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LT-4100 User & Installation Manu&ev 1.03 Introduction

This Document is a® copyright to Lars Thran@/S. It contains proprietary 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 responsibitly or liability for 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 regtend may contain errors 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 accuracy 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 International Maritime Organization (IMO) and Safety of Life at Sea
(SOLAS) regulations.

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

/\ SafetyInstructions for Installer & Operator

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

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

Instructions for the Installer

Instructions for the Operator

& WARNING Product installation

To ensure correct perfornmee of this equipment,
it is strongly recommended thatrofessionals with
expertise properly trained, and likewise authorize
within the industry is completing the installation.

& WARNING; Do not disassemble

Do not disassemble or modify theguipment. Fire,
electrical shock, or serious injury can result.

/!\ WARNING; Keep away from live circuits

& WARNING; Turn off power switch

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

Operational personnel 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.

/A\ WARNING; Input Power
The input voltage range is: 221 VD(G2.0-1.0A)

& 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.0 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 the equipment 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 device to isolate the equipment
from the mains supply

& WARNING Compass safe distance

The compass safe distem for standed and
steering compasses 1s40 m @.6 ft) and0.90 m
(3.0 ft)respectively Observe thse distancesto

prevent interference to a magnetic compass.

/1\ IMPORTANT Safdy distance

The safety distance from the 44L30 Antenna
Unit, when the L#130 Antenna Unit is powered
and transmittirg, is0.2 m (0.7 ft), in order to
comply with theregional regulations

Always keep this safety distance to the4T30
Antenna Unit to avoid angerious injury

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

Lars Thrane A/S
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/A IMPORTANT FCC Compliance Note:

This equipment has been tested and found to comply with the limits for a Class B digital device, purst
part 15 of the FCC Rules. These limits are designeatide reasonable protection against harmful
interference in a residential installation. This equipment generates, uses and can radiate radio freque
energy and, if not installed and used in accordance with the instructions, may cause harmful interfiere
radio communications. However, there is no guarantee that interference will not occur in a particular
installation. If this equipment does cause harmful interference to radio or television reception, which ¢
determined by turning the equipment b&nd on, the user is encouraged to try to correct the interferenc
by one of the following measures:

- Reorient or relocate the receiving antenna.

- Increase the separation between the equipment and the receiver.

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

This product does not contain any usssrviceable parts.

Repairs should only be made by an authorized Lars ThraneeAdBescenter. Unauthorized repairs or
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 CanadeaelesnseRSS
standard(s). Operation is subject to the following two conditions: (1) this device may not cau$erartee,
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 theleealhe following text
(emphasized) has the following meaning and/or implication:

WARNING | W2 | NJY A Y 3Q oAServiteyrodedul that, if Aoayoided, may cause a hazard
situation, which could result in personnel death or serious injury.

IMPORTANTEC SEG YIN] SR WLYLRNIIFIYGQ LINPDGARSAE S&aaSydaalt

to the user for the egipment to work properly. Damage to the equipment can occur if
instructions are not followed.

NOTE I Wph2iSQ LINPOARSA SaaSyidAlf AYyTF2NXYEGAZ2Y

Lars Thrane A/S www.thrane.eu iii
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LT-4100 User & Installation Manu&ev 1.03 Introduction

About this manual

Intended readers

This is a User & Installation Manual for4IDO0 Satellite Communications Systear L4100 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
LT4100 System 71-102366 1.04R
Tablel: Software Versions

IMPORTANT The latest software released by Lars Thrane A/S must always béonsexlv installations
of the LT4100 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 contact 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 Originaldocument. October 221 KTL

DNS Server and Cache.
1.01 Firewall DNS rules (whitelist DNS and/oatiéressep December, 2021 KTL
NMEA 0183 GNSS over UDP (broadcast on LAN or Bluetog
PPPoE

Certus Voice Services changedsupplementary Services
Updated Data section

1.02 o April, 2023 KTL
Added description of 1-#100 DNS Server
Updates to Web Server

Updated L4110 Control Unit Input Power

Updated and added severdhapters (incl.)
DNS

PPPoE

Reset Options

1.03 Static Route June, 2023 KTL
wSY2@SR . NIO1Si0 az2dzyii omodp§
Updated Galvanic Isolated Power Supply

Added Note on Bluetooth module availability for4T10 CU

Editorial Corrections
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Introduction
Congratulations on your purchase of the4ID0 Satellite Communications systeriridium Certu®100

The L4100 Satellite Communications System is a maritime satellite communication product from Lars
Thrane A/S. The EIL00 system is designed for the professional market (deep sea, fishing, and workboats),
but can be used for the leisure market as well. Thd100 system meets all standards and certification
requirements needed for worldwide maritime satellite communication equipment.

The L4100 system has voice and data capabilities with 100% global coveragded by the Iridiur®
Communications dtwork. TheLT4100 system offers the following Iridiugarvices:

1 2 x Voice Channels (high quality)
1 IP-data: 22 kbps (up) / 88 kbps (down)

The L34100 system consists of a control unit, antenna uméndset,and cradle.

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

The L74100 system can be used as the primary satellite communication product on vessels, covering the
basic communication needs in terms of connectivity between the ship and shore and ship to ship.

Lars Thrane A/S www.thrane.eu Pagel of 141
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Application and Limitations
f The LT4100 system shallbeinstaRe | OO2 NRAY 3 (2 YI ydzZFl OGdzZNBNDa |
1 The L14100system includes an integrated Global Navigation Satellite System (GNSS) receiver for
position fixing.
9 The L14130 Antenna Unit operational low temperature i40°C {40°F)

Lars Thrane A/S www.thrane.eu Page? of 141
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Unpacking(in-the-box)
Unpack thd.T4100Satellite Communications SysterBasic P/N:90-102608 and check that the following
items are presenin the box

T 51-102663LT4110Control Unit
1 51-100988LTF3120 Handset
! 51-101181 L3121 Cradle
1 51-102365LT4130 Antenna Unit
1 91-100771 BrackeMount, Control Unit
1 91-102118Power Cable, 3m
1 4xStainless steel A4 scre\ifsr Bracket Mount, Control Unit)
I 2 x Stainless steel A4 screws (for Cradle)
1 4 xUnit Test Sheets
1 95102576LT4100 User & Installation Manual
NOTE Antennaunit mounts are not included in the £3[L00S GMDSSatelliteCommunications
System Basic (P/N90-102071) and must be ordered separateljyhe antenna unimust
only be mounted usinga pole mount delivered by Lars Thrane Al&e antenna unit
mounts are listedvith part numbers (P/Njn Accessoriesn paged.
Inspection

Inspect the shipping cartons and/or wooden box immediately upon receipt for evidence of damage during
transport. If the shipping material is severely damaged or water stainediest that the carrier's agens
present when opening the cartons and/or wooden box. Save all box packing material for future use.

After unpacking the system and opening the cartons, inspect it thoroughly for hidden damage and loose
components or fittingslf 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 the4llT0 system componentd 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 operatingsihstem

Lars Thrane A/S www.thrane.eu Page3 of 141
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Accessories

Mounts
Thefollowingaccessoryparts are not part of the tasic systenand must be ordered separately:

1 91-100772 Flush Mount, Control Unit
1 9110074t 2f S az2dzyii O6mdpé LIALIST qoydyYYos !'yiaSyyl
f 91-102550Pole Mount 2.0¢  LJ®338mn), Antenna Unit

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 Coaxial Cable @10.3mm 10m

91-101138 Coaxial Cable @10.3mBn?

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 Crimping Tool for Coaxial Cable @10.3mm

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

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

NOTE For further details on the d¢de and connectors, please contact Lars Thrane A/S. A coaxial
cable up to a length of 500 meters can be used for connecting #4d.10Control Unit and
the LT4130 Antenna Unit. Details about the coaxial cabjeecificationand cable lengths,
are desctied inLT4130 Antenna Union pagell.
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SystemOverview

The L74100 Satellite Communications Systera sandalone communicatioproduct,which useghe
Iridium®satellite constellationThe L3100 systems working on the Iridiu®NEXT satellite®An overview
of the LT4100system is illustrated ifrigurel.

Bluetooth

3

= Ny

— R
DHE® Thiine

Tif%ae
O
N 2

‘ Antenna coaxial cable ‘

LAN AUX PWR Up to 500 m

Spiral cord ‘

Figurel: LT4100 system basic components and interfaces.

The L74100 system consists of the following units, provided by Lars Thrane A/S:

1 LT4110Control Unit
1 LT3120 Handset
1 LT3121 Cradle
M1 LT4130 Antenna Unit
NOTE Thebuilt-in Bluetoothmoduleand functionalitywill not be availablein future productionof

the LT-4110ControlUnit due to manufacturershortageand componentobsolescencen
the display/ GUI(MENU-> Settings-> Bluetooth)it canbe verifiedif the Bluetoothmodule
is mountedor not (the Bluetoothsubmenuwill only be shownif the moduleis mounted).

Lars Thrane A/S www.thrane.eu Page5 of 141
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Installation and Mounting

LT4110Control Unit

The L74110Control Unit is thenasterunit in the system, supportingll external interfaces and the
operational user interfaceThe L#110Control Unitis designed for indoor mountingheck the
specificatiorsin App.G- Specificationen pagel33.

p N
l& " l'a ] " > 1
: (3 ][ 2 3
‘\UJ \ml\ml‘\ml
o) s Y & W & ™
4 5 ©
%) ENE ST 3
== "7""8”9‘
— \mJ\mJ\mJ
e ,%\,@\,%‘
nmataten g ‘\.+J|‘\HJ||\ J
Vs N N 2 Y o
[ = 1 [ = ] [ = ] VA
s s L J % J 57 T . )
| BACK | (< ) | ENTER |
F w F ® ) w oA\ S
LKE'IL@'II\MENUJI \\\L»/
C J

Figure2: LF4110Control Unit (front view).

The L¥4110Control Uit has the following interfaces:

4LIAY LI2GSNI O2yySOiG2NI 6oYFHES0X YIENJSR Wt2wQ

/| KIdaira 3INRdzyR O2yySOi2NE YINJ SR WDb5/ Q

N connector(female)for coaxial cablgo the LT4130! y 4 Sy y I | yAUGX YIFNJ SR W! b
Ethenet(Rip0 O2yySOG2NE YINJSR W[ !bQ

10pink dzEAET AL NBE O2yySOG2NI 6YlFfS0z YENJSR wi! . Q
{La OFNRZI YIN]JSR W¥{LaqQ

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

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

The interfaces on the back side of the4IM 0Control Unit are illustrated ifigure3 on pager.
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TheLT4110Control Unit interfaces are describauinterfaceson page23. The LT4110Control Unit front
and backideview, areillustrated inFigure2 and Figure3.

© ® ® ®
I GNDC ANT l
© ®
@ @ © ©

Figure3: LTF4110Control Unit (backside view).

The L74110Control Unit user interfacadisplay and buttonsare describedm User Interface (UDn page
38.

NOTE The L¥4110Control Unitmustbe mounted with either the Bracket Mount, Control Unit
(P/N: 921007721)or Flush Mount, Control Un{P/N: 91100772} illustrated inFigure4
andFigure5. TheFlush Mount, Control Unit isot included in the.T4100Satellite
Communications SystenBasic P/N:90-102609 and must be ordered sepately.

Mounting and installation considerations

For optimum system performancthe followingguidelines on where to instadihd mount the L4110
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 rigid structure Wi 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 Pager of 141
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The Bracket Mount and Flush Mount for the4T10Control Unit are illustrated ifigure4 and Figure5.

Figured: Bracket Mount, Control Unit. Figure5: Flush Mount, Control Unit.

Lars Thrane A/S www.thrane.eu PageB8 of 141
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LT-3120 Handset
The L3120 Handset is the primary voice interface for thedllT0 system. The L3120 Handset must be
conneced on the front of the L-BA110Control Unit The connector iglustrated inFigure2 on page6.

Figure6: LT3120 Handset (front view).

The LT3120Handset is connected to the 41L10Control Unit via afin 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. TheLT3120 Handsetis designed for indoor mountin@heck the
specificatiors in App.G- Specificationen pagel33.

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
9 Buik-in off-hook detection circuit

Figure7: LT3121 Handset (back view)

NOTE The LI4110Control Unit will inform the user if the £3[120 handset is not properly
connected to the LB110Control Lhit. A BAM alert will be activated (Lost handset).

NOTE The L3120 Handseinustbe operated together with the 13121 Cradlefor the off-hook
detection circuit to workThe L3121 Cradle is describedliiF3121 Cradl®n pagel0.
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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 LT4110Control Unit, supporting the E3120 Handset.fe LT-3121 Cradle specificatiorse
available inPApp.G- Specificationen pagel33.

Figure9: LT3121 Cradle (front view). Figure8: LT3121 Cradlébaclsideview)

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 1.4m (4.6ft).

An autline drawingfor the LT3121 Cradlés available inApp.O- Outline DrawingLT3121Cradleon page
141
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LT4130 Antenna Unit

The L4130 Antenna Unit idesigned for outdoor mounting and connected to the4Il.0Control Unit via
a coaxial cablelhe L14130 Antenna Unit specifications are availabldpp.G- Specificationsn pagel33
The L4130 Antenna Unihas an N connector female) mounted, centeredt the bottom of the antenna.

The L4130 Antenna Unit has
an N connector (female) at the
bottom side of the unit.

Figure10: LT4130 Antenna Unit.

Mounting and installation considerations

1 Mount the unit vertically (with the N connector pointing down)

1 Mount the unit with free line of sight to the Iridiu@and GNSS satellgeMake sure that the unit
can receive signals from the Iridi@and GNSS satellites (satellite reception information is
available in the L-A1110Control Unit user interface display, sEgure36 on page39)

Mount the unit on a rigid structure wita minimum of exposure to vibration and shock

Mount the unit using either the Bracket Mount or Pole Mount provided by Lars Thrane A/S
Mount the unit outdoor with an ambient temperature betweefi0°C to +55°CG40°F to +131°F)
Mount the unit with a minimumangle ofl0 degrees towards a radar antenna (above or below) and
keep a minimum distance of 2.5 m (8 ft)

Mount the unit at least 1 m. (3 ft.) away from radio transmitting antennas (VHF, UHRAFMF
Mount the unit away from Inmarsat and transmitting VSAteanas

= =4 =4 =4

=a =4
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In order to avoid breaking the 141.30 Antenna Unit Monnector (female), it is important not to use
tooling when connecting and fastening the coaxial cabihector (male) to the antenna unit. The
coaxial cable Monnector thread nut must btastened by hand only.

Max. Torque
2Nm

Figurell: Connecting coaxial cableddnnector to the L-#130 Antenna Unit

IMPORTANT Maximum allowed torque is 2 Nm when connecting the coaxial caideridector (male) to
the N-connector (female) of the #4130 Antenna Unit. No tooling must be used for
fastening the coaxial cable thread nutillsstrated in Figurell above.
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The L4130 Antenna Unihas a hazard warning label attached to the radome as illustriat&turel2.

(((i)))
WARNING

MICROWAVE RADIATION
MINIMUM SAFE DISTANCE

100 W/m? 5cm
25 W/m? 10 cm
10 W/m? 20 cm

MICROAVE RAIATION

10 W/m? 20 cm

Figurel2: LF4130 Antenna Unit (incl. warning label)

WARNING  The safety distanckom the LT4130 Antenna Unijtis 02 m (0.7 ft), to comply with the
regionalregulations

IMPORTANT Due to the adjacency of the Iridium and Inmarsat frequency bands, tH4& 320 Antenna

Unit may not ceoperate in the proximity of an active Inmarsat antenna unit, €eexisting
with Inmarsat Ebandon pagel8.
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The L74130 Antenna Unit must be installed outside the radar main beam. Typically, this is in the order of
10 degrees. To avoid near field antenna coupling, a minimum distar:® of (6 ft) between the radar
antenna and the L4130 Antenna Unit must be obeyeligurel3is illustrating how the L4130 Antenna

Unit should benountedto avoid interference frommadars

Radar

Figurel3: LF4130 Antenna Unit Avoid Radar Beam

IMPORTANT Failing to obey the specified installation conditions will void the warranty. However,
depending orthe specific radar frequency and power level, the separation distance
between the radar and the E4130 Antenna Unit may be reducedlith no impact on the
antenna performance. The performanoéthe LT4130 AntennaJnit should bevalidated
when the L14100system is installed.
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The L4130 Antenna Uriimust bemounted minimum1 m fromMF~HF, VHF, and UHF antennas.

>1lm

v

A

MF-HF, VHF, UHF -/

Figurel4: LF4130 Antenna Unit Separation to MHHF, VHF, and UHF antennas.

