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LT-3100 User & Installation ManuRlev. 1.8 Introduction

This Document is a® copyright to Lars Thrane A/S. It contaipsoprietary information, which is
disclosed for information purposes only. The contents of this document shall not in whole or in part be
used for any other purpose without prior permission from Lars Thrane A/S.

Disclaimer

Any responsibility or liabilitfor loss or damage in connection with the use of this product and the
accompanying documentation is disclaimed by Lars Thrane A/S. The information in this manual is provided
for information purposes only, is subject to change without notice, and may ¢oatabrs or inaccuracies.
Manuals issued by Lars Thrane A/S are periodically revised and updated. Anyone relying on this information
should acquire the most current version e.g. from Lars Thrane A/S. Lars Thrane A/S is not responsible for
the content or acuracy of any translations or reproductions, in whole or in part, of this manual from any
other source.

Copyright
© 2023 Lars Thrane A/S. All rights reserved.

Disposal

Old electrical and electronic equipment marked with this symbol can contain substances hazardous to
human beings and the environment. Never dispose these items together with unsorted municipal waste
(household waste). In order to protect the environmentlaensure the correct recycling of old equipment
as well as the ratilization of individual components, use either public collection or private collection by
the local distributor of old electrical and electronic equipment marked with this symbol. Cahtaltical
distributor or dealer for information about what type of return system to use.

hid

IMO and SOLAS

The equipment described in this manual is intended forarseommercial marine and leisure vessélse
equipment isnot covered by the Internationdaritime Organization (IMO) and Safety of Life at Sea
(SOLAS) regulations.

Lars Thrane A/S www.thrane.eu i
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Introduction

Safetylnstructions for Installer &Operator

The followingsafety instructionsmustbe observed during all phases of operatiorstallation,service and
repair of this equipment. Failure to comply with thgaecautionsor with specific warnings elsewhere in
this manual violates safety stdards of design, manufacture and intended use of the equipment.

Lars Thrane A/S assumes no liability for the customer's failure to comply with these requirements.

Instructions for the Installer

Instructions for the Operator

& WARNING Product installation

To ensure correct performance of this equipment
it is strongly recotmended thatprofessionals with
expertise properly trained, and likewise authorize
within the industry is completing the installation.

WARNING; Do not disassemble

Do not disassemble or modify this equipment. Fi
electrical shock, or serious injury ceasult.

WARNING; Turn off power switch

Turn off the mairpower switch tefore installing
the equipment described in this manual. Do not
connect or disconnect equipment when the main
power switch is on.

WARNING; Keep away from live circuits

Operationalpersonnel must not remove product
enclosure Do not service thequipment with the
communication cable connected. Always
disconnect and discharge unit, cable and circuits
before touching them.

WARNING; Use only the supplied cable

Use only the supplied power and communication
cale for connectina the eauioment.

WARNING; Input Power
The input voltage range i$2-24 VD(2.2-1.7A)

WARNING; Power supply protection

Make sure that the power supply is adequately
protected by a fuse or an automatic circuit breakg
when installing the equipment A).

WARNING Permanent watch

In case of smoker water leaks into the
equipment, immediately turn off the power
Continued use of the equipment can cause fire o
electrical shock. Keep access and permanent wa
of the equipment in order to prevent any
unwanted escalation.

WARNING Explosive atmosphere

Do not operate theequipment in the presence of
flammable gases or fumes. Operation of any
electrical equipment in such an environment
constitutes a definite hazard.

& WARNING; DC mains connector

TheDC mains connector is to be used as the
disconnection devieto isolate the equipment
from the mains supply

WARNING Compass safe distance

The compass safe distance for stardland
steering compasses 1s40m (4.6ft) and 090 m
(3.0ft) respectively. Observe thse distancesto

prevent interference to a magnetic compass.

/1\ IMPORTANT Safdy distance

The safety distance from the 43130 Antenna
Unit, when the L3130 Antenna Unit is powered
and transmittingjs 0.1 m (0.3 ft)to comply with
the regional regulations

Always keep this safety distance to the3130
Antenna Unit to avoid angerious injury

If the safety precautions and warningan this siteare not followed, warranty will be void.

Lars Thrane A/S

www.thrane.eu i
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IMPORTANT FCC Compliance Note:

This equipment has been tested and found to compthhe limits for a Class B digital device, pursuant
part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmfu
interference in a residential installation. This equipment generates, uses and can radiateegdenty
energy and, if not installed and used in accordance with the instructions, may cause harmful interfere
radio communications. However, there is no guarantee that interference will not occur in a particular
installation. If this equipment doesause harmful interference to radio or television reception, which car
determined by turning the equipment off and on, the user is encouraged to try to correct the interferer
by one of the following measures:

- Reorient or relocate the receiving amea.

- Increase the separation between the equipment and the receiver.

- Connect the equipment into an outlet on a circuit different from that to which the receiver is connectg
- Consult the dealer or an experienced radio/TV technician for help.

This praluct does not contain any usserviceable parts.

Repairs should only be made by an authorized Lars Thrane A/S service center. Unauthorized repairs
maodifications could result in permanent damage to the equipment and void your warranty and your
authority to operate this device under Part 15 regulations.

IMPORTANT Innovation, Science and Economic Development Canada Compliance N

This device complies with Innovation, Science and Economic Development Gasiasieexempt RSS
standard(s). Operation is subject to the following two conditions: (1) this device may not cause interfe
and (2) this device must accept any interference, including interference that may cause undesired op
of the device.

Required information for the reader

Throughout this document, essential information will be presented to the reader. The following text
(emphasized) has the following meaning and/or implication:

WARNING | W2 I NYAYy3IQ A& | Yy cedurdShdf ifinat avgided, May{cabideld ha@e®d LINE
situation, which could result in personnel death or serious injury.

IMPORTANTEC SEG YIN] SR WLYLRNIIFIYGQ LINPDGARSAE S&aaSydaalt
to the user for theequipment to work properly. Damage to the equipment can occur if
instructions are not followed.

NOTE I Wbh23§SQ LINPOARSA SaalSydAalf AyT2NXIGA2Yy G2

Lars Thrane A/S www.thrane.eu iii
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About this manual

Intended readers

This is a User & Installation Manual for3IDO0 Satellite Communications Systear LTF3100 system The
manual is primarily intended for installers and service personnel.

Personnel installing or servicing thgstem should be professionaléth technical expertise, properly
trained, and likewise authazed.

All safety instructions and guidelines in this manual must be observed. The safety instructions are listed in
the beginning of the manual. The guidelines are to be found in the separate chapters, where it is needed.

Lars Thrane A/S www.thrane.eu iv
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Software versions

This manual iapplicable to the following software:

SoftwareVersions

Description P/N Version
LT3100 system 71-101301 1.15R
Tablel: Software Versions

IMPORTANT The latest software released by Lars Thrane A/S must always béonsexlv installations
of the LT3100 Systenand shouldoe updatedto ensurethe best possible performance of
the system and services.

NOTE The latest LB100 Software and Release Notes can always be downloaded from the Lars
Thrane A/S websitd?lease cotact Lars Thrane A/S for details about future software
releases and features.

Lars Thrane A/S www.thrane.eu \%
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Record of Revisions
Rev. Description Release Date Initials
1.00 Original document. Januaryl2, 2018 PT
1.01 Editorialcorrections. January 17, 2018 PT
As aresult of the certification completed, the following
sections are updated:
1.02 Safety Instructions for Installer & Operator May 29, 2018 PT
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As a result of the certification process, the following sectio
1.03 are updated: July 13, 2018 cT
Safety Instructions for Installer & Operator
As a result of the FCC certification process, the following
1.04 sections are updated: November 5, 2018 cT
Safety Instructions for Installer & Operator
As a result of the REE2rtification process, the following
sections are updated:
Frequencies band utilizg@\pp. A) cT
1.05 Maximum RF output powers for Iridium & BT transmitters | parch12, 2019
(App. A)
EU Declaration of Conformity (App. J)
Updated and added severathapters(incl.}
Tracking
Bridge Alert Management (BAM)
Data (Modem DataSMSand SBD)
1.06 Bluetooth January, 202 KTL
NMEA 0183 GNSS over UDP (broadcast on LAN or Bluet
Web Server User login
External SIP Phones
Web Server Contacts
1.07 UpdatedLTF3110 Control Unitriput Power April, 2023 KTL
Updated and added several chapters (incl.)
DNS
Outgoing firewall
1.08 PPPoE o ) May, 2023 KTL
WSY2USR . NIO1SU azdzyud omdp
Updated Galvanic Isolated Power Supply
Added Note on Bluetooth module avatbility for LF3110 CU
Editorial Corrections
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Introduction
Congratulations on your purchase of the31ID0 Satellite Communications system!

The LT3100 Satellite Comunications System is a maritime satellite communication product from Lars
Thrane A/S. The L3100 system is designed for the professional market (deep sea, fishing, and workboats),
but can be used for the leisure market as well. Th&1d0 system meetsllsstandards and certification
requirements needed for worldwide maritime satellite communication equipment.

The LT3100 system has voice and data capabilities with 100% global coyenagded by the Iridiur®
Communications dtwork.

The LT3100 system consists of a control unit, antenna unit, handset and cradle.

A single coaxial cable connects the control unit with the antenna unit. Using a standard coaxial cable, up to
500 meters of separation between the units can be obtainedngifieedom to mount the antenna unit in
the best possible location, with free line of sight to the Iridium satellites.

The L3100 system can be used as the primary satellite communication product on vessels, covering the
basic communication needs in terméconnectivity between the ship and shore and ship to ship.

Lars Thrane A/S www.thrane.eu Pagel of 160
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Application and Limitations
f ThelTomnn &aeadsSy akKlrtf o6S AyadlftSR OO0O2NRAy3I G2
1 The LT3100system includes an integrated Global Navigation Satellite System (GNSS) receiver for
position fixing.
I The L13130 Antenna Unit operational low tempure is:
0 -30°C{22°F) when using 12 VDC input power on th&110 Control Unit
0 -40°C{40°F) when using 24 VDC input power on th&110 Control Unit

Lars Thrane A/S www.thrane.eu Page2 of 160
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Unpacking(in-the-box)
Unpack the L'B100 Satellite Communications SystepBasic P/N:90-101142)and check that the
following items are present the box

51-100987LTF3110 Control Unit

51-100988LT3120 Handset

51-101181 L3121 Cradle

51-100989LF3130Antenna Unit

91-100771 Bracket Mount, Control Unit

91-102118Power Cable, 3m

4 x Stainless steel A4 scre\ifsr Bracket Mount, Control Unit)
2 x Stainless steel A4 screws (for Cradle)

4 xUnit Test Sheets

95-100765 LIB100 User & Installation Manual

=4 =4 =4 4 =4 4 -8 -8 - 4

NOTE Antennaunit mounts (bracketand pole mount) are not inclded in the L3100 Satellite
Communications SystenBasic (P/N90-101142) and must be ordered separateljne
antenna unitmustonly be mounted usingthe bracket or pole mountelivered by Lars
Thrane A/S. The antenna unit mounts are listéth part numbers (P/Njn Accessoriesn
page4.

Inspection

Inspect the shipping cartons and/or wooden box immediately upon recefg\fimlence of damage during
transport. If the shipping material is severely damaged or water stained, request that the carrier'ssagent
present when opening the cartons and/or wooden box. Save all box packing material for future use.

After unpacking thesystem and opening the cartons, inspect it thoroughly for hidden damage and loose
components or fittings. If the contents are incomplete, if there is mechanical damage or defect, or if the
system does not work properly, notify yodistributor.

WARNING: To avoid electric shock, do not apply power to theBlT0 system components there is
any sign of shipping damage to any paraiit or the outer cover. Read the Safety
Instructions at the front of this manual before installing or operatinggistam.

Lars Thrane A/S www.thrane.eu Page3 of 160
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Accessories

Mounts
Thefollowingaccessoryparts are not part of the basic systemnd must be ordered separately:

1 91-100772 Flush Mount, Control Unit
T 99mnntTn t2ftS agIWRyni, Ardemn@ prit  LIA LIS
91102520t 2f S a2dzy i OmmpArgennaHiIS T p o dn

Cable and connectors

The followingcable and connectgparts are not part of the basic system and must be ordered separately
91-100768 Aux Cable, 3m

91-101183 Coaxial cable @4.9mm, 10m

91-101184 Coaxial cable @4.9mm, 25m

91-101137 Coaal Cable ©10.3mm 10m

91-101138 Coaxial Cable @10.3mm 25m

91-101139 Coaxial Cable @10.3mm 50m

91-101140 N Conn. (male) for Coaxial Cable @4.9mm
91-101186 N Conn. (male) for Coaxial Cable £10.3mm
91-101187 Crimping Tool for Coaxial Cable @4.9mm
91-101188 Amping Tool for Coaxial Cable @10.3mm

=4 =4 =4 4 -4 -4 -8 -8 - 9

Coaxial cables are delivered with one fixed N connector (outdoor mounting), another loose N connector
and crimp parts comgwith the cable. It is required to use an appropriate crimping tool for attaching the
loose Nconnector.

NOTE For further details on the cable and connectors, please contact Lars Thrane A/S. A coaxial

cable up to a length of 500 meters can be used for connecting #3413 Control Unit and
the LT3130 Antenna Unit. Details about the coaxial cabpecificationand cable lengths,
are described i 3130 Antenna Unibn pagell.

Lars Thrane A/S www.thrane.eu Paged of 160



LT-3100 User & Installation ManuRlev. 1.8 System Overview

SystemOverview

The L13100 Satellite Communications Systera ggandalone communicatioproduct,which useghe
Iridium®satellite constellationThe L3100 systems working on the new Iridiu®@NEXT satellites. An
overview of the LBB100 system is illustrated Figurel.

)
Bluetooth
3
7 3
€3 (&) (&)

== (&) (&)
= T %)) ( }
. A ) =) =) 772 |
| | = = e e T

Ve

1l
@

| Antenna coaxial cable

Spiral cord

LAN AUX PWR Up to 500 m

Figurel: LT3100 system basic components and interfaces.

The LT3100 system consists of the following units, provided by Lars Thrane A/S:

91 LT3110 Control Unit
1 LT3120 Handset
1 LT3121 Cradle
1 LT3130 Anteana Unit
NOTE Thebuilt-in Bluetoothmoduleand functionalitywill not be availablein future productionof

the LT-3110ControlUnit due to manufacturershortageand componentobsolescencen
the display/ GUI(MENU-> Settings->Bluetooth)it canbe verifiedif the Bluetoothmodule
ismountedor not (the Bluetoothsubmenuwill only be shownif the moduleis mounted).

Lars Thrane A/S www.thrane.eu Pageb of 160
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Installation and Mounting

LT3110Control Unit

TheLT-3110 Control Unit is thenasterunit in the system, supportingll external interfaces and the
operational user interfaceThe LI3110 Control Uniis designed for indoor mountingheck the
specificatiorsin App.G- Specificationsn pagel51

P A
HEE)
|\UJ| Lcol\mll\ml‘

o ™ I & ™ F s W & Y
3% a2 )&
== (L)(8&8)(&)
== LMes j | W | wv ]
TifEne (2828
(=) (=) (=) N
|8 J K J o\ J r's / N &Y
————— ——[max(a(_)v)[emen]
e~ | [ = | [ MeNU | \\Lx/
N 7

Figure2: L3110 Control Unit (front view

The L3110 Control Unit has the following interfaces:

=A =4 =4 4 -8 -4 4

4LIAY LI2GSNI O2yySOiG2NI oYFHES0X YIENJSR Wt2wQ

/| K 48A4&8 3INRdzyR O02yySOi2NE YINJSR WDb5/ Q

N connector(female)for coaxial cabléothe L3131 ! y i Sy y I | yAGZ YIF N] SR
Ethernet(Rpv O2YyYySOUG2NE YIFINJ SR W[!bQ

10LIAY I dzEAET AL NE O2yySOG2NI oYItS0Z YINJSR wi!
{La OFNRZ YN]SR W{LaQ

5-pin connector(female)for LT3120 Handset (front ahe control unit)

The interfaces on the back side of the31.0 Control Unit are illustrated Figure3 on page’.

Lars Thrane A/S www.thrane.eu Page6 of 160
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TheLT-3110 Control Unit interfaces are describednterfaceson page23. The L13110 Control Unitfront
and backideview, areillustrated inFigure2 and Figure3.

(@ ® ® ®
I GNDC ANT |
® ®
® ® ® ©

Figure3: LT3110 Control Unit (backside view).

The L3110 Control Unit user interfacdisplay and buttonsare describedm User Interface (UBn page
38.

NOTE The LT3110 Control Unitnustbe mounted with either the Bracket Mount, Control Unit
(P/N: 921007721)or Flush Mount, Control Un{P/N: 92100772} illustratedin Figure4
andFigure5. The Flush Mount, Control Unit isot included in the L'B100 Satellite
Communications SystemBasic (P/N: 9201142) and must be ordered separately

Mounting and installation considerations

For optimum system performancthe followingguidelines on where to instadind mount the L3110
Control Unitmust be followed. It is recommended to mount the unit in a location, which fulfills these
requirements:

1 Mount the unit indoor (not exposed to direct water)

1 Mount the unitusing either the bracket mount or flush mount

1 Mount the unit on a gid structure with a minimum of exposure to vibration and shock

1 Mount the unit in an area with an ambient temperature betwed’°C to +55°C (+5°F to +131°F)

Lars Thrane A/S www.thrane.eu Page7 of 160
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The Bracket Mount and Flush Mount for the2111.0 Control Unit are illustrated Figure4 andFigure5.

Figured: Bracket Mount, Control Unit. Figure5: Flush Mount, Control Unit.
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LT-3120 Handset
The L3120 Handset is the primary voice interface for the3lLT0 system. The EJ120 Handset must be
connected on the front of the 3110 Control UnitThe connector iglustrated inFigure2 on page6.

Figure6: LT3120 Handset (front view).

The L13120 Handset is conneddo the LT3110 Control Unit via a-pin proprietary angle connector. The
spiral cordfixed to the L13120 Handset is 04 m from handseto connector when coiled The spiral cord
can bestretched toa maximumof 2 m.The LT3120 Handsetis designed for indoor mountingheck the
specificatiorsin App.G- Specificationsn pagel51

ThelLT3120 Handsehas the following characteristics

1 Highperformance audio speaker and microphone

1 Separateinger(buzzer)

f Speaker volume controtiublebuttons Y I NJ SR g¥sivefugi®tipandidgiiR) W
1 Buik-in off-hook detection circuit

Figure7: L3121 Handset (back view)

NOTE The L3110 Control Unit will inform the user if the-8T20 handset is not properly
connected to the L-B110Control Unit. A BAM alert will be activated (Lost handset).

NOTE The LT3120 Handseitustbe operated together with the 13121 Cradle, for the ofiook
detection circuit to workThe LT3121 Cradle is describedli#3121 Cradl®n pagelO.
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LT3121 Cradle
The L3121 Cradle is used together with the-8120 Handset. The 13IL.21 Cradle should be mounted next

to the LT3110 Control Unit, supporting the 13120 Handset. e LT3121 Cadle specificationare
available inPApp.G- Specificationen pagel51

Figure9: LF3121 Cradle (front view). Figure8: LF3121 Cradle (basideview)

IMPORTANT The L3121 Cradle contains a magnet, to hold oriite LT3120 Handset. Make suthat
other electronic equipment is installéd a distanceespectngthe compass safe distance

of 0.4 m (1.3 ft).

An autline drawingfor the LT3121 Cradlés available inApp.O- Outline DrawingLT3121Cradleon page
159.
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LT3130 Antenna Unit

The L13130 Antenna Unit idesigned for outdoor mounting and connected to the3dIl0 Control Unit via
a coaxial cableThe LT3130 Antenna Unit specifications are availabl&pp.G- Specificationsn pagel51
The L13130 Antenna Unit hasnd\ connector female) mounted, centeredt the bottom of the antenna.

The LT3130 Antenna Unit has
an N connector (female) at the
bottom side of the unit.

FigurelO: LF3130 Antenna Unit

Mounting and installation considerations

1 Mount the unitvertically (with the N connectquointing down)

1 Mount the unit with free line of sight tthe Iridium®and GNSS satellitellake sure that the unit
can receive signals from thedium®and GNSS satellitgsatellite reception information is
available in the L-B110 Control Unit user intéace display, seBigure36 on page39)

1 Mount the unit on a rigid structure with a minimum of exposure to vibration and shock
1 Mount the unit usinghe Pole Mount provided by Lars Thrane A/S
1 Mount the unitoutdoorwith an ambient tenperature between40°Cto +55°C40°F to +131°F)
1 Mount the unit with aminimum angle of 20 degre¢swards a radar arenna (above or below) and
keep a minimum distance of 2.5 m (8 ft)
1 Mount the unit at leastL m. (3 ft.Jaway from radio transmitting antenas (VHF, UHF, M5
1 Mount the unit away from Inmarsat and transmitting VSAT antennas
NOTE It is only the L1B130 Antenna Unit marked with HVIN 2.00 (Unit Label) or newer that can

be used for the L'B100 Satellite Communications System. T®&100 software will check
the antenna unit during power up and the system will not be operational, if connecting a
legacy LBB130 Antenna Unit.
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Toavoid breaking the 3130 Antenna Unit Monnector (female), it is important not to useoling when
connecting and fastening the coaxial cablecbhnector (male) to the antenna unit. The coaxial cable N
connector thread nut must bfastened by hand only.

= WARNING
’?:7? Max. Torque

2 Nm

Figurell: Connecting coaxial cableddnnector to the L-B130 Antenna Unit

IMPORTANT Maximum allowed torque is 2 Nm when connecting the coaxial caideridector (male) to
the N-connector (female) of the L3130 Antenna Unit. No tooling must be used for
fastening the coaxial cable thread nut as illustraie&igurell above.
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The L13130 Antenna Unibas a hazard warning label attached to the radome as illustrat€djime12.

()
WARNING

MICROWAVE RADIATION
MINIMUM SAFE DISTANCE

100 W/m?2 2cm
25W/m?* 4cm
10W/m? 6cm

Figurel2: LF3130 Antenna Unifincl. warning label)

WARNING  The safety distanckom the LT3130 Antenna Unjtis0.1 m (0.3ft), in order to comply
with the regionakegulations

IMPORTANT Due to the adjacency of the Iridium and Inmarsat frequency bands, #3480 Antenna
Unit may not ceoperate in the proximity of an active Inmarsat antenna unit, €eexisting
with Inmarsatl-bandon pagel8
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TheLT-3130 Antenna Unit must be installed outside the main bedrthe radar Typically, this is in the
order of10 degrees. To avoid near field antenna coupling, a minimum distance wof (.5t) between the
radar antenna and the E3130 Antenna Unit must be obeyeligurel3is illustrating how the L-B130
Antenna Unit should be mounted to avoid interference from radars.

Radar

Figurel3: L3130 Antenna Unit Avoid Radar Beam.

IMPORTANT Failing to obey the specified installation conditions will void the warranty. However,
depending on the specific radar frequency and power level, the separation distance
between the radar and the £E3130 Antenna Unit may be reducealith no impact on the
antenna performance. The performanoéthe LT3130 AntennaJnit should bevalidated

when the L13100 system is installed.
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The L13130Antenna Unti must bemounted minimum1 m fromMF~HF, VHF, and UHF antennas.

>1lm

v

A

MF-HF, VHF, UHF -/

Figurel4: L3130 Antenna Unit Separation to MHHF, VHF, and UHF antennas.

NOTE The L13130 Antenna Unit must be installed with a 360° clear view of the sky. However,
minor obstructions such as a mast will not degrade the antenna performance sevkeaely
separation distance larger than 15 times the diameter of the obstruction is kept.

Obstruction
LT-3130

d=15xw

v
g

A

Figurel5: L3130 Antenna Unit (separation distance
to minor obstructions)

The L13130 Antenna Unit must be mounted using one of theumis listed inMountson page4
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Installationand Mounting

The LT3130 Atenna Unit must be mounted with free line of sight to the Iridium satellites for best possible
performance.The best location will typically be at the top of the lantern mast, where there are no
obstructions blockinghe Iridium satellitelink. The L3130 Antenna Unit is designed to maintain a
communication link to the Iridium satellites in all weather conditions, Baigle2.

NOTE

Lars Thrane A/S

Extreme Ship Motion Vahs & Clear View Angles Below the Horizontal Plg

Motion Maximum | Iridium Satellite Clear View Angle Below the
Direction | Amplitude Acqg. Horizontal Plan
Roll +30° +8 -22°
Pitch +10° +8 -2°

Table2: LT3130 AURoll and PitciClear View Angles (below the horizontal plan)

Roll

Figurel6: LT-3130 AU Installationr6ll: clear view angle below the horiziah plan)

The L13130 Antenna Unit must be mounted with-22° clear view angle below the
horizontal plan (port and starboard directionsyhere no obstructions must block the
Iridium satellite signal, to maintain full functionality under extreme roll conditions. Also,
the upper hemisphere must also be withoutyablockages to the Iridium satellites.
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Pitch

Figurel?7: LF3130 AJ Installation(pitch: clear view angle below the horizontal plai

NOTE The LT3130 Antenna Unit must be mounted with2f clear view anglbelow the
horizontal planfore and after directionswhere no obstructions must block the Iridium
satellite signal, to maintain full functionality undextreme pitch conditionsAlso, he
upper hemisphere must be without any blockages to the Iridiunelits.

