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REVISED MARITIME POLICY AND REQUIREMENTSFOR A FUTURE
GLOBAL NAVIGATION SATELLITE SYSTEM (GNSS)

THE ASSEMBLY,

RECALLING Article 15()) of the Convention on the Internationa Maritime Organization
concerning the functions of the Assembly in reation to regulations and guideines concerning
maritime sfety,

RECOGNIZING the need for a future civil and internationaly-controlled globa
navigation sadlite sysem (GNSS) to contribute to the provison of navigationa postionfixing
for maitime purposes throughout the world for generd navigdion, including navigation in
harbour entrances and approaches and other waters in which navigation is restricted,

RECOGNIZING ALSO that the maritime needs for a future GNSS are not restricted to
gened navigdion only; thet requirements for other maritime applications should aso be
consgdered, as a drict separdion between generd navigation and other navigation and
positioning applications cannot aways be made; and that intermoda use of GNSS is expected to
increase in the future,

RECOGNIZING FURTHER the need to identify a an ealy stage the maritime user
requirements for a future GNSS, to ensure that such requirements are taken into account in the
development of such asystem,

BEING AWARE of the current work of the Internationd Civil Aviation Organizaion on
the aviation requirements for a future GNSS,

HAVING CONSIDERED the recommendation made by the Maritime Safety Committee
a its seventy-third session,

1 ADOPTS the Revised maritime policy and requirements for a future globd navigation
satdlite sysem (GNSS) st out in the Annex to the present resolution;

For reasons of economy, this document is printed in alimited number. Delegates are
kindly asked to bring their copies to meetings and not to request additional copies.
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2. INVITES Governments and internationd organizations providing or intending to provide
sarvices for the future GNSS to take account of the annexed Maritime Policy and Requirements
in the development of their plans, and to inform the Organization accordingly;

3. REQUESTS the Maritime Safety Committee to keep this policy and requirements under
review and to adopt amendments thereto, as necessary;

4. REVOKES resolution A.860(20).
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ANNEX

REVISED MARITIME POLICY AND REQUIREMENTSFOR A FUTURE GLOBAL
NAVIGATION SATELLITE SYSTEM (GNSS)

1 INTRODUCTION

11 A Globd Navigaion Satdlite System (GNSS) is a sadlite system that provides
worldwide pogtion, velocity and time determination for multimoda use It includes use
recevers, one or more saelite congdlations, ground segments and a control organization with
facilities to monitor and control the worldwide conformity of the dgnas processed by the user
receivers to predetermined operationa performance standards. A set of relevant definitions and a
glossary are included in Appendix 1 to this annex.

1.2  For maitime usars, IMO is the internationd organization that will recognise a GNSS as a
system which mesets the carriage requirements for pogtionfixing equipment for a World Wide
Radionavigation Sysem (WWRNS). The formd procedures and respongbilities for the
recognition of a GNSS should be in accordance with the IMO policy on WWRNS, as far as
applicable.

1.3 The current sadlite navigation sysems (see paragraph 2) are expected to be fully
operationa until at least the year 2010. Future GNSS(s) will improve, replace or supplement the
current systems, which have shortcomings in regard to integrity, availability, control and system
life expectancy (see paragraph 2).

14 Maritime users are expected to be only a smal part of the very large group of users of a
future GNSS. Land mobile users are potentidly the largest group. Maritime users may not have
the most demanding requirements.

15 Ealy identification of maitime user requirements is intended to ensure that these
requirements are consdered in the development of future GNSS(s).

16 There ae rgpid devedopments in the fiedld of radionavigeation, radiocommunicetion and
information technology. Developments in these technologies for maritime use have to be taken
into consderation.

1.7  The long period required to develop and implement a GNSS has led the Organization to
determine the maritime requirements for future GNSS(s) at an early Sage.

1.8 However, as the devdopment of future GNSS(s) is presently only at the design stage,
these requirements have been limited to badc user requirements, without specifying the
organizational dructure and system architecture.  The maritime requirements, as wel as the
Organization's recognition procedures, may need to be revised as a result of subsequent
developments.

19  When proposas for a specific future GNSS are presented to IMO for recognition, these
proposals will be assessed on the basis of any revised requirements.

