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1 General

Applicant: Saab TransponderTech AB
Låsblecksgatan 3, 58941 Linköping, Sweden

Equipment under test:

Type: R5 solid

Manufacturer: Saab TransponderTech AB

Låsblecksgatan 3, 58941 Linköping, Sweden

Place of test: BSH test laboratory Hamburg, Room 916

Start of test: 23 May 2011

End of test: 08 March 2012

Test standards1:

Recommendation ITU-R M.1371-4
Technical characteristics for an automatic identification system using time division multiple access in the
VHF maritime mobile band.

IEC 61993-2 (2001)
Maritime navigation and radiocommunication equipment and systems-
Automatic Identification Systems
Part 2: Class A shipborne equipment of the Universal Automatic Identification System (AIS) � Operational
and performance requirements, Methods of testing and required test results
IEC 61162-1/ -2
Maritime navigation and radiocommunication equipment and systems  Digital Interfaces
Part 1: single talker and multiple listeners (2011)
Part 2: single talker and multiple listeners, high speed transmission (1998)

                                           
1 Numbers listed in the titles of the test sections of this report refer to the respective sections of IEC 61993-2 if not
stated otherwise.
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Summary

Test
No.

Reference Section Result
(passed/ not passed /
not  applicable / not

tested)

2 IEC 61993-2 14  Operational tests Passed
3 IEC 61993-2 15  Physical tests Not 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 Passed
7 IEC 61993-2 19  Specific presentation interface tests Passed
8 IEC 61993-2 20  DSC functionality tests Passed
9 IEC 61993-2 21  Long range functionality tests Passed
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2 General

2.1  Equipment history

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

2.1.1 EUT system no 1

Transponder
Type R5 solid Part No.: ---
Delivery date 2011-05-19 Serial number No label, �BSH 1�

Delivery date 2011-05-19HW Version:
Installation date 2011-05-19

Version no R5 Solid 0

Delivery date 2011-05-19SW Version:
Installation date 2011-05-19

Version no R5 0.2 BSH

Delivery date 2011-05-24SW Version:
Installation date 2011-05-24

Version no R5 0.3 BSH

Delivery dateSW Version:
Installation date

Version no

MKD
Type Internal Part No.:
Delivery date Serial number

GPS antenna
Type MA-700 Part No.: ---
Delivery date 2011-05-19 Serial number 0025343

Delivery date 2011-05-19HW Version:
Installation date 2011-05-19

Version no ---
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2.1.2 EUT system no 2

Transponder
Type R5 solid Part No.: ---
Delivery date 2011-05-24 Serial number No label, �BSH 2�

Delivery date 2011-05-24HW Version:
Installation date 2011-05-24

Version no R5 Solid 0

Delivery date 2011-05-24SW Version:
Installation date 2011-05-24

Version no R5 0.2 BSH

Delivery date 2011-05-24SW Version:
Installation date 2011-05-24

Version no R5 0.3 BSH

Delivery date 2011-06-21SW Version:
Installation date 2011-06-21

Version no R5 0.6 BSH

Delivery date 2011-07-12SW Version:
Installation date 2011-07-19

Version no R5 0.7 BSH

Delivery dateSW Version:
Installation date

Version no

MKD
Type Internal Part No.:
Delivery date Serial number

GPS antenna
Type MA-700 Part No.: ---
Delivery date 2011-05-19 Serial number 0025343

Delivery date 2011-05-19HW Version:
Installation date 2011-05-19

Version no ---
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2.1.3 EUT system no 3

Transponder
Type R5 solid Part No.: 2000 118-130
Delivery date 2011-11-17 Serial number 00001

Delivery date 2011-11-17HW Version:
Installation date 2011-11-17

Version no R5 Solid 0

Delivery date 2011-11-17SW Version:
Installation date 2011-11-17

Version no R5 0.10

Delivery dateSW Version:
Installation date

Version no

MKD
Type Internal Part No.:
Delivery date Serial number

GPS antenna
Type MA-700 Part No.: ---
Delivery date 2011-05-19 Serial number 0025343

Delivery date 2011-05-19HW Version:
Installation date 2011-05-19

Version no ---
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2.1.4 EUT system no 4

Transponder
Type R5 solid Part No.: 2000 118-130
Delivery date 2012-01-23 Serial number 00010