IMPORTANT For best possible performance of the-BT00 system, the 13130 Antenna Unit must have
free line of sight to the Iridium satellites as illustratedrigurel6 and inFigurel7 (clear
view angle below the horizontal plarfjohave the best possible obstructions should be
belowthe marked lines of these two illustrative figures.
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Coexisting with Inmarsat-band
It is possible to install the E3100 system onboard a vessel that already has Inmarsat C equipment
installed.

It is important to note that the L'B130 Antenna Unit must be mounted below the Inmarsat C antenna with
a minimum distance of 1 m arzklow an angle of minimum 15° when coexistence is required.

Practical use of the E3100 system during Alpha and Beta Sea trials, installed onboard vessels with
Inmarsat equipment, has not revealed any degradation in system performance.

Survivadistances:

Mount the LT3130 Antenna Unit at a minimum distance of 1 m from an Inmarsat C antenna.
Mount the LT3130 Antenna Unit at a minimum distance of 3 m framnmarsat Fleet Broadband
antenna.

Lars Thrane A/S www.thrane.eu Pagel8of 160



LT-3100 User & Installation ManuRlev. 1.8 Installation and Mounting

Pole Mounto m ®p ¢ LJA LJBrEenma Wity Y Y 0
ThePolea 2 dzy (i pipeh Anpegna Unit idlustrated inFigurel8to Figure20.

Figurel8t 2t S a2 qige)j o m
Antenna Unit

Polemount installation procedure:

Feedthe coaxial cablehrough the ple mount

Fasterthe coaxial cable to the E3130 Antenna Unit (N comator)

Applyselfvolcanictape on the N connecor and cable to protect against saltwater and corrosion

Screw the pole mount (clockwise) on the3T30 Antenna Unit, and fasten tlaatennalock pinot

screw as illustrated irFigure20 (max torque = 1.2 Nm)

5 ThelTomon ! yiaSyyl !'yAd |yR LRt S YdigeFaste@lethree/ 26 0 S
pole lock pinot screwsas illustrated irFigurel9 (max torque = 4.5 Nm)

pwnhE

NOTE Remember to fasten the antenna lock pinot screw (1.2 Nm) after the pole mount and
antenna unit hae been screwed together.

NOTE The Pole Mounb m ®ipe}, Antenna Unit interfaces togipeof maE A YdzY mMdpé odoy &
measured oter diameter.
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"M4x8 Hex Socket Set Screw A4 Tuflok
Hex key size 2 mm
Torque max. 1,2 Nm (Antenna lock)

3x M6x12 Hex Socket Set Screw A4 Tuflok
Hex key size 3 mm
Torque max. 4,5 Nm (Pole lock) Black Anodized

1.5 Inch Pole Mount

Figurelot 2t S a2 ¢igei oM@ Figure20:t 2 £ S a 2 qiye)j Antenmadynit
Antenna Unit

NOTE ThePoleMount 6 m gipef, Antenna Unibnly supporsam @ pige. Thepinot screve
(antenna and pole lockdrques are specified iRigurel9 and Figure20. Thepole mountis
made of milled aluminun@nodized. The pinot screware made of A4 stainless steel.
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Pole Mount (2.@ pipe, 53.0mm), Antenna Unit
¢tKS t 2fS a2 dzy (i mm)pHAdtenda UnifislilSsirateql Figue2i to Figure23.

®

®

L

Figure2lY t 2t S a 2 dzg5B.0 tny, Smetina Lit.L.

Pole nount installation procedure:

Feed the coaxial cable through the pole mount

Fasten the coaxial cable to the-BI30 Antenna Unit (N corattor)

Apply selvolcanic tape on the N connectand cable to protect against saltwater and corrosion

Screw the pole mount (clockwise) on the3T30 Antenna Unit, and fasten the antenna lock pinot

screw, as illustrated iRigure23 (max torque = 1.2 Nm)

5 Thelfomon ! yiSyyl ! yAld YR LRtS Y2dzydi Oly y24 085
pole lock pinot screws, as illustratedkigure22 (max torque = 4.5 Nm)

H b

NOTE Remember to fasten the antenna lock pinot screw (1.2 Nm) after the pole mount and
antenna unit have been screwed together.

NOTE Thet 2t S a2dzy i O mdpshtenndAUNB Y G SNFhoOSa (2 | LIALIS
(53.0 mm), measured outer diameter.
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NOTE

Lars Thrane A/S

Hex key size 3mm I
Torque max. 4,5 Nm (Pole lock)

Figure22Y t 2t S a 2 dz58.0
mm), Antenna Unit.

Thet 2t S az2dzyli oOoHdné

Installation and Mounting

Hex key size 3 mm
Torque max. 1,5 Nm (Antenna lock)

Figure23Y t 2t S a2 dz5B.0 mmy dn €
Antenna Unit.

LA LBYf gpadibVI¥Y NI & ! VIS PHE

screws (antenna and pole lock) torques are specifigelgare22 and Figure23. The pole
mount is made of milled aluminum (anodized). The pinot screws are made of A4 stainless

steel.

www.thrane.eu
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Interfaces

LT-3110 Control Unit
This sectionwill describe all the external interfaces from the 3110 Control Unit.

(® ® ® ®)

I = )
It C oM AN AUX PWR__) I
i I
\© © © ©,
Figure24: LT3110 Control Unit (back view)
DCinput (PWR)

The LT3100 system is designed to be used on 12 VDC and 24 VDC power buses (nominal). External DC
power to the LT3100 system is provided by connecting fiveprietary 92102118 Power Cable, 3m

delivered by Lars Thrane A/S. The power connector is mounted on the back side oBttEOLTontrol Unit
YR YI NJ SRFighte2a. wQ3s> &SS

The power source for the L3100 system must comply with the regulations and the associated standards,
minimum is compliance to IEC 60945 (2002). When extending the power supply cables the positive (+) and
the negative {) mustbe installed closely together in order to keep the cable inductance low.

NOTE Make sure to use a galvanic isolated power supply Galeanic Isolated Power Supply
page37.
NOTE The input voltage rargis 12-24VD(Q2.2-1.7A) The L13110 @ntrol Unit DC inpt

connectorandcircuit is protectedand certifiedfor Reverse Polarityrotection

NOTE A power connector (4pole)isusedfor the LF3110 Control Unit. This power connector
requires the newd1-102118 power cable, 3iinom Lars Thrane A/S. Use only the 91
102118 power cable, 3m delivered by Lars ThranelAf®wer connector (zole) is used
for the LTF3110 Control Unit, thensethe 91-100767 power cable, 3m delivered by Lars
Thrane A/S.
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NOTE: The LT3110S Control Unit must be connected to the power supply using a 15 A circuit
breaker. Se&alvanic Isolated Power Supply page37.

Chassis gpund
The chassis ground connector is placed on the back side of tB&1ll0TControl Uniand marked with

WDb 5/ Bigurez8n$age23.
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SIM ard (SIM)

The L3100 system requires a SIM caodbe operated with thdridium®satellite services. THeidium®

SIM cardnustbe bought fromone of the officialridium®Service Providerdlist of Iridium®Service

Providers can béound at the Iridiun®website: https://www.iridium.com(&d S f Se®ice®@® | YR KSNEBI -
Yoice)

The SIM card must be inserted in the31M.0 Control Unibehind the rubber dust cover. Make sure that

the L3110 Control Unit is powered off before opening the rubber dust cover. When the SIM card is

properly inserted in the slot, and the rubber dust covesasuredthe LT3110 Control Unit can be

powered up The rubber dust cover is illustratéuFigure24on page23l Y R YIF N] SR 6AGK W{ Lzs

The following procedure must be followed when inserting, replacgngemoving the SIM card:

Turn off the power to the 1-B110 Control Unit

Remove the rubber dust cover on the back side of th8 110 Control Unit

Slide the SIM cd holder as illustrated witthe arrows on the PCPBrint, to unlock

Openthe SIM card holder and insert or remove the SIM card

Close the SIM card holder

Slide the SIM card holder as illustrated with the arrows on the PCB (opposite dirgictitoek
Reinsert the rubber dust cover

Turn on power to the -B110 Control Unit

© N OA~WNPRE

NOTE The LT3110 Control Unit must be powered off when inserting, changing, or removing the
SIM card. The SIM cardhisidenbehind the rubber dust cover on the back side of the LT
3110 Control Unit.

Figure25is showingan Iridium SIM card. The formatN&ini-SIM (2FF25 x 15 mm. The SIM card must be
removed from thefull-sizedcard carrier by keaking the MiniSIM out.The fullsizedcard carrier contains
the M3SDN numeér, while the SIM card itsetbontains the ICOL

Figure25: Iridium SIM card
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The SIM card will be delivered from the Iridium Service Proyi@&together withthe essential
information:

1  MSISDN number (the Iridium voice humber)

M1 ICGID
9 PIN cades
1 PUK codes

The SIM card will be delivered with the SIM lock feature disabled. Thus,-8E00$ystem will be
operational as soon as the SIM card is inserted

If the user decides to activate the SIM lock function from the Ul display, then the PINsaedeired next

time the LT3100 system is powered u@hange of the SIM card PIN code can onlgdséormed, if the PIN

lock isenabled If changing the SIM card PIN code, then the SIM card default PIN code cannot be restored
and the new PIN code musthused to unlock the SIM card and the Iridium services.

Ethernet RJ4%LAN)

TheLT3110 Control Unit has dithernetLAN (R45)interface currently supportingervice &
maintenance The Ethernet interface must be used to access the {uilteb server, which is further
describedn Web serveron page98.

The L3110 Control Unit will automatically request and obtain an IP address when connected to a Local
Area Network (LAN) with a DHCP server (e.g. a router). If connecting-8idQ TontrolJnit directly to a

PC, the two will automatically nedgate an IPv4 Linkocal addressThecurrentIP address can be found in
the user interfacedisplay (Menu> Sgtem-> Network IP Address).
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Auxiliary (AUX)

The auxiliaryconnectoris a 10pin connector (male) mounted on the backside of the3lLTO Control Unit
as illustrated irFigure24on page23l Y R Y I NJ S R Thé dusiliérgdHneétors@pports the
followinginterfaces.

1 R$422 serial interface
1 2 x Input/output (I/O)

The Auxiliarconnector /cablepin out and wiredesignationareillustratedin Figure26, Figure27, and in
Table3.

Auxiliary (AUX) Cable
Pin No.| Wire Color Wire Designation

1 Black External Ringer (ground
2 Brown External Ringefoutput)
3 Red RS422 Z (output) TxD
4 Orange RS422 Y (output) TXDH
5 Yellow RS422 A (input) RxD+
6 Green RS422 B (input) RxD
7 Blue Radio Silence (input)
8 Violet Radio Silence (ground)
9 Gray Not Used
10 | White RS422 C (ground)

Figure27: AUXcable pin out Table3: AUX Cable

NOTE Use only the 94100768 Auxiliary Cable, 3m delivered by Lars Thrane At®haecting to

the AUX connector on the backside of the31TLO Control Unit. The Auxiliary Cable, 3m is
an accessory part and must be acquired separately.

The L3110 Control Unit is supporting external ringer functionality on the Auxiliary (ExternahtéIfpce,
which can be configured from the web server, gegernalg I/O on pagel27.

TheLT3110 Control Unit is supporting GNSS and BAM on the Auxiliad2@® $iterface which can be
configured from the web server, s€&NSS anBAMon pagel28.

External Output and Input are further described on the next pages.
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RS422 Circuit Diagram (E3110 CUW; Aux Connector)

Figure28 showsthe R$422 circuit diagram used for the 43110 Control Unit (Aux connector).

/ -
LTC2864-1

fo
8 e
<
20
=]
0
15 RX
B ° =
iS4 %
i@ $ 9
= TX+ A S
£ # a3
. . QP
o 8
LTC2864-1
Z TX-

coM

L

Figure28: R$422 Circuit Diagram for the 130.110 CU

Interface Drive Capability as a Talker and Listener

1  A(Rx+), B(Rx Y(TX: -60V to +60V
9 Short circuit protected
1 Galvanic isolated up to 1500V
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ExternalOutput (ExternaRinge)

The L3100 system suppastconnection of an external speaker for incoming call notificati@wminection
of the external speaker must be completed as illustrateBigure29, incl. a relay. The maximum voltage
and current for the relay are illustrated in the figure. Aux Cable Pin 2 Exteutalit (Pin2and External
Output (Pinl) designation anlire colors are listed ifable3 on page27.

RELAY E
LT-3100
External Ringer Interface Pin 2

a SPK1 DC C_)

External Ringer Pin 1

V(DC): max 48V

I(Q1): max 300mA

Output (Q1) is short and reverse
polarity protected

Figure29: External Ringer diagram

NOTE The External Ringer functionality must be configured in the web server, Configuzation
External I/Q described irExternalg I/O on pagel27.

External Input
The L3100 systendoes notsupport any functionality for the External 1/0O Input.

RS422 (GNSS, BAM, and MSI)
The L3100 system Auxiliary RI22 (bidirectional) interface can be configured to support different
functions. The following functions are supported:

I GNSS (seBNSS sentences pageds)

1 BAM (seeBAM sentencepage96)

The R8122 interface can be configured using the web server GH8S anBAMon pagel28.
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N Connector (ANT)

The L3110 Control Unit has a N Connector (male) for the interface to ti&LBT Antenna Unit. The N
Connector interface is providing data communication and power to the antenna unit over a coaxial cable.
CKS b O2yySOG2NJ YI N)] &RiguseBanage?P.! b ¢ Q Aa Affdzad NI G§SR

NOTE: Do not connect odisconnect the antenna cable when the3T10 Control Unit is powered.
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Bluetooth
The L13110 Control Unit has built in Bluetooth 4.0 with integrated antenna providing wireless
communication between Bluetooth capable devices and th8100 system.

Max Paver: RF Tx Power 10 dBm

NOTE The Bluetooth interface and pairing is describe@luetoothon page72.

NOTE Thebuilt-in Bluetoothmoduleand functionalitywill not be availablein future productionof
the LT-3110ControlUnit due to manufacturershortageand componentobsolescencen
the display/ GUI(MENU-> Settings-> Bluetooth)it canbe verifiedif the Bluetoothmodule
ismountedor not (the Bluetoothsubmenuwill only be shownif the moduleis mounted).
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LT3130AntennaUnit
The L13110 Control Unit and the EI130 Antenna Unit must be connected using a coaxial cable. Both the
control unit and the antenna unit have a N connector (female) mounted. This section will specify the

RF Coaxial Cable Requirements
Requirement Specification
Cable impedance pn K
Maximum signal loss 45dB/100 m @ 1.5 GHz
Table4: RF Coaxial Cable Requirements

requirements to the coaxial cable. The RF and @Qimements are specified ihable4 and Tableb.

In most cases it will be the DC resistance that will determine the maximum length of the coaxialtéable.
important to note that the input voltage of the contrahit is important for the length of the coaxial cable
that can be used.

DC Coaxial Cable Requirements
Power Source Maximum DC Resistance
12 vDC 1.7X
24 VDC 55K

Table5: DC Coaxial Cable Requirements

NOTE The DC coaal cable resistance that is listedTable5 and used to calculate the maximum
cable length is the sum of the DC inner conductor resistance and tloeiteCconductor
resistance. Some data sheets are not providing enough information about the DC
resistance, in which cases, the cable manufacture must be approached to obtain this
information.

Lars Thrane A/S has calculated the maximum allowed cable lengths with two coaxial cables as illustrated in
Table6. The two coaxial cables are FF195L$FRRG58) and FF400LSFROIRG214LMR400).

Maximum Coaxial Cable Length
Cable Type 12 VDC Supply 24V/DC Supply
FF195LSFRG#9mm) 41 m 135 m
FF400LSFRQ@HD.3mm) 154 m 500 m

Table6: Maximum coaxial cable length (cable examples)

The cable lengths calculatedTiable6 are obtained by using the maximum DC resistaigdrpm Table5
and compare these maximum DC requirements with the actual DC resist@kog pf the specific coaxial
cables. The FF400LSFROH and FF195L&fROX resistance numbers are listedleble7 on page33.
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The total DC resistance for the two cables (FF195LSFROH and FF400LSFROH) are:

Total DC Resistance (Inner and Outer Conductor)
Cable Type Inner Conductor DC| Outer Conductor DC| Total DC Resistance
wSaradlyQ wSarxadlyo WKK 1 Y6
FF195LSFROH (4.9 mn 24.9 15.8 40.7
FF400LSFROH (10.3 mi 4.5 6.5 11

Table7: Total DC resistance (cable examples)

IMPORTANT If using a coaxial cable that is different to what is specified in this settO5LSFROH
and FF400LSFROH), then verify that the RF and DC coaxial cable requir€atdedsad
Table5) are respected and calculate the maximum cable length as a function of the input
voltage and the total DC resistance. Contact Lars Thrane A/S to get assistance on selection
and acceptance of gscific coaxial cable.

NOTE TheLT3110 Control Unimust be powered off when connecting or disconnecting ltfie
3130AntennaUnit.
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Power Consumption
The L3100 system is powered from 12 VDC or 24 VDC power source. This section will provide power
consumption details for maximum power consumption and typical average power consumption

Maximum

The L3100 system maximumpower consumption is listed ihable8 and inTable9. The maximum power
consumption is calculated with activity on all interfaces. Th8130 Antenna Unit has a buiht heater,
which is activated only when the 24 VDC input power source itablai

24 VDC Maximum Power Consumption (Watt)
System Unit Power [W]
Total Power (maximum) 40.8
Table8: Maximum Power Consumpti¢24 VDC input)

12 VDC Maximum Power Consumption (Watt)
System Units Power [W]
Total Power (maximum) 26.4
Table9: Maximum Power Consumpti¢h2 VDC input)

The coaxial cable length is an adding factor to the total power consumption of the system. A short coaxial
cable will add approximately ~0 W to the total power consumption. Whereas a coaxial cable with a
maximum length will add ~16 W (24 VDC input) andW1@2 VDC input) to the total power consumption.
The supported coaxial cable lengths floe LF3100 system are describéaLT-3130AntennaUnit on pag

32.
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DC Isolation Resistance and Chassis Ground

TheLT3100 system must be installed properly with respect to DC isolation resistance and chassis ground.
Wrong installations can lead to DC isolation issues (low Ohm meter measuring) on board the vessel and
equipment damages. This section will provide details about installation precautions, which must be
followed.

LT3110 Control Unit (back view) with an upscaled power connector are illustrateiguine30. The Chassis
ground (GNDC) must be connected sufficiently to the vessel gréiriD2218 Power Cable, 3must be

used to connect the 3110 Control Unit to the vessel 12 or 24 VDC power source. DC isolation resistance
measured on a disconnected-BT10 Control Unibetween GNDC and VDE % 50 VK.

Chassis Ground

(GNDC) -,
(® © . © ©)

Figure30: LF3110 Control UnifvDC(+), VDg(and GNDC)

The L13130 Antenna Unit (bottom view) is illustratedrigure31. Chassis ground (GNDC) on the31.30
Antenna Unit is defined as the mechanics (connected to the mounts).

/__Chassis Ground
(GNDC)
" VDC ()

Figure31: LF3130 Antenna UnifvDC(+), VDg(and GNIQ)

Lars Thrane A/S www.thrane.eu Page35of 160



LT-3100 User & Installation ManuRlev. 1.8 DC Isolation Resistance and Chassis Ground

DC isolation resistance measured on a disconnecte®llBT AntennaUnit between GNDC and VDEX 50

a K@DC+) and VDC (+) is respectfully the N connector thread and the N connector center conductor.
Figure32is illustrating the L-B100 system consistinof L3110 Control Unit, 8130 Antenna Unit, and
the coaxial cable connecting these two units.

LT-3130 Antenna Unit

Mechanics: Vessel Chassis Ground (GNDC)
N-Conn. center conductor: VDC(+)
LT-3130 Antenna Unit N-Conn. thread nut: VDC(-)

Coaxial Cable
Center conductor: VDC(+)
Sheild: VDC(-)

ANT LT-3110 Control Unit

N-Conn. center conductor: VDC(+)
N-Conn. thread nut: VDC(-)
LT-3110 Control Unit
PWR (red wire): Vessel VDC(+)
PWR (black wire): Vessel VDC(-)
GNDC PWR GNDC: Vessel Chassis Ground

Vessel Chassis Ground Vessel 12 - 24 VDC

Figure32: Definitions of VDC (+), VD &ndGNDC

It is important that the coaxial cable, connected to both the3lTO Control Unit and E3130 Antenna
Unit, isnot grounded in any of the ends. Do not connect the coaxial cable shield to vessel ground. The
coaxial cable N connector must only be conneat&dctly to the N connector of the two units.

NOTE Make sure that the -B130 Antenna Unit is connected sufficiently to vessel ground. Also,
make sure that the N connector on the-8I30 Antenna Unit, VD@ {s not connected to
the LT3130 Antenna Uniechanics, GND@.is important to adhere to thissquirement
S0 as not to get a bad D€blationresistance.
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Galvanic Isolated Power Supply
Use an IEG0945 approvedC/DC or DC/DC galvanic isolated power supply for #8400 system. The
galvanic isolated power supply must be used to protect th810d0.

AC/DC Galvanic Isolated Power Supply
Connection of an AC/DC galvanic isolated power supply is illustrakéguire33.

LT-3110 Control Unit

20A
= Circuit Breaker
15 A
+ -
12-24 VDC Battery
AC/DC back-up

) conal
Galvanic Isolated (optional)

L T
AC

mains

Figure33: AC/DC Galvanic Isolated Power Supply

DC/DC Galvanic Isolated Power Supply
Connection of am@DC galvanic isolated power supplyliisstrated inFigure34.

LT-3110 Control Unit

20A
= Circuit Breaker
15A
+ -
12-24 VDC Battery
DC/DC back-up

. Gonal
Galvanic Isolated (optional)

L T
DC
mains

Figure34: DC/DC Galvanic Isolated Power Supply
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User Interface (Ul)

The L13100 system is controlled from the43T10 Control Unit, which is the interface for operating and
configuringd KS ae@aidSyYao ¢KS Oz2Lghdis®af, sugpdriing dai &nd night modés Ehe ¢ C ¢

/; N
—_— —— e ——
O | ) &) 2
A =4 \.oolelt.ml
s ) © ™ N F 5
3 e &) &
- L@ J | | Mo )

—_—— — .
— ||| 8 9
—— LS ) W | e
' N N )
Tifine EJIENIE:
\+l\.HJ\. -
(=) (=) (=) VR
w J J L J ;‘—\.“‘ ‘\r 5
| BACK | (<t ©>| | ENTER
F ™ F s N & N s \ /A S
(=) (=] (wew) v/
N J

Figure35: Control Unit (front view user interface display and buttons.

layout of the display and buttons is illustratedRigure35.
The control unit buttonsfunction and featuresare describedn the following groups

1 Power button The power button capower offthe system by pressing the button for 5 seconds. A
pop-up box will show the action, and a counter will count down until the system is powere@off.
Turn the system back on press and hold the power button.

9 Brightness button:The brightness button has two functiogghange of brightness level and
change of diglay mode (day and night). When changing the brightness level, the keypad backlight
will be changed as well. Short press (< 1 s); brightness level will change between 7 levels. Long
LINBaa o6x M aoT gAff OKFy3IS RA digghylmbdetahRS @ ¢ KS R
changed from the Ul menu as well (MenuSettings> Display).

9 Off-hook button: The button is illustrated with a green colored handset. The function of the off
hook button is to activate a call, if the dialled number is availableerdisplay or a contact is
selected in the Contacts or Call History. Thehoiik button can also be used to accept an incoming
call. The alternative to use the dibok button is to lift the handset out of the cradle. If the-off
hook button is used and thhandset remain in the cradle, the phone audio will be available in the
control unit speaker. The microphone is muted, if the handset remains in the crimdlieated with
an icon in the status bar.

1 Onhook button: The button is illustrated with a red colored handset. Pressing thkawk button
will terminate an active call.

1 MENU /BAM button:The MENU button is used to open the main menu. The BACK, Navigation
(arrows), and ENTER buttons are used to navigateeiminu. Press the MENU button to exit the
menu from anywhere in the menu tree (instead of multiple BACK button presses). Long press (> 1 s)
the MENU / BAM button and the BAM Alert List will be shown.

1 Soft keys buttons Three soft keys are available in thaettom of the display. The soft keys are used
for different purposes and their functions will change in the operation modes of the system.
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1 Navigation buttons The navigation buttons (BACK, arrows, and ENTER) are used for navigation
purposes in the menwayout. In context of user input or when making selections, the BACK button
will erase input or cancel editing respectfully, the ENTER button will end input or apply selection
respectfully.The arrow buttons can be used to change brightness level if tightoess button has
activated the brightness bar.