110 Ealy co-operation with air and land users and providers of services is essentid to ensure
that amultimoda system is provided in the time expected.
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2 PRESENT SITUATION

21 Currently two State-owned military-controlled sadlite navigation systems are avalable
for dvilian use Thee sygems are manly used in shipping, in aviation, and in land mobile
transport; they are dso used for hydrography, survey, timing, agriculturd, congruction and
scientific purposes. For maritime use the following aspects of each system are the most relevant:

1

11

1.2

1.3

1.4

2.1

2.2

GPS*

The Globad Pogtioning Sysem (GPS) is a gpace-based three-dimensond
postioning, three-dimensond velocity and time sysem which is operated for the
Government of the United States by the United States Air Force. GPS achieved
full operationd cgpability (FOC) in 1995 The sysem will undergo a
modernization programme between 2002 and 2010, when its performance will be
improved.

GPS is expected to be avalable for the foreseesble future, on a continuous
worldwide basis and free of direct user fees. The United States expects to be able
to provide a least Sx years notice prior to termination or eiminaion of GPS.
This service, which is avalable on a non-discriminatory bass to al usars, hes
gance FOC met accuracy requirements for generd navigation with a horizonta
position accuracy of 100 m (95%).

Accordingly, GPS has been recognized as a component of the World Wide
Radionavigation Sysem (WWRNS) for navigationa use in waters other than
harbour entrances and approaches and restricted waters.

Without augmentation, GPS accuracy does not meet the requirements for
navigation in harbour entrances and approaches or restricted waters. GPS does
not provide ingantaneous warning of sysem mafunction. However, differentid
corrections can enhance accuracy (in limited geogragphic areas) to 10 m or
less(95%) and dso offer externa integrity monitoring. Internal  integrity
provison is possble by autonomous integrity monitoring usng redundant
observations from either GNSS or other (radio) navigation systems, or both.

GLONASS'

GLONASS (Globd Navigatiion Saelite Sysem) is a goace-based
three-dimengona pogtioning, three-dimensond veocity and time sysem, which
is managed for the Government of the Russan Federation by the Russan Space
Agency.

GLONASS has been recognized as a component of the WWRNS. GLONASS was
declared fully operationd in 1996, and was declared to be operationa at least
until 2010 for unlimited dvilian use on a long-term basis and to be free of
direct-user fees. Ealy in 2000, the intended space segment was not fully
avaladle.

" Note. When GPS and GLONASS are mentioned in this annex the Standard Position Services (SPS) provided by
these systems are being referred to.
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2.3 GLONASS is meat to provide long-term service for nationd and foreign civil
usrs in accordance with exising commitments.  When fully operationd, the
savice will meet the requirements for generd navigdaion with a horizontd
position accuracy of 45 m (95%). Without augmentation, GLONASS accurecy is
not suitable for navigation in harbour entrances and approaches.

24 GLONASS does not provide ingantaneous warning of sysem mafunction.
However, augmentation can greatly enhance both accuracy and integrity.
Differential corrections can enhance accuracy to 10 m or less (95%) and offer
extend integrity monitoring.  Internd integrity provison may be possble by
usng redundant observations from ether GNSS or other (radio) navigation
systems, or both.

2.2 There are saverd techniques that can improve the accuracy and/or integrity of GPS and
GLONASS by augmentation. The widespread use of differentid correction sgnds from dtations
using the appropriate maritime radionavigation frequency band between 2835 and 325 kHz for
loca augmentation and craft or recelver autonomous integrity monitoring may be mentioned as
examples.  In addition, integrated recevers are dready developed and in  development,
combining sgnds from GPS, GLONASS, LORAN-C and/or Chayka. Wide area augmentation
sydems ae dso beng devdoped using differentid correction dgnds from geodtaionary
satellites such as EGNOS for Europe, WAAS for the United States and MSAS for Japan.
Recealvers for these augmentation systems are being devel oped.

2.3 Within the ovedl context of radionavigetion, developments concerning terrestrid
gysems must dso be taken into consderation. DECCA is phased out in many countries, and
OMEGA was phased out in 1997. The future of the United States-controlled LORAN-C
networks is under consderation.  However, the Russan Federation-controlled CHAYKA
networks will not be congdered for phasng out until a leest the year 2010. Civil-controlled
LORAN-C and LORAN-C/Chayka networks are in operation in the Far East, north-west Europe
and other parts of the world, with plans for extenson in some areas. A number of LoranC and
Chayka gations are tranamitting on an experimental basis differentid GPS correction.

