IEC 61108-3

Edition 1.0 2010-05

INTERNATIONAL
STANDARD

colour
inside

Maritime navigation and radiocommunication equipment and systems — Global
navigation satellite systems (GNSS) —

Part 3: Galileo receiver equipment — Performance requirements, methods of
testing and required test results

INTERNATIONAL
ELECTROTECHNICAL

COMMISSION PRICE CODE XA

ICS 47.020.70 ISBN 978-2-88910-945-6

® Registered trademark of the International Electrotechnical Commission



-2- 61108-3 © IEC:2010(E)

CONTENTS

FOREWORD ...ccuiii ittt ettt et e e et e e e e e et et e e e e e e e e e e e e e e e e e et eerenns 5
S o oY o = Y 7
P (] 4 ¢ =Y YN = £ =Y g Lo 7
3 Terms, definitions and abbreviations ... 8
3.1 Terms and definitioNs .. .. .o s 8

3.2 ADDreVIatioNS ..o 8

4  Minimum performances standards ...........couiiiiiiiiii 9
g N © T o Y o3 PN 9

4.2 Galileo receiver eqQUIPMENt ... ... e 10
4.2.1  Minimum facilifies ..o 10

4.2.2  CoNfIQUIatioN . ... 10

4.2.3  QUALILY @SSUIANCE . ..uiitiie e 10

4.3 Performance standards for Galileo receiver equipment..............coooveiiiiiiiieieennne. 10
4.3 GeNEIAl e 10

4.3.2 Equipment OULpUL ..o 11

G TG T X o o U1 - T 12

4.3.4 ACQUISTTION . .. e 12

4.3.5 Antenna and input/output connections ............ccooiiii i 13

4.3.6  ANteNNa deSIgN ...oiiiiiiiii e 13

G T A B )Y/ o -1 oY (o3 = T o Vo = 13

4.3.8 Protection from specific interfering signals............ccoooiiiiii 13

4.3.9 Position Update ... 14

4.3.10 Differential Galileo iNPUL .......c.oiiii i 14

4.3.11 Navigational warnings and status indications................coooiiiiinn. 14

4.3.12 Output of COG, SOG and UTC ......coiiiiiiiie e 18

4.3.13 Typical interference conditions ...........ooiuiiiiiiii 19

5 Methods of testing and required test results ..............cooiiiiiiiiiii i 19
ot O I = 1= ] 1 (- 19

oA I = 1= g~ = To LU =Y o o PP 20

5.3 TSt SIgNAIS et 20

5.4 Determination Of @CCUIACY .. ..ot 21

5.5 General requirements and presentation requirements.................cooiiiiiiiin 21
5.5.1 Normal coNditioNS ..o e 21

5.5.2 General reqUIr€mMENES ......oviiiiiiii e 21

5.5.3 Presentation requirements....... ..o 21

5.6 RECEIVEI 1ESES oot 21
5.6.1 Galileo receiver eqUIPMENT . ..o 21

5.6.2  Position OUtPUL ..o 22

5.6.3 EqUuIipment oUtpUL ... 22

5.6.4  ACCUIACY onitiiit it 22

5.B.5 ACQUISTTION e 23

5.6.6 Antenna and input/output connections ... 24

5.6.7  ANTENNA AESION ooiiiiiiii e 24

5.6.8 Sensitivity and dynamiC range ............cooiiiiiiiiii 24

5.6.9 Protection from other shipborne transmitters ... 25

5.6.10 PoSition Update ... 25



61108-3 © IEC:2010(E) -3 -

5.6.11 Differential Galileo input ... ... e 26

5.6.12 Navigational warnings and status indications..................cccociiiiins 26

5.6.13 Accuracy of COG and SOG ......coiiiiiii e 29

5.6.14 Validity of COG and SOG information .............ccoooiiiiiiiiii e, 29

5.6.15 OULPUL Of UTC oot 30

5.7 Tests for typical RF interference conditions ..........ccooooiiiiiiiiiii 30
5.7.1  Simulator CoNditioNS ... ..o 30

5.7.2 Navigation solution accuracy test ..........ccooiiiiiiiii 30

