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EXPLANATORY NOTE

The International Committee on Global Navigation Satellite Systems (ICG), as an optimal cooperation
mechanism, offers the benefit of providing a flexible forum in which global navigation satellite system
(GNSS) providers and users come together to disdussatters regarding the use of multiple GNSS
signals.

The four ICG working groups (systems, signals and services (Working Group S); enhancement of GNSS
performance, new services and capabilities (Working Group B); information dissemination and
capacitybuilding (Working Group C); and reference frames, timing and applications (Working Group
D)) address technical issues. Subgroups and task forces support the functions of the working groups by
carrying out specific responsibilities and producinfireiel outcomes.

This compilation reproduces recommendations of the Working Groups adopted by ICG. For more
details on the ICG Working Groups refer to the ICG information portal:
https://www.unoosa.org/oosa/en/ourwork/icg/workargups.html

When necessary, the compilation is to be read with the United Nations General Assembly
documentation in the A/AC.105/ series on the annual meetings of ICG, held since 2006, in which
recommendations undertaken by ICG are also reflected. Documents ardlavialall official
languages of the United Nations and can be downloaded from the ICG information portal at:
https://www.unoosa.org/oosa/en/ourwork/icg/anmaaktings.html
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LIST OF ACRONYMS

3GPP 3'Y Generation Partnership Project

ADB Asian Development Bank

AFREF African GeodetidReference Frame

APSCO Asia Pacific Space Cooperation Organization
ARAIM Advanced Receiver Autonomous IntegrityoMtoring
BADEC BeiDou/GNSS Application Demonstration aBelperience Campaign
BDS Beidou Navigation Satellite System

BIPM Bureaulnternational des. Poids et Mesures

BOC Binary Offset Carrier Modulation

BPSK Binary Phase Shift Keying btulation

BWA Broadband Wireless Access

CAST China Association for Science and Technology
CCsDs Consultative Committee for Space D&gstems, The
CCTF Consultative Committee for Time and Frequency
CDMA Code Division Multiple Access

CfP Call for Participation

CGPM General Conference on Weights and Measures
CGS China Geodetic System

COFDM Carrier Offset Frequency Divisidviultiplex
COPUOS Committee on the Peaceful Uses of Outer Space
CPGPS Chinese Professionals on Global Positioning System
CSNC China Satellite Navigation Conference

CTRS Conventional Terrestrial Reference System

dB Decibel

dBic Decibelsisotropic circular

DFMC Dual Frequency Multi Constellation

DGNSS Differential GNSS

DLR Deutsches Zentrum fir Luftind Raumfahrt (German Aerospace Center)
DOP Dilution of Precision

DORIS Doppler Orbitography and Radiopositioning Integrate@hiellite
DRR Disaster Risk Reduction

DRR TF Disaster Risk Reduction Task Force

ECOSOC Economic and Social Council

ESA European Space Agency

EXCOM Executive Committee

EU European Union

EUREF Reference Frame Su#bommission for Europe

EWS Emergency Warning Service

FAA Federal Aviation Administration

FEC Forward Error Correction

FIG International Federation of Surveyors

FDMA Frequency Division Multiple Access

FM Frequency Modulation

FoM Figure of Merit

G2GTOs GNSS to GNSS systetime offsets

GAGAN GPSaided GEQAugmented\avigation

GB Governing Board

GBAS Ground Based Augmentation Systems

GEO Geostationary Earth Orbit

GESTISS Geospatial and Space Consortium for Innovative Social Services
GGOS Global Geodeti®©bserving System

GGRF Global Geodetic Reference Frame



GHz Gigahertz

GIS Geographic Information System

GLONASS Global Navigation Satellite System, Russia

GNSS Global Navigation Satellite System

GNSSPPP GNSSPrecise Point Positioning

GNSSR GNSSReflectometry

GNSSRO GNSSRadio Occultation

GNSSTEC GNSSTotal Electron Content

GPP Ground Processor Prototype

GPS Global Positioning System

GSA European Global Navigation Satellite Systems Agency
GTRF Galileo Terrestrial Reference Frame

GTRS Geocentric Terrestrial Reference System

HEO Highly Elliptical Orbit

IADC Inter-Agency Space Debris Coordination Committee
IAG International Association of Geodesy

IAU International Astronomical Union

ICAO International Civil AviationOrganization

ICG International Committee on Global Navigation Satellite Systems
ICG/PF | CG/ Providersd Forum

IDM Interference Detection and Mitigation

IDS International DORIS Service

IERS InternationalEarth Rotation and Reference Systeé®msvice
IGEX International GLONASS Experiment

IGMA International GNSS Monitoring and Assessment
iIGMAS International GNSS Monitoring and Assessment System
iIGNSS International Symposium on GPS/GNSS

IGS International GNSS Service

IGSO Inclined Gea Synchronous Orbit

IHO International Hydrographic Organization

ILRS International Laser Ranging Service

IMO International Maritime Organization

IMT International Mobile Telecommunications

IOAG Interagency Operations Advisory Group

IOC Initial Operational Capabilities

ION Institute of Navigation

IOP Interoperability Plenary

IRNSS Indian Regional Navigation Satellite System

ISECG International Space Exploration Coordination Group
ISM Integrity Support Message

ISO International Organization for Standardization

ISRO Indian Space Research Organisation

ITRF International Terrestrial Reference Frame

ITRS International Terrestrial Reference System

ITU International Telecommunication Union

ITU-BR International Telecommunication UnidorRadiocommunication Bureau
ITU-R International Telecommunication Union Radiocommunications
UGG International Union of Geodesy and Geophysics

IVS In-vehicleSystems

IWG Interoperability Working Group

JAXA Japan Aerospace Exploration Agency

JPL Jet Propulsion Laboratory

JTP Joint Trial Project

KHz Kilohertz

KPI Key Performance Indicators
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LBS
LCNS
LCRNS
LDPC
LDPCCC
LEO

LEO PNT
LNIS
LNSS
LPV
MBOC
MEO
MEOSAR
MGA
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MGEX
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MHz
MIIGAIK
NASA
NAVIS
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NHEWS
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oS
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PDOP

PNT

POD

PPP
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QzsSs

R&D

RAIM
RCSSTEAPChina

RDSS
RF

RFI
RFTA
RINEX
RNSS
RTCM
RTK
SAR
SBAS
SFCG
SISURE
SIRGAS
SLR
SSV
ST

LocationBased Service

Lunar Communications and Navigation Services
LunarCommunications Relay and Navigation Systems
Low-Density ParityCheck

Low-Density ParityCheck Convolutional Codes
Low Earth Orbit

Low Earth Orbit Positioning, Navigation, and Timing
LunaNet Interoperabilityspecification

Lunar Navigation Satellite System

Localizer Performance with Vertical Guidance
Multiplexed Binary Offset Carrier

Medium Earth Orbit

Medium Earth Orbit Search and Rescue
Multi-GNSS Asia

Multi GNSSEnsemble Time

Multi-GNSS Experiment

Multi-GNSS Monitoring Network

Megahertz

Moscow State University of Geodesy and Cartography
National Aeronautics and Space Administration
International Centre for Research dhelvelopment of Satellite Navigation
Technology

National Geospatiditelligence Agency
NaturalHazardEarly WarningSystens

National Mapping Agencies

Open Mobile Alliance

Open Service

Performance Document

Position Dilution of Precision

Positioning, Navigatiorand Timing

Precise Orbit Determination

Precise Point Positioning

Performance Standard

Position, Velocity and Time

QuasiZenith Satellite System

Research anbevelopment

Receiver Autonomous Integrity Monitoring
Regional Centre for Space Science and Technology Education in Asia «
the Pacific

Radio Determination Satellite Service

Radio Frequency

Radio Frequency Interference

Reference Frames, Timing and Applications
Receiver Independent Exchange

Regional Navigation Satellite Systems

Radio Technical Commission for Maritime Services
Real Time Kinematics

Search and Rescue

Satellite Based Augmentation System

Space Frequency Coordination Group

Signal in Space Ranging Error

Geocentric Reference System for the Americas
SatelliteLaserRanging

Space Service Volume

System Times



STSC
SUSG
TARC
TF

ToR
TSG
TTFF
TUMSAT
UN
UNESCAP
UN-GGIM
UNOOSA
URE
USNO
URS
UT1
UTC
UTCOE
VAL
VLBI
VPL

WG
WG-B

WG-C
WG-D
WG-L
WG-S
WGS
WIMAX
WMO
WP
WRC

Scientific and Technical Subcommittee

Space Use Subgroup

BeiDou Test and Assessment Research Center

Task Force

Terms of Reference

Technical Specifications Group

Time To First Fix

Tokyo University of Marinescience and Technology

United Nations

United Nations Economic and Social Commission for Asia and the Paci
United Nations Global Geospatial Information Management
United Nations Office for Outer Space Affairs

User Range Error

United States Naval Observatory

Union RadieScientifique Internationale

Universal Time

Universal Time Coordinated

UTC Offset Error

Vertical Alert Limit

Very LongBaselinelnterferometry

Vertical Protection Levels

Working Group

Working Group BEnhancement of GNSS Performance, New Services &
Capabilities

Working GroupC: Information Dissemination and Capacity Building
Working GroupD: Reference Frames, Timing aAg@plications
Working GroupL: Lunar Positioning, Navigation, and Timing
Working GroupS: Systems, Signals and Services

World Geodetic System

Worldwide Interoperability for Microwave Access

World MeteorologicalOrganization

Work Plan

World Radiocommunication Conference
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ICG/REC/2024

Recommendation 1 for Committee Decision

Prepared by Working Group S (WG-S)
Date of Submission: 10 October 2024
Issue Title: Emerging Low Earth Orbit Positioning, Navigation, and Timing

(LEO PNT) Workshops

Background/Brief Description of the Issue:

The Working Group S has conducted two workshops focused on emerging Low Earth Orbit PNT
systems, in 2023 and 2024. These workshops were aimed at better understanding what systems are
being developed and how they might interact with Global Navigationli8at&ystems (GNSS).

Discussion/Analyses:

The workshops in 2023 and 2024, as we well as febowdiscussions within W have led to
additional questions and issues that require further coordination. By establishing routine workshops on
this topic, Working Group S can continue to interact with tommercial LEO PNT providers and
probe into some of the more complicated issues.

Recommendation of Committee Action:

The Working Group on Systems, Signhals 8edvices (Working Group S) should consider holding
annual workshops focused on LEO PNT topics supported bySW@cluding compatibility and
interoperability. These workshops will be organized by members b \Attal a determination of who

will organize aml chair the next workshop will be determined at the annual International Committee on
GNSS (ICG) meeting.

To further these discussions ICG members are encouraged to invite LEO PNT providers to join their
delegation in support of the workshops.
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ICG/REC/2024

Recommendation 2 for Committee Decision

Prepared by Working Group S (WG-S)
Date of Submission: 10 October 2024
Issue Title: Working Group S Workshops in 2025

Background/Brief Description of the Issue:

The Working Group $nade good progress on the issues outlined in its work plan in 2024. Atfthe 18
Annual Meeting of the International Committee on Global Navigation Satellite Systemd @C@e
need for additional klepth discussions on several areas of work was identified.

Discussion/Analyses:

Holding dedicated workshops in 2025 to discuss in more detail specific topics in #&Wéek plan,
will provide an opportunity for collaboration and progress to be made on these areas of focus.

Recommendation of Committee Action:

The Working Group on Systems, Signals and Services (Working Group S) recommends that the
following workshops be organized in 2025 with support from the working group members and other
ICG participants, as relevant:
I Timing Interoperability
T Precise Point Positioning (PPP) Interoperability
T International Global Navigation Satellite Systems Monitoring and Assessment (IGMA) and
Performance Standards
I Interference Detection and Mitigation (IDM)
I Low Earth Orbit Positioning, Navigation, and Timing (LEO PNT) Compatibility and
Interoperability
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ICG/REC/2024

Recommendation 3 for Committee Decision

Prepared by Working Group S (WG-S)
Date of Submission: 10 October 2024
Issue Title: Update to Working Group S Work Plan

Background/Brief Description of the Issue:

Working Group S last updated its work plan in 2015 at tHeArthual Meeting of the International
Committee on Global Navigation Satellite Systems 0. Since that time, several new topics have
been routinely incorporated into the discussions of the working group. A new Task Force on Precise
Point PositioningdPPP) has also been established and this topic is not currently referenced in the work
plan.

Discussion/Analyses:

Updates to the work plan will include adding four new topics. These topics fit within the scope of the
working group and have already been discussed on a regular basis. The updated Work Plan will reflect
the work that is already taking place within theNding Group.

Recommendation of Committee Action:

The Working Group on Systems, Signals and Services (Working Group S) recommends that the
International Committee on Global Navigation Satellite Systems (ICG) endorse an update to its work
plan.
The detailed worklan will include the following new areas of work:
i PPP Interoperability
i Civil Signal Authentication
I Low Earth Orbit Positioning, Navigation, and Timing (LEO PNT) Compatibility and
Interoperability
I Lunar Positioning, Navigation. And Timing (PNT) compatibility (with Global Navigation
Satellite Systems (GNSS)/Regional Navigation Satellite Systems (RNSS))

The revised text for the work plan will be as follows:

Under Compatibility and Spectrum Protection:

1 Facilitate review of compatibility amongst systems operating near or designed for use by users on
the moon and GNSS or their augmentations, [in coordination with Working Group LjIWWG

1 Continue to engage with LEO PNT providers in order to maintain the standards for compatibility
and spectrum protection that exist among GNSS and augmentations

Under Interoperability and Service Standards:

i Facilitate coordination on interoperability of precise point positioning service from its providers,
in coordination with Working Groups B and D

13



1 Support inclusion of emerging LEO PNT providers into existing frameworks to promote continued
progress towards an interoperable system of systems

Under System of System Operations:

1 The Working Group will organize workshops and other efforts related to LEO PNT, focused on
promoting the development of standards for performance specifications and interoperability, and
the interaction between emerging LEO PNT providers and the subgroups

1 In an effort to maintain transparency, the Working Group will encourage discussion on civil signal
authentication services by GNSS providers

14



17thMeeting of ICG, Madrid, Spain, 1520 October 2023
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| CG/ REC/ 2023

Recommendation for Committee Decision

Prepared by: Working Group S
Date of Submission: 19 October 2023
Issue Title: Recommended Survey into GNSS Time Offset for Receiver

Manufacturers
Background/ Brief Description of the | ssue:
Mul-GNSS Userso6 demand for high accuracy position
mu FGNSS fusion is raising more requirements for r

mu FGNSS receiver manufacziumgrisntsdroaup @r ainlsii tdye r b a1
time scales based-talNSISi gh mec odrfaeyt sGN&$H d t hen s
systems. A more direct dialogue with multi GNSS
determine SrSe@5S8eti B& of fset estimation in diff
required accuracy of broadcast time offset paran

Di scussion/ Anal yses:

To i mplement a -G@NS&3 orgauce iwvi@grh maud ufiact urers itobs
time offset accur a@GNS S erqeuci erievimeernst.s Hoowe vimeurl ,t ii t s e¢
of manufacturers gl obalilmy ngoi at & geedgesraanbwd e kt syl sipr

complicated | ogistics and schedule as well as ¢
providers carry out a survey domestically in a |
based vwnresuhes, to push forward the i mprovement

Recommendation of Committee Acti on:

1. GNSS providers are encouraged to reach out t ¢
get feedb@N&Soni malitnteroperability requirements
criteria deavoekopgd Gbhpyupheé WG)

2. Timing experts from Working Group S, i n coor
organize a meeting or workshop to discuss the re
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| CG/ REC/ 2023

Recommendati on for Commi ttee Deci si 0Ol

Prepared by | GMA Task Fsorce, WG

Date of Submi 9 st ober 19, 2023

| ssue Titl e: Approval o f the | GMA Joint Tri al Pr
(TomRgvision

Background/ Brief Description of the | ssue:
| GMA Joint Tri al Project (JTP) with I nternation
November 2015, and recommended as the recommend

extracted from the recommendati on.

Recognising:
A The need for a gl obal GNSS monitoring and a

confidence in GNSS service provision and interop
A The role the I nternational GNSS Service (1 GS)
since its inception in 1994, noting the evolutio
requirement s.

A Utilizing existing resources such as |1 GS and
(which may include signal quality monitoring) <co
roadmap

The |1 CG recommends t hat the I GMA TF and | GS i nit
gl obal GNSS Monitoring and Assessment capability

| GMA JTP is aiming to validate the concepts of

di sseminate the assessment results from an inter
infrastructures and capabilities with | GS. The
system | evel parameters: orbit and clock error,
UTC Offset Error (UTCODE]ce sasnpdp r dchaht. edUsar pd etvel
parameters such as user positioning, timing a (
constell ati eenisme amodnialosro nrgeaalnd assessment will
JTP.

The TF established th

e or
participation in the JTP

iginal ToR in 2016, and
through the | GS Monitor

Di scussion/ Anal yses:

| GMA TF is now focusing on establishing harmoni z
to the selected four parameters. The technical d
met hodol ogi es discussienwepreceemedi. nd onaidgdt e moine
the progress of the JTP.

ed the draft revision of ToR and f

I GMA TF pr ar
23 and agreed that it was ready for

ep
of August 20
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The ToR revision is now under 1 GS review until t
wi || be reported to I GS Governing Board (GB) an
WG is to be endorsed by the GB.

Recommendati on of Committee Action:
The Working Group on Systems Signals and Service

the Terms of Reference Document for the | GMA Joi
Task Force in August 2023 .nall frelvG®,w g9 otclees sg u twoalt
on the ToR revision, they should be notified to
it, the adopthiyon CG& wo@G d be effective.
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| CG/ REC/ 2023

Recommendation for Committee Decision

Prepared by Working Group S

Date of Submi 489i @t ober 2023

| ssue Titl e: |l ncorporation of Emerging Low Earth
Providers into | CG

Background/ Brief Description of the | ssue:
Recogni zing:

A The emergence of numerous new entities inten
Low Earth Orbit (LEO) satellites;

A The vital role played by I CG in promoting ¢
standardi zathase@damPNTG ppacieder s;

A The need for any PNT provider to thoroughly

committed | evels of performance to bolster confi
and
A New providersé activities logically being rel

| CG Working Groups,

Wor ki

ng Group S should incorporate the views of
wor k on o]

ways t better interact with these provi

Di scussion/ Anal yses:

The plans for LEO PNT systems need to b-& batter
June 2023 attempted to gather information about
engagement and coordinatigynand hetededpéoakinksiutr g
GNSS providers.

Recommendati on of Commi ttee Acti on:

| CG members should consider inviting domestic LE
government) to participate in the |1 CG activitie
participation could be in varsiecwserf Grtmd,usi ndl udit
To further the discussions that t ook willalceoragantit
another workshop focused on matters of both int
Wor kshop wil |l be China, Uu. S. and ESA.
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16thMeeting of ICG, Abu Dhabi, United Arab Emirates, 4 October 2022
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| CG/ REC/ 2022

Recommendation for Commi ttee Deci si ol

Prepared by Wor king Group S

Date of Submi 48i ®ct ober 2022

| ssue Titl e: |l ncorporating Resilience into GNSS
and Mitigation

Background/Brief Description of the Issue:
Moder n-PNUTI| (Posi tioning, Navigation, and Ti ming)

chall enges, pmd adngmme hgit ngcreates a need to in
I nterference Detection and Mitigation (I DM). Wit
technol ogyhoandiskdsw wi | | need to operatenwith t
frequency of PNT disruptions. Spectrum protectio
regulators, as well as detecting, locating, attr
but not suffi etiiemetatoipemad dmesedsred&nd users of PN
prepared to expect interference and have the ab
di sruption eventsgslevBateh | &M erapalbiandi es mi | | be
response. Broader changes involving resilient s\
essenti al as wel |l

Discussion/Analyses:

These new challenges wil|l require devel opment of
mani pul ation of PNT services does not wunder mi ne
infrastructur e. Gover wme mtag imwms ts alwao einescrse ad e
critical infrastructur e depends on, or i s enha
infrastructure can withstand disruption or man |
gover nmentasg eadr et oe npcrooutrect GNSS spectrum from i nt e
and engage the public and private sectors to ide
Nati onal governments should al so ysmphna sairzcenittleet
including the incorporation of cybersecurity pri

Recommendation of Committee Action:

To i ncrease critical infrastructure resilience
recommends that the |1 CG members should consider
t hpeeong approach: 1. ( Ser vi cper oAtsepcetcito)n: aNmadt i eomfad r
i mpl ementation of | DM capabilities; 2. (Hardware
architectures and systems incorporating cybersec
3. {UBreada AspEpod Users plan for and know how to r
and recover from PNT disruptions and interferenc
PNT disruptions in downstream sysstséemer t heagdgdbtbd
of the principles of this recommendation to othe
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| CG/ REC/ 2019

WG-S RECOMMENDATI ON #1
Recommendal ifoonr 114G Deci si o

Prepared by: Working Group S

Date of Submi §8i December 2019

l ssue Titl e: GNSSpectrum Protection Bookl et
Background/ Brief Description of the | ssue:
Spectrum Protection and Interference Detection
wor kpl an of the 1 CG and the Working Group S sinc
reaches of-Sthei $s€&,t WGs tapitdhhet €otmmé threeaderr t e
Outer Space (COPUOS) Science and Technology Sub
interest in this topic |led to a recommendation f
of spectouwvmapdotl ®&Mt i in conjunction with the UN \
hosted by the UN at the Vienna I nternational Ce
workshop |l ed to subsequent regi onalt weoernk s2h0olp6s ahne
2019

Di scussion/ Anal yses:

A team of spectrampletxpteogeast ferommaMmGer i al for the
range of topics, from an introduction to what sp
GNSS jammers around t hienfweorrrat.i on nmaorrea erre amhikley ta
interest in collating this information into writ

Recommendati on:

The | CG recommeSn dCso niphaati btiHd tWG and Spectrum subg
| CG Secretariat, produce a draft bookl et on GNS
materi al used for the ongoing spectrum seminars:

Fundamentals of GNSS

Interference and Spectrum Management
Interference Threats

Methods of Interference Detection and Mitigation
Current Interference Challenges

=A =4 =8 -8 =9

The ICG should consider formal endorsement of the draft booklet at a future meeting
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ICG/REC/2019

WG-S RECOMMENDATION #2
Recommendation 14 for ICG Decision

Prepared by: WG-S in cooperation with WG-D
Date of Submission: December 12, 2019
Issue Title: Precise Point Positioning (PPP) Interoperability Task Force

Background/Brief Description of the Issue:

Precise Point Positioning (PPP) enables global \ai@@ centimeter to decimeter level accurate
positioning by using precise GNSS satellite orbits, clocks and additional signal corrections to users.
Many GNSS, RNSS and SBAS providers have plans to utilsie augmentation signals of different
frequencies, e.g., L1, L5, E5b, E6, B1C, B2a and B2b, and correction formats to deliver a precise
positioning service(s) based on the PPP technique. In addition, these -Bysteded PPP services

will also have diferent service level performance including service coverage, accuracy, convergence
time, etc.