3 MARITIME REQUIREMENTSFOR A FUTURE GNSS

3.1 The maitime requirements for a future GNSS can be subdivided into the following
generd, operationd, inditutional and trangtiond requirements:

General requirements

1 A future GNSS should primarily serve the operationd user requirements for
generd navigaion. This includes navigation in harbour entrances and approaches,
and other watersin which navigation is restricted.

2 A future GNSS should dso serve other operaiond navigation and postioning
purposes where applicable.

3 A future GNSS should have the operationd and inditutiond capability to meet
additional area-ecific requirements through locd augmentation, if this cgpability
IS not otherwise provided. Augmentation provisons should be harmonised
worldwide to avoid the necessity of carrying more than one shipborne receiver or
other devices.
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A future GNSS should have the operationd and ingtitutiona capability to be used
by an unlimited number of multimodd users a seg, inthe ar and on land.

A future GNSS should be rdiable and of low user cost. With regard to the
dlocation and recovery of cods, a diginction should be made between maritime
users that rely on the system for reasons of safety and those that additiondly
benefit from the sysem in commercid or economic terms.  The interests of both
shipping and coastd States should aso be taken into condderation when deding
with alocation and recovery of costs.

Some possible cost-recovery options are identified as follows:

- through funding by concerned internationd  organizations (IMO,
ICAQ, etc.);

- through cos-sharing between Governments or commercia — entities
(e.g. satellite communication providers); or

- through private investments and direct user charges or licenang fees.

Operational requirements

T

10

11

12

A3

Future GNSS(s) should meet the maritime usar's operationd requirements for
generd navigation, including navigation in harbour entrances and gpproaches and
other waes where navigation is redricced.  The minimum maitime user
requirements for generd navigation are given in Appendix 2 to this annex.

Future GNSS(s) should meet the maitime operationa requirements for
pogtioning  gpplications The minimum maitime user requirements for
positioning are given in Appendix 3 to this annex.

Future GNSS(s) should operate with the geodetic and time reference systems
compatible with present satellite navigation systems.

Sarvice providers ae not responsble for the peformance of the shipborne
equipment. This equipment should meet performance standards adopted by IMO.

The devdopment and use of integrated recevers usng future GNSS(s) and
terrestrid systemsis recommended.

Future GNSS(s) should enable shipborne equipment to provide the user with
information on position, time, course and speed over the ground.

Shipborne equipment for GNSS(s), including the integrated receivers mentioned
in3.11, should have a data interface capability with other shipborne equipment to
provide and/or use information for navigation and podtioning such as ECDIS,
AlS, the GMDSS, track control, VDR, ship heading and dtitude indication and
ship mation monitoring.
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All users should be informed in good time of degradaions in performance of
individud satellite sgnas and/or of the totd service by the provison of integrity

MeSsages.

I ngtitutional requirements

15

.16

A7

18

Future GNSS(s) should have inditutiond structures and arrangements for control
by an internationd civil organization representing, in particular, contributing
Governments and users.

International  civil  organizations should have inditutiond  dructures  and
arangements to permit (supervison of) the provison, operaion, monitoring and
control of the system(s) and/or service(s) to the predetermined requirements a
minimum cog.

These requirements can be achieved ether by the use of exigding organizaion(s)
or by the edablishment of new organizatiion(s). An organization can ether
provide and operate the system by itsdf or monitor and control the service
provider.

IMO itdf is not in a position to provide and operate a GNSS. However, IMO has
to be in a position to assess and recogni ze the following aspects of a GNSS.

- provison of the service to maritime users on a non-discriminatory bess,

- operation of the GNSS in respect of its dbility to meet maritime user
requirements;

- goplication of internationdly edtablished cos-sharing and cost-recovery
principles, and

- goplication of internationdly established principles on liability issues.

Trandgtional requirements

19

.20

21

Future GNSS(s) should be developed in padld to present sadlite navigation
systems, or could evolve in part or wholly from such systems.

A regiond sadlite navigation sysem that is fully operationd may be recognized
as a component of the WWRNS.

Shipborne recelvers or other devices required for a future GNSS should, where
practicable, be compatible with the shipborne receiver or other devices required
for current satellite navigation systems.

