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Introduction

A ECIGSAIs assessing to put in place a maritime SBAS L1 service in Europe.
A Ashipborne receiver standard shall be developed to ensure a safe use of SBAS by the
maritime community.

A ECIGSA, ESA and ESSP have drafted the guidelines in support of this process:

A Draft Guidelines for manufacturers for the implementation of SBAS in Shipborne Receiverso

A EGNOS SW application was developed in line to these guidelines, which was used for
testing the proposed tests and methods.

A A maritime GNSS campaign was performed in Norway. Performance results are presented
here to demonstrate the feasibility of EGNOS for some maritime applications.

Next steps:
A In MAREC project funded by GSA, Kongsberg is developing a receiver in line with these
guidelines.

A Support thestandardizatiorprocess fothe integration of SBAS1 in maritimenavigationlEC
61108
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EGNOS architecture
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SBAS Guidelines

1. Introduction

1.1.
1.2.

Purpose and Scope of the Document
Document Overview

1.3. Associated Documents

2. SBAS Overview 5.1.

2.1. SBAS System Architecture 5.2.

2.2. SIS Interface Characteristics 5.3.

5.4.

3. Key Definitions and Assumptions 5.5.
3.1. IMO Resolution A.1046 concepts/definitions types

5.6.

1.3.1. Reference Document
1.3.2. Acronyms

ToC

4.2.2. Integrity Monitoring: System Integrity
Messages

4.2.3. SBAS Message Processing

4.2.4. SBAS Satellite Selection

4.2.5. Alerts/Outputs/Inputs

5. SBAS Signal and Data Specification

4. GNSS Receiver Guidelines

Introduction

Signal-in-Space RF Characteristics

SBAS Codes

SBAS Data Formats

Messages and Relationships between Message

Principles and Assumptions

4.1. General Requirements 6. Method of Testing and Required Test Results
4.1.1. GPS Signal Processing Requirements
4.1.2. SBAS Signal Processing Requirements ~ APPENDIX A’ Error Models
APPENDIX B 7 Messages Processing Flow Diagrams
4.2. Guidelines for PVT SBAS Solution Computation =~ APPENDIX C i SBAS Signal in Space Messages

4.2.1. Accuracy
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SBAS Recelver Guidelines

A SBAS Guidelines proposes the use of the folloMiagsage
Typedo fulfil IMO ResA.1046 performancesquirements:

I Accuracyrelated messages

A Decode and apply fast corrections informatiomadcasthroughMT 2 to 5and 24
corresponding to satellites selected by 1

A Decode and apply loagrm satellite error correctiondroadcasthoughMT24and 25.

A Decode and apply ionospheric correctighavailable broadcaghroughMT 26for
ionospheric grid points defined YT 18

A Applytropospheric errorcorrections
A Usethe SBAS satellite ranging function if availdileadcasthroughMT 9
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SBAS Receiver Guidelines

I Consider major warnings broadcast by the systeimt¢grity-related
messageys

A Information on the availability of theerviceby the system througMT Q
A Satellitealerts inMT 2 to 6and 24.
A lonospheric alerts iMT 26

I Other recommended messages

A Timeout intervals for the validity of thenessages fronvIT 7.
A Almanac data from SBAS satellites broadcast thrddGi 7.

I Optional messages
A Degradation factors provided MT 1Q
A MT27and28(2 O2YLJziS alrdaSttAdSaqQ aravyl gl
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SBAS Receiver Guidelines

A Proposed Test for manufacturers:
I Static accuracy
I Static accuracy with angular movement of the antenna
I Dynamic accuracy
I Static availability
I Static continuity
I SBAS Navigation warnings and status indications
I Use of SBAS messages
I SBAS data input
I Sensitivity and dynamic range
I SBAS GEO switching

0 =

12

m
2]

2

[=]

w

=

“w

-

£

e

® \“
c

w

®

&
“
B»wnom
L=



Integrity concept in the maritime

domain using EGNOS

A The integrity concept in IMO Res A1046 is defined at system level:
I GPS system failures
i y2i0 O2YAaARSNI f20Ff &a2dz2NOS& o0 Ydz
A EGNOS integrity concept at system level in the maritime domain has to
consider at least the following:
I Satellite dert or notmonitored:
A Satellitenot used wherlJDREKL4
I lonosphere alert or notonitored:
A lonospheriagyrid not used wherGIVEE15 orGIVE:63.875m)
I EGNOS system alerts or test
A SBASorrections not used wheNTO
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Maritime GNSS campaign

In Norway coast

A Route:
I Inthe northbound, the vessel departed from Trondheinkimkenes
I Thesouthbound was fronKirkenego Bergen.

A Dates:
I Departure from Trondheim: 22/02/2018
I Arrival to and departure frorKirkenes 26/02/2018
I Arrival to Bergen: 03/03/2018

A Vessel: MS Finnmarkémoreinformation in
https://www.hurtigruten.co.uk/ourships/msfinnmarken/)
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Maritime GNSS campaign

In Norway coast

A GNSS muHirequencyReceiver
il with the following capability:
e i GPS L1/L2/L5

i SBAS
A GNSS Antenna L1/L2/L5

A L1RFRecorder
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Maritime GNSS campaign
In Norway coast

Signal is recorded and available for
reproductionfor receiver manufactures

If interested, contac’

EGNOS, it’'s there. Use it.
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Maritime GNSS campaign

In Norway coast

A EGNOS SIS availability
i Broadcast at least one EGNOS GEO satdliil€o

A At receiver level % time SBAS PRN is tracked by the receiver
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SBAS PRH

Maritime GNSS campaign

In Norway coast

A EGNOS SIS availability
i Broadcast at least one EGNOS GEO satdllil&%

A At receiver level % timeSBAS PRiN tracked by theeceiver
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PRN136 tracked: 93.02% (TEST)
-> OPERATIONAL fra28rd August 2018

GEO swap 120 -> 136 in OPERTIONAL

PRN123 tracked: 96.78% (OPERATIONAL)

PRN120 tracked’3.34% (OPERATIOINAL
-> Testfrom 30th August 2018
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Maritime GNSS campaign

In Norway coast

A EGNOS SIS availability
i Broadcast at least one EGNOS GEO satdllil&%

P ¥ 4

- I 2R PRN136r PRN12399.34%
B , M T ANy From 2% August 2018

N (NN, P - "M sateliite PRN136 improves the
- T e - R EGNQOS SiS visibility in the
Northeast of Europe.

EGNOS, it's there. Use it.
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Maritime GNSS campaign

In Norway coast

A EGNOS SIS availability
i Broadcast at least one EGNOS GEO satdliil€o

A The laclof EGNOS signai the receiverA the orography
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