Discussion/Analyses:

System providers agree on the importance of the topic of PPP interoperability and harmonization of
key aspects of PPP services. This joint effort
objective of improving the PPP service interoperability

Recommendation of Committee Action:

The ICG will establish a Task Force within the ¥8@nteroperability and Service Standards Subgroup,

with participation from WG6s B and D. Australia,
Task Force. The Task Force will draft a work plan fecu®n the objective of improving the
interoperability of Precise Point Positioning (PPP) services

Specifically, the Task Force will:
A Coordinate with the ICAO Navigation Systems Panel and the SBAS Interoperability Working
Group in the ongoing discussions and work of the Task Force.

A Concentrate on establishing the foundational documents, baseline definitions and assumptions
to develop common terminology on basic parameters for PPP service provision/broadcast

A Encourage the publication and dissemination of PPP signal and system information

A Continue discussions with Service Providers (governmental and commercial) about the issues

raised at the 1st PPP Workshop and foHowissues identified by the Task Farce

A Seek answers from Service Providers (governmental and commercial) to the questions
formulated at the 1st PPP Workshop and follonvissues identified by the Task Force (see attached
guestions)
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ICG/REC/2018

WG-S RECOMMENDATI ON #1
Recommendal ifonr 1I13GG Deci si on

Prepared by: Working Group S
Date of Submission: 08 November 2018
Issue Title: Performance Standard Template

Background/Brief Description of the Issue:

At 16CG201-A0)S) W&pproved Recommendation 4.1 to dev
providers to consider when defining open servi ce
mi ni mum common set of par ametdeefsi miittiho resa cahn & ycsa lec
Establishment of such a set of parameters ensur ¢
services they provide, as well as supportive of
Perfor mandae dSt Gui del ine Document has beeB devel
members in a deliberate and steady process over
service providers in the devel opmsent and revisio

Discussion/Analyses:

I n 2016113t al G@am was created to ful fild]l the pro
the team conducted a survey of members to deterrt
in all standards (mini munptdommdn seatom tared rvehsiud
team created a Guidelines document which went tF
the organizations they represent, and the final
in JuBe 2ZMmhe document was -St hfeonr stuhbemirt tceean stiod etr haet
sessional meeting in July.

Recommendation:

The 1 CG recommends adoption of the AGuidelines f
as a template for al | providers to consider whi

revisions or updates).

Attachment: PerformanceStandardsGuidelines(V1. 0)
Standardso
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Attachment

Guidelines for Developing Performance Standards (Version 1.0)
Introduction

This document outlines guidance for creating open service performance standards for Global and
Regional Navigation Satellite Systems (GNSS/RNSS). It was developed by the International Committee
on GNSS, Working Group S (Systems, Signals, and Servicesyréiyb for Interoperability and
Service Standards, Performance Standards team. It is intended to be used by ICG member service
providers.

GNSS/RNSS Service Providers in the ICG have agreed each to provide a performance standard
document describing the level of service of the GNSS/RNSS for its stage of operation. This service
applies only to the signal in space and not to actual receivarsplr@ric, or local effects. The Standard

will incorporate the parameters identified in this guidance document, although the document format,
definitions, and textual content are at the discretion of the service provider.

I n this document, the term fAperformance standard
terms, such as a service standard, open service standard, or service definition document. For the purpose
of this document these terms are consideredrsymous.

Document Sections
At a mini mum, t he Performance Standard should co

Pur pose. Description of the purpose of the docur
intended to provide

Scope. Description of the scope of the document
existing GNSS/ RNSS service. Exampl es are range
accuracy and availability, and continuity.
Service Definition. Definition of the service t|

positioning service.

GNSS/ RNSS System Overview. Descriptdienmebfvi e, G
components and capabilities.

Service Characteristics and Minimum Usage Assum
signal in space service, including signal interf
can be found, performascgnalhahaat ehi steitdadd ngshcl
assumptions.

Key Terms and Definitions. Il dentification and de
Standard.

Ref erences. Detailed references to any of the do
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Performance Standards & Service Definition
The Performance Standard should describe the sys

grouped by categories. Parameters identified as
Those identified as [ Opt idoenradt]i carr,e anedc omanye nodra t nmao
i ncluded. For each parameter, the Standard shall

Satellite domain

Sl ot Availability (maintenance of satellites to
Terrestri al Service Volume Coverage [ Key]

Space Service Volume Coverage [Optional]

Range domain
Range Accuracy (all signals) [ Key]
Range Accuracy (by Age of Data) [ Optional]]

Range I ntegrity [Optional]]

Range Availability [Key]

Range Rate Accuracy [ Optional]

Range Acceleration Accuracy [ Optional]
Range Rate I ntegrity [Optional]

Range Acceleration Integrity [Optional]]

Position domain

This section applies if position is provided as
assumptions, such as elevation mask angle, abil:]
DOP Availability [ Key]

Position Accuracy (Global Average & Worst Site)]
Availability [ Key]

Time domain
Ti me transfer accuracy [ Key]
UTC time dissemination accuracy [ Key]

Continuity

Signal in Space Continuity [Optional]

Not e: Continuity standard could be i mplemented
declaration of full operational <capability of th
Other

Broadcast Polar Motion [Optional]
GNSS/ RNSS Ti me Offset [Optional]

UTUTC Of fset [ Optional]

Carrier Phase Coherency [Optional]
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ICG/REC/2018

WG-S RECOMMENDATI ON #2
Recommenda2 ifonr 1I13GG Deci si on

Prepared by: Working Group S
Date of Submission: 08 November 2018
Issue Title: IADC MEO/IGSO Orbital Debris Mitigation Study

Background/Brief Description of the Issue:

There are gumidediorsdifopopadlstf or GEO and LEO reg
gui delines for GNSS/ RNSS -ME®siaomm diGsSgo ssaat efid om
organizations.

Discussion/Analyses:

I n the past f-8w mepbirhgsoaf GWSGS satellites dispo
were presented. Observation shows some GNSS reti
operational orbits. Ftoirons yasrit eonr irtbd It delf reit sy, mii tni
exchanged on a regular basis, and it requires th
and | GSO satellite disposal together.

Recommendati on:

The 1 CG rddhammermes | ADC, in coordin8itioonwwith ays
focused on Medium Earth Orbit and inclined Geos)
pl ans of GNSS providers
Considering options for GNSS satellites (MEO/ I GS
Stabl e Disposal (Graveyard Orbit)
Unstable Disposal (eccentricity growth)
Acti-oebde (use of solar sails, | ow thrust ©pro
To analyze for each option for all/l GNSS (MEO/ I GS
Ri sk of collision with own GNSS satellites
Ri sk of collision with satellites of other GN
Ri sk of collision with GEO and | GSO satellite
Ri sk of collision with LEO satellites
The | ADC wi || be asked to report/ share progress
System Providers wil!/ continue to exchange 1in

for
in -&%Gand identify experts. to participate in the
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ICG/REC/2017

WG-S RECOMMENDATI ON #1
Recommendal ifoonr 112G6GG Deci si on

Prepared by: Working Group S
Date of Submission: 02 December 2017
Issue Title: RNSS ProtectionCriteria

Background/Brief Description of the Issue:
't is widely recognized HRINSS emissi ompot ba®RNSSo.
benefits of RNSS are not negated by reduced perf

I nternational Tel ecommuni catiRgn idnircens pRadii dd emniL
i nternatfiroemmq@auenmrayiopectr um. Protection criteria
bands all ocated to -RRNBe&Sc mmmessgadidijdacedt i Bahd UCo mg
unwanted emissions issues conea&NrSI5 tshhaliricretse rofudrser
RNSS frequency allocations. RNSS receivers are
proximityoavmedofhiagdh acent band interference. |t '
protection criteria for the above types of inter

Discussion/Analyses:

At the 11th meeting of International Committee o
Federation, November 2016) , Recommendation 11S.
(I MGNSS Compatibilityé was aapnpdr oevxepde rbi anseendt aoln stthuec
the potenti al i mpact from unwanted emission fron
These studies showed that there is a posocfi bl e a
band, spuroonius BntdehBemence) from | MT stations
1300 MHz Jaln&l015MHz) . I n these studies, RNSS pro
foll owiRn@®Rekcdbbhmendati ons:

- RecommendaR iMnl 902U ¢Characteristics and prot e
stations i n tshaet erldditoen-as@eia gvaitc)eo o psepraactei nry 3 ®G0 t he
MHz e .

- RecommendaR iM.nl1910TBU ¢Characteristics and prot e
stations i n tset erldditcen dsdagwitid)eo ngdgmdpacecei vers in
adionavigation servi-te6bdbpeMdAdzéng in the band 1

-

- RecommendaR iMnl9I0TBU ¢ Characteristics and pr ot e
stations i n tshad erldditoentadedrigtdtidieoa(psepaadd ng in t he be

WGS held two intersessional maet i(Kyotion 2@panin
2017) . Adj acent Band Compati bil-S tiyn tserusdeys swaosn ap r
(Baska, Croatimes Mlaty @017 hi-S Alpg arsreend att h atn, t W& RN
criteria s-BeRetommendatiTdns was not fully recogn
interference mechanism. Thus, -8t (PheisegelcypnahlrB) e
WGS agreadetancdi €G Recommendation to endorse of
criteria to adjacent band interference.
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WithiiR,| THe protection criteria from unwanted e
criteri-far dgwemccyo emi ssi ons. Therefore, i t- shoul d
RNSS services in the bantdesd awlh eanc eanpgp Ityoi nRON StSh e ss af
the criteria f&®RNSESmMixndieornerfemem mnont he adjacent
frequency emissions.

Recognizing:
a) that Recommer dM.tli 90n2s, |1T90 3, 1905 contain prot
No-RNSS sources,

b) that the interference protection criterion of
6 dB) is used for the Adjacent Band Compatibilit
c) t hat existing studies regarding interference
referenced in recognizing a),;

d) that the criterion in the above recognizing
application of Recommendations in recoghizing a)
Recommendation:

that | CG members should encourage national regul
| TR Recommendations in recogni zin®RN8&8p, i nhewnfreee
sources, including unwanted emi ssions.
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ICG/REC/2017

WG-S RECOMMENDATI ON #2
Recommenda2 ifonr 112G6GG Deci si on

Prepared by: Working Group S

Date of Submission: 06 December 2017

Issue Title: 3GPP Crowd Sourcing for IDM

Background/Brief Description of the Issue:

The Working Group on Systems, Signals and Servic
has been discussing spectrum protection and int e
years, and has coll ectedcdias gruebgtecdeal of infor ma
The Interference Detection and Mitigation (I DM)
Spectrum subgroup organized and compl etleadsedce 6t
and sheansseodd (crowd sourcing) lagkkeae.apabilities in
WGS participants habvaes ad soourssvedtt GNW Sd é nitee f er enc
be made possible using the | arge number of actiywv
of the workshop, and-St pe otpobg@sgoage meiet h nghe WGe a
standards developer, 3GPP, to incorporate such
enable access for crowd sourced applications.

Discussion/Analyses:

Al l System Providers have government al and/ or in
Project (3GPP) that participate through one or m
organizations (ARI B, ATI S, CCSA, ETSI , TSDSI , TT

WGS participants have been seeking the views of
specificatibhasedf &GNS&evinterference detection.

Some access to the required chipset data is alr
standards or specifications may be needed to en:
entities to determine whsereSemttember e2@®28 tios GANS
process of establishing 5G standards. iwlThbh fbar
endorsement of 4 compani es/ mietnob emmosd;i fTye cshpne cciafl i cRae

Recommendation:

System Provider delegations to the 1 CG should Us
or not to f or mabasye de nddeotrescet iao nd esvtiacnedar d t hrough
Techni cal Speci fiiFceabtriucanrsy @rrad ulpbdéedv&xi®)dd et ect i on i s
by Providers, the 1 CG shoul d:

A consider presenting this recloemmeinda@GP®nMe ot it

A consider how -Wlatsead fdeotme dteivamcecan be integrat e
mitigatiSepeémbet s2Q18 and beyond
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ICG/REC/2017

WG-S RECOMMENDATI ON #3

Recommendation 12S.3 for | CG Decisio
Prepared by: Working Group S
Date of Submission: 06 December 2017
Issue Title: 2" ICG WG -S Timing Workshop

Background/Brief Description of the Issue:

| CG -BWG(WE system provider (5 of 6) participants
bet ween 2013 and 2015. These workshops were des
aspects of GNSS interopprabithay. weAmoaddtbesdidf
industry were the use of GNSS time offsets betwe
The feedback received | ed t o -Snolrret @ rno pdeerpatbhi Idiitsyc
St amdla Subgroup in -30Rkcamherzd®d6i-oln W& df rtoan d CiGi
workshop that was hel d i AR Hanrtiesr siens sci comjau n cnteiean nw

Discussion/Analyses:

At the 2017 Workshop, the participants concluded
the alignment of their individual system times v
currently, the onl GNSS (tG GANS S dyhxattemrtei rhee i ;mfgf
to GPS system ti me. The participants identifie

interoperability, including:

0
h
y

1. System time offsets are idNol Aeltatoend fatomt ISy su e

N

System Providers broadcast additional GNSS 1t

w

The devel opment of a GNSS Ensembltdhet i bmomadsacs
of individual system time offsets relative to tt
in 2018 focused on assessing possible approaches

Recommendation:
Wor king Group S, under the direction of the Inte
System Ti me Workshop in-D2018, in coordination wi
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ICG/REC/2016
Recommendation 11S.1 for Committee Decision

Prepared by: Wor king Group S

Date of Submi 40 November 2016 (Original
2012, revised in November
|l ssue Titl e: Il nternati onal Mobi |l e -Ga&IS&c
Compatibility
Background/ Brief Description of the |ssue:
It is widely recognized that compatibility is on
RNSS systems. I n parallel -RNSS semilsoi dmsp ognrttaenrti r

spectrum so that t he bneontefnegatoefd ibnyt em@precadi pi
interference.

Because international spectrum i ssues ar e un
Tel ecommunication Union (I1TU), it is essential t
RNSS spectrum. I n particul asjdwhed fHew ahtbaoat b
Regul ations, it should be ensured that these do
RNSS.

According to the decisions of World Radi ocommuni
bel ow 3 16924 MHG7969MHB627MHz abdel1840®HAz were i de

for the I nternational Mobile Tel daemmwemicyath aomd
identification has gl obal status.

There are Gl obal Navigation Satellites systems (
which have aldhavagiaonenfeateadiode system (RNSS).
of Radi o Regul ati ons: "eMegndbfeat St ad pesctrse cofgnii @i ¢
safety services require speci al measures to en:
necessary therefore to take this factor into acc
Main frequency bands of the gllo2bladl MHzl,3 @I@2tIMBdn s a
and 015H5690 MHz. Frequency bands identified for | M
GNSS frequency bands. Howenvdesr oft gclaonb almpnaacvti goant if
11300 MHz Jalnadl 01 5N6HDz ) by unwanted emi-esbaads ahdom
Sspurious emissions. InT16820GMHBHS Ffmpgoenof bhaedsté
| MT stations bhhmdsiue@edMHrd@e@c¥MYH@ i s possi bl e, a
of Sspurious emissions of I MT 1isltbalt8 oMKz .t hlant tulsee
frequencyi 1b3a0n0d MHz6 4i mpact of the second har monic
bandi®490 MHz is possible, as well as impact of sj
in the frequébdt® NMHnd 1427

Di scussion/ Anal yses:
At the 9th meeting o
Repubilli4a Movember 20
estimations showed t
ofband, spurious and
gl obal navi gatil1d®00 s

I nternational Committee on
) theoretical esti mati ons
t otfh eurnew ai nst ead peonsissisbi-l oen al devve
rmonic interference) from
r ed®d01WMBIZ2) .- sAssit bral nmeet i

f
14
h a
h a
4
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WGS (ViennalO Allsne iza0Q1l&), experimental estimati ol
estimations confirmed the results of previously

O continue monitoring mobile se

WGS al so ag t
ti es to prevent potenti al har moni c

of t he ac

hus, one of t RSe insa icno ntdauscktsi nogf sWQidi es t {odt ar e
and and harmonic interference on RNSS systems,
tilization plans withign omall ewarmtupAsdmi ni stration

c o -

Recommendation of Committee Action:

A | CG members are encouraged-Rtandctriegebwnwapawbr
| MT spectrum all ocations to ensure that proposal
A The 1 CG members are recommended to encourage
of RDSS/RNSS from the unwanted emissions of new
interference, Sspuri ous interferesuoakt amdy hae qmoin
i mpl ementation of more stringent | imits for | MT
A Member s may also consider forming |inks with

spectrum.
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ICG/REC/2016

Recommendation 11S.2 for Committee Decision

Prepared by: Working Group S
Date of Submission: 10 November 2016
Issue Title: Protection from Provider Signal Patents

Background/Brief Description of the Issue:

The 1 CG has created an open and transparent envi
has | ed to significant accomplishments in adopt
transparency in civil sarvince 0@rbov i sTiroann sspiarmr ceen ¢ i
provision is a key component to ensuring that i

manufacturers developing receivers using open si

Discussion/Analyses:

WGS recognizes that there have been cases where
were subject to signal structure design patents
GNSS program of a systemlpgreaviidera. r elqluiestmdy rh gpwv
users of such signals and/or from manufacturers
can undermine the ability of the I CG to encourag
Recommendation:

The | CG agrees that demanding payment of any kin
spirit of international GNSS cooperation. GNSS |
future signals wild.l nno ta dbdel tsi uobnj,e ctth et o CpGa treencto ntea
have issued or may issue such patents, ensure th
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ICG/REC/206

Recommendation 11S.3 for Committee Decision

Prepared by: Working Group S
Date of Submission: 10 November 2016
Issue Title: Workshop on Performance Monitoring

Background/Brief Description of the Issue:

The 1 CG recommended the establishmedtmeéetitmgeg | GN
in 2015. Specifically, it was recommended that
trial project that wil!/ demonstimtatcapabgll obgl GNS

This project was succeéelswbvkery Bddttabedl|l ddir sngs 2?2
to identify the next -tsitneep smo nwhtiocrhi nnga ya nidn cel xupdaen dri
parameters that are monitored.

Discussion/Analyses:

Buil ding upon the work of the trial project betw
to examine further aspects of monitoring and to
This wild.l include discussions on the methods a
assessment including Signal Quality Monitoring.
activities in an effort to makteattuhse. publ i c aware
Recommendation:

The | GMA Task Force should organize a workshop o
Shanghai in conjunction with the China Satellite
The Workshop wild address the following:

A | GMA Activities anldG$% hterisalatprsojodctt he | GMA

A Need/ benefit for GNSS signal egsutaabiltiys hmonng ttohrii
within the 1 CG in the future
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ICG/REC/206

Recommendation 11S.4 for Committee Decision

Prepared by: Working Group S
Date of Submission: 10 November 2016
Issue Title: Timing Workshop

Background/Brief Description of the Issue:

I CG -WG (W system provider (5 of 6) participant
interoperability between 2013 and 2015. These

feedback on the technical aspectspoftsGNBEAtLtI weero
addressed through questions to industry were t he
mai ntain interoperable service provision. The f
within-StihewtWGoperabilidy SudgiSeupiice 30abdand 2C
Discussion/Analyses:

Recognizing that GNSS time offsets can affect in
time offsets relati vebettot eort haesrs essyss ttehnes . a d vlanmn t cargde
of fset, further discussion among timing experts

Recommendation:

The | G WGul d wbyr kt withcWede BI PM and the 1 GS,
workshop on timing to discuss GNSS time offsets
place in conjunction with the | 63 WatksBOp7.to b
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10thMeeting of ICG Boulder, Colorado, United States; & November 2015
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ICG/REC/2015

Recommendation 10A. 2.1 for Commi ttee

Prepared by: WG-A Compatibility Sub-Group
Date of Submission: 07/16/2015
Issue Title: Campaign of protection of RNSS operations

Background/Brief Description of the Issue:

By investigating the interference detection and
that the accrual i mplementation of the protectio
For this purpose, it is erssgewmlitatailonss arecpwind elei |
| TU Radi o Reg+l Rteicomsnearmatli DU s . However, it woul
these international Regul ations/ guidelines to e
order to enforwaeys.hem in effective

Discussion/Analyses:

I n order to i mplement the measures for the prote

understand both a regulatory and operational st a
For this purpose, the fol aowiliegstknowl edge woul d
- Rel evant provisions of the | TU Radi o Regul ati

- Rel evaRtReddmmendati ons

- User 6s domestic/ regi onlailc ernesgeud aetmiosnssi ocno nlcieminti
i ntentionall irmidtiso aemd selieocnt r omagneti ¢ emi ssion |

Recommendation of ICG WGA:

The I CG recommends that GNSS providers and GNSS
the i mplementation of the protection measures of
as wel |l as other parts of the worl d.
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ICG/REC/2015

Recommendation 10A.2 for ICG Decision

Prepared by: Working Group A
Date of Submission: 05 November 2015
Issue Title: UN COPUQOS Agenda Item on Spectrum Protection and IDM

Background/Brief Description of the Issue:

The 1 CG Working Group A has been discussing spe
mitigation (I DM) for several year s, and has col
di scussions and i nformati®nmemddresx terdd hparet ibeciema
meeting of the United Committee on thetiP&iacef ul

Tecihcdbcommi ttee (STSC), the subject of GNSS int
as a topic of interest, specifically with regard
has broad reach across UN Imo wmrtdreire 4,0 wixtpha n[d8 2 ]h em
topic beyond the members of the | CG, and to fur!t
t he STSC, the | CG should reach out.to UN COPUOS
Discussion/Analyses:

The long term goal of this recommendation will b
or UN COPUOS to-yestallgieswlaai memtif ocused on Nat.i
Spectrum, and pursue GNSS hntermembacestdatesti on

Recommendation:
Wor king Group A should prepare a presentation on
the February 2016 session of the UN COPUOS STSC.

Under this agenda item, Member States wil!/l be as
A Nati onal RNSS Spectrum All ocations and consi s
A Regul ations-liegascidngegmiiersi ons | i-enhittst drosm RF
A Pl anned or existing Laws and Regul ations rel ¢
i mport, purchase, ownership, and use of GNSS |jan
A Domestic efforts to detect and mitigate GNSS
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ICG/REC/2015

WG-A Recommendation #3
UPDATE TO:

Joint Recommendati on 9A. 4.1 for | CG LC
Prepared by: Working Groups A, B and D
Date of NewSubmission: 5 November 2015
Issue Title: ICG Open Service Monitoring Information Portal

Background/Brief Description of the Issue:

1. Currently GNSS monitoring activities are <co
servicelanalysis center .with different informat.
iTThese centers may be associated under the |1 CG u
TInformation about each center may be avail abl e
2. Bot h existing and prospectivdatsayst pmosuctest
information about the service of GNSS OS monitor
3. [ To archive the goal of international recogn
centers should use a wunified |list of characterd:i
cal cul ation methods; t he techni calt hcea paachciuriatcyy ta
ot her characteristics based on national standard

Discussion/Analyses:

At the present ti me, GNSS Providers do their own
As the Providers work to make their systems mor
that wuse signals fromAmuhtirpbal GNSEheonrstel hati o
access standardi zed data produced by the service

having this information available at a sihregl e |
i nformation that i s needed. Mul til ater al coope
service to be offered through the creation of an

Recommendation:
WGA recommends that existing monitoring service
the new I CG portal designed by the |1 CG Secretari

A This portal will allow GNSS users worl dwide t
products by just |l ooking for the |1 CG webpage.