4 REQUIRED ACTIONSAND TIME-SCALE

4.1  The continuing involvement of IMO will be necessty. The maritime requirements given
in this annex should be continualy reassessed and updated on the basis of new developments and

gpecific proposals.
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4.2  The involvement of IMO should be postive and interactive, and the Organizaion should
congder establishing a forum a which meaningful discussons can take place with ar and land
usersin order to resolve ingditutiond difficulties and consder ajoint way forward.

4.3  Since ICAO is sudying the aviation requirements for a GNSS and there are prospects of a
Joint IMO/ICAO Planning Group for the development of the GNSS, close contacts between IMO
and ICAO are necessary.

4.4  Internationd, regiond and natond organizations as wel as individud companies
involved in the development of future GNSSs should be informed of the requirements set by
IMO for acceptance of a future GNSS. These IMO requirements should be incorporated in
GNSS plans to be accepted for maritime use.

45  The anticipated time-scale for introduction of future GNSSs is given in Appendix 4 to this
annex. The time-scdes for the expected introduction and phasing out of radionavigation
gysems, such as the present satdlite navigation systems, augmentation facilities and terredtrid
gystems, are dso included in Appendix 4. These time-scaes will determine the time-scde for the
decisiontmaking process within IMO.

46  To pemit ealy and orderly participation by IMO in the introduction of future GNSY(s),
the process of decisionmeaking should indude means to:

- review this resolution periodicdly;
- consider proposals urgently when submitted; and,

- recognize new systems when submitted.
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Appendix 1
Termsused in the GNSS

Accuracy. The degree of conformance between the estimated or measured parameter of a craft at
a given time and its true parameter a that time. (Parameters in this context may be postion
co-ordinates, velocity, time, angle, etc.)

- Absolute accuracy (Geodetic or Geographic accuracy). The accuracy of a
pogtion estimate with respect to the geographic or geodetic co-ordinates of the
Earth.

- Geodetic or Geographic accuracy. See Absolute accuracy.

- Predictable accuracy. The accuracy of the estimated podtion solution with
respect to the charted solution.

- Relative accuracy. The accurecy with which a user can determine position
relative to that of another user of the same navigation system at the sametime.

- Repeatable accuracy. The accuracy with which a user can return to a postion
whose co-ordinates have been measured at a previous time usng uncorrdated
measurements from the same navigation system.

Alert limit (or threshold value). The maximum dlowable error in the measured position - during
integrity monitoring - before an darm istriggered.

Along-track error. The component of the Vessd Technica Error in the direction of the intended
track.

Ambiguity. The condition obtained when one s&t of measurements derived from a navigation
system defines more than one point, direction, line of position or surface of position.

Augmentation. Any technique of providing enhancement to the GNSS in order to provide
improved navigation performance to the user.

- Satellitebased augmentation system (SBAS). A sydem providing additiond
satellite Sgnals in order to enhance the performance of the GNSS service.

- Ground-based augmentation system (GBAS). A sysem providing additiond
ggnds from a ground-based dtation in order to enhance the performance of the
GNSS sarvice.
Availability. The percentage of time that an aid, or sysem of ads, is peforming a required
function under doated conditions. Nontavalability can be caused by scheduled and/or
unscheduled interruptions.
- Sgnal availability. The availability of aradio sgnd in a specified coverage area.
- System availability. The avalability of a sysem to a usa, incduding sgnd
availability and the performance of the user's receiver.
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Chart error. Pogtion errors in the chart caused by inaccuracies in surveying and by errors in the
reference geodetic system.

Circular error probable (CEP). The radius of a circle, centred on the measured position, insde
which the true position lies with 50% confidence.

Confidence interval. The numericd range within which an unknown is esimated to be with a
given confidence.

Confidence level. The percentage of confidence that a given datement is correct, or the
percentage of confidence that agtated intervad (numerica range) includes an unknown.

Confidence limits The extremes of a confidence interval.

Continuity. The probability that, assuming a fault-free receiver, a user will be able to determine
postion with specified accuracy and is able to monitor the integrity of the determined pogtion
ove the (short) time interva applicable for a particular operation within a limited pat of the
coverage area.

Correction. The numerica vaue of a correction is the best estimate that can be made of the
difference between the true and the measured vaue of a parameter. The sgn is such that a
correction that isto be added to an observed reading is taken as positive.