1 Numeric Keypad buttonsThe numeric keypad buttons, the *' button, and the '+' button can be
used for entering digits, letters and special characters. Depending on context, pressing one button
in rapid sucession (< 1s) will cycle through a selection of letters, digits and/or special characters
(e.g. when entering a phone number, pressing the *' character twice in succession will result in one
'+' character and not two *' characters). An icon in the stadaswill show the current input mode,
indicating which characters can be cycleflany. In text mode, the '#' key is used to change
between capital and lowercase letters.

Display
The display contains three sections as illustrateBigure36: Status bar, view area and soft keys.
"UTC: 2021-02-16 08:10 || Status bar
POSN: 55°49.153N 012°29.291E al
- View area

LT-3100 System

Contacts Call History Redial } Soft keys

Figure36: LF3110 Control Unit Ul display sections

The essential system status and system notifications are shown in the status bar, which is always present.

The view area contains the active view. The active view is changed by navigating the Ul using the MENU
and navigation buttons. The text and function of the soft keys changes dynamically with the active view.
The soft keys can also change without changieg depending on the activity in the active view.

The Recommended viewing distance is 68 cm, at which all data is readable under all light conditions.

The general level of the brightness can be varied through 7 steps from 5 cd/m2 up to 560 cd/m2 on white
0 O13NRBdzyR AY a5F@& Y2RS¢éd ¢KS RAALI I & Ffaz2 KFa |

It has been verified through measurements that dense text information areas on black background emits
light equivalent to 1 cd/m2. All measurementhrough all light levels in the two modes demonstrates a
minimum contrast level of 350:1.

The status bar has a dedicated section for presenting time and position and 7 slots for system status icons.
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Time & Position Slot
7 6 5 4 3 2 1

“UTC: 2019-11-27 14:08 o B4 ()
POSN: 55°49.152N 012°29.291E  * +° Abe % B3 &, aill

Figure37: LF3110 Control Unit Ul (status ba)

NOTE The status bar contains a flashing square in the upper left corner to verify that the display
never freezes, sekigure37 on paged0. The flashing square is always visible on the display.

Each slot shows the status of one function or group of functions. If a group of functions in a slot has more
than one active ico, the slot will continuously take turn showing one icon at a time for a few seconds
before cycling to the icon of the next function.

Network Statusc Slot 1

x The L3100 system has no satellite signal and is not registered on th
Iridium®Network.

The L3100 system has satellite signal = 0 and is registered on the
Iridium®Network.

The L3100 system hasatellitesignal =1 and registeed on the
. Iridium®Network.

I The L3100 system hasatellitesignal =5 and registeed on the
-III Iridium®Network.

X I The L13100 system hasatellitesignal =5 andunregistered on the
.Ill Iridium®Network.

Tablel0: LT3110 Control Unit Ul network status
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Iridium Servicec Slot 2

‘. Active voice call or ofiook mode.

u An external (SIP) phone is in an active voice call.

t‘ Voice service unavailable due to an unspecified error

T,L There is an activdataconnection

L]
% Data service unavailable due to an unspecified error

Tablell: LT3110 Control Unit Ul Iridium service

Notifications ¢ Slot 3

There areone or more missed calls.

R

There are one or more voicemail messages.

6

There are one or more unread SMS=nailmessages.

X

Tablel3: L3110 Control Unit Ul notifications

Audio¢ Slot 4

I/E{ The microphone on the handset is muted.

Tablel2: L3110 Control Unit Ulaudio
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Input Mode ¢ Slot 5

-I 23 The numeric keypad can be used to enter a phone number or nume
— number.

Ab[ The numeric keypad can be used to enter text. The first letter of a
it sentence will be in upper case.

The numeric keypad can be used to enter text. All letters will banrr
—= case.

.ﬂlBC The numeric keypad can be used to enter text. All letters will be inu
—_— case.

Tablel4: LF3110 Control Unit Ulinput mode

MiscellaneousFunctionsg Slot 6

* A Bluetooth device isonnected.

‘ff The Tracking service is active.
Tablel5: LF3110 Control Unit Ul miscellaneous functions
BAM Status Slot 7

1| Active- unacknowledged warning

;" Active- silenced warning

! Active- acknowledged warning

-) Active- responsibility transferred warning
v Rectified- unacknowledged warning

! Active caution

Tablel6: LF3110 Control Unit status bar(BAM status)
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Menu System
The L3100 syster@@ainmenuis accessed bgressing the MENU button on the keypad. The user will be
presented with a layout as illustrated kigure38.

UTC: 2021-02-16 08:11 II
POSN: 55°49.153N 012°29.289E al

SMS

Call History
Data History
Phone Usage

Figure38: LT3110 Control Unit Ul display (main menu).

Themainmenu is represented by three swhenus:Phone, Settings, and Systeithethree sub-menus are
listed inTablel7.

Submenus Entries
Phone Contacts
SMS
Call History
Data History
Phone Usage
Settings Audio
Display
Date & Time
Phone Setup
Bluetooth
Security
Reset Options
System BAM Alerts
Network
Tracking
SIP Phones
GNSStatus
System Info
Power Supply
Tablel7: LT-3110 Control Unit, sulmenu layout.
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The three submenus are seen oRigure39 and Figure40 and Figure41

UTC: 2021-02-16 08:11 II
POSN: 55°49.153N 012°29.289E Jal

Phone submenu:

SMS MENU-> Phone
Call History

Data History

Phone Usage

Figure39: Phonesubmenu

UTC:  2021-02-16 08:20 I
POSN: 55°49.153N 012°29.289E al

Setingssubmenu:

Display MENU-> Settings
Date & Time

Phone Setup

Bluetooth

Figured0: Settingssubmenu

"UTC:  2022-01-05 07:57 I
Jl

POSN: 55°49.152N 012°29.293E
BAM Alerts Systemsubmenu:

Network MENU-> System
Tracking

SIP Phones

GNSS Status

Figure41: System submenu
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Activating the System

A few things must be completed before you can have an operatioralQd system on board your vessel.

It is assumed that you have received the31IDO system from the Lars Thrane A/S certified partrthis

could be directly or indirectly. The Lars Thrane A/S certified partners have completed technical training and
will be able to assist you with all the questions you might have to the product or service. The Lars Thrane
A/S certified partners aréla G SR 2y (1 KS O@p¥ /v tBréngd.eusg SO A A GSY

The followings required for activating the -3100 system:

1 SIMcard

The LT3100 system installation and mountingdsscribed in the previous sections.

IMPORTANT In order for the L13100 system to be deemed operational and ready for continuous
service: i) it must be correctly installed per the specifications in the User & Installation
Manual of the L3100 Satellite Z2Y Y dzy A O ( A 2 y300 Usea&irStallatiors [ ¢
al ydzZ ft €0z AAO GKS LNARAdzY {La Ol NRX gKAOK
4dz0 aONAOSR (2 LNARAdZYQa bSG62N] =X KIFa 0SSy :
card is at all times requed for operation of the equipment and is a critical and
indispensable part of the EI100 system. Without a valid Iridium SIM card correctly
installed and continuously maintained in the inserted position in th& 110 Control Unit,
pursuant to the instrutions in the L3100 User & Installation Manual, the terminal is not
operational and not ready and available for continuous use on any vessel.
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Acquire a SIM Card

An Iridium SIM card must be used for activating 8100 system. The SIM card is described and illustrated
in SIM ard (SIM)on page25. The SIM card may be acquired directly from your Lars Thrane A/S certified
partner. The SIM card must be inserted in the3lL'TO Control Unit before powering up the system
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2 K2Qa aeé {SNBAOS t NPJARSNJI
Iridium has a website where they inform about the specific Service Provider (SP) who has activated the LT
3100 system (or any other Iridium activated product).

Use the following linkhttps://www.iridium.com/who-issmy-sp/

Company Careers Ourlegacy Press Investors Blog Store | m

L4 L4 .
I rl I u m Network  Solutions v Products v  Services v 2

Who's My Service Provider?

Select Type:

ICCID (SIM Card Serial Number) v 9 digit number starts with 8388, no spaces

Figure42: Iridium-WK 2 Q& a & oyideNIIA OS t NJ

You can use the following information:

1 ICCID (SIM card serial number)
1 MSISDN (MobilSubscriber ISDN number)

NOTE The Iridium Service Provider (SP) must be contacted for any changes to the provisioning.
Y2 K20a aé { SwilhfodmFouwieR goulRFS1INasystenis provisioned.
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Change of Hardware and Software

Change of Hardare

This section will provide some guidance on replacing system units and what the user of3th@0LSystem
should be aware of, seBablel8.

Change of Hardware

Hardware Procedure Comments

LT3110 Control Unit The L3110 CU can be replaced byapping | All user data (contacts, call
the hardware . Remember the SIM card fron history, and SMS) will be lost

0KS wz10rcQ. [ ¢ since the LB110 CU is the
YYLFaGaSNR 2F
LT3120 Handset Change hardware. Test the new hardware.

LT3121 Cradle

LT3130 Antenna Unit

SIM Card The SIM card can bieplaced with a new SIM| OnlyanIridium SIMcard can
card, but the Iridium Service Provider must l| be used in the L-B100
involved. The ICCID number of the new SIM system.

card must be updated on the provisioning
before the new SIM card is inserted in the L]
3110 CU and the system is powered up

Tablel8 Change of Hardware in the-BI00 system

Always removehe DC input power to the E3100 system when changing the hardware and system units.

NOTE Changing the L-3130 Antenna Unit or the SIM card requires involving of the Iridium
Service Provider (SP) and provisioning. For details of the Iridium Service Provider (ISP), see
Activating the Systeran page45.

Lars Thrane A/S www.thrane.eu Page48of 160



LT-3100 User & Installation ManuRlev. 1.8 Change of Hardware and Software

Software Update

The L3100 system must be software updated by using the web serves@@enance Software update

on pagel34. Accessing the web server is describedagessing the bitiiin web serveon paged9. The

software update procedure will automatically update all system units connected to t3&10 Control

Unit. The Lars Thrane Image fil€l) e.g.LT3100v1.13R-00XXlti will include all software components to

all system units. All system units connected to the8ILTO Control Unit will be upgraded or downgraded to

be aligned withthe L& mmn  / 2y GNRE ' yAGZ 6KAOK Aa GKSreWYl &0 SN
update procedure is started, thedoTmmn / 2y G NRBE | YAl GAYR26 oAff AYyRAC
illustrated inFigure43.

Software Update

Software update

in progress
°

Figure43: Software update

Oncethe LT3100 system has finalized the software update, the system will reboot.

NOTE Please check the Lars Thrane A/ pany website for newest available software for the
LT3100 system.
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SystemServices

Voicecall

The L3100 system supposiVoice calbutgoingandincomingfrom phone numbers (incl. Satcongvery
voice call will generate a record in the CGéilitory placed in the Phone submenu (MENUWhone> Call
History), sed’honeon page75.

NOTE

NOTE

NOTE

Verify that the L33100 system is ready to make or receive a voice call. Check the network
registration status, as illustrated iFfable10 on page40 (Network Status Slot 1), which is
presenting the signal level and network registration status.

Always, make sure to have a8T20 Handset and E3121 Cradle properly instatl and
connected to the L'B110Contol Unit. TheLT3110 Control Unit handset connector is
illustrated inFigure2 on page6. The L3100 system will generate a BAM alert, if the LT
3120 Handset is not connected to the-BT10 Control Unit (Lost handset).

The LT3100system supportsonnection of external SIP phones. The connection of
external SIP phones is describedExternal SIP Phones page61.

The LI3100system supportdlobile Originated (MO) outgoing and Mobile Terminated (MT) incoming
voice calls. The following sub sections will describe and illustrate the outgoing and incoméegaksic

Mobile Originated (MOj Outgoing

An outgoing voice call can be established as describ&dbiel9.

Mode Position of Description
Handset
on-hook | Handset placed in| Type the number and use the dibok button.
cradle until voice | Usetheoffk2 21 o6dzii2y FyR a4SfSOG GKS
established Select the entnand use the ofhook button to initiate the voice call.
Navigate to Contacts or Call History by using the MENU button (MENU
Phone-> Contacts or Call History) and use thehufbk button when the
entry has been selected. The voice call will novesiablished.
off-hook | Handset lifted out | Lift the handset out of the cradle (ready tone is available). Type the nun

of cradle initially | and wait 10 seconds or use the # key to initiate the voice call.

Tablel9: Initiate MobileOriginated(MO)Voice Call
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The voice call (chook and offhook mode) will be described and illustrated on the following pages.

On-hook mode:

In onthook mode the user can either type in the number directly in ttspldy or use the Contacts or Call
History to identify the number to be called while the handset is still placed in the cradle. Once the voice call
has been established (duration starts to count) the user can lift the handset out of the cradle. The example
in this section shows how to use the-tibok button, identifying an entry in the Contacts, and initiate the
voice call by pressing the dibok button.

UTC: 2021-12-09 08:19 13 II
POSN: 55°49.153N 012°29.293E — al

Please enter number
Press the ofthook button

(colored green) on the LT
3110 Control Unit.
Hereafter press the soft key
W/ 2yiGlk OliaQo

Contacts Call History Redial

Figure44: Outgoing Voice Call, drook mode (1 of 5)

"UTC: 2021-12-09 08:19 II
POSN: 55°49.153N 012°29.293E al

Thrane Test 004529401008 Use the Navigation key and

Voicemail +881662990000 select the contact to be
dialed. Press the offiook
button to start connecting
the call.

New Delete

Figure45: Outgoing Voice Call, drook mode (2 of 5)

UTC: 2021-12-09 08:19
POSN: 55°49.153N 012°29.293E Z Sl
Connecting...
¢ The L3100 system is
Th rane Test connecting a voice call to
GKS Oz2yidl OG
Dl st (004529401008).

Figure46: Outgoing Voice Call, drook mode (3 of 5)
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UTC: 2021-12-09 08:19 P
POSN: 55°49.153N 012°29.292E }‘J_, ‘0 -IIII

Duration: 00:03

The L3100 system has

Th rane Test established a voice call to
004529401008 WEKNIYyS ¢Said
00:03).

Figure47: Outgoing Voice Call, érook mode (4 of 5)

uTcC: 2021-12-09 08:19
POSN: 55°49.153N 012°29.292E {O-I“I
Call ended The voice call can be
Th rane TeSt terminated by placing the
handset in the cradle or use
004529401008 the on-hook button (colored
red).

Figure48: Outgoing Voice Call, drook mode5 of 5)

The mute symbol illustrated iRigure47in the status bar will disappear as soon as the handset is lifted out

of the cradle. The handset will always be muted when placed in the cradle. The voice from the connected
party will be avdable in the LI3110 Control Unit speaker, until the handset is lifted out of the cradle. It is
always possible to mute and unmute the microphone in the handset from t#81 LT Control Unit (soft

1S WadziSQ yR W! yYdzi SQUO HKakdSeyis likdd Guk of tHe ctagle. | OG A @S Ol

NOTE Adding a new entry in the Contacts (MEMUPhone> Contacts) is described and
illustrated inPhoneon pag 75.
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Off-hook mode:

The offthook mode can be activated by lifting the handset out of the cradle. thaadk mode, the user will

be metby aeadytondt Y R (G KS KSft LI (S E (-heraafteS thexc8lled$yimb& bhh hedzY 6 S NE
entered, using the numeric keypad. It is natsgible to regret, if one or more wrong digits are typed in for

the dialed number. In this case, the user musttmok the phone, and dial the correct number again. The
example below shows how to establish the voice call (the other part of the voice ihtical to the on

hook mode described in the previous section).

UTC: 2021-12-09 08:20
POSN: 55°49.152N 012°29.293E m (0 -I|II

Please enter number )
Lift the handset out of the

ONI} RfES FyR |
will be available in the
handset speaker.

Contacts Call History Redial

Figure49: Outgoing Voice Call, dffook mode (1 of 3)

"UTC: 2021-12-09 08:20
POSN: 55°49.152N 012°29.293E m ‘. -IIII

Please enter number )
Type the number in the

display by using the numeri
keypad (it is not possible to

004529401008 "

Figure50: Outgoing Voice Call, dfiook mode (2f 3)

UTC: 2021-12-09 08:20 ‘. II
POSN: 55°49.152N 012°29.293E al

C ting...
onnecting Use the offhook button, #

Thrane Test key, or wait 10 seconds for
004529401008 the LT3100 system to start

connecting the voice call.

Mute
Figure51: Outgoing Voice Call, dffook mode (3 of 3)
NOTE The LT3100 system will provide the user with information, while connecting and
throughout the voice call. In case of problems with the satellite network or connection to

the called party(far-end), the user will be informed through a voice prompt, and by status
Ol dzaS O2RSasz dKFUG gAtt 0SS LINBaSyidiSR 2y GKS
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Mobile TerminatindMT)- Incoming

The L3100 system suppaostreceiving an incoming voice calhe calling party must use the-Isystem
MSISDN numbeithe LT3100 system will check the calling number up against the Contacts entries, if a
match exists, the name of the contact will be showed for the incomdaice all.

UTC: 2021-12-09 08:20
POSN: 55°49.152N 012°29.293E % {o-II“
Incoming call Incoming voice call availabl
Th rane Test in the LT3100 system.
+4529401008

Figure52: Incoming Voice Call (1 of 3)

UTC: 2021-12-09 08:20
POSN: 55°49 151N 012°29.293E il
Duration: 00:03 The handset has been lifted
Th rane Test out of thecradle and the

voice call is established.

+4529401008

Mute

Figure53: Incoming Voice Call (2 of 3)

UTC:  2021-12-09 08:20
POSN: 55°49.152N 012°29.293E }?’ ‘. -'III
Duration: 00:10 The voice call can be mutec
h To mute/unmute the
T rane TeSt handset microphone during
+4529401008 a voice,ca}ll, use the §oft key
Wadzu SQ IyR W,
Unmute

Figure54: Incoming Voice Call (3 of 3)
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An incoming missed voice call is illustrated in the following figuigsire55 to Figure57. By pressing the
az2Fid 1Se WwWaraaSR /It &oheGalHistorySfiltedz8iSskd Galks)t By présSing i R A N
az2¥d 1S W{Kz2¢ !ftQ Ittt /Fff 1 A&ZG2NE NBO2NR&A oHAf
UTC: 2021-12-09 08:21 % |
POSN: 55°49.152N 012°29.293F -
A missed voice call is
- illustrated in the display
. Irldlum (symbol in status bar and
LT-3100 System aztu 1se aKzy
/[ FftftaomuQod
Contacts Missed Calls (1) Redial
Figure55: Incoming Voice Call, missed (1 of 3)
UTC: 2021-12-09 08:21 |
POSN: 55°49.152N 012°29.293E il
& Thrane Test 2021-12-09 08:21 By pressing the soft key
+4529401008 Missed Wahi3aSR /6t
& Thrane Test 2021-12-09 08:17 . .
+4529401008 Missed will be directed to theCall
History (Missed Calls).
Show All
Figure56: Incoming Voice Call, missed (2 of 3)
“UTC: 2021-12-09 08:21 |
POSN: 55°49.152N 012°29.293E il
~ Thrane Test 2021-12-09 08:21 t NBaa (GKS az:-
v 5294000 Missed and the normal view of the
rane Tes 2021-12-09 08:20 . -
+4529401008 14 sec Call History will be shown.
2 Thrane Test 2021-12-09 08:20
004529401008 Mo answer
Show Missed
Figure57: Incoming Voice Call, missed (3 of 3)
NOTE An incoming missed voice call is illugédiin the above figures. By highlighting the missed

call in the Call History and press the-bffok button, the L3100 system will start
establishing a voice call to the party.
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SMS

The L13100 system supports Short Message Service (SMS) sending and receivitrgdittomal phone

numbers (incl. Satcom) arkEmailaddresses.

ThelTomnn a8adSY adzlll2NIa aSyRAYy3I IyR NBOSAGAYy3a 02y
instances). Atandard SMS (single instance) corsi$tl60 characterdf an SMS is sent with a character

count >160 characters to a Néridium recipient, the receiving order cannot be guaranteéa.

concatenated SMS is received in the31DO system it will be dplayed correctly, even if the character
count is >160.

Sending afemailfrom the LT3100 system is handled similar to sendin§MS. Tansert theEmailaddress

Ay GKS w¢e2YQ FTASER dAaS GKS | 1S@& (Pmaitci@HM®H0 6 SG6SS
system, then leave the Subjefi¢ld empty. Please note that all texargerthan an SMS (160 characters) is
truncated and that the length of thEmailaddress+ one characteis deducted from the payloaigxt.

When sending aikmailto the LT-3100 system, then the MSISDN number must be used (e.g.
88163XXXXXX@msg.iridium.do® 52y Qi dza S Ay GSNylFGA2y+t LINBTAE 6y
number).

The SMS Service is locatedhia Phone submenu (MENY Phone> SMS), as illustrated Figureb8.

UTC: 2021-02-16 10:06 II
POSN: 55°49.152N 012°29.291E Jl

Contacts Geneal Messaging (~SMS):
MENU-> Phone> SMS
Call History

Data History
Phone Usage

Figure58: Phone submenu (General Messaging ~SV

NOTE The L3100 system support SMS sending and receiving fraditionally thone numbers
(incl. Satcom) anBEmailaddresses

NOTE The L3100 system can store minimupnn 1 {n sofal @sent and received). An individual
{a{ 2NJ{a{ O2y@SNAElIGA2YyA Oy 08 RStSGHSR ¥NI
once, navigate to the Sefigs submenu (MEN Settings> Reset Options: Delete SMS
Messages).
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SendindSMS

To send a SMS, the user of the3ID0 system must access the Phone submenu (MENRhone> SMS).

In the SMS window all sent and received SMS are visilfigguine59 the SMS window is illustrated with

Wh2 aSaal3dasSaqQed tNBaa (KS az2Fad 1Se& WwbSéeQ G2 LINBLI N
conversation (phoner numbeEmailaddress) when entrieare availableFigure59to Figure65illustrates

sending a new SMS (to a normal phone number).

"UTC: 20210217 13:02 II
POSN: 55°49.154N 012°29.290E Jl

. rEs

b2z {a{Q I NB
the LT3100 system (sent
or received). Use soft
WhbSgQ G2 LINI
SMS.

No Messages

New

Figure59: Sending SMS (1 of 7)

UTC: 2021-02-17 13:02 123 II
POSN: 55°49.154N 012°29.290E — il

S 7 S

To: LasS az2fTia S

o .
enter the number directly
in the Tofield.

Contacts Discard

Figure60: Sending SMS (2 of 7)

UTC:  2021-02-17 13:02 II
POSN: 55°49.154N 012°29.290E Jl

Thrane Test 004529401008 If Contacts has been

chosen, then select the
contact by using the
Navigation key and the
az2¥d 188 w{:¢

Select Cancel

Figure61: Sending SMS (3 of 7)

NOTE If the Contact has a Phone Number and an Email address the user will need to choose
between the two forthe message destination.
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t NBSaa
aSNWAOS

iKS

gAtt

az27¥id

Y{SYRQ gKSy I

188
AYRAOIFIGS GKS GNIvyay

successfully been sent from the-BT00 system, seEigure64 and Figure65.

Lars Thrane A/S

"UTC: 20210217 13:04

UTC:  2021-02-17 13:02 Abc II
POSN: 55°49.154N 012°29.290E — al

e

To: Thrane Test

Discard

Figure62: Sending SMS (4 of 7)

POSN: 55°49.152N 012°29.291E ?ILC .I|II

_ EEE

To: Thrane Test

Hi Thrane-Support,

Thank you for your assistance.
Regards

Captain Jack|

Send Save Discard

Figure63: Sending SMS (5 of 7)

UTC:  2021-02-17 13:04 I
POSN: 55°49.153N 012°29.291E al

S N S

Thrane Test
Hi Thrane-Support,

2021-02-17 13:04
Sending

New Delete Reply

Figure64: Sending SMS (6 of 7)

"UTC: 20210217 13:04 II
POSN: 55°49.153N 012°29.291E al

S N S

Thrane Test
Hi Thrane-Support,

2021-02-17 13:04
Sent

New Delete Reply

Figure65: Sending SMS (7 of 7)

www.thrane.eu

KS R
Adaa

Yy 3

Write the SMS text.

When the SMS is ready t
be sent use the soft key
W{ SYRQ®

The SMS will change
status from Sending to
Sentwhen the SMS has
successfully been sent.

