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Global Navigation Satellite Systems (GNSS)
Á A constellationof satellitesproviding signalsfrom spacethat transmit positioningand timing data to

GNSSreceivers. Thereceiversthen usethis datato determinelocation

Global Constellations

ÁGlobalPositioningSystem(GPS,24+3) of the United

States,

ÁGlobal'nayaNavigatsionnayaSputnikovayaSistema

(GLONASS,24+)of the RussianFederation,

ÁGALILEO(24+3) of the EuropeanUnion,and

Á BeiDou Navigation Satellite System (BDS,

27+3IGSO+5GEO)of China

Regional Constellations

Á Indian Regional Navigation

{ȅǎǘŜƳκέbŀǾƛƎŀǘƛƻƴwith Indian

ŎƻƴǎǘŜƭƭŀǘƛƻƴέ(NavIC,7) of India;

Á The Quasi-Zenith Satellite System (QZSS,

4+3) of Japan.
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International Committee on GNSS (ICG)
Á Representsa unique combination of GNSSservice providers and major user groups that seek to

encourageinteroperability andcompatibility amongthe varioussatellite
systems

ÁICGWorkingGroups:
ÁSystems,Signalsand Services: Compatibilityand spectrumprotection; interoperability and service

standards; system-of-systemoperations
ÁEnhancementof GNSSPerformance, New Servicesand Capabilities: Future & novel integrity

solutions; implementationof interoperableGNSSSSVand its evolution; examinationof performance
of atmosphericmodels

ÁInformation Disseminationand CapacityBuilding: Focusedon educationand training programmes,
promotingGNSSfor scientificexploration

ÁReferenceFrames,TimingandApplications: Focusedon monitoringandreferencestationnetworks
ÁtǊƻǾƛŘŜǊǎΩForumprovidesa venuefor coordinationandcooperationto improveoverallserviceprovision

Á15th Meetingof ICG,27Septemberς1 October2021, Vienna
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ICG Working Groups: Space, Signals and Services
ÁCompatibilityand SpectrumSubgroup
ÁGNSSInterferenceDetectionand Mitigation (IDM): With its proven benefits, GNSS

has its vulnerabilitiesςvery low strength of GNSSsignalsreceivedfrom satellites
makesGNSSvulnerableto interference. The sourcesof GNSSvulnerabilitiesinclude
unintentional interference, intentional interference,effects of the ionosphere,solar
activity(spaceweather)andothers

http://www.unoosa.org/oosa/en/ourwork/icg/working-groups/s/IDMIndex.html

Áfocusing on utilizing Automatic Dependent SurveillanceBroadcast (ADS-B) and
AutomaticIdentificationSystem(AIS)for interferencedetection
Áfurther investigatenationalprocessesfor notificationof interferencetesting
Ádiscusspolicyandtechnicalmeasuresregardingthe resilientuseof GNSS

http://www.unoosa.org/oosa/en/ourwork/icg/working-groups/s/IDMIndex.html
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ICG Working Groups: Space, Signals and Services
ÁInteroperability and ServiceProvisionSubgroup
ÁAn updated version 2.0 of the Performance Standard Guidelines document:

https://www .unoosa.org/oosa/en/ourwork/icg/working-groups/s/PSindex.html

Thisdocumentoutlinesguidancefor creatingopenserviceperformancestandardsfor Global
and RegionalNavigation Satellite Systems(GNSS/RNSS). This serviceapplies only to the
signalin spaceandnot to actualreceiver,atmospheric,or localeffects.

ÁPrecisePoint Positioning(PPP)Interoperability task force

ÁCollectinginformation from service providers on the characteristicsof their PPP
services

https://www.unoosa.org/oosa/en/ourwork/icg/working-groups/s/PSindex.html
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ICG Working Groups: Enhancement of GNSS Performance, New 
Services and Capabilities

Á Space User Subgroup

Á2nd Edition of the Interoperable GNSS Space Service Volume

ÁThis publication, and the work of WGB, show the 
significant value of GNSS SSV for a much wider scope of 
future space exploration activities for countries all over 
the world. 
ÁGNSS SSV and its potential augmentations can enable 

ambitious future missions and activities in the context of 
space exploration going beyond low-Earth orbit to the 
Moon, Mars and other celestial bodies. 
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Thoroughly reviewed and updated throughout: 