NOTE The L4130 Antenna Unimust 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-4130

d=15xw

v
£

A

Figurel5: LF4130 Antenna Uni¢ (separation distance
to minor obstructions)

The L74130 Antenna Unit must be mounted using one of the mounts listeéddontson page4
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Installation and Mounting

The L74130 Atenna Unitshouldbe mounted with free line of sight to the Iridium sélites for best

possible performancelhe best location will typically be at the top of the lantern mast, where there are no
obstructions blockinghe Iridium satellitelink. The L4130 Antenna Unit is designed to maintain a
communication link to the Idium satellites in all weather conditions, s€able2.

NOTE

Lars Thrane A/S

Extreme Ship Motion Values & Clear View Angles Below the Horizontal

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

Table2: LF4130 AU Roll and Pitch Clear View Angles (below the horizontal plan)

Roll

Figurel6: LF4130 AU Installation (roll: clear view angle below the horizontal pla

The L74130 Antenna Unishouldbe mounted with a22° clear view angle below the
horizontal plan (port and starboard directiongjhere no obstructions block the Iridium
satellite signal, to maintain full functionality under extreme roll conditions. Also, the upper
hemisphereshouldbe without any blockage® the Iridium satellites.
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Pitch

Figurel?7: LF4130 AU Installation(pitch: clear view angle below the horizontal plai

NOTE The L74130 Antenna Unit must be mounted with-2° clear view angle below 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 Iridium satellites.

IMPORTANT For best possible performance of the-4100 system, the 4130 Antenna Unit must have
free line of sight to the Iridium satellites as illustratedrigurel6 and inFigurel7 (clear
view angle below the horizontal plarffjohave the best possible performance obstructions
should be belowthe marked lines of these two illustrative figures.

Lars Thrane A/S www.thrane.eu Pagel7of 141



LT4100 User & Installation Manu&ev 1.03 Installation and Mounting

Coexisting with Inmarsat-band
It is possible to install the EM100 system onboard a vessel that already has Inmarsat C equipment
installed.

It is important to note that the L-#130 Antenna Unit must be mounted below the Inmarsat C antenna with
a minimum distance df mand below an angle ahinimum 15°%hen coexistence is required.

Practical use of the E4100 system during Alpha and Beta Sea trials, installed onboard vesgels wit
Inmarsat equipment, has not revealed any degradation in system performance.

Survival distances

Mount the LT4130 Antenna Unit at a minimum distancelom from an Inmarsat C antenna.
Mount the LT4130 Antenna Unit at a minimum distance om3from an hmarsat Fleet Broadband
antenna.
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Pole Mountdo m ®p ¢ LJA LISARtenpaoUnitby Y Y 0
ThePole Mount {.5¢  LJA3BEnin), Antenna Unitsillustrated inFigurel8to Figure20.

Figurel8&t 2t S a2 ¢uge)i O m
Antenna Unit

Pole nount installation procedure:

PwnNPE

NOTE

NOTE

Feed the coaxial cable through the pole mount

Fasten the coaxial cable to the-T30 Antenna Unit (N comator)

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

Screw the pole mant (clockwise) on the 4130 Antenna Unit, and fasten the antenna lock pinot

screw, as illustrated iRigure20 (max torque = 1.2 Nm)

The LB130Antg’ Y I | yAG YR LRtS Y2dzyd Oly y2¢ 0SS Y2dz
pole lock pinot screws, as illustratedkigurel9 (max torque = 4.5 Nm)

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

Remember to fasten the antenna lock pinot screw (1.2 Nm) after the pole mount and
antenna unit have been screwed tofeSE NP ¢ KS t 2t S az2dzyli o6mdpé L
AYGSNFIOSa (2 || LALS 2F YIFEAYdzZY m®dpé OG0y dy
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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’ i
Hex key size 3 mm 1.5 Inch Pole Mount
Torque max. 4,5 Nm (Pole lock) Black Anodized

Figurelot 2f S a2 ¢ipeli O M Figure2o:it 2 £ §  a 2 gige)j Antemndpnit
Antenna Unit

NOTE ThePoleMountd m @ipe£38.8mmz ! yiSyyl ! yAl 2yf e &adzZJJ2 NI 3
screws (antenna and pole lock) torques are specifigelgarel9 and Figure20. The pole

mount is made of milled aluminum (anodized). The pinot screws are made of A4 stainless
steel.
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Pole Mountd H @ n ¢ @5BImnjSAntenna Unit
Thet 2t S a2dzyi owndné LA LISilstrgtpdon®igudeXl o Figute®3i Sy y I ! YA

)

®

o A

Figure2lY t 2t S appdry G ¢
Antenna Unit.

Polemount installation procedure:

6. Feedthe coaxial cablehrough the mle mount

7. Fastenthe coaxial cable to the 4130 Antenna Unit (N comator)

8. Applyselfvolcanictape on the N conneor and cable to protect against saltwater and corrosion

9. Screw the pole mount (clockwise) on the4IB0 Antenna Unit, and fasten ttamtennalock pinot
screw as illustrated irFigure23 (max torque = 1.2 Nm)

10. The L4130 Antenna Unit and pole mount can now be mounted onl pipe. Fasterthe three
pole lock pinot screwsas illustrated irFigure22 (max torque = 4.5 Nm)

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

NOTE ThePole Mountd H ®né LIA LISS g p o imarfdoéit@ ipe 9f in&ighyft2.06! v A
(53.0 mm), measured aoter diameter.
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Hex key size 3 mm
Torque max. 1,5 Nm (Antenna lock)

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

Figure22Y t 2t S a2dzyd ¢ Figure2dy t 2f § appdyyAittenaaiUnin ¢
Antenna Unit.

NOTE Thet 2t S a2dzyi oOowndné LA LIy supppreal éyivesThepihoy (i Sy y I
screws (antenna and pole lock)rques are specified iRigure22 and Figure23. Thepole

mountis made of milled aluminuranodized. The pinot screws ammade of A4 stainless
steel.
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Interfaces

LT-4110 Control Unit
This sectiorwill describe all the external interfaces from the41T1.0 Control Unit.

(® ® ® ®)

[ ER )
I C M M
(] I
© Q © ©)
Figure24: LF4110 Control Unit (back view)
DCinput (PWR)

TheLT4100 system is designed to be used on 12 VDC and 24 VDC power buses (nominal). External DC
power to the L74100 system is provided by connecting the proprietaryl®2118 Power Cable, 3m

delivered by Lars Thrane A/S. The power connector is mountédeoback side of the E4110Control Unit
YR YI NJ SRFighte2a. wQ3s> &SS

The power source for the EL00 system must comply with the regulations and the associated standards,
minimum is compliance to IEC 60945 (2002). When extending the power supply cablesitive +) and
the negative {) must be installed closely together in order to keep the cable inductance low.

NOTE Make sure to use a galvanic isolated power supply Gaeanic Isolated Power Supg
page37.
NOTE The input voltage rargis:12-24 VD(Q2.0-1.0A). The L#110Control Unit DC input

connectorandcircuit is protectedand certifiedfor Reverse PolaritiProtection

NOTE A power connector (pole)is used fothe LTF4110Control Unit. This power connector
requires the91-102118 power cable, 3fmom Lars Thrane A/S. Use only the 2118
power cable, 3m delivered by Lars Thrane A/S.
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NOTE: The LT3110S Control Unit must be connected to theygo supply using a 1Afuse or
automatic circuit breaker. SeeGalvanic Isolated Power Suply page 37.

Chassis gpund (GNDC)
The chassis ground connector is placed on the back side of #h&ll0TControl Unitand marked with

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

The L74100 system requires @ertusSIM cardo be operated with thdridium®satellite services. The
CertusSIM cardmustbe bought fromone of the officialridium®CertusService Providerdlist of Iridium®
CertusServiceProviders can béound at the Iridiun®website:https://www.iridium.com(@ S { Se@ite® ¥
' YR KSN&GET G SN W

TheCertusSIM card must be inserted in the-dT10Control Unitbehind the rubber dust cover. Make sure

that the LT4110Control Unit is powered off before opening the rublakrst cover. When th€ertusSIM

card is properly inserted in the slot, and the rubber dust coveecairedthe LTF4110Control Unit can be

powered up. The rubber dust cover is illustraiadrigure24on page23 Y R YIF N] SR S6AGK W{ Lze

The following procedure must be followed when inserting, repla@ngemoving the SIM card:

1. Turn off the power to the L#110Control Unit
2. Remove the rubber dust cover on the back side of thd 1T0Control Unit
3. Slide the SIM card holder as illustrated witle arrows on the PCPBrint, to unlock
4. Openthe SIM card holdeand insert or remove th€ertusSIM card
5. Close the SIM card holder
6. Slide the SIM card holder as illustrated with the arrows on the PCB (opposite dirgictitmk
7. Reinsert the rubber dust cover
8. Turn on power to the #110Control Unit
NOTE TheLT4110Control Unit must be powered off when inserting, changing, or removing the

SIM card. Th€ertusSIM card isiddenbehind the rubber dust cover on the back side of
the LTF4110Control Unit.

Figure25is showingan CertusSIM card. The format Mini-SIM (2FF) 25 x 15 mm. The SIM card must be
removed from thefull-sizedcard carrier by keaking the MiniSIM out.The fultsizedcard carrier contains
the MSSDN numeér, while the SIM card itsetbntains the ICOI.

irgdium

verywhere 77V

Figure25: Certus SIM card
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TheCertusSIM card will be delivered from the Iridium Service Proviti&P}Yogether withthe essential
information:

1 MSISDN numbei(the Iridium voice number)
1 ICCID

Ethernet RJ4%LAN)

TheLT4110Control Unit has akthernetLAN (R45)interface currently supportingservice &
maintenance The Ethernet interface must be used to access thefuilteb server, which is further
describedn Web serveron pages6.

The L74110Control Unit will automatically request and obtain an IP address when costhéata Local
Area Network (LAN) with a DHCP server (e.g. a router). If connecting-#1d4 @Tontrol Unit 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 thedlTOControl Unit
as illustrated irFigure24on page23l Y R Y I NJ S R Thé 4usiliérgditiedtor s@pports the
followinginterfaces.

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

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

Auxiliary (AUX) Cable
Pin No.| Wire Color Wire Designation
1 Black External Ringer (ground
2 Brown External Ringer (output
3 Red RS422 Zoutput) 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 A/S for connecting to

the AUX connector on the backside of the4TTLOControl Unit. The Auxiliary Cable, 3m is
an accessory part and must be acquired separately.

The L74110Control Unit is supporting external ringer functionality on the Auxiliary (External I/O) interface,
which can be configured from the web server, gegernalg I/O on pagel09.

TheLT4110Control Unit is supporting GNSS and BAM on the AuxiliartdRSnterface, which can be
configured from the web server, s€&NSS anBAMon pagel10.

External Output and Input are furgh described on the next pages.
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RS$422 Circuit Diagram (E110CUc¢ Aux Connector)

Figure28 shows the 8422 circuit diagram used for the 4L10Control 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 40.10CU

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)

TheLT4100 system suppostconnection 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 g
LT-4110 CU
External Ringer Interface Pin 2

a1 SPKI  pC (_)

External Ringer Pin 1

V(DC): max 48V

1(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 pagel09.

External Input
The L4100 system is not supporting any functionality for the External 1/O Input.

R$422 (GNS8ndBAM
The L74100 system Auxiliary R22 (bidirectional) interface can be configured to support different
functions. The following funaihs are supported:

T GNSS (seBNSS sentences pageS83)

1 BAM (seeBAM sentencepage84)

The R8122 interface can be configured using the web server,GBISS anBAMon pagell0.
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N Connector (ANT)

The L74110Control Unit has a N Connector (male) for the interface tolLfkd130Antenna Unit. The N
Connector interface is providindata communication and power to the antenna unit over a coaxial cable.
CKS b O2yySOG2NJ YI N) SRiguseAanageP.! b ¢ Q Aa Affdzad NI G§SR

NOTE: Do not connect or disconnect the antenna cable when thd1T0Control Unit is powered.
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Bluetooth
The L74110 Control Unit has built in Bluetooth 4uith integrated antenna providing wireless
communication between Bluetooth capable devices and thd100 system.

MaxPower:RF Tx Power 10 dBm

NOTE The Bluetooth interface and pairing is describe®lnetoothon page6O.

NOTE Thebuilt-in Bluetoothmoduleand functionalitywill not be availablein future productionof
the LT-4110ControlUnit 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 Page3lof 141



LT-4100 User & Installation Manu&ev 1.03 Interfaces

LT4130AntennaUnit

The L74110Control Unit and the #4130 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
requirements to the coaxial cable. The RF and DC requirements are specifaudan and Tableb.

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

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

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

Table5: DC Coaxial Cable Requirements

NOTE The DC coaxial cable resistance tigdisted inTable5 and used to calculate the maximum
cable length is the sum of the DC inner conductor resistance and the DC outer conductor
resistance. Some data sheets are not providing enough information about the DC
resistance, in which cases, the cable manufacture rhasipproached to obtain this
information.

Lars Thrane A/S has calculated the maximum allowed cable lengths with two coaxial cables as illustrated in
Table6. The twocoaxial cables are FF195LSFROH-§8R&nd FF400LSFROH (-2RELMR400).

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

Table6: Maximum coaxial cable leng{lcable examples)

The cable lengths calculatedTiable6 are obtained by using the maximum D&Sistance K] from Table5
and compare these maximum DC requirements with the actual DC resist@kog pf the specific coaxial
cables. The FF400LSHFRand FF195LSFROX total DC resistance numbers are liBédadieion 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 section (FF195LSFRO
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 a specificacgal cable.

NOTE The L74110Control Unit must be powered off when connecting or disconnecting the LT
4130 Antenna Unit.
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Power Consumption
TheLT4100system 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.

Maximum
The L4100 system maximurpower consumption is listed ifiable8. The maximum power consumption is
calculated with activity on all interfaces.

24 VDQViaximum Power Consumption (Watt)
System Unit Power [W]
Total Power (maximum) 24
Table8: Maximum Power Consumpti¢@4 VDC input)

12 VDC Maximum Power Consumption (Watt)
System Units Power [W]
Total Power (maximum) 24
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. The supported coaxial cable lengths for
the L4100 system are describad LT-4130 AntennaUnit on page32.
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DC Isolation Resistance and ChssGround

TheLT4100 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. Thigction will provide details about installation precautions, which must be

followed.

LT4110Control Unit (back view) with an upscaled power connector are illustriat€thure30. The Chassis
ground (GNDC) must be connected sufficiently to the vessel gréiriD2218 Power Cable, 3must be

used to connect the L#110Control Unit to the vessel 12 or 24 VDC power source. DC isolation resistance
measured on a disconnected-4T10Catrol Unit between GNDC and VDL 50 MK

Chassis Ground
(GNDC) .,

7 n-y
(® © © ®

)
—

Figure30: LF4110Control UnitVDC(+), VDg{(and GNDC)

The L74130 Antenna Unit (bottom view) is illustratedkigure31. Chassis ground (GNDC) on th&l130
Antenna Unit is defined as the mechanics (connected to the mounts).

Chassis Ground
(GNDC)
VDC (-)

Figure31: LF4130 Antenna Unit (VDC(+), VBCind GNDC)
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DC Isolation Resistance and Chassis Ground

DC isolation resistance measured on a disconnectetl BT AntennaUnit between GNDC and VDEX 50
a K@DC+) and VDC (+) is respectfully the N connector thread and the N connector center conductor.
Figure32is ilustrating the L4100 system consisting of 4IL10Control Unit, L#130 Antenna Unit, and
the coaxial cable connecting these two units.

LT-4130 Antenna Unit

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

GNDC

ANT

LT-4110 Control Unit

PWR

Vessel Chassis Ground

+ -

Vessel 12 - 24 VDC

LT-4130 Antenna Unit

Mechanics: Vessel Chassis Ground (GNDC)

N-Conn. center conductor: VDC(+)
N-Conn. thread nut: VDC(-)

LT-4110 Control Unit
N-Conn. center conductor: VDC(+)
N-Conn. thread nut: VDC(-)

PWR (red wire): Vessel VDC(+)
PWR (black wire): Vessel VDC(-)
GNDC: Vessel Chassis Ground

Figure32: Definitions of VDC (+), VDX &and GNDC

It is important that the coaxial cable, connected to both the#dllTOControl Unit and L-#130 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 connected directly to the N connector of the two units.

NOTE Make sure that the L-#130 Antenna Unit is connected suffictnto vessel ground. Also,
make sure that the N connector on the-I30 Antenna Unit, VDG (s not connected to
the LT4130 Antenna Unit mechanics, GNIXGs important to adhere to thisequirement
S0 as not to get a bad Dsblationresistance.

Lars Thrane A/S

www.thrane.eu
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Galvanic Isolated Power Supply

Use an IEC 60945 approved AC/DC or DC/DC galvanic isolated power supply fdl 0@ dyEtem (L-T
4110 Control Unit). The galvanic isolated power supply must be used to protect-#O0BystemA 15A
external fuse must based for both AC/DC and DC/DC power supply units as seigure33 and Figure
34.