5.7.3 Re-acquisition test.. ..o 31

Annex A (informative) Galileo navigation signals characteristics .................cocoviiiiiiienin, 33
Annex B (informative) The Galileo integrity CONCept........cooviviiiiii i, 35
Annex C (informative) Receiver autonomous integrity monitoring (RAIM) ...........cooiiiiinnnn. 41
Annex D (normative) Galileo standard received signals and interference environment ......... 51
Annex E (informative) Galileo RAIM teSting .....coviiiiiii e, 56
L1 o 10T =Y 1 2 12 58
Figure B.1 — Graphical illustration of SISA and SISMA [GICO5]......coiiiiii e 37
Figure C.1 — Navigation alerts and FDE €VeNntS..........cccooiiiiiiiiiiiiii e, 42
Figure C.2 — RNP Parameters .. ..ccuiiiiii e 43
Figure C.3 — Receiver autonomous integrity monitoring (RAIM) .......o.ooiiiiiiiiis 44
Figure C.4 — POSItION ©ITOIS ..o e e e e 45
Figure C.5 — Decision threshold and minimum detectable bias for the (W)SSE statistic......... 46
Figure C.6 — Maximum residual test statistic.............ccocooiiiiii e, 47
Figure C.7 — GeOMELrY SCrEEMING ..ocuuiiii it e e e et 48
Figure D.1 — ES in-band and near-band maximum CW RFl levels ...........coooiiiiiiiiiiiins 52
Figure D.2 — E1 in-band and near-band maximum CW RFl levels ............ccoooviiiiiiiiiinnnnn, 53
Figure D.3 — E5 Maximum in-band CW/NBI RFI1eVels .......c..coooiiiiiiiii e, 54
Figure D.4 — E1 Maximum in-band CW/NBI RFI levels ..o 54
Table 1 — Acquisition time lIMits ... ... e 13
Table 2 — RAIM integrity states ... e 17
Table 3 — Integrity states corresponding to the Galileo integrity message ...........cccoceeeiennn. 18
Table 4 — AccUuracy Of COG ..o e e 19
Table 5 — RF interference values ... ... e 31
Table A.1 — General characteristics of the Galileo navigation signals...............cc.ccoiiin. 33
Table A.2 — General characteristics of Galileo observables.............ccoooiiiiiiii, 34
Table B.1 — Integrity flag ValUes ... ..o e 38
Table C.1 — Galileo satellite failure [GICOS5] ..o 49
Table C.2 — RAIM-FDE parameters . ... 50
Table D.1 — Minimum and maximum receiver power levels on ground............coccooviiiiinennnne. 51
Table D.2 — Minimum and maximum levels at antenna port and receiver input...................... 51
Table D.3 — Table of main characteristics of Figure D.1 above.........cc.cooiiiiiiiii, 52
Table D.4 — Table of main characteristics of Figure D.2..........coiiiiiiiiiii 53

Table D.5 — E5 maximum in-band RFI levels versus bandwidth....................coo, 54



—4— 61108-3 © IEC:2010(E)

Table D.6 — E5 maximum in-band RFI levels versus bandwidth..............ccooooiiii, 55
LIE=] o] LT = B Yot =Y a =Y To I oAV Z =Y VA = 57



61108-3 © IEC:2010(E) -5-

1)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MARITIME NAVIGATION AND
RADIOCOMMUNICATION EQUIPMENT AND SYSTEMS -
GLOBAL NAVIGATION SATELLITE SYSTEMS (GNSS) -

Part 3: Galileo receiver equipment —
Performance requirements, methods
of testing and required test results

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61108-3 has been prepared by IEC technical committee 80:
Maritime navigation and radiocommunication equipment and systems.