A Eventually, open service monitoring and anal
| C6ecommended | ist of open service parameters t

using accepted techniques and mBINGSe glere/s ckea pad vo
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| CG/ REC/ 2015

Existing Civil Service Monitoring
Information Sources

Name Country URL

Information Analysis Russia http://glonass-iac.ru/en/

Center

US Coast Guard U.S. http://www.navcen.uscg.gov/

Navigation Center

William J. Hughes U.S. http://www.nstb tc.faa.gov/index.htm

Technical Center WAAS

Test Team

European GNSS Service EU http://www.gsc-europa.eu/

Centre

IGMAS Service Center China

QZ-vision Japan http://qz-vision jaxa.jp/USE/en/index
India

IGS portal IGS http://igs.org/

:
v 1 €Ottt

46



| CG/ REC/ 2015

WG-A Recommendation #4
Joint Recomm#2.nd.at i fomr 9IACG Deci si on

Prepared by: IGMA Task Force

Date of New Submission: 5 November 2015

Issue Title: IGMA - IGS Joint Trial Project

Background/Brief Description of the Issue:
| GMA was establ i shgerdo ugps ba |reicrotmdile @ @&GU4D. N2 oafn WG
became a Task, FB,y cewvd 8D WG ov&i ch i ncludes the | GM

Recogni zigmg ntgheacamnvities of Providers to expand
monitor multiple constellations.

The Subgroup/ Task Force has conducted a number
parameters set to be monitored by | GMA.

Discussion/Analyses:

Recognizing:

A The need for a gl obal GNSS monitoring and &
confidence in GNSS servijce provision and interop
A The role the I nternational GNSS Service (1 GS)
since its inception in 1994, noting the evolutio
requi nements

A Utilizing existing resources such as | GS anc
(which may include signal quality monitoring) <co

roadmap

Recommendati on:

The 1 CG recommends that the | GMA TF and 1 GS ini
gl obal GNSS Monitoring and Assessment capability
I n advance of |l aunching the joint trial project,

A ToR for the Trial project

A Status of Trial Project and list of partici
and/ or providers), operation modes

A Short list of stations to be used in Trial Pr
measurement data from all satellites of all GNSS
A Requirements for receivers and related equipr
A Short | ist of monitored parameters for Trial
A Organi zational procedures (reference data val
data exchange, monitoring results exchange, etc.
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n exampl-d G&f jloGMA Tr i al project as a reference

| GS is well placed to establish a Trial Proj e
I nvite participdtGiSomnfad ymiesxiggtoiumpg ,noret wor ks
Devel op benchmarking between Groups and gener

Io To Io I» >

Cross sharing between existing I GS functional
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| CG/ REC/ 2015

Recommendation for Commi ttee Decisio

Prepared by: Working Group A

Date of Submission: 11/05/2015

Issue Title: Updated Work Plan Nomenclature for Working Group A
Background/ Brief Description of the | ssue:

The original 1 CG work plan from UN2%ebecambés s 20O
-Meeting of the International Committee on Gl ob

Novembears s2i0gbneed fi ve actions to the Working Groug
A)

Di scussion/ Anal yses:

One of the fA vaectoiroingsi nhaals WG en compl eted, two ar e
critically important as an area of future wor k,
compatibility and interoperability among all GNS

The revised wAr kmaphatai i®raWGocus on compatibildi
additional areas of wor k consistent with the wor

Recommendati on of Commi ttee Acti on:
The | CG s hoatltda caldeodptwashke pl an for WG
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Updated Work Plan of the I nternational Commi tt

WORKING GROUP ON SYSTEMS, SIGNALS, AND SERVICES
Leads: United States, Russia

PREAMBLE
1. Gl obal and regional system providers agree t
positioning, navigation, and timing infrastruct

2. GNSS has become a key component of critical i
economy relies more and more on the services th

3. To provide reliable global navigation service
For um, and Working Group seek ways to generate
devel opment and provide relliabylotythebmpaysbem
for peacef ul purposes, for users worl dwi de.

4. Activityh dfol We&ws t he principles of compatikt
definitions were adopted at the first Provider s
2007. The Third Providers Forum mieert,i n3JQ 0 &,el Wp d
these principles and their definition, as attac
5. Global and regional system providers agree t
compati bl e. To the maxi mum extent possible, op
in order to maximize benefitvitderalha<GNS&SISsusagrse
wi || strive to publish and di sseminate al/l S i
manufacturers to design arfmd skavialdimpmpt®NSS braesd esi. v

6. Since compatibility and interoperability are

for service provision and user eqkomumanwi,| It heo rCg
gui delines and standardsetéevebopedi by appbticapl
provision and use, such as the I nternational C
Mariti me Organi zattiiooma(ll M@)l ,e ctohmenulnntceartn on Uni on
I nternatizanalbbnOfganiSt andardi zation (I SO).

TASKS AND SCOPE OF WORK

71n order to assist the Providers Forum in acco
Reference, and in order to further the work of t
and provision of openglsoebravlii,c ea ntdh rroeuggi ho naa | s ynsatvei ng
the Systems, Signal s, and Services Working Grou
Russian Federati on, wi || pursue the activities

Compatibility and Spectrum Protection

8. The principle of compatibility and its defir
meeting held in Bangal ore, Il ndi a, in September
Pasadena, CA, USA, in Decembedef i2n0i0t8i,0onupdated t

al so agreed to pur s

9. The Providers Forum has
through appropriate dom

service (RNSS) spectrum
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10.Considering the principle of compatibility a
spectrum protection, the woh&imgdggbyubpapamrawmd h
Uni on wi |l

a. Seek common understanding on appropriate met
GNSS;

b. I'n particular, review existing I TU regul ati ol
of har mful I nffeerd,er ence to GNSS

c. | f necessary, propose new questions or studi
mechani sms, to further protect all GNSS from ha
bet ween GNSS providelrs to ensure compatibility
d. Develop educational mat eri al on sources of [
Commi ttee at its 8th meeting, and assi st the w
educating governments of user C o mmutnei cttyi ome nabnedr
management, consistent with I TU regulations and
11.The -gsrudbup wi I | devel op a strategy for I CG to
sources of el ectromagnetic interference, taki nc
mechani sms into considerationwolfhidwi ddhottbd i mph
coordinated interference detection and mitigat:.i
Suproup will

a. Develop standards for interference reports s
and establish routine communications among the
b. Recommend standards for | DM capabilities to
i ndustry;

c. Facilitate information exchange among syster
timing capabilities to complement GNSS.

12.1f necessgarroyu p twvhiel Isuebst abl i sh ad hoc task for
reach objectives in schedul e.

Interoperability and Service Standards
13.As with the principle of compatibility, the
adopted at the first Providers Forum meeting an
principle and its defi nistuibgm aui@ah & ewlo rbkyi ntgh eg rUonui pt
and Chi na, wi | | c

onsider the perspective of wvar
and wil |l
a. Continue efforts to interact with industry e
to solicit input on improving the overall open
satellite systems in a m@N88raus & adnhte allsleawd efveer ;e

b. Maintain a focus on the open service signal
LINE A RSNET | yRZ

c. In cooperation with [Working Group D], cons
reference frames in-GNMxDls.enrgviicned er operabl e mul t
14 . Consistent with the principle of transparency
Provider wild/l strive to publish and di sseminate
manufacturers to design amdégdeup! owpl GNESvVveEERBOPI
promot e CoOmmon terminol ogy and definitions in
Specifications as published in Interface Standa
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wi || al so develop a template that each indivic
publication of signal and system information, t
performance offered for open tseerr v ga&se u(s@pme nons
Performance Standards).

15. The Providers Forum has agreed to consider t
wi dely monitor the performance of their open si

critical performance <charactieoniisng ca&c csuurcahc ya sa ntc
availability.

16. The Working Group, through the I nteroperabil
support this activity by translating open servi
GNSS monitoring. Recommendati ous eomntdhermgane ga
approaches may be made to Providers and interna

working groups as necessary and appropriate.

17 When requested by a provider or providers, th
with I CG participants to help resolve GNSS open

wi || also facilitate cooperaéemomr @awniddeirnsf oamét
organizations that engage in open service signa
18.1'f necessgarroyu p twhiel Isuebst abl i sh ad hoc task for
reach objectives in schedul e.

Systemof-System Operations
19 . As requested by the Providers Forum, the Worl

orbitahfdécti on among constellations in medium
of United Nations Orbital Dener ii snpMietmiegna teidon hg wiu
practices. I n this regard, t h eA gveorckyi nggp agcreo ulpe b

Coordination Committee.

20.0verall open service performance provided by
satellite systems may al so be improved through
repleni shment of satellitesgi Gropciwfiild @arsiksiitsd l

this area as desired and appropriate.

21.The Working Group wildl investigate the over .
consider improvement in terms of accuracy, 1inte

METHOD OF WORK

22.1f necessary, the working group will establi:
and reach objectives in schedul e.

23.The working group will conduct at | east one
meeting of the 1 CG in order to develop draft C
consideration.

24 . This work plan will be reviewed on an annual
i mportant i ssues that require the attention and
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9th Meeting of ICG, Prague, Czech Republic,-181 November 2014
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ICG/REC/2014
Recommendation 9A.2.1 for ICG Decision

Prepared by: Working Group A

Date of Submission: 13 November 2014 (Original submission in November 2012
and revised in November 2013)

Issue Title: International Mobile Telecommunications (IMT)-GNSS
Compatibility
Background/ Brief Description of the | ssue:
It is already recognized that compatibility is o
RNSS systems. I n parallel -RNSS se mil si amsp ogrttaerti r

spectrum so that t he bneontefneagatoefd ibnyt em@precadi pi
interference.

Because international spectrum i ssues ar e un
Telecommunication Union (1 TU), it is essenti al t
RNSS spectr um. I'n particul asjdehed hew ahtbaoat b
Regul ations, it should be ensured that these do
RNSS.

Di scussion/ Anal yses:

At the 2012 inter sAegsstihoenado nmpeaettiibng idafy VB@& bgr oup
the I TU activities foitbSnagesgacittrem foi) |l MI & WRIC
i nto RNSS.

The -gSrudbbup al so agreed on continuing to watch the
which is rdbavgeénda WREm 1.2, and recognized the
potenti al har monic interference into RNSS.

The Subgroup Chairs will also modify the subgrou
interference to GNSS ( RNSAS)woarkd ppramp otsoe atlesxot afdod
wor k

WGA wi | |
Admi ni str
exi st wi t

i nvestigate specificecR INMTH403ppwct hum oel ke
ationds and regional groups and investi
hin the telecommunications industry.

Recommendati on:

A | CG members are encouraged -Roamadatreglypnalar W
preparatory work on new | MT spectrum all ocation
and future GNSS operations.

A The 1 CG members are recommended, when consi de
to encourage their admi ni strations to ensure t

[
emi ssions from those candidate bamrmrdwo,usi fnonltwedifreg
and harmonic interference, as a result may reqlt
I MT unwanted emissions |l evels in RDSS/ RNSS band
A Member s may al so consider forming |links with

spectrum.
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ICG/REC/2014

Recommendation 9A.3.1 for ICG Decision

Prepared by: Working Group A
Date of submission: 13 November 2014
Issue Title: Evaluation and development of Interference Detection and

Mitigation (IDM) capabilities

Background/Brief Description of the Issue:
Bet ween 2012 and 2014, the 1 CG Working Group A s

Detection and Mitigation (I DM), offering industrtr
information on systems thate arfe GNeISn g nd ev dlea pad
| ocalization and characterizati on. Some of t hese
for enforcement purposes and some are being deve
Several sotfemshelsaevesyprogressed to the point of be
| DM Wor kshop, discussion focused on bringing the
States.

Discussion/Analyses:

As current and emerging GNSS systems provide 1inc
operational efficiencies, it becomes more import
users from unwanted inter fserasmindc eGNSSe wearngplanli @G M
projects to build clpadbi ¢ ijtammernt odaeleitees iamdr g@al
the interfering signals is a feature of some of
forenaimpsd e BEystems known to the 1 CG include:

- The U.S. government developed Patriot Watch s
- The Chdreovneolsoped UK government SENTI NAL system
- The | TT/ Evxelait $ ogeacapabil ity

- The EU funded DETECTOR project

- Gribdhsed interference detection systems

- Cro®Wwdurce based interference detection techni
ANote: additional capabilities may exist that sh
| CG and UN Member States need to be aware of the
and better understand the existing and emerging
these threats.

Recommendation:

The rmeCdGommends t hat GNSS providers and GNSS wuser
and emerging interference detection, l ocalizati
devel opi ng, testing and i mpl ehneeinrt i mat itohness eo ro rr esc
wor. |l d
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ICG/REC/2014

Recommendation 9A.3.2 for ICG Decision

Prepared by: Working Group A

Date of Submission: 13 November 2014

Issue Title: Crowd sourcing interference detection and localization
technigues

Background/Brief Description of the Issue:

GNSS is vital for many el ements of the worl dods ci
are very weak, jamming, intentional or unintent
humanity. To minimizequhickltyhdi ®eatat edamamer $ hmt s tdo
Crowdurcing techniques have the potenti al to be
and -lgoecoal i zati on. To further pursue this method,
determine if standar ds fdeert ecrtdvwd saudr diorcaa |ii etadri f
devel ope-df Aadtcoesety i mplemented by mobile teleco

Discussion/Analyses:

At the third | CG-A¥o rWoirrkgs h®@rpo wopn A n(tVéG f er ence Det e
a presentation was given whi ch -shoiugrhcliinggh tteedc htnhieq
i nterference -ldectaetcitoino no fa ndwdgreea o wWrecviincge st.ec hCri ques

proliferation and density of mobile phones may I
mobile phone maker s, chip suppliers, wireless p
regul atoescel deeeiceéi on could be built into GNSS
providers would collect interference reports fro
to protect i ndividual privacw, iamnmckrtflee emobi repp
authorities for mitigation enforcement at the 1o
Recommendation:

System providers and user community member stat e
determine if standards for crowd sourcing interf

devel opedf Aadtcoeesety i mpéemmnsd endvibye mpibovieddred.
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ICG/REC/2014

Recommendation 9A.3.3 for ICG Decision

Prepared by: Working Group A
Date of Submission: 13 November 2014
Issue Title: United Nations workshops on RNSS spectrum protection

and IDM for member nations in the GNSS user community

Background/Brief Description of the Issue:

As more and more nations of the world become de
educate administrations on the threat of unwant e
use of these signal s. Undoenrs , t weor kisdhmipcse sc amf bteh
conducted by UNOOSA in cooperation with the | TU

Discussion/Analyses:

For sever al year s, UNOOSA has bee conducting C
knowl edge of the benefits and efficiencies avail
from natur al , uni ntentionalmeandcdlcrifmiecal osothees
and therefore it is critical that administratiol
these risks and the threats. Distinguishing the
chalel gmg user communities. Interference detecti ol
being devel oped by governments and commerci al cCo
States should be encouragegotb, amagaof aawgr e egan
devices, with those of ot her countries. One way

to educate and discuss solutions through United
Mi tigatiTomes(d Dwwbr.k shops would be organized and c
with the 1 CG I DM Task Force and in cooperation w
Recommendation:

The 1 CG Executive Secretariat, in coordination w
workshops on RNSS spectrum protection and | DM fo
in order to protect theN@®B8rldwide utility and be
A A proposal focused on educating UN member st .
management approaches and | DM capabilities wildl

A Participating member state administration re
information as to whether it is | egal within th
i mport, purchase, own, or use GNSS jammer s.
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ICG/REC/2014

Joint Recommendation 9A.4.1 for ICG Decision

Prepared by: Working Groups A, B and D
Date of Submission: 13 November 2014
Issue Title: ICG Open Service Monitoring Information Portal

Background/Brief Description of the Issue:
1. Currently GNSS monitoring activities are <co
servicelanalysis center .with different informat.

TThese centers may be associated under the 1C
il nformation about each center may be avail ab

2. Both existing and prospective systembs center
about the service of GNSS OS monitoring, free of

3. To archive the goal of international recogni
centers should use a unified |ist of characteri
cal cul ation methods; t heertneadhi min@d | rcecapagmiiltiitoyn to
other characteristics based on national standard

Discussion/Analyses:

At the present time, GNSS Providers do their own
As the Providers work to make their systems mor ¢
that wuse signals from smud trieps uel tGNStSh ecroen sitseldmtiino
access standardized data produced by the servi ce
having this information available at a siengl e |
information that i s needed. Mul til ater al cooper
service to be offered through the creation of an

Recommendation:
WGA recommends that existing monitoring service
a new | CG portal designed by the | GMA Task Force

A This portal will allow GNSS users worl dwide
products by just |l ooking for the I CG webpage.

A Eventually, open service monitoring and anal
| CGecommended | ist of open service parameters to

accepted technigues and prgcéN8fesebaised pmowai de
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ICG/REC/2014

Joint Recommendation 9A.4.2 for ICG Decision

Prepared by: Working Groups A, B and D

Date of Submission: 13 November 2014

Issue Title: International GNSS Monitoring and Assessment (IGMA)
Workshop

Background/Brief Description of the Issue:
4 . The I CG Providersd Forum Workplan includes:

a) The Providers Forum has agreed to consider t
wi dely monitor the performance of their open si

critical performance charactéeobnsnigcsacsuchcysat
availability.

b) Working Group A wild.l support this activity
devel opment of the necessary ground infrastructu
services, recognizing that ttrhuec taucrteu ails ismpbljeentetn tt

l imitations of each system -ppooviddery agdetmendt em
and appropriate.

5. WGA establi
| C6 meeting in
i ncludes the TF

shed the | GMA Tamsdk OF,orared jddfnitned w
2011. The wupdated recommendati on
nCo

nsider organiszirnvg ca swamlds med |

Recommendation:

A An | GMA Wor kshop should be held in 2015 for
to discuss the foll owing:

T Goal and purpose

T Parameters to be monitored using the AMatri ce
T Organi zational approach

| Sharing portal

A The workshop will be held in Xioddan Chi na,

2015

A Participation from the following organiza
| Existing monitoring network operators, servi

| GNSS Providers

T SBAS Operators

T I nternational network operators
T Commercial service operators

T User community representatives

TF members should prepare the fAMatriceso, ca
the | GMA
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8th Meeting of ICG, Dubai, United Arab Emirates; 84 November 2013
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ICG/WGA/2013

Recommendation 8A.2.1 for Committee Decision

Prepared by: Working Group A

Date of Submission: 13November 2013

Issue Title: IMT -GNSS Compatibility (Revision to 7A.2.1)

Background/ Brief Description of the |ssue:

't is already recognized that compatibility is o
RNSS systems. I n parallel -RNSS se mil swi anmsp oarttaerti r

spectrum so that t he bneontefndaggatoefd ibnyt em@preacadi pi
interference.

Because international spectrum i ssues ar e un
Tel ecommunication Union (I TU), it is essential t
RNSS spectr um. I'n particul asjdehed hew ahtbaoat b
Regul ations, it should be ensured that these do
RNSS.

Di scussion/ Anal yses:
At the 2012 inter sAesstihoenado nmpeaettiibnd iafy VBG@Gbgroup
I

t he TU activities foitbnawesgacitrem foit) |l Md & WRIC
i nto RNSS. At t he 2013 i ngtneirzseeds sti loatal p onteeert ti ingl,
protection of RNSS spectrum from new | MT all ocat

for I MT currently being discuss$edmeayt hAf hetT Ut Bei
RNSS al |Tohceaste oinnsc. |-1u4d0e0 ,t1h3e% 91,83 Oaln6d6 01.651 OMHz bands.

The -gSrudbup al so agreed on continuing to watch the
which is rdbatgeénda WRE@m 1.2, and recognized the

potenti al har monic interference into RNSS.

WGA wi | | i nvestigate specificecR INMTH403ppwct hum oel ke
Admi ni strationds and regional groups and investi
exi st within the telecommunications industry.

Recommendation of Committee Acti on:

| CG members are encouraged-RtandcriegkBHynmapapMRiCxt @r
work on new | MT spectr umb6&] lumcatli oAusg u(sitn c2lOulddi)n,g
proposals do not i mpact exi trisngnagnal fswt croensGNES
with other satellite groups already defending sa
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ICG/WGA/2013

Recommendation 8A.2.2 foilCommittee Decision

Prepared by: Working Group A

Date of Submission: 13 November 2013

Issue Title: Providers Update to Current and Future System

Background/ Brief Description of the |ssue:

I n 2010, the | CG Providers Forum members put to

Gl obal and Regional NavigabaeedSAugmént at Syt 8 yn:
effort to provide theprusaeucucgdgnmiumaittyh aan dc Ireeacre i a
description of the systems. The publication indi
to reflect changes to the information.

Di scussion/ Anal yses:

At the 2013 I nters-AssitdhrealmeMd e tnigngpaafti WGpant s
information in the publication has changed, and
update the publliOc atni &M 1ppr.i or to |1 CG

Recommendati on of Committee Acti on:

System Providers should provide updated infor mat
systems and augmentations in time for the public
and Planned Gl obal and tRe gSyosntael msBeaavm dy ad adl tganle INStatet ¢e
Systems Hd&f. orTehel AWipdated i nformation should incl
performance.

63



P VI VY]
® D QD

> O > OO M — 0

sx» ~—~0>5—0oC

n
v »

o

ICG/WGA/2013

Recommendation 8A.3.1 for Committee Decision

Prepared by: Working Group A
Date of Submission: 13 November 2013
Issue Title: Education & Outreach Regarding Sources of GNSS Interference

(Revision to 7A.3.1)

ckground/ Brief Description of the | ssue:
ception of GNSS signals can be affected by a
ceivers may not be familiar with how GNSS wor k
ing blocked by objectsgceptuerrtoeoukdppbagt aoms
keli hood that interruption to GNSS reception
gative effects. For this reason educating use.]
ndi tdulochshevop promote 'responsible use'’ of GNSS
other types of wusers, (professional users f ol
at rely on GNSS reception for key activities.
cent regulatory proposals by one administratic
y reception of | ow power | evel GNSS signals is

ed by GNSS requires pakritnigcun eaw fcroengsu ednecryatad lolncsc
me range.

scussion/ Anal yses:

the 2012 | nt er sAegs gneanbeelr sMe emtiitrhg tdhfe W® as | eac
ucational materi al on GNSSThaetienVereament oofpr
be pursued.

e second Workshop on Interference Detection an
countryos <critical infrastructuA,e.t PAgd pairet i 20
viewed the recommendati onmehAdalibnameqagresd f ul
at the information material should emphasize t

Recommendati on of Commi ttee Acti on:

e I CG should develop educational mat eri al s uch
sources of interference to GNSS. The materi al
tellite services (RNSS)atdroensdisfefrevriecnets tahnadn nroa
terference, and wil/| emphasize the i mportance
nctions, infrastructure, and economic activity
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ICG/WGA/2013

Recommendation 8A.3.2 for Committee Decision

Prepared by: Working Group A

Date of Submission: 13 November 2013

Issue Title: GNSS Interference Detection Reporting Procedures

Background/ Brief Description of the |ssue:
Receiving reports of GNSS interference is i mpor:

information received from these reports can be u
of the system to beingdg abuteagte. wkExmc hasgesobdbf tpho
states could be a valwuable tool for helping to
providers of potential issues.