AC/DC Galvanic Isolated Power Supply
Connection of an AC/DC galvanic isolated power supplysgated inFigure33.

LT-4110 Control Unit

20A
\
Circuit Breaker
15A
+ -
24 VDC
AC/DC
‘ ‘ L Battery
AC L—— Back-Up
mains (optional)

Figure33: AC/DC Galvanic Isolated Power Supply

DC/DC Galvanic Isolated Power Supply
Connection of ab@DC galvanic isolated power supply is illustrate&igure34.

LT-4110 Control Unit

20A
|

Circuit Breaker
15A

+ -
24 VDC

DC/DC

‘ ‘ |_ Battery

DC L—— Back-Up
(optional)

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

The L74100 system is controlled from the 4L10Control Unit, which is the interface for operating and
configuringhea @ a G SY® ¢ KS 02 y (-NEdisplayyshpportiKg-day amd nigh®roodes. (i@ ¢
layout of the display and buttons is illustratedRigure35.

[ §\
l'd ™ I'& n F N B 1
L0 b1 &) 2]

A =4 Lmlkmlkwl
l'd ™ r N F N B 1
| %% | ERNENE
~ ' =4 Lﬂll\llkml
I8 ™ F N 5]
= |z 8 )
== s W) e
& ™ F N 5 ]
Difine ES1ENIE:
\.+l\—l\ - )
|’= ‘I |r = ‘l |f =‘| 1/4!7:5-**\\%
A - A - A - f—\‘- ‘.‘\I i
| BACK | ([« t>/) | ENTER |
[ & Y [ & Y r 5] Y\ /i
(=) (=) (wew] v/
o ?,

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

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 ao0T gAff OKFy3S 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 ttthallednumber is available irhe display 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 crawdlieated with
an icon in the status bar.

1 Onhook button: The button is illustrated with a recbtored handset. Pressing the ¢nwok 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 navigate in the menu. Press the MENU buttoth&o exit
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 the bottom of the display. The soft keys are used
for different purposes and their functions will change in the operation modes of the system.

1 Navigation buttons The navigation buttons (BACK, arrows, and ENTER) arbousedigation
purposes in the menu layout. 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
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respectfully.The arrow buttons can be uséd change brightness level if the brightness 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 succession (< 1s) will cycle through a selection of letters, digits asp#oial 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 status bar will show the current input mode,
indicating which characters cdme cycled if any. 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.

POSN: 55°49.154N 012°29.291E

UTC:  2021-03-22 07:54 |II } Status bar
II

L View area
LT-4100 System

Contacts Call History Redial } Soft keys

Figure36: LF4110Control Unit Ul display sections

The essential system status and system notifacegiare 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 itres\aetv.
The soft keys can also change without changing view 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
o O13INRBdzyR AY a5 & YXDSEK (¢ KR RREE A LAtAIYED SINTIESR  KEING LIK A

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

The status bar has a dedicated sectiondmsenting time and position and 7 slots for system status icons.

Time & Position Slot
7 6 5 4 3 2 1

UTC: 20191127 14:08 e B4 )
POSN: 55°49.152N 012°29.291E  * ** Abc % ‘O-llll
Figure37: LF4110Control Unit Ul (status bar)
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NOTE The status bar contains a flashing square in the upper left corner to verify that the display
never freezesseeFigure37 above 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 icon, the slot will continusly take turn showing one icon at a time for a few seconds
before cycling to the icon of the next function.

Network Status- Slot 1

x The L74100 system has no satellite signal and is not registered on tH
Iridium®Network.

The L74100system has satellite signal = 0 and is registered on the
Iridium®Network.

The L4100 system hasatellite signal =1 and registeed on the
. Iridium®Network.

I The LT4100 system hasatellite signal =5 and registeed on the
.Ill Iridium®Network.

Tablel0: LF4110Control Unit Ul network status

Iridium Service- Slot 2

‘. Active voice call or ofiook mode.

t‘ Voice service unavailable due to an unspecified error

1‘.1, There is an activdataconnection

F
% Data service unavailable due to an unspecified error

Tablell: LF4110Control Unit Ul Iridium service

Lars Thrane A/S www.thrane.eu Paged400f 141



LT4100 User & Installation Manu&ev 1.03 User Interface (Ul)

Notifications - Slot 3

P There are one or more missed calls.

QO | There are one or more voicemail messages.

Tablel2: LTF4110Control Unit Ul notifications

Audio- Slot 4

% The microphone on the handset is muted.

Tablel5: LF4110Control Unit Ulaudio

Input Mode - Slot 5

1 23 The numeric keypad can be used to enter a phone number or nume
et number.

ﬂb C The numeric keypad can be used to enter text. The first letter of a
—= sentence will be in upper case.

The numeric keypad can be used to enter text. All letters will be in lg
— case.

.ﬂ\BC The numeric keypad can be used to enter text. All letters will be in u

case.
Tablel4: LF4110Control Unit Ulinput mode
MiscellaneousFunctions- Slot 6
* A Bluetooth device is connected.

Tablel3: LF4110Control Unit Ul miscellaneous functions
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BAM Status Slot 7

I‘ Active- unacknowledged warning

5" Active- silenced warning

! Active- acknowledged warning

—) Active- responsibility transferred warning

v Rectified- unacknowledged warning

l Active caution

Tablel6: LF4110Control Unit status bar(BAM status)
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Menu System
The L4100 syster@ @ainmenuis accessed bgressing the MENU button on the keypad. The user will be
presented with a layout as illustrated kigure38.

UTC:  2021-10-22 08:30 I
POSN: 55°49.154N 012°29.290E Jl

Call History
Phone Usage

Figure38: LF4110Control Unit Ul display (main menu).

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

Submenus Entries
Phone Contacts
Call History
Phone Usage
Settings Audio
Display
Date & Time
Phone Setup
Bluetooth
IP Data
Remote Access
Reset Options
System BAM Alerts
Network
SIP Phones
GNSS Status
Subscription
System Info
Power Supply
Tablel7: LF4110Control Unit, sulmenu layout.
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User Interface (Ul)

Lars Thrane A/S

UTC: 2021-10-22 08:30 I
POSN: 55°49.154N 012°29.290E Jl

Call History
Phone Usage

Figure39: Phone submenu

"UTC: 2021-10-22 08330 I
POSN: 55°49.154N 012°29.290E al

WUPhoNEN _ Settings |

Display

Date & Time
Phone Setup
Bluetooth

Figure40: Settings submenu

"UTC:  2021-10-22 08:30

POSN: 55°49.154N 012°29.290E '||I

BAM Alerts

Network
SIP Phones
GNSS Status
Subscription

Figure41: System submenu

www.thrane.eu

Phone submenu:
MENU-> Phone

Phone submenu:
MENU-> Settings

Settings submenu:
MENU-> System
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Activating the System

A few things must be completed before you can have an operatior&lQd system on board your vessel.
It isassumed that you have received the4T00 system frona Lars Thrane A/8istribution partner - this
could be directly or indirectly. The Lars Thrane dis&ibution partner will be able to assist you with all the
guestions you might have to the product or service. The Lars ThrargisiiBution partners are listed on
0§KS 02 YLJ yetesd/wwivdhtasdeleid S Y

The following steps are required for activating thed1D0 system:

1 Acquire aCertusSIMcard and actiate this

IMPORTANT In order for theLT4100system to be deemed operational and ready for continuous
service: i) it must be correctly installed per the specifications in the User & Installation
Manual of theLT4100{ I G St f AGS / 2 YY dgFM@Uséri&Angtalationed a G SY 0
al ydz £ ¢ vidium SMWicard, Whiclsservelddo evidence that a terminal has been
4dz0 aONAOSR (2 LNARAdZYQa bSGo2N] X KIFa 0SSy :
card is at all times required for operation of the equipment and is a critical and
indispensable pa of the LT4100system. Without a valid Iridium SIM card correctly
installed and continuously maintained in the inserted position in thd 1T0Control Unit,
pursuant to the instructions in theT-4100User & Installation Manual, the terminal is not
operational and not ready and available for continuous use on any vessel.

Acquire aCertusSIM Card

A CertusSIM card must be used for activatingg B4100system. Th&ertus 8V card is described and
illustrated inCertusSIM ard (SIM)on page25. TheCertusSIM card may bacquired directly from your
Lars Thrane A/8istribution partneror from an Iridium Certus Service Provid€heCertusSIM card must
be inserted in the L-#110Control Unit before powering up the system

Postpaid Voice Features

All Iridium Certus terminals can only be used with the standard postpaid voice service. The postpaid voice
service features the ability to block calls either ingoing or outgoing, call forwarding, call forwarding when
busy, call forwarding when there is moaswer and call forwarding when the-4Z00 system is unreachable.
Configuring and using these features is describad 8upplementary services page53.
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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 activaied the
4100system (or any other Iridium activated product).

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

Company Careers Ourlegacy Press Investors Blog Store | m

I rl d I u m Network  Solutions v Products v Services v ’O
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& { SNBAOS t NRPJAR

You can use the following information:

1 ICCID (SIM card serial number)
1 MSISDN (Mobile Subscriber ISDN narpb

NOTE The IridiumCertusService Provider (SP) must be contacted for any changes to the
LINE GAAA2YAYy I W2 K gibidforraydu whSe\Buk TAS00dySEI® A R S NI
provisioned.
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Change of Hardware and Software
This section wilbrovide some guidance and instructions on replacing system units or updating software.

Change of Hardware

This section will provide some guidance on replacing system units and what the uset ®#the0system
should be aware of, seBablel8.

Change of Hardware

Hardware Procedure Comments

LT4110Control Unit The L¥4110CU can be replaced by swappin( All user data (contacts and cd
the hardware. Remember the Certus SIM cg history) will belost sincethe

FNRY (K-&10eptf RQ [ ¢ L4110/ ! A& GKS
the system.
LT3120 Handset Change hardware. Test thenew hardware.
LT3121 Cradle
LTF4130 Antenna Unit
Certus SIM Card TheCertus SIM cardan be replaced with a | Only a Certus SIM card can |
new CertusSIM card used in the LA100 system.

Check status of the Certus S
card with an Iridium Certus
Service Provider.

Tablel8: Change of Hardware in the-4100system

Always removehe DC input power to theF4100system when changing the hardware and system units.

NOTE Changing the€ertusSIM cardnayrequire involving o&in Iridium CertusService Provider
(SP). For details of the IridiuBertusService Provider (SP), sketivating the Systeran
page4s.
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Software Update

TheLT4100system must be software updated by using the web server, configuratiofiware update,

seeSoftware updaten pagell6. Accessing the web server is describeAdoessing the builh web server

on page87. The software update procedure will automatically updateydtem units connected to the LT
4110Control Unit. The Lars Thrane Image L&) e.g.LT4100v1.00R-00XXlti will include all software

components to all system units. All system units connected to thllDControl Unit will be upgraded or
downgradedo be aligned with the L#110/ 2 Y i NBf ! yAGSZ 6KAOK A& (G(KS WYl a
the software update procedure is started, the-dT10/ 2 Y G NRf | YAl G6AYR2g gAfft Ay
Ay LINPINB&AE Fighred#3 Aff dZAGNI SR AY

Software Update

Software update

in progress
°

Figure43: Software update

Once, theL 4100system has finalized the software update, the system will reboot.

NOTE Pleasecheck the Lars Thrane A/S company website for newest available software for the
LT4100system.
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SystemServices

VoiceCall

TheLT4100system support x voice callia twovoicelineghigh-quality). The voice calls can be

simultaneously active if they are run on different voice lines. The system can be set up to use one or two
voice lines. The voice lines are configurable and can be set up to cover multiple phones. Any voice call to or
from the LT4100 system willgenerate a record in the Call History placed in the Phone submenu (MENU
Phone-> Call History), se8ystem SubmenuiBhoneon page63.

The two voice line system enables the owpnéthe LT4100 system to have two voice calls up at the same
time from different phonese.g.,the bridge can have an active call, while the captain can have an active call
simultaneously from his cabiithe two voice lines each have their own unique plhoamber and they

function as two separate entities, with the user being able to configure SIP phones and4ah&d Tontrol

Unit for each or both linesAn example voice line configuration candsen onFigure44 below.

—> CU Handset

Voice line 1 » SIP Phone 1

LT-4100 System —»> SIP Phone 1

Voice line 2 1y SIP Phone 2

| SIP Phone 3

Figure44:. Example of voice line configuration

The system is per default set to choose voice line automatiaathwill choose line 1 per defawithen
initiating MO calls, however this can be configured to either automatic or manual selezsiaigscribed in
System SubmenpSettingson page 68.

Lars Thrane A/S www.thrane.eu Page49of 141



LT-4100 User & Installation Manu&ev 1.03 System Services

External SIP Phones

The LT-4100system is supportingonnection of external SIP phones, up to 8 external SIP phones. The
configuration of the SIP phones must be completed via the web server,.etephonyon pagel06. Figure
45is illustrating the connection of thexternal SIP phones. Connect the SIP phones directly to t4&10T
Control Unit Ethernet (LAN port

Ethernet SIP Phone
(Up to 8)

LT-4100 system

Figure45: SIP phones

NOTE The SIP phone might require a DHCP Server to get an IP address assigned. Depending on
network setup, it might be needed to configure DHCP ServerenmtheL T4100system.

The LT110Control Unit Ul display (MENY Systemf { Lt t K2y Saov gAff LINRPBOARS
of the SIP phones configured from the web server.

UTC: 2021-10-22 09:08 II
POSN: 55°49.154N 012°29.290E Jl

SIP Phones
SIP Phones:

Number Caller ID Lines Status
1100 1100 2 Registered MENU-> System> SIP
1101 1101 2 Registered Phones

Figure46: System Submenu (SIP Phones)

An active voice call to/from a SIP phdeanot shown on the Control Unit on Certus, $égured?.

"UTC: 2021-10-22 09:10 II
POSN: 55°49.154N 012°29.290E Jl

LT-4100 System

Contacts Call History

Figure47: External SIP Voice Call
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An incoming voice call taken by the SIP phone cannot be forwamdeelit has beetaken by any of the
voicelines

TheLT4100system is supportingpcal calling between the SIP phones and th&140 Handset. The
number plan is illustrated iablel9. The Caller ID is defined by the user, whenfiguring the SIP phones.

LT41005 System Number Plan (local calls) External SIP voice call
Number Caller ID Comments not shown on the LT
1000 LT4100User LT-3120 Handset 4110 Idle screen.
1100 SIP Phone 1
1101 SIP Phone 2
1102 SIP Phone 3
1103 SIP Phone 4
1104 SIP Phone 5
1105 SIP Phone 6
1106 SIP Phone 7
1107 SIP Phone 8

Tablel9: Number Plarflocal calls)

NOTE TheLT4100systemis supportingtwo outgoing satellite voice connectienA local call
between two local users will not busy the Satellite voice connection.
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Analogue Phone Adapter

TheLT4100system is supporting connection aff externalAnalogue Phoné&dapter (e.g. Grandstream)

¢KS ydzZYoSNI 2F the{Q LK2ySa otflAy hftR ¢SftSLK2yS {
Phone Adapter, must be configured as SIP phones ih'B44 00system, see configuration of SIP phones in

Web server, Telephonyn pagel06. Connect the SIP phones directly to the4IT.0Control Unit Ethernet

(LAN port)

—2Wire, pors1
Eth t Analogue Phone
LT-4100 system erne
Adapter 2-wire

b——* POTS2

Figure48: 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 Server moded.iR the
4100system.

The Analogue Phone Adapter (POTS phones) will be handled as SIP phone3-4#41@Gsystem.
Therefore, carefully read the section describing the SIP phones in sé&bttemal SIP Phones pageb0.

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

Configuration of Grandstreaid T8@ Adapter(example)

If you would like to connect the Analogue Phone Adapter directly td #€100system, then it might help
you to insert a passive switch between th€4100system and the Analogue Phone Adapter, while
completing the setup (to allow for an extra LAN port during configuration).

Step 1 Connect theLT4100system, Analogue Phone Adapter, and PC using a pasegicé

Step 2:Login to theL F4100system web server. The IP address can be read from the display (MENU
System> Network: IP address)

Step 3:Configure thee F4100a @ A G SY G2 W51/t {SNIBBSNR Y2RS ORSLISYR)
the SIP phones (Password, and Caller ID)

Step 4: The Analogue 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 WrFrFQ F2tft26SR 08 WnHQUL halohue Brore Adapted A y & i NM

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

Step 6: The POTS phones should now be registered and ready to use (the passiveaswbe removed)

Lars Thrane A/S www.thrane.eu Pageb2of 141



LT-4100 User & Installation Manu&ev 1.03
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Supplementary services

As described iRostpaid Voice Features page45, the LT4100 system offers a list of voice call features.
What they are and how they function is described in the following sections

Call Barring

The call barring feature allows the operator of the4IDO to block all incoming or all outgoing calls. To
enable and disable this follow the instructions below

Outgoing Call barring

1 Activate Dial*33*<4 digit password>
1 Deactivate Dial*34*<4 digit passwad>
9 Check status Dial*33

Incoming Call barring

1 Activate Dial*35*<4 digit password>
1 Deactivate Dial*36*<4 digit password>
9 Check status Dial*35

NOTE: The default password B00Q

Call Forwarding

The L74100 system can be set up to forward all incoming calls based upon the interaction with the system.
The call can be forwarded due to four reasons: Unconditional, Busy, No Answer, and Not Reachable.
Configuring the system to one or more call forwaglstates can be done as per using the codes listed in

Table20 below.