Coverage. The coverage provided by a radionavigation system is that surface area or Space
volume in which the dgnas are adequate to permit the user to determine postion to a specified
levd of performance.

Crosstrack error. The component of the Vessd Technica Error perpendicular to the intended
track.

Craft autonomous integrity monitoring (CAIM). This is a technique whereby vaious navigation
sensor information available on the craft is autonomoudy processed to monitor the integrity of
the navigation Sgnas. (See ds0 Recelver autonomous integrity monitoring.)

Differential system. An augmentation system whereby radionavigation sgnds are monitored a a
known position and the corrections so determined are transmitted to usersin the coverage area.

Dilution of precison. The factor by which the accuracy of the GNSS postion and time
co-ordinates are degraded by geometrica consderations of the congdlation of GNSS satellites
used by the receiver.

- Geometric dilution of precison (GDOP). The factor for the combined
3D-position and time accuracy.

- Position dilution of precision (PDOP). The factor for the 3D-position accuracy.

- Horizontal dilution of precison (HDOP). The factor for the horizontd postion
accuracy.

- Vertical dilution of precision (VDOP). The factor for the vertica accuracy.

- Time dilution of precision (TDOP). The factor for the time accuracy.
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Distance root mean square (dRMS). The root mean square of the radid distances from the true
position to the observed positions obtained from a number of trids.

Failure. The unintended termination of the ability of a sysem, or pat of a sysem, to perform its
required function.

Failure rate The average number of falures of a sysem, or part of a system, per unit time.
(See dso mean time between failures))

Fix. A postion determined by processing information from a number of navigation observations.
Fix rate. The number of fixes per unit time.
Fix interval (seconds). The maximum time in seconds between fixes.

Global navigation satellite service. The signa in space provided to the user by GNSS space and
ground segments.

GLONASS (Global Navigation Satellite System). This is a space-based, radio postioning,
navigation and time-transfer system operated by the Government of the Russian Federation.

Global Navigation Satellite System (GNSS. A worldwide pogtion, time and velocity radio
determination system comprising space, ground and user segments.

GNSS service. The sarvice relates to the properties of the signa in space provided by the space
and ground segments of the GNSS.

GNSS system. The system relates to the properties of the GNSS service plus the receiver.

Global Positioning System (GPS). This is a gpace-based, radio pogtioning, navigation and
time-transfer system operated by the United States Government.

Gross errors. Gross errors, or "outliers', are errors other than random errors or systematic errors.
They are often large and, by definition, unpredictable. They are typicaly caused by sudden
changesin the prevailing physica circumstances, by system faults or operator errors.

Integrated navigation system. A sysem in which the information from two or more navigation
ads is combined in a symbiotic manner to provide an output that is superior to any one of the
component aids.

Integrity. The ability to provide usars with warnings within a specified time when the sysem
should not be used for navigation.

Integrity monitoring. The process of determining whether the sysem performance (or individud
obsarvations) alow use for navigation purposes. Overdl GNSS system integrity is described by
three parameters. the threshold value or alert limit, the time to alarm and the integrity risk. The
output of integrity monitoring is that individua (erroneous) observaions or the overdl GNSS
system can not be used for navigation.

- Internal integrity monitoring is performed aboard a craft.

- External integrity monitoring is provided by externd stations.
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Integrity risk. The probability that a user will experience a pogtion eror larger than the
threshold value without an darm being raised within the specified time to dam a any indant of
time at any location in the coverage area.

Latency. The time lag between the navigation observations and the presented navigation solution.

Marginally detectable bias (MDB). The minimum Sze of gross eror in an observation that may
be detected with given probabilities of type 1 and type 2 errors. A type 1 error occurs when an
observation without a gross error is wrongly reected, and a type 2 eror occurs when an
observation with agross error iswrongly accepted.

Marginally detectable error (MDE). The maximum pogtion-offset caused by a MDB in one of
the observations.

Mean time between failures (MTBF). The average time between two successive falures of a
system or part of a system.

Navigation. The process of planning, recording and controlling the movement of a craft from
one place to another.

Navigation system error (NSE). The combined error of the GNSS postion estimate and the chart
error. The maximum NSE can be described by:

NSEmax = Chart error + GNSS error + other navigation errors

Pseudolite (pseudo-satellite). A ground-based augmentation dation transmitting a GNSS-like
sgnd providing additiona navigation ranging for the user.