Di scussion/ Anal yses:

At the first Wor kshop on I nterference Detecti ol
developing a guideline or best practice for GNSS
agreed that this is an sapogitamtatt otph e sedordnltDI
At the 2013 IntersAesshenaphrMeéeet pagtef aWéeed t hat
this in more detail to develop a common set of

i nterference.

Recommendati on of Committee Action:
Wor king Group A should form a Task Force on GNSS
system devel opment .

A I nitially, the task force wil!/ focus on devel
GNSS ci vil service centers.

A Next , the task force wild.l focus on establishi
A Finally the task force wildl devel op guidelin
devel opment of future national | DM net wor ks.
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ICG/WGA/2013

Recommendation 8A.4.1 for Committee Decision

Prepared by: IGMA Sub-Group (Working Group A, B and D)
Date of Submission: 12 November 2013
Issue Title: Update Recommendation on IGMA ICG7A4.1 for its

Further Development

Background/ Brief Description of the |lssue:
Considering that:

| GMA was =establishegdoap dy|oeciomimdEEdsadgEbo ap pdn dV
recommend-@at 4o, | @Bi ch includes the | GMA work pl a

| CG approved reconmnetna aée n das sdd, r BEAHEEGI Catnd | GS MC
(1 &6G W #13) .

Recogni zgongnghaconvities of the I GS, MGA/ MGMNet ,
assessment system, those networks and systems ar

monitor multiple constellations.
The Subgroup had three meetings and collected p
| GMA.

Di scussion/ Anal yses:
Due tpor cwm di scussions and activities over the p

is evident. Il ncreasing interest-8 biyndtihceatwidd eurp dla
recommendati on A7 4.1 wefge onupc chsasarayy.r eeTfdhdroef or e
A Reaffirm@h® OB plan of | GMA and distribut
observers and other interested groups

A Share study progr-As€ompatOiSbiPISi twy t BubBMBr oup an
on the parameters

A Seek contribution to I GMA activities by the &
A Promote cl oser cooperation of the identified
A Study how to disseminate monitoring and asse

Net 6 proposed by China

A Encourage ©participation in the | GMA plenary
Anniversary SyMnMpos20im4 UJdomnkRaa@&2dena, CA, USA

Recommendati on of Commi ttee Action:

Recommendation 7A. 4.1 is proposed to be updated
A Redefine the cugrenp -A,GMAN oD nats saunb | CG Task
task will be to:

i Determine Service-dafriamettieors a@md Moetitodol ogy
withAWGompatibility sub group study

i Determine what gaps exist in current and pl ar
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Consider organizing a workshop on | GMA par ame

Recommend what should be monitored by:

A I ndi vi dual GNSS monitoring/control segmen
A Shared sites of 2 or more GNSS through bil
A Gl obal mo n i 1GANISISn @ aao fa mdu letr is

Propose an Organizational Approach that:

A Coordinates and integrates the related ac
A Avoi ds Duplication

A Considers the role of the current/ planned
A Defines the Relationship of the proposed

Expl ore methods to disseminate monitoring andct

proposals from system providers
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i ICG/WGA/2013

Recommendation 8A.5.1 for Committee Decision

Prepared by: Working Group A

Date of Submission: 13 November 2013

Issue Title: Interoperability Task Force

Background/ Brief Description of the |lssue:

At the me&€est |1 MAg afobWEBDSs presented a summary repor
interoperability, with the following findings:

A Priorities include common carrier frequenci e
common modul ation, and coll ocation of reference
A Serviedemat ed assurances Vviewed as i mportant by
A 't is difficult to erammw maerse othedteanitise d i cdo mmwltu s
the underlying issues

A | CG Principle of Interoperakol stupstaamnt iials dobe
definition required

A Benefits of interoperability include better
A |l ntervi ews probably were needed

As a result of this presentation, tAeddvCed apca mm
approach to the continued collection of wuser and
was <carried f@&Ar Orl2 dtntebsiedgG onald m recommende
interoperability workshop was put forth to be a
held in April 2013 in conjunction with the | ON P
with afsaqruiess i ons in advance of the workshop, a
upon their answers.

Di scussion/ Anal yses:

At the 2013 I ntersAsstbealpaMeeti pgntos WGscussed
workshop and agreed that holding t#Resmemberkshopsg
feedback about user and iTrhceu sniernyb eMidiseavgst e@Vids it rhtad r
results of the workshop and questionnaire shoul d
of a task force consisting of Provider represent
a wopkshbhoget further feedback from industry.

Recommendati on of Committee Action:

Consistent with the principle of interoperabilit
| CG recommendations related to interoperability,
efforts to collect anddasalryzeiesssr ooommaeiropean

A The task force wildl analyze the results of t
the questions for industry accordingly, in prep:
system provider
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A The resul ts of e

ach workshop wildl be consol
preparation for the 201

4 intersessional meeting
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7th Meeting of ICG Beijing, China, 5 9 November 2012
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ICG/WGA/2012

Recommendation 2.1 for Committee Decision

Prepared by: Working Group A

Date of Submi §98i dlmv e mber 2012

| ssue Titl e: | MGNSS Compatibility

Background/ Brief Description of the | ssue:

It is already recognized that compatibility is o
RNSS systems. I'n parall el-RN$Siaemiad sioonsnpemt amitr

spectrum so that the ebemetf i negatfed nbyeropduabdl i
interference.

Because international spectrum i ssues ar e un
Tel ecommunication Union (1 TU), it is essential t
RNSS spectrum. I n particulmgi,dewhed fnerw iardlowsitd
Regul ations, it should be ensured that these do
RNSS.

Di scussion/ Anal yses:

At the 2012 inter sfesstihoenaldo mpeaatiibnd iafy VB&Gbgroup
the I'TU activities foitbnegwespacitrem foit) | MJI & WRIC
i nto RNSS.

The -Srudoup al so agreed on continuing to watch the
which is rdbatgeénda WRE@m 1.2, and recognized the
potenti al har monic interference into RNSS.

The Subgroup Chairs will also modify the subgrou
interference to GNSS ( RNSAS)woarkd pfdramp otsoe atlesxot afdod
wor k

WGA wi | | investigate specificecR IMMT403wG®wct hum woel e
Admi ni strationds and regional groups and invest.i
exist within the telecommunications industry.

Recommendati on of Commi ttee Acti on:
| CG members are epaouiraigpdiRe aindctreagRD hidd e pMRrCat or

work on new | MT spectrum allocations to ensure t
operati ons. Members may also consider forming
satellite spectrum.
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ICG/WGA/2012
Recommendation 3.1 for Committee Decision

epared by: Wor king Group A

te of Submi §8i dlemvember 2012
sue Titl e: Education and OQutreach Regarding So
I nterference
ckground/ Brief Description of the | ssue:
ception of GNSS signals can be affected by a
ceivers may not be familiar with how GNSS wor k
ing blocked by objectsgéceptusrrtoeoukdppbagtaon:te
keli hood that interruption to GNSS reception
gative effects. For this reason educating use.l
ndi tulochshedop promote 'responsible use' of GNSS
other types of wusers, (professional users f ol
at rely on GNSS reception for key activities.
cent regulatory proposals by one administratic

y reception of | ow power | evel GNSS signals is
ed by GNSS requires pakritnigc uneaw fcroengsu ednecryata lolnosc
me range.

scussion/ Anal yses:
the 2012 | nt er sAeg s grieanbeelr sMe enmiitrhg tchfe WE&R as | e a

mpl e educational material -d.n GNIB& il mi @lr f ememtc e
s also to be pursued.

commendation of Committee Acti on:

e I CG should develop educational materi al such
sources of interference to GNSS. The materi a
tellite services (RNSSrawarengli $éevienesthad ma

terference
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ICG/WGA/2012

Recommendation 3.2 for Commi ttee Deci

Prepared by: Wor king Group A

Date of Submi §8i dlmv e mber 2012

| ssue Titl e: Continuation of Workshops on GNSS S
and | nt érefteercégnmen and Mitigation
Background/ Brief Description of the |ssue:

At the first | DM workseshep20b2) dthe Vokehowing col
consensus:

Sources of interference

1. The I CG should devel op educational materi al
content on sources of interference to GNSS. Th
navigation satellite servicesat(iRINBES)sarwei dedf a
vul nerable.to interference

RNSS Spectrum Protection

2. The 1 CG should recommend that its member st
monitoring site or operations <center to be r
I nternational interference monitoring networKk.

3.1CG system providers should be reminded to
information between service providers and sho
spectrum management activities applicable to G

Current and future information sharing, dissem

4. The I CG should compare the existing I TU inter
U.S. and other forms under development in orde
interference reporting.

Concepts and Techniqgues for I nterference Detec:
5. The I CG should consider initiating a process
manufacturers that are interested in contribu
reporting authorities .or automated detection n
Continuation of | DM Wor kshops

6.System providers and |1 CG participants should

wor kshop and reach a consensus on the next mee

Di scussion/ Anal yses:
At the 2012 Inter-Agsmembheér dMeagiragdof o@Eraovisd e nf e
their ability to attend the proposed workshop an

The -AWNG@ohairs al so agreedBR o erpeguwestt att h arte ttloe tIhT
working group witheclhgnecuredennhtlerdter@emcleTWonitor
of the working group can drhfeenr ecnocnep arreepsopréte i tfeox a tsht
reporting form used by the Usipec¢ci Russii ar mantdh €t i
devel opmedlt . vi Rtwsl| W&r e exchanged on whether a st
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Recommendati on of Commi ttee Action:

A The | CG should sponsor additional GNSS I nte
Wor kshops

A System Providers and I CG participants are enc
next workshop, scheduled to occur in Honolulu, F
Meeti ng;25Apr2i0l1 322
A Specific expertise desired includes:
) | TU Radi o Bureau officials
) Spectrum Regul ators and other appropriate
Providers and AdmPacbefr aRRpmgesosamt dthiev dsi af ma
and transportation sectors (such as mobil e
aviation) wutilizing GNSS
) | GS and GNSS reference station network de
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ICG/WGA/2012

Recommendation 4.1 for Committee Decision

Prepared by: Working Group A, Co-chairs of SubGroup, Working
Group D

Date of Submission: 08 November 2012

Issue Title: International GNSS Monitoring and Assessment (IGMA)
Subagroup

Background/ Brief Description of the | ssue:

The Providers Forum has agreed to consider the
monitor the performance of their open signals a
performance characteri stiioms nguaaltc cag atciymiamgl a&sea wri

stated in its work plan, Working Group A will su
in the devel opment of the necessary ground infr.
fopeowm services

To ensure the service quality, consistent with c¢
the ultimate goal of interoperable GNSS open seil

and assessment on GNSSt oppmr seahiice st.o dAeat @ mmiom d
Monitoring and Assessment requires a single new
systems, or the use of an existing gl obal net wor
GNS Service (I GS).

Di scussion/ Anal yses:
Sever aGN$S Imdni toring network activities are und

A China is developing their International GNSS
a contribution to the I CG activity;
O Note that China has issued a Call for Part |

encouraged to revihetw pt:hWe eGf.Po ea nddo ur.egsopvo ncdn:/

o Note that China has prepared a draft ver si
parameters to be monitored, also | ocated at t

A Japan has also initi#&INSE Demoojseciat kpowiCamp a
actively seeking proposals for monitoring sites
have already beewww.rnouclutrijegdn sbsy. aJsA XaA (

A | GS network upgrade&N88rreanotelyeisclodeheaufrtraia
Mul-GNSS Experi ment (MGEX). These receivers are b
and produce pr &GdANBSt £ ofnert etl h et mwlnitss, csuirmielnatrl yt oa cwl
for GPS and GLONASS. | GS plans should be explor
A The support and participation of al | GNSS ¢

monitoring and assessment .

To monitor and assess GNSS opepr,sewmivtihc epsarwad rcli vai

WGB andD WwGas formed as fetomueveed pata IpCGposal 1
and planned capabilities, amydfiodennhiteynaddioniadn &
and Assessment . This subgroup met in July 2012

i nsessi onal mMeeting of WG
The -l GBA -gsrudbup meeting i n-APoalnadbdWBeimbelr sdi mg@cWwW@ni
need to focus and defiAneortelpargldandfeofr ecloenmgmawmp .i
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http://en.beidou.gov.cn/

sudroup propesreswar k wol an to meet the goals and c
work plan is included bel ow.

Recommendati on of Committee Action:
A The task of t her cwp tAeff WWad GMB KXul participati

T Determine Service Parameters to Monitor
i Determine what gaps EBEResdmmendc uwhatnts mowmlid or

be monitored by:

A I ndi vi dual GNSS monitoring/control segments
A Shared sites of 2 or more GNSS through bil at e
A Gl obal mo n i 1GANISiISn @ acgiféméwpletsie an Organi zati onal
A Avoids Duplication

A Considers the role of the current/ planned | GS
A

Defines the Relationship of the proposed orge
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ICG/WGA/2012

Recommendation 4.1 f(ocronCtoimmietst)ee Deci Si ¢

posed Work Pl ag80ab:1CG | GMA, 2013

i ng the recommenAl altn toenr caensds iremalr t Meodt iIWEGg i n P
up proposes to:

Prepare a charter foiweaaubgproui@ dadhievithhe€Setr o

ed upon a modified ToR draft stemming from
ember 2011, and in Ol szt y)n, Pol and in July 20
Request each system provider, Working Group
Observers, to provide a point of contact for
Conduct a survey of provi deA,s BG da bl elWeE:, i n
A define the purpose for monitoring and ass
A determine what parameters are necessary t
i nGAISS,

A define responsibilities for monitoring an
A determine what | evel and methods are need
A prioritize the importance of the paramete
Develop a functional requirements document f ¢
Determine what currently exists, based on th
what may be avai lGNSISe neond taopplnigcabl e t o mul t
|l dentify plans and capabilities of various GI
functional requirements.

Det ermine what needs to be developed; ident i f

Devel op a schedul egrfoup taddtsi MiCtGy | lGYWMAFslutbuar y
Report9t andCGnclude a summary of the finding

collective I CG GNSS monitoring and assessmer
edul e.
Provide an i nt8eroinmprrepmaretssat |1 CG
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ICG/WGA/2012

Recommendation 4.1 for Commi ttee Deci si
Appendix

I CG I nternational GNSS Monitoring and
First Dr aft of |l 2G1BbGMA Charter, 201
(Wor ki ng Document)

Background

To ensure the service quality and realize the ul
it is desirable to carry out monitoring and asse
| C-& has agreed to consiisdeus stihoen doefv ed roppesnal sa ntdo
performance of their open signals and provide t|
characteristics such as timing accuracy, positio
To monitor and assess GNSS open services worl dwi
and Assessment -atso foupnear tatadtCiGvi ti es and devel
and planned capabilitiepg,aanidvi dieems i fy additi ona

Objective

The objective of the subgroup is to actively adyv
by promoting the sharing of the gl obal monitor
cooperation.

Main tasks

The subgroup wildl support related activities by
(including but not | imited to):

1. Promote the sharing of existing resources Ssuf
service performance for open services.

2. Determine parameters to be included.

3. Di scuss the standards of monitoring and asse:«
4 . Di scuss the sharing methods of monitoring anct

Activities

The activities shall include but not | imited to
1. A work plan wil!l be devel oped -Aanadn dp rlo@G epslse nw
(repor-gifagpsub.. task group)

2. Subgroup meetings may be held as needed to s
the specific items which GNSS providers and wuser

are welcomed to attend
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ICG/WGA/2012

Recommendation 5.1 for Committee Decision

Prepared by: Working Group A

Date of Submission: 08 November 2012

Issue Title: Interoperability Workshop

Background/ Brief Description of the |lssue:

At t he me&€est | A dfokbWEB DS presented a summary repor
interoperability, with the following findings:

A Priorities include common <carrier frequenci e
common modul ation, and collocation of reference
A Servied@ated assurances viewed as i mportant by
A 't is difficult to dnaaw merse odhdateaitise dl i do molt u |
the underlying issues

A | CG Principle of Interoperalol stlgstaamdtiidgls dle
definition required

A Benefits of interoperability include Dbletter ¢

Il nterviews probably were needed

As a result of this presentation, tAeddvCed ape ca nmmn
approach to the continued collection of wuser and
should include intervidewbewbthganndastopnp afhdaubar
to be attended by key technical experts.

Di scussion/ Anal yses:
No f eolnl omecommendati on rel ated Q9 iamtde rtdpee rrabciolmr
summi t has not yet -Acceneweéed dH o ove vy £ir o n W&n t he

intersessional meeting, and compl e\WWGsd sttleen mpe ©@Iin
members agreed-Cthaiprsowidéeé tahgeoCmt of contact fo
site material for the proposed I nteroperability
2013.

proposed that the identified team wo

't was al so
for consider-ati on by the Committee at |

mat er i al

Recommendati on of Commi ttee Action:

A Consistent with the principle of interoperahb
previous | CG recommendations related to interope
wor kshop in conjunction wpthRbpRR20O0O8l. Paci fic PNT
A The | CG will request inputs from potenti al p ¢
web sites related to GNSS information di sseminat
A The following interoperability subjects may [
i Potential for a common third open service
i Frequency diversity vs. frequency commona
T DOP i mprovement with the addition of 2nd,
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i System provider time and geodetic referen:t
| CG -WGt emp !l at es

i Potenti al opportunities to wutilize exist]
service or SBAS navigati onGM®S siamgtessr d me roa ielr i
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6th Meeting of ICG, Tokyo, Japan,-® September 2011
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| CG/ REC/ 2011

Recommendation 2.1 for Committee Decision

Prepared by: Working Group A

Date of Submission: 8 September 2011

Issue Title: Continuation of WG-A compatibility subgroup

Background/ Brief Description of the |ssue:

I n June 20 %o0n| ya wPorrokvsihdoepr son compat iglrioluipt ywawa & oa an
to investigate organizational model s relevant t
| C&6, the Committee recommehedgdwhop oontirgaei zhéei
and procedures for multilateral di scussions on C

Di scussion/ Anal yses:

Foll owibn,g tlhGeG subgroup met twice on, 25 Februar
Vi enna. During its |l ast meeting, the subgroup d:¢
presented t heM mdettihreg | CrG -AVG@mmer L Odldlr.e a5 on t he
those ToR and on the usefulness of continuing th

Recommendati on:
To continue theA aCdmpattiikeisl iotfy tshebgMG up i n accor

The subgroup wildl assess compatibility issues
Characteristics Reference Ass$C8BptRiecmsnmewhdiat h onr ¢
subgroup wil/ al so initiate di scussions and co
parameters, including definitions ana W&l cul at

recommendation 4. 1.
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| CG/ REC/ 2011

Annex

Dr aft Ter ms of Ref erence

OF THE-AWGOMPATI Bl LGHQUB UB

Noting:

a) the importance of coopkastdo RNTzdadetdatoeict &3
b) The wunique and irreplaceable role of bilatereze
c) The increasing importance of multilateral i nf

Considering:
a) t hat -8t -WGGecommended the creation of a sub

di scussions for GNSS compatibility.

b) that -t 1IE6& commi ttee endor sAed oa croencto nmnueen dsattui
various issues of compatibility that are of conc
c) that the terms of reference should be review
should continue to exist, and if so, to maintain

De

a) that English wild]l be the official | anguage fc
b) that t e atiwos Gae appointed by Working Group £
the work to be conducted during meetings and to
c)

that the sub group shall only work <@An the cor
The -ANGCompatibiliity Subgroup wil/l
1) work on the compatibility issues as approved by-Wend define work plans for the
corresponding issues;
2) express its agreed results in the form of findings, reports, or whatever form may be
appropriate for the case;
3) provide proposals of compatibility issues to VGfor discussion and decisions.
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| CG/ REC/ 2011

Recommendation 3.1 for Committee Decision

Prepared by: ICG Working Group A
Date of Submission: 8 September 2011
Issue Title: Proposed workshop on GNSS Spectrum Protection and

Interference Detection and Mitigation for ICG Providers
Forum Member Consideration

Background/ Brief Description of the | ssue:
| CG Terms of Reference work plan includes the

me

hoc basis, working groups to investigate specifi

t he wor
and mit
t

k
i
and inte

pl
gat
rference detection and mitigation for
Di sc
As ¢

ussion/ Anal yses:
u
and e
s
I
I

—h“m

user
deve
regu
di sc
Upda
and
of this workshop wild.l be to address the next
technical concepts for interference detection
ace weat hiesr meafyf eicisl.udleh establishing addit:i

ped based on experience and concerns rel
tory, policy, operational and technical

n —+ c
O w o o

3_'OCD(/)

tigation within the |1 CG, and the exchange of

commendati on:

ooz~ —x3x
- 5D —+ O
w un = 0

84

an of the pProovviisdieorns tFoo rcuom sciodnetra i GiINsS & |
ion. This proposal sets forth the des
GN

rent and emerging GNSS sys twanise beeccoonnoeminto rbee
ficiencies in operations, it is becoming
of these GNSS si An @Iro pforserd Magremfdal fiomt & mfee
at

n

-

C

Beohobfowing subjects: RNSS Spectrum Prot
from current Provider s; Current and futu
andardi zation; Case Studi espofWihlshepivieaw
st
an
p on
xamine in more detail some additional aspects
ommuni cation and exchange of informati ofnor possi
nterference detection devices, devel opment of

[

i s recommended that | CG conductdaya ttovof idmmal |
ommendations, focusing on GNSS Spectrum Prote
ernational cooperation. Thiere |l ocmad uotmhedfnd hea
ch 2012, is to be determi-npdmeeti hgsal wor kel
e studies, and potenti al establi shment of a
cussed andsaq@reedudgo of this initial wor kshoy

p



| CG/ REC/ 2011

Recommendation 4.1 for Committee Decision

Prepared by: Working Group A
Date of Submission: 8 September 2011
Issue Title: Consensus on Open Service GNSS performance

B a
Ac
pr
pr
s e
co

parameters, including Definitions and Calculation Methods

ckground/ Brief Description of the | ssue:
cording to the current work plan, the working
oviders may consider wusing in their publicat:i
ovision, and the mini niuom |oepveenl ss eorfv ipceersf.o rBneaf nocr ee
rvice performance can be developed, the goal [
mmon to all GNSS open services.

reover, each system has its own definitions an
ich may be different from each ot her. I't is re
the performance pauvsasned eirrs dred erl atrad ffi &di laintda tc
e templ at e.

scussion/ Anal yses:

Parameters of each Performance Document (PD)
each provider.

