary broadcast messages
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IAIBBM,1,1,7,0,8,06P0cestl, 0
{ATBBM,1,1,8,0,8,06P0test2, 0
IATBEM,1,1,9,0,8,06P0cestd, 0
{ATBEM,1,1,0,0,8,06P0cestd, 0
{AIBEM,1,1,1,0,8,06P0tests,0

AIBBM_5 safely.ssl | Sel of 5 safely related broadcas! messages

\ATBEM,1,1,6,0,14,D5CT4, 0
(ATBEM,1,1,7,0,14,D5C05,0
\ATBEM,1,1,8,0,14,D5C0k,
(ATBEM,1,1,9,0,14,D5C01, 0
|ATBEM,1,1,0,0,14,D5C0Om, 0

AIBBM_bin_stuffing.sst | Special message for bit stuffing test
IATEEBM,1,1,6,1,8, 06Qv>khvOP, 4
AIBBM_mulli_bin.sst | Long 5 slot binary broadcast message

IATBBM,4,1,6,2,8, 0BPO4567B901 23456785901 234567890123456789, 0
IATBBM,4,2,6,2,8, 012345678901 23456785901 234567890123456789, 0
IATBBM,4,3,6,2,8, 012345678901 23456785901 234567890123456789, 0
IAIBBM,.4,4,6,2,8,012345678901234567850123456780012345678901 ,4

AIBBM_mulli_safety.sst | Long 5 slot safety related broadcast message

IATBEM,4,1,6,2,14,012345676901 2345678901 234567890123456788,0
IATBEM,4,2,6,2,14, 012345678901 2945678901 23456 7890123456788, 0
TATBEM,4,3,6,2,14, 012345678901 2945678901 23456 7890123456788, 0
IATBBM,4,4,6,2,14, 012345678901 23456 7890123456 TR90123456785, 0

AIBEM_multi_bin_1.ssl Longer than 5 slols binary broadcast message, all bits 1

TATBEM, &, 1, 1, 1, B Wi s e W s W Wi Wl W W W W Wi, O
IATBEM, 4, 2, 1, 1, B, Wik i i s W e il Wi b e Wl W wrwiwrerenet, O
IATBEM, 4, 3, 1, 1, B, Wik i o s W e il Wi b e el W wrwnwrtereret, O
IATBEM, 4,4, 1, 1, B, Wik i i s W e W Wi W e Wil Wi, O

| AIBEM_ABM 17 _5.sst ISei of 2 long messages 8 and 12 for message priority test

IATEEM,4,1,6,2,8,06P04567T89012345678501234567T890123456785,0
IATEBM,4,2,6,2,8,01234567T89012345678501234567TB30123456785, 0
IATEBM,4,3,6,2,8,01234567T89012345678501234567TB90123456785, 0
IATEBM,4,4,6,2,8,01234567T8901234567850123456TB30123456785, 0
{ATABM,4,1,2,000001005,1,12,0123456789012345678901234567890123456785,0
{ATABM,4,2,2,000001005,1,12,0123456789012345678901234567890123456785,0
{ATABM,4,3,2,000001005,1,12,0123456789012345678901234567890123456785,0
{ATABM,4,4,2,000001005,1,12,0123456789012345678901234567890123456783,0

AIBBM 25.381 | 25 broadeast message lo check 20 slots per frame rule
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TAIBBM,1,1,6,1,8,06P0ceBtl, D
1AIEEM,1,1,6,1,14,D5C01,0
1ATEBM,1,1,7,1,8,06P0cest2, 0
1ATEEM,1,1,7,1,14,D5C02,0
1ATEEBM,1,1,8,1,8,06P0cestl, 0
IATEEBM,1,1,8,1,14,D5C03,0
IATBBM,1,1,%,1,8,06P0cestd4, 0

IATEEM,1,1,9,1,14,D5C04,0
IATEBM,1,1,0,1,8,06P0ces8t5,0
{AIBBM,1,1,0,1,14,0D5CD5,0
{AIBBM,1,1,1,1,8,06P0ce8tE, 0
1.HIEB.‘¢.1,1.1 1,14,D5CD6,0
{AIBBM,1,1,2,1,8,06P0Ce8tT, 0
{AIBBM,1,1,2,1,14,D5CD7,0
{AIBEM,1,1,3,1,8,06P0Cests, D
{AITBEM,1,1,3,1,14,D5C08,0
|ATBEM,1,1,4,1,8,06P0Cests, 0
|ATBEM,1,1,4,1,14,D5C09,0
|ATBBM,1,1,5,1,8,06P0cest10,0
|ATBBM,1,1,5,1,14,D5C010,0
|ATBBM,1,1,6,1,8,06P0cest11,0

|ATBBM,1,1,6,1,14,D5C011,0
AIBBM,1,1,7,1,8,06P0ce8t12,0
AIBBM,1,1,7,1,14,D5CD12,0
AIBBM,1,1,7,1,8,06P0testll,0