The text of this standard is based on the following documents:

FDIS Report on voting
80/590/FDIS 80/595/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all the parts in the IEC 61108 series, under the general title: Maritime navigation and
radiocommunication equipment and systems — Global navigation satellite systems (GNSS),
can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
*+ amended.

A bilingual version of this publication may be issued at a later date.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.




61108-3 © IEC:2010(E) _7_

MARITIME NAVIGATION AND
RADIOCOMMUNICATION EQUIPMENT AND SYSTEMS -
GLOBAL NAVIGATION SATELLITE SYSTEMS (GNSS) -

Part 3: Galileo receiver equipment —
Performance requirements, methods
of testing and required test results

1 Scope

This part of IEC 61108 specifies the minimum performance standards, methods of testing and
required test results for Galileo shipborne receiver equipment, based on IMO resolution
MSC.233(82), which uses the signals from the Galileo Global Navigation Satellite System in
order to determine position. It takes account of the general requirements given in IMO
resolution A.694(17) and is associated with IEC 60945. When a requirement in this standard
is different from IEC 60945, the requirement in this standard takes precedence. It also takes
account, as appropriate, of requirements for the presentation of navigation-related information
on shipborne navigational displays given in IMO resolution MSC.191(79) and is associated
with IEC 62288.

A description of the Galileo Open Service and Safety of Life Service is given in the Galileo
interface control documents (see Bibliography). This receiver standard applies to navigation in
ocean waters for the open service and harbour entrances, harbour approaches and coastal
waters for the Safety of Life service, as defined in IMO resolution A.953(23).

All text of this standard, whose meaning is identical to that in IMO resolution MSC.233(82), is
printed in jtalics and the resolution and paragraph numbers are indicated in brackets i.e.
(M.233/A1.2).

The requirements in Clause 4 are cross-referenced to the tests in Clause 5 and vice versa.

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60721-3-6:1987, Classification of environmental conditions — Part 3-6: Classification of
groups of environmental parameters and their severities — Ship environment

IEC 60945, Maritime navigation and radiocommunication equipment and systems — General
requirements — Methods of testing and required test results

IEC 61108-1:2003, Maritime navigation and radiocommunication equipment and systems —
Global navigation satellite systems (GNSS) — Part 1: Global positioning system (GPS) —
Receiver equipment — Performance standards, methods of testing and required test results

IEC 61108-4, Maritime navigation and radiocommunication equipment and systems — Global
navigation satellite systems (GNSS) — Part 4: Shipborne DGPS and DGLONASS maritime
radio beacon receiver equipment — Performance requirements, methods of testing and
required test results
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IEC 61162 (all parts), Maritime navigation and radiocommunication equipment and systems —
Digital interfaces

IEC 61162-1, Maritime navigation and radiocommunication equipment and systems — Digital
interfaces — Part 1: Single talker and multiple listeners

IEC 62288, Maritime navigation and radiocommunication equipment and systems -
Presentation of navigation-related information on shipborne navigational displays — General
requirements — Methods of testing and required test results

IMO resolution A.694(17), General requirements for shipborne radio equipment forming part
of the Global maritime distress and safety system (GMDSS) and for electronic navigational
aids

IMO resolution A.915(22), Revised maritime policy and requirements for a future Global
Navigation Satellite System (GNSS)

IMO resolution A.953(23), World-wide radionavigation system

IMO resolution MSC.233(82), Adoption of the Performance Standards for Shipborne GALILEO
Receiver Equipment

ITU-R Recommendation M.823-3, Technical characteristics of differential transmissions for
Global Navigation Satellite Systems from maritime radio beacons in the frequency band
283.5-315 kHz in Region 1 and 285-325 kHz in Regions 2 and 3

RTCM 10402 RTCM Recommended Standards for Differential GNSS (Global Navigation
Satellite Systems) Service, Version 2.4