The SMS has successfull
been sent. Otherwise,
retry option is available.
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NOTE fAaSYRAY3I GKS {a{ Aa FILAftAYy3d 60GKS {a{ H6AYR2Y
will be available for the user to make another try. A successful SMS sending will be
AYRAOIF 1 SHRKA& WYFeNI A2y oAff 0 detimBdidter OSR
GKS {a{ o6& adz00SaafdzZfte aSyid 6Sead WYWmop K2

ReceivingEMS

A received SMS will be indicated by the unread symbol in the status bar, a notification tone, and the soft
158 W{a{om0Q oAff FoBe6& K2y | & AffdzZAGNI GSR Ay

"UTC: 2021-0217 13:09 < II
POSN: 55°49.153N 012°29.290E Jl

- The L3100 system has
- iridium received a SMS, see
symbol in status bar and

LT-3100 System .
softkeyW{ a{ o m0 O

Contacts SMS (1) Redial

Figure66: Receiving SMS (1 of 3)

Toreadi KS Ay O2YAy3 {a{xX LINBaa (KS az2Fd1Se WpPmiedm0LQ 2
> SMS). The unread symbol will be removed as soon as the SMS has been read. Open the individual SMS or
SMS conversation iyINS & A Ay 3 GKS 9b¢9w odzidz2yd !'asS (GKS az27Ti

UTC:  2021-02-17 13:09 54 II
POSN: 55°49.153N 012°29.290E al

S S N S

M Thrane Test 2021-02-17 13:05 Press the soft key
Dear Captain Jack, 3 min ago llJ{ a { dMU O R }/ I
be directed to the SMS
window.

New Delete Reply

Figure67: Receiving SMS (2 of 3)

UTC:  2021-02-17 13:09 II
POSN: 55°49.153N 012°29.290E al

Sent-2027-02-17 13:04

Use the ENTER button to

Dear Captain Jack, open the received SMS.

You are most welcome.
Regards

Thrane-Support
Received - 2021-02-17 13:05

Reply

Figure68: Receiving SMS (3 of 3)
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NOTE The L3100 system is handling SMS conversions, whigioigped based on the recipient's
address.

NOTE: SMS andEmailcan also be sent from the Web Server, ¥éeb server, Message®n page
101
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External SIP Phones

The LTF3100 system is supportingpnnection of external SIP phones, up to 8 external SIP phones. The
configuration of the SIP phones must be completed via the web server.etephonyn pagell18. Figure
69is illustrating the connection of the external SIP phones. Connect the SIP phones directly tS11®LT

Control Unit Ethernet (LAN port

Ethernet SIP Phone
LT-3100 system (Up to 8)
Figure69: SIP phones
NOTE The SIP phone might require a DHCP ServesttarglP address assigned. Depending on

network setup, it might be needed to configure DHCP Server mode in {8&00Bystem.

TheLT-3110 Control Unit Ul display (MENtSystemb

of the SIP phones configured from the web server.

UTC:  2021-12-09 09:01
POSN: 55°49.153N 012°29.293E

SIP Phones

Number Caller ID Lines
1100 Sip Phone 1 1

(Lt

Status
Registered

Figure70: System Submenu (SIP Phones)

t K2y Saov ¢

Attt LINPOARS

SIP Phones:
MENU-> System> SIP

Phones

An active voice call to/from a SIP phone will be presented in the Status bar with the symbol showed in

Figure71.

Lars Thrane A/S

UTC:  2021-12-09 09:01
POSN: 55°49.153N 012°29.293E

‘E .|||I

LT-3100 System

Contacts Terminate Call

Redial

Figure71: External SIP Voice Call

www.thrane.eu

External SIP voice call is
using the satellite
connection. Can be
terminated by using the

az¥fi

1S58 W
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. @ dzaAy3 (KS a2 filie edtehal voibe calINdM thiel S(P $honelwill beGerminated.

An incoming voice call taken by the SIP phone cannot be forwarded. Once a voice call has begn taken b
Fye 2F (KS WEAySaQ (KS 02108 OFLtf ra t2018R d2 (K

The LT3100 system is supportirigcal calling between the SIP phones and th&1d0 Handset. The
number plan is illustrated imable20. The Caller ID is defined by the user, whemfiguring the SIP phones.

LT3100sysem Number Plan (local calls)
Number Caller ID Comments

1000 LT3100 User | LT3120 Handset
1100 SIP Phone 1

1101 SIP Phone 2

1102 SIP Phone 3

1103 SIP Phone 4

1104 SIPPhone 5

1105 SIP Phone 6

1106 SIP Phone 7

1107 SIP Phone 8

Table20: Number Plarflocal calls)

NOTE The LT3100 system isnly supporting one outgoing satellite voice connection. A local call
between two local users will not busy the Satellite voice connection.
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Analogue Phone Adapter

The LT3100 system is supporting connectionasfexternalAnalogue Phone Adapter (e.g. Grandstream)

¢KS ydzZYoSNI 2F the{Q LK2ySa otflAy hftR ¢StSLK2yS {
Phone Adapter, must be configured as SIP phones in #3d QT system, see configuration of SIP phones in
Telephonyn pagel18Connect the SIP phones directly to the3ILO Control Unit Ethernet (LAN port)

—2WiIre , pors
Analogue Phone
LT-3100 system Ethernet
Adapter 2-wire

————* POT52

Figure72: Analogue Phone Adapter

NOTE TheAnalogue Phone Adaptenight require a DHCP Server to get an IP address assigned.
Depending on network setup, it might be needed to configure DHCP Seoder imthe LT
3100 system.

The Analogue Phone Adapter (POTS phones) will be handled as SIP phones-81@tedystem.
Therefore, carefully read the section describing the SIP phoriestémnal SIP Phones page6l.

Toprovide some guidance for configuration of an Analogue Phone Adapter, the following description will
outline some importat steps for configuring an Analogue Phone Adapter.

Configuration of GrandstreatdT802Adapter(example)

If you would like to connect the Analogue Phone Adapter directly to tH&l0T system, then it might help
you to insert a passive switch between th&3100 system and the Analogue Phone Adapter, while
completing the setup (to allow for an extra LAN port during configuration).

Step 1 Connect the L'B100 system, Analogue Phone Adapter, and PC using a pawiisie

Step 2:Login to the LB100 systenweb server. The IP address can be read from the display (MENU
System> Network: IP address)

Step 3:Configurethe LB mnn &a@aidsSy (2 W51/t {SNBSNR Y2RS 0RSLIS
the SIP phones (Password, and Caller ID)

Step 4: The Analgue Phone Adapter will now have an IP address assigned. Connect a POTS phone to the
Analogue Phone Adapter and use the IVR menu to read out the IP address (off hook handset and
GeLIS WrrFpQ F2f{ft26SR 08 WnHQO® / KPh@¢ AdapkeS A y & (0 N

Step 5:Log in to the Analogue Phone Adapter and configure FXS PORT 1 and PORT 2 (Primary SIP Server,
SIP User ID, Authenticate Pgssword, and Name)

Step 6: The POTS phones should now be registered and ready to use (the paisivean be removed)
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Data(Modem Data, SMS and SBD)

The LI3100System is supporting a serial asynchronous automatic dialing and control interface (M&50).

interface makes it possible for external equipment (DTE) to use the Iridium 2.4 kbps Mode(DData
Internet, RUDICS and SBBjvice Also, the IridiunEMS services available over this serial interface.

¢KS az2RSY 51 G W5 j NSdidr Dialy NeSvdiyng, iwfereas$he JddéntDath
Yw! 5L/ {Q aSNBBAOS Aa O02YY2yf e dzaSEmd@oyhnmsNA RA dzY

The L3110 Control Unit offers a virtual serial-B® interface (DCE) supporting data, contanld stats
signalsThe serial interface is based on the Telnet Com Port Control Option network protoc@IRAHC
and is available at the Ethernet (LAN) interface (RJ45 connector).

Access to the serial interface from a PC requires a virtual COM (or tty) port driver supporti221R 3y,
the Serial Port Redirectoir¢m Fabulatech) on Windows and ttynvt on Mac and Lifthe virtual COM (or
tty) port might be used directly by applications running on the PC,(Ermailapplications) or by the
operating system to establish a digh connection to the Internet (dialp networking).

Personal Computer (PC)

COM-
port SPR RFC 2217

4l

App-

A 4

RJ45 LT-3110 CU

lication G driver
AT- Ethernet

cmd”

Figure73: LF3100system is supporting RRA217(Serial over Ethernet)

The serial interface can be accessed by connecting to the IP addresSqpo) of the L3110 Control
Unit. The IP address can be read out from the MENBystem> Network, se€ystem SubmenpSystem
on page86. The serial interface is by default disabled and must be activated from theitbuittb server,
seeWeb server, Dataon pagell?.

NOTE The serialnterface (port 5020) must be enabled from the- 3100 System builin web
server to be available by any external application, \&&sb server, Dataon pagell7. By
default, port 5020 is blocked by the Hivin LF3110 Control Unit Firewall.
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The LT3110 Control Unit display will indicate, if the Modem Data service is active by showing the data
aeyvyoz2f Ay GKS &adGlddza ol NJ IFgRe7d KS a2Fid 1S@& WESNXYAY

"UTC;  2021-05-28 11:44
POSN: 55°49.153N 012°29.291E T‘L .Illl
teiridium
LT-3100 System
Contacts Terminate Data Redial

Figure74: Modem Data service active

Terminate Data Call

Are you sure you want to
terminate current active
data call?

Yes Cancel
Figure75: Modem Data service terminate
By pressing the softkéy ¢ SNXY A Y | G S 5 (i 3000 systedn camaBidlly terfinaiekh€ [ ¢

Modem Data connection. The user of the3T00 system must confirm the termination of the Modem Data
O2yySOUGA2Yy o6& LINBaaiaAy3a (KS az2Fd 1Se& v, SaQo

The L3100 system isupporting most of the Atommand set supported by the Iridium 9523N module.
The Iridium 9523N AGommands are available in the Iridium documd®J AT Command Reference

Modem Data Services Bumbers

Service Number
Direct Internet 008816000025
Direct Internet (Russia) | 007954107030
RUDICS Check with Iridium Service
Provider or Application

Table21; Iridium Modem Data Numbers
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Installation of the Serial Port Redirector (virtual COM port) and Windowsupidétworking is further
described in the following Lars Thrane A/S3ILT0 Tech Notes, which can be downloaded from our
company website:

1 LT3100 Serial Port Redirector Tech Notes
1 LT3100Windows Dialup Networking Tech Notes

IMPORTANT If the Modem Data saice (Direct Internet) Windows Diap Networking is established to
provide an IP data connection, then it is important to emphasize that no Firewall protection
is supported by the 1-3100 system. Firewall rules must be setup and configured in the PC
to provide the required protection.

Emailprograms

ExternalEmailprogramscan be installed on a PC and use the Seviat Ethernet (RFC 2217) e.g., SPR
Virtual COM port to establish a Modem Data connection (RUDICS) to a dedicated RUDICEabé22r.
list severaEmail programs and companies, which can be used over an Iridium Modem Data (RUDICS)
connection. AdditionaEmailprograms may be compatible with the-BT00 system and the Iridium
Modem Data service.

ExternalEmailPrograms

SkyFile Mail Marlink

OnSatMail AST

GTSeaMall GTMaritime

SpeedMail SpeedCast

Iridium Mail & Web (RedPort Optimize Pivotel (Global Marine Network

Table22: ExternaEmailprograms

NOTE It is important to validate the correct Modem Da@UDICS) Diap number with the
Iridium Service Provider or the respective company used. Also, make sure that the Modem
Data connection is setup with the correct Modem Data sen4€BST Select Bearer
Service Typedefault value9600 bps V.3R Further details for the Atommand set is
available in the Iridium documeniiSU AT Command Reference

DNS
The LT3100 contains a recursive caching DNS server. The DNS server resolves names in the local domain
(hostname and DHCP client names), and uses extBid&lto resolve names in other domains.

It is possible to use external DNS servers directly (without using the caching DNS server). However, if the
firewall is enabled it is recommended always to use the caching DNS server.

NOTE: If the firewall isenabled the DNS server only resolves hames allowed by the firewall rules
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NOTE: The DHCP server automatically announces the address of the DNS server. When the LT
3100 is in DHCP client mode or IP static mode, the PC must manually be configured to use
the DNS server at the +3100

Outgoing firewall

The L13100 system allows the user to configure the outgoing firewall to only allow specific network traffic.
This permits the user to block outag network traffic so that IP data is only used for warranted actions.
The effect of this action is shown &ingure76. Setting up the outgoing firewall is described in

Configuration Network on pagelQ?7.

LT-3100 A

_ , N —— ,
- !
LAN

Outgoing firewall

Figure76: Outgoing firewall
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PPPoE

Pointto-Point Protocol over Ethernet (PPPOE) is a link layer network protocol used to facilitate direct
communtation between two network points. When PPPoE is used in an existing Ethernet/IP network, the
PPPOE protocol creates an additional isolated IP network in parallel to the existing Ethernet/IP network.
This logical separation of the two IP networks allowss tfF3100 to offer different properties and services

on each network and thus also to the clients connected to the respective network. Something similar can
be achieved with VLAN, but PPPoE has the additional advantages of being connection orientednand hav
built-in authentication.

It is importantthat operating systems like Microsoft Windows can be easily configuoetb send any data
over the PPPoE network, except to/from applications explicitly configured to use the PPPoE network.
Because PPPoOE isoection oriented, the user can manually Connect/Disconnect from the PPPoE network
an thus control data usage directly from the PC. Some applications can even Connect/Disconnect
automatically making the use of PPPoE completely transparent.

NOTE: To stop data flowing on a PPPoE connection, the PPPoE connection must be disconnected.
However, it isalso possible to stop the PPPoEconnectionby using the éTerminate Datag
softkey see page 65.

NOTE PPPoE and external model data (see page 64) cannot be activated at the same time.

When configuring PPPoE in the3100, it is optional whether the network traffic shall be routbdough

the firewall. Avoiding the firewall can be useful in case of trusted applications (e.g. weather or email) or for
complete network devices trusted not to misuse the satellite link. The later can be e.g 10T devices or an
advanced network router, wbh can automatically route traffic between the-BT00 and e.gother

network systems

IMPORTANT: Do not configure the PC to use the PPPoOE interface as the default route and simultaneously
disable use of firewall

NOTE: The LT3100 PPPoE uses CHAP fahantication.
NOTE The IPdata flowing over the PPPoElink is not encrypted.
NOTE: PPPOE is per default disabled and must be activated for use.
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Tracking
The LT3100 systenis supporting tracking functionality. The periodic tracking functionality must be
configured from the L'B100 system web server, see Configuratidmacking infrackingon pagel21

The LT3100 system is supporting the following tracking formats:

Transport Types & Report Formats
Transport Type Report Format
SMS Thrane (text)
Human readable
Email Thrane (text)
Humanreadable
SBD Thrane (binary)
SIRIUS track (binary)

Table23: Tracking Transport Types & Report Format

If periodic tracking reports have been configured by the user of thR&ll0D system in the web server, then
a tracking symbol will be shown in the status bar of th&LT0 Control Unit display. Also, this is to inform
the user that traking reports will be sent periodically.

uTc: 2021-02-17 13:11 v II
POSN: 55°49.153N 012°29.289E ** Jl

LT-3100 System

Contacts Call History Redial

Figure77: PeriodicTracking Activated

The user of the 1-3100 system can access the Tracking window (MEN&Ystem> Tracking) to get some
details about the periodic tracking configuration and reports. Sgere78 on page70for the layout of the
Tracking window.
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The Tracking window shown kigure78illustrates the following periodic tracking configuration:

1 Time trigger: Enabled, Timer interval = 12:00 (HH:MM)
1 Distance trigger: Enabled, Distance interval = 50.0 (NM), Minimum time interval = 04:00 (HH:MM)

UTC:  2021-02-17 13:13 v II
POSN: 55°49.152N 012°29.291E . al

Status Ready
Mode Periodic
Next Report 11 hours / 50.0 NM
Latest Report 1 min ago
Report Now Send Position

Figure78: Tracking submenu

[Fad wSLE2NI A& AYRAOFIGAY3I Wm YAY 132Q 06SOlFdasS GKS
YwSLI2Z NI b2gQ OhdditiodaStrackrigSeRorts, B tragkifig/has been configured in the web

server. Otherwise for this configuration, periodic tracking reports are to be sent every 12 hours / 50 NM
(minimum time interval: 4 hours), whatever is first triggered, time or dis&éa

If Time and/or Distance trigger have been enabled, then Mode is set to Periodic. If none of these trigger
conditions have been enabled, then Mode is set to Manual. If the Mode is configured to Manual, then only
GNF O1Ay3 O2y TAIdzNtdnb@ver2 WG A DFF FWHBHNRINBYI LI N YSGS
2N 0KS az2Fd 1S@ WwSLERNI b2sQ OFy OGAGEGS I GNF O

If selecting the Last Report using the Navigation key, then you will see the details of this last tracking report
sent, as illustrated ifrigure79.

"UTC: 2021-02-17 13:13 v

POSN: 55°49.151N 012°29.290F < -l|||
Latitude 55°49.153N
Longitude 012°29.290E
COG 140.2°
SOG 0.0 knots

Figure79: Tracking (Last Report)

NOTE The L3100 system suppastconfiguration of periodic tracking reports using different
transport types and formats. The periodic tracking reports must be configured using the
web server, see Configuratieracking infrackingon pagel21

Lars Thrane A/S www.thrane.eu Page70of 160



LT-3100 User & Installation ManuRlev. 1.8 System Services

Instead of using the periodic tracking report, it is possible without any configuration, totsernvessel
positionusing the Tracking window (MENk System> Tracking). Use the softkiy{f SYR t 2aA A2y Q
illustrated inFigure78 on page70.

The L3100 system will preformat positionreport using the SMS functionality and layout, where the user
optionally can select between a regular subscriber number arlfiraailll RRNBZaa® ' aS (KS KI 2
G233fS 0SG6SSY ydzYoSNE | yR toédit thSoedy tekwith dptiolsal W¢ 2 VY Q F
information to the recipient of theressel positionWhenever the recipient address and body text are

O2YLX SGSRZ dzaS GKS bl @A3ardazy (Seé G2 SyGuSNI G6KS o2
az2¥d 1 Se Ww{abohtRransnityhérthedSHE Wiltka available to the user. The functionality is

illustrated inFigure80 and inFigure81.

UTC: 20210217 13:14 7 Abe f
POSN: 55°49.152N 012°29.291E o = al

S S R S

To: Thrane Test

ATLANTICA

UTC 2021-02-17 13:14
55.81919N 012.48817E
Heading 140 Speed 0.0 knots
http://map.iridium.com/m?-

Send Save Discard

Figure80: Tracking (Send Position)

Sending SMS

Your SMS is being sent.
Please wait.

Dismiss
Figure81: Tracking (Send Position)
NOTE The L3100 system can serajpreformattedmessage detailing the vesgmsitionfrom
the Tracking window without any preceding configuration. Enter the Tracking window

(MENU->Systemf ¢ NI} O1T Ay 30 FyR LINBaa GKS az2f¥a (Se
and select between regular subscribemnioer andEmailrecipient address.

Lars Thrane A/S www.thrane.eu Page71of 160



LT-3100 User & Installation ManuRlev. 1.8 System Services

Bluetooth

The LT3100 system offers the user the ability to wirelessly connect equipment to the system using the
Bluetooth interface. The Bluetooth feature enables the operator of the system to use {B&d0Tsystem

data connection on their Bluetooth connected equipment. The system currently offers the ability to

connect 8 devices simultaneously. The user should consider that connecting 8 devices and accessing data
features on all 8 will result in slower data speedshas divides the L'B100 download between many

devices. Because of this it is advised that the user only connects the needed number of devices.

NOTE Thebuilt-in Bluetoothmoduleandfunctionalitywill not be availablein future productionof
the LT-3110ControlUnit due to manufacturershortageand componentobsolescencen
the display/ GUI(MENU-> Settings-> Bluetooth)it canbe verifiedif the Bluetoothmodule
ismountedor not (the Bluetoothsubmenuwill only be shownif the moduleis mounted).

PAN profile

The Bluetooth connectivity uses a wireless personal area network (WPAN) for connection. This provides
data transmission from the E3110 Control Unit to Bluetooth connected devices. The connectivity is set up
using the PAN profile which makes the Bluetonétwork emulate an ethernet connection to connected
devices. Applications running on connected devices will see the connection as through ethernet due to this
simulation. The PAN profile is currently the only supported Bluetooth profile for #8400 sgtem.

Therefore, the Bluetooth functionality is limited to offering a data transmission between the connected
device and the L-B100 system.

How to pair

Pairing devices to theT-3100using Bluetooth is a straightforward operation. The user must enable
Bluetooth on both thd.F3110Control Unit and the device to pair. Bluetooth is enabled onlL{k8110
Control Unit in the Bluetooth samenu under the Settings menu, this is describe8ystem Submenus
Settingson page79. Figure82 below shows the Bluetooth submenu with Bluetooth enabled, the system is
now ready to pair.

TUTC: 2021-12-09 08:23 II
POSN: 55°49.153N 012°29.294E Jal

System:
Bluetooth Enabled MENU-> Sttings>

Device Name LT-3100
IP Address 192.168.255.1 Bluetooth
Netmask 255.255.255.0
Bluetooth Address 88:6B:0F:1C:29:7F

Figure82: Bluetooth- How to pair(1 of 5)

NOTE: For the L13100 to be able to pair to a Bluetooth device, thE3110Control Unit must be
in the Bluetooth submenu.
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The L3100 is chosen from the Bluetooth list on the device which shall be connected. From there a pairing
code will be displayed on theF3110Control Unit screen, seleigure83.

Bluetooth Pairing

Pairing with: Bluetooth pairing

T NBIjdz§ads LINZ
Verify pairing code: .

801799 pair

Pair Reject

Figure83: Bluetooth- How to pair(2 of 5)

¢tKS dzaASNJ OFly y2¢ SAGKSNI LINBaa WtlFAND (2 LI AN gA0GK
Wt [|sdftkeRRis pressed and the device (in this case an iPhone) is connectddrFIHEOWill now display
the Bluetooth symbol as displayed &igured4.

UTC:  2021-12-09 08:25 *
POSN: 55°49.153N 012°29.293E

Bluetooth

Bluetooth Enabled Bluetooth is enabled and

L2l v L1-3100 a device is connected
IP Address 192.168.255.1
Netmask 255.255.255.0
Bluetooth Address 88:6B:0F:1C:29:7F

Figure84: Bluetooth- How to pair(3 of 5)

The connected device (in this case the iPhone) will now be displayed Whdef 2 ¢ y & theZbbtOIS & Q
of the Bluetooth submenu, this is displayed Bigure85.

UTC: 2021-12-09 08:25 *
POSN: 55°49.153N 012°29.293E

Known Devices

The connected device is
aK2gy dzy RSNJ
5SOA0SaQd t I
remove the device

Forget

Figure85: Bluetooth- How to pair(4 of 5)
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To disconnect the device from the-BT0O0 the user can either disable Bluetooth on thE3110Control
Unit or the paired device or press theC 2 N&tieil. Ging theW C 2 N@ftleii @Il remove the device
from the list as seen oRigure86.

UTC: 2021-12-09 08:25 II
POSN: 55°49.153N 012°29.293E Jl

Known Devices

The device has been
disconnected and
No known devices forgotten

Figure86: Bluetooth- How topair (5 of 5)
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System Submenus

This section describes and illustratese submenughone, Settings, and System. The submenus are
accessed by pressing the MENU button.

Phone
The Phone submenu contains the following entries: Contacts, SMS, Call History, Data History and Phone
Usage. SeBigure87 for the layout of the Phone séumenu.

UTC: 2021-02-16 08:11 II
POSN: 55°49.153N 012°29.289E al

SIP Phones:
MENU-> Phone
SMS

Call History
Data History
Phone Usage

Figure87: Phone submenu

Contacts

The Contacts provides a list of contacts created by the user. Create a new contact by pressing the soft key
WhS6Q |y RnumbbeRNdIGIKEMgiEhd name. The phone number is limited to numbers (e.g.
nnnpHdnamManyo® ¢KS /2yilFO0G tAad OFy O2yiGalAy wmnn O
Wnn--Q Ay FNBYG 2F (G0KS ydzyo SN aaAQ23y WiKSi a@Hfa oS eR
confirm this.

UTC: 2021-02-16 08:13 II
POSN: 55°49.152N 012°29.289E Jl

T

Thrane Test 004529401008 Contacts:

MENU-> Phone>
Contacts

New Delete

Figure88: Phone submenu (Contacts)

NOTE The user can select an entry from the Contacts (e.g. Thrane Test) and use-tlo®kOff
button to establish a voice call to the contaitthe Contact has a registered phone
number.
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NOTE: The user must define a Name for the contact but can input both Phone number and Email

address or either of the two.

UTC:  2022-01-05 12:59 abc II
POSN: 55°49.153N 012°29.292E — al

[ EEmEm

Name Test Phone

Phone 004512345678

Email test@thrane.eyl
Done Erase Cancel

Figure89: Contacts (New Contact)
MS

The SMS Service is described and illustrat&@Mison pages6.

Call History

The Call History provides a complete list of all voice calls: outgoing, incoming, and missed calls, as
illustrated inFigure90® W! vy 1 y26y Q8 BVUNABAAAFNEKGATL aKz2g
ONBFiAy3a (KS W ylyz2eyQ O2yialOta Ay GKS [/ 2yil
missed calls.