AlAIR_5.ssl |Sim|:1|a interrogation for msg §

SATAIR,000001005,5,, ...,

AlAIR_35_5.ssl Interrogation of msg 3 and 5 from ID1 and msg 5 from
D2

SAIAIR,DODDDSOD2,3,.5,,000007001,5,,

AlS DSl.sst | Test thal EUT ignores command to send a DSC msg

SAIDSI,1,1,2210393930,,.,,03,,11,,

B.1.4 Regional operational settings (ACA)

Regional operational seltings (ACA)

File name | Description

Senlences

AIACA Region_In_ch86.55T | Region around standard posilion with lest channels

SECACA,2,5400.0,N,01030.0,8,5300.0,N,00930.0,E,4,2086,0,1086,0,0,1, .,

AIACA_Region_oul_ch74_T76.SST Region not including standard position with channels 74
and 76

SECACA, 2, 5500.0,N,00900.0,E,5400.0,N,00800.0,E,4,0074,0,0076,0.0,1,,

AIACA Region 17 3 SW.SST |Ea-d';acen1 regions in SW quadrant, for test 17.3
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$BCACA, 2,3000.00,5,01200.00,W,3100.00,8,01300.00,E,1,2081,0,1081,0,0,1,,,
SECACK,2,3000.00,5,01100.00,%W,3100.00,5,01200.00,E,1,2082,0,1082,0,0,1,.,.
AIACA_8_Regions_17_7_1.SS5T 8 different regions to fill quickly the complete list,
fortest 17.7.1

$ECACA, ,5400,00,N,01030.00,,5300,00,M,00930.00,8,2,72,0,74,0,0,1,
$ECACA, , 5200.00,N,00700.00, E,5100,00,N, 00600.00,E, 2, 2060,
$ECACA, ,5200,00,N,00800.00,E,5100,00,M,00800.00,8,2, 2061,
$ECACA, ,5200,00,M,01100.00,,5100,00,M,01000.00,E,2, 2062,
$ECACA, ,5200,00,M,01300.00,,5100,00,M,01200.00,E,2, 2063,
SECACA, ,5200,00,M,01500.00,E,5100,00,M,01400,00,8,2,2064,0, 1064,
$ECACA, ,5100.00,N,00800.00,8,5000.00,N,00700.00,E,2,2065,0, 1065,
$ECACA,,5100.00,N,01000.00,E,5000.00,M,00900.00,E,2,206€,0, 1066,
AIACA Region 17 7 2 c.SST IRegiDn fortest 17.7.2¢c
SECACA,2,5430.00,N,01200.00,E,5300.00,N,01100.00,E,4,2083,0,1083,0,0:1,,,
AIACA Region 17 7 2 [.8ST Iﬁegit:-n forlest17.7.2 1

$ECACA, 2, 5300.00,N,01320.00,E, 5200.00,N, 01200.00,K,4,2081,0,1081,0,0,1,,,
AIACA Region 17_7 4.55T | 4 adjacent regions for test 17.7.2
SECACH, 2, 5800.00,N,00800.00,E,5700.00,N,00700.00,E,4,2081,0,1081,0,0;1,,,
SECACH, 2, 5800.00,N,00900.00,E,5700.00, N, 00800.00,E, 4, 2082, 0,1082,0,0,1,,,
SECACH,2,5700.00,N,00800.00,E,5600.00,N,00700.00,E,4,2083,0,1083,0,0,1,,,
SECACA, 2, 5700.00,N,00900.00,E,5600.00, N, 00800.00,E,4,2084,0,1084,0,0,1,,,

o
=1
=]
Ll
[ = = = NS = BEE = QNS = QNS = |
[ = -~ T — I - - - I~ IR
O o S o S oy

AIACA Region lon180.85T ISp-Ex:iaI region at longilude = 180°
S$ECACA,2,0100.00,M,172060.00,%,0100.00,5,17200.00,8,2,0074,0,0076,0,0,1,,.