ÁLatest GNSS constellation data 
ÁDiscussion and analysis of geometric aspects in SSV
ÁAddition of profiles of five real-world SSV and multi-GNSS missions

https://www.unoosa.org/res/oosadoc/data/documents/2021/stspace/stspace75re
v_1_0_html/st_space_75rev01E.pdf

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

Video (co-sponsored by NASA and National Coordination Office for PNT):

Áconveys utility & benefits of a multi-GNSS SSV, 
Ádescribes its transformative use to navigate in space
Áshows how it will impact humanityτin space and on Earth

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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ICG Working Groups: Information Dissemination and Capacity Building 

Regional Workshops/training courses on the use and applications of GNSS: 

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

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

Å! ǇǊƻƧŜŎǘ ǘŜŀƳ ƻƴ άSpace weather monitoring using low-cost GNSS receiver systemsέ ǘƘŀǘ ǿƻǳƭŘ 
develop prototype systems to explore the possibilities of using low-cost receiver systems for space 
weather monitoring.
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ICG Working Groups: Reference Frames, Timing and Applications

Specific progress made: 

ÁThe refinement of the alignments of GNSS reference frame with the ITRF

ÁThe information on the GNSS timing reference frames to the ITRF and the inter-
comparisons of GNSS time offsets

Á In the provision of satellite properties by thŜ Db{{ ǇǊƻǾƛŘŜǊǎ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ LD{Ω 
ǿƘƛǘŜǇŀǇŜǊ ά {ŀǘŜƭƭƛǘŜ ŀƴŘ hǇŜǊŀǘƛƻƴǎ LƴŦƻǊƳŀǘƛƻƴ ŦƻǊ DŜƴŜǊŀǘƛƻƴ ƻŦ tǊŜŎƛǎŜ Db{{ hǊōƛǘ 
ŀƴŘ /ƭƻŎƪ tǊƻŘǳŎǘǎέ

ÁAccess to satellite metadata is essential for enabling scientific applications and for 
high accuracy precise positioning

Á.ȅ ǘƘŜ .Lta ǘƻǿŀǊŘǎ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ά.Lta ǇǳōƭƛŎŀǘƛƻƴ ƻŦ ώ¦¢/ ςGNSS times] and 
[UTC ς¦¢/όƪύψDb{{ϐέ
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ICG: Programme on GNSS applications

×Space Weather and GNSS (WGB&C): In cooperation with the Institute for Scientific Research at Boston 

College, the United States, and the AbdusSalam International Centre for Theoretical Physics, Italy: 

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

Á 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 

ƻǾŜǊ ǘƘŜ ŜǉǳŀǘƻǊƛŀƭ ǊŜƎƛƻƴΣ ƛƻƴƻǎǇƘŜǊƛŎ ŜŦŦŜŎǘǎ ƻƴ ŀǳƎƳŜƴǘŀǘƛƻƴ ǎȅǎǘŜƳǎΧύ 
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Space Weather: A global challenge

ÇSpaceweatheris increasinglybecominga centraltopic
that requires:

improved international coordination to respond to
extreme spaceweather events, including an improved
internationaldatasharing

ÇSpaceweatherresearchandcollaborationmayhelp to:

promotesustainabledevelopmentthroughthe prevention
of catastrophic disruptions space critical infrastructure
andspace-basedservices



Slide 11

Information Centresfor ICG

TheProgrammeof SpaceApplicationsestablishedregionalcentres(also acting as the ICG
information centres) in eachregioncoveredby the United NationsEconomicCommissions:
Africa,Asiaandthe Pacific,LatinAmericaandthe Caribbean,andWesternAsia

Mexico (CRECTEALC)

Brazil (CRECTEALC)

India (CSSTEAP)

Jordan (RJGC)

China (RCSSTEAP)

Morocco (CRASTE-LF)

Nigeria (ARCESSTE-E)
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Conclusion

ÁThe ICGis an important vehicle in the multi-lateral arena, as
satellite-basedpositioning,navigationandtiming becomesmore
andmorea genuinemultinational cooperativeventure

WWW.UNOOSA.ORG

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

http://www.unoosa.org/
http://www.unoosa.org/oosa/en/ourwork/icg/icg.html