UTC: 2021-02-16 08:18 II
POSN: 55°49.153N 012°29.291E al

__ EECITTEA  cavisoy

2 Unknown 2021-02-12 12:36 MENU-> Phone> Call
004520128291 Mo answer HiStOI’y

2 Unknown 2021-02-11 08:43
004520128291 No answer

2 Unknown 2021-02-09 15:58
004520128291 15 sec

New Contact  Show Missed

Figure90: Phone submenu (Call History)
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Data History

TheDataHistory provides a complete list of Mlodem Dataconnectionsoutgoingandincoming
connections will be listed. The Data History is illustratefigure91. The Modem Data is further described
in Data(Modem Data, SMS and SRID)page64.

Phone Usage

UTC:  2021-05-12 07:20 II
POSN: 55°49.154N 012°29.292E al

N Outgoing 2021-05-12 07:15
008816000025 02 min 10 sec
N Outgoing 2021-05-12 07:12
008816000025 02 min 51 sec
N Outgoing 2021-05-12 06:56
008816000025 Mo answer

Figure91: Phone submenu (Data History)

Data History:
MENU-> Phone> Data
History

The Phone Usage lists Trip and Lifetime user terminal uSagdist includes voice totals for incoming and
outgoing voice calls, data incoming and outgoing and SBD sent and rec&wsuditch between Trip and

[ATSGAYS dzal 383 LINB&a (K Fhisirlfioés Viée totals, EMSiRaskl K 2 ¢

totals and SBD totals as illustratedrigure92 to Figure95

Lars Thrane A/S

UTC: 2021-02-16 08:18 I
Jall

POSN: 55°49.153N 012°29.291E

Trip Usage

Voice Total 0:03:24

Voice Qutgoing 0:03:24

Voice Incoming 0:00:00

SMS Sent 1

SMS Received 10
Reset Show Lifetime

Figure92: Phone submendwPfone Usage

"UTC: 2021-02-16 08:18
.||||

POSN: 55°49.153N 012°29.290E

Trip Usage

Data Total
Data Outgoing
Data Incoming

0:00:00 / 0.000 kB
0:00:00 / 0.000 kB
0:00:00 / 0.000 kB

SBD Sent 0/0.000 kB
SBD Received 0/0.000 kB
Reset Show Lifetime

Figure93: Phone submenuPhone Usage

www.thrane.eu

Phone Usage:

MENU-> Phone> Phone
Usage

(Trip usage)
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Lars Thrane A/S

UTC: 2021-02-16 08:19 I
Jall

POSN: 55°49.153N 012°29.290E

Lifetime Usage

Voice Total 0:03:24

Voice Qutgoing 0:03:24

Voice Incoming 0:00:00

SMS Sent 1

SMS Received 10
Show Trip

Figure94: Phone submenuPhone Usage

"UTC:  2021-02-16 08:19
.||||

POSN: 55°49.153N 012°29.290E

Lifetime Usage

Data Total 0:00:00 / 0.000 kB
Data Outgoing 0:00:00 / 0.000 kB
Data Incoming 0:00:00 / 0.000 kB
SBD Sent 0/0.000 kB

SBD Received 0/0.000 kB

Show Trip

Figure95: Phone submendPfonelUsagég

www.thrane.eu

Phone Usage:

MENU-> Phone> Phone
Usage

(Lifetime usage)
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Settings

TheSettingssubmenu contains the following entrieAudio, Display Date & TimePhone Setup, Bluetooth,
Securityand Reset OptionsSeerigure96 and Figure97 for the layout of theSettingssubmenu.

Lars Thrane A/S

UTC: 2021-02-16 08:20 I
POSN: 55°49.153N 012°29.289E al

Settings:

Display MENU-> Settings
Date & Time (upper view)
Phone Setup

Bluetooth

Figure96: Settings submenu

"UTC; 2021-02-16 08:25 I
Jall

POSN: 55°49.153N 012°29.290E

WURRHoNENY _ Settings |

Date & Time Settings:

Phone Setup MENU-> Settings
Bluetooth (lower view)
Security

Reset Options

Figure97: Settings submenu
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Audio

The Audio settingbandleall audio levels and notifications. Here is a short description of the audio settings
and their functionality in the L-8100 system (seEigure98 for layout):

1 Speaker Volumadjusts the output level of the E3110 Control Unit speaker (located below the
Brightnesshutton). The Speaker Volume setting is primarily used when operating the system with
the L3120 Handset placed in43L21 Cradle (e.g. making a voice call). The Navigation key (arrows
up/down) can be used to control the Speaker Volume output level, vauglio is directed to
control unit speaker.

1 Handset Volumadijusts the output level of the E3120 Handset speaker (user audio). The user can
adjust the Handset Volume during a voice call by using tH&1PT Handset volume button
(up/down) on the side oftte handset.

1 Ringer Volumeadjusts the output level of the ringer, when an incoming voice call is presented in
the LT3100 system. The Ringer output will be directed to the812Z0 Handset (integrated ringer
speaker on the back side) when placed in the121 Cradle. Otherwise, the 43110 Control Unit
speaker is used for indicating an incoming voice call.

1 Key Beepdjusts the output level of the audio feedback when using th&110 Control Unit
1SeLIR® /Iy 6S O2yFAIdzZNBR G2 WhTFFQ AF RS&EANBRd

UTC: 2021-02-16 08:20 II
POSN: 55°49.152N 012°29.289E Jl

|

Speaker Volume 80 % Audio:

Handset Volume 60 % MENU-> Settings>
Ringer Volume 80 % Audio

Key Beep 40 %

Notifications

Figure98: Settings submenu (Audio)

"UTC: 2021-02-16 08:20 II
POSN: 55°49.153N 012°29.289E al

Notifications
SMS Enabled Notifications:
Voicemail Enabled MENU-> Settings>
Audio-> Notifications

i

Figure99: Settings Submenu (Notifications)

NOTE Audio notifications can be disabled for SMS. The unread symbol in the status bar will still be
shown, if audio notifications are disabled.
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Display

The Display settings handles all display settings: mode (day or night time) and brightness.

NOTE

Date & Time

Date & Time settings provides the user with a possibility to change formats after completing the Installation

"UTC: 2021-12-29 10:37 II
POSN: 55°49.153N 012°29.293E Jl

BN Diply W

Mode Day time Display: .
MIENL-> Settings>
Display

Figurel0Q: Settings submenu (Display)

CKS RAALILFE asSGdiay3a OFNR I Kuips BHEOpoSS YiFthed dZNE |
W NA 3 KhiuggoB éhan@es the brightness, whereasIbn LINB & & N& A Khiuio® a @ Q

changes between day and night time.

Wizard. The L-B100 systensupportsthe following date formatsYYY¥M-DD, D MMM YYYY,
DD/MM/YYYY, and MM/DD/YYYY. The time format can be configured to either 24 or 12 hours.
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"UTC:  2021-02-16 08:21 II
POSN: 55°49.153N 012°29.290F al

Date & Time:

Date Format YYYY-MM-DD MENU-> Settings> Date

Time Format 24 hours & Time

FigurelOl Settings submenu (Date & Time)

System Submenus
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Phone Setup

Phone Setup provides the user with phone numbers to the Voicemail and to the SMS Service Center. This is
illustrated onFigurel02. Note tha these numbers are not dialable from this menu.

TUTC: 2021-02-16 08:21
POSN: 55°49.152N 012°29.290E

Phone Setup:
Ph Set .

MENU-> Settings>
Voicemail Number +881662990000 Phone Setup

SMS Service Center +881662900005

Figure1l02 Settings submenuPhone Setup
Bluetooth

The Bluetooth submenu offers the user the abilityativelessly connect devices to the-BT00 using
Bluetooth. How to setup this connection is describe®lnetooth How to pairon pager2.

"UTC: 2021-12-09 13:43 II
POSN: 55°49.154N 012°29.293E Jl

Phone Setup:
Bluetooth Enabled MENU-> Settings>

Device Name LT-3100 Bluetooth
IP Address 192.168.255.1
Netmask 255.255.255.0
Bluetooth Address 88:6B:0F:1C:29:7F

Figurel03 Settings submenuB(uetooth

TUTC: 2021-12-09 13:43 II
POSN: 55°49.154N 012°29.294E il

Device Name LT-3100

IP Address 192.168.255.1

Netmask 255.255.255.0

Bluetooth Address 88:6B:0F:1C:29:7F
Details

Figurel04: Settings submen(Bluetooth)
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Security

The security submenu allows the user to configure settings regarding SIM Lock and changing the SIM PIN
code this is illustrated orfrigurel05. To Enable SIM Lock the SIM PIN code is required, mapis&ggure
106.

"UTC:  2021-02-16 08:22 II
POSN: 55°49.153N 012°29.289E Jl

N N R S—
| SMLlock _ Disabled |

SIM Lock Disabled

Change SIM PIN Phone Setup:
MENU-> Settings>
Security

Figurel05: Settings submenséecurity

UTC:  2021-02-16 08:22 II
POSN: 55°49.153N 012°29.289E Jl

e

Enabling SIM Lock | SIM PIN is required to
Please enter SIiM PIM code. enable SIM Lock

Cancel

Figurel06: Settings submenisecurity

To change the SIM PIN the user is required to input the current SIM PIN and then select a new SIM PIN. The
New SIM PIN must be repeated before it is confirmed.FSgerel07to Figurel09for anillustration of this
process.

TUTC: 2021-02-16 08:22 II
POSN: 55°49.153N 012°29.289E Jal

— TEmm

Changing SIM PIN |  To change SIM PIN the
Please enter 5IM PIM code. current SIM PIN is
required
Cancel

Figurel07. Settings submensecurity
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"UTC:  2021-02-16 08:23 II
POSN: 55°49.153N 012°29.290E Jl

— rEmm

Changing SIM PIN A new SIM PIN is enterec

Please enter new SIM PIN
code.

Apply Erase Cancel
Figurel08 Settings submensecurity

UTC: 2021-02-16 08:23 II
POSN: 55°49.153N 012°29.290E Jl

— rEmm

Changing SIM PIN seee The new 4 digit SIM PIN
Please repeat new SIM PIN must be repeated
code.

Apply Erase Cancel

Figurel09 Settings submensecurity

NOTE To change SIM PIN the SIM Lock feature has to be enabled.
NOTE CKSNB A& | YAYAYdzY NBIAdANBYSYyd 2F F2dzNJ RA 3
limit of digits.
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Reset Options

The Reset Options handles the reset of the following user records and configurations: Call History, SMS, and
Web Server Authentictiy ® ! 88 (KS a2FdG 1S& W9ESOdziSQ 2N 1KS W
O2NNB Ol wSasSi hLiixzy KFra 0SSy aStSOGSR 0@310KS Wbt
system will have to confirm the reset, sEgurell0andFigurelll

UTC: 2022-01-06 11:26 II
POSN: 55°49.153N 012°29.294E il

Clear History Phone Setup:

Delete SMS/Email Messages MENU-> Settings>
Reset Web Authentication Reset Options
Execute

FigurellQ Setthgs submenu (Reset Options)

Clear History
The user must confirm

Are you sure you want to the reset to clear the
f’l.ear the call and data selected data from
istory?
memory
Yes Cancel
Figurelll Settings submenu (Reset Options)
NOTE The reset of the web server authentication can be managed from the Settings submenu for

the user to get access to the web server in the situation where the user canndahénd
changed password. To avoid unwanted access to the web server via the network interface,
it is highly recommended to change the web server authentication password at any time.
The web server authentication is described and illustratefiuthenticationon pagel04.
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System
TheSystemsubmenu contains the following entrieBAM Alert Network, Tracking, SIP Phones, Position
Status, System Infand Power SupplySeeFigurel12andFigurell3for the layout of theSystem

submenu.

UTC:  2021-12-09 08:29 II
POSN: 55°49.153N 012°29.293E al

BAM Alerts System:

ek MENU-> System
Tracking (upper view)

SIP Phones

GNSS Status

Figurel1l2 System submenu

UTC: 2021-12-09 08:27 I
Jall

POSN: 55°49.153N 012°29.293E

Tracking System:

SIP Phones MENU-> System
GNSS Status (lowerview)
System Info

Power Supply

Figurell3 System submenu
BAMAlerts

BAM Alerts provides an overview of the active alerts in th8100 system. The Bridge Alert Management
(BAM) is described and illustrated in detaiBindge Alert Management (BANMH page9l.

UTC: 2021-02-16 08:25 II
POSN: 55°49.153N 012°29.290E Jl

BAM Alerts Page 1/1

BAM Alerts:

MENU-> System> BAM
No Alerts Alerts Or long press on

the MENU htton)

Figurel1l4: System submenu (BAM Alerts)

NOTE The BAM Alerts list illustrated Figurel14should under normal conditions be empty (No
Alerts). Make sure to read the alerts carefully and take appropriate action.
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Lars Thrane A/S

.- . ; [ ]
UTC: 2021-02-16 08:25 i{ .|||I

POSN: 55°49.153N 012°29.290E

BAM alert shown in the
L status bar (active warning).
o |r|q| um The blue dotndicates a
T-3100 System change in the BAM Alerts,
after the user has last been

.

in the list
Contacts Call History Redial
Figurell5 BAM Alerts (1 of 4)
UTC:  2021-02-16 08:26 P ||
POSN: 55°49.153N 012°29.290F al
Count: 1 BAM Alerts Page 1/1
0 Lost handset Long press on the MENU
Voice calls unavailable. Check handset cable button to access the BAM

Alerts (Lost Handset).

ACK Alert Silence All

Figurel16: BAM Alerts (2 of 4)

"UTC; 2021-02-16 08:26 N II
POSN: 55°49.153N 012°29.290E al
Count: 1 BAM Alerts Page 1/1

Lost handset t NBaa GKS az2-
Voice calls unavailable. Check handset cable 1 ff0 l.'l 2 Ylej S

alarm for 30 seconds.

ACK Alert

Figurell7: BAM Alerts (3 of 4)

"UTC:  2021-02-16 08:26 ] II
POSN: 55°49.153N 012°29.290F - ul
Count: 1 BAM Alerts Page 1/1
Lost handset t Nbaa 0KS az-
Voice calls unavailable. Check handset cable 1 f éahkﬁo@ledge the

BAM alert.

Figurel18 BAM Alerts (4 of 4)
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Network

The Network provides an overview for the user of the3lLT0 system of the IP network configuration and

setup. The LB100 system can be configured to: DHCP Client, DHCP Server, and Static IP address. The link
status will provide the user with information about and whether an IP connection is established to-the LT
3110 Control Unit. The IP address of the3lLT0 Control Unit is provided under the IP Address parameter
illustrated inFigure119.

UTC: 2021-02-16 08:26 II
POSN: 55°49.154N 012°29.290E al

N B S
| LinkStatus __________________Up_

Link Status Up Network:

Mode DHCP Client MENU-> System>
IP Address 10.1.10.39 Network

Subnet Mask 255.255.255.0

Gateway 10.1.10.1

Figurell9 System submenu (Network)

NOTE Use the IP Address to access the biaifivebserver. Instructions to access the buiitweb
server is provided iAccessing the bitiiin web serveon paged9.

Tracking
The Tracking functionality is described and illustrate@rackingon page69.

SIP Phones
The SIP Phones functionality is described and illustratédtiernal SIP Phones page6l.

GNSStatus

The Position Status provides an overview for the user of th&ll0D system buiin GNSS receiver. The
GNSS receiver can be configured from the web servelGbERS anBAMon pagel28.

"UTC: 2021-12-09 08:26 II
POSN: 55°49.153N 012°29.291E Jl

BN  ohsssiaws W
| FixType ___________3D+DCNSS_

Fix Type 3D + DGNSS GNSSstatus:

Latitude 55°49.153N MENU-> System>GNSS
Longitude 012°29.291E Stalus

Time of Position 2021-12-09 08:26

upper view
COG 000.0° ( PP )

Figurel2Q: System submen@GNSStatus)
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LT-3100 User & Installation ManuRlev. 1.8 System Submenus

UTC: 2021-12-09 08:26 II
POSN: 55°49.153N 012°29.291E al

— EEEmE

Time of Position 2021-12-09 08:26 GNSStatus:

COG 000.0° MENU-> System>GNSS
SOG 0.0 knots Status

Accuracy <09m (lowerview)

Satellites In Use 19

Figurel21 System submenGNSStatus)

NOTE TheGNSStatus window shows the GNSS receiver status (in Automatic GNSS mode). The
Manual Position input will not be shown in the Position Status window. The Position Status
(Automatic GNSS) integrityates are further described and illustratedApp. F GNSS
Receiver Integrity Statesn pagel46.
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LT-3100 User & Installation ManuRlev. 1.8 System Submenus

System Info

The System Info provides details about the3D0 system software and hardware. In addition, the
following numbers are available: MSISDN (~satellite phone number), IMEI (~mobile equipment number),
and ICCID (~SIM card number). The System Info is ilkstraEigurel22 and inFigurel23.

"UTC: 2021-12-09 08:26 II
POSN: 55°49.153N 012°29.292E Jl

BN  systeminfo N
| System Number ____________1T-3100_

System Number LT-3100 System Info

Software Version 1.13R MENU-> System> System
Unit Information Info

IMEI 300125061076300 (upper view)

ICCID 8988169310000003432

Figurel22 System Submenu (System Info)

"UTC: 20211209 08:27 II
POSN: 55°49.153N 012°29.291E al

— EEE

Software Version 1.13R System Info
Unit Information MENU-> System> System
IMEI 300125061076300 Info
ICCID 8988169310000003432 (lower view)
Details

Figurel23 System submenu (System Info)

Power Supply

The Power Supply provides details about the DC input voltage on tB&1l0TControl Unit and E3130
Antenna Unit.

UTC:  2021-12-09 08:27 II
POSN: 55°49.153N 012°29.292E al

Power Supply
CU Input Voltage 121V

CU Output Current 041A
AU Input Voltage 118V

Figurel24: System submenu (Power Supply)
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LT-3100 User & Installation ManuRlev. 1.8 Bridge Alert Management (BAM)

Bridge Alert Management (BAM)

Bridge Alert Management (BAM) is the IMO defined overall concept for the harmonized management,
distribution, handling and presentation of alerts on the bridge, to enable the bridge team to devote full
attention to the safe operation of the ship and to irediately identify any alert situation requiring action

to maintain the safe operation of the ship. The31M0 system implements the BAM concept in compliance
with the relevant standarddEC 62923 and IEC 62923 Bridge Alert Management).

BAM status

The LT3100 system continuoustyonitorsfor fault conditions (e.gno satellite signal), that requires the
attention of the bridge team and raises relevant alerts. The user can, at any time, check for the presence of
alerts without performing any action: if there are one or more active alerts, a BAM icon representing the
alert with the highest priority is shown in the status bar (égurel25). The exact icon shown depends on

the priority and state of the alert withhie highest priority geeTable24 on page92). It is not possible to

hide or suppress the BAM icon in the status bar.

"UTC: 20210216 08:26 i II
POSN: 55°49.153N 012°29.290E al

Figurel25: LT3110 Control Unit (BAM status)

Alert list

Once the user has become aware an alert has been raised, the user can navigate to the alert list{MENU
System-> BAM Alerts) to find further information about the alert conditions.

NOTE For quick access to the alert list, long preg$ §) the MENU button at any time.
UTC: 2021-02-16 08:30 P x
POSN: 55°49.154N 012°29.291E
Count: 2 BAM Alerts Page 1/1

The BAM Alerts window

Iridium service unavailable. Check antenna cable will list the current

 Lost handset unacknowledged and
Voice calls unavailable. Check handset cable acknowledged alerts.

0 Lost antenna

ACK Alert Silence All

Figure126: LT3110 Control Unit (BAM Alert list)

SeeApp. B- Bridge Alert ManagemenBAM)on pagel38for the full list of alerts that can be raised by the
LT3100 system.
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LT-3100 User & Installation ManuRlev. 1.8

Bridge Alert Management (BAM)

Alert priority ard state

Thepriority of an alert indicates its severity. The BAM concept defines 4 priorities: Emergency Alarm,
Alarm, Warning and Caution. The-3I00 system can raise alerts of the following priorities:
1 Warning Condition requiring immediatattention, but no immediate action by the bridge team.
Warnings are presented for precautionary reasons to make the bridge team aware of changed
conditions which are not immediately hazardous but may become so if no action is taken.

9 Caution Lowest prioriy of an alert. Awareness of a condition which does not warrant an alarm or
warning condition, but still requires attention out of the ordinary consideration of the situation or

of given information.

The shape and color of the BAM icon indicates the priority of the alert and the symbol inside indicates its

state as peiTable24 below.

BAM Alert Icons, Priority and Stat
Priority Icon State Condition Audible signal
I‘ Activec Alert condition present. Yes
unacknowledged Alert not acknowledged.
Alert condition present.
5" Activec silenced Alert n_ot acknowledgegl, but No
audible signal has been silenced
the operator.
Alert condition present.
! Active¢ acknowledged Alert acknowledged by the No
Warning operator.
Alert condition present.
_) Activec responsibility A function of the BAM compliant NoO
transferred equipment with additional system
knowledge has taken over.
v Rectifiedc Alert condition rectified. NoO
unacknowledged Alert still unacknowledged.
None | Normal No alert condition present. No
! Active Alert condition present. No
Caution
None | Normal No alert condition present. No

Lars Thrane A/S

Table24: BAM Alert Icons, Priority and State

www.thrane.eu
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LT-3100 User & Installation ManuRlev. 1.8 Bridge Alert Management (BAM)

Temporary silence

Active unacknowledged alerts cause a short but periodically repeated audible signal. To temporarily silence
Fff FESNIa oFyR (Kdza GKSS !|IfdzRA @25 (& AL Byelrdt 00K SLINIESAYE J2 (N
after 30 s, after which active silenced alerts become active unacknowledged alerts again, causing the

audible signal to resume.

"UTC:  2021-02-16 08:30 W X
POSN: 55°49.154N 012°29.291E
Count: 2 BAM Alerts Page 1/1

0 Lost antenna

Iridium service unavailable. Check antenna cable

¢ Lost handset
* Voice calls unavailable. Check handset cable

ACK Alert

Figurel27: L3110 Control Unit (BAMIerts)

NOTE Active unacknowledged alerts cause a short but periodically repeated audible sitpit
Oy ©6S GSYLRNINER airftSyO0Sa oon &0 o0& LINBaaa,
silence has been illustrated iigurel27.

Alert acknowledgement

Ff SN & 2F LINA2NAGe 6 NYAy3d Ydzad oS FOly2¢6f SRAISR o
lf SN ¢ az27Fd (Seo

Some alerts cannotbe O1 y2 6t SRISR o0& (KS dzaSNE Ay 6KAOK OF as
applies to alerts for which the alert text and alert description is not enough for decision support.

When an alert is both acknowledged and rectified it disappears framalert list. Cautions cannot be
acknowledged and thus disappear as soon as they are rectified.

Aggregation

The BAM concept defineggregation asmeans for an alert source to combine multiple individual alerts

of the same kind into a single aggregated header alert in order to help reduce the risk that the number of
individual alerts obscures the display of equally important additional alerts, fonpbe due to the active

alert list length exceeding the maximum display capability of the alert source Ul.

NOTE The LT3100 system currently does not define any alerts that can be aggregated.
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LT-3100 User & Installation ManuRlev. 1.8 Bridge Alert Management (BAM)

Responsibility transfer

The BAM concept defines the Centdért Management (CAM) system as equipment used for centralizing
management, handling and presentation of alerts on the bridge. A CAM system may be standalone or
combined with other equipment, for example in the case of an Integrated Navigation Systgjn (IN

A CAM system connects to multiple alert sources (such as t8&Q0rsystem) in order to manage and
present their alerts on the CAM Ul. An alert will thus be presented in the alert list of both the alert source
and the CAM system.

To reduce the numbesf highpriority audible alerts for one situation that requires attention, if the CAM

system has additional knowledge regarding an alert situation, which caused-80Tsystem to raise an

alert, the CAM system may apply responsibility transfer arglmgia new alert with, if practicable, a lower
priority.

NOTE Alerts of priority caution are not audible and therefore cannot have their responsibility
transferred.
NOTE The L3100 will reject the request for responsibility transfer if no HBT sentéincécating

good status) has been received from the CAM system within the last 90 s.

The alert text and alert description of an alert is presented on the CAM system. For some alerts, additional
information must be presented in order to allow user acknalgement of the alert. Responsibility transfer

is not allowed for such alerts as they can only be acknowledged at the alert source, where the additional
information is present.

Time synchronization

The L3100 system can supply the UTC time of alert sth@Enges to the CAM system due to the birilt
GNSS receiver.

NOTE If the alert state change occurs before the bifltGNSS receiver has obtained the UTC time
or in case of GNSS receiver malfunctioning, th810D system will not supply the UTC
time.
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Serial Interface (R822)

GNSS sentences

The LT3100 systensupports outputting of GNSS sentences encoded as NMEA 0183 vigtag@iRi8rface
from the LT3100system as illustrated irFigurel28 The L3100 ystem has a budin GNSS receiver in
the L3130 Antenna Unit.