Precision. The accuracy of ameasurement or a position with respect to random errors.

PZ-90 geodetic system. A consstent set of parameters used in GLONASS describing the sze
and shape of the Earth, podtions of a network of points with respect to the centre of mass of the
Eath, trandformations from magor geodetic datums and the potentid of the Earth, developed
in 1990.

Radio determination. The determination of pogtion, or the obtaining of information relating to
position, by means of the propagation properties of radio waves.

Radiolocation. Radio determination used for purposes other than radionavigation.

Radionavigation. The use of radio Sgnds to support navigeation for the determination of position
or direction, or for obstruction warning.

Randomerror. That error of which only the Satistical properties can be predicted.

Receiver autonomous integrity monitoring (RAIM). A technique whereby the redundant
information available a a GNSS recaver is autonomoudy processed to monitor the integrity of
the navigation Sgnas. (See dso craft autonomous integrity monitoring.)

Redundancy. The exigence of multiple equipment or means for accomplishing a given function
in order to increase the rdiability of the total system.
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Reliability (of an observation). A measure of the effectiveness with which gross errors may be
detected.  This “internd” rdiability is usudly expressed in tems of margindly detectable
bias (MDB).

Reliability (of a position fix). A measure of the propagation of a non-detected gross error in an
observdion to the pogtion fix. This "extend" rdiability is usudly expressed in terms of
marginaly detectable error (MDE).

Repeatability. The accuracy of a pogtioning system, taking into account only the random errors.
Repeatability is normaly expressed in a 95% probability circle.

Root mean sguare error (RMS). RMS eror refers to the varigbility of a measurement in one
dimendon. In this one-dimensonad case, the RMS eror is ds0 an estimate of the standard
deviation of the errors.

Single point of failure. That part of a navigation system that lacks redundancy, so that a falure in
that part would result in afailure of the whole system.

Systematic error. An eror which is non-random in the sense that it conforms to some kind of
pattern.

Service capacity. The number of users a service can accommodate Smultaneoudly.

Threshold value (or alert limit) is the maximum dlowable error in the measured position—during
integrity monitoring - before an darm is triggered.

Time to alarm. The time dapsed between the occurrence of a falure in the sysem and its
presentation on the bridge.

Total System Error (TSE). The overdl navigation performance can be described by the TSE.
Assuming the contributions to TSE from NSE and VTE ae random, the TSE can be described
as.

TSE2=NSE2+ VTE?

True position (2D). The eror-free latitude and longitude co-ordinates in a specified geodetic
datum.

True position (3D). The error-free latitude, longitude and height co-ordinates in a specified
geodetic datum.

Vessel Technical Error (VTE). This is the difference between the indicated craft postion and the
indicated command or desired postion. It is a measure of the accuracy with which the creft is
controlled.

World geodetic system (WGS). A consgstent set of parameters describing the size and shape of

the Earth, podtions of a network of points with respect to the centre of mass of the Earth,
transformations from mgor geodetic datums and the potentid of the Earth.
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AlS
CAIM
Chayka

Decca Navigator

DGPS
EGNOS
EU

FOC
DTOA
GLONASS

GMDSS
GNSS
GNSS-1

GNSS-2
GPS

HSC
IALA

ICAO
IHO

IMO

10C

ITU
LAAS
LADGNSS
LORAN-C

MSAS

MSC
NAV

e

GLOSSARY

Automatic |dentification System

Craft Autonomous Integrity Monitoring

A radionavigation system, similar to Loran-C, operated by the
Government of the Russian Federation

A low frequency hyperbolic radionavigation system based on phase
comparison techniques

Differentia GPS

European Geostationary Navigation Overlay Service
European Union

Full Operationa Capability

The Differencein Time Of Arrival of eventsin two signals

Globa Navigation Satellite System, operated by the Government of the
Russian Federation

Global Maritime Digtress and Safety System

Globad Navigation Satellite System

Globa Navigation Satellite System, based on augmentation of GPS and
GLONASS in development by the EU

Future Globa Navigation Satellite System in development by the EU

Globa Positioning System operated by the Government of the
United States

High Speed Craft

Internationa Association of Marine Aids to Navigation and Lighthouse
Authorities

Internationa Civil Aviation Organization

International Hydrographic Organization

International Maritime Organization

Initid Operationa Capability

International Telecommunication Union

Local Area Augmentation System

Local Area Differential GNSS

A low frequency hyperbolic radionavigation system based on
measurements of TOA or DTOA of eventsin pulsed signals