The definitions and calculation methods of orf¢
provided by each system provider and discusse
mmon understanding The ObasPMdeva&lrumeé 1 erdayywychdireg &

Providers may choose to define addivioasal ompal
ditional services they intend to provide.

commendati on:

Comp a tgirboiulpi toyf sWG@ h partici pation from al/l i
ate the necessary discussions and coll abora
ds of the perfor mamicpea mptasr asred welr s . bAN sspadsy iod e

e
it
t ho
oup Chairs as soon as possible.
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| CG/ REC/ 2011

Recommendation 4.2 for Committee Decision

Prepared by: Working Group A

Date of Submission: 8 September 2011

Issue Title: International GNSS Monitoring and Assessment
Background/ Brief Description of the |ssue:

The Providers Forum has agreed to consider the
monitor the performance of their open signals a
performance characteri stiiomd ngualc caug atciymiamgl a&sea wr
stated in its work plan, Working Group A will su
in the devel opment of the necessary ground infra
open services.

To ensure the service quality, consistent with ¢
the ultimate goal of interoperable GNSS open sel
and assessment on GNSSt opepmr cseahviice st.o det @ rmmiom &
Moni toring and Assessment requires a single new
systems or through the use of an existing gl obal
GNSService (I GS).

Di scussion/ Anal yses:

Sever aGNSiIlmdni toring network activities are und:
includes Bei Dou monit or-tiemrgm asiwc caessssefsusimeapg e r atthieo
achievement s in GNSS signal nSotna ntfoarridn gUnainvde r &3 ¢
I nf ormati on Analysis Center of Roscosmos, and ot

China is developing the International GNSS Moni't

Japan has also initi®&NSE Hepoojseécht kopowampaiMgh
seeking proposals for monitoring sites to host
already been procured by JAXA.

Future plans for |1 GS neGMSS kr eaapgirvares dmoulnd | alds
and the support and participation of all GNSS p1

and assessment

Recommendati on:

To monitor and assess GNSS opefA,sevrivihcepsarworcli pwi
WGB anddb VBGould be formed to develop a proposal t
and identify additional adctGINWISt Mosnnine®ce ngarayndf Ars
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5th Meeting of ICG Turin, Italy, 18- 22 October 2010
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ICG/WGA/2010

Recommendation #1 for Committee Decision

Date of Submission: October 21, 2010
Issue Title: Spectrum Protection i Interference Detection and
Mitigation

Background/Brief Description of the Issue:
Proposals were made t or dloxtuesd otno tihret & rofl d roemi ngg d e

A Preventing the availability of wunl awful i nt er
A l dentification of nati onal and international
i nconsistency and necessary i mprovement

A Detecting and neutralizing interference sour
possible international <cooperation

The potential for a future workshop was also dis

Di scussion/ Anal yses:
Consensus on each topic nteonwe voee, dd V@ orveea ova sc g e
the recommendati on shown bel ow

Recommendation of Committee Action:
A I nterested -mMembeusdof owWGs on proposals to ad:
mitigation and draft a study plan for considerat

A | CG participants are asked to proM\i cdechaii mtss
as soon as possible, recognis.ing the multidiscip
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ICG/WGA/2010

Recommendation #2 for Commi ttee Deci s

Date of Submission: October 21, 2010
Issue Title: User Community Views on Interoperability
Background/ Brief Description of the |ssue:

The -MVGedhairs presented a summary report of wuser
the following findings:

| CG Principle of Interoper-dloi Isiutboystamd iialt s cthamhige i
required

A Benefits of interoperability include better &
Autonomous I ntegrity Monitoring (RAI M)

A Priorities include common <carrier frequenci e
common modul ati on, and coll ocation of reference
A Serviedemat ed assurances Vviewed as i mportant by
A I't is difficult to draamw maerse ochateanitise d i do molt u s
the underlying issues

A I nterviews probably were need

Di scussion/ Anal yses:

Each provider should now indicate if the questio

Existing or new signal designs; System document a

commi t ment s ; Constell ation health, sustai nment [

satellites, etc.

I f not, the effort should be esnhdeepde tlihe ssour vtehye a

process for maximum benefit. To enable this, the

Providers

Recommendati on of Committee Acti on:

A I nterested -membbkltsdeffeWGp a new approach to

industry views on interoperability

A Potenti al specific topics to include in new ¢
- Value of a common third open service sign:
- | mportance of DOP i mprovement with the a
constellation

A Pl an for conducting interviews in associatior

A Consider organizing a | arge user/industry sur

89



ICG/WGA/2010

Recommendation #3 for Commi ttee Deci s

Date of Submission: October 21, 2010
Issue Title: Time and Geodesy Aspects of Interoperability
Background/ Brief Description of the |ssue:

System ti me an d ygsetoedre taiscp ercetfserodfn cGdNSS i nteroper at
needs by respéAndertsg.itomntah & eWG

Di scussion/ Anal yses:
WGA conducted a jobnwhereassi epr avdd nnaddié& vperse soefn t &G
focused on GNSS reference system and timing i ssu

Recommendati on of Committee Action:
A Continue to investigate system time and geod
withinDthasWGforces .on time and geodesy

- First task is the completion of time and ge

providers

- Ot her specific methods to potentially i mprove
A Il ncl usi e nosft erhd Hattieqonenmul tracking in the
A Monitor and di sseminate .offsets between e
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ICG/WGA/2010
Recommendation #4 for Committee Decision

Dat e of Submi st obRPMN01D1,

l ssue Titl e: Participati gmMSiSn Dtelme nMu Ir tait i on Ca mp ¢

Background/ Brief Description of the |ssue:
A MuG@NSS Demonstration Campaign is being sponsor
or endorsements from many organizations, incl udi

wi t h -snyusltteim receivers and deompemnsatbridtida yt hbe t weref is
on a presentation by MfA dSastcuslsie dKd dqiter emeefd I AXAN
in this campaign by companies and other interest

Di scussion/ Anal yses:
I n the discussion it was generally agreed that t
| CG requirement that each provider is expected t

Recommendati on of Committee Acti on:
I nterested | CG participants are encouraged to i
participat-Ooeann&NB&l Bemanstration Campaign as:

A An opportunity to t essytstaennd reexcpeeirvienresn ta mad tdhe nmou
of interoperability

A Al so an opportunity to develop potenti al new
A I ndustry, users, and system providers should
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ICG/WGA/2010

Recommendation #5 for Committee Decision

e of Submi st ober 21, 2010
ue Titl e: Mul tilateral Di scussions on GNSS Co
kground/ Brief Description of the | ssue:
June 20 1o0n,1 ya worrokvsihdoepr son compat ighioluipt wawa $ oa an
investigate organizational model s relevant toc
kshop participants aff soheoaotfii renetd tG€ Brice@i
its definition without <change
cussion/ Anal yses:
findi ngrsowd weree spibesrnl @dOtboWSr 2010. Afte
proposed that some of the terminology be cha
n Acoordinationo.-AAtetar ttohd hei §od 4 Diwo m gt h e cWE
ommendation of Committee Acti on:
tinue the -gMoogkp odn t@regaSwibzati onal Model s and
CUDRI GINSS Compatibility
Define the needs and the scope of multilater:
Recommend continued study of appropriate orge
- Assess applicability to GNSS
- Select the most relevant models and the a
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ICG/WGA/2010
Recommendation #6 for Committee Decision

Dat e of Submi & st ober 21, 2010

| ssue Titl e: Adoption of common signal character
assumptions

Background/ Brief Description of the |ssue:

The GNSS community is interested in knowing the
order to make this information most wuseful, a se
I n response to this the UWSgdebétgagi ovmysade ach
assumptions, regarding |link budgets and maxi mum
conventions and assumptions.

Di scussion/ Anal yses:

Because of the detailed information presented,
meetings, as per the following recommendati on:
Specific maximum received power conventions disc
A Transmit power equal to or greater than tha
commit ment s

A Conventional |l oss due to free space propagat:i
A 0 dB atmospheric | oss

A O dBic |l ossless reference receive antenna

A Transmit antenna gain versus angle off nadir,
A Mean orbital radius for circular orbits and
On these | ast two points, specifically, the nee

emphasi zed

Recommendati on of Commi ttee Acti on:
Prepare for discussions on adoption of common r
actions:

A Common conventions for specified maximum rec
common conventions and assumptions

A Convention for link budgets to any point on t
received power

A Definition of transmit antenna gain model
*The maxi mum received power is the | argest of th

sur face.
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4th Meeting of ICG SaintPetersburg, Russian Federation; 18 September 2009
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ICG/WGA/REC1/SEP2009

Attachment I

Recommendation for Commi ttee Deci si

Prepared by: Working Group A

Date of Submission: 09/17/09

Issue Title: Updated Work Plan for Working Group A

Background/ Brief Description of the | ssue:

The original | CG work plan from UN2%Gebecambér s20n
-Meeting of the International Committee on Gl ob

Novembears s2i0gbneed fi ve actions to the Working Groug
A) .

Di scussion/ Anal yses:

One of the fA vaectoiroingsi nhaals W@ en compl eted, two ar e
critically important as an area of future work,
compatibility and interoperability among al/l GNS

The revised wArkkmaphtai i®raWGocus on compatibild:i
additional areas of work consistent with the wor

Recommendati on of Commi ttee Acti on:
The | CG s hoatltdacadeodptwathke pl an for WG
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Appendi X

Updated Work Plan of the International
Gl obal Navigation Satel-Aite Systems Wo

WORKI NG GRODO®mpati bility and I nteroperability
America and the Russian Federation]

Gl obal and regional system providers agree t
compati bl e. To the maxi mum extent possi bl e,
interoperable, in order to maximize benefit to

Since compatibility and interoperability are h
service provision and user equi pment, the | CC
guidelines and standar dsse tdteidregec slpapdpbiycaki ettag
provision and use, such as the I nternational C
Mariti me Organization (I MO), the International
the I nternatifomalSt@mganiddz taitarmon (1 SO) .

I n order to assist the Providers Forum in acco
Ref erence, and i n order to further the work
interoperability; eWorbkyi ntgheGr dnmetreAdc a Staantde st hoef F
Federation, wi ||

pursue the activities describ
Compatibility and Interoperability
The principles of compatibility and interoper a
Providers Forum meeting held in Bangalore, I n
A/ AC. 105/ 901) . The Third Providers Forum meet
2008, updated these principles and their defin
Considering the principle of compatibility and
Aln particular, review existing I TU regul atior
har mf ul interference;

A Seek common wunderstanding on appropriate met
GNSS; and,
Al f necessary, r

propose new questions or studi
mechani s ms, to furthe
vi der

r protect the noise floor
bet ween GNSS pro s to ensure compatibility
Consistent with the principle of interoperabil
the perspective of various user applications a
a)¢continue efforts to survey industry and user
participating in workshops and meetings design
el aboration of an approachiaftdaronguantitative in

b)support measur es to promote t-haseiditPGNPETr ab
cooperation with Working Group D.
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The Working Group wild/l assist Providers in dra
or operating systems and the policies and proc
with the Providers Forum.template for informat
a)The reports wildl be consolidated and mainta
Providers, and updates will be provided at | ea
the 1 CG;

b)The reports wild/ emphasi ze each Providers cu
and interoperability among the gl obal, regiona
system of navigation satellite systems.

Open Service Information Sharing

Consistent with the principle of transparency
Provider will strive to publish and disseminat
all ow manufacturers to desigdi aadi mtieval opy GINS €
Wor king Group wil!/ develop a template to promo
individual GNSS Open Service Signal Speci ficat
The Working Group will also develop a templ ate
using in their publication of signal and syst
mi ni mum | evels of performance offered for open
As requested by a provider or providers, the v
with I CG participants important to resolving C
Service Performance Monitoring

The Providers Forum has agreed to consider the
monitor the performance of their open signals
performance characterisibosnguabcasatiymang aec
Wor ki ng Group A will support t his activity I
devel opment of the necessary ground infrastruc
open services, recogni zing thtatudthwer eeacitaad ub jm
budgetary | imitations of each systemopiderde
agreements as necessary and appropriate.
Spectrum Plrottercfteroemnce Detection, and Mitigat:i
The Providers Forum has agreed to pursue the

(RNSS) spectrum through appropriate domestic a
appropriate, the Working Gromuptwéild ifrmadi Vviiduwmdle

act
Wo r
The
sou
Thi
Thi
i mp

i
k

r

S
S
(0]

ons related to RNSS spectrum issues and adg

ing Parties.

Wor king Group will develop a strategy for
ces of electromagnetic interference, takin
could I ead to concretee proposals for det e
wor k plan wil.| be reviewed on an annual |
rtant issues that require the attention an
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ICG/WGA/REC2/SEP2009

Attachment (.

Recommendation for Committee Decision

Prepared by: Working Group A

Date of Submission: 09/17/09

Issue Title: User Community Input on GNSS Interoperability

Background/ Brief Description of the |ssue:

At 183CGt he f oA lroewcionngmewiGd ati on was adopted:

WGA should convene at | east two interim meetings

t o:
Acontinue collecting user/ manufacturer perspec
Aevaluate wvarious |l evel s, concepts, and di me
presenters to th8.working group at |1 CG

Di scussion/ Anal yses:

2Zmeetings were held this year, one in Munich and
Muni ch:

A Provided industry and wuser representatives

interoperability issue and provide feedback to t
final documé&nts from | CG

A 35+ participants from system providers, i ndu:
A Perspectives on interoperability presented f
and high precision for professional and scientif
A Presentations and discussions resulted in a S
report to the I CG on interoperability;

A To be combined with additional i nputs and t he
Vi enna:

A 25 participants from system providers and i nc
A Wor ki ng Group recei ved system wupdates from
Applications;

A Avail able results of interoperability questic
A Revisions to questionnaire discussed and appt
A Cechairs discussedA preeppoata ttioo rl 8 ual eWB e c o mmer
an updated work plan closely aligned with the Pr
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f Committee Acti on:
WGA recommends he 1 CG endorse its efforts to coc
community experts regarding GNSS interoperabili!
additional -&w#owkbhops. WG

Recommendati on o
t

A Rengage with respondents to questionnaire an:i
A Continue to disseminate updated questionnaire
A First progE&dsankegoantg i s an I nteroperability w

with | GNSS 20009, Queensl|l and, Australi a, December

A A discussion of the following specific si
interoperability:
A Common/ diverse carrier frequencies;
A Common [ power Spectral density][ modul a
A Common maxi mum power | evel s, based on
A Common standards for geodesy and ti me
A A joint discussion with Working Group D t

GNSS and the propobvadedeDIGNISSIi omtet ogeroabdl it
A A discussi €&NS®f ctaimp aMwlInt iproposed by the G
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Appendi X
A

P I C G * International Committee on
Y 3 Global Navigation Satellite Systems
—

| CG WORKI NG GROUP ON COMPATIBILITY & I NTEROP
Gl obal and Regional Navigat-base@GabhefgméentatSysne

| NDUSTRY AND USER COMMUNI TY QUESTI ONNAI RE

AFFI LI ATI ON:

APPLI CATI ON SECTOR(S) YOU REPRESENT OR DESI GN/ MA

Dear Respondent:

The I CG working group on compatibility and inte
each item in this questionnaire to the best of
industry, academi c isreqtiatt atviesn so,f arhde o3NSeSr urseeprr

y
expertise regarding characteristics of GNSS sig
combined use of these signals in applications f
egument or services.

e beginning the questionnaire, pl ease ref e
l's from GPS (U.S.), GLONASS (Russi a), Gal i

(I'ndia). These areeavail able at the foll ow
:/ / www. unoosa.org/ oosal/ SAP/ gnss/icgl/pf/l 03/ pr

The I CG Providers For um, comprised of the six s
foll owing working definition of GNSS interoperahb

Il ntero
nd th
ch

preegfaedbrid ittoy t he ability of gl obal and regio
a e
be a [

services they provide to be used togethe
eved by relyingnesoslyesityenmon the open signal

1. I nteroperability all ows navigation with
additional receiver cost or complexity.

2. Mul ti ple constellations broadcasting inte
observed geometry, increasing end user accur a
environments where satellite visibility is of
3. Geodetic reference frames realization and
existing international standards to the maxin
4. Any additional solutions to improve inter

Pl ease consider this definition in your answers
from this one, please provide this definition be
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QUESTI ONS

Some of the questions below ask you to grade cer
overall interoperability considerations for a pa
be different answers dotri odnisf,f earechtt lperoad uwitilsl olbe
di fferent answers for each type of product or ap
as much detail as you would I|Iike, by typing in a
1. On a scale of one to five, with five being n
pl ease score each performance characteristic bel
of using signals from two om gmotrel Igiltod ady satneam rf
of GNSS application.

1. Il mproved accuracy 1 2 3

2. Il mproved availability |1 2 3

3. Quicker time to first |1 2 3

4. Bedder singnal trackingll 2 3

5. Greater protection agdl 2 3

radi o frequency interfer€g

2. Are there any other characteristics that shot
GNSS?

3. On a somahesofive to plus five, with negat:i

performance detri ment and positive five represe
quantify the detriment/benefit of eacmhmuéharacter

system receivers vs. single system receivers:
1. common carrier frequen-1-2-3-4-5

0 1 2
2. uncommon carrier frequ-1-2-3-4-5

0 1 2
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3. Spectral separation *wil-1 -2 -3 -4 -5
Spectral separation refer O 1 2
same center frequency sugd
centered on 1575.42 MHz g
|l i kel 291650 MHz but on two d
regar dl es sesoft htante tsheer wiem
4. Uncommon signal differ-1-2-3-4-5
FDMA) 0 1 2
5. Common signal power spg-1-2 -3 435
0 1 2
6. Common signal modul ati|-1-2 -3 -4 -5
0 1 2
7. Common data message rg-1-2 -3 -4-5
0 1 2
8. Common message format |-1-2 -3 -4 -5
0 1 2
9. Common system perform-1-2 -3 -4 -5
single system accuracy ({0 1 2
10. Coincident reference |-1-2-3-45
0 1 2
11. Coincident system tin-1-2-3-4-5
0 1 2
4. When considering the use of multiple GNSS, wi
being not very important, please rank the import
considerations:
The provision of service |l 2 3 4
to maintain constellati on
Publication of a service|l 2 3
speci fication
The issuance of notices vl 2 3 4
mai ntenance or outage
5. On a scal e of mi nus five to pl us five, wi t h
detrimental i mpact and positive five represent.
the I mpact of each characteri stnidc sheledweomht hef
mu lstyist em receivers vs. single system receivers:
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13. Common carrier freg

14. Cost -1-2-3-4-5
0 1
15. Power consumpi{-1-2 -3 -4-5
0 1
16. Size/ Weight -1-2 -3 -4 -5
0 1
17. Uncommon carrier
(frequency diversity)
18. Cost -1-2 -3 -4 5
0 1
19Power consumptio|-1-2 -3 -4-5
0 1
20Si ze/ Wei ght -1-2 -3 -4 -5
0 1
21Spectral separation wi-
* Spectral separation ref
same center frequency sudgd
centered on 1575.42 MHz (¢
| i kel 291650 MHz but on two d
regar dl es sesoft htante tsheer wiem
provi de.
-1-2 -3 -4 5
22. Cost 0 1
23. Power consumpt{-1-2 -3 45
0 1
24. Sizel Weight -1-2 -3 -4-5
0 1
25. Uncommon signal diffe
FDMA)
26. Cost 1-2 -3 -4 -5
0 1
27. Power consumpt|{-1-2 -3 -4 -5
0 1
28. Size/ Weight -1-2 -3 -4-5
0 1
29. Common signal pow
Spechernasli t y)
30. Cost -1-2 -3 45
0 1
31. Power consumpt|-1-2 -3 -4 -5
0 1
32. Size/ Weight -1-2 -3 -4 5
0 1
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33. Common signal mo d
-1-2 345
34. Cost 0 1
35. Power consumpt|-1-2 -3 -4 -5
0 1
36. Size/ Weight -1-2 -3 -4 5
0 1
37.Common data message r a
-1-2 -3 -4 5
38.Cost 0 1
39. Power consumpt-1-2 -3 -4 -5
0 1
40.Sizel/ Weight -1-2 -3 4 -5
1 2
41 . Common message format
-1-2 -3 -4 5
42 .Cost 0 1
43.Power consumpt-1-2 -3 -4 -5
0 1
44 .Sizel/ Weight -1-2 -3 -4 -5
0 1
45.Common system perfor ma
of single system accur
46 .Cost 1-2 -3 -4 -5
0 1
47.Power consumpt-1-2 -3 -4 -5
0 1
48.Sizel Weight -1-2 -3 -4-5
0 1
49 Coincident reference s
-1-2 -3 -4 5
50.Cost 0 1
51. Power consumpt-1-2 -3 -4 -5
0 1
52.Size/ Weight -:1-2 -3 -4-5
0 1
53.Coincident system ti me
54 .Cost -1-2 -3 -4 -5
0 1
55 .Power consumpt-1-2 -3 -4 -5
0 1
56.Sizel Weight -1-2 -3 4 -5
0 1
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6. Would each of these charassecii atted sdiafl fser @ mitpi:
and orofhdatasprocessing?

7. Are there any other criteria that should be ¢
more than one GNSS?

8. Are there any other signal parameters that st

On a scale of minus five to plus five, wi t h n

9.
i mpact and positive five representing the great
carrier freqgquen2chy0 skhHzf tfeor¢ osphngnoa IBs@ Bquency bands
from an additional GNSS woudylsthamer emeit her coapd
signal processing and performance.

-1 -2 -3 -4 -5

01. 2. 3. 4. 5.
10.1ls there a | i mit-itioeviofwr onmanmulstaitelld i GESS c on
application can use, beyond which there is no b
application?

11.0n a scale of one to five, with five being n
pl ease evaluate whether coll aboration between s
GNSS at the space segmelnagv eolr wjoruoludn db et @bvaen eofl i csiea
interoperability.

01. 2. 3. 4. 5.
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Annex
Providers Forum Working Principles of
Compatibility and Interoperability and th
Gl obal and regional system providers agreed that
compatible. To the maxi mum extent possible, open
order to maximize beneyiappbi adt i &&NSS wsmmen d&ar
essential to interoperability, and commonality o
carrier frequency diversity may be preferable t
conuei nt o investigate the benefits of carrier f
compatibility and interoperability, as these | at
I nteropeeélerbkittyo the ability of gl obal and re
augmentations and the services they provide to b
l evel than would be achi eved nkey sryesltyeimg sol el y o
i.lnteroperability allows navigation with sighn:a
receiver cost or complexity.