Call Forwarding
Cause Register Activation | Deactivation| Check Status
Unconditional | *21*<number> *21 *22 *23
Busy *67*<number> *67 *68 *69
No Answer *61*<number>*<timeout># *61 *62 *63
Not Reachablg *24*<number> *25 *26 *27

Table20: Call Forwarding

To activate call forwarding the user must first register and then activate the specific cafiriding feature.
To deactivate or check status use the call codes a3 g@iele20.

Lars Thrane A/S

www.thrane.eu
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Data

This section describes the different ways the4ID0 system can be set up to handle outgoing and

incoming dataThe section describes the concepts and effects of the user actgasdingData. For

further information on how to configure the system for dananagementyWeb server, Network on page

91 andIP Dataon pagel05. The Data usage can be seen in the Phone Usage submenu in the Phone menu.
This is shown iBystem SubmenpiBhone Note that the L#110 does not present the Data usage with

100% accuracy as e.g.bad connection could force the system to resend data @ckvhich is not

tracked in the Data usage list.

NOTE The L74100 system has a built in DNS server which will cache user input, ensuring input is
stored for down the line. Having an input DN®ver reduces the user data stream
eventually reducing data cost.

Dataactivation

The L4100 system can be configured to eithed f ¢ | &k Wa Ry @l f Ahislcanlkither Belbd®
on the Web server as describadWeb server, IP Dataon pagel05, or viathe LF4110 Control Unias
shown inSystem SubmenuSettings

Alwayson

When the system is set #lways orthe data stream will as the name suggests always be open for activity,
and the system will be able to send data if need be and if permitted by the outgoing firewall / port
forwarding rules.

Manualstart/ stop

When the system IP data stream is seManual start/stopthe user has direct control of when data is

allowed to be sent by the system. The user is ableotrol this directly via a’5 I G | or @& F &F Qa G 2 LIQ
soft keyon the LT4110 Control UnjtseeFigure49 and Figure50 on page54 and55. TheManual start/stop

setting gives the operator of the systamore direct control over when data is transmitted from thygstem

andwill therefore be the moreeconomicabkolution to outgoing IP data, as nothing is sent when the data

stream is manually turned off.

UTC: 2021-10-22 07:57 II
POSN: 55°49.155N 012°29.291E ul

LT-4100 System

Contacts Call History Data Start

Figure49: Manualdata Start
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"UTC: 20211022 07:57 II
POSN: 55°49.155N 012°29.291E al

LT-4100 System

Contacts Call History Data Stop

Figure50: Manual data Stp

IMPORTANT: This configuration of the data stream ombfers to outgoing data.

IMPORTANT: It is only possible to stop (block) outgoing data. It is not possible to stop (block)
incoming data. If an application has created a bidirectional data stream, stopping
the IP data stream, does not signal to the oteadpoint to stop sending incoming
data. Until the endpoint stops sending incoming data, the data will be transferred
over the satellite link and billed.

NOTE: PPPoE connections are not affected by Manual Start/stop

DNS
The L74100 contains aecursive caching DNS server. The DNS server resolves names in the local domain
(hostname and DHCP client names), and uses external DNS to resolve names in other domains.

It is possible to use external DNS servers directly (without using the caching D&% stowever, if the
firewall is enabled it is recommended always to use the caching DNS server.

NOTE: If the firewall is enabled the DNS server only resolves names allowed by the firewall rules

NOTE: The DHCP server automatically announces the addfebe DNS server. When the-LT
4100 is in DHCP client mode or IP static mode, the PC must manually be configured to use
the DNS server at the 141.00
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Outgoing firewall

The L74100 system allowthe user to configure theutgoingfirewall to only allow specific network traffic.
This permits the user tblockoutgoing network traffic g that IP datds only used for warranted actions.
The effect of this action is shown &igure51. Setting up the outgoing firewall is described in
Configuration Network on page91.

LT-4100

LAN

Outgoing firewall

Figure51: Outgoing firewall

Port forwarding

Port forwarding may be used on the-£T00 system to remotely access IP data services running on user
equipment connected to the L4100 LAN port. This allows the user of the system to configure web access
for specific services using the LAN port on th&100. To be able to use port forwarding, the IP address of
the system using the 4100 LAN port should be statically assigned. This is explaitedaih inWeb

server, Networkon page91.

NOTE: Portforwarding rules are not affected by using Manual Start/Stop for IP Data activation as
that action only covers outgoing data.
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Masquerading

If the user of the L'A100 system has cfigured a data connection to a pc or service which has a preferred
way of access to thimternet, then masquerading may be of use. Masquerading allows the user to change
the IP address for services targeted by port forwarding or the DMZ hossolieelPaddress will be
changed to the IP address of the4100 LAN port. This forces the service to use thé10D data service.

An example oftiis is illustrated irfFigure52, where a DMZ host is uséd/ith masquerading active theMZ
hostcan only see the L4100 LAN port IP address and is forced to use it to access the IP data.

Masquerading
+— +—
—» | LT-4100 | ——
— | Reply
[ =
DMZ host

No masquerading

x<Re—p'"E | 1T-4100 | +——
. .
L=

DMZ host

Figureb52: Port forwarding (masquerading)
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Remoteaccess

The L74100 system offers the user the ability to remotatgessthe LT4100 web interface. This feature
makes it possible to access the systemmfithe internet To enable activation of remote management it is
required that the IP address provisioned to the terminal is known, and it is required that the IP address of
the access point is provided to the Certus Service Provider. This is furthebddsofPublic IRiddresson
page58. How to configure the system for remote access is describh&ystem SubmenpSettings

NOTE Remote accessis not free of charge and costs data. Note that the remote access feature is
not optimized.

Public IPaddress

To be able to use the remotecess feature, the operator of the system needs to have the public IP address
provisioned to the terminal, which is based on the IMEI and ICCID numbers. Thidseped by Iridium,

but the user must contact their Certus Service Provider for retrieval of the IP address.

In addition, the operator of the system needs to provide Iridium with the IP address of their remote access
point. This IP address must alsogrevided to the Certus Service Provider. This is necessary as Iridium
must configure their firewall to accept the IP address of the service point so that it can accesgHIGOLT
system remotely.
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PPPoE

Pointto-Point Protocol over EtherndPPPOE) is a link layer network protocol used to facilitate direct
communication 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 existangeEtt network.

This logical separation of the two IP networks allows théd 100 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, bBPPoE has the additional advantages of being connection oriented and having
built-in authentication.

Also important is that operating systems like Microsoft Windows can be easily configotréalsend any

data over the PPPoE network, except to/from aggtions explicitly configured to use the PPPoE network.
Because PPPOE is connection oriented, the user can manually Connect/Disconnect from the PPPoE network
andthus control data usage directly from the PC. Some applications can even Connect/Disconnect
automatically making the use of PPPoE completely transpaR®®.oE is configured using thed1D0O Web

server, seehe PPPoE section undsetworkon pag 91.

NOTE: The IP data manual start/stop doaet affect the PPPoE connection(s). To stop data
flowing on a PPPoE connection, the PPPOE connection must be diszhne

When configuring PPPoE in the41I00, it is optional whether the network traffic shall be routed through
the firewall. Avoiding the firewall can be useful in case of trusted applicatiogsweather or email) or for
complete network devices trusted not to misuse the satellite link. [@itier can be e.g IoT devices or an
advanced network router, which can automatically route traffic between thé 100 ance.g.,a VSAT
system, depending othe availabilityof the VSAT service.

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

NOTE: The L4100 PPPoE uses CHAP for authentication. The Authentication phase is ehcrypte
but not for the IP data.

NOTE: PPPoE is per default disabled and must be activated for use.

NOTE: Instructions on PPPOE setup can be found imdch Note 99.03028
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Bluetooth

The L74100 system offers the user the ability to wirelessly connect egaift to the system using the
Bluetooth interface. The Bluetooth feature enables the operator of the system to use #h&d0Tsystem

data connection on their Bluetooth connected equipmertie system currently offers the ability to

connect8 devices simudtneously. The user should consider that connecting 8 devices and accessing data
features on all 8 will result in slower data speeds as this ditleL F4100 download between many

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

Note the Bluetooth featurgovernsthe set rules for the Outgoing Firewadigardingdata transmission. For
more information se@utgoing FirewalinderDataon page54.

NOTE Thebuilt-in Bluetoothmoduleand functionalitywill not be availablein future productionof
the LT-4110ControlUnit 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 transmissiotfirom the LT4110 Control Unit to Bluetooth connected devices. The connectivity is set up
usingthe PAN profile which makes the Bluetoatktwork 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 thé10D sgtem.
Therefore Bluetoothfunctionality is limited to offering a data transmissibetween the connected device
and the L4100 system

How to pair

Pairing devices to the 100 using Bluetooth is a straightforward operation. The user must enable
Bluetooth on both the L-A110 Control Unit and thdevice to pair Bluetooth is enabled on the 44110
Control Unit in the Bluetooth sutbenu under the Settings menu, this is describe8ystem Submenus
Settingson page66. Figure53 below showdhe Bluetooth submenu with Bluetooth enabled, the system is
now ready to pair.

"UTC: 2021-10-25 08332 II
POSN: 55°49.150N 012°29.291E al

Bluetooth Enabled System:

MENU-> Sttings

Device Name LT-4100
IP Address 192.168.255.1 >Bluetooth
Netmask 255.255.255.0
Bluetooth Address F0:D4:F6:00:00:EF

Figure53: Bluetooth (How to pair) &

NOTE: For the L4100 to be able to pair to a Bluetooth device, thedIL0 Control Unit must be
in the Bluetooth submenu
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The L4100 is chosen from the Bluetooth list on the device which shall be connected. From there a pairing
code will be displayed on the 4L10 Control Unit screen, séégure54.

Pairing with: NBIljdzSa iz LINI
iPhone pair

Verify pairing code:
941777

Pair Reject

Figure54: Bluetooth (How to pair) 2/5

¢KS dzaSNJ OFy y2g SAGKSNI LINBaa Wtl ANR (2detideTheld g A K
Wt |sdftkeRRis pressed and the device (in this case an iPhone) is connected-AHEOLWIll now display
the Bluetooth symbol as displayed &igure55.

UTC: 2021-10-25 08:32 * II
POSN: 55°49.151N 012°29.292E al

Bluetooth Enabled Bluetooth is enabled and

Device Name LT-4100 a device is connected
IP Address 192.168.255.1
Netmask 255.255.255.0
Bluetooth Address F0:D4:F6:00:00:EF

Figure55: Bluetooth (How to pair) 3/5

The connected device (in this case the iPhone) will now be displayed Wrievn5 S @ AabtSed@tom
of the Bluetooth submenu, this is displayed Bigure56.

UTC: 2021-10-25 08:33 * II
POSN: 55°49.150N 012°29.292E Jl

The connected device is
aK2gy dzy RSNJ
5SPA0SaQd t |
remove the device

Forget

Figure56: Bluetooth (How to pair) 4/5
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To disconnect the device from the-BTO00 the user can eithatisable Bluetooth on the L4110 Control
Unit or the paireddevice omress the C 2 Ndtieil. Qsing th& C 2 N@Ftieii @l remove the device
from the list as seen oRigure57.

UTC: 2021-10-25 08:33 II
POSN: 55°49.150N 012°29.292E Jl

Known Devices

The device has been
disconnected and

No known devices forgotten

Figure57: Bluetooth (Howa pair) 5/5
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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, Call HistdBhone Usagexe Figure58
for the layout of the Phone submenu.

UTC: 2021-10-22 09:20 II
POSN: 55°49.154N 012°29.290E al

SiP Phones;

Call History MENU-> Phone
Phone Usage

Figure58: Phone submenu
Contacts

The Contacts provides a list of contacts created by the user. Create eoné@ct by pressing the soft key
WbS6Q YR FRR LK2YS ydzZYoSNI FyR yYIYSd ¢KS LIK2yS yd
is currently not possible to addrail addresses under contacts. The Contact list can contain 100 contacts.
Useinternatiy  f Yy dzZYo SNJ LINBFAEZ SAGKSNI WbQ 2N Wnn- - Q AY
GKS tAad o0& LINBaaiay3a (GKS az2Fid 1Se ws5StSiSQ IyR 02

NOTE The user can select an entry from the Contacts (Begt Phongand use the Offiook
button to establish a voice call to the contact.

UTC:  2021-10-22 09:20 II
POSN: 55°49.154N 012°29.290E Jl

1100 1100 Contacts:

1101 1101 MENU-> Phone>
Test Phone 004529401008 Contacts
Voicemail *86

New

Figure59: Phone submenu (Contacts)

Lars Thrane A/S www.thrane.eu Page630f 141



LT-4100 User & Installation Manu&ev 1.03 System Submenus

"UTC: 20211022 09:20 1 |
POSN: 55°49.155N 012°29.291E - Jl
Name Test Phone 2 Adding a new contact:
Phone | Input name and phone
number
Done Cancel

Figure60: Contacts (New Contact)
Call History

The Call History provides a complete list of all voice calls: outgoing, incoming, and missed calls, as
illustrated inFigure61ld W! y{1y26y Q8 BVOGNABAAAFNEKGgALLT akKz2g a
ONBFiAy3a (GKS W yly26yQ O2yiGlOoGa Ay GKS /2yidl Ol f A
missed calls.

UTC:  2021-10-25 13:10 II
POSN: 55°49.151N 012°29.292E Jl

K, Test Phone 2021-10-25 13:07 Call History:
+4529401008 Missed MENU-> Phone> Call
A Test Phone 2021-10-25 13:06 History
+4529401008 05 sec
¢ Test Phone 2021-10-25 13:06
+4529401008 11 sec
Show Missed

Figure61: Phone submenu (Call History)
Phone Usage

The Phone Usage lists Trip and Lifetime user terminal u$hgdist includes voice totals for ingoing and

outgoing voice calls for both voice lines. Besides voice the list also includes data download, upload and total
usaget 2 AYAGOK 0SG6SSY ¢NALI FYyR [AFSHAYS .dmlsasSs LINB
illustratedin Figure62to Figure65.

TUTC: 2021-10-22 09:21 II
POSN: 55°49.154N 012°29.291E al

Trip Usage

Line 1 Total 0:13:07 Phone Usage:
Line 1 Outgoing 0:12:47 MENU-> Phone> Phone
Line 1 Incoming 0:00:20 Usage
Line 2 Total 0:03:25 (Trip usageupper vievy
Line 2 Outgoing 0:00:09

Reset Show Lifetime

Figure62: Phone submenu (Phone Usage)
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UTC: 2021-10-22 09:21
.||||

POSN: 55°49.154N 012°29.291E

Trip Usage

Line 2 Outgoing 0:00:09
Line 2 Incoming 0:03:16
Data Total 2.324 MB
Data Download 2.178 MB
Data Upload 145.321 kB

Reset Show Lifetime

Figure63: Phone submenu (Phone Usage)

"UTC;  2021-10-22 09:21 I
|

POSN: 55°49.154N 012°29.291E

Lifetime Usage

Line 1 Total 0:13:07

Line 1 Outgoing 0:12:47

Line 1 Incoming 0:00:20

Line 2 Total 0:03:25

Line 2 Outgoing 0:00:09
Show Trip

Figure64: Phone submenu (Phone Usage)

"UTC:  2021-10-22 09:21
.||||

POSN: 55°49.154N 012°29.291E

Lifetime Usage

Line 2 Outgoing 0:00:09
Line 2 Incoming 0:03:16
Data Total 2.324 MB
Data Download 2.178 MB
Data Upload 145.321 kB

Show Trip

Figure65: Phone submenu (Data Usage)

Phone Usage:

MENU-> Phone> Phone
Usage

(Trip usage, lower view)

Phone Usage:

MENU-> Phone> Phone
Usage

(Lifetime usageupper

view)

Phone Usage:

MENU-> Phone> Phone
Usage

(Lifetime usage, lower
view)

NOTE The Data Total, Data Download and Data Upload are not 100% precise as theesgsjiem
the case of a failed Data Upload will retry sending the informafitrerefore the numbers
in the Phone Usage menu as seerFogure65, will not bel00% accurate.
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Settings
TheSettingssubmenu contains the following entrie&udio, Display Date & TimePhone SetupBluetooth,
Securityand Reset OptionsSeerigure66 and Figure67 for the layout of theSettingssubmenu.