RS422 Communication/

LT-3100 system Navigation system

Figurel28 GNSS sentences

Table25 presents the supporte€6NSSentences by the 3100 system. The configuration of tENSS
sentencesre illustrated and described GNSS anBAMon pagel28,

GNSS Sentences
Sentence Baud Rate
4.800 9.600 38.400
DTM X X X
GGA X X X
GLL X X X
GSA X X X
GSvV - X X
RMC X X X
VTG X X X
ZDA X X X

Table25: GNSS sentences

IMPORTANT The GNSS receiver of the3100 system is not certified accordinglMO performance
standards for GNSS receivers. Th&100systemshall not be connected to equipment
wherethe GNSS receiverterfacemust becertified.

The GNSS sentences and decoding of these are further documergg. D- GNSS sentences page
144,
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LT-3100 User & Installation ManuRlev. 1.8 Serial Interface (R&2)

BAM sentences

The L3100 system supports connection to an external Central Alert Management (CAM) system via an RS
422 interface fom the L3100 system, as illustrated Figure129. The CAM system can receive BAM
information (e.gwarning and cautions) from the bridge equipment and centralize and present this
information to the user, which can be acknowledged to the BAM equipment (here t8&Q0rsystem).

RS422 Central Alert
LT-3100 system Management {CAM)
system

Figurel29 CAM/BAM system

Table26 presents the supported BAM sentences by theSILT0 system. The configuration of the BAM
sentencessillustrated and described iIBNSS anBAMon pagel28.

Sentences Received by SES

Sentence Name Comment
ACN Alert Command Alert command for
instance acknowledge
HBT Heartbeat Support reliable alert

related communication
Sentences Transmitted by SES
Sentence Name Comment
ARC, ALC, ALF Alert information
Table26: BAM sentences

NOTE The encoding of BAM sentences is defined in IEC 611E/ition 5.0, 201:68), the
encoding is similar to NMEA 0183.

The BAM sentences and decoding of these are further document&dpnE BAM Sentencesn pagel4s.
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NMEA 0183 over UDP

The L3100 system is supporting transmission of NMEA 0183 sentences (GNSS position information) via
the LAN or Bluetooth interface. The supported protocol is UDP (only broadcast).

‘ NMEA 0183 over UDP
Client

-
>

LT-4110 CU
‘ LAN or Bluetooth

Figurel30: NMEA 0183 over UDP (broadcast)

The IP destination address will always be the local broadcast address of the LAN or BT network. l.e., if the
configured LAN network address/mask is 192.168.1.0/24 the destination address will be 192.168.1.255.

The UDP destination port is user configurable, Belkle27.

UDP broadcast Port Configuration

Interface Port Number
LAN 1 to 65535

Bluetooth 1to 65535

Table27: UDP Broadcast Port Configuration

The configuration of the NMEA 0183 over UDP is illustrated in s€8tit®S anBAMon pagel28 The
Talker ID of the NMEA 0183 sentences can be changed by changing the configuration of the GNSS Receiver.

NOTE Currently it is only possible to send M 0183 sentences (GNSS position information) on
one interface at a time. l.e., selecting CU LAN will disable GNSS on4b2 R&rface and
vice versa.
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Web server

Web server

The L3110 Control Unit has a builh webserver, which can be accessed from Etieernet (RJ45)
interface from the back side of the control unit. A PC must be connected to the control unit, either directly
by connecting an Ethernet cable between a PC and tH&LLT Control Unit, or by connecting the-8T10
Control Unit to a Local Aa Network (LAN), to where the PC is connected.

NOTE

-> Network: IP Address).

The IP address allocated to the 210 Control Unit, is shown in the GUI (MeruSystem

UTC: 15 May 2023 08:40:36
POSN: 55°49.152N 12°29.290E

System Information

System Number LT-3100

Software Version  v1.15R-0003

IMEI 300125060699550
ICCID 8988169310000008589

Telephony

QOutgoing Lines

Line Type Number Status
1 - Unknown  Idle

Phones
Number Caller ID  Status

1000 Handset  Idle
1100 SIP1 Unregistered

1101 SIPz Unregistered
1102 SIP3 Unregistered
BAM

No active alerts

System Units

Number Name Status

LT-3110 Control Unit
LT-3130  Antenna Unit

Data
Satellite Data Services

Name Status Rx
0.005 MB
0.005 MB

Iridium Internet Down
Modem Data Down
Local Interfaces

Interface Protocol Service

LAN IP/serial
Bluetooth  IP/serial

Modem Data
Modem Data

Connected
Connected

v

v

Tx
0.003 MB
0.003 MB

Firewall
N/A
N/A

Status

Stopped
Disabled

Figurel31 Web server (System dashboard)

The functionality of all web pages is described in further detail in the following sections. Some of the
sections wilrefer to other sections in this User & Installation Manual, e.g. hardware interfaces.

NOTE

0dKS
web pages.

Lars Thrane A/S

www.thrane.eu

All web pages functionality will be describm detail for the LB100 system. It is the
intention that the web pages should be used during the installation and configuration of
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LT-3100 User & Installation ManuRlev. 1.8 Web server

Accessing the blti-in web server
To access the buiih web server of the 3100 system, please complete the following steps:

1.

Connect the L'B110 Control Unit directly to a PC using an Ethecadéle orconnect the L13110

Control Unit to a Local Area Network (LAN), vehaPC is connected.

Identify the IP address that is assigned to theBILTO Control Unit. The IP address can be read out
from the display (MENW> Systemph b SGé62N] Y Lt ! RRNBaaved ¢KS Lt
{GF0dzaQ Aa &K2 g 5ig absigied diRamicalkby a DHCP $eRER. NS &

From the PC, start a browser (e.g. Microsoft Edge, Explorer, Chrome, etc.) and type in the IP
address, which was identified in the-BT10 Control Unit (e.g. 10.1.10.39).

Thebrowser might show you a warning aldan invalidweb servercertificate as illustrated in

Figurel32 Make surethat you have typed in the correct IP address

t NBaa W5 Sillhefpiesentdd joRan éxinideddpage viéncluding a link which will
directyoutothe LB100s2 a1 SY Rl aKo2F NR WD2 2y G2 GKS ¢SolLJ
You will now see the E3100 system dashboard.

a Privacy error b4

&« &} A Notsecure | hittps//10.1.10.39 9% 1= o

A

Your connection isn't private

Attackers might be trying to steal your information from 10.1.10.39 (for example, passwords,

messages, or credit cards).

NET:ERR_CERT_AUTHORITY_INVALID

Ad e 1CE(‘ m

Figurel32 Accessinghe built-in web server €This site is nasecure).
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Dashboard

The dashboard is showimlgtails aboutthe two main units, whiciormsthe Satcom system: the £31.10
Control Unit and the 1-8130 Antenna Unit. If the antenna unit is connected properly to the control unit,
then the antenna unit will be&isibleon the web servedashboard, as illustrated iRigure133. Otherwise
only the control unit will bevisible For each unit, the following information will le&ailable unit number,
unit name,unit part number, unit serialnumber, andsoftware version.The antenna unit withutomatically
be updated with the software version, which is available in the control unit

UTC: 15 May 2023 08:40:36
POSN: 55°49 152N 12°29.290E

System Information System Units
System Number LT-3100 Number Name Status
Software Version - v1.13R-0003 LT-3110  ControlUnit  Connected v
Y a3 5 1955
IME] 300125060699550 LT-3130  Antenna Unit  Connected ¥
ICCID 896868169310000008589
Telephony Data
Outgoing Lines Satellite Data Services
Line Type Number Status Name Status Rx ™
1 - Unknown  Idle Iridium Intenet  Down  0.005MB  0.003 MB
Phones Modem Data Down  0.005MB  0.003 MB
Local Interfaces
Number CallerID  Status
1000 Handset  Idle Interface  Protocol Service Firewall Status
1100 SIPA1 Unregistered LAN IP/serial  Modem Data  N/A Stopped
101 SIP2 Unregistered Bluetooth  IP/serial Modem Data  N/A Disabled
1102 SIP3 Unregistered
BAM
No active alerts

Figurel33 LTF3110 Control Unit built-in web server (dashboard).

The web server has the following web pages:

Dashboard
Messages
Configuration
Maintenan@

Legal notice

Log out

Disable login timeout

= =4 =4 4 -4 A -4

Lars Thrane A/S www.thrane.eu Pagel00of 160



LT-3100 User & Installation ManuRlev. 1.8 Web server

Messages

Email

The LTF3100 system is supporting Email which is describé&éMiSon pages6. The L3100 system is

offering the ability to read compose and seBthailvia the web server as illustrated kigurel34. By

clicking on the individual Email the message will expand and the user can read the content of the message.
Reading an Email on the Web sergkyarsthe SMS notification on the 3110 Control Unit

uTC. 09 May 2023 11:56:10
POSN:  55°49.152N 12°29.291E

Email

The Email service is based on the Short Message Service
The service makes is possible to send short text messages to Email users.

The service also allows Email users to send an Email directly to the terminal {e.g. by replying an Email)
Note: For Emails sent {o the terminal, the size is limited to 160 characters (the Iridium network truncates messages larger than 160 characters)

Note: If a message (Email) contains more that 160 characters multiple SMS's are sent (concatenated to a single Email)

LT-3100 Email Account <phone number=@msg.indium.com

& Compose Email

Peer Date Status Reply Delete

Figurel34: Web serverEmai)

To compose an Email either click the 2 Y LBghaiESield or reply to a specifiEmailby clicking the

GwS LI &¢ | NNBEmnail Ty ®iapbse @reEmaéilknBut the receiving Email address and the Email text.
When sendindgEmailover 160 charactersthe message is split into several SMS resulting in a higher end
user cost. The maximum size is 6 SMS(i KA & AF@uedd5t dza G NI (SR

uTC 09 May 2023 11:57:33
POSN 55°49.153N 12°29 292E

Email

The Email service is based on the Short Message Service.
The service makes is possible to send short text messages to Email users.

The service also allows Email users to send an Email directly to the terminal (e.g. by replying an Email)
Note: For Emails sent to the terminal, the size is limited to 160 characters (the Iridium network iruncates messages larger than 160 characters)

Note: If a message (Email) contains mere that 160 characters multiple SMS's are sent (concatenated 1o a single Email).

LT-3100 Email Account <phone number>@msg_iridium.com

To!

test@thrane.eu

Hello,

Unforiunately we have to stay another day due to severe
weather.
We will embark tomarrow at 06:00 UTC

Captain John

g
Space for 22 characters left in SMS number 1

Figue 135 Web serverEmai)
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SMS

The LTF3100 system is supporting short message service (SMS), which is descB8hdgbim pages6. The
LT3100 system is offering the ability to read compose and send SMS via the web server as illustrated in
Figurel36. By clicking on the individuBMS the message will expand and the user can read the content of
the message. Reading an SMS on the Web setgarsthe SMS natification on the E3110Cmtrol Unit.

UTC:! 09 May 2023 11:59:35
POSN:  55°49.154N 12°29.291E

SMS

The Iridium Short Message Service (SMS) makes it possible to send short text messages to cell phones

The service also allows cell phones to send an SMS directly to the terminal (.g. by
In addition, it is possible to send an SMS to the terminal from Iridium's web portal: messagin

an SMs),
g.iridium.com (free of charge).

Note: Some cell phone service providers do not immediately allow sending an SMS to the Iridium network.

Note: An SMS holds up to 160 characters. If a message coniains more that 160 characters multiple SMS's are sent.

G Compose SMS

Peer Date Status Reply Delete

LT TEST 2023-05-09 11:59 SENT » m

Figurel36. Web server (SMS)

To compose an SMS either click thé 2 YLJ2 8BA $faR é2NJ NBLIX & G2 | &ALISOATAC
arrow next to the SMS. To compose an SMS input the receiving phone number and the SMBeext.

sending large SMS, the message is split into se8M& resulting in a higher end user cost. The maximum
size is 6 SMS. This is illustrated-agurel37.

uTC 09 May 2023 12:00:36
POSN:  55°49.154N 12°29.293E

SMS

The Iridium Short Message Service (SMS) makes it possible to send short text messages to cell phones

The service also allows cell phones to send an SMS directly to the terminal (e.g. by replying an SMS)
In addition, it is possible 1o send an SMS to the terminal from Indium’s web portal: messaging irdium.com (free of charge)

Note: Some cell phone service providers do not immediately allow sending an SMS to the Iridium network.

Note: An SMS holds up to 160 characters. IT a message coniains more that 160 characters multiple SMS's are sent
To:

LT TEST (00452340100¢

Hello this is Captain John writing from MY ARIZONA.

How is everything at home? We are about to enter the
Panama Canal for our upcoming crossing into the

pacific ocean

Talk to you soon

Best regards P
Space for 91 characters left in SMS number 2

Cancel

Figurel37. Web server (SMS)

NOTE: The SMS text can be 16Baracters long. This includes spaces, symbols, letters, and
paragraph changes.

NOTE: C2NJ 620K {a{ FYR 9YIAf Al A& LkRaarotsS G2 A\
contact to have a valid phone number and/or Email.
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Configuration
After installation of the L3100 system has been properly performed, the system is fully operational. In
this section there will be a description of system settings which are configurable from the Web Server.

UnderConfiguration, the following webpages are available:

UTC: 15 May 2023 12:27:38
POSN: 55°49.152N 12°29.291E

System Information System Units
System Number  LT-3100 Number Name Status
Softw Ve / 5
Software Version v1.15 T-3110  Control Unit Connected
3001 i H99550
\uthent IME 300125060699550 T-3130  Antenna Unit  Connected v
- ICCID 8988169310000008589

vork

Telephony Data
Line Type Number Status Name Status Rx TX
1 - Unknown Idle Iridium Internet Down )5 MB 0.003 MB

0.005
Down 0.005MB  0.003 MB

Number Caller ID Status

1000 Handset  Idle Interface  Protocol Service Firewall Status
1100 SIP1 Unregistered LAN IPiserial  Modem Data  N/A Stopped
1101 siP2 Unregistered Blugtooth  IP/serial  Modem Data  N/A Disabled
1102 SIP 3 Unregistered

BAM

Figurel38 Web serve(Configuration)

Authentication
Network
Bluetooth
Data
Telephony
Contacts
Tracking
External I/O
GNSSndBAM
Reset

=4 =4 =8 4 -4 -8 -4 -4 -8
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Authentication
The L13100 system suppostconfiguration ofiuthentication on the web server.

The default password for the User = admin is Password = admin. 331®Q Bystem will always be
delivered from the factory with this default password.

NOTE It is recommended that the user of the-BT00 system chang¢he default password
during the installation of the system, so that a random user on the network do not have
access to the web server.

UTC: 15 May 2023 08:40:59
POSM: 55°49.152N 12°29.291E

Configuration - Authentication

Change password

Old password ‘

New password | | 1-16 characters

New password (repeat)

Main

Legal notice

Figurel39 Web server Authentication

If the authentication password is changed fronfaldt and forgotten, then the authentication password
can be reset from the display (MENtISettings> Reset Options: Reset Web Authentication). Remember
to change the authentication password away from the defaakksword as soon dtshas beerpossibleto
re-enter the web server. The Reset Web Authentication is further described and illustragsttingson
page79.
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Userlogin

TheLT3100 system supports configuration of a separate web server login named User for the purpose of
reading and sending SMBdEmail The User profile is also able to download the diagnostics file. The
operator needs to login using the Admin profile to agtassword for the User profile, this is displayed on
Figurel40.

UTC: 15 May 2023 08:41:14
POSN: 55°49.152N 12°29.291E

Configuration - Authentication

Change password

Old password
New password ‘ ‘ 1-16 characters

New pazsword (repeat) ‘ ‘

Figurel40: Web server (User login)

After setting the User profile password using the Admin profile Uker profile can be accessed. When
logging in using the User profile, only the SMS Enwiltabs will be available. From here Ski&i Email
can be sent and read this is displayedrigurel41on pagelO6.
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UTC: 15 May 2023 08:40:36
POSN: 55°49.152N 12°29.290E

System Information System Units
System Number LT-3100 Mumber Name Status
Software Version  v1.15R-0003

LT-3110 Control Unit Connected

A 9 5 955

ME 300128060699850 LT-3130  Antenna Unit  Connected v

ICCID £988169310000008589

Telephony Data
Outgoing Lines Satellite Data Services

Line Type Number Status Name Status Rx Tx

1 - Unknown Idle Iridium Internet Down 0.005MB  0.003 MB

Phones Modem Data Down 0.005MB  0.003 MB

Local Interfaces

Number CallerID  Status

1000 Handset  Idle Interface Protocol  Service Firewall Status
1100 SIP1 Unregistered LAN IPfserial Modem Data N/A Stopped
1101 SiP2 Unregistered Bluetooth IPiserial Modem Data MNIA Disabled
1102 SIP 3 Unregistered

BAM

No

Figurel4l Web server (User login)

NOTE It is recommended that the installer of the-BT00 system sets the User profile password
duringthe installation of the system. It is highly recommended to keep the User profile
password different from the admin profile password.
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Network

The L3100 system isupportingthe most common network configurations fopcal Area Network (LAN)
The L3100 system has one Ethernet (RJ45) interface, which is describ¢teimet RJ48.AN)on page
26.

The followingnetwork configuratiormodeswill be described in this section:

i DHCP client
1 DHCP server
M Static

The default network configuratiomodefor the Ethernet interfacés DHCP client.

UTC: 15 May 2023 12:36:46
POSN: 55°49.153N 12°29.290E
Configuration - Network
nterfaces DNS DHCP Qutgoing Firewall Static Route PPPoE
Ethernet (LAN)
Mode DHCP client v
IP address 10.1.10.39
Netmask 255255 2550
Default gateway 10.1.10.1
Domain thrane.local
PPPoOE
IP address 192.168.254.1
Netmask 255.255.255.0
Bluetooth
Mode DHCP server
IP address 192 168.255.1
Netmask 255.255.255.0
DHCP server range 192.168.255.101 192.168.255.199
DHCP announced gateway - None - O

Figurel42 Web server Network

NOTE In DHCP client mode, Libk2 OF f A & & dzLJLJ2 NI SRZI Ay 2-8&RKR®SNJ (2
(e.g.a PC) directly to the E3110 Control Unit. Expect the43110 Control Unit to get the
IP-address169.254.1.1.

NOTE The IPaddress of the L-B110 Control Unit is always displayed in the Ul (MENSystem>
Network), seadetailsin Systenmon page86
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Network mode:
DHCP client or
Static

M (%[
TR
HESITI
o 1= [ aw|

IP-network
(Incl. DHCP server)

Figurel43 Web server Network

If the L3100 system is connected to a local network as illustratdeigare143 where a DHCP server is
already available, then the 3IL00 system must be configured to either DHCP client or Static mode. The
Static mode can be used, if it is required that thetilress of tie LF3110 Control Unit must never change.

The L3100 system has two reserved network ranges, which are documenieabie28.

Reserved Network Ranges
Sub-net Function
172.27.0.0/16 Internal use
192.168.110.0/23 | PPPoE
192.168.111.0/23 | PPPOE
192.168.112.0/23 | PPPoE
192.168.254.0/24 | PPPoE
192.168.255.0/24 | Bluetooth
Table28: Reserved Network Ranges

IMPORTANT Do not connect the -B100 System to any external IP networks, which are not trusted
LT3110 Control Unit has Firewall rules configured on all Ethernet ports to avoid unwanted
IP traffic.

DHCP client

The DHCP client mode is the configuration of th&110 Control Unit from the factory. The DHCP client
mode must be used, if the IP weork already has a DHCP server available.
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DHCP Server

The DHCP server mednust be used when connecting the- 210 Control Unit directly to another-IP
device or local network, where no DHCP serveffered, and where it is required that a DHCP server is
offeredfor assigning Haddresses to network clients. Theeb serve DHCP server modsettingis
illustrated inFigurel44.

NOTE

UTC: 15 May 2023 08:41:29
POSN: 55°49.152N 12°29.290E

Configuration - Network

nterfaces DNS DHCP Outgoing Firewall Static Route PPPOE

Ethernet (LAN)

Mode

Default gateway 10.1.10.1

DHCP server range [192.168.1.100 | [192.188.1.200
DHCP announced gateway - None - O

Note: if changes are made to DHCP server parameters, this will typically require a restart of clients on the network

PPPOE
Bluetooth

Mode DHCP server

IP address 192.168.255.1

Netmask 255 255 255.0

DHCP server range 192.168.255.101 192 168.255 199

DHCP announced gateway - None - u

Apply

Figurel44 Web server, Network (DHCP server mode)

A user scenario faronfigurationthe DHCP servenodeiswhen e.g.connecting IFbased
communication devices: Analogue Phone Adapter, SIP Phones, or the RedPort Optimizer
directly to the LT3110 Control Unit via the Ethernet interface. Connecting an Analogue
Phone Adapter is further describedAmalogue Phone Adapten page63.
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Static

The Static mode must be usevhen the IPaddress of the L-B110 Control Unit must never change.
Typically used, if connecting the-BT10 Control Unit to an {Retwork, where a DHCP server is already
available, and wher# is important that the IPaddress assigned for the43110 Control Unit is never
changed.

UTC: 15 May 2023 08:41:29
POSN: 55°49 153N 12°29 290E
Configuration - Network
nterfaces DNS DHCP '.:'l.t-;|'2=i’\g Firewall Static Route PFPPOE
Ethernet (LAN)
Mode
IP address |192.1ss 11 ‘
Netmask |255.255.255.0 |
Default gateway‘ |'| 92.168.1.1 ‘
PPPcE
IP address |192.168.254.1 |
Netmask |255 256 255.0 ‘
Bluetooth
Mode DHCP server
|F address 192 168.255 1
Netmask 255.255.255.0
DHCP server range 192.168.255.101 192.168.255.199
DHCP announced gateway - None - O
Apply

Figurel45 Web server; Network (Static mode)

(V)
w»
pufi
Qax

NOTE: LT GKS dzaSNJ OKlFy3aSa 5b{ Ifft OftASydaqQ y
automatically

NS

The LT3100 system contains a caching recursive DNM&seised to resolve names in the local domain. The
system also contains two references to external DNS servers which are used to resolve names in the other
domains. For configuration of the DNS serversiSgarel46.

NOTE: If the outgoing firewall is enabled the 43100 system will only allow domain names
present in any firewall rules to be resolved externally. See Outgoing Firewall later in this
secion.

Lars Thrane A/S www.thrane.eu Pagel10of 160



LT-3100 User & Installation ManuRlev. 1.8 Web server

utc 15 May 2023 13:30:21
POSN: 55°49.152N 12°29 291E

Configuration - Network

nterfaces DNS DHCP Qutgoing Firewall Static Route PPPoE

The LT-3100 contains a caching recursive DNS server.

The DNS server resolves names in the lecal domain (hostname and DHCP
client names), while it is using external DNS servers (provided by Iridium) to
resolve names in other domains (when using PPPOE Internet service)

[t-3100 |

Hostname

Domain |th|ane io |

Figurel46. Web serveg Network (DNS)
DHCP

The DHCP tab shows the active DHCP leases. This includes LAN clients if ethernet is confiju@fe| for
server mode.

UTC: 16 May 2023 13:04:22
POSN: 55°49. 150N 12°29.290E

Configuration - Network

nterfaces DNS DHCP Qutgoing Firewall Static Route PPPoE
Host Name MAC Address Assigned IP Lease Time Interface
KTL-LPC 00:2b:67:16:53:63 192.168.168.181 23.58:43 Ethernet
1t-3100 10:d4:16:00:00:41 192.168.168.189 23:58:54 Ethernet

Figurel47. Web serveg Network (DHCP)
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Outgoing Firewall

Configuring the outgoing firewall allows the-BI00 system operator to block all outgoing user network
traffic apart from specified exceptions.

When adding rules to the outgoing firewall the user must for each rule provide a name for the rule and a
destination domain name for which network traffic shall be alloned.predictwind.com, seéigurel48
below.

uTcC: 15 May 2023 13:30:21
POSN: 55°49.153N 12°29.290E

Configuration - Network

nterfaces DNS DHCP Qutgoing Firewall Static Route PPPoOE

The firewall service makes it possible to filter network data from the Bluetooth and PPPoE interfaces to the satellite network.

Enable

Advanced options (]

Block all user network traffic apart from the following exceptions

Name Destination domain
CNN ite.cnn.com (@]
" PW predictwind.com (@]
PW predictwind net (@]
Thrane www thrane eu (@]
Name | [E.g example.com | +

MNote that when domain names are used as destination in firewall rules:

+ Adding e g. example.com will allow any |P protocol/port to that domain as well as any sub domains
such as www.example.com, fip.example.com etc.