2. Multiple constellations broadcasting i nter o]
observed geometry, increasing end user accurac
environments where satellite visibility is oft
3.Geodetic reference frames realization and sy
existing international standards to the maxi mu
4. Any additional solutions to improve interoper
ompatrineédfieigyto the ability of global and region
to be used separately or together without causi

individual system and/ or service:
5.The I nternational Tel ecommunication Union (I
radi ofrequency compatibility. Radi of requency
consideration of detailed technical dmdttoresess
correlation between interfering and desired si
6.Compatibility should also respect spectral se
signals and other systems6 signal s. Recogni zi
di scussions among providers oondernreaedni wii Inlg eas t

acceptable solution.
7.Any additional solutions to improve compatibi
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| CG/ WGA/ REC3/ SEP20

Attachment 11l
Recommendation for Committee Decision
Prepared by: Working Group A
Date of Submission: 09/17/09
Issue Title: Multi -GNSS Demonstration Campaign
Background/ Brief Description of the |ssue:
DuringA, W&Sat oshi Korgur e, JAXA, presepnrdNeSdS a pr
demonstration campaign
A I't i s expected to contribute to the I CG acti\
A The presentation explained that Japan invites:c
Ot her GNSS providers to participate and cor
Coll aboration with I GS and related organi z:

WGA Participation in the campaign

Di scussion/ Anal yses:

Wor king Group A agreed that the proposed campai (
promotion of interoperability among multiple GNS

Recommendati on of Commi ttee Acti on:

WGA recommends that the | CG endor $GéStSh e eimmmisd men |
campaign and encourages participation by al/|l Pro
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| CG/ WGA/ REC4/ SEP20

Attachment I\
Recommendati on for (

Prepared by: Working Group A

Dat e of Submi09/ 17/ 09

|l ssue Title: Planned M&Eetings -Bri

Background/ Brief Description of the | ssue:
Co i stent with theA,retvhe egir avwopg kwipll lanc mrfv eMGe at
workshops -prior to I CG

5
(7))

Di scussion/ Anal yses:

The first proposed meeting would occur on the me
Australia,i30DeNoevrebmebrer2 009 ,-A arse demmern datdi a m 2NG
The second Working Group A meeting would invol ve
subject of compatibility among GNSS consistent w
wi || al so review and di sclues sand eddfCiGniPtrioovrn daefr sc o

Recommendati on of Commi ttee Acti on:
WGA recommends that the Committee endorse its pr
for 5l & described above.
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| CG/ WGA/ RECS5/ SEP20

Attachment V

Recommendati on for (

Prepared by: Working Group A

Date of Submission: 09/17/09

Issue Title: Principle of Transparency for Open Services

Background/ Brief Description of the |ssue:

The United States proposed a new | CG Principle
services for addition to the I CG Terms of Refere

Di scussion/ Anal yses:
The working group reached consensus on adding t|
rather than the terms of reference.

Recommendati on of Commi ttee Action:

WGA recommends that the following | anguage be in
| CG:

The | CG adopted t he Principle of Transparency.
documentation that describes the signal and sys
mini mum | evels of performance offered for its op
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3rd Meeting of ICG Pasadena, USA, 812 December 2008
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| CG/ WGA/ REC1/ DEC20

Recommendation for Committee Decision

Prepared by: Working Group A

Date of Submission: 12/11/08

Issue Title: Interim Meetings/workshops focused on Interoperability
Background/ Brief Description of the |lssue:

New Acti &n .4 ThleC®Russian Federation, the United
to develop an agenda for an exchange of Views
representatives for varicusSeseromapmhycatconsdut
GNSS workshops being planned by the |1 CG Secretar

the I CG Expe

Status: An Agenda was devel op or
fr he perspective

interoperability in detail
conducted.

Di scussion/ Anal yses:

At BCGWorking Group A received additional i nput
interoperability. I n support of-3Actfiuon heyr anmncecw
from users and manufactaff eGNSWi appleixparitose $ Mo u
the working group in cooperatidon with the Provid

Recommendati on of Commi ttee Action:

WGA should convene at |l east two interim mMeetings
to continue <collecting wuser/ manufacturer perspe
various |l evels, conceptyg, and di mensions of 1inte

The Wor ki nghd&GirmsipprCopose condActmierd i nlyé wloir ksth oipn
2-3, 2009 in Munich, Ger many, i mmedi ately prece:q
schedul ed-5f,or20M®OBr.ch 3
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| CG/ WGA/ REC2/ DEC20

Recommendation for Committee Decision

Prepared by: Working Group A
Date of Submission: 12/11/08
Issue Title: Providers Working Principles of Compatibility and

Interoperability

Background/ Brief Description of the | ssue:

Wor ding changes proposeAd by hRartii hiCBamagmab er £, o fa nW
were discussed at | ength, |l eading to changes to
their definition incliurdsetd Rrmo uvihde rCo nfEd russm oMese toif n

Di scussion/ Anal yses:
Wor king Group A recommends that the consensus |
Providers Forum work plan as working text subjec

Recommendati on of Commi ttee Action:

Gl obal and regional system providers agreed that
compati bl e. To the maxi mum extent possibl e, oOpE
in order to maximize beynwedppl toatl oNn&ENSSommensc a
essential to interoperability, and commonality o
carrier frequency diversity may be preferable t
con nue to investigate the benefits of carrier
compatibility and interoperability, as these | at
I nteropeeébibkittyo t he ability of gl obal and re
augmentations and the services they provide to

user | evel than would be achiewedshygpteel ying sol
(i) Interoperability allows navigation with signa
receiver cost or complexity;

(ii)Multiple constellations broadcasting interop
observed geometry, increasing end user accuracy
environments where satellite visibility is often
(iiiGeodetic reference frames realization and sy
existing international standards to the maxi mum
(iv)Any additional solutions to improve interoper
Compatrieéfidrid yt o the ability of global and regi on:
to be used separately or together without <causi |
indi vidual system and/ or service.

(i) The I nternational Tel ecommunication Union (1°
radi of requency compatibility. Radi of requency conm
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detailed technical factor s, incl-adingl atfifect Beto
interfering and desired signal s;

(ii)yCompatibility should also respect spectral !
service signals and other systemsé signals. Reco
di scussions among providers conmncdebhedmiwn+d hg eat a
acceptable solution;

(iiiAny additional solutions to improve compatibi

113



2ndMeeting of ICG Bangalore, India, 57 September 2007
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Appendix Il

ICG/WGA/SEP2007

Proposed Recommendati on

The I nternational Commi ttee on Gl obal Navi

Considering

-the international value of having man
composite contribution of several tens
-the desirability of wusing all systems
-the use by GPS of references very <clo
Terrestri al Reference Frame (I TRF) ;

-the GLONASS efforts to approach UTC an
-the Galileo design referring to UTC an
-that other imgpwirdgatnitoms aszyedtlemse (Compas
QZSS, various SBAS) are now being desig

Recommends

-that the reference times (modulo 1 s)

be

synchronized as cl osely as possible

-that the reference frames for these sy

-that these systems broadcast, in addi't
(ST) :

A the time differentemberwaétnz8fTiand
of UTC,;
A a prediction of the time differenc

115



WORKING GROUP B: ENHANCEMENT OF GNSS PERFORMANCE, NEW
SERVICES AND CAPABILITIES
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18thMeeting of ICG Wellington New Zealand6 - 11 October 202
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ICG/REC/2024

Recommendationl for Committee Decision

Prepared by Working Group B (WG -B), Space Use Subgroup (SUSG)
(Working Group, or individual Members or Associate Members)

Date of Submission: October 10, 2024

Issue Title: New Working Group Establishment: Working Group L (Lunar

Positioning, Navigation, and Timing (PNT)) (WGL)

Background/Brief Description of the Issue:

The International Committee on Global Navigation Satellite Systems (ICG) Working Group B Space
Use Subgroup Work Plan 4 (W8 was formed in 2021 to understand how the GNSS Space Service
Volume could be used in concert with future Lunar PNT systems t@guppar operations. Since that
time, through active execution of its work plaiP-4 has gained significant insight into the scope,
breadth, and depth of such PNT systems and use ttesteare under development, as welltlas
meaningful role Global Nagation Satellite Systems (GNSS) will serve in lunar PNT, particularly for
vehicles in transit between the Earth afobn. After the successful organization of multiple ICG joint
working group sessions on lunar PNT, VBGecognizes the need for ongoing coordination within the
ICG in a dedicated centralized working group.

Discussion/Analyses:

Dedicated PNBystems in lunar orbit, on the lunar surface, and elsewhere in cislunar space are under
active development by organizations from multiple nations with planned deployment before the end of
this decade. Such systems (referred to as lunar PNT systems) gl @&rvices to users in cislunar
space, including in lunar orbit, on the lunar surface, orbiting the fswtin Lagrange points, and in
transit between the Earth and Moon.

Lessons learned from GNSS coordination within the ICG clearly show the vital need for compatibility,
interoperability and signal availability among PNT systems and services. To support this coordination
among lunar PNT systems and with GNSS, and to allomirtued focus of existing ICG working

groups on their existing work plans, it is recommended that a new ICG Working Group be established,
which will have the autonomy to propose changes to its name, scope, and work plan, as necessary, in

line with the ICGTerms of Reference. This recommendation represents a specific action from the more
general recommendation approved at th& ABnual Meeting of the ICG (ICA6) (ICG/REC/2022)
entitled ACoordination of GNSS and Lunar PNT sys

Recommendation of Committee Action:

WG-B recommends that the ICG establishes Working GroupL (Lunar PNT) as a new working group
within the ICG at the earliest date with the attached initial workplan forMt&ference.
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ICG/REC/202

Recommendation2 for Committee Decision

Prepared by Working Group B, Space Use SubgrougSUSG)

(Working Group, or individual Members or Associate Members)
Date of Submission: October 10, 202
Issue Title: Participation in the Joint | nternational Committee on Global

Navigation Satellite Systems (G) - Interagency Operations
Advisory Group (IOAG) Multilateral Cislunar P ositioning,
Navigation, and Timing (PNT) Workshop

Background/Brief Description of the Issue:

At the 17 Annual Meeting of the ICGICG-17) in 2023,a recommendation othe organiation ofa
joint ICGIOAG Multilateral Cislunar PNT workshopo be performed in the late 2024/early 2025
timeframewas adopted

Sincethat time a joint ICGIOAG organizationcommitteehas beerestablished and is proceeding in
prepaationsfor this workshop includingobjective, scope, date, venue, and agefntie workshop is
planned to bdeld at the Vienna International Centre (VIC) oni1B February 2025. Hworkshop
will be primarily in-person, with a webinar option with moderated questidnsebsite with details is
available at:

https://www.unoosa.org/oosa/en/ourwork/icg/workargups/b/CislunarPNT2025.html

The goal of the workshop is to provide an open international coordination forum for lunar PNT service
providers, including Global Navigation Satellite Systems (GNSS) providers, to foster interoperable,
compatible, and available lunar PNT systems of tharéut

The objectives are to:

1. Outline the scope, depth, use cases, and status of lunar PNT systems being developed.

2. Identify lessons learned from the GNSS community that are applicable to lunar PNT service
providers and users.

3. Foster advancement in interoperability, compatibility, and availability between lunar PNT
systems, including GNSS.

4. Propose recommendations that may be taken up by the lunar PNT community.

This inaugural Joint ICBOAG Multilateral Cislunar PNT Workshop seeks to provide an open
international coordination forum to foster interoperable, compatible, and available lunar PNT systems
of the future. Its focus is on the lunar PNT systems and serpie@ned and under development,
spectrum compatibility, lunar reference systems and time systems, aspects and models for international
governance, lessons learned from the Ebatted GNSS community, and driving needs from the user
segment.

Therefore, the participants from the GNSS community are hightpuragedo attend in order to
promot compatibility, interoperability, and availability for lunar PNT systems.

Discussion/Analyses:
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https://www.unoosa.org/oosa/en/ourwork/icg/working-groups/b/CislunarPNT2025.html

Numerouslunar PNT systemare currently underdevelopment, withinitial operational capabilities

(IOCs) as early as thdate 2020sThi s i ncl udes EGrbpémn Moordight Qunarqi a o,
Communications and Navigation Servi¢e€NS), Japaés Lunar Navigation Satellite SystghiNSS),

and theUnitedSt a tLensr@ommunications Relay and Navigation Systdn@RNS). Additionally,

India, Italy, and the Republic of Korea have announced contributions to lunar PNT services.

This workshop is timely as Lunar PNT systems are quickly emerging and coordination on the topics of
spectrum, signals, lunar time standards and lunar reference frames is critical to ensure compatibility,
interoperability and signal availability for both har PNT and GNSShis workshopntendsto providce

an internationatoordinationforumfor all lunar PNTsystems and services

Recommendation of Committee Action:

The ICG encourages thgarticipation of the GNSS community in the Joint HOBAG Multilateral
Cislunar PNTWorkshop to be held at the Vienna International Centre oinl31February 2025.
Lessons learned from the GNSS community will be needed to ensure compatibility and interoperability
between GNSS and Lunar PNT systems and ser@Goesdination on the topics déinar spectrum
managementommon lunar reference framand lunar time systemsare essential and participation

from the ICG Wrking GroupsS and D for these aspedshighly recommende@his recommendation
follows the recommendation approved at the {CG(ICG/REC/203) e nt i 90inel@GITAG
organization of multilateral wdeshop on cislunar PNT 0
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ICG/REC/202

Recommendation3 for Committee Decision

Prepared by Working Group B

(Working Group, or individual Members or Associate Members)
Date of Submission: 10 October 2024
Issue Title: The workshop onionospheric impacts on Global Navigation

Satellite Systems (GNSS) and international collaboration to meet
current and future solar activity period challenges

Background/Brief Description of the Issue:

The ionosphere is one of the key factaffecting the performance of all navigation satellite systems.
Currently, the 29 solar activity cycle is approaching its peak years around-2025. During this

period, the occurrence and intensity of ionospheric anomalies such as scintillation, disturbances, and
stormswill increase significantlyTheinfluenceof the ionosphere is the same for all navigation satellite
systems and ionospheric anomalies have a significant global impact.

Discussion/Analyses:

During the 25th solar activity cycle, the ionospheilt significantly affect the performance of GNSS
services, with an anticipated continuous increase in the coming years. Monibbrthg GNSS
performancas a fundamental actiwt within the International Committee on GNSS (ICG). Given that
the ionospher exers global impacts on different countries, collaborative efforts among worldwide
countries are needed to monitor the global ionospheric impacoasmtiallyprovidealerts However,

the progresabout anriteroperableandcompatible way for maintainingnd improvinghe performance

of GNSSstandard and precigesitioning duringurrent and futureolar activity peak perioare limited.

It is necessary to hold a dedicated workshop as the starting point of the sharing of knowledge and
strategies as well as the international cooperation on the mitigation of ionospheric impacts across the
globe. New monitoring an@lertserviceonthe ionospheric impacts on GN&f& expectetb mitigate

the effects of ionosphere during the period of high solar activity

Recommendation of Committee Action:
ICG encourages international GNSS and ionospheric space weather comminukigtng ICG
membergo work together bgonductinga workshopaimed atdiscussing the ionospheric impacts on

GNSS angoint actions to baindertakerto mitigate the ionospheric impacts on GNSS during current
and future solar activity periothrough international collaboratins
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17thMeeting of ICG, Madrid, Spain, 1520 October 2023
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| CG/ REC/ 2023

Recommendati on for Commi ttee Deci si ol

ared by Working Group B, Space Use Subgroup

of Submi Sepoember 15, 2023

e Titl e: Jointl QA CG organi zation of mul til ate
cislunar PNT

ground/ Brief Description of the |ssue:

a, Europe, Il ndi a, Japan and the USA plan to
tioning, Navigation and Timing (PNT) service
withi#Moaoame LEantalyr anget @potent atAiccer di mg!l i ne
entations and papers, initial operational ca
ned for around 2028. With these initial Sy st
t rense t oy Pte i nteroperable, compati ble and ava
S .

Net represents an international framewor k
ot her services. The LunaNet framework is b
LunaNet I nteroperability Specification (LN

fo
ei
| S
he recent I nter
he | OP adopt
ation of cislunar PNT systems. The next
ation plan via this recommendati on.

agency Opgbe rnaeteitoinnsg ,A&h2anisidy r Jyu nCGe
ed a plan for the | OAG and |

o o -
S5 O

c

sion/ Anal yses:

|l ements of various |l unar PNT systems arct
ational coordination groups: the | CG, t he
nation Group (I SECG) andr otutpe (SSgFeCdG . Fr eRjuute
tanding of cislunar PNT devel opment plans,
ectures, across international space agenci
ze i ncempmaen dbil liittyy,and availability of I
ication of <ci sl undeaar rPINT é&i e nesf taenida Id.e vied woern
ding GNSS <coordination perfor med by the
ps and international delegates meetings,
r PNT coo¢rldeidn abtyi otnh es hloQG da rbde tchoe | OAG. To
: a -lpaAc onsueldt i1l GG eralhe wou kshlopt ercall | @eids | un
be held in the |l ate 2024/ early 2025 ti mef
i pation, not only from LunaNet service pro
havePNT systems. Therefore, -evkBirs mwbt kéhoce
sion and coordination venue on lunar PNT d

nBoaoa~FTsSTSTYS TN TS o W0
©® O S

mmendation of Committee Acti on:

| CG encourages t hd OArG amuilzzatliadne roafl a ijsdiumtar]l
ormed in the | ate 2024/ early 2025 ti meframe
er understand the scope rdddelt dhip eadf, I|(Ww2na
mmendati ons t hat may be taken up by Jlunar F
roperabl e, compatibl e, and avail ablleeadearnsar
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shall al so seek the collaboration of other inter
to strengthen the international coordination a
recommendation represents al srpeecconimecn daacttii eonn af prporm
16 (1 CG/ RENCt/i2t0OlRe2d) di nati on of GNSS and Lunar PNT
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16thMeeting of ICG, Abu Dhabi, United Arab Emirates, 4 October 2022
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| CG/ REC/ 2022

Recommendation for Commi ttee Deci si ol

Prepared by: Working Group B, Space Use Subgroup (SUSG)
Date of Submission: September 15, 2022
Issue Title: Coordination of GNSS and Lunar PNT systems for lunar

operations
Background/ Brief Description of the | ssue:
Positioning, Navigation and Timing ( R"RNaTr)i oocapab
international space agencies and other provider:
mo o n . DuMa onng tEraarntshi t and for portions of |l unar
Earbtahsed GNSS -boapdoRtNileesoin To ensure that these
systems wil/|l be compatible and interoperable wi:
PNT signals in the lunar environment, GNSS provi
internationally, and cemuldaniange theirndevepeoepmeintl

and GNSS SSV as model s.

Di scussion/ Anal yses:

To date, twenty nations have signed the Artemis

Moon and beyond. Al so, fourteen nations are <co
I nternational Space ExpH®G)at i olnntGoronradiinoantailolny ,Grna
providers are represented in one or both of t h
international efforts agree that the primary, fi
Th | B&EEGdefined sever al l unar PNT teBhBsWUKSGgyYy ne
ar actively tracking and working as part of Wor

®®d®—+O —+O0

al space agencies are actively developing P
surface. Under t he open LunaNet framewo
ity specificationhdotumant EomMABAC:E
vigaf) oandyMoembki §bhiCRNrespectively,
ulating the Lunar Navigation Satell.i
Lunar TCoCOomuwntied dtaitansn. anEdnsRNXNi ng t h
, and available wil!@ be essenti al for

r
r
ro
y

a
m
a

o~wxmyg——w
OCOoOP>D®DSCO

ngL uEBnaarrt ht ransi t armdgefrart i porst,i drusn aaf PINdIn awi | |

d GNSS boapdoPNdesohutions. To ensure that t
roperable with each other and to ensure adeq
r PNT architects mustCucoemdiliyat emut heil at elea
uding the | OAG, are studying how they may s
the I CG engages i mmedi ptebhyei muthebetéemalk il
e interoperability, compatibility, and avai
t he moon.

mo — — — ~— T 0
Y 53T S SO C
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commendation of Committee Action:

e | CG encourages international GNSS providers
propriate multilateral fora, such as the | OAG,
compati bl e, and avail ablseu pPpNolr ts ytsht-eexnw eonf i tstygs tbeunesa
and robotic space operations around and on the ¢
| CG, including the GNSS Space Service Vol ume i ni

o — 0
T SO
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international exploration initiative. The 1 CG v
interactions with GNSS and propose recommendati c
l unar PNT developers.
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| CG/ REC/ 2022

Recommendation for Commi ttee Deci si ol

Prepared by: Working Group B
Date of Submission: October 12, 2022
Issue Title: Inclusion and Coordination of Lunar Search and Rescue in

Lunar PNT Architecture

Background/ Brief Description of the | ssue:

Dur i ngMoEoarr tthr ansit and for portions of |l unar ope
utilized for transmission of distress alerts and
the lunar surface (Lusmare StlhathsaadclhReamocde)esdocd
PNT service architectures and is developed as al
intent for integration of SAR should be discusse
Di scussion/ Anal yses:

Hi storically, i nt bacear skeialricthy aamamdomr g sEairet lser vi ¢
| CG andS&osaptsdi scussions of the medium Earth or|
system is comprised of seveerdap o GNSBe pirfoivd adteir esn st
interoperability. Currently, sever al space agen
capabilities at the vicinity of the Moon, i nclu
Ensuring tdhatescai®r als anservice is included in di
and availability will be essential to ensure sea
providers intending to offer such services.
Recommendati on of Committee Acti on:

Considering the successful coll aboration bet we
interoperability within the MEOSAR system, and t
t he surface of the moon, t he cloG@@nurna ccoamnheond sa ntdh ant:
services consider the integration of search and
interoperabl e and easily accessible.
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15thMeeting of ICG, Vienna, Austria, 27 SeptembérOctober 2021
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14thMeeting of ICG, Bengaluru, India,-8l3 December 2019
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| CG/ REC/ 2019

Recommendation for Commi ttee Decisi ol

Prepared by Space Users Subgroup

Date of Submi 44i december 2019

| ssue Titl e: Rel ease of GNSS Transmit Antenna Pa
Lobes
Background/ Brief Description of the | ssue:

The use of GNSS for spacecraft navigation has i
navigation employing GNSS observations for spac
However, the situation i dradquiitng edidf ft or eemmp | foyr Ga\f
Service Volume (including MEO, GE O, HEO or mi s s
mi ssions the reception of signals from GNSS tr
availabil ity hansd rpeecrofnontenmadnactei.onT ext ends r ecommen
B 6Additional Data for Space Service Vol umed, ma
of antenna pattern data at | east to Bhekérxretent o

I
i
n

Di scussion/ Anal yses:

The joint use of interoperable GNSS signals, esp
i mprovebaoaared ommavi gati on of spacecr aft in the Sp
knowl edge of the full iadd elnmbae sp)atftream t(hreaitnr d nosbnei
of the GNSS satellites in the various constell at
Moon and beyond, to allow mission analysis, miss

ancdtannas) manufacturers and also for the space
operations concepts.

Recommendati on of Commi ttee Action:

WGB recommends that GNSS Service Providers cons
equi val ent representative modelling information
frequency, for open servicdshe fGINS Se ascah ed fl itthees tin
satellite constellations in order to enable and/
future satelliBerdevmmepthent bat WGNSS Service Pr
antenna gamenmeastiesting and/ or characterizati on
for each open service signal
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13thMeeting of ICG, Xi‘an, China, 49 November 2018
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| CG/ REC/ 2018

Recommendati on for Commi ttee Deci si ol

Prepared by WG-B GNSS SSV Taskforce

Dat eSudfmi ssi on8 November 2018

|l ssue Titl e: WG-B Space Applications Subgroup
Background/ Brief Description of the |lssue:

WGB has an extensive work plan, including many
i onospheric modeling, new service concepts and
project, and other similar prsogdecttesa,m,b eaheifciht oftrhoe
di str®8ctf rw@& its ability to focus on other activi

Di scussion/ Anal yses:

The formation of a formal subgroup on Space Appl
voluntary membership and | ea-GBI6EShiISBEYV lansgd foodhes
specific to the space user community.