UTC: 2021-10-22 09:30 II
POSN: 55°49.153N 012°29.289E al

Settings:

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

Bluetooth

Figure66: Settings submenu

UTC:  2021-10-22 09:30

POSN: 55°49.153N 012°29.289E all
Phone Setup Settings:
Bluetooth MENU-> Settings
IP Data (lower view)
Remote Access

Reset Options

Figure67: Settings submenu
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Audio

The Audio settings handledl audio levels and notifications. Here is a short description of the audio
settings and their functionality in theF4100system (sed-igure68 for layout):

1 Speaker Volumadjusts the output level of the E4110Control Unit speaker (located below the
Brightnesshutton). The Speaker Volume setting is primarily used when operatingytem 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, when audio is directed to
control unit speaker.

1 Handset Volumadijusts the outpt level of the L3120 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 of the handset.

1 Ringer Volumeadjusts the output level of thenger whenan incoming voice call is presented in the
LT4100system. The Ringer output will be directed to theIRP0 Handset (integrated ringer
speaker on the back side) when placed in th&1LlZ1 Cradle. Otherwise, theF4110Control Unit
speaker is used for indicating an incoming voice call.

1 Key Beepdjusts the output level of the audio feedback when using thd110Control Unit
1SeLIR® /Iy 6S O2yFAIdzZNBR G2 WhTFFQ AF RS&EANBRd

UTC: 2021-10-22 09:30 II
POSN: 55°49.152N 012°29.290E Jl

Speaker Volume 80 % Audio:

Handset Volume 60 % MENU-> Settings>
Ringer Volume 80 % Audio
Key Beep 40 %

Notifications

Figure68: Settings submenu (Audio)

UTC:  2021-10-22 09:31 II
POSN: 55°49.152N 012°29.290E al

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

Figure69: Settings Submenu (Notifications)
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Display
The Display settings handles all display settings: mode (day or night time) and brightness.

"UTC: 2021-10-22 09:31 II
POSN: 55°49.152N 012°29.290E al

Mode Day time Display:

Brightness 70 % MENU-> Settings>
Display

Figure70: Settings submenu (Display)

NOTE ¢KS RAALIEIFE aSddadAaAy3aa OFNR I Khhyps SHE0Qpesspifthed dzNS |
WY NR IKAgEBEAYY OKIFy3ISa (KS oNRIKI(GNS A KIS K35 0B | 2
changes between day amighttime.

Date & Time

Date & Time settings provides the user with a possibility to change formatscaitnpleting the Installation
Wizard. The.T-4100system supporthe following date formats: YYN¥M-DD, D MMM YYYY,
DD/MM/YYYY, and MM/DD/YYYY. The time format can be configured to either 24 or 12 hours.

"UTC: 2021-10-22 09:31 I
POSN: 55°49.152N 012°29.289E al

Date Format YYYY-MM-DD Date & Time:

Time Format 24 hours MENU-> Settings> Date
& Time

Figure71: Settingssubmenu (Date & Time)
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Phone Setup

As described iystentServicesVoiceCallon page49, the LT4100 system offers two voice lines. In the
phone setup submenu, the user can choose to either automatically choose linem@mnually choose line.

If manualis selected, the user will have to choose between Voice line 1 and line 2 each time an outgoing
call is established from the #41.10 Control Unit. The selection of Automatic or Manual can be seen on
Figure72 andFigure73.

TUTC: 2021-10-22 09:36 II
POSN: 55°49.153N 012°29.290E al

Phone Setup
Line Selection Automatic Phone Setup:

MENU-> Settings>
Phone Setup

Figure72: Settings submenu (Phone Setup)

TUTC: 2021-10-22 09:36 II
POSN: 55°49.154N 012°29.290E al

Phone Setu
Choose between

Line Selection Automatic Wl dzii2aYlFGAdQ
voice line selection for

outbound calls from the
LT4110

Apply Cancel

Figure73: Settings submenu (Phone Setup)
Bluetooth

The Bluetooth submenu offers the user the ability to wirelessly connect devices to-#EDTusing
Bluetooth. How to setup this connection is describe®lnetooth How to pairon page60.

"UTC: 2021-10-22 09:36 II
POSN: 55°49.154N 012°29.290E al

Phone Setup:
Bluetooth Disabled MENU-> Settings>

Device Name LT-4100 Bluetooth
IP Address 192.168.255.1
Netmask 255.255.255.0
Bluetooth Address F0:D4:F6:00:35:9E

Figure74: Settings submenu (Bluetooth)
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"UTC:  2021-10-26 06:48

POSN: 55°49. 151N 012°29.291E al
Device Name LT-4100
IP Address 192.168.255.1
Netmask 255.255.255.0
Bluetooth Address F0:D4:F6:00:00:EF

Known Devices

Details

Figure75: Settings submenu (Bluetooth)
IP Data

As described ibata Dataon pageb4, the user has the ability either manage outgoing data usage as either
Wiways OQ Rada® &St SOGA2yd ¢KS &St SOGA2y -81800CorE@ whit (i KS
and can be seen drigure76 andFigure77.

"UTC: 2021-1022 09:37 II
POSN: 55°49.154N 012°29.290E Jl

Phone Setup:
Availability Always On MENU-> Settings> IP
Data

Figure76: Settings submenuR Datg

UTC: 2021-10-22 07:57 II
POSN: 55°49.155N 012°29.291E Jl

vaiabilty Choose between

Wal ydzZ £ Q 2 NJ
for outbound IP Data

Always On

Apply Cancel

Figure77: Settings submenuR Datg
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Remote access

The remote access submenu allogmnfiguration of the LA100 system, enabling remote access to the LT
4100 web interfaceTo allow remote access to the-LT00 web interface the prerequisites for IP addresses
must be met, and remote access must be enabled as showrigume78to Figure80.

UTC: 2021-10-22 0T7:46 I
POSN: 55°49.152N 012°29.291E ul

Web server S Phone Setup:

MENU-> Settings>
Remote Access

Figure78: Settings submenlRemoteAcces$

UTC: 2021-10-22 07:46

POSN: 55°49.152N 012°29.291E Jl
; The user must enable
Web server Disabled

yyspr  femote access on the

Control Unit

Apply Cancel

Figure79: Settings submenuRemote Access)

Warning

If the default admin user
The web server pa_ssword for the 'admin’ user password for the web

has not been configured. .

You should change the password before enabling server is used, the systen
remote access or you risk unauthorized access will ask for a password

to the administrative functions of the terminal. = A A
Do you want to continue? OK _I' )f ASd t Nb«
continue

Yes Cancel

Figure80: Settingssubmenu Remote Access)
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Reset Options

TheResetOptions submenthandles the reset of the following user records and configurations: Call History

Web Server Authenticatioand Resetting network settings using by entering Network Recovery Mésie

GKS &a2Fi0 18& WI9ESOdzi $SQ 2N (K S thv@bettResel Otiozthasdeén (2 |
aSt SOGSR o0& GKS Wbl @A3Il A2y Or4n0GYsten WilNB\VR  codfirdkthe? ¢ y O @
reset, sedrigure81andFigure82.

The Clear History function allows the user to reset all call and data history to default. When executing a
resetcommand, the system will prompt a pagp to ensure that the action is confirmed.

UTC: 2023-06-21 11:38 II
POSN: 55°49.151N 012°29.290E ul

Phone Setup
Clear History MENU-> Settings>

Reset Web Authentication Reset Options
Network Recovery Mode

Execute

Figure8Ll: Settings submenu (Reset Options)

Clear History The user must confirm
the reset to clear the
Are you sure you want to selected data from
clearthe call and data memory

history?

Yes Cancel

Figure82: Settings submenu (Reset Options)

The Reset Web Authentication command allows the user to reset as implied the authentication for the LT
4110 Wé Server. This resets the username and password to default values (admin/adreiR)g@e83
below.

Reset Web Authentication

This will reset user authentication
in the built-in web server to factory

default.

Are you sure?

Yes Cancel

Figure83: Settings submenu (Reset Options)
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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 cannot find the
changed password. To avoid unwanted access to the web server via therkénterface,
it is highly recommended to change the web server authentication password at any time.
The web server authentication is described and illustrate@lithenticationon pageQ0.

Network Recovery mode can be used if the user of the system has wrongly configured the Network settings
and is locked outfathe web serversee Figure84 below.

Network Recovery Mode

This will reboot the terminal
in network recovery mode.

Are you sure?

Yes Cancel

FHgure84: Settings submenu (Reset Options)

Once Network Recovery Mode is activated, this will be displayed on the Web Server. The Web Server
Network settings will revert to factory default values. When entering the Web Server the user will be able
to reconfigure these settings. The settings willdigplayed on the Web Server as they were prior to
entering Network Recovery Mode. Segure85 below.

utc 21 Jun 2023 11:42:14

POSN 55°49.152N 12°29.292E
System Information System Units
System Number LT-4100 Number Name Status
Software Version  v1.04R-0002 LT-4110  Control Unit Connected v
IMEl 300058060003160 LT-4130  AntennaUnit  Connected v
ICCID 8988169771000134511

Telephony Data

Outgoing Lines Satellite Data Services

Line Type Number Status Name Status Rx Tx

1 Postpaid ~ +881677114525  Idle Background IP Up 113.896 MB  62.578 MB

2 Postpaid ~ +881677122061 Idle Local Interfaces

Phones

Interface Protocol Service Firewall ~ Status

Number Caller ID Status LAN P Background P Enabled  Started
1000 LT-4100 User  Idle

1104 KPI Test Unregistered

BAM

No active alerts

Figure85: Settings submenu (Reset Optigidetwork Recovery Mode)
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LT-4100 User & Installation Manu&ev 1.03 System Submenus

System

TheSystemsubmenu contains the following entrieBAM Alert Network, SIP Phone§NSStatus,
Subscription, Systeimfo, and Power SupplySeeFigure86 andFigure87 for the layout of theSystem
submenu.

UTC: 2021-10-22 11:25 II
POSN: 55°49.154N 012°29.289E Jl

BAM Alerts System:

Network MENU-> System
GNSS Status

Subscription

Figure86: System submenu

UTC: 2021-10-22 11:25 I
Jall

POSN: 55°49.154N 012°29.289E
BETEIR sysem:

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

System Info

Power Supply

Figure87:. System submenu
BAM Alerts

BAM Alerts provides an overview of the active alerts inltfid100system. The Bridge Alert Management
(BAM) is described and illustrated in detaiBindge Alert Management (BAMh page79.

"UTC: 2021-10-22 11:25 II
POSN: 55°49.154N 012°29.289E al

BAM Alerts Page 1/1

BAMAlerts:

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

the MENU htton)

Figure88: System submenu (BAM Alerts)

NOTE The BAM Alerts list illustrated Figure88 should under normal conditions be empty (No
Alerts). Make sure to read the alerts carefully and take appropriate action.
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System Submenus

"UTC; 2021-10-22 11:26 " ||
POSN: 55°49.155N 012°29.288E al

Teiridium

LT-4100 System

Contacts Call History

Figure89: BAM Alerts (1 of 4)

UTC: 2021-10-22 11:26 i( II
POSN: 55°49.155N 012°29.288E al

Count: 1 BAM Alerts Page 1/1

O Lost handset

Voice calls unavailable. Check handset cable

ACK Alert Silence All

Figure90: BAM Alerts (2 of 4)

"UTC; 2021-10-22 11:26 N II
POSN: 55°49.155N 012°29.288E al
Count: 1 BAM Alerts Page 1/1

Lost handset
Voice calls unavailable. Check handset cable

ACK Alert

Figure91: BAM Alerts (3 of 4)

"UTC: 2021-10-22 11:26 I
POSN: 55°49.155N 012°29.288E  * al

Count: 1 BAM Alerts Page 1/1

Lost handset
Voice calls unavailable. Check handset cable

Figure92: BAM Alerts (4 of 4)

Lars Thrane A/S www.thrane.eu

BAMalert shown in the
status bar (active warning).
The blue dot indicates a
change in the BAM Alerts,
after the user has last been
in the list

Long press on the MENU
button to access the BAM
Alerts (Lost Handset).

t NBaa G(KS az:
Lttt Q G2 Ydzi S
alarm for 30 seconds.

az-

t NBaa (K
1 £ 8§ 1y 2«

f SNIQ |
BAM alert.

S
0
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Network

The Network provides an overview for the user of tie4100system of the IP network configuration and

setup. TheLF4100system 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
4110Control Unit. The IP address of the4QL0Control Unitis provided under the IP Address parameter

illustrated inFigure93.

UTC:  2021-10-22 11:26 II
POSN: 55°49.154N 012°29.288E al

I R

Link Status Up Network:

Mode DHCP Client MENU-> System>
IP Address 10.1.10.32 Network

Subnet Mask 255.255.255.0

MAC Address FO0:D4:F6:00:35:9D

Figure93: System submenu (Network)

NOTE Use the IP Address to access the biaifiveb server. Instructions to access the binliveb
server is provided iAccessing the builh web serveon page87.

SIP Phones
The SIP Phones functionality is described and illustratédtiernal SIP Phones page50.

GNSS Status

TheGNSS Statysovides an overview for the user of thd-4100system builtin GNSS receiver. The GNSS
receiver can be configured from the web server, &¢SS anBAMon pagel10.

"UTC: 20211022 11:27 I
POSN: 55°49.153N 012°29.289E al

Fix Type 3D + DGNSS GNSS Status

Latitude 55°49.153N MENU-> System>GNSS
Longitude 012°29.289E Status

Time of Position 2021-10-22 11:27 (upper view)

COG 000.0°

Figure94: System submenu (Position Status)
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UTC: 2021-10-22 11:27

POSN: 55°49.153N 012°29.289E all
B CNssStatus VN
Time of Position 2021-10-22 11:27 GNSS Status
COG 000.0° MENU-> System> GNSS
SOG 0.0 knots Status
Accuracy <1.1m (lower view)
Satellites In Use 20

Figure95: System submenu (Position Status)

NOTE TheGNSS Statwgindow shows the GNSS receiver stafllse GNSStatus integrity states
are further described and illustrated App.FGNSS Receiver Integrity Statespagel 28.

Subscription

The subscription submenu provides the user with an overview of the subscribed services. This is shown on
Figure96. Voice Service has an additional subnu where the two Voice lines can be seen. There the
MSISDNsatellite phone numbgmumbers, and subscription type can also be found. This is shown on
Figure97.

"UTC: 20211022 11:27 II
POSN: 55°49.153N 012°29.289E al

Subscription
Voice Service Subscribed Subscription

Data Service Subscribed M ENU'.> _SyStem>
Subscription

Details

Figure96: System submensbscriptioh

UTC: 2021-10-22 11:27 II
POSN: 55°49.153N 012°29.289E al

Voice Service submenu:

Line 1 Postpaid +881677104220 MSISDN number and
Line2 Postpaid +881677109563 subscription type for each
voice line is listed

Figure97: System submensbscriptioh
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System Info

The System Infeubmenuprovides details about theT4100system software and hardware. In addition,
the following numbers are available: IMEI (~mobile equipment number) and ICCID (~SIM card number). The
System Info is illustrated Figure98 and inFigure99.

UTC: 2021-10-22 11:27 II
POSN: 55°49.153N 012°29.289E Jl

BN  systeminfo N
| System Number 114100

System Number LT-4100 System Info

Software Version 1.00R MENU-> System> System
Unit Information Info

IMEI 300058060008180 (upper view)

ICCID 8988169771000113531

Figure98: System Submenu (System Info)

UTC: 20211022 11:27 II
POSN: 55°49.153N 012°29.289E al

S R S

Software Version 1.00R System Info
Unit Information MENU-> System> System
IMEI 300058060008180 Info
ICCID 8988169771000113531 (lower view)
Details

Figure99: System submenu (System Info)

Power Supply

The Power SuppbBubmenuprovides details about the D@put voltage on the L-#110Control Unit LT
4130Antenna Unitand theLT4110 Control Unit output current. The submenu is showr-gare 100.

UTC: 20211022 11:27 II
POSN: 55°49.153N 012°29.290E al

Power Supply
CU Input Voltage 121V

CU Output Current 0.24 A
AU Input Voltage 11.8V

Figure100 System submenu (Power Supply)
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LT4100 User & Installation Manu&ev 1.03 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 torimediately identify any alert situation requiring action

to maintain the safe operation of the shiphe L4100 system implements the BAM concept in compliance
with the relevant standards (IEC 6292&nd IEC 62923 Bridge Alert Management).

BAM status

TheLT4100system continuouslynonitorsfor 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 (§égurel01). The exact icon shown depends on

the priority and state of the alert withhie highest priority geeTable21 on page80). It is not posible 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

Figurel0l LF4110Control 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: 2021-10-22 11:28 x )
POSN: $5°49.152N 01229289 '8 < The BAM Alerts window
Count: 2 BAM Alerts Page 1/1 will list the current
o Lost antenna unacknowledged and
Iridium service unavailable. Check antenna cable acknowledged alerts.

