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THE KONGSBERG ORGANISATION

Business areas

KONGSBERG DEFENCE KONGSBERG PROTECH KONGSBERG DIGITAL

KONGSBERG MARITIME T ST
Global market leader within Modern product portfolio in Unrivalled global market Developing the next
both offshore, merchant growing defence and leader in remote weapon generation of digitalized
marine and subsea aerospace niches stations products and services
applications
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The three sided coin......

A generic visualization of the e-nav architecture

“harmonized collection, “harmonized collection,
integration, exchange, integration, exchange,
presentation and analysis presentation and analysis
of maritime information of maritime information

onboard- ashore”

KONGSBERG

AlS experience challenges at some locations in
the world due to heavy traffic

Further, the e-Navigation concept identified
new services with communication requirements

In order to solve this congestion, preserving the
AlS main task and to arrange for new data
services between shore and ships, more
bandwidth is needed for data communication

—> introduction of VDES


Presenter
Presentation Notes
Bakgrunn
Vi ser at det blir stadig mer M2M kommunikasjon, det samme gjelder det maritime. Dette er helt I tråd med e-nav konseptet også. Vi mener at e-nav kan gjøre maritime transport mer effektiv og sikrere. Grad av autonomi økes stadig, og dette krever gode og pålitelige komunikasjonssystemer.
AIS får utfordringer stadig flere plasser. Systemet er en suksess, og benyttes mer og mer, og ikke kun til primæroppgaven som er antikollisjon.
Eksempler: Stadig flere typer AIS enheter. Klasse B, AtoN med værdata fra terminaler, MOB, ulike tjenester av forskjellige arter.

VDES was the “missing (communication) link” between shore and vessel

(Receive, integrate, exchange, present and analyze maritime information)


VHF Data Exchange System - VDES
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Terrestrial VDE segment usage
shore-to-ship and ship-to-ship
The VDE system covers the following;

ﬂ . Standard AIS channels, Ch. 1 and 2 (RX/TX) | \

2. ASM - Application Specific Messages, binary and text messages, which is a part of the
present AlS system (RX/TX)

3. VDE terrestnial — Four 25kHz channels merged togetherin a 100kHz channel in orderto
facilitate a seamless data exchange beyond the capabilities of ASM (RX/TX)

SAT AIlS - Transmission of position message (msg27) on Ch. 3 and 4 (TX). /

o

VDE Satellite — Provide data exchange between ships and shore via satellite. Enables
global coverage. VDE SAT should complement VDE Termrestrial when outside coastal

coverage (RX/TX).



VDES elements agreed at WRC-15
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The World Radio Conference (WRC) in 2015; Approved ITU standard for VDES (ITU-R M.2092-0).
Agreed to all terrestrial components of the VDES including newly allocated channels 2027 (ASM 1) and 2028 (ASM 2).
Urgent need for offloading ASM traffic from AIS VDL. Some very congested areas. Hence protecting the integrity of the AIS VDL.
AIS is expanded to vessels not subject to the SOLAS carriage requirement, and to completely different applications.
Singapore; 1200 vessels on a BS (directive antenna), Some ASM traffic. Experience from other areas; high amount of AIS mobile stations not acting in accordance with standard. 
Simultaneously, because of increasing demand on radio spectrum for digital communication such as mobile phone and data, ITU now requests more efficient and effective use of radio spectrum.  



Full VDES capability

KONGSBERG

SAT Up3
Long range _ _ 4.6 MHz . . )
AlS Ship transmit channels for VDE separation AIS-VDE ship receiving bandwidth
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In addition to agreement on the terrestrial aspect of the VDES, and the satellite uplink for ASM 1 and ASM 2, the WRC-15 agreed that studies of the remaining satellite components of the VDES will continue until the WRC-19.
 
The present functions of the VDES, as agreed at WRC-15, are illustrated as Figure 1. The full functionality of the VDES, including the additional satellite component, is provided in Figure 2 (as presented to IMO in MSC 95/INF.12 Figure 1).



Implementation plan

ref. draft IALA Guideline VDES (technical)
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AlS & VDE-TER VDES Terrestrial .
Today Initial Operational | Initial Operational e g“" DT;':’“““"”
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Introducing VDES is expected to happen through 4 operational phases:
1.	Today: AIS exists as defined by ITU.R M.1371-5 on the AIS frequencies, and Coastal Stations use the ASM and VDE frequencies for Voice VHF.
2.	Past WRC15 - AIS+ASM: Regionally, where there is an urgent need for offloading the AIS VDL from significant ASM traffic, it is recommended to allow the introduction of 4-channel AIS + ASM devices. These devices may receive and transmit ASM on the ASM1 and ASM2 frequencies, using the existing GMSK modulation defined for AIS, but shall discontinue their transmit capability after January 1st 2019 unless a software upgrade enables them to participate in the modulation and access scheme agreed for the ASM frequencies, when the final VDES recommendation is introduced. Note that the ASM frequencies will need to be shared with the VHF voice service from Coast Stations in many areas.
3.	It is foreseen that the when the VDES is finalized, Initial operational capability can be established quickly after January 1st 2019, replacing any GMSK modulation on the ASM1 and ASM2 frequencies, and introducing terrestrial VDE. Note that both the ASM and VDE frequencies will still need to be shared with the Voice VHF service in many areas.
4.	When a satellite service is developed, full operational capability of the VDES including the Satellite frequencies can be achieved. Past January 1st 2017, the ASM, VDE and SAT frequencies should not need to be shared with the Voice VHF service