Recommendati on of Commi ttee Action:

WGB wi | | create a Space Applications Subgroup, w
chall enges related to space applications of GNSS
these purposes, the subegraoasgrwiclolmmumi é yaatndwitthk

The terms of referenBeamd |tlhebeneaeddo pft®rd rmogdiWA c a
annually.
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12thMeeting of ICG, Kyoto, Japan,-3/ December 2017
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ICG/REC/2017

Recommendati on for Commi ttee Decisio

Recommendation 1: Search and Rescue
Prepared by: Working Group B
Date of Submission: 6 December 2017
Issue Title: Search and Rescue GNSS payload interoperability

Background/Brief Description of the Issue:
The space segment component of the internationa
requires continued communication between the GNS

Discussion/Analyses:

I nformation sharing has deepened to better wunder
of operations usithger@GNEBtpayioadsof Nehae newest !
BDS, was discussed.

Recommendation of Committee Action:

I nvite further discussions on the g
constellation spacecraft. This inc
l ink i mplementation progress.

I i nterop
S nati ona
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ICG/REC/2017

Recommendati on for Commi ttee Decisio
Recommendati on 2:

GNSS ©Blsve of GNSS for exp-Lonatispaeaetanmdtbego

Prepared by: Werner Enderle, Stefan Wallner, Daniel Blonski (ESA),
Joel Parker, Frank Bauer (NASA), Hui Yang, Xinuo Chang
(CAST, China), Alexey Bolkunov (Roscosmos, Russia)

Date of Submission: 06/12/2017

Issue Title: GNSS SSVi Use of GNSS for exploration activities in cis
Lunar space and beyond

Background/Brief Description of the Issue:

During -B h@NSAM&s SSV Working Grouphacgenmetatbomsebec
SSV Bookl et , it became clear that the use of GN!
cilsunar space is possi bl e abnodarcdo inladv icgoanttiroinb uctaep ath

Discussion/Analyses:

It is essential to understamar thpaauseandekraysordd,r
detailed analyses of the GNSS SSV capabilities
mi ssi othsantas cipmace and beyond.

Recommendation of Committee Action:

WGB wi | | |l ead and Service providers, Space Age
contribute to investigations/ developments relat
considering the suppor-Lunpfdaspapboanti bayandi vitie
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11thMeeting of ICG, Sochi, Russian Federation,1d November 2016
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| CG/ REC/ 2016

Recomme ndfaotri ocho mmi tt ee Deci si on

Prepared by: Working Group B
Date of Submission: 10 November 2016
Issue Title: Support to Space Service Volume (SSV) in Future

Generation of Satellites

Background/ Brief Description of the | ssue:
The i mportance of establishing an I nteroperable
by Space Agencies and Service Providers. | mport

interoperabl e GNSS SSV basedi men Rradwi deéiras. was r e

Di scussion/ Anal yses:

Service providers have been actively contributin
the support of the SSV of the different systems.
from measurement and chkhdr dasedi pateahseéef hgr sateod

Recommendati on of Committee Action:
Service Providers, supported by Space Agencies
the necessary steps and to i mplement them in or

Service Providers and 9®pacéoaiBjeotnoitshs iarr ep riongvrietsesd
basi s.
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| CG/ REC/ 2016

Recommen2faotri oho mmi tt ee Deci si on
Prepared by Wor king Group B
Date of Submi §68i bl nvember 2016
l ssue Titl e: GNSS Space User Database
Background/ Brief Description of the |ssue:
The understanding of user needs is an essenti al
evolution. This in particular also applies to th
highly depending on t hee usspee cciasiec osfp atchee no nshsa aornd a
Di scussion/ Anal yses:
The understanding of the user base is critical
Service Volume. An exhaustive identificati,on of
in order to ensure a comprehensive view on the n
Recommendati on of Committee Acti on:
Service providers, supported by Space Agenci es
contribute to the existing | OAG database of GNS
WGB , which should then cohOA@Ghilsioen.t o the | OAG vi
The data included in the database should include
Basic detail s:
A Mi ssion name & agency
A Actual or planned | aunch dat e
A Devel opment phase (pbabnéed, histdevebhbpment K
A Orbit regi me (LIEOharHEQgt cGE)O, ci s
GNSS wusage:
A GNSS constellations used
A GNSS signals used
A GNSS application (navigation, POD, time, radi
A Acquisition methods used (traditional, carri e
A Solution method (point solution, filtered sol
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| CG/ REC/ 2016

Rec omme n3faotri ochommi tt ee Deci si on

Prepared by Wor king Group B

Date of Submi 49i ddmv ember 2016

|l ssue Titl e: Addi ti onal Data for Space Service V
Background/ Brief Description of the |ssue:

I n order to exploit the Interoperable GNSS Spac
GNSS space receiver s, information from the servi

ofbfor esi ght angl es are etshsiesntdsagectl niig i aVvaiilnd bolre
provider.

Di scussion/ Anal yses:

Recognizing thB isnucercscuroadfgiWw® al l providers to
templ ates for their constellations, GNSS space |
SSV service is applicable to their needs.

Recommendati on of Committee Action:

I n order to-dfeplthy-snpeppoint nhavi@Batinowntesudihes pr\w
consider for the future, to provide the foll owin
AGNSS transmit antenna gain patterns for each

angle at multiple azimuth cuts, at | east to th

I n t he l ong term, al so consider provi ebi ng t he
Recommendati ons):

AGNSS transmit antenna phase center and group
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10thMeeting of ICG, Boulder, Colorado, United States6INovember 2015
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ICG/REC/2015
Recommendation 1 for Committee Decision

Prepared by Working Group B: Enhancement of Per
Services

Date of Submi 847 am/ 2015

Issue Title: Working Group -B Workplan Update

Background/ Brief Description of the | ssue:

The Wor kplan oB Wwogs ke mdjeaGsiendl a1 1JJiG\Gdontcant heaw ar
work were followeeB.up by Working Group

Di scussion/ Anal yses:

Wor ki ngB Grewipewed its existing workplan taking i
by the group and areas of interest to I CG. Based
that also allows to sitreapndogreeddhe work and moni

Recommendati on of Committee Action:
Wor ki ngB Greaepmmends | CG to endorse its wupdated
foll owing tasks:

1. Examine the problem of user position inte
2. Monitor techniques considered by appl i ca
providers for enhancement of GNSS perfor mance
3. Follow up the i mplementation of an intero
and its evolution.

4 . Examine t he perfor mance of at mospheric
measurements.

5. Establish a dialogue with Space Weather/ R

All tasks shall eventually lead to the identific
order to enhance the GNSS performance for, users,
the results -8f sWat ki pgo@Gidepgui dance to the GNS.
GNSS services and capabilities.

WGB recommends to update its title to AWorking G
Perfor mance, New Services and Capabilitiesdo to b

While tasks 1, 2 and 4 ar eB maoirnktpa ianme de nfdroorns etdh ei nW
3 and 5 are new el emeBntesn| aArsg essu ciht sWosrckoipneg. Gr oup
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REVISED WORK PLAN
WORKI NG GRBMWHancement of GNSS Perfor mance, New

As a unique combination of GNSS service provider
of the International Committee on Gl obal Navigat
coordinate activities ai neat eatl idrehaSycsitnegmsG| (oGNag <
recommending system enhancements that shal/ eve

System Level to better serve the different GNSS
wi || be Wakkhnby Gt bap:

TaskExtami ne the problem of user position int
Recommend any required system enhancements or
i mpl ementation of novel integrity solutions t

TaskM®2nitor on a regul ar basis the techniqgues
external service providers for enhancement of
required system enhancements or actinomsetshdto
Service Providers.

TaskFal:l ow up the i mplementation of an intero
provide recommendations to Service Providers
users/ application developers.

Task ExXdami ne t he performance of atmospheric
measurements and recommend models for i mpl eme

Tasksx:ablish a dialogue with Space Weat her/ Re
how GNSS can better support the advancement o
vice versa.

I n the execut i-Bons hoafl |i tasl stoa spkrso,viVd@& gui dance to t
exploit GNSS services and capabilities.

I n addition to its annual Working Group session,
in conjunction with an | CG Pr gwi derdse&r Roor uenm sMiereet
the different Working Group tasks. Additional i
needed.

The work in relation to Task 2 on the regular mo
needs is supported by the AWorking Group Appl i ce
Subgroupd objectives, tpeksfhaed pnocedufTesm®foifvo
I n the execution of its work, Working Group wil!/
of the 1 CG.
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ICG/REC/2015
Recommendation 2 for Committee Decision

Prepared by Working Group B: Enhancement of Per
Services

Dat eSudfmi ssi onQ4/ 11/ 2015

Issue Title: Additional Co-Chair for Working Group

Background/ Brief Description of the | ssue:

Wor king Group has important tasks to be carried
Group.

Di scussion/ Anal yses:

A rising number of aspects shall be covered and
endorsed I CG Working Group recommendati ons needs

increase of woh&ilroadanadraidgshied ocrmsiaderseigp ploennef i ci al
a smooth operation of Working Group.

Recommendati on of Committee Acti on:

Wor king Group recommencdisaitro imtoodecet@a dmsude Ca
follow up of the updaved Woidkhkplads.o AeTlhpind E@ansur
interim meetings of Workingh&r@®opki 6gveénoumeApgmlo
and the active role of China in this Application
as a T@Ghaidr Cof Working Group.
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ICG/REC/2015

Recommendation 3 for Committee Decision

Prepared by Working Group B: Enhancement of
Services

Date of SubmbDdéiladah2015

|l ssue Title: Utilization of GNSS sNaotnd Inlailt es i
MEO Or bits

Background/ Brief Description of the |l ssue:

Following the | aunch anomaly in August 2014
place to stabilize the orbit and the satell:]
which differs from the nomintal ( ME®) t satod!| IGN
satellites are transmitting Ranging Signals

Di scussion/ Anal yses:
Satellites immeoaaéntMEIOc ,orbons offer particu
exploited e.g. for scientific studies of r

Positioning (PPP) wusers and enh8&eacemeat Volf urn
(SSV) .

Recommendati on of Commi ttee Acti on:
| CG participants and scientific organization

their experience utilizi nmgomianell | ME@ sorthiatts a
build a survey of these sateh]) i Velsodiory samen
applications.
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9th Meeting of ICG, Prague, Czech Republic,-181 November 2014
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| CG/ REC/ 2014

Recommendation for Commi ttee Decisio

Prepared by: Wor king Group B

Date of Submi 4d48i dlwmvember 2014

| ssue Titl e: Nequick lonospheric Model
Background/ Brief Description of the | ssue:
Ranging errors induced by ionospheric effects ¢
frequency GNSS user. lonospheric models are capa
measurement and compensnaotdee |fsorariet .i mPpooord aind n otsop he
accuracy for single frequency GNSS wusers.

Di scussion/ Anal yses:

Results obtained applying the Nequick ionospher
ionospheric error c o-Bip enesnbteiresn shapaedi liinttyer eW®
encouraged to gain further i nsiaght epe dNemgdii Tk tmh
receiver |l evel such as to allow for comparisons

R ommendation of Commi ttee Acti on:

A To distribute to the Service Providers and Us
of the Nequick algorithm implemented in Galileo
frequency users,;

D
(¢}

A For the Service Providers and interested us
performance and usability of a Nequick ionospher
similar to the one adopted pgr Gat mhroei aomp &wed
model s, i.e. at low | atitudes.
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ICG/REC/2014

Recommendation for Commi ttee Decisio

Prepared by: Wor king Group

Date of Submi s1s3i dNm:ve mber 2014

| ssue Titl e: |l nt eroperabl e GNSS Space Service Vo
Char act eQuitzraetai cohn

Background/ Brief Description of the |lssue:

WGB has followed in the | ast period the Recommen
Service V8l lhmsoadW&essed this topic at technical
the advantages of an | ngpaceopédsabl eo @NE®BI tS\S.V S o rf
service providers supported this initiative ei't
indicating their intention to do so in the near

Di scussion/ Anal yses:

I n order to communicate to the public domain t hi
relevant support of every GNSS -Bemhmaveecagpreoed dteo ,
a booklet: identifying

A The advantages of an interoperable GNSS SSV f
A The support of every GNSS service provider to
comprehensive templ ate

A An estimation of thei rctagpradbpdriabless @GNS S hRSV,d egn
SSV characteristics .per service provider as inpu

t is consideredreoedeipaet i mahafracntreers
aracterize the contribution of the d
the users, baust tshheayl la rneo th ainndd uecde bcyo min
n their respective Performance Commi't

ookl e

meant to c¢ch
t of
er s

=

The bookl et shal I-B bnee nmboerrkse dr eopurte sbeyn tWh g GPS, GLO
QZSS, | RNSS and they shall organi ze the necessar
approval -BviatthilnCGNQ r eady.

Recommendati on of Committee Action:

GNSS Providers are recommended to support the SS
GNSS Space Service Volumeo available to the publ
is availabl e.
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| CG/ WGB/ 2013

Recommendation 1 for Committee Decision

Prepared by: Wor king Group B

Date of Submi 42i dlmv ember 2013

|l ssue Titl e: Specifying and Characterizing an 1n
Space Service Vol ume

Background/ Brief Description of the |lssue:

WG-B has continued the efforts addressed in Recommendation 6 66IC&@& nt i t | ed Al nt er
GNSS Space Ser vi c & WGBlhas made excelent progeess inGpécifying the SSV

and populating respective templates that will characterize theceg qualitative and quantitative
characteristics of signals within an interoperable GNSS Space Service Volume. The SSV will open new
science and technological opportunities through the use of robust, interoperable GNSS navigational
signals in space, enlaig missions that save lives, understand our Earth and the universe and provide
economic advantages worldwide.

Di scussion/ Anal yses:

WGB has made significant progress in @&3sttahlrloiugghi n
signifiwornk, ppreesentatamds addi tli 6@ al robust co
administrations of -Bussivar alndsa Comii emsaes i trAaid il0ChGe i r

templ ates and presented SSV -per t bBe m¥aGcre de xspceucstsaet
i mportance of common definitions and data needed
the signal t ednupclta tceo ndsaitsat,e ntto ScSovn per f or maBce ana
provide an additional templ ate to develop these
this data from the appropriate administrations.

Recommendation of Committee Acti on:

Recogni zing the advantages of an interoperable
invited to takB hneamcbashaakehes®&ser al actions

future anal yse and gat h@NSS eanpdtagm pradvai daeprpsr.o v
dat a, coupl ed W|th the other requested data and
availability and navigation performance expectat
Providers are invited to-Beadlabt$ aodi bnt erpagens
Advisory Group (I OAG) | CG representative. Unt i |
| CG, the members agreed tor kmePW&hOt isom niftoemati oo
A SSV Templ ate Compl eti on

- WGB team works with the service providers
templ at-Bscthai W& prior to the 2nd interim WG I

- Questions and discussion regarding the te
conference to be held prior to the 1st interi
- WGB team members shall be prepared to di

interim WG meeting.
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Maturity of Definition

-WGB team to develop definitions of the minim
(i . e. satellite orbit, number of satellites
conjunction with templ ate datne et anmdryfsersm uni

Spaceborne GNSS Receivers

- WGB encourages the deveHHampmaretn coyf sipmtceer e
receivers that exploit the use of GNSS signal

Antennal/ El ectronics Characterizati on

Stable performance of the GNSS space segment ¢
community. The scientific community recommend:

- Mi ni mi zing phase and group del ay variatic
during the design phase.

- Measure phase and group delay variations

making this information available to the scie
- Measure phase center and group del ay <cent
and making this information available to the

Spacecraft electroni cs: Maintain strict ¢

signals on the same spacecraft.
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| CG/ WGB/ 2013
Recommendation 2 for Committee Decision

Prepared by: Wor king Group B

Dat eSudfmi ssi ont13 November 2013

l ssue Titl e: Har moni zati on of TTFF Methodol ogy
Background/ Brief Description of the |ssue:

The Time To First Fix (TTFF) is an essenti al GN
transparent to the user. The TTFF is driven by a
message structure, wusetr aoencdiitviean coofn ftihgeu ruasteiro nr ea
an unambiguous definition of the TTFF is not con

Di scussion/ Anal yses:

An unambiguous definition of the TTFF FoM is nee
GNSS and derive conclusions on required perfor ma
WGB discussed on a pot entei allTFrire tdhea dealnu giya tti o nf, orb
into the start c-ohfli wa o msosftfa twd,rsms bsottatr t1 camgd ho't

Group also identified the potenti al need of i d
receiwverscf (ohem being space receivers). Al so, an
i mpact of di fferent S i gsnyasltse mg n dT Tdys tsehmosu | idn tcoo na
contributions being mainly depenbdanacwoear isdtgincad,
reasonabl e (common) assumptions on technology dr

Recommendati on of Committee Acti on

WGB encourages the service providers and rel evan
and provide recommendations for its compl ementat
rel evant starting condi sihahs bhes i mheeondackideveadp
Ter ms.

WGA andB W@ e invited to consider the above in the
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| CG/ WGB/ 2012

Recommendation 1 for Committee Decision

Prepared by: Wor king Group B

Date of Submi §98i dlmv e mber 2012

|l ssue Titl e: Statement of I ntereswoliumeGNSS Space

Background/ Brief Description of the |ssue:

WGB has followed in the |l ast year Recommendati or
Service Vel lhhmeso.adWGessed this topic at a technic
in Vienna and has identiéretdl ¢ h6&NaSvE&BVades afh
community.

Di scussion/ Anal yses:

I n order to progress further towards an interope
the different system providers is an essenti al
Service Volume definitihomver @acehsasr mothni zat possiobl
guantitative characteristics of such an interope

Recommendati on of Commi ttee Action:

Recognizing the advantages of an Interoperable G
to take neBtieme otulraatg eWG al | system providers to i
f utiumteer operabl e GNSS space service volume. The |
a future, interoperabl e GNSS space servic-e volun
goi ng GNSS Space Service -Bloil imegr o mé $ 3 awii lvle mwe & d i
of the sysitrenorpdreorvitdoerasl | ow for a high | evel of i

The committee recommends t hat a definition of an
| CG Gl ossary of Ter ms.
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| CG/ WGB/ 2012
Recommendation 2 for Committee Decision

Prepared by: Working Group C

Date of Submi §98i dlmv e mber 2012

| ssue Titl e: Du al Frequency Mul ti Constell ation
Il ntegrity

Background/ Brief Description of the |ssue
The depl oyment of interoperabl e, dual frequency
systems opens up new possibilities to provide us

Di scussion/ Anal yses:

I nitial resul-B si npdriecsaetnet etdh atto iw&@ egr ity for Marit.]
Dual Frequency Mul ti Constellation (DFMC) Recei
DFMC RAI'M might be a soluti(dmwhnot pr eawvwiade aMamnmintdi
operations) without additional infrastructure ir
including polar regions that are expected to gai
regionsfewhetbdese i s no SBAS service availabl e. I
RAI'M the fusion of the GNSS solutionNavibpatoitdhrer
means) can be considered.

Recommendati on of Committee Acti on:

| CG is invited Boptake nhotiogothet awGlnternation
repres,emt aotridee t o proposecohet elonhat dem abDiualn BIf ec
RAI'M solutions to provide integrity to these us
operations in regions where SBA&GNSSr RA¢M is®!| moi
backup sensors may be recommended to enhance the
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| CG/ WGB/ 2012

Recommendation 3 for Committee Decision

ared by: Wor king Group B

of Submi §98i dlmv e mber 2012

e Title: Emergency Warning Service as New Me
ground/ Brief Description of the |ssue:

el atB owortlopIV&a@& i tem B-8 aerdommerwdatwi oF 3NGof

essed in its interim meeting in Vienna possi

outreach of GNSS services.niDugi 8gr vihade MEWS
tified as a most promi sing candidate that <c
in satellite navigation signal s.

ussion/ Anal yses:

resent the definition of new navigation/ augn
ntially available spare data capacity of nev
i ces, where an Emer gredhctyheWadins @ miSreatviicwre d fE
grity Support Message (I SM) hBas attracted th

mmendation of Commi ttee Acti on:
is invited t-B phaps nobdbi peopbae W& SBAS | WG

Emergency Warning Service (EWS) as new message b

unde
thro

r definition. As t he ARAIoW cnoantceerpita lainzde st,h el S
ugh this signal may be also considered in th
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| CG/ WGB/ 2012

Recommendation 4 for Committee Decision

Prepared by: Working Group B Application Subgrou

Date of Submi §98i dlmv e mber 2012

| ssue Titl e: Application Subgroup meeting in the
SateNdviteati on Summit 2013

Background/ Brief Description of the |ssue:

The -BVGApplication Subgroup was established at |1C

Pl an ®f WG&Ge group held its first meeting on ALE

Mar ¢ h, 2012 in Munich, Ger mahly. b&emenat ocedebwapt

the future.

Di scussion/ Anal yses:

Unt i | -G8 g Wetelde BW@Atppl i cati on Subgroup shall de

Personal Navigation and Transportation (road, r

investigate together with wusers representindeth

application needs are already served today by t|

enabl i ng,itnecohrndieqquetso provide them with better se

Recommendati on of Committee Action:
I n order to prorBoNtSeS talpepl glcathalonmulitni t he area o

Transportation (road, rail, water) and to unders
invited to identify appemprmpedantei rug etrtrse ameaf/ orre i mes
sectors by end "WppDécatRP0h2SGTmeeRing focusing
Transportation applications wil/l be held on Feb.

Navi garmmiotn. Su
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| CG/ WGB/ 2011

ATTACHMENT 2.1

WG-B Recommendation 1 for Committee Decision

Prepared by: Wor king Group B

Dat eSudfmi ssi on07/ 09/ 2011

|l ssue Titl e: I ntegrity via ARAI M

Background/ Brief Description of the |ssue:
Advanced Receiver Autonomous I ntegrity Monitorin
it shows the <capabfidri tayvitaot iporno vuisdeer si nstueigtraibtlye t c
procedur es.

Di scussion/ Anal yses:

By the end of this decade there wil!/ be multipl
providing dual frequency services allowing thus
and for an improved ubsaesri sg etoanedc o rys i diéhri sarmseé st @
horizont al Receiver Autonomous I ntegrity Monito
flight, in particular precision approach proced:!
Prot dectvied s (VPL) for these procedures are this ¢
concepts need to be investigated which are | abel

Recommendati on of Committee Acti on:
I CG is invited to encourage global and regional

interested in integrity to

A Il nclude regional systems in the concepts for
A Clarify the use of augmentation systems for /
A Encourage the further work on broadcast parar
A Address certification related issues for ARAI
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| CG/ WGB/ 2011

ATTACHMENT 2. 2

WG-B Recommendation 2 for Committee Decision

Prepared by: Working Group B

Date of Submission: 07/09/2011

Issue Title: Satellite Navigation in Natural Disasters

Background/ Brief Description of the |ssue:

The management of the consequences of natur al

considerabl e chall enge, in particular the provi s
to the affected citizens.

