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Global Navigation Satellite Systems (GNSS)

A A constellationof satellites providing signalsfrom spacethat transmit positioning and timing data to
GNS3%eceivers Thereceivershen usethis datato determinelocation

Global Constellations Regional Constellations
A GlobalPositioningSystem(GPS24+3) of the United A Indian Regional Navigation
States, {@a0SYKkéDbIl gawiEhl A fhgian
A Global'nayaNavigatsionnayaSputnikovayaSistema Oz yau S NaviCii) didngha
(GLONASS4+) of the RussiarFederation, A The QuasiZenith Satellite System (QZSS,
A GALILE@4+3) of the Europearinion,and 4+3) of Japan

A BeiDou Navigation Satellite System (BDS,
27+43IGSOSGEOf China
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International Committee on GNSS (ICG)

A Representsa unique combination of GNSSservice providers and major user groups that seek to
encouraganteroperability and compatibility amongthe varioussatellite
systems
A ICGWorkingGroups
A Systems,Signalsand Services Compatibilityand spectrum protection; interoperability and service
standards systemof-systemoperations
A Enhancementof GNSSPerformance, New Servicesand Capabilities Future & novel integrity
solutions implementationof interoperable GNSSSVand its evolution, examinationof performance
of atmospherianodels
A Information Disseminationand CapacityBuilding Focusedon educationand training programmes,
promoting GNS%or scientificexploration
A ReferenceFrames Timingand Applications Focusedn monitoringand referencestation networks
At NP O Farsrgdvitlesa venuefor coordinationand cooperationto improveoverallserviceprovision

A 15th Meetlng Of ICG, 27 Septembem 1 OCtOberzoz:L V|enna ‘1'|(\:G“ International Committee on

Global Navigation Satellite Systems
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ICG Working Groups: Space, Signals and Services

A Compatibility and SpectrumSubgroup
A GNSS3nterference Detection and Mitigation (IDM). With its proven benefits, GNSS
has its vulnerabilities¢ very low strength of GNSSsignalsreceivedfrom satellites
makesGNSSvulnerableto interference The sourcesof GNSSyulnerabilitiesinclude
unintentional interference, intentional interference, effects of the ionosphere,solar

activity (spaceweather)andothers

http://www .unoosaorg/oosa/en/ourwork/icq/workinggroups/s/IDMIindexhtml

Afocusing on utilizing Automatic Dependent SurveillanceBroadcast (ADSB) and
AutomaticldentificationSystem(AlSXor interferencedetection

A further investigatenationalprocessesor notification of interferencetesting

A discusgolicyandtechnicalmeasuregegardingthe resilientuseof GNSS
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http://www.unoosa.org/oosa/en/ourwork/icg/working-groups/s/IDMIndex.html
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ICG Working Groups: Space, Signals and Services

A Interoperability and ServiceProvisionSubgroup
A An updated version 2.0 of the Performance Standard Guidelines document
https://www .unoosaorg/oosa/en/ourwork/icg/workinggroups/s/PSindextml

Thisdocumentoutlinesguidancefor creatingopenserviceperformancestandardsfor Global
and RegionalNavigation Satellite Systems(GNSS/RNSS)his serviceappliesonly to the
signalin spaceandnot to actualreceiveratmosphericor localeffects

A PrecisePoint Positioning(PPP)nteroperability task force

A Collectinginformation from service providers on the characteristicsof their PPP
services
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https://www.unoosa.org/oosa/en/ourwork/icg/working-groups/s/PSindex.html

- {@®)) UNITED NATIONS
NS Office for Outer Space Affairs

ICG Working Groups: Enhancement of GNSS Performance, Ne
Services and Capabilities

A Space Userubgroup
A 2nd Edition of the Interoperable GNSS Space Service Volume

A This publication, and the work of WGB, show the
significant value of GNSS SSV for a much wider scongss
future space exploration activities for countries all Ove NI e Volume:
the world. Earth’s Next Navigation Utility

A GNSS SSV and its potential augmentations can enak
ambitious future missions and activities in the context n—
space exploration going beyond lekarth orbit to the & e
Moon, Mars and other celestial bodies.
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Thoroughly reviewed and updated throughout:

A Latest GNSS constellation data

A Discussion and analysis of geometric aspects in SSV —
A Addition of profiles of five realvorld SSV and mwWGNSS missions T

https://www.unoosa.org/res/oosadoc/data/documents/2021/stspace/stspace 7 5| j—s

THE INTEROPERABLE
v 1 0 html/st space 75revOl1E.pdf GLOBAL NAVIGATION

SATELLITE SYSTEMS
Video €o-sponsored by NASA and National Coordination Office foyr, PNT SPALE Rl S

SECOND EDITION

A conveys utility & benefits of a mulGNSS SSV,
A describes its transformative use to navigate in space
A shows how it will impact humanityin space and on Earth

https://www.unoosa.org/oosa/en/ourwork/icg/documents/videos.html



https://www.unoosa.org/res/oosadoc/data/documents/2021/stspace/stspace75rev_1_0_html/st_space_75rev01E.pdf
https://www.unoosa.org/oosa/en/ourwork/icg/documents/videos.html
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Regional Workshops/training courses on the use and applications of GNSS.:

A To reinforce the exchange of information between countries and scale up the capacities in the
regions for pursuing the application of GNSS solutions

A To provide updated knowledge of how GNSS operate and their applications; to describe the sc
of SW; and how to perform ionospheric and SW research with GNSS data

Al LINE 2 S O Bpace Qveather thghitoding using lesest GNSS receiver systéms i K I (i
develop prototype systems to explore the possibilities of usingdost receiver systems for spac
weather monitoring.
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ICG Working Groups: Reference Frames, Timing and Applications

Specific progress made:
A The refinement of the alignments of GNSS reference frame with the ITRF

A The information on the GNSS timing reference frames to the ITRF and the inter
comparisons of GNSS time offsets

A In the provision of satellite propertiestlfS Db { { LIN2 GARSNBE Ay |
GKAGSLI LISNI @ {FUSEEAGS FyR hLISNI GA2ya
FYR [/ £201 t NPRdzO( & ¢

A Access to satellite metadata is essential for enabling scientific applications and f
high accuracy precise positioning
A.@&@ OGKS .Lta (261 NRa AYLI SYSyqdaN8Sitithes] addf
[UTCc' ¢/ oloyDb{ {6c¢
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ICG: Programme on GNSS applications

x Space Weather and GNSS (WGB&Cooperation with the Institute for Scientific Research at Boston
College, the United States, and thlkedusSalam International Centre for Theoretical Physics, Italy:

A Promotes the use of GNSS for scientific applications and space weather in developing countries

A Increased number of students and young scientists studying and using GNSS, including increasing
participation by women, and many opportunities for research (improved imaging of the ionosphere
2SN OKS Sljdzkr 02NAFE NBIAZ2YS A2Yy24LIKSNRAO STFS
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C Spaceweatherisincreasingljpecominga centraltopic
that requires

Improved international coordination to respond to §
extreme spaceweather events, including an improved
Internationaldatasharing

[ §
1]
Y HEw

Y, o

C Spaceveatherresearchandcollaborationmayhelpto:
B iz,

promote sustainabledevelopmentthroughthe prevention
of catastrophic disruptions space critical infrastructure
andspacebasedservices
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Information Centresfor ICG

The Programmeof SpaceApplicationsestablishedregionalcentres(
) In eachregion coveredby the United NationsEconomicCommissions
Africa,Asiaandthe PacificLatinAmericaandthe CaribbeanandWesternAsia

China (RCSSTEAP)

Mexico (CRECTEALC) ‘ T —_—
Morocco (CRASTEF) . Global Na\Agatlon

o Sateliite Systems

Jordan (RJGC)

‘ ‘ India (CSSTEAP)

Nigeria (ARCESSEE

Brazil (CRECTEALC)
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Conclusion

AThe ICGis an important vehicle in the multi-lateral arena, as
satellite-basedpositioning,navigationand timing becomesmore
and more a genuinemultinational cooperativeventure

WWW.UNOOSA.ORG

WWW.UNOOSA.ORG/OOSA/EN/OURWORK/ICG/ICG.HTML
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