AIACA Setl channel S5T | Set channal command, without area co-ordinates
SECACA, N, W, N, ,W,2,2074,0,2076.0.0,1,,..,

Request ACA.SST | Request of ACA sentences from EUT

SECAIQ, ACA

B.1.5 Long range requests

The of long range requests include a MMSI number which is changed according to the
actual MMS| number the EUT

ILnng Range (LRI, LRF) I
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File name I Description
Senlences
LRI LRF MMSI all.sst |Request of all data addressed by MMSI

SLRLRI,5,0,211003000, 000002002, . 4 5.4
SLRLRF,5, 211003000, VTS5, ARBCEFIOFUW,

LRI LRF area CEF .sst IRequesl of some data addressed by area

SLRLRI,6,1,211003000, ,6000.0,N,2000.0,E,4000.0,N,0500.0,E
SLRLRF,6,211003000,VTS, CEF,

LRI_LRF_oul_area CEF .ssl Request of some data addressed by area, standard
position not in area

$LELRI,&,1,211003000,,5000.0,N,1500.0,E,5500.0,N,0800.0,E
SLELEF,6, 211003000, VTS5, CEF,

LRI_LRF_area_al_180_CEF.sst Request of some data addressed by area,
area around longitude of 180%and latitude of 0°

SLRLRT,6,1,211003000,,0500.0,N,17500.0,W,0500.0,5,17500.0,E
SLRLREF,6,211003000, VIS, CEF,

LRF ack all.sst IFcr external confirmation of request

SLELEF,5, 211003000, VIS, ABCEFIOPUN,

B.2 DSC sentences

The sentences are listed as they are applied to the DSC Testbox for transmission of
DSC test calls. There is a special format used based on an earlier definition of NMEA
private sentences.

The frame for transmitting a DSC call is:

$FDEBT, CODSC, T, 00014600<call content>FF

The =call content= has to be entered in Hex code, 2 hex numbers for each 7 bit DSC
symbol, without spaces, beginning with the format specifier which included only ones.
The DSC coding and addition of redundancy (3 bit symbol redundancy and symbol
repetition) are done by the test box. The content description of the calls is available on
request.

The DSC sentences include MMS! number which is changed according to the actual
MMSI number the EUT

DSC Senlences

File name I Descriplion

Senlences.
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Test_Signal_1.sst IStandard test signal no 1, selective position and name request.

SPDEET, CCDSC, T, 0001460078000001005067150A27271EET6FTSFF

area_pos_name_rq.ssl Position and name request addressed to an area, standard position
inside

SPDEBT, CCDSC, T, 000146006705280000091E003C003C0067150A272T1IEGTEFTSFF

area_pos_name_rg_180.sst Position and name request addressed to an area around a longitude of
180%and latitude of 07

SPOEBT, CCDSC, T, 0001460067000300014F1E003C003C008T150AZ72T1EGTEFT5FF

sel_sel_region.sst | Selective regional setting by DSC, standard pos. outside, channel 61

SPDEBT,CCDSC, T, 00014600 7800000100506 7150A272T1ECB020A3D00EB0ATI43D00ER0COSICO001140068
0D0S3200010A00TSFF

sel_sel_region_in.ssl Selective regional setling, standard position inside, channel 72, 73,
12.5 kHz

$PDEBT,CCDSC, T, 0001460078000001005067150A27271EEB0S00480A6B0A00490A680C05280001030068
QDOS1EQOOOSDOQTSFF

sel sel ais channel_ché5.ssl |Satling AlS channel to B5

SFOEBT, CCDSC, T, 000146007800000100506T150A2727T1E6B090A4100680A14410075FF

sel_check channel.sst | Test of channel use in 20.4

SPDEBT,CCDSC, T, 000146007800000101006 715027 271EES4875FF
S$FDEBT, CCDSC, T, 000146006705280000091E003C003C0067150R27271EG76FTSFF

area_sel_region,sst Area addressed regional setting, standard posilion inside address, but
not inside area, Ch 60

SFDEBT,CCDSC, T, 000146006705280000091E003C003C006T150AZ72V1ESE090AIC00ER0A143C0O06BOCOS
1400005A006B80DD50AD000500075FF

area_sel region 20 2 ssi |#¢eaaddrassed regional selling for test 20.2

$FDEBT, CCOSC, T, 00014600670F3200000E00005A005A0067150A2T2T1IEGB09145200680A0A5200680C0F
1EQO0O011EODGE0D0OF1400012B007SFF
SFDOEBT,CCOSC, T, 00014600670F3200000E0000SA00SA00ET1S0AZTITIEGED9145100680A0ASI00680COF
1400011E00680D0FOAD0012B0O0TSFF