« [fthe LT-3100 system is not setup in DHCP server mode, LAN clients must have
their DNS server address manually configured to the LAN IP address of the LT-3100

Figurel48 Web serveg Network (Outgoindirewall)

NOTE: If the L3100 system is not setup in DHCP sever mode, LAN clients should have their DNS
server address manually configured to the LAN IP address of {B800T
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If the user wants more configurability, then the Advanced options ticker can be clicked, allowing the user to
configure, a name, a Destination domain or IP addrashosen protocol, and which port to use. Protocol
FYR t 2Nl aStSOGA2y Ol ySe&ituie kAShelovof& detaslidzi 2 NJ aSaG G2

uTcC: 15 May 2023 13:30:21
POSN: 55°49 153N 12°29.291E

Configuration - Network

nterfaces DNS DHCP Qutgoing Firewall Static Route PFPOE

The firewall service makes it possible to filter network data from the Bluetooth and PPPoE interfaces to the satellite network.
Enable

Advanced options

Block all user network traffic apart from the following exceptions

Name Destination domain or IP Protocol  Pert

Thrane 192.168.1.1 TCP 80 | & |
PW 155.88.126.10 uDP 66 | & |
Name ‘ |~1 | Any +
Apply

MNote that when domain names are used as destination in firewall rules:

« Adding e.g. example.com will allow any |P protocol/port to that domain as well as any sub domains
such as www.example.com, ftp.example.com etc.

« [fthe LT-3100 system is not setup in DHCP server mode, LAN clients must have
their DNS server address manually configured to the LAN IP address of the LT-3100

Figure 149 Web servetr, Network (Outgoing firewall, advanced options)
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Static Route

It is possible to route IP data to other network segments on the LAN by using the Static Route feature of the
LT-3100 system. This allows the userdonfigure rules containing the destination IP address and the used
gateway.

UTC: 15 May 2023 13:51:22
POSN: 55°49.152N 12°29.290E

Configuration - Network

nterfaces DNS DHCP OQutgoing Firewall Static Route PFPoE

Allow LT-3100 to route IP data to other network segments on the LAN.

2 routes defined

Name Destination Gateway Delete
[vPN | [172.16.0.0116 | [10.1.10.1 | @
[veN2 | [172.17.0.0116 | [10.1.10.1 | @
|E|Add Route

Figurel50 Web serveg Network (Static Route)
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PPPOE

It is possible to setup the PPPoE service for thelol system, which makéspossible for a connected
network device to create a poiftb-point connection to the internet. As describedPPPoBn paget8,
the rules regarding outgoing firewall can be enabled for the PPPOE connection.

The PPPoE connection must be configured by setting up the Service name, Access Concentrator (AC) name,
User name and Passwot8eeFigurel51for configuration.

UTC:

15 May 2023 13:51:22
POSN: 55°

49.153N 12°29.290E

Configuration - Network

iterfaces DMS DHCP Outgoing Firewall Static Route PPPoE

The PPPOE service makes it possible for a network device to make a point to
point connection to the Internet.

The satellite connection (modem data) is automatically started when a PPPoE
session is established and stopped when all PPPOE sessions are terminated.

Enable

Service name |Iridium Internet |
AC name LT-3100-00000061

Use firewall and DNS

User name |pppce |
Password | 123456 |

Figurel51 Web serveg Network (PPPOE)
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Bluetooth

The L13100system has a Bluetooth transceiver built into the3I10 Control Unit. The LIL00 system is
currently only supporting the Bluetooth profilBersonalArea Network (PAN}he Headset profile is not
supported. It is possible to enable the Bluetooth transceiver and change the device name in the web server,
as illustrated irFigurel52

UTC: 15 May 2023 08:41:29
POSN: 55°49.152N 12°29.290E

Configuration - Bluetooth

Bluetooth settings
Enable Bluetooth

Device name ||_T-:31 00 #1 ‘

Legal notice

Log out

Disable login timeout

Figurel52 Web server Bluetooth

Bluetooth information is also available via the Ul, which is describ8etiings Blietooth on page79.

NOTE Thebuilt-in Bluetoothmoduleand functionalitywill not be availablein future productionof
the LT3110ControlUnit dueto manufacturershortageand componentobsolescencen
the display/ GUI(MENU-> Settings-> Bluetooth)it canbe verifiedif the Bluetoothmodule
is mountedor not (the Bluetoothsubmenuwill only be shownif the moduleis mounted).
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Data

The L13100 system is supporting Modem Data (Direct Internet, RUDICS and SBD) services via Serial over
Ethernet on the Ethernet (RJ45) or Bluetooth interface. Serial over Ethernet is descrittbdrimet RJ45
(LAN)on page26. The Modem Data services are describe®ata(Modem Data, SMS and SBiD)page

64.

UTC: 15 May 2023 08:41:29
POSN: 55°49.152N 12°29.291E

Configuration - Data

Modem data options

Enable serial over network

Enable serial over Bluetooth O

Legal notice

Log out

Disable login timeout

Figurel53 Web server Data

@ TOUAGEHGAY3I WOyl o -B1I0LTENA Wnivill §ive &cbisyfcShe dcBrdardl G K S
interface (port 5020) on the tRddress. The 3100 System is supporting Serial over Ethernet (RFC 2217),
incl. all the hardware control signals, emulated over the Ethernet interface. It may be required to install a
Virtual COM port (e.g., the Serial Port Redirector license) to have an external application work properly
utilizing the Modem Data services.
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Telephony

The L3100 System has a buift PBX trunk (SIP), whishpportsinternal andexternal satellite calling. The
LT3100 system only supports 1 x Iridium satellite voice channel. The PBX trunk (SIP) can be accessed via
Ethernet, RJ45 or via the Bluetootherfiace. Up to 8 external SIP devices can be registered in the PBX
trunk. The web serveconfiguration- Telephonyis illustrated inFigurel54.

UTC: 15 May 2023 08:41:29
POSN: 55°49.152N 12°29 291E

Configuration - Telephony

Available outgoing lines

Line Type Number
1 - Unknown

Phones

Enable Type Username/ Password Caller ID Lines MSG Registered
Number 1
sP 100 (1234 | [s1P 1 0
sP 101 1z | [sip2 0O
sip 102 (1224 REEE O

w
H

1oz | |

[}
H

1104

2]
H

1105

W
el

1106

w
H

107

Figurel54 Web server Telephony

Inthe LT3110 Control UnjtUl display (MENW> System> SIFPhone$ it is possible tget an actual status
of the number of SIP devices and their registration stafimss is further illustrated and describedSgstem
on pagese6.

The following external applications requires a SIP configuration:

Connection of ships PBX

External SIP Phones

External Analogue Phone Adapter

SIP Softphones via buitt Bluetooth module

SIP Softphones via external-fliAccess Paoint (WAP)

= =4 =4 4 =4

An incomingeall to the LI3100 system, will be signaled to all external SIP devices. The first SIP devices or
LT-3120 Handset answering the incoming call will be connectéeé L3100 system is currently not call
forwarding.
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Contacts

The user of the L-3100 systentan configureContacts directly from the web server foom the LT3110
Control Unitas described iPhoneon page75. It is possible to both edit and create new contacts. Whab
servercontact listis idenical to the one seen on the 131.10 Control Unit.

Toadd anewontact,LINS &4 (GKS abé¢ arays (GKSy AyLlziY bl YSZT tK
inputting information press the Applyultton.

uUTC: 15 May 2023 08:41:29
POSM: 55°49.152N 12°29.291E

Configuration - Contacts

Contacts Import/export
1 contact defined
Name Phone number Email Delete
|Lt Test Phone | [+4529401008 | [Email address i
[ + | Ada contact

Figurel55 Web server Telephony

NOTE: It is possible to edit contacts on the Web Server. To do so, edit Name, Phone number or
Email address, and then press the Apply button.

Lars Thrane A/S www.thrane.eu Pagel19o0f 160



LT-3100 User & Installation ManuRlev. 1.8 Web server

Import / Export of contacts

The LT31000 GMDSS system is supporting Import and Export of contact information via the web server.
The system utilizes the Vcard format for both Import and Export of contacts. The system can Import and
Export up to 100 contact§eeFigurel56for details.

UTC: 25 May 2023 08:03:24
POSN: 55°49.153N 12°29.292E

Configuration - Contacts

Contacts Importfexport

Import/Export of contacts

IMultiple contacts can be specified by uploading a file to the LT-3100
The file must contain contacts in the Vcard format and it must contain @ maximum of 100 contacts.
The uploaded contacts are added to the list of contacts alliready stored.

Select a file to be uploaded: | Choose File | No file chosen

The contacts stored in the LT-3100 can be downloaded (exported) and saved in an external storage (e.g. for backup).
The file contains contacts in the Vcard format

Export Contacts

Figurel56. Web server (Contacts)
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Tracking

The LI3100system supportsracking (position reporting) using different transport types a@plort
formats. This section will briefly describe the different Tracking configurations optionsaéierdetails on
Lars Thrané\/Stracking protocol supported in the E3100 sgtem, please get in contact witbars Thrane
A/S Figurel57is illustrating the web servetracking configuration.

UTC: 15 May 2023 08:41:29
POSN: 55°49.152N 12°29.291E

Configuration - Tracking

Remote managemen[
Enable O

Tracking messages

Enable
Transport

Type

Phone number |
Report

Thrane (text)  +

Include vessel 1D O

Format

Vessel ID
Time trigger
Enable [}
Time interval
Distance trigger

Enable [}

HH:MM

Distance interval NM

Minimum time interval HH:MI
Options

Send report on power-on O

Test

Figurel57. Web server Tracking

The tracking transpottypes,and report formatscurrently supported in the L-B100 systenare
summarized iMmable29.

Trigger Configurations
Trigger | Format|  Interval | Comments
Time
Time interval HH:MM | 0:01 to 168:00 | Time can be configured from 0.01 (1
minute) to 168:00 (p to 7 days)
Distance
Distance interval NM 0.1 to 999 Distance can be configured from 0.1 tq
999 NM
Minimum time interval | HH:MM | 0:01 to 168:00 | Minimum time can be configured from
0.01 (1 minute) to 168:0Qup to 7 days)

Table29: Web server; Tracking {fansport types and report forma)s

Lars Thrane A/S

www.thrane.eu
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The time and distance trigger conditions can be configured individéatracking report will be sent, when
a trigger condition has beemet - time and/or distanceThetriggeralgorithm wilWNBE a4 S Q SJISNE (i A
tracking report has been sent.

The time trigger condition can be configured from 1 minute (0:01) and up to 7 days (168:00). The distance
trigger condition can be configured from ONM and up to 9990 NM. For the distance trigger condition, it

is possible to configure a Minimum time interval, which has the purpose to make sure that not too many
tracking reports are sent.

Example:flthe distance interval is configured to 5.0 NM and Minimum time inteisvaonfigured to 0:00
hour, then position reports will be sent, when both requirements have beeh(maximum everyl hour).

If the speed over ground is < than 5 knots, then a tracking report will be sent every 5.0 NM. If the speed
over ground is > 5 kits, then a tracking report will be sent every 1 hour.

UnderOptions - Send report on poweon it is possible to configure the £31.00 systento send a tracking
report every time the terminals poweedon.

Use the button Send report nqullustratedin Figurel57on pagel21, to overwrite the tracking algorithm
andsend a tracking report instanthjlso, e the button to test the format of the tracking reports after
trackingconfigurations have been applied.

NOTE The L13110 Control Unit Ul display has a tracking window (MENSlstem> Tracking),
providing tracking status overview. From this tracking window, it is possible to initiate a
periodic tracking report (if configured) or initiate a tracking message;hwhill be sent to
either an SMS dEmaildestination. For further details sérackingon page69.

NOTE: Lars Thrane A/S has an Interface Control Document (ICD) with details describing the
following content: binary and text formats, remote management (configuration, requesting
position report, and trigger positioreport). In order to support the Thrane (binary) format
it is a requirement to get access to this ICD.
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BD

The LT3100 system supports the Iridium SEiPmat, which is idealwhen sending many tracking reports.
Using the SBBrmat requiresan additional subscription, which can be activatedanaridium Service
Provider. In order for the Iridium Service Provider to activate the ©Blice, the IMEhumberof the radio
module must be providedThelridium Service Provider wilonfigure the SBD subscription and server
routing all SBOnessages related to this IMEI numpier a specific address (e Bmailaddressof the
tracking server)

The IMEhumberof the L3100 systentan befound here:

1 LT3100 system bx label
1 LT3130Antenna Unit Test Sheet
1 LT3110 Control UnitUserInterfacedisplay (MENW> System> LT3130 AU> IMEI)

UTC: 15 May 2023 08:41:29
POSN: 55°49.152N 12°29.291E

Configuration - Tracking

Remote management

Enable O

Tracking messages
Enable

a

Transport
Type
Report
Format Thrane (binary) hd
Time trigger
Enable O
Time interval 0:00 HH:MM

Distance trigger
Enable ]

Distance interval 0.0 NI

Minimum time interval 0:00 HH:MM
Options

Send report on power-on O
Apply

Test

Figurel58 Web servet Tracking (SBD)

The followingracking portals are supporting treBQ(binary formats:

1 Thrane (binary) ->TrakSatwww.tracksat.ne} IECtelecom
1 SIRIUS track (binary) -> SIRIUStrack(vw.siriustrack.coPolaris Electronics A/S
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Web server

MS

The L3100 system supports SMS as transport type for tracking reports, see configuration optiagugran
159. The SMS tracking is supporting two ford & Y W¢ KNI y' S
sending many tracking reports via SMS will not be the most affordable configuration.

6 i SE Beaware, hiad W dzY | y

UTC: 15 May 2023 08:41:29
POSN: 55°49.152N 12°29.291E

Configuration - Tracking

Remote management
Enable O

Tracking messages

Distance trigger

Send report on power-on ]

Test

Send report now

Enable
Transport
Type
Phone number |004529401ODB
Report
Fomat
Include vessel 1D
Vessel ID |ATLANTICA |
Time trigger
Enable
Time interval 1200 |

Enable

Distance interval |5D 4] | NIM

Minimurm time interval |4:00 | Hr
Options

Figurel59 Web serveg, Tracking (SMS)

The format of a tracking report (SM&uman readable) sent to e.g.smartphone is illustrated iRigure

160.

Lars Thrane A/S

ATLANTICA

UTC 202D2-17 09:42
55.81922N 012.48819E
Heading 000 Speed 0.0 knots

http://map.iridium.com/m?lat=55.81922&lon=12.4881¢

Figurel60: Tracking ReporSMS- Human Readable)

www.thrane.eu
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Web server

Email

TheLT3100 system support&mailas transport type for tracking reportsee configuration options in

Figure161 TheEmailtracking is supporting two formé a8 Y W¢ KNI y' S

GGSEGOQ FYR WI

UTC: 15 May 2023 08:41:29
POSN: 55°49.152N 12°29.291E

Configuration - Tracking

Remote management
Enable O

Tracking messages

Enable
Transport
Type
Email address |trackiﬂg@shipping.ccm
Report
Include vessel ID
Vessel ID |ATLANTICA |
Time trigger
Enable
Time interval |12:oc | HH: M
Distance trigger
Enable
Distance interval |50.0 | N
Minimum time interval 400 | KM
Options
Send report on power-on O
Apply
Test

Figurel61l Web serveg Tracking Emai)

The format of a tracking reporEfnail¢ Thrane (text) sent to a Emailaddresds illustrated inFigurel62

Lars Thrane A/S

SMS fromB8XXXXXXXXXX@msg.iridium.com

BBXXXXXXXXXXXX@iridium.com
To: tracking@shipping.com

LT=T;M=P;D=1588261187,0,55.81921,12.48818,0.0,0.0;VI=ATLANTIC/

Figurel62 Tracking ReportHmailc Thrane (text))

www.thrane.eu
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Remote Management

The L13100 systensupportsRemote Management for the tracking applicatidn order fothe Remote
Management to work, the Remote Management must be enabled by the user and a password must be
chosen as illustrated oRigurel63. The Remotdanagement is using the SMS service as communication
layer.

UTC: 15 May 2023 08:41:29
POSM: 55°49.152N 12°29.291E

Configuration - Tracking

Remote management
Enable

Password | 6-8 alphanumeric characters

Apply

Tracking messages

Enable O

Figurel63 Web server (TrackingRemote Management)

The Tracking Remote Management functionality is supporting:

1 Request Position Report
1 Trigger Position Report
1 Change Tracking Configuration

NOTE: It is always possible to reset or change Remote Management password ovidie-air,
even when the password has been lost or has never been enabled. This function requires
application software L-B100v1.15R or newer. For further information and assistance,
contact Lars Thrane A/S.

NOTE For furtherdetails about the Remote Management functionality, please contact Lars
Thrane A/S.
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Externalc 1/0

The L13100 systensupportconfiguration of External I/0. The-BI00 system has one input and one
output supported in the AUX connector. The AUX connector is describ&dxitiary(AUX)on page27.
Figurel64is illustrating the configwation of the External I/O.

UTC: 15 May 2023 08:41:29
POSN: 55°49.152N 12°29.290E

Configuration - External 1/O

Outputs

Output #1
Inputs

Input #1 Not assigned

Apply

Disable login timeout

Figurel64: Web servet, External I/O

Output

External I/Og Output Configuration
Not assigned
External Ringer Level
Pulse @ 0.5 Hz
Pulse @ 1 Hz
Pulse @ 2 Hz

Table30: External I/G Output

The External I/O output configuration options are listed @ble30.

Input
The L3100 system is currently not supporting the External I/O input.
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Web server

GNSS an8AM

The L3100 system has a buith GNSS receiver located in the3IB30 Antenna UnitThe GNSS receiver is
usedfor time, dateand positionof the L3100 system, for example blge tracking applicationThe GNSS
receiver can beonfigured to operate on different satellite systems (e.g. GPS etfilig can be managed

under the GNSS module, as illustratedtigurel165.

It is possible to confige the following functionality: GNS®dBAM onthe LT-3110Control Unit (CU AUX)

interface.

This section describes the following configuration options:

T GNSS module

1 GNSS (output of NMEA 0183 sentences)
1 Bridge Alert Management (BAM)

Legal notice

Log out

e login timeout

UTC: 15 May 2023 03:41:29
POSN: 55°49.152N 12°29.290E

Configuration - GNSS module

Module configuration

Satellite system(s) [GPS, SBAS, GLONASS v |

Configuration - Ports

RS-422 serial port configuration
Port CU-AUX

Baud [4800 w

GNSS O
BAM O

Network port configuration

Port CU-LAN CU-BT
UDP Port ‘10110 ‘ |1D110 |
GNSS O O

Figurel65 Web serveg GNSS and NMEA output

NOTE The Port configuration illustrated abovehigurel65for GNSS and BAM supports the
following baud rates: 4800, 9600, and 38400. The portdirbttional RSI22. Only BAM

can receive data.

Lars Thrane A/S
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GNS$nodule

TheGNSS receiver used in the3I30 Antenna Unit is a 72 dieceiver with SBAS reception. The GNSS
receiver performance is listed iFable31.

GNSS receiver performance
Data Accuracy Resolution Comments
Position GNSS: <2.5n 0.1m CEP, 50%, 24 hours statit30 dBm, > 6 SVs
SBAS:<2m By default, the GNSS receiver is configured for
GPS, SBAS, GLONASS reception
TimeTo-FirstFix (cold acquisition): 26 s.
SOG 0.1 knot 0.1 knot 0 to 195 knots

Table31: GNSS receiver performance

The GNSS receiver can be configured to the optistesl inTable32. The GPS, SBAS, GLONASS
configuration is the defaultonfiguration

GNSS Receiver configuration

GNSS Receiver Talker ID
GPSSBAS, GLONASS GN
GPS, SBAS, BeiDou GN
GPS, SBAS GP
GPS GP
GLONASS GL
BeiDou GB

Table32: GNSS receiver configuration

The horizontal position accuragstatic)has been measured for different configurations of the GNSS
receiver, sed-igurel66.

~—GLONASS /
—GLONASS + GPS /
GPS
5| GLONASS + GPS + SBAS g
GPS + SBAS @
/
/! |
§4 [ /’/ :
= e
S P
() e
53 -
[
(o]
N -
=
o ~
T2 ~ 7
o
e -
///
1"/
’/
Lo
0 ‘ ‘ ‘ ‘ |
0 20 40 60 80 100

[%]

Figurel66. GNSS receiver horizontal position error
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IMPORTANT The installation of the -3130 Antenna Unit will affect the performance of the GNSS
receiver. If lineof-sight to the GNSS satellites atisturbingthe quality of the signal
received by the GNSS receiver, then degraded performance must be accepted.

NSS

The LT3100 systensupports outputting of GNSS NMEA 0183 sentences via tB&10 Control Unit AUX
(R$422). The AUX connector is described in detaluriliary(AUX)n page27. The GNSS output must be
enabled via the web server, under Configuratp@NSS and BAM. The baud rate can be configured to
4.800, 9.600, or 38.400 baud. The output rate of the NMEA 0183 segsas 1 HEigurel67 below shows
the NMEA 0183 sentences supported by the8LTO system.

UTC: 15 May 2023 08:41:29
POSN: 55°49.152N 12°29.288E

LT-3

Dashboard

Configuration - GNSS module

Module configuration
Satellite system(s) | GPS, SBAS, GLONASS v |

Configuration - Ports

RS-422 serial port configuration
Port CU-AUX

Baud

GNSS

BAM ]

Network port configuration
Port CU-LAN CU-BT

UDP Port (10110 10110

GNSS O 0

GNSS NMEA Sentences
DTM

GBS
GGA
GLL
GNS
GRS
GSA
GST
GsvV
RMC
VTG
ZDA

< <]

< <J<]

Apply

Figurel67. Web server (GNSSIMEA 0183 sentences)

TheGSV sentence is not supported for the 4.800 and 9.0 lwonfiguration.
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NOTE Changing the GNSS receiver configuration (default: GPS, SBAS, GLONASS) might affect the
NMEA 0183 Talker ID. The Talker ID for the different configurations of the GNSS receiver is
listed inTable32 on pagel29.

BAM

The L3100 systensuppors BAMvia the LT3110 Control Unit AUX (RI2) The AUX connector is
described in detail ikuxiliary(AUX)n page27. BAMmust be enablediathe web server, under
Configurationg GNS&ndBAM The baud rate can be configured to 4.800, 9.600, or 38.400 baodBAM
configuration sed-igure168below.

UTC: 15 May 2023 08:41:29
POSM: 55°49.152N 12°29.289E

Configuration - GNSS module

Module configuration
Satellite system(s) [GPS, SBAS, GLONASS v |

Configuration - Ports

RS-422 serial port configuration
Port CU-AUX

Baud

Gnss O

BAM

Tracking

Network port configuration

Port CU-LAN CU-BT
UDP Port ‘10110 ‘ ‘10110 ‘
GNS3 O O
Apply

Figurel68 Web server (BAM configuration)

NOTE The L3110 Control Unit AUX connector is providing onditectional RS122 interface.

The Supported BAM sentences are describd8lAiV sentencesn page 96.
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Resetto factory default

The LT3100 systensupports reset to factory default. This reset functionality is only available via the web
server, sedigurel69d . & LINBaaiAy3ad wwSasSid G2 FIFOG2NB3MMWSTI dz G Q
system will configure all settings to default and remove all user datp, Contact List, Call History, SMS,

etc.). The L'B100 system will reboot once the factory reset has been affected

It is also possible to just reset the network configuration to the default settings. Thisesrthlel user to
clear any network configuration rules without resetting the entire system, which will reset t3& Q@
system to its default state

UTC: 15 May 2023 08:41:29
POSN: 55°49 152N 12°29 290E i

Dashboard

Configuration - Reset

Reset to factory default settings.
Note: All user configurations are reset. This includes configuration of Network, Telephony, Contacts etc.

Reset to factory default

Reset network configuration to default settings.
Note: All network configurations are reset. This includes configuration of IP address/mask. DNS, routes and firewall.

Reset network configuration

Figurel69 Web server (Reset to Factory Default)

NOTE UsingwSaSid G2 Tl OB81B0\shsteR GilFlbsdzll 8e@ingd dorigufed and user
data will be lost. The system will be operational again once it has rebooted

The default values for display and audio settings are display&dhe33 below.

Default Display and Audio settings
Display, Mode Day time
Display, Brightness 70%
Speaker volume 80%
Handset volume 60%
Ringer volume 80%
Key Beewolume 40%

Table33: Default display and audio settings
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Maintenance
Diagnostics
I RAIF3Iy2aiGA0 NBLR2NI OFy 6S R2gyf2FRSR TNRY (G(KS 48§
LINE & Dowiléabdiaghosticsrepo® o dzi i 2y ® ! FAES GgAGK (GKS FT2ff20A

3100_00000061_19111852149.tar.gz will be downloaded to a location selected by the user. The
Diagnostis Report can be sent back to Lars Thrane A/S in case of required supybaisaistancelhe
Diagnostics Report contains data describing the current state of the system and historical events. The data
can be used by support to identify issues and determine their cause

To help identifying a potential problem with the-BT00 system it is very important that the Diagnostic
Report is sent back to Lars Thrane A/S.