Multi-purpose Satellite Augmentation System devel oped by the
Government of Japan

Maritime Safety Committee of IMO
Sub-Committee on Safety of Navigation of IMO
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NSE Navigation System Error

RAIM Receiver Autonomous I ntegrity Monitoring

SAR Search and Rescue

SIS Signd in Space

TOA Time Of Arrival of an event in asignal

TSE Tota System Error

VDR Voyage Data Recorder

VTE Vessel Technica Error

VTS Vessal Traffic Services

WAAS Wide Area Augmentation System developed by the Government of the
United States

WRC World Radio Conference of the ITU

WWRNS World Wide Radio Navigation System
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Table of the minimum maritime user requirementsfor general navigation

1116~

Appendix 2

System level parameters Servicelevel parameters

Absolute Integrity Availability Continuity Coverage Fix interval®

Accur acy % per % over (seconds)

Horizontal Alert limit Timetoalarm® | Integrity risk 30 days 3hours

(metres) (metres) (seconds) (per 3hours)
Ocean 10 25 10 10° 2.8 N/A* Global 1
Coagtal 10 2 10 10° 9.8 N/A* Global 1
Port approach 10 25 10 10° 99.8 99.97 Regional 1
andrestricted
waters
Port 1 25 10 10° 9.8 99.97 Local 1
Inland 10 25 10 10° 90.8 99.97 Regional 1
waterways
Notes: 1: Continuity is not relevant to ocean and coastal navigation.

2: More stringent requirements may be necessary for ships operating above 30 knots.
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Appendix 3

Tables showing the minimum maritime user reguirements for postioning

System level parameters

Servicelevel parameters

A 22/Res915

Accuracy Integrity Availability Continuity | Coverage Fix interval®
Horizontal Vertical" Alert limit Timeto Integrity risk % per 30 % over 3 (seconds)
(metres) (metres) (metres) darn? (per 3hours) days hours
(seconds)
Operations Rdative accuracy
tugs and pushers 1 25 10 10° 99.8 99.97 Local 1
icebreakers 1 25 10 107 99.8 99.97 L ocal 1
automatic collision 10 25 10 10” 9.8 99.97 Global 1
avoidance
Absolute accuracy
track control 10 N/A 25 10 10” 9.8 99.97 Global 1
automatic docking 0.1 0.25 10 10” 99.8 99.97 Local 1
Traffic management® Absolute accuracy
ship-to-ship 10 25 10 10° 9.8 99.97 Global 1
co-ordination
ship-to-shore 10 25 10 10° 99.8 99.97 Regional 1
co-ordination
shore-to-ship traffic 10 25 10 10° 99.8 99.97 Regional 1
management
Notes: 1: There may be arequirement for accuracy in the vertical plane for some port and restricted water operations.

2: More stringent requirements may be necessary for ships operating above 30 knots.

3: Traffic management applicationsin some areas, e.g. the Baltic, may require higher accuracy.
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Appendix 3 (continued)
System level parameters Servicelevel parameters
Accuracy I ntegrity Availability Continuity Coverage Fix interval
Horizontal Vertical Alert limit Timeto Integrity risk % per 30 % over 3 (seconds)
(metres) (metres) (metres) alarm (per 3hours) days hours
(seconds)
Search and rescue 10 N/A 25 10 10° 99.8 N/A Global 1
Hydrography 1-2 0.1 25-5 10 10° 99.8 N/A Regional 1
Oceanogr aphy 10 10 25 10 10° 99.8 N/A Global 1
Marine engineering,
construction,
maintenanceand
management
dredging 0.1 0.1 0.25 10 10° 9.8 N/A Local 1
cable and pipeline 1 N/A 25 10 10° 9.8 N/A Regional 1
laying
construction works 0.1 0.1 0.25 10 10” 99.8 N/A Local 1
Aidsto navigation 1 N/A 25 10 10° 99.8 N/A Regional 1
management