Delivery date 2012-01-23HW Version:
Installation date 2012-01-23

Version no R5 Solid 0

Delivery date 2012-01-23SW Version:
Installation date 2012-01-23

Version no R5 0.13

Delivery date 2012-01-26SW Version:
Installation date 2012-01-26

Version no R5 0.15

Delivery date 2012-02-20SW Version:
Installation date 2012-02-20

Version no R5 0.18

Delivery date 2012-02-21SW Version:
Installation date 2012-02-21

Version no R5 0.19

Delivery date 2012-02-27SW Version:
Installation date 2012-02-27

Version no R5 0.20

Delivery date 2012-03-06SW Version:
Installation date 2012-03-06

Version no R5 0.21

Delivery date 2012-03-07SW Version:
Installation date 2012-03-07

Version no R5 0.22

Delivery dateSW Version:
Installation date

Version no

MKD
Type Internal Part No.:
Delivery date Serial number

GPS antenna
Type MA-700 Part No.: ---
Delivery date 2011-05-19 Serial number 0025343

Delivery date 2011-05-19HW Version:
Installation date 2011-05-19

Version no ---
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2.1.5 EUT system no 5

Transponder
Type R5 solid Part No.: 2000 118-130
Delivery date 2012-01-26 Serial number 00009

Delivery date 2012-01-26HW Version:
Installation date 2012-01-26

Version no R5 Solid 0

Delivery date 2012-01-26SW Version:
Installation date 2012-01-26

Version no R5 0.14

Delivery date 2012-01-31SW Version:
Installation date 2012-02-01

Version no R5 0.17

Delivery dateSW Version:
Installation date

Version no

Delivery dateSW Version:
Installation date

Version no

Delivery dateSW Version:
Installation date

Version no

MKD
Type Internal Part No.:
Delivery date Serial number

GPS antenna
Type MA-700 Part No.: ---
Delivery date 2011-05-19 Serial number 0025343

Delivery date 2011-05-19HW Version:
Installation date 2011-05-19

Version no ---
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2.2 Test environment

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

2.2.1 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 (9th 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 2011-05-23 2011-05-24 Bartels
2 2011-05-24 2011-05-27 Bartels
2 2011-06-24 2011-07-01 Bartels
2 2011-07-20 2011-07-27 Bartels
2 2011-08-10 2011-08-11 Skrabs
3 2011-11-24 2011-12-15 Bartels
4 2012-01-24 2012-02-02 Bartels
4 2012-02-20 2012-03-08 Bartels
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2.3 Composition

Minimum Keyboard and display (MKD)
 Internal  Remote    external

internal GNSS
 sync only  backup pos. sensor



Bundesamt für Seeschifffahrt und Hydrographie
Federal Maritime and Hydrographic Agency

Test Report No.. BSH/4612/4321964/12-1 Date: 09.03.12 page 16 of 252

2.4 Legend

Result marking (in the �result� column) 2:
Passed Item is ok, test was successful
Not passed Test of a required item was not successful, change required
N/T Not tested
N/A Not applicable

Specific remarks (in the �remark� column, marked �bold italic�:)
REC recommendation (in terms of IEC17025 �opinion�);  an improvement or change is

Recommended
Note note or comment (in terms of IEC17025 �interpretation�) ; rationale for specific

results or interpretation of requirements as appropriate

Template for additional test notes (copy if required):

Date Result Status

Issue of this template 2009-08-28

                                           
2 Test items maybe colour marked in draft versions of the report as follows:
Passed no colour marking
Not passed yellow
N/T blue
N/A no colour marking
REC green
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2.5 General observations

General observations not specific to any test item of the test standard are listed here.

General problems

Date Item Remark Result

2012-01-31 Ba Alarm management There is a problem with the alarm handling.
It seems that disabled alarms activate the relay and
the blinking Status LED but cannot be acknowledged
because there is no popup for acknowledgement.
Actually I had rather often an VSWR alarm (002) but
could not really inactivate it. It did not generate an
popup alarm window but switched the relay on and
activated the blinking Status LED which I could not
acknowledge.
If an alarm is disabled it should not activate the relay
and should not activated the blinking Status LED.
Retest 2012-02-22 Ba
If an alarm is disabled, there is still an ALR output
but the relay is not activated.