Sequence_20_1ssli Area addressed regional setting, standard position inside address, but
not inside area, Ch 60

SPDERT, CCDSC, T, 000146007800000101 006 TL50R2727T1EETEFTS5FF
SPDERT, CCDSC, T, 00014600660600050A0A64150A272T1EE4A6ESR004BTETETETFFF
SPDERT, CCDSC, T, 000146007800000101 006 TL50R2727T1EETEFTS5FF
SFDOEBET,CCOSC, T, 00014600780000010100671S0A2727 1EC46ESAQ04BTETETETSFF
SPDEBRT, CCDSC, T, 00014600 7800000101006 7150A272T1IEETEFTSFF

Test_sequence_20_3.sst Sequence of an area addressed call and continues transmission of
ather call for test of free channel check

SFDEBT, CCDSC, T, 000146006705320000091E003C003C00ETIS0A2T2TIEGTEFTSEF
$PDEBT,CCDSC, T, 000846007800000001016 7150272 TIEETEFTS5FF

Sel acl all syslem.ssl IAﬂtivate an alternative system

SPDEBT.CCDSC, T, 00014600780000000A0567150A2727T1E6B0I017875FF

I
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Annex C test diagrams

C.1 GMSK modulation 12.5 and 25 kHz bandwidth

26.09.06 Ba - L3 A1 update, 25 kHz, RX B, ch2086
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26.09.06 Ba - L3 A1 update, 12.5 kHz, RX B, ch2086
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C.2 16.6.1 Network entry phase

2006-09-21 Ba: AIS Class A L3 A1 Test 16,6.1 Network entry

Chmwl A Chuwi B Cliarrel A i Chanini 8

Start of EUT,
swilching an

l1az4ll
il '
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2006-08-21 Ba: MSBIMHALBA1 Test 16.6.1 Network entry

|nunr-t l“' |l |

411579 |
1] 151
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C.3 14.4.1 Reporting rate by speed

2006-08-21 Ba: AIS Class A L3 A1 Test 14.4.1 Speed change 10-15-10 kn

Speed change back
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2005-09-21 Ba: AIS Class A L3 A1 Test 144 1 Speed change 10-15-10 kn

mnl Iml| |ml e U

3 minutes after changing

[I;j'[i {
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2006-09-21 Ba: AIS Class A L3 A1 Test 14 4 1 Speed change 15-25-15 kn
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2006-08-21 Ba: AIS Class A L3 A1 Tesl 14.4 1 Speed change 15-25-15 kn
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C.4 14.4.1 Report rate by heading

2006-11-15 Ba: AIS Class A L3 A1 Tast 14.4.1 Heading change at 10 kn

qjeez]
7
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2006-11-15 Ba: AIS Class A L3 A1 Test 14 4 1 Heading change at 15 kn

PETIENAS
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C.5 16.6.4.2 Assiened mode / rate assicnment

2006-09-21 Ba: AIS Class A L3 A1 Test 16.6.4.2 rate assignment
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2006-09-21 Ba: AlS Class A L3 A1 Tesl 16.6 4 2 rate assignment

— T T |
|_Frame 6 Frame 7 Frame & Frame 9 Frame 10
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C.6_16.6.4.2 Assigned mode / slot assignment

ment

2006-11-15 Ba: AIS Class A L3 A1 Tast 16.6.4.2 Siot assign

(51040

I-:.E-
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2006-11-15 Ba: AIS Class A L3 A1 Test 16.6.4 2 Slot assignment
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C.7 17.2 Tx/Rx mode 1 Single channel transmission

2006-11-20 Ba: AIS Class A L3 A1 Test 17.2 Tx/Rx mode 1
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2005-11-2ﬂ Ba: AIS Class A L3 A1 Tﬂﬁt 1?2Tlex mode 1
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C.8 17.2 Area entry through transitional zone

2006-09-22 Ba: AIS Class A L3 A1 Tast 17.2 Regional area designation
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2006-09-22 Ba: AlS Class A L3 A1 Test 17.2 Regional area designation
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Red frame: Frequency/channels of the old area
Black frame: Frequency/channel of the new area
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C.9 19.7 High speed output performance
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C.10 16.3 Svnc jitter

151006 Ba - L3 A1 update - 106.3 - Sync [itter deviation vs. time In sync mode 0
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Annex D Photos of equip ment under test

D.1 Transponder Unit
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ProTec AIS
AUTOMATIC IDENTIFICATION S?STEM
PNR AISA1-000-10
SER 000383263
MFR 06141
DMF 092006
FCC 1D 1B2AIS
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