¢ Lost handset

Voice calls unavailable. Check handset cable

ACK Alert Silence All

Figurel02 LF4110Control Unit (BAM Alert list)

SeeApp. B Bridge Alert Management (BAdM) pagel21for the full list of alerts that can be raised by the
LT4100system.
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Bridge Alert Management (BAM)

Alert priority and state

Thepriority of an alert indicates its severity. The BAM concept defines 4 priorities: Emergkmoy,
Alarm, Warning and Caution. Th&4100system can raise alerts of the following priorities:
1 Warning Condition requiring immediate attention, but no immediate action by the bridge team.
Warnings are presented for precautionary reasons to nthkebridge team aware of changed
conditions which are not immediately hazardous but may become so if no action is taken.

9 Caution Lowest priority of an alert. Awareness of a condition which does not warrant an alarm or

warning condition, but still requireattention out of the ordinary consideration of the situation or
of given information.

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

state as peiTable21 below.

BAM Alert Icons, Priority and Stat
Priority Icon State Condition Audible signal
I‘ Activec Alert condition present. Yes
unacknowledged Alert notacknowledged.
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 stillunacknowledged.
None | Normal No alert condition present. No
! Active Alert condition present. No
Caution
None | Normal No alert condition present. No

Lars Thrane A/S

Table21: BAM Alert Icons, Priority and State

www.thrane.eu
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LT4100 User & Installation Manu&ev 1.03 Bridge Alert Management (BAM)

Temporary silence

Active unacknowledged alerts cause a short but periodically repeated audible signal. To temporarily silence
Fff FfSNIla oFlyR (GKdza (GKS IdzRAGES aAaaylrtor LINBaa o
after 30 s, after which active sileed alerts become active unacknowledged alerts again, causing the

audible signal to resume.

"UTC: 2021-10-22 1129 | Y&
POSN: 55°49.152N 012°29.289E ol ‘4
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

Figurel03 LTF4110Control Unit (BAM Alerts)

NOTE Active unacknowledged alerts cause a short but periodically repeateithlasignal which
Oy ©6S GSYLRNINER airftSyO0Sa oon &0 o0& LINBaaa,
silence has been illustrated Figurel03.

Alert acknowledgement

Ff SN & 2F LINA2NAGe 6 NYAy3d Ydzad oS FOly2¢6f SRAISR o
1 SNIié a2Fd 18eo
Some alerts cannot be acknowledged by the usér,ig KA OK OF &S GKS a! /Y | £ SNIié

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 from the alert list. Cautiors b@n
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 TheLT4100system currently does not define any alerts that can be aggregated.
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LT4100 User & Installation Manu&ev 1.03 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 asT4&00system) 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 causéd4f00system to raise an

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

NOTE Alerts of priority caution are not audible and therefore cannot have their responsibility
transferred.
NOTE TheLT4100will reject the request for responsibility transfer if no HBT sentence (indicating

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.rReraderts, additional
information must be presented in order to allow user acknowledgement 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 presen

Time synchronization

TheLT4100system can supply the UTC time of alert state changes to the CAM system due to tire built
GNSS receiver.

NOTE If the alert state change occurs before the bifltGNSS receiver has obtained the UTC time
or in case 6GNSS receiver malfunctioning, th€4100system will not supply the UTC
time.
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Serial Interface (R822)

GNSS sentences

TheLT4100systemsupports outputting of GNSS sentences encoded as NMEA 0183 vigtag@iRiSrface
from the LT-4100system as illustrated irFigurel04. TheLT4100system has a budin GNSS receiver in
the LF4130Antenna Unit.

RS-422 Communication/

LT-4100 system L
Navigation system

Figurel04 GNSS sentences

Table22 presents the supporte€6NSSentences by th&€ F4100system. The configuration of tHteNSS
sentencesre illustrated and described GNSS anBAMon pagel10.

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

Table22: GNSS sentences

IMPORTANT The GNSS receiver of th&4100system is not certified according to IMO performance
standards for GNSS receivers. Ti#&100systemshall not be connected to equipment
wherethe GNSS receiverterfacemust becertified.

The GNSS sentences and decoding of these are further documemipg. D GNSS sentenoespagel 26.
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Serial Interface (R&2)

BAM sentences

TheLT4100system supports connection to an external Central Alert Management (CAM) system via an RS
422 interface fom theLT4100system, as illustrated iRigure105. The CAM system can receive BAM
information (e.g. warning and cautions) from the bridge equipment and centralize and present this
information to the user, which can be acknowledged to the Bs%ipment (here thd. F4100system).

LT-4100 system

RS-422

Central Alert
Management (CAM)
system

Figurel05. CAM/BAM system

Table23 presents the supported BAM sentences by tHet100system. The configuration of the BAM
sentencessillustrated and described IBGNSS anBAMon pagel10.

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
Table23: BAM sentences
NOTE The encoding of BAM senterxis defined in IEC 61182 Edition 5.0, 201:68), the

encoding is similar to N

MEA 0183.

The BAM sentences and decoding of these are further document&dpnE BAM Sentences pagel27.

Lars Thrane A/S
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LT-4100 User & Installation Manu&ev 1.03 NMEA 0183 over UDP

NMEA 0183 over UDP

The L74100 system is supportingansmissiorof NMEA 0183entencesGNSS positioimformation) via
the LAN or Bluetooth interfac@he supported protocol igsDP(only broadcas}.

‘ NMEA 0183 over UDP
LT-4110 CU ‘ >

Client

LAN or Bluetooth

Figure1l06: 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 192.1@821 the destination address will be 192.168.1.255.

The UDP destination port is ussnfigurable seeTable24.

UDP broadcast Port Configuration

Interface PortNumber
LAN 1to 65535

Bluetooth 1to 65535

Table24: UDP Broadcast Port Configuration

The configuration of the NMEA 0183 over UDP is illustrateddtionGNSS anBAMon pagel10. The
Talker ID of the NMEA 0183 sentences can be changed by changing the configirdt@@®NSS Receiver.

NOTE Qurrently it is only possible to seMIMEA 0183entence{GNSS position informatiooh
one interface at a timel.e.,selecting CU LAN will disable GNS8$herR$422 interface and

vice versa.
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Web server

The L74110Control Unit has a buiih webserver, which can be accessed from the Ethernet (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&Lld Control Unit, or by connecting the 4110
Control Unit to a Local Area Network (LAN), to where the PC is connected.

NOTE The IP address allocated to the4T10Control Unit, is shown in the GUI (MesuSystem
> Network: IP Address).

UTC: 19 Jun 2023 07:59:05
POSN: 55°49.149N 12°29.292E -III

System Information System Units

System Number LT-4100 Number Name Status
Software Version  v1.04R-0002 LT-4110  Conirol Unit Connecled v
IMEI 300058060003160 LT-4130  Antenna Unit  Connecled v
ICCID 8988169771000134511

Telephony Data

Line Type Number Status Name Status Rx Tx

1 Postpaid ~ +881677114525  Idle Background IP Up 112,601 MB  61.855 MB
2 Postpaid ~ +881677122061 Idle Local Interfaces

Interface Protocol Service Firewall  Status
Number Caller ID Status LAN P Background IP  Enabled  Started
1000 LT-4100 User  Idle

BAM

Figurel07: Web server (System dashboard)

The functionality of all web pages is described in further detail in the following sections. Some of the
sections will refers to other sections in this User & Installation Marugl,hardware interfaces.

NOTE All web pages functionality will be described in detail for i@ 100system. It is the
intention that the web pages should be used during the installation and configuration of
the system. During normal operation of tegstem, itshould notbe necessary to access
the web pages.
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Accessing the buiitn web server
To access the buiih web server of th& F4100system, please complete the following steps:

1. Connect the L'/RB110Control Unit directly to a PC using an Ethérmable, or connect the 4110
Control Unit to a Local Area Network (LAN), where a PC is connected.

2. ldentify the IP address that is assigned to thetlLlTOControl Unit. The IP address can be read out
from the display (MENW> System> Network: IPAdd@a 0 @ ¢ KS Lt | RRNBaa Aa
{GFrddzaQ Aa aK2gAy3d W LIQ® ¢KS Lt FRRNBaa Aa |

3. From the PC, start a browser (e.g. Microsoft Edge, Explorer, Chrome, etc.) and type in the IP
address, which was identified in th&-£110Control Unit (e.g. 10.1.10.39).

4. Thebrowser might show you a warning about an invalieb servercertificate, as illustrated in
Figurel08 Make surethat you have typed in the correct IP address

5.t NBaa W5SGlIAftaQ yR &2dz ¢Aft f(naduding eIl whElywilS R F2 NJ
direct you to theLF4100systemd a Ko 2 F NR WD2 2y (2 (GKS gSolL)d 3S ¢

6. You will now see theT4100system dashboard.

a Privacy error b3

&« C A Not secure | hiss//10.1.10.39 78 1=

A

Your connection isn't private

bo

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

messages, or credit cards).

Ad . qced m

Figure108 Accessing thebuik y 6S06 &ASNIISN) 6 G¢KA& &aAGS
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Dashboard

Thedashboard showeetails abouthe two main units, whicliormsthe Satcom system: the {41.10
Control Unit and thé.T-4130Antenna Unit. If the antenna unit i®cnected properly to the control unit,
then the antenna unit will be&isibleon the web servedashboard, as illustrated iRigure109. 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 wikhutomatically
be updated with the software version, which is available in the control unit

UTC: 19 Jun 2023 07:59:05
POSN: 55°49.149N 12°29.292E -III

System Information System Units

System Number LT-4100 Number Name Status

Software Version  v1.04R-0002 LT-4110  Control Unit Connected v

IMEI 300058060003160 LT-4130  Antenna Unit ~ Connected v

ICCID 8988169771000134511

Telephony Data

Line Type Number Status Name Status Rx Tx

1 Postpaid  +881677114525  Idle Background IP Up 112.601 MB  61.855 MB

2 Postpaid ~ +881677122061 Idle

Interface Protocol Service Firewall  Status
Number Caller ID Status LAN P Background IP  Enabled  Started
1000 LT-4100 User  Idle

BAM

Figurel09 LF4110Control Unit built-in web server (dashboard).

The web server has the following web pages:

Dashboard
Configuration
Maintenance

Legal notice

Log out

Disable login timeout

=A =4 =4 -4 -4 =9
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Configuration
After installation of theL F4100system 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: 19 Jun 2023 07:59:34 I
POSN: 55°49.150N 12°29.282E -III

System Information System Units

System Number LT-4100 Number Name Status
Software Version  v1.04R-0002 LT4110  Control Unit  Connected v

IMEI 300058060003160 LT-4130  Antenna Unit  Connected +

ICCID 8988169771000134511

Telephony Data

Line Type Number Status Name Status Rx Tx

1 Postpaid ~ +881677114525  Idle Background IP Up 112601 MB  61.855 MB

2 Postpaid  +881677122061 Idle

Interface Protocol Service Firewall  Status
Number Caller ID Status LAN IP Background [P Enabled  Started
1000 LT-4100 User  Idle

BAM

Figurel1Q Web server (Configuration)

Authentication
Network
Bluetooth
IPData
Telephony
Contacts
External 1/0
GNS&ndBAM
Reset

= =4 =4 4 -4 -8 -8 -8 A
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Authentication
TheLT4100systemsupportsauthentication on the web server.

The default password for the User = admin is Password = admih. F4®0system will always be
delivered from the factory with this default password.

NOTE It is recommended that the user of theF4100system changgthe 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: 19 Jun 2023 08:00:04
POSN: 55°49.151N 12°29.290E

Configuration - Authentication

Change password

User admin v

Old password

New password 1-16 characters
New password (repeat)

Apply

Figurelll Web server Authentication

If the authentication password is changed from defauld orgotten, 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 defgaltsword as soon dishas beerpossible to
re-enter the web server. The Reset Web Authentication is further described and illustragsttingson
page66.
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Network
TheLT4100system supportshe most common network configurations foocal Area Network (LANJhe
LT4100system has one Ethernet (RJ45) interface, which is descriliettiénnet RJ4ELAN)on page26.

The followingnetwork configuratiormodeswill be described in this section:

1 DHCP client
1 DHCP server
i Static

The default network configuratiomodefor the Ethernet interfacés DHCP client.

NOTE In DHCP client mode, Lidcal is supported, in order to connect anotheiLJ a a-dewts Q
uTC 19 Jun 2023 08:01:49
POSN: 55°49.149N 12°29.290E
Configuration - Network
Interfaces DNS DHCP Outgoing Firewall Port Forwarding Static Route PPPoE
Ethernet (LAN)
Mode DHCP client v
IP address 192.168.168.1
Netmask 255.255.255.0
Domain
PPPoE
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
Apply

Figurel12 Web server Network

(e.g. a PC) directly to the-4T10Control Unit. Expect the E4110Control Unit to get the
IP-address169.254.1.1.

NOTE The IPaddress of the L#110Control Unit is always displayed in the Ul (MEN3ystem>
Network), seadetailsin Systenon page74

NOTE: If the user changes DNS all clients needs to be rebooted as changes does not apply
automatically
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Network mode:
- DHCP client or
(0 | Static

) [o]

1]
1]

IP-network
(Incl. DHCP server)

Figurell3 Web server Network

If the LT-4100system is connected to a local network as illustrateBigure113 where a DHCP server is
already available, then theF4100system must be configured to either DHCP client or Static mode. The
Static mode can be used, if it is required that thatiiress of the L-#110Control Unit must never change.

TheLT4100system has two reserved network ranges, which are documentgdlihe25.

Reserved Network Ranges
Subnets

192.168.255.0/24 i.e.192.168.255.0 netmask 255.255.255.0
172.27.0.0/16-i.e. 172.27.0.0 netmask 255.255.0.0
Table25: Reserved Network Ranges

Reserved
Reserved External
Reserved Internal

IMPORTANT Do not connect the. F4100System to any external IP networks, which are not trustéa
LT4110Control 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&d1T0Control Unit from he factory. The DHCP client

mode must be used, if the IP network already has a DHCP server available.
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Web server

DHCP Server

The DHCP server mednust be used when connecting the-4T10 Control Unit directly to another P
device or local network, where no DHCP serveffered, and where it is required that a DHCP server is
offeredfor assigning Haddresses to network clients. The DHCP server rsettagis illustrated inFigure

114

NOTE

NOTE:

utc 19 Jun 2023 08:00:27
POSN 55°49.151N 12°29.291E

Ethernet (LAN)
Mode

IP address
Netmask

DHCP server range

PPPoE
IP address

Netmask
Bluetooth

Mode

IP address
Netmask

DHCP server range

Apply

Interfaces DNS

Configuration - Network

Outgoing Firewall Port Forwarding Static Route PPPoE

DHCP server +
192.168.168.1
255.255.255.0

192.168.168.100 192.168.168.200

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

192.168.254.1

255.255.255.0

DHCP server

192.168.255.1

255.255.255.0

192.168.255.101 192.168.255.199

Figurel1l4: Web servet Network (DHCP server mode)

A user scenario fazonfigurationthe DHCP servenodeiswhene.g.,connecting IFbased
communication devices: Analogue Phone Adapter, SIP Phones, or the RedPort Optimizer
directly to the L74110Control Unit via the Ethernet interface. Connecting an Analogue

Phone Adapter is further describedAmalogue Phone Adapten page52.

If the user changes DNS@IE A Seéds ¥ Me rebooted as changes does not apply

automatically

Lars Thrane A/S
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Static

The Static mode must be used when the IP address of t4d. 10 ContréUnit must never change.
Typically used, if connecting the-T10 Control Unit to an IP network, where a DHCP server is already
available, and where it is important that the IP address assigned for td& 1 Control Unit is never
changed. The web semvstatic setting is illustrated iRigurel15.

uTc: 19 Jun 2023 08:02:14
POSN: 55°43.148N 12°29.292E

Configuration - Network

Interfaces DNS DHCP Outgoing Firewall Port Forwarding Static Route PPPoE

Ethernet (LAN)

Mode Static v
IP address 192.168.168.1
Netmask 255.255.255.0
PPPoE

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

Apply

Figurell5 Web server Network (Static mode)

NOTE: If the user changes DNS@If A Seéds %o ®e rebooted as changes does not apply
automatically
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NS

The L74100 system contains a caching recursive DNS server used to resolve hames in the local domain. The
system also contains two references to external DNS servers which are usedlive remoes in the other
domains. For configuration of the DNS serversKgarell6.

NOTE: If the outgoing firewall is enabled the 4I00 system will only allow domain names
present in any firewall rules to be resolved externally. See Outgoing Firewall later in this
section.