UTC: 15 May 2023 08:41:29

POSN:55°49.152N 12°29.290E

Diagnostics
The Diagnostics Report contains data describing the current state of the system and historical events.
The data can be used by support to identify issues and determine their cause
Notice!
The Diagnostics Report may contain sensitive data, including:
- Contacts

« Call history (both voice and data)

« Messages (e.g. SMS, Email, Safety Message)

« Current and historical GNSS positions

« Vessel identification
The Diagnostics report is encrypted and can only be read by Lars Thrane A/S. Lars Thrane A/S
does not share the data in the diagnostics report with any third party.

Disable login timeout

By downloading the Diagnostics Report you attest to having read, understood, and agreed to the
conditions stated above.

Download diagnostics report

Figurel70. Web serve(download dagnosticgeport)

NOTE The diagnostic report is encrypted and can only be read by Tlarane A/S. Lars Thrane A/S
does not share the data in the diagnostics report with any third party. By downloading and
sending the diagnostic report to Lars Thrane A/S you attest to having read, understood, and
agreed to the conditions stated under tidotice (highlighted inFigurel70above)
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Software update
Carefully read the software release note, provided by Lars Thrane A/S, before software updating the LT
3100 system.

Access the web server of the-BI00 system, by ftowing the instructionst Accessing the bittin web
serveronpag@99d { St SOG GKS W{2Fié6l NB dzZLRIFIGSQ 6So6 LI 3S
3100 system file, which must be uploaded to the system. The software image has the following filename
(example): LB100v1.15R0003.1ti - the software image and release documentation will be available on
the official company websitdittps://www.thrane.eu, under the specific product or in the Partner Area.

/I £tA01 GKS W' LX 21 RQ dhdzaiew foffwané Bnage.(TheNploadiaikdSnstdibiibreof the 2 F

software image will take a few minutes. Progress indication bars can be monitored on the Software update

webpage, while the software update is-going. The L-B100 system will reboot once the $ofire image
is installed safely in all units.

UTC: 15 May 2023 08:41:29

POSM:55°49.152N 12°29.290E

Software update

Software (.Iti) file

| choose File | No file chosen

Advanced Settings ]

Figurel71l Web serve(Software updatg

NOTE The LT3110Cmtrol UnitandLT3130 Antenna Unitnust be operated with the same
software version. The software update will happen automatically, if the control unit
identifies that the software version in trentenna is differentCheck or verify the web
server Dashboard for software versions in eacthefLT3100 system units, se@ashboard
on pagel00.

IMPORRNT. Do not remove power from the control unit while the software update isgoing. Also, do
not disconnect the antenna cable between the control unit and the antenna unit, while the
software update is ogoing.

IMPORTANT TheAdvanced Settingshall nd be used under normal circumstances. Do not use this
function unless specifically instructed by Lars ThraneoAly the Lars Thrane Af®rtified
partner.
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Legal notice
The O-3100 system contains Open Source software components. The Open Source software components

dzZiSR IyR NBfFGiSR tAO0SyasS AyF2NXIGA2Yy OFly o6S @ASsS
webpage, se&igurel72

uTcC: 15 May 2023 08:41:29
POSN: 55°49.152N 12°29.290E

Legal notice

This product contains open source software components. License information is found here.

Figurel72 Web serve(legal noticeg

Log out

By pressingth®[ 23 2dziQ ¢6So6LJ IS (GKS 6S06 aSNIISNI gAff NBRAN
required to use the Username and Password t@mnger the webserver again. The Authentication is

described inAuthenticationon pagel04.

Disable login timeout

The web server will automatically logout after 5 minutes without activity. The user can disable this
automatic logout by pressingtié5 A al 6t S f 23AYy (AYS2dziQ 6SoLI ASSE 4K
YR GSEGY WoylotsS t23a3Ay (AYS2dziQd ¢KS dzaSNJ vdzad Y
webpage to go back to default settings and automatically logout.

uTC: 15 May 2023 08:41:29
POSN: 55°49.153N 12°29.290E

Legal notice

This product contains open source software components. License information is found here.
Configuration

Mainter

Log out

Enable login timeout

Figurel73 Web serve(disable login timeoyt
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Service & Rpair
This section describes what the ender must do in case of required service or repair.

NOTE The L13100 systemdoes not require any scheduled maintenance or service. Make sure that
the product is installed, as described in this manual, before making contact to the distributor
or dealer for further assistance.

If the LT3100 systemfor some reason does not work as described in this maroatact the distributor or
dealer, from where the product was originally bought. The distributor or dealer will have experience and
know-how to assist with further technical support and troublestiag.

Contacting the distributor/dealer:

1) Makesure to have the product namenit part numbers,and unit serial numbesidentified. The
unit part numbers,andthe unit serial numbersareidentified on the unit labelwhich is bundon
the backsideor atthe bottom sideof the units. Alternatively, use théuilt-in web serveto read
out the unit part numbersand theunit serial numbers

2) Write a technical report about the observation or error. If possible, attach a picture of the installed
product and intude a wiring diagram. If possiblggwnloada diagnostic reporas described in
Diagnosticon pagel33.

3) Send all information to the local distributor or dealer.

IMPORTANTUnless otherwisegreed, the enduser shall always coordinate service and repair issues
directly with the distributor or dealer. This practice also applies for returning of products for
service and repair.

All information that will get back to Lars Thrane A/S, either diyear indirectly, will be handled with
confidentiality. Enelser sensitive data will not be shared with any third party without prior written
acceptance from the involved parties.
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Appendixes
App. A- Applicable Standards

[1] IEC 62924
Maritime navigation and radiocommunication equipment and systeBisdge alert management
Part 1: Operational and performance requirements, methods of testing and required test results

[2] IEC 62922
Maritime navigation and radiocommunication equipmemidesystems Bridge alert management
Part 2: Alert and cluster identifiers and other additional features
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App. B- Bridge Alert Management (BAM)

Alert generating functions

Can be _—
Name deactivated Description
GNSS No The system can benly configured to use either GNSS position
Position (automatic)
Responsible for managing the Subscriber Identity Module (SIM) car
SIM No . : ) . .
It is not possible to deactivate this function.

Table34: Alert generating functions

The LT3100 system contains the following functions capable of raising

Alert categories

The BAM ancept groups alerts into categories as a mean to indicate where an alert may be acknowledged

(and thus also whether it can have its responsibility transferred):

Category

Description

Alert for which additional information at the alert source is necessary, as ded
support for theevaluation of the alert related condition.

Alert can only be acknowledged at the alert source.

Alert where no additional information for decision support is necessary besid
the information which can be presented at the CAM UI.

Alert may beacknowledged at the alert source and/or the CAM system.

Alert that cannot be acknowledged on the bridge but for which information is
required about the status and treatment of the alert.

Lars Thrane A/S

Table35: BAM alert categories
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List of alerts

ID: 3022 Priority: Warning | Category: B Resp. transfer: Yes
Title: Power fall Can ACK: Yes| Transitory: No
Description: QU input voltage too high. Check power supply
What to do:  Check the output voltage of the power supply
Conditions: Raised when the Gontrol Unit detects atoo high input voltage.
" Rectified when the input voltage is normalized
Escalation: Repeated asawarning after 90 s.
ID: 3022 Priority: Warning | Category: B Resp. transfer: Yes
Title: Power fail Can ACK: Yes | Transitory: No
Description: QU input voltage too low. Check power supply
What to do:  Check the output voltage of the power supply
Conditions: Raised when the Gontrol Unit detects atoo low input voltage.
" Rectified when the input voltage is normalized
Escalation: Repeated asawarning after 90 s.
ID: 3022 Priority: Warning | Category: B Resp. transfer: Yes
Title: Power fail Can ACK: Yes | Transitory: No
Description: AU input voltage too low. Refer to user manual
What to do: Check the DCresistance of the coaxial cable is below the maximum allowed as
"~ gpecified in LT-3130AntennaUnit on page 32.
Conditions: Raised when the Antenna Unit detectsatoo low input voltage.
" Rectified when the input voltage is normalized
Escalation: Repeated asawarning after 90 s.

Lars Thrane A/S
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ID: 3062 Priority: Warning | Category: B Resp. transfer: Yes

Title: System fault Can ACK: Yes | Transitory: No

Description: System seftheck error. Try powetycle system

What to do: Powercycle the system. If that does not help, contact the service provider.

Conditions: Raised when the system selfieckdetects an unspecified internal error.

Escalation: Repeated as a warning after 90 s.

1D 3116 Priority: Caution | Category: B

Title: Lost connection

Description: Check satellite terminal

Verify the Antenna Unit has free line sifjht to the sky. Remove any object

What fo do: blocking the line of sight if possible.

Raised when the terminal has been unable to detect or otherwise contact th
Conditions:  satellites of the Iridiur®@satellite system for a period of one minute or more.
Rectified vhen the terminal detects the Iridiu@ satellite system.

1D 11412 Priority: Warning | Category: B Resp. transfer: Yes

Title: LostHandset Can ACK: Yes | Transitory: No

Description: Voice calls unavailable. Check handset cable

What to do: Check the cable between th@ndset and the Control Unit

Raised when Control Unit loose connection with Hamdset

Conditions: Rectified when connection is reestablished with tHendset.

Escalation: Repeated as a warning after 90 s.
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ID: 11412 Priority: Warning | Category: B Resp. transfer: Yes

Title: Lost antenna Can ACK: Yes | Transitory: No

Description: Iridium servicaunavailable. Checintenna cable

What to do: Check the cable between the Control Unit and the Antenna Unit.

Conditions: Raisg_d when Control Unit Ic_)ose conn_ection with the Antenna Un_it
Rectified when connection is reestablished with the Antenna Unit.

Escalation: Repeated as a warning after 90 s.

1D 11422 Priority: Warning | Category: B Resp. transfer: Yes

Title: Software fault Can ACK: Yes | Transitory: No

Description: Software does not support hardware

What to do: Install the latest software.

Conditions: Raised when the software detects hardware that is not supported by the
software.

Escalation: Repeated asawarning after 90 s.

ID: 11422 Priority: Warning | Category: B Resp. transfer: Yes

Title: Software fault Can ACK: Yes | Transitory: No

Description: Please reinstall software

What to do:  Install the latest software.

Conditions:  Raised when a software updated completed in failure.

Escalation: Repeated asawarning after 90 s.

Lars Thrane A/S
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ID: 15102 Priority: Warning | Category: B Resp. transfer: Yes
Title: Lost SIM card Can ACK: Yes | Transitory: No
Description: Check SIM card
What to do:  Verify the SIM card is properly inserted (s88V ard (SIM)on page?5).
Conditions: Raised when the SIM card is removed or cannot be detected.

" Rectified when the SIM card is detected.
Escalation: Repeated as a warning after 90 s.
1D 15502 Priority: Warning | Category: B Resp. transfer: Yes
Title: Gonnection fail Can ACK: Yes | Transitory: No
Description: Rejected by the Iridium network. Contact service provider
What to do:  Contact the service providerand check the subscription is valid.
Conditions: Raised wheihe terminal failsto register on the Iridium network.
Escalation: Repeated as a warning after 90 s.

Lars Thrane A/S
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App. G- Multiple talkers and multiple listeners
IEC 6116Rultiple talkers and multiple listeners a series of protocol definitions supporting both-422
and Ethernet for transporting its messages.

LT3100 system currently supports IEC 61162 oved Eonly but is prepared for future support of IEC
61162 over Ethernet. Certification of compliareigh IEC 6116250 and IEC 6116860 has been obtained

and thus the L'B100 system is permitted to be connected to an IEC 61162 Ethernet network, though none
of their functions are supported.

ONF network node
The LT3100 system is classified as an ONRkvoelk node by IEC 61162 using the following protocols: DHCP,
IPv4, IPv4LL, UDP, TCP, SIP, RTP, HTTP, HTTPS.
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App. D- GNSS sentences
This appendix provides detailed information about the GNSS sentences supported by3t@0Lslystem.
For further detailseeGNSS sentences paged5and web server configuratioBNSS anBAMon page

128

GNSS Talker identification mnemosi

The L3100 system may use the following talker identifiers:

GNSSalkerldentificationMnemonics

Talker Device Identifier | Function
GlobalNavigationSatellite System (GNSS  GN GNSS
GlobalPositioningSystem (GPS) GP GNSS
GLONASS positioning system GL GNSS
BeiDou positioning system GB GNSS

Table36: GNSTalker identification mnemonics

GNSS Talker Sentence Overview

GNSS Talk&entences

Sentence Function Description Transmission

Formatter Interval
DTM GNSS Datum reference 1ls
GGA GNSS Global positioning system (GPS) fix data 1ls
GLL GNSS Geographic position latitude / longitude 1ls
GSA GNSS GNSS DOP and active satellites 1ls
GSV GNSS GNSS satellites in view 1ls
RMC GNSS Recommended minimurspecific GNSS data 1ls
VTG GNSS Course over ground and ground speed 1ls
ZDA GNSS Time and date 1ls

Table37: GNSS Talker Sentences

The table below lists all GNSS sentences tH&ll0D system can transmit (as a talker):

GNS4&.istener sentences overview

No listener sentences available for GNSS.

Lars Thrane A/S
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App. E- BAM Sentences

This appendix provides detailed information about the BAM sentences supported by-81®©0QBystem.
For further details seBAM sentencesn paged6 and web server configuratioBNSS anBAMon page
128

BAM Talker identification mnemorsc

The L3100 system may use the following talker identifiers:

BAMTalkerldentificationMnemonics
Talker Device Identifier | Function
Communications satellite Cs BAM
Table38: BAM talkeridentificationmnemonics

BAMTalker Sentence Overview

BAM TalkeSentences
Sentence Function Description Transmission
Formatter Interval
ALC BAM Cyclic alert list 30s
ALF BAM Alert sentence n/a
ARC BAM Alert command refused n/a

Table39: BAM talker sentences

The table below lists all BAM sentences the8ILT0 system can transmit (as a talker):

BAM Listener sentences overview

BAM Listene6entences
Sentence Function Description Presence
Formatter
ACN BAM Alert command Optional
HBT BAM Heartbeat supervision sentences Optional

Table40: BAM listener sentences

The table below lists all sentences the3ID0 system can receive (as a listener)
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App. F- GNSS Receiver Integrity States
TheLT3100 system has a buith GNSS receiver located in the3IB0 Antenna Unit. The GNSS receiver is
used under normal conditions for providing the3T00system with time, data, and position information

to all required functions in the system. Posititatus is located in the System submenu (MENBystem)
described and illustrated iBystenstarting on pagé6. Table41lillustrates the GNSS receiver integrity
states The color marking has the following meaning:

9 Colored Yellow> low integrity
1 Colored Orange> Invalid

GNSS Receiver Integrity States (Automatic GNSS)

State uTC POSN FOSI Haltlirdslricl COOG SOG Comments
(age) Accuracy | [°] [kts]

System has just booted U Sl dzh |1 Sl dazi System booting

and there is not yeta fiy | Ol dzZA |1 Ol d - - -  lup

System has just booted _ U Bl dzk System booting

and only time is known Time 1 Ol d ) ) ) ) up

Horizontal accuracy _ System booting

> 50 m (SOG = 0 kts) Time Lat/Long | Uptodate|] >50m | XXX.X| XX.X up

Horizontal accuracy _ Normal GNSS

<50 m (SOG = 0 kts) Time Lat/Long | Uptodate| <50m | XXX.X| XX.X receiver state.

SOG>1m/s(~2ks) | e | Laylong | Uptodate| <50m | xxxX| xx.x | Normal GNSS
receiver state.

GNSS fix completely los No fix on GNSS

(last knownposition has| Time (old) | Lat/Long >0 min - - - receiver (time

age > 0 min) and position).

GNSS fix completely log No fix on GNSS

- d . )K HO . .

(last known position hay Time (old) | Lat/Long _ - - - receiver (time

age 23 hours 59 min) 59 min and position).

GNSS fix completely los _ No fix on GNSS

(last known position hay Time (old) | , Lat/Long >= 24 ] ] .| receiver (time

age >= 24 hours) t Olj dzA |  hours and position).

Table41: GNSS Receiver Integrity Staestomatic GNSS)

Table41lis illustrating the GNSS receiver integrity staidse following pages will illustrate all releva

states

Lars Thrane A/S
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System has just booted and theeis not yet a fix

UTC: Acquiring... II
POSN: Acquiring... ol

Position Status

|

Fix Type

Latitude -
Longitude -
Time of Position -
COG -

Figurel74. GNSS Receiver Integrity State

UTC: Acquiring... II
POSN: Acquiring... ol

Position Status

i

Time of Position -
COG -
SOG -
Accuracy -
Satellites In Use -

Figurel75 GNSS Receiver Integrity State

System has just booted amahly time is known

Lars Thrane A/S

UTC: 2020-11-24 1949 I
POSN: Acquiring... ol

Position Status

Latitude -
Longitude -
Time of Position -
COG -

Figurel76. GNSS Receiver Integrity State

UTC: 2020-11-24 19:49 I
POSN: Acquiring... ul

Position Status

Time of Position -
COG -
SOG -
Accuracy -

Satellites In Use -

Figurel77. GNSS Receiver Integrity State
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Horizontal accuracy > 50 m (SOG = 0 kts)

UTC: 2020-11-24 19:44 II
POSN: 55°49.151N 012°29.291E Jl

Position Status
Fix Type 3D + DGNSS

Latitude 55°49.151N
Longitude 012°29.291E
Time of Position 2020-11-24 19:44
COG 153.6°

Figurel78 GNSReceiver Integrity State

UTC: 2020-11-24 19 44 II
POSN: 55°49.151N 012°29.291E al

Position Status

Time of Position 2020-11-24 19:44

COG 153.6°
SOG 0.0 knots
Accuracy <100.0 m

Satellites In Use 21

Figurel79 GNSS Receiver Integrity State

Horizontal accuracy < 50 md6 = 0 kts)

Lars Thrane A/S

UTC: 2020-11-24 19:53 II
POSN: 55°49.152N 012°29.291E al

Position Status

Fix Type 3D + DGNSS
Latitude 55°49.152N
Longitude 012°29.291E
Time of Position 2020-11-24 19:53
COG 153.6°

Figure1l80 GNSS Receiver Integrity State

UTC: 2020-11-24 19 53 II
POSN: 55°49.152N 012°29.291E al

Position Status
2020-11-24 19:53

i

Time of Position

COG 153.6°
SOG 0.0 knots
Accuracy <0.8m
Satellites In Use 20

Figurel81 GNSS Receiver Integrity State
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SOG > 1 m/s (~ 2 kts)

UTC: 2020-11-24 19:56 II
POSN: 55°49.152N 012°29.290E al

Position Status

Fix Type 3D + DGNSS
Latitude 55°49.152N
Longitude 012°29.290E
Time of Position 2020-11-24 19:56
COG 153.6°

Figure182 GNSS Receiver Integrity State

UTC: 2020-11-24 19:56 II
POSN: 55°49.152N 012°29.290E al

Position Status

Time of Position 2020-11-24 19:56

COG 153.6°
SOG 2.0 knots
Accuracy <0.8m

Satellites In Use 20

Figure1l83 GNSSReceiver Integrity State

GNSS fix completely lost (last known position hasléarin)

GNSS Position (00:10) @ ||
POSN: 55°49.151N 012°29.290E * al

Position Status

Fix Type -

Latitude
Longitude

Time of Position

COG

55°49.151N
012°29.290E
2020-11-24 20:00

Lars Thrane A/S

Figurel84 GNSS Receiver Integrity State

GNSS Position (00:10) @ ||
POSN: 55°49.151N 012°29.290E * al

Position Status

Time of Position 2020-11-24 20:00
COG -
SOG -
Accuracy -

Satellites In Use -

Figurel85 GNSS Receiver Integrity State
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GNSS fix completely lost (last known position has age 23 hours 59 min)

GNSS Position (23:59) @ ||
POSN: 55°49.151N 012°29.290E * al

Position Status

Fix Type -
Latitude 55°49.151N
Longitude 012°29.290E

Time of Position 2020-11-24 20:00
COG -

Figure186: GNSS Receiver Integrity State

GNSS Position (23:59) @ ||
POSN: 55°49.151N 012°29.290E * al

Position Status

Time of Position 2020-11-24 20:00
COG -
SOG -
Accuracy -

Satellites In Use -

Figurel87. GNSS Receiver Integrity State

GNSS figompletely lost (last known position has age >= 24 hours)
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UTC: 2020-11-25 20:00 °* I

POSN: Acquiring... * -'II
Latitude 55°49.152N
Longitude 012°29.292E

Time of Position 2020-11-24 20:00
COG -

Figure188 GNSS Receiver Integrity State

UTC: 2020-11-25 20:00 L | II
POSN: Acquiring... = ol

Position Status

Time of Position 2020-11-24 20:00
COG -
SOG -
Accuracy -
Satellites In Use -

i

Figurel89% GNSS Receiver Integrity State
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App. G- Specifications
LT3100 SatelliteCommunications System
Certification & standards
Vibration, operational

Vibration, survival

Vibration, shock

Power consumption: operating mode, max
Power consumptiontdle

LT-3110 Control Unit
Weight

Dimensions
Temperature, operational
IP rating, dust and water
Interfaces

Input voltage

BT transmitter, Max RF output power
BTtransmitter, Frequency bands
Compass Safe Distance, std.
Compass Safe Distance, steer.

LT3120 Handset

Weight

Dimensions

Temperature, operational

IP rating, dust and water
Compass Safe Distance, std.
Compass Safe Distance, steer.

LT3121 Cradle

Weight

Dimensions

Compass Safe Distance, std.
Compass Safe Distance, steer.

LT-3130 Antenna Uni{HVIN = 2)
Weight
Dimensions

Temperature, operationgll2 VDC input power)
Temperature, operational (24 VDC input power

IP rating, dust and water
Interfaces
Antennacommunication cable
Compass Safe Distance, std.
Compass Safe Distance, steer.

Warranty
Maintenance

Lars Thrane A/S

Maritime CE, RED, ISED, FCC, RCM, RoHS @ridiun
IEC 60945 (sine) & proprietary

Maritime Random profile

Proprietary Maritime Random profile

Proprietary Maritime profile (20 g, 11 ms)

40.8W

A

658 g (1.45 Ibs)

224.0 x 120.0 x 70.0 mm (8.82 x 4.72 x 2.76 in)
-15°C to +58C (+5F to +131F)

IP 32

Ethernet, auxiliary, DC input, chassis ground
Antenna Unit (N conn.), handset, Bluetooth,
SIM card

12-24VD(Q2.2-1.7A)

10mw

TX: 2402480MHz, RX:2462480MHz

0.60m (20 ft)

0.40m (1.3ft)

290 g (0.64 Ibs)

208.8 x 52.8 88.2 mm (8.22 x 2.08 x 1.50 in)
-15°C to +55°C (+5°F to +131°F)

IP32

0.60 m (2.0 ft)

0.35m (1.1 ft)

66 g (0.15 Ibs)
106.9 x 57.4 x 29.3 mm (4.21 x 2.26 x 1.15in)
1.40 m (4.6 ft)
0.90 m (3.0 ft)

687 g (1.51 Ibs)

151.1 x @49.5 mm (5.95 x & 5.89 in)
-30°C to +55°GJ0°F to +131°F)

-40°C to +55C ¢(40°F to +131F)

IP67

Control Unit (N conn.)

Coaxial cable, up to 500m (1500 ft)
0.30 m (1.0 ft)

0.30 m (1.0 ft)

2 years
None
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App. H- Outline Drawing: L3110 Control Unit
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Figure19Q: Outline DrawingLT3110 Control Unit
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App. | - Outline Drawing:Bracket Mount Control Unit

Y

I'est
€E710C

Figure191: Outline DrawingBracket Mount, Control Unit
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App. J- Outline Drawing:Flush Mount Control Unit

103

79

\ T
(\ra-do)

/_J,q;L &= ﬁ\_r}:%f I
< I b

75

€61
Z0'LA ZEGOOLE
81
SUsSAS LOREDUNUALD
SUGRHIL
S'iie

Figurel92 Outline DrawingFlush Mount, Control Unit
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App. K- Outline Drawing:LF3130Antenna Unit

134,60
151,10

/

M40x1,5
P76

Figure193 Outline Drawing: -8130 Antenna Unit
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App.L-Outline Drawing: Pole Mound M ®p ¢ LJA LI&SEnna yniby Y Y 0

NOTE ¢tKS t2f S pE)dAA@NndUNIdpeT aces togipeofmaEA YdzY MPpé o0y @
measured aoter diameter. The total weight of the Pole Mount is 190 g (0.42 Ibs).

55

1

€

ae | !

Tube size

Figurel94y hdzif Ay S 5 NI & A pipd),YAntenBa UBit a 2 dzy
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App.M-hdzif AYS 5NI ¢gAy3IY t 28, AtBrow/Unit 0 H dné LIALISE p.

NOTE The Pole MountZ.C¢ pipe, 53.0 mn), Antenna Unit interfaces togipeof maE A Y dzY H ®n €
(53.0 mm), measureduter diameter. The total weight of the Pole Mountd24kg (0.3
Ibs).

Figurel95Y hdzif Ay S 5 NI ¢ A y 3, W53t0 2nf), Antemnrtadigiti 6 H
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