Table2: Search and rescue, hydrogr aphy, oceanogr aphy, marine engineering, constr uction, maintenance and management and aids to navigation management
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Appendix 3 (continued)
System level parameters Servicelevel parameters
Accuracy I ntegrity Availability Continuity Coverage Fix interval "
Horizontal Vertical Alert limit Timeto Integrity risk % per 30 % over 3 (seconds)
(metres) (metres) (metres) alarm® (per 3hours) days hours
(seconds)
Port operations Absolute accur acy
- locd VTS 1 N/A 25 10 10° 99.8 N/A Local 1
container/cargo 1 1 25 10 10° 99.8 N/A Local 1
management
law enforcement 1 1 25 10 10” 9.8 N/A Local 1
- cargo handling 01 01 0.25 1 10° 99.8 N/A Local 1
Casualty analysis Predictable accuracy
ocean 10 N/A 25 10 10° 99.8 N/A Gobal 1
coastal 10 N/A 25 10 10° 9.8 N/A Global 1
port approach and 1 N/A 25 10 10° 9.8 N/A Regional 1
restricted waters
Offshoreexploration Absolute accuracy
and exploitation
. exploration 1 N/A 25 10 10° 9.8 N/A Regional 1
appraisal drilling 1 N/A 25 10 10° 9.8 N/A Regional 1
field devel opment 1 N/A 25 10 10” 99.8 N/A Regional 1
support to 1 N/A® 25 10 10° 99.8 N/A Regional 1
production
post-production 1 N/A® 25 10 10° 99.8 N/A Regional 1

Notes:

1: More stringent requirements may be necessary for ships operating above 30 knots.

2: A vertical accuracy of afew cm (less than 10) is necessary to monitor platform subsidence.

Table 3: Port operations, casualty analysis, and offshor e exploration and exploitation
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Appendix 3 (continued)

System level parameters Servicelevel parameters
Accuracy I ntegrity Availability Continuity | Coverage Fix interval "
Horizontal Vertical Alert limit Timeto Integrity risk % per 30 % over 3 (seconds)
(metres) (metres) (metres) alarm® (per 3hours) days hours
(seconds)

Fisheries Absolute accuracy
location of fishing 10 N/A 25 10 10° 9.8 N/A Globd 1
grounds
positioning during 10 N/A 25 10 10° 9.8 N/A Globd 1
fishing®
yield analysis 10 N/A 25 10 10° 9.8 N/A Globd 1
fisheries 10 N/A 25 10 10° 9.8 N/A Globd 1
monitoring

Recreation and Absolute Accuracy

leisure
ocean 10 N/A 25 10 10° 9.8 N/A Globd 1
coastal 10 N/A 25 10 10° 9.8 N/A Globd 1
port approach and 10 N/A 25 10 10° 99.8 99.97 Regional 1
restricted waters

Notes: 1: More stringent requirements may be necessary for ships operating above 30 knots.

2. Positioning during fishing in local areas may have more stringent requirements.

Table4: Fisheries, recreation and leisur e applications
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Appendix 4

Development of future global navigation satellite systems/GNSSs
(indicative)
Y ear

Taskname % 9% 97 98 9 0 1 2 3 4 5 6 7 8 9 10 11 12

IMO - intern
- ISWG/1 +
- NAV/41 +
- ISWG/2 +
- NAV/42 +
- MSC/66 +
- NAV/43 +
- Assembly/20 +
- Assembly/21 +
- MSC/73 +
- Assembly/22 +

ITU

- Agenda WRC 2000 +
WRC 2000 and 2003
- dlocate frequency + +
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Taskname % 9% 97 98 9 0 1 2 3 4 5 6 7 8 9 10 11 12

OMEGA ——=———————
DECCA
LORAN-C (United States)=================== == - mmmmmmmm oo oo
LORAN (outside

United Stales)  ===================================S=SS=SSSSSSSSSSSSSSSSS T
Chayka = =================osssssssssSSS S SSS S S S SS oSS SSSSSSSSISSS S

GPS
- IMO-recognition +
-WAAS e
- WAAS/FOC +
- EGNOS (EU) s ST TS T T e
- EGNOSAOC +
- EGNOS/FOC +
-MSAT e
- MSAT/FOC +

- DGPS
- BUrOfiX e

GLONASS
- IMO-recognition +

GALILEO(EU) e

GNSS-infragtructure
- Internetiond agreements  mmmmmmmmmmmmmm e

- Contract/desgn/development s

- Trandtion e
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