Application Specific Message (ASM)

TABLE A2-1
Minimum required time division multiple access transmitter characteristics
Parameter name Units Low setting High setting
Channel spacing (encoded according to RR. | kHz 25 25
Appendix 18 with footnotes)'V
ASM 1 (2027)® MHz 161.950 161.950
ASM 2 (2028) MHz 162.000 162.000
W 1 12.5

Transmit output power

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

* Modulation GMSK until 1'st of January 2019 (9,6 kbit/s)

* Modulation 11/4 QPSK after 1'st of January 2019 (19,2 kbit/s)

&

KONGSBERG


Presenter
Presentation Notes
GMSK	Gaussian-filtered minimum shift keying 
QPSK	Quadrature phase shift keying
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Terrestrial VHF Data Exchange (VDE) &

KONGSBERG
Terrestrial VDE
Channel Units Frq Frq
1024/2024 MHz 157.200 161.800
1084/2084 MHz 157.225 161.825
1025/2025 MHz 157.250 161.850
1085/2085 MHz 157.275 161.875
TABLE A3-2
Modulation and coding schemes
. Total Total Total
Signal throughput throughput throughput
Modulation and coding | Information CQI bitrate bitrate bitrate
scheme Do, ‘[?;l’:;;’ D; | value (kbits/s)* (kbits/s)™ (kbits/s)*™*
25 kHz 50 kHz 100 kHz
No transmission 0 - - -
- MCsA , 0,0,0,1 1 38.4 76.8 153.6
(/4 QPSK, CR = 1/2)
MCS-2 0,0,1,0 2 Placeholder for futur= MCS
MCS-3
g
(8PSK, CR = 3/4) 0,0,1,1 3 57.6 115.2 230.4
MCS-4 0,1,0,0 4 Placeholder for futur= MCS
MES-5- 0,1,0,1 5 76.8 153.6 307.2
(16QAM, CR = 3/4)

e Transmitted output power 1 to max 25W for vessel, 12.5 to max 50W for shore
« Typical communication range for terrestrial VDE is 20-50 NM



Future Arctic VHF Data Exchange Satellite System

Ship 1

2 x 100 kbps up 7
2 X 28 kbps down Y 2

VHF

Norsat-2 (Test satellite)

650 km dusk to dawn polar orbit

98 minutes period

20 minute Arctic coverage

Two way store and forward data transfer
10 MB upload capacity per pass

4 MB download capacity per pass

Statsat OPS centre 4,

IMO eNav service portefolio

* VTS Information Service (1S)

» Navigational Assistance Service (NAS)

» Traffic Organisation Service (TOS)

» Local Port Service (LPS)

* Maritime Safety Information Service (MSI)
» Pilotage Service

* Tugs Service

» Vessel Shore Reporting

Telemedicine Assistance Service (TMAS)
Maritime Assistance Service (MAS)
Nautical Chart Service

Nautical Publications Service

Ice Navigation Service

Meteorological information Service

Real time Hydrographic and Environmental
info Service

Search and Rescue Service (SAR)

Vardg Gateway

Third party
applications

KONGSBERG
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- Cybercecurity, Ørnulf skal snakke om sikkerheten her



Automatic Ship Reporting — Testbed SETUP -UPDATED i
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VDES MOBILE VDES INFRASTRUCTURE VDES SPACE
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MARITIME BROADBAND RADIO &

_ KONGSBERG
The Revolution in Marine™nterconnectivity | '




The need for more data communication capacity... i

KONGSBERG

* VDES solves a lot in connection with e-navigation services

e Services and applications to be accomplished on VDES must
be carefully designed with the limited capacity in mind

» Other safety critical and demanding operations will require
more bandwidth, more robustness, more flexibility, higher
level of security...

KONGSBERG PROPRIETARY - See Statement of Proprietary Information 28.02.2017 WORLD CLASS - through people, technology and dedication Page 17
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Pålitelig kommunikasjon


Beam forming by antenna arrays

KONGSBERG

« With a phased array antenna the radio beam can
be shaped to increase gain in specific directions

The beam can be focused instantaneously by
software both for transmission and reception

Beam forming radiation patterns

KONGSBERG PROPRIETARY - See Statement of Proprietary Information 28.02.2017 WORLD CLASS - through people, technology and dedication Page 18
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Phased array – Digital beamforming
Helix for directional antenna, mono-poles to work 360 degrees


Facts and numbers &

KONGSBERG

IP- based data
networking 15 Mbps Payload

Point to point and point to
multipoint

Deterministic Latency

KONGSBERG PROPRIETARY - See Statement of Proprietary Information 28.02.2017 WORLD CLASS - through people, technology and dedication Page 19



Application example: Oil-spill detection and recovery
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Alle KV skip, Kystverket  og NOFO skip og på Kystverkets overvåkningsfly, LN KYV


Ground installations, air to ground coverage

o ey e e

Coverage at 15 000 feet AGL Coverage at 4 000 feet AGL
(Standard mission altitude)
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Svalbard vil bli dekket ila våren.
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