Passed
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2.6  4.3  Manuals

2.6.1 Operating and Installation

60945) Adequate information shall be provided to enable the equipment to be properly operated and
maintained by suitable qualified members of a ship�s crew:

(60945) Moreover adequate information shall be provided to allow equipment to be installed so that it
operates in accordance with the requirements of the relevant equipment standard, taking into account
limitations imposed by the operation of other equipment also required to be installed on the bridge.

(61993-2) In addition to the requirements of IEC 60945 clause 14, the manuals shall include:

• The type of external connector required for connection of the external display as referred to in 7.6.3.2

• The needed information for correct siting of the antennas; and

• The requirements for external illumination, as appropriate

It is checked that the required documentation items are available.

2012-02-22 Ba Test details � General documentation

Test item Check Remark Result

Composition of customer
documentation

Check the composition of
customer documentation.

The documentation consists
of:
• Combined Installation

and operation manual
Description of AIS Check that an general function

description of AIS as a new
system is included.
This is not required but
recommended in the introduction
phase of a new system.

Section 1 of the manual Passed

Operating information Check that an operating manual
is included

Manual section 4 Passed

Technical information Check that an technical manual
is included

Manual section 6 Passed

Installation information Check that an installation
manual is included

Manual section 3 Passed

Language Check that the documentation is
written in English

Passed
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 Some details of installation information
System overview Check that an AIS system

overview diagram is available
Section 2.1 figure 1 Passed

Check that mechanical
dimension drawings of
transponder are available

Section 3.4.2 Passed

Check that mechanical
dimension drawings of MKD are
available

Internal N/A

Check that mechanical
dimension drawings of a
Connection box available

No connection box available N/A

Check that mechanical
dimension drawings of GPS
antenna are available

Section 3.4.2
For MA-700, AT575-68 and
AC Marine VHF/GPS

Passed

Mechanical dimensions

Check that mechanical
dimension drawings of VHF
antenna are available

For AC Marine VHF/GPS Passed

2012-02-22 Ba Test details � Requirements of IEC 61993-2

Test item Check Remark Result

Connector of external display Check that type of connector of
external Display is included

Not applicable because open
lead are used for the
connection of the display

N/A

Check that information about
siting the GPS antenna is
included

Section 3.6.1 PassedSiting of antennas

Check that information about
siting the VHF antenna is
included

Section 3.5.1 Passed

Check that information about
cable requirements for GPS
antenna is included

Section 3.6.2 PassedRF cable requirements

Check that information about
cable requirements for the VHF
antenna is included

Section 3.5.2 Passed

Illumination Check that information about
external illumination is included if
required

No illumination required  N/A
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2.6.2 Interface documentation

(61993-2) The manufacturer shall provide sufficient technical documentation of the EUT and its interfaces
in particular (see 8.219.2   Check of the manufacturer’s documentation� )

(61162-1; -2) Operator manuals or other appropriate literature provided for equipment that is intended to
meet the requirements of this standard shall contain the following information:

a) identification of the A and B signal lines

b) the output drive capability as a talker

c) a list of approved sentences, noting unused fields, proprietary sentences transmitted as a talker and
transmission interval for each sentence

d) the load requirements as a listener

e) a list of sentences and associated data fields that are required as a listener

f) the current software and hardware revision if this is relevant to the interface

g) an electrical description of schematic of the listener/talker input/output circuits citing actual
components and devices used, including connector type and part number

h) the version number and data of update of the standard for which compliance is sought.
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2012-02-22 Ba Test details � Requirements of Interface documentat ion

Test item Check Remark Result

a) A and B signal lines Check that identification of A and
B signal lines is included

Section 3.7.4 Passed

b) Output driver Check that the output drive
capability is included

Section 3.7.1
25 x 2 mA

Passed

Check that list of sentences is
included

The PI output sentence (like
VDM, VDO) are missing
Retest 2012-02-24 Ba:
PI output sentences are
included