Di scussion/ Anal yses:

I n case of natur al di sasters ground based
di ssemination/ communication may be destroyed or
unavailabl e. Due to the single wayheseuténbks§ &I
significant adv anbtaasgeeds ionvferrasamycgmuaoendr satel i
part.,tchwlser I'inks could allow the dissemination o

affected by the disaster.

Recommendati on of Commi ttee Acti on:

I CG is invited to further discuss the use of sat
t hat-B Wiar oposes to update its work plan addressi:
Di sasters in a dedicated action B6.
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| CG/ WGB/ 2011

ATTACHMENT 2. 3

WG-B Recommendation 3 for Committee Decision

Prepared by: Working Group B

Date of Submission: 07/09/2011

Issue Title: Workshop on New Message Broadcasts in New Signals
Background/ Brief Description of the |ssue:

The definition of the tbmtseerdn antaiva mgaalt i sotna rsd agrnda | fsd' r
is currently ongoing, in particular the definit.i

Di scussion/ Anal yses:
Within the definition of new navigation/ augment
standardi zation enough spare capacity within the
service enhancements.

Recommendation of Committee Acti on:

I CG is invitedBtiostakmrs inader it fwag tr KNVgRagn igziorugp avoa rkossh:
providers/usersd CGnoMGsdi(reg gal sSB Ao n WG) to ideni
message broadcasts using iexisewngi gmalps aheeg. sPB
CDMA, ¢é) .
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| CG/ WGB/ 2011

ATTACHMENT 2. 4

WG-B Recommendation 4 for Committee Decision

Prepared by: Wor king Group B

Date of Submi §§7V 6687 2011

|l ssue Titl e: EstablishmgnbobupfPhoml seht iBonsdéd i n WG
Background/ Brief Description of the I ssue:

Wor kgroup B <covers many aspects of GNSS perfor
appl i-caltatoemd i ssues are iMBtrddhecediasnd dhiexcelsss ¢
group on O6Applicationsd for better discussion.

Di scussion/ Anal yses:

A sagitboup on O6applicationsd may help both the syst
views on the wutilization of GNSS and help to id
their signals and serrvicoars .nglsh e hiad d n tfiofsitceat itdhre a
ways to increase the performance-gffroupt iwel futtcure
convenient channel for user communities to prese
t reeqguirements and feedbacks. Both users and sys

of WGis tasked to support the work idRntified un

Recommendati on of Committee Acti on:

| CG is invited -B ocdmskiederog et heh aB s 8ffebd u s hareing n toe d
OApplicat i-pormo wp IiTshitsaskiebd t o support the work i d:i
of -®WG and report its fWGBdAdi nFgosr onhea fyiaardluyy ydesailrds
be-cchbai red by China and Japan.
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| CG/ WGB/ 2011

ATTACHMENT 2.5

WG-B Recommendation 5 for Committee Decision

Prepared by: Working Group B
Date of Submission: 07/09/2011
Issue Title: Meetingof WG-B _subgroup on fAApplicationso

Munich Satellite Navigation Summit

Background/ Brief Description of the |ssue:
The concept of having interi m-Bmeaentdi nogtsh eaon WGesd iocf a
shown in the past to be very fruitful. The Munic

participants offers tmempes$ s nByidouflt vt wp com dAupcpt | ia

Di scussion/ Anal yses:

An interim meeting shRBI saqrlboeu porogna nA pzpeldi chayt i tome . WG
include topics on LBS, mass mar ket applications
t horough discussion, as aimcgspl ement to the annu

Recommendati on of Committee Acti on:

I CG is invited toBtakkgmoupg cen tAppl itchaet iWGhs wo ul
in the margin of Munich Satellite Navigation S|
communities including at | east LBS and mass mar Kk
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| CG/ WGB/ 2011

ATTACHMENT 2. 6

WG-B Recommendation 6 for Committee Decision

Prepared by: Working Group B

Date of Submission: 08/09/2011

Issue Title: Interoperable GNSS Space Service Volume

Background/ Brief Description of the |ssue:

The initial introduction of the GPS Space Servi
Young/ NASA/ JPBL ast atnhd nlf @& mati on paper. The GPS

on by James Mi-61l WG/ BIA&GA Sept €@ber 7, 2011.

Di scussion/ Anal yses:

An | CG definition of the fspace service volumeo
Provider documentation of GNSS characteristics
domain is needed to provi dpazegr apdpligan iloav aley e
users oifgpsacgenal sl CG recognition of the SSV domai
performance parameters to support GNSS applicat
Admi ni str adntoantsibomd ocfumSSVY supporting GNSS system

The goal is to provide I CG stakeholders a more
al so include the Galileo, GLONASS, and Beidou/ CC

Recommendati on of Commi ttee Acti on:

I n order to address these issues it is recommend
A Develop a I CG definition of the fAspace servic
| evel s of service,

A Develop a template for documenting the Provioc
support GNSS applications in the SSV domain, and
A Using the above template, survey the Provider
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| CG/ WGB/ 2011

ATTACHMENT 2.7

WG-B Recommendation 7 for Committee Decision

Prepared by: Working Group B

Date of Submission: 08/09/2011

Issue Title: Standardization for Maritime Applications

Background/ Brief Description of the |ssue:

Today the standardization procedures for aviatic
understood by the GNSS community. For mariti me
foll owed is not this clear yet.

Di scussion/ Anal yses:
Maritime wusers wild. be
demonstrate -GRNB8fcoBSDE t
encourage maritime wuser s-GN
0
5

t greatly from use o
tbns to meet the need
DS pusdiehe f bnt eardrogttii mma |
rgani
(22)

n
I

Organization (1 MO) is the
| MO documents include A. 91

zation developin
, A.953(23), NAV

Recommendati on of Committee Acti on:

I CG is invited to ¢énaosragetWGI MO on how maritin
by maNSS constellations and to foster the future
note tBadoMsG ders to ihuvuiteel MOssioonew®ne of its
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| CG/ WGB/ 2010

ATTACHMENT 2.1

Prepared by:

WG-B Recommendation 1 Endorsed by CommitteBecision

Working Group B

Date of Submission: 21/10/2010

Issue Title:

Di scuss
Al t houg

Recomme
| C-e mb e
i ntrodu

WG-B Rec. 1: RFI Mitigation

und/ Brief Description of the |ssue:
ntation of GBAS has detected the existenc
cility to cease operations.

ion/ Anal yses:
h the APrivacy Jammer 0 devices are gener a
e internet.

ndati on of Commi ttee Acti on:

r states are encouraged to take appropri
ction of barriers to the production and n
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| CG/ WGB/ 2010

ATTACHMENT 2. 2

WG-B Recommendation 2 Endorsed by Committee Decision

Prepared by: Working Group B
Date of Submission: 21/10/2010
Issue Title: WG-B Rec. 2: Global Multi-Constellation monitoring

network to support integrity

Background/ Brief Description of the I|Issue:
WGB of | CG had a speci al meeting on AGNSS User F
t he potenti al of integrity enhancement s based

multiconstell ation SBAS and ARAI M (Moudvanoedad gRe cae
combinations of these concepts.

Regi onal SBAS monitoring networks in place toda
continuous monitoring of satel | ictoenss,t ewhiat h onwo @
augmentation with ARAI M.

Di scussion/ Anal yses:
A cooperativeconaswet kabfomumbnitor stations coul
constellations with fewer stations.

Wor king Group B includes within its work plan th

Recommendation of Committee Acti on:

I CG is invited to take note of thecposertilalk i o
moni toring network to supBpotra fARAII oW afnudr tehnecro utrha
encouraged to recognize t hvael tirsa nasnp a rnepnocryt aantt seelre
user positioning -cionntsetgerliltayt iboans eadr cohni trneuclttuir e s .

168



| CG/ WGB/ 2010

ATTACHMENT 2. 3

WG-B Recommendation 3 Endorsed by Committee Decision

Prepared by: Working Group B

Date of Submission: 21/10/2010

Issue Title: WG-B Rec. 3: SBAS Interoperability Working Group

Background/ Brief Description of the I ssue:

The SBAS service provhaerworhlaivireg egnt @albp itsd eado arnd ial
and resolve technical i ssues relative to SBAS in

Di scussion/ Anal yses:

The | WG is beginning to address many-Bofelk hei vect
mu kctoinst el |l ati on dual frequency GNSS augmentatio
addressing ionospheric impacts to GNSS.

on of Committee Action:
ed to encourage SBAS service provi de
efine future SBAS integrity architec

Recommendat i
I CG is invit
status and d
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| CG/ WGB/ 2010

ATTACHMENT 2. 4:

WG-B Recommendation 4 Endorsed bommittee Decision

Prepared by: Working Group B
Date of Submission: 21/10/2010
Issue Title: WG-B Rec. 4: Reduction of Vertical Alert Limit (VAL) by

multiconstellation augmentation
Background/ Brief Description of the I|Issue:
Directions of SBASfevqLanhcogmsimakl atdieomudtgment at
made use of in two directions:

a) Enl argement -200 todweréasg d Pa/r e a
b) Reduction of VAL wIIOl e omairmtgei mirreqa.L PV

Di scussion/ Anal yses:
Simul ations have -1Isthomvni & hpds sViAlLl efbd<®ed on dual

SBAS augmentation while maintaini-2@0 dauaavVv e rfaga uz
Currently much attention itshadevovtemrdade drhea bwhiel
VAL would be also of interest.

Recommendati on of Committee Acti on:
I CG is invited to take note of t haeo npsotteelnltaitail o nt «
frequency SBAS aBdt a of elnlcowrfagret W&r t his wor k.
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| CG/ WGB/ 2010

ATTACHMENT 2.5

WG-B Recommendation 5 Endorsed by Committee Decision

Prepared by: Working Group B

Date of Submission: 21/10/2010

Issue Title: WG-B Rec. 5: Benefit of multtGNSS for maritime and land
applications

Background/ Brief Description of the I ssue:

Much of t heB fhoacsu sbh eoefn WGn {GIN&S Sh emefsit ted | aft i munlst if or

Di scussion/ Anal yses:

Maritime and | and users also will benefit great/|
should be performed t o-GANe&Bo ncsotnrsatteel | tad n efnist st oo fm
maritime and |l and wuser commumii ttiies dmd pé mao uroar

mul ti GNSS use.

Recommendation of Committee Acti on:

I CG is invited to t-Bkteo niodentainfdy eam ocap amgep WWGat e
and/ or | and navigation (maritime may be easier)
applications and how thoég maNII reoentt sl Icotuil @n D.e
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| CG/ WGB/ 2010

ATTACHMENT 2. 6

WG-B Recommendation 6 Endorsed by Committee Decision

Prepared by: Working Group B

Date of Submission: 21/10/2010

Issue Title: WG-B Rec. 6: Enhancement of GNSS services for Indoor
Background/ Brief Description of the |Issue:

One possible enhancement of GN&S&G&oseapplciecat ison®.

Di scussion/ Anal yses:
1. Possibility of improvements in the GNSS rece
or by introducing an FEC (Forward Error Correcti
detection threshol d.

2. Possibility of-bagegnhe mtaiviggas abeal Isiitgenal s wi th
assisted GNSS or PNT information through inter
(standards for personal communication) .

Recommendation of Committee Acti on:
I CG is invited to t &ketonoetxeplamrd drheo uroasgsei bWG i t
servicdeofoapphication/ navigation, paying attent
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| CG/ WGB/ 2010

ATTACHMENT 2.7

WG-B Recommendation 7 Endorsed by CommitteBecision

Prepared by: Working Group B
Date of Submission: 21/10/2010
Issue Title: WG-B Rec. 7: Interim meeting of WGB during CSNC
2011
Background/ Brief Description of the I|Issue:
Chinese Satellite Navigation Conference (CSNC) i

with more than 1000 participants in CSNC 2010.
together with CPGPS (Chi nesai PNawfiegsastiioonnal Fso rounm.GF

Di scussion/ Anal yses:
China offers the opportuniBt ydutrd nhgo sCtS NaCn 2i0nltler i m

Recommendation of Committee Acti on:

I CG is invited-B ocamskiedenrost et tehaadr gdthi zati on of a
2011. Topics to be addressed aree.gti l|RF uinndteerr fc
mul tipat h, integrity, |l and/ maritime users and wi
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ATTACHMENT 3

| CG/ WGB/ 2010

I C6 W& Meeting Agenda

Wednesday, October 20, 09:00 13:00

09:TM®: 1{Wel come and adoption o
09:-18: 0|Di scussion oB fdepamme i
09:-089: AU.S. Augmentation SILEI dredge
FAA
09:11D: A Performance EnhancgXingqun Zhan
System: Il ntegrity gShanghai Ji a
University
09:19®: Al onospheric Monitor Dongkai Yang
Bei hang Univ
10:T1D: A Alternative lonosphHv. Tyubalin
Compensation I nstitute of
Engineering
10:739: A Out comesB oSpecWGal MS. Wal lnner
AGNSS User PositionESA
10:78Q: AGNSSDbor ApplicatiolN. Neel akant
| SRO
l11:ina@: 3 Coffee break
11:i3@: O{WGB wor kpl an Discussi oAl l
12:71@@: 3|1 dentification of topilAll
unt il | CG6 and plannin
12:713AB: 0lorganization of Prepar|All
Group B to I CG Plenary
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4th Meeting of ICG SaintPetersburg, Russian Federation; 18 September 2009
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ICG/WGB/REC1/SEP2009

Attachment I

Recommendation forCommittee Decision

Prepared by: Working Group B

Date of Submission: 09/17/09

Issue Title: Endorse WG-B revised workplan

Background/ Brief Description of the |ssue:

The revision takes into account the progress in the definition of the activities of the ICG and the
Providersd Forum. A past action (Ref. action Bl

of a reference document on models and algorithms fassigheric and tropospheric corrections is
considered closed taking into account that significant work on this area has been already done by other
bodies outside the ICG.

Di scussion/ Anal yses:

Comments recBRivedoraporWwWG ed in revisioon. fRethed
comment s.

Wor kpl an is providedhtao rtshd oworcloimmgndrsoups co
WGB <c©dhairs wildl finalize the workplan and propo

opportunity.

Recommendati on of Committee Acti on
WGB recommends that | CG endorse the i mplementat.
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| CG/ WGB/ REC2/ SEP20

Attachment [

Recommendation for Commi ttee Decisio

Prepared by: Working Group B

Date of Submission: 09/17/09

Issue Title: Action B1 to be cancelled

Background/ Brief Description of the |lssue:

Action BlBowothkhpepl &% i s proposed to be cancell ed.

Di scussion/ Anal yses:
To f alpl oo osely the different initiatives that
characterize the ionosphere during the next per.i

Recommendati on of Committee Action:
WGB recommends that the | CG support initiatives
ionospheric phenomena and its impact on GNSS.
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ICG/WGB/REC3/SEP2009

Attachment [

Recommendation for Committee Decision

Prepared by: Working Group B

Date of Submission: 09/17/09

Issue Title: Planned WG-B Workshop

Background/ Brief Description of the | ssue:

Consistent with theB,retvheas ewo wloiolkd) ptd mae u ywof wkVdGh o s
| C-6.

Di scussion/ Anal yses
The workshop is pl a
Muni ch, Qdrlmamay,c h9 2

nned to be held on the margi:
010, on 8 March 2010.

Recommendati on of Committee Action:
WGB recommends that the | CG endorse its -proposal
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3rd Meeting of ICG Pasadena, USA, 812 December 2008
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ICG/WGB/REC/DEC2008

Recommendati on for Commi ttee Deci si ol

Prepared by: Working Group B or individual Members or Associate Members

Date of Submission: 11 December 2008

Recommendati on of Committee Action:

The Working Group recommends to align its furthe
and tropospheric corrections for GNSS systems wi
for Aviation Operationso swubaiitomdObgyanihzatlinarer(
Panel
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2ndMeeting of ICG Bangalore, India, 57 September 2007
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Report
Syst ems

1.

| CG/ WGB/ SEP2007

of the Working Group B: Enhancement of pe

services

The Working Group B on Enhancement of Perf
meeting

6 September 2007 and in accordan

on
considered the assigned actions.

2.

The recommendati ons of the Working Group

AR The Working Group recommended to align

d troposph:i
ects on GN.
A

algorithms for ionospheric a
f
I O) GNSS p:

n
paper titled Al onospheric eff
I nternati opnal OCganl zAviani (I C
The Working Group agreed that the problem of multipath and related mitigation
actions affecting both GNSS systems and user receivers, especially for mobile
receivers would be addressed by the use of (i) advanced modulation techniques
such as, a binary o carrier (BOC), a multiplexed binary offset carrier (MBOC)

and an alternate BOC,; (ii) choice of ranging codes; and (iii) choice of centre
frequencies vig-vis the signaldn-space characteristics of present and planned
GNSS;

The Working Group noted that extension of GNSS services for indoor applications
is closely linked with terrestrial mobile services technology, modulation schemes
such as, frequency modulation (FM), carrier offset frequency division multiplex
(COFDM), and solving technologies for broadband wireless access (BWA) like
WiFi and Worldwide Interoperability for Microwave Access (WiMAX), which are
getting integrated with 3G/4G techniques for personal computers and maobile
phones. It was also noted that usabilityGMISS services for indoor applications
could be further improved if GNSS systems incorporated modern GNSS signal
structures with modulations like BOC and MBOC, and a use of a powerful pilot
carrier, which would help to improve tracking and acquisition gerfance of a
receiver. Other technologies like communications, meeztromechanical
systems for supporting a GNSS based positioning need to be explored.
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WORKING GROUP C: INFORMATION DISSEMINATION AND CAPACITY
BUILDING
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18thMeeting of ICG Wellington New Zealand6 - 11 October 202
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17thMeeting of ICG, Madrid, Spain, 1520 October 2023
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16thMeeting of ICG, Abu Dhabi, United Arab Emirates, 4 October 2022
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15thMeeting of ICG, Vienna, Austria, 27 SeptembérOctober 2021
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| CG/ REC/ 2021

Recommendati on for Commi ttee Deci si 0Ol

Prepared by: Working Group C on Information Dissemination and
Capacity Building

Date of Submission: 30 September 2021

Issue Title: Establishment of the Project Team A0
Monitoring usinglow-Cost Recei ver Systemso

Background/ Brief Description of the | ssue:

Space weather refers to conditions in space (¢t
thermosphere) t hat can influence the pkasded manc
technol ogi cal syst ems. | o,noaswrheerralc, iamde gmil dadlid ile

a major category of space weather effects that n

Field experiences of past several years showed
systems at | awgat seral e for space

- Exi stiwgaspmpacereceivers are expensive

- Antenna costs are additional cost s

I f -d oswmt receiver syst ems, devel oped wusing hardw
Android device, can be used for space weather m

with receiver system co-6h,ithliargge asndalead udcadli @mynmar

As several research reports show that it is pos:
used for space weatclhesrt mercieti vreirng ywsdiemrms .| ow

Di scussion/ Anal yses:

The University of Tokyo-chbas akceady r-adcscyusrtaecpye d o
positioning thati70i ¢cens aadc preadyromlng@s are qui't
| arsgeal e depl oy-mesnt .r ©¢ diev e tbeewyasvt aeinisa braey. al s o

Lowost does not mean only receiver and antenna ¢c
cost-l dgqagiang devices. For example, such as:

- RaspberryPi device, Arduino or other Single E
- Androi d Deplacree (&GmaTabl et )

Easy to use and deploy system:
- System for working environment not only in tfF
knowl edge.

Experience from the International Space Weather
devel op space weather science in Africa, showe
enhancement .-cdbhereéoeievel owy sitge e r wdhoeedtd amd mivd e v ie
net work for science using GNSS, shedding | ight o
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Recommendati on of Committee Action:
To establish the p€ojectmpkeamewttprot ohgp&®&Gsyste
possibiliticostofrecseivegrl swstems for space weat he
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14thMeeting of ICG, Bengaluru, India,-8l3 December 2019
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13thMeeting of ICG, Xi‘an, China, 49 November 2018
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| CG/ REC/ 2018

Recommendation for Commi ttee Decision

Prepared by: Working Group C on Information Dissemination and
Capacity

Date of Submission: 8 November 2018

Issue Title: Strengthening GNSS Education, Training and Capacity
Building

ckground/ Brief Description of the | ssue:

0O17,-1atmebei h@GG Working Group C recommended
apacity building should be undertaken. The ¢
he process by whicbtiandividpabysyeanddorganmi na
s, equipment and other resources needed to d
e

k
2
c
t
I
I : | arger audience, | arger impact, etc).

w o9 0 — @
OO0 w "~ W

0]
a

Di scussion/ Anal yses:

During work group discussions, problems with cur
- l inks between needs and supply are weak;

- training institutions are isolated and commut
- there is insufficient devel opment of teachi ng
- alternative methods of capacity building are
- ' imited funds availability.

El ements of GNSS Education capacity building mic
Teacher tedmabbihdiagtivities;

- I nfrastructure constructi on;

- Educati onal environment ;

- I nformation di sseminati on;

- Funding. support

Recommendati on of Commi ttee Acti on:

To strengthen cooperation with industry, govern
i mprove GNSS education, training and capacity bu
- Continued outreach to policy and decision mask

- Supporting the exchange of experts and educat
- I ncreased engagement of .women and young prof e
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12thMeeting of ICG, Kyoto, Japan,-3/ December 2017
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| CG/ REC/ 2017

Recommendation for Committee Decision #1

Prepared by: Working Group C on Information Dissemination and

Capacity Building

Date of Submission: 5 December 2017

Issue Title: Strengthening Education and Training in global navigation

satellite systems and information dissemination

Background/ Brief Description of the | ssue:

The devel opment of gl obal navigation satellite s
and devel opmentatefd @PSi cati ons and fosters the
therefore essential to bruiolladgicapaand yensaun det uaste
workforce for the growing opportunities in the C
Di scussion/ Anal yses:

The presentations made by the representatives o
University of Geodesy and Cartography, Moscow Ti
Road School of Bei hang UniversetyandTolkeychnOdhioget
University of Tokyo and the Regional Centre for
the Pacifi eCHIRCES)STEIAfPi | i ated to the United Natio
activities inGNSGmataiprmadpitihda iwse tcdhfrough seminar s,
particularly in developing nations.

The working group noted the educational resour ce
technologies and applicabavsead iawfaod médti eonons dursc
(www. navi)pewhachet s a duly updated single entry g
beneficial for the entire GNSS community.

The working group also noted a cooperation with
its focus group on Edwucation, Training and Cap
Federation of Surveyors (FlI &pibhimyngfatedasatesont
capacity building resources on gl obal geodetic r
Recommendati on of Committee Action:

The working group C recommends that I CG join for
deliver tathagdetladd ngamadi ttyechni cal advisory activi
expertise regarding GN®brss ,t ewarntoil mwli aersl ya naln caguprl a g
women and young professionals. Addi thwinladilrnyg drud
wor kforce index should be undertaken.

Consistent with this recommendation and in order
educational materiahariagp paetli nodyodantulp eeradas i bi l
taken into account .
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http://www.navipedia.net/
http://www.navipedia.net/
























































































































































































































































