UTC: 19 Jun 2023 08:03:09
POSN: 55°49.149N 12°29.291E

Configuration - Network

nterfaces DNS DHCP Outgoing Firewall Port Forwarding Static Route PPPoE

The LT-4100 contains a caching recursive DNS server.

The DNS server resolves names in the local domain (hostname and DHCP client
names), while it is using the two (external) DNS servers to resolve names in
other domains

Hostname l-4100
Domain thrane.io
DNS Server 1 8.8.8.8
DNS Server 2 8.8.4.4

Apply

Figurel16. Web serveg Network (DNS)
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DHCP

The DHCP tab shows the active DHCP leases. This includes LAN clients if ethernet is configured for DHCP
server mode.

UTC: 20 Jun 2023 06:56:01
POSN: 55°49 150N 12°29.291E

Configuration - Network

nterfaces DNS DHCP Qutgoing Firewall Port Forwarding Static Route PPPoE
Host Name MAC Address Assigned IP Lease Time Interface
KTL-LPC 00:2b67:16:53:63 192.168.168.181 23:57:43 Ethernet

Figurell7. Web servet, Network (DHCP)
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Outgoing Firewall

Configuring the outgoing firewall allows the-4TI00 system perator to block all outgoing user network
traffic apart from specified exceptions.

When setting up the Outgoing firewall the user needs to supply the system with: a nathe fexempted
network traffic addresand a destinatiomdomain e.g. Predictwind.com, sé&gurel18below.

uTc: 19 Jun 2023 08:05:12
POSN: 55°49.149N 12°29.292E

Configuration - Network
nterfaces DNS DHCP Qutgoing Firewall Port Forwarding Static Route PPPoE
The firewall service makes it possible to filter network data from the LAN, Bluetooth and PPPoE interfaces to the satellite network.
Enable
Advanced options
Block all user network traffic apart from the following exceptions

Name Destination domain

Apply

Note that when domain names are used as destination in firewall rules

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

« [f the LT-4100 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-4100

Figurell8 Web server Network (Outgoing firewall)

NOTE: If the LT4100 system is not setup in DHCP sever mode, LAN clients must have their DNS
server address manually configured to the LAN IP address of #&00T
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If the user wants more configurability, then the Advanced options ticker can be clicked, allowing the user to
configure,a namea Destination domain or IP address, a chosen protocol, and which port to use. Protocol
and Port selection can either ligput or set toW | ySeeBigurel19below for details.

uTC: 19 Jun 2023 08:05:35
POSN: 55°48.149N 12°29.292E

Configuration - Network
nterfaces DNS DHCP QOutgoing Firewall Port Forwarding Static Route PPPoE
The firewall service makes it possible to filter network data from the LAN, 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  Port

Any  w +

Apply

Note that when domain names are used as destination in firewall rules

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

» If the LT-4100 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-4100

Figurel1l9d Web serveg Network (Outgoing firewalladvanced options
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Port forwarding

Port forwarding allows the user of the 4I00 system to access IP data running on specific equipment
which is connected to the 4100 LAN port

When setting up port forwarding for the 4IL00 system the user e€s to establish port forwarding rules.
These user needs to configure the external port, the local IP address, the port, and the chosen protocol.

To ensure smooth operation after setting up a port forwarding rule, the IP address(es) of the user
equipmentthat shall be reachable remotely should be statically assigned. If tdd QT is configured as
DHCP server make sure to assign IP addresses outside the DHCP server range.

An example of a configured port forwarding rule can be seeRkigarel120. There a PC running a web
service on tcp port 8080 is connected to the4IDO LAN port. The PC is statically assigned the IP address
192.168.1.202. Adding thiop forwarding rule allows access to the Web service.

To verify whether the rule was set up correctly and the web service is accessible remotely visit the URL
https://<public-IP-of-terminal>:8080

uTC: 19 Jun 2023 08:06:34
POSN 55°49.150N 12°29.291E

Configuration - Network
nterfaces DNS DHCP Outgoing Firewall Port Forwarding Static Route PPPoE
Use masquerading
Enable DMZ
Map the following external ports to local IP and port

Ext.

Name Port Local IP Address Port Protocol
Custom Web Service 8080 192.168.1.202 8050 TCP m
TCP | <
Apply

Figurel20: Web server; Network Port forwarding

IMPORTANT TCP port 443 is reserved by the4TDO0 terminal and may not be used as external port in
port forwarding rules and will not be forwarded to any configured DMZ host.

NOTE: wWSYSYOoSNI 12 OftAO0] W' LILXeQ FFG4SNIIFRRAY3 GKS

Lars Thrane A/S www.thrane.eu Paged9of 141



LT-4100 User & Installation Manu&ev 1.03 Web server

Port forwarding DMZ

It is possible to setup a DMZ, which may be used to unconditionally forward all incoming IP traffic to one

host on the LAN. If a dedicated firewall is connected to thé100 LAN port the user may choose to

forward all incoming IP traffic to the IP addsesf the firewall for further processingo enable DMZ check

G§KS a9yl ofS 5a%né OKSO1062E |yR &aLISOATE EHguR2Lt |+ RRN
Note that when enabling DMZ any port forwarding rules configured will not be active.

uTC: 19 Jun 2023 08:07:08
POSN: 55°49.150N 12°29.291E

Configuration - Network

nterfaces DNS DHCP Cutgoing Firewall Port Forwarding Static Route PPPoE

Use masquerading
Enable DMZ

DMZ host 192.168.1.202

Note: External TCP port 443 is reserved by the terminal and will not be forwarded to the DMZ host

Apply

Figurel2l Web server; Network Port forwarding (DMY

Masquerading

It is possible to mask the IP address of any incoming IP connection using the masquerade option. By ticking
offtheW! &S Y I a IpazéhbdllT400ywill @place the source IP address of the incoming IP

connection with the IP address of the-£T00 terminal LAN port before it is forwarded to the configured
destination.This is showen Figurel22

Masquerading may be used if the PC/user equipment being the target of port forwarding rules (or
configured as DMZ host) has another preferred route to the internet e.g. via a VSAT solution etc. In that
case the PC wit| if masquerading is not enablegchose to send its replies via that route instead of via the
LT4100. By using masquerading the host is forced to send its replies via-tHi®Q s the L-4100 IP

address is the only visible IP address to the target/Hdstsquerading is usable both in pdarwarding

mode and port forwarding with DMZ mode.
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UTC: 19 Jun 2023 08:07:27
POSN 55°49.151N 12°29.291F

Configuration - Network

nterfaces DNS DHCP Outgoing Firewall Pert Ferwarding Static Route PPPoE
Use masquerading
Enable DMZ
DMZ host 192.168.1.202

Note: External TCP port 443 is reserved by the terminal and will not be forwarded to the DMZ host

Apply

Figurel22 Web server, Network Port forwarding (Masqueradiny)

Static Route

It is possible to route IP data to other network segments on the LAMiDg the Static Route feature of the
L4100 system. This allows the user to configure rules containing the destination IP address and the used
gateway.

UTC: 19 Jun 2023 08:08:18
POSN: 55°49.151N 12°29.290E

Configuration - Network

nterfaces DNS DHCP Outgoing Firewall Port Forwarding Static Route PPPoE
Allow LT-4100 to route IP data to other network segments on the LAN.
Name Destination Gateway Delete
VPN1 172.16.0.016 192.168.168.254 m
VPN2 172.17.0.016 192.168.168.254 m
=+ |Add Route

Cancel

Figurel23 Web servet, Network (Static Route)
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PPPOE

It is possible to setup the PPPoE service for théll0D system, which makes it possible for a connected
network device to create a poifib-point connection to the internet. As describedPPPoBn pages9,
the rules regarding outgoing firewall can be enabled for the PPPOE connection.

The PPPoE connection must be conggliby setting up the Service name, Access Concentrator (AC) name,
User name and Passwot8eeFigurel24for configuration.

UTC: 19 Jun 2023 08:10:08
POSN: 55°49. 151N 12°29.290E

Configuration - Network

nterfaces DNS DHCP Outgoing Firewall Port Forwarding Static Route PPPoE

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

Mote: the satellite link is always available to the PPPoE service. The PPPoE
service is not affected by the IP data service's manual start/stop.

Enable

Service name Iridium Internet
AC name LT-4100-00017002
Use firewall and DNS

User name pppoe

Password 123456

Apply

Figurel24: Web serveg Network (PPPOE)
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RemoteAccess

After enabling Remote managemefndom the LT4110 Control Unit GUlest the connection by visiting the
PublicURLof the terminal(e.g.https://203.0.113.9 from a device having a public IP address configured for
NBY23GS I 0O0S&da Ay LNARAdMZYQA FX4INGtérminalas showWR dRGBeNA F& (0 K
125.

@ T Login * -+ e - O

< C O & 68.228.104.246

£
@
>
]

Login

Figurel25. Web server RemoteAccess

NOTE: Remote Access has only been tested with a Firefox browser.

NOTE: As the upload speed of a Certus 100 terminal is low compared to normal internet
connectionsaccessing the web managentanterface of the L#100 via the satellite
connection may require some patience compared to normal web browesipgrience.

WARNING: If the default password for the admin user has not been changed it is highly recommended
that it is changed before enahbly RemoteAccess

Whenaccessing the L4100 web interface via remote management, web pages that normally
automatically refresh when connected to the terminal via LANWil & G S I R W.SNEPNBAAR@tohll NS Q
at the top of the webpage to prevent excessive IP data usage. This is illustrafégliosl 26.

utc 27 Jun 2023 08:14:14 I
POSN: 55°49 149N 12°29 288E -III

Remote session Refresh page

System Information System Units

System Number LT-4100 Number Name Status

vare Ve 05
Software Version  v1.04D-0549 LT-4110  Control Uit Connected ¥

IMEI 300058060003160 LT4130  AnlennaUnit  Connected
ICCID 8988169771000134511
login timeout
Telephony Data
QOutgoing Lines Satellite Data Services
Line Type Number Status Name Status Rx X
1 Postpaid ~ +881677114525  Idle Background IP Up 4508 MB  2.707 MB

2 Postpaid +881677122061 Idie Local Interfaces

Interface Protocol Service Firewall  Status

Number Caller ID Status LAN P Background IP Enabled  Started
1000 LT-4100 User  Idle LAN PPPoE Background IP Enabled Stopped
BAM

Figurel26: Web server RemoteAccess
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Bluetooth

TheLT4100system has a Bluetooth transceiver built into the4TL0Control Unit. Th&T4100system is
currently only supporting the Bluetooth profileeBonalArea Network (PAN}he Headst profile is not
supported. It is possible to enable the Bluetooth transceiver and change the device name in the web server,
as illustrated irFigurel27.

UTGC: 19 Jun 2023 08:10:56
POSN: 55°49.151N 12°29.290E

Configuration - Bluetooth

Bluetooth settings

Enable Bluetooth
Device name LT-4100
Apply

Figurel27. Web server Bluetooth

Bluetooth information is also available via the Ul, which is describ8etiings Bluetoothon page66.

NOTE Thebuilt-in Bluetoothmoduleand functionalitywill not be availablein future productionof
the LT4110ControlUnit dueto 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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IP Data

In addition to configuring outgoing Data activation on thedd IO Control Unit as describedSystem
SubmenusSettingsit is also possible toontrol whether Always On or Manual Start/Stop is used on the LT
4100 System Web interface. There is no difference whether this is managed on4tié@ Tontrol Unit or

on the web interface. The process is showrFigurel28 where Mode canbesett¥ f g éd&@ hy Q
Wal ydzt £ {dGF NI k{G2LQ

UTC: 19 Jun 2023 08:11:17
POSN: 55°49.152N 12°29.289E

Configuration - IP Data

Data activation options
Mode Always On v

Figurel28 Web serveg IP Data

Lars Thrane A/S www.thrane.eu PagelO5o0f 141



LT-4100 User & Installation Manu&ev 1.03 Web server

Telephony

TheLT4100System has a builh PBX trunk (SIP), which supminternal andexternal satellite calling. The
LT4100system support2 x Iridium satellite voice channel. The PBX trunk (SIP) can be accessed via
Ethernet, RJ45 or via tiéluetoothinterface. Up to &xternal SIP devices can be registered in the PBX
trunk. Allthe enabled voice channetzan be configured for either or both Voice Line 1 andii: web
server, configuration- Telephonyis illustrated inFigurel29,

uTc: 19 Jun 2023 08:12:48
POSN: 55°49.151N 12°29.290E

Configuration - Telephony

Line Type Number
1 Posipaid +881677114525
2 Postpaid +881677122061

Enable Type Username/ Password Caller ID Lines Registered
Number 1 2

cu 1000 LT-4100 User v
sip 1100 [LT 1100
sip 1101 [} 1101
sip 1102 [T 1102

SiP 1103
SiP 1104
SIP 1105
SIP 1108

SIP 1107

Cancel

Figurel29 Web server Telephony

OnFigurel29it is possible to see the two voice linekeir type (postpaid) and the respective phone
numbers for line 1 and line 2.

In the LT4110Control Unit Ul display (MENW> System> SIPPhone$ it is possible tget an actual status
of the number of SIP devices and their registration stafimss ifurther illustrated and described in
External SIP Phones page50.

The following external applications requires a SIP configuration:

Connection of ships PBX

External SIP Phones

External Analogue Phone Adapter

SIP Softphones via buiit Bluetoothmodule

SIP Softphones via external-¥iiAccess Point (WAP)

=A =4 =4 4 4

Incoming calls to one of the two possible configurable Lines will be signaled to all phones configtiied fo

specific line. If an incoming call is directed to Line 1, all Line 1 phones will ring, whereas Line 2 phones will
not. The L#100 system supports call forwarding, such that Line 1 may be set up to forward to Line 2 and

vice versalt is possible t®et up e.g., the CU to both Line 1 and Line 2.
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Contacts

The user of the L-4100system can configure Contacts directly from the web servéroon the LT4110
Control Unitas described iPhoneon page63.. It is possible to both edit and create new contacts. Wké
servercontact listis idertical to the one seen on the t41110 Control Unit.

¢t2 FTRR I yS¢ O2yial Ol LINBaa GKS abé aradaysr GKSy
inputting information press the Apply button.

UTC: 19 Jun 2023 08:13:22
POSN 55°49.151N 12°29.289E

Configuration - Contacts

Contacts Import/export

Name Phone number Delete
Lars Thrane Test +4529401008 in]
=+ Add Contact

Figurel30: Web server Contacts

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

It is possible to import and export contacts into the4IDO0 system. Note that the contact file must be
using the Vcard format and must contain max 100 contacisoperation sed-igurel31on pagel08.

Lars Thrane A/S www.thrane.eu Pagel07of 141

%



LT-4100 User & Installation Manu&ev 1.03 Web server

uTC: 19 Jun 2023 08:13:43
POSN 55°49.150N 12°29.289E

Configuration - Contacts

Contacts Import/export

Import/Export of contacts

Multiple contacts can be specified by uploading a file to the LT-4100
The file must contain contacts in the Veard format and it must contain a maximum of 100 contacts.

The uploaded contacts are added to the list of contacts allready stored.

Select a file to be uploaded: | Browse... | No file selected.

mport Contacts

The contacts stored in the LT-4100 can be downloaded (exported) and saved in an external storage (e.g. for backup)
The file contains contacts in the Vcard format

Export Contacts

Figurel31 Web server, Contacts (Impdfexport)
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Web server

Externalc 1/0

TheLT4100systemsupport configuration of External I/O. Th&4100system has one input and one
output supported in the AUX connector. The AUX connector is describ&dxitiary(AUX)on page27.

Figurel32is illustrating the configuration of the External I1/O.

UTC: 19 Jun 2023 08:14:08
POSN: 55°49.151N 12°29.289E

Configuration - External I/O
Outputs

Output #1 External ringer w
Inputs

Input #1 Not assigned

Apply

Pulse @ 1 Hz

w

Figurel32 Web server;, External I/O

Output
External I/Og Output Configuration
Not assigned
External Ringer Level
Pulse @ 0.5 Hz
Pulse @ 1 Hz
Pulse @ 2 Hz

Table26: External /G Output

The External I/O output configuration options are listed @ble26.

Input
TheLT4100system is currently not supporting the Extern@ Input.
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Web server

GNSS an8AM

TheLT4100system has a buiin GNSS receiver located in th€4130Antenna UnitThe GNSS receiver is
usedfor time, dateand positionof the LT-4100system, for example bihe tracking applicationThe GNSS
receiver can beonfigured to operate on different satellite systems (e.g. GPS etfilig can be managed

under the GNSS module, as illustratedrigurel33.