Passed

c) Talker sentences of PI ports

Check that unused fields are
noted

Passed

Check that list of sentences is
included

Section 9.2 Passedc) Talker sentences of long
range port

Check that unused fields are
noted

Passed

d) Input load Check that the input load is
included

Section 3.7.2
6.4 kOhm

Passed

Check that list of sentences is
included

Section 8.2 Passede) Input sentences of PI ports

Check that required and unused
fields are noted

Passed

Check that list of sentences is
included

Section 8.3 Passede) Input sentences of long
range port

Check that required and unused
fields are noted

Passed

Check that list of sentences is
included

Section 8.1 Passed

Check that a list is included for
each sensor input if different for
the ports

Passed

e) Input sentences of sensor
inputs

Check that required and unused
fields are noted

Passed

Proprietary sentences Check that proprietary
sentences are listed and
described

Section 8.4, 9.1 Passed

f) Software version Check that the relevant software
version is included

Section iv Passed

f) Hardware version Check that the relevant
hardware version is included

Section v Passed

g) Hardware input/output circuit Check that information about
hardware interface components
is included

Passed

h) Standards Check that the version number
and date of update of the
relevant standard is included

Section 3.7 and 8 Passed
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3 14    Operational tests

3.1 14.1   Operating modes / Capability
(4.2)

3.1.1 14.1.1   Autonomous mode

(4.2.1, M.1371 A2/3.3.5)

3.1.1.1 14.1.1.1   Transmit Position reports

Method of measurement

Set up a test environment of at least 5 test targets. Record the VDL communication and check for
messages of the EUT.

Required results

Confirm that the EUT transmits continuously 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.

2011-05-26 Ba Test details � Transmission of Position reports

Test item Check Remark Result

Navigation status is set to 0 (travelling using engine)
Internal GNSS is in use
MMSI Check MMSI Passed
Transmission rate Check that the message 1 is

transmitted continuously
Passed

Position Check the values of lat and lon Passed
Speed Check the values of SOG and

COG
Passed

Heading/ROT Check that the values of heading
and ROT are default

Passed
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3.1.1.2 14.1.1.2   Receive Position reports

Method of measurement

Set up a test environment of at least 5 test targets.

a) Switch on Test targets, then start operation of the EUT

b) Start operation of the EUT, then switch on Test targets

Check the VDL communication and Presentation Interface outputs of the EUT.

Required results

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

2011-05-26 Ba Test details  a)� Receive Position reports, Target first started

Test item Check Remark Result

Switch on Test targets, then start operation of the EUT
 Check the following items on VDM output  at PI compared with the transmitted values
MMSI Check MMSI Passed
Transmission rate Check that the message 1 is

received  continuously
Passed

Position Check the values of lat and lon Passed
Speed Check the values of SOG and

COG
Passed

Heading/ROT Check the values of heading and
ROT

Passed

2011-05-26 Ba Test details  b)� Receive Position reports, EUT fir st started

Test item Check Remark Result

Start operation of the EUT, then switch on Test targets
 Check the following items on VDM output at PI compared with the transmitted values
MMSI Check MMSI Passed
Transmission rate Check that the message 1 is

received  continuously
Passed

Position Check the values of lat and lon Passed
Speed Check the values of SOG and

COG
Passed

Heading/ROT Check the values of heading and
ROT

Passed
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3.1.2 14.1.2    Assigned mode

(4.2.1 M.1371A2/3.3.6)

Method of measurement

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

a) Slot offset and increment

b) Designated reporting rate.

Record transmitted messages..

Required results

Confirm that the EUT transmits position reports msg 2 according to defined parameters and reverts to
SOTDMA msg 1 with standard reporting rate after 4 to 8 min.

This is a test on operational basis. The details of slot allocation are checked in a special
test on link layer (see 5.6.5  16.6.4   Assigned operation). A record of this test can be
used for evaluation of this slot allocation test point.

A test if the assigned reporting rate depends on course, speed and navigation status is
done in  3.4.3   14.4.3   Assigned reporting rates.

This test is completely covered by test 5.6.5  16.6.4   Assigned operation.

3.1.3 14.1.3    Polled mode

(4.2.1 M.1371A2/3.3.2)

3.1.3.1 14.1.3.1   Transmit an interrogation

Method of measurement

Set-up standard test environment and operate EUT in autonomous mode. Initiate the transmission of an
interrogation message (msg 15) by the EUT addressing 1 or 2 destinations according to message table
(M.1371 table 13) requesting the following responses:

- msg 3, msg 5 from mobile stations

- msg 4, msg 20, msg 22. from base stations

Record transmitted messages.

Required results

Check that EUT transmits the interrogation message (msg 15) as appropriate.