It is posible to configure the following functionality: GN&®I BAM onthe LT-4110Control 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)

UTC: 19 Jun 2023 08:14:36
POSN: 55°49.151N 12°29.289E

Configuration - GNSS module

Module configuration
Satellite system(s) GPS, SBAS, GLONASS «

Apply

Configuration - Ports

RS-422 serial port configuration
Port CU-AUX

Baud (4800 ~

GNSS

BAM

Network port configuration
Port CU-LAN CU-BT

UDP Port (10110 10110
GNSS

Apply

Figurel33 Web serveg GNSS and NMEA output

NOTE The Port configuration illustrated abovehigurel33for GNSS and BAM supports the
following baud rates: 4800, 9600, and 38400. The portdirbttional RS122. Only BAM

can receive data.
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www.thrane.eu

Pagell0of 141



LT-4100 User & Installation Manu&ev 1.03

Web server

GNS$nodule

The GNSS receiver used in tfie1130Antenna Unit is a 72 checeiver with SBAS reception. The GNSS

receiver performance is listed ifable27.

GNSS receiver performance
Data Accuray 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 0.1knot 0 to 195 knots

Table27: GNSS receiver performance

The GNSS receiver can be configured to the optistesl inTable28. 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

Table28: GNSS receiver configuration

The horizontal position accuragstatic)has been measured for different configurations of the GNSS

receiver, sed-igurel34.

—GLONASS
—— GLONASS + GPS
GPS
5| GLONASS + GPS + SBAS 7
GPS + SBAS //

Horizontal error [m]
w IS
:
\
N\

N
\\
\
AN

[%]

Figurel34: GNSS receiver horizonpalsition error
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IMPORTANT: The installation of th& F4130Antenna 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 betedce

NSS

TheLT4100systemsupports outputting of GNSS NMEA 0183 sentences via tdé10Control 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 HEigurel35below shows
the NMEA 0183 sentences supported by Lie1100system.

uTC: 19 Jun 2023 08:15:54
POSN: 55°49.150N 12°29.290E

Configuration - GNSS module

Module configuration
Satellite system(s) GPS, SBAS, GLONASS v

Appl

Configuration - Ports

RS-422 serial port configuration
Port CU-AUX

Baud [4800 v

GNSS

BAM

Network port configuration
Port CU-LAN CU-BT

UDP Port |10110 10110
GNSS [ [

GNSS NMEA Sentences

DTM
GBS
GGA
GLL
GNS
GRS
GSA

GST
GSV
RMC
VTG
ZDA

(<< W<

Apply

Figurel35 Web server (GNSSIMEA 0183 sentences)

The GBS, GNS, GRS, GST and GSV sentences are not stppbaeti800 and 9.600 baud configurations.

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 inTable28 on pagelll
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BAM

TheLT4100system suppod BAMvia the L14110Control Unit AUX (R&2) 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 beodBAM
configuration sed-igurel36below.

UTC: 19 Jun 2023 08:16:17
POSN: 55°49.150N 12°29.291E

Configuration - GNSS module

Module configuration
Satellite system(s) GPS, SBAS, GLONASS v

Apply

Configuration - Ports

RS-422 serial port configuration
Port CU-AUX

Baud [4800 w~

GNSS

BAM

Network port configuration
Port CU-LAN CU-BT

UDP Port [10110 10110
GNSS

Apply

Figurel36. Web server (BAM configuration)

NOTE The L74110Control Unit AUX connector is providing onalbsectional RS122 interface.

The Supported BAM sentences are describd8lAiVl sentencesn page 84.
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Reset

TheLT4100systemsupports reset to factory default. This reset functionality is only available via the web
server, sedigurel37d . & LINBaaiAy3ad wwSasSid G2 FIFOG2NEA®STI dzf G Q
system will configure all settings to default and remove all user data (e.g. Contact List, Call History, etc.).

uTtc 19 Jun 2023 08:16:42
POSN: 55°49.150N 12°29.290E

Configuration - Reset

Reset fo 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

Figurel37: Web server (Reset to Factory Default)

TheLT4100system will reboot once the factory reset has been affected.

NOTE .8 wYwSaSi (2 TEMDisgskid wilRiG#F dll dettidgScorfigu®d and user
data will be lost. The system will be operational again once it has rebooted

The default valug for display and audio settings are displayetiable29 below.

Default Display and Audio settings
Display, Mode Day time
Display Brightness 70%
Speaker volume 80%
Handset volume 60%
Ringer volume 80%
Key Beep volume 40%

Table29: Default display and audio settings
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Maintenance

Diagnostis

A diagnostic report can be downloaded fromthe webpdgg A Ay 2 aGA 0aQd bl AL GS
LINEB a Dowiléaddiaghosticsrepo® o dziG2y ® ! FAES gAGK GKS F2ff26A

4200 00000061_19111852149.tar.gz will be downloaded to a location selected by the user. The
Diagnostis Report canbe sent back to Lars Thrane A/S in case of required support and assigthace.
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 helpidentify a potential problem with the L#200 system it is very important that the Diagnostic Report
is sent back to Lars Thrane A/S.

UTC: 19Jun 2023 08:17:22
POSN: 55°49.150N 12°29.291E -IIII

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

tis encrypted and can only be read by Lars Thrane A/S. Lars Thrane A/S does not share the data in the diagnostics
report w y y.
By downloading the Diagnostics Report you attest to having read, understood, and agreed to the conditions stated above.

Download diagnostics report

Figure138 Web server (download diagnostics report)

NOTE The diagnostic report isncryptedand can only be read by Lars Thrane A/S. Lars Thrane A/S
does not share the data in treiagnostics 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 the Noticklighlightedin Figurel38above).
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Software update
Carefully read the software release note, provided by Lars Thrane A/S, before software updatiftg the

4100system.

Access the web server of thd-4100system, by followng the instructionst Accessing the builh web
serveronpag@87® { St SOG GKS W{2Fiél NB dzZLRI G§SQ gefectthdlJF IS
4100system file, which must be uploaded to the system. The software image has the following filename
(example)LT4100v1.00R0003.lti - 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.
GKS W L 2FIRQ odzidz2y G2 adrkNI GKS dzLX 2+ R 27
software image will take a few minutes. Progress indication bars can be mondorée Software update
webpage, while the software update is-going. The.TF4100system will reboot once the software image
is installed safely in all units.

It AO]

NOTE

IMPORTANT

IMPORTANT

UTC: 19 Jun 2023 08:18:22
POSN: 55°49.150N 12°29.291E

Software update

Software (.1ti) file

Browse... | No file selected.

Upload

Allow Software downgrade

Figurel39 Web server (Software update)

The L74110Catrol Unitand LT4130Antenna Unit, must be operated with the same
software version. The software update will happen automatically, if the control unit
identifies that the software version in thentenna is differentCheck or verify the web
server Dashboard for software versions in each ofliird100system units, seBashboard
on pagess.

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.

TheAdvanced Settingshall not 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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System reboot
It is possibldgo reboot the L14200 system directly from the web server using the System reboot tab. The

entire LT4200 system will be rebooted, including all connected peripheral units.

UTC: 19 Jun 2023 08:18:51
POSN: 55°49.150N 12°29.291E

System reboot

Reboot the LT-4100 system (including all peripheral units)

Reboot

Figurel4Q. Web server (Software update)
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Legal notice

TheLT4100system contains Open Source software components. The Open Smitware components

dzZiSR IyR NBfFGiSR tAO0SyasS AyF2NXIGA2Yy OFly o6S @ASsS
webpage, se&igurel4l

UTC: 19Jun 2023 08:19:18
POSN: 55°49.151N 12°29.291E

Legal notice

This product contains open source software components. License information is found here.

Figurel4l Web server (legal notice)

Log out

By pressingth&’[ 23 2dziQ 6So6LJ IS (GKS 6506 ASNIBISNI gAff NBRAN
required to use the Username and Password t@mnger the web server agaiithe Authentication is

described inrAuthenticationon page90.

Disable login timeout

The web server will automatically logout after 5 minutes without activity. The user can disable this
Fdzi2YFGAO t232dzi 6& LINBaaiaAy3d (GKS WwWs5AaltoftsS t23Ay 0
FYR GSEGY Y/dziodds ¢ RS Adfa SINYYdza G YIydzZ t e NBY2@S i
webpage to go back to default settings and automatically logout.

UTC: 19 Jun 2023 08:19:50
POSN: 55°49.151N 12°29.292E

Legal notice

This product contains open source software components. License information is found here.

Fiaurel42 Web server (disable loain timeout)
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Service & Repair
Thissection describes what the eagser must do in case of required service or repair.

NOTE TheLT4100systemdoes not require any scheduled maintenance or service. Make sure that
the product is installed, as described in this manual, before making cantént distributor
or dealer for further assistance.

If the LT-4100systemfor 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 haveierpe and
know-how to assist with further technical support and troubleshooting.

Contacting the distributor/dealer:

1) Makesure to have the product namenit part numbers,and unit serial numbesidentified. The
unit part numbersandthe unit serial numbes are identified on the unit labelywhich is bundon
the backsideor at the 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 include a wiring diagram. If possildlewnloada diagnostic reporas described in
Diagnostis on pagell5.

3) Send all informatioro the local distributor or dealer.

IMPORTANTUnless otherwise agreed, the ender 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 directindirectly, 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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Appendxes
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 equipment and systeBisdge alert management
Part 2: Alert and cluster identifiers and other adualital features

Lars Thrane A/S www.thrane.eu Pagel20of 141
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App. B Bridge Alert Management (BAM)

Alert generating functions

Name el Description
deactivated P

Responsible for managing the Certus Subscriber Identity Module (S
SIM No card.
It is not possible to deactivate thignction.

Table30: Alert generating functions

TheLT4100system contains the following functions capable of raising

Alert categories
The BAM concept 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 sourceniscessary, as decisid

A support for the evaluation of the alert related condition.

Alert can only be acknowledged at the alert source.

Alert where no additional information for decision support is necessary besig
the information which can bpresented at the CAM UI.

Alert may be acknowledged 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.

Table31: BAM alert categories
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List of alerts

ID: 3022 Priority: Warning | Category: B Resp. transfer: Yes
Title: Power fail Can ACK: Yes | Transitory: No
Description: CU input voltage too high. Check povseipply
What to do: Check the output voltage of the power supply
.. Raised when the Control Unit detects a too high input voltage.
Conditions: . ) ) )
Rectified when the input voltage is normalized
Escalation: Repeated as a warning after 90 s.
ID: 3022 Priority: Warning | Category: B Respitransfer: Yes
Title: Power fail Can ACK: Yes | Transitory: No
Description: CU input voltage too low. Check power supply
What to do: Check the output voltage of the power supply
.. Raised when the Control Unit detects a too low inpoitage.
Conditions: . ) ) )
Rectified when the input voltage is normalized
Escalation: Repeated as a warning after 90 s.
ID: 3022 Priority: Warning | Category: B Resp. transfer: Yes
Title: Power fail Can ACK: Yes | Transitory: No
Description: AUinput voltage too low. Refer to user manual
What to do: Check the DC resistance of the coaxial cable is below the maximum allowed
" specified inLT4130 AntennaUnit on page32.
... Raised when the Antenna Unit detects a too low input voltage.
Conditions: . . . :
Rectified wherthe input voltage is normalized
Escalation: Repeated as a warning after 90 s.

Lars Thrane A/S
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ID: 3116 Priority: Caution | Category: B

Title: Lost connection

Description: Check satellite terminal

Verify theAntenna Unit has free line of sight to the sky. Remove any object

What to 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 Iridiun®satellite system for a period oih@ minute or more.
Rectified when the terminal detects the Iridi®@rsatellite system.

ID: 11412 Priority: Warning | Category: B Resp. transfer: Yes

Title: Lostantenna Can ACK: Yes | Transitory: No

Description: Iridium servicaunavailable. Check antenna cable

What to do: Check the cable between the Control Unit and the Antenna Unit.

Raised when Control Unit loose connection with the Antenna Unit

Conditions: Rectified when connection is reestablished with the Antenna Unit.

Escalation: Repeated as a warning after 90 s.

ID: 11412 Priority: Warning | Category: B Resp. transfer: Yes

Title: Lost handset Can ACK: Yes | Transitory: No

Description: Voice calunavailable. Check handset cable

What to do: Check the cable between the handset and the Control Unit

Raised when Control Unit loose connection with the Handset

Conditions: Rectified when connection is reestablished with the Handset.

Escalation: Repeated as a warning after 90 s.
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ID: 1142 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 as a warning after 90 s.
ID: 1142 Priority: Warning | Category: B Resp. transfer: Yes
Title: Software fault Can ACK: Yes | Transitory: No
Description: Please reinstall software
What todo: Install the latest software.
Conditions: Raised when a software updated completed in failure.
Escalation: Repeated as a warning after 90 s.
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 (s€ertusSIM ard (SIM)on page25).
Conditions: Rais_eq 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.

Lars Thrane A/S
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App. C Multipletalkers and multiple listeners

IEC 6116Rultiple talkers and multiple listeners a series of protocol definitions supporting both-422
and Ethernet for transporting its messages.

LT4100system currently supports IEC 61162 ovedRS only but is prepared for future support of IEC
61162 over Ethernet. Certification of compliareigh IEC 6116250 and IEC 6116860 has been obtained
and thus theLF4100system is permitted to be connected to an IEC 61162 Ethernet network, though none
of their functions are supported.

ONEF network node
TheLT4100system is classified as an ONFwmk 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 supportediAt@system.
For further details se&NSS sentences page83 and web server configuratioGNSS anBAMon page
110.

GNSSadlker identification mnemonics

TheLT4100system may use the following talker identifiers:

GNSS alkerldentificationMnemonics
Talker Device Identifier | Function
GlobalNavigationSatellite System (GNSS  GN GNSS
GlobalPositioningSystem (GPS) GP GNSS
GLONASS positioning system GL GNSS
BeiDoupositioning system GB GNSS

Table32: GNSTalker identification mnemonics

GNSS Talker Sentence Overview

GNSS Talk&entences

Sentence Function Description Transmission

Formatter Interval
DTM GNSS Datum reference ls
GGA GNSS Global positioning system (GPS) fix data ls
GLL GNSS Geographic position latitude / longitude 1ls
GSA GNSS GNSS DOP and active satellites ls
GSV GNSS GNSS satellites uiew 1ls
RMC GNSS Recommended minimum specific GNSS datd 1ls
VTG GNSS Course over ground and ground speed 1ls
ZDA GNSS Time and date 1ls

Table33: GNSS Talker Sentences

The table below lists all GNSS sentenced t100system can transmit (as a talker):

GNSS Listener sentences overview
No listener sentences available for GNSS.
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App. E BAM Sentences

This appendix provides detailed information about the BAM sentences supported hi-#i®0system.
For further details seBAM sentencesn page34 and web server configuratioBNSS anBAMon page
110.

BAM Talker identification mnemonics

TheLT4100system may use the following talker identifiers:

BAMTalkerldentificationMnemonics
Talker Device Identifier | Function
Communications satellite Cs BAM
Table34: BAM talkeridentificationmnemonics

BAM Talker 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

Table35: BAM talker sentences

The table below lists all BAM sentences Eiet100system can transmit (as a talker):

BAM Listener sentences overview

BAM ListeneGentences
Sentence Function Description Presence
Formatter
ACN BAM Alert command Optional
HBT BAM Heartbeat supervision sentences Optional

Table36: BAM listener sentences

The table below lists all sentences th€4100system can receive (as a listener)

Lars Thrane A/S www.thrane.eu Pagel27of 141



LT-4100 User & Installation Manu&ev 1.03

Appendixes

App.FGNSS Receiver Integrity States
TheLT4100system has a buiin GNSS receiver located in th€4130Antenna Unit. The GNSS receiver is
used under normal conditions for providing th&4100system with time, data, and position information
to all required functions in the syster@NSS Status located in the System submenu (MENUSystem)
described and illustrated iBystenstarting on pag&4. Table37 illustrates 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 known position hay Time (old) | Lat/Long >0 min - - - receiver (time
age > 0 min) and position).
GNSS fix completely log No fix on GNSS
", . )K HO . .
(last knownposition has| Time (old) | Lat/Long _ - - - receiver (time
age 23 hours 59 min) 59 min and position).
GNSS fix completely los _ No fix onGNSS
(last known position hay Time (old) | , Lat/Long >= 24 ] ] .| receiver (time
age >= 24 hours) t Olj dzA |  hours and position).

Table37: GNSS Receiver Integrity States (Automatic GNSS)

Table37is illustrating the GNSS receiver integrity staldse following pages will illustrate all relevant

states

Lars Thrane A/S
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System has just booted and theeis not yet a fix

UTC:  Acquiring... II
POSH: Acquiring... ol

B CNssstatus W
Latitude -
Longitude -
Time of Position -
COG -

Figurel43 GNSS Receiver Integrity State

UTC:  Acquiring... II
POSH: Acquiring... ol

B GNsSsutus W

Time of Position -
COoG -
S0G -
Accuracy .

Satellites In Use -

Figurel44: GNSS Receiver Integrity State

System has just booted amahly time is known

Lars Thrane A/S

Figurel45 GNSS Receivetegrity State

Figurel46. GNSS Receiver Integrity State
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