'
\ s »
‘\I‘C G " International Committee on
3 N 2 A Global Navigation Satellite Systems
o)

Eleventh Meeting of the
International Committee on Global Navigation Satelite Systems

7 — 11 November 2016
Sochi, Russian Federation

JOINT STATEMENT

The Eleventh Meeting of the International Commitb@eGlobal Navigation Satellite Systems

(ICG) was held in Sochi, Russian Federation, fronto 711 November 2016 to continue

reviewing and discussing developments in globaigeion satellite systems (GNSS) and to
allow ICG members, associate members and obsetweasldress recent developments in
their organizations and associations with regar@N5S services and applications. ICG also
addressed high precision GNSS applications in uarfi@lds of the world economy.

The Designer General and Deputy Director of thecBssos State Corporation for Space
Activities, the Mayor of the Sochi City delivereganing speeches on behalf of the Russian
Federation. The Director of the Office for OutelaBp Affairs also addressed the Meeting.

The Meeting was hosted by the Russian Federatidnoaeganized by the Roscosmos State
Corporation for Space Activities. The Meeting waterded by representatives of China,
India, ltaly, Japan, the Russian Federation, theedrArab Emirates, the United States and
the European Union, as well as the following inte@&nmental and non-governmental
organizations: Arab Institute of Navigation, Asiadfic Space Cooperation Organization,
Civil Global Positioning System Service Interfacen@nittee, European Space Agency,
European Space Policy Institute, European PosiDatermination System, Interagency
Operations Advisory Group, International AeronaaitiEederation, International Association
of Geodesy Reference Frame Sub-Commission for Eurégernational Association of
Institutes of Navigation, International Bureau oélMhts and Measures (BIPM), International
Union of Radio Science, International FederatiorSofveyors, International Earth Rotation
and Reference Systems. Representatives of theeOfific Outer Space Affairs and the
International Telecommunication Union also partitga. Korea was invited to attend as
observer.

ICG recalled that the General Assembly, in its r@dolution (A/C.4/71/L.2), had noted with
satisfaction the continuous progress made by IC@ands achieving compatibility and

interoperability among global and regional spacsebdapositioning, navigation and timing
systems and in the promotion of the use of GNSS thed integration into national

infrastructure, particularly in developing counstieThe Assembly had noted with
appreciation that ICG had held its Eleventh Meetm@ochi, Russian Federation from 6 to
11 November 2016.



ICG noted that the working groups had focused @nftilowing issues: systems, signals,
services; enhancement of GNSS performance, newcesrand capabilities; information
dissemination and capacity-building; and referenaees, timing and applications.

The Working Group on Systems, Signals and Servicé€8Vorking Group S), completed its
first year of activities using its updated orgatimaal structure approved by the Committee
at the tenth meeting of the ICG. This structurdudes a subgroup on Compatibility and
Spectrum Protection and a subgroup on Interopésabdnd Service Standards. The
Compatibility and Spectrum Protection subgroup detito continue addressing the need for
worldwide GNSS spectrum protection through an ugdlaecommendation for ICG member
administrations to encourage protection of Radioviftion Satellite Service (RNSS)
spectrum from the unwanted emissions. Efforts tcoarage reporting on domestic RNSS
spectrum protection through the Scientific and Técdl Subcommittee of the Committee on
the Peaceful Uses of Outer Space will also contirmmel an Experts Seminar on GNSS
spectrum will be held in December 2016 in conjwrctvith a United Nations regional
workshop on GNSS in Kathmandu, Nepal. The IntenfegeDetection and Mitigation (IDM)
task force working under the subgroup organizedcamapleted the fifth ICG IDM workshop
in Changsha, China in May 2016. Th8 @orkshop focusing on both network-based and
sensor-based (crowd sourcing) IDM capabilities Wil held in May 2017 in conjunction
with the Baska (Croatia) GNSS Conference.

The Subgroup on Interoperability and Service Stedglheld a meeting in Vienna, Austria in
June 2016 to discuss follow-up work on performastzndards and interoperability. The
discussions on interoperability based on previgssesn provider workshops resulted in two
recommendations, one related to open service sgatahts, and the second related to system
time aspects of interoperability among multiple @GNS he International GNSS Monitoring
and Assessment (IGMA) task force conducted seveegtings in 2016, and initiated a joint
trial project with the International GNSS Servid&$) to demonstrate a global GNSS
monitoring and assessment capability, by monitoanigmited set of GNSS parameters. A
related recommendation to conduct an IGMA workslmpconjunction with the China
Satellite Navigation Conference (CSNC) in 2017 masghai, China was adopted by the
Committee. Finally, the working group briefly dissed a new area of possible future work
included in its work plan focused on system-of-sgst operations such as orbital debris
mitigation and orbit deconfliction, taking noteapresentation made in the Providers’ Forum
by the Russian Federation.

The Working Group on the Enhancement of GNSS Perfanance, New Services and
Capabilities (Working Group B)is progressing significantly in establishing atemoperable
GNSS Space Service Volume (SSV). Joint simulatomrmlucted by the group provide clear
evidence that for space users at high altitudeectoshe geostationary orbit or higher, no
single constellation can provide a sufficient le9EIGNSS signal availability. Exploiting the
interoperability between all systems allows achmeet of GNSS signal availability very
close to 100%. Members of Working Group will condwutreach activities on the
interoperable GNSS SSV including the publicationaof ICG SSV booklet, conference
sessions and papers together with supportingriditige video material. Future areas of work
in relation to the interoperable GNSS SSV are ifiedt All service providers are involved
in the SSV activities.

Search and Rescue (SAR) services will be implendehteGalileo, the Global Navigation
Satellite Systems (GLONASS) and Global PositiontBgstem (GPS) according to the



International Satellite System for Search and Res@OSPAS SARSAT) standards.
Assessments are ongoing regarding the future ewnlof BeiDou SAR functions.

In relation to new services and capabilities, femttbis provided on scientific experiments
exploiting high precision on-board clocks that shbwe potential to significantly improve the
measurement accuracy of the gravitational red-skiftture integrity concepts based on
Advanced Receiver Autonomous Integrity MonitoriddRAIM) will continue to be studied
with the objective of exploiting the interoperatyilbetween the different systems for safety
of life applications.

Space Weather aspects will continue to be addreskewving improvements that are
achievable by advanced ionospheric modelling ac€iver technologies.

The Application Subgroup of Working Group B congauits work and presented an
Application Catalogue together with an initial viers of an online questionnaire to collect
future user needs. The Application Subgroup willrkvavith the final objective to issue a
report based on the feedback collected througlbnliee questionnaire.

The Working Group on Information Dissemination and Capacity-building (Working
Group C) reviewed the implementation status antbvieup to its recommendations and
noted the continuous progress made in 2016 by the&kMy Group with the support of the
Office for Outer Space Affairs in the promotiontbé use of GNSS. Additional work carried
out by the Office for Outer Space Affairs in sugpafrthe ICG, including the regional GNSS
workshops, have been carried out satisfactorily.

The Working Group emphasized that the Regional @entfor Space Science and

Technology Education, affiliated to the United Mat, which also serve as information

centres for ICG and its Providers’ Forum, have bserking towards the establishment of a

network of institutions involved or interested iINGS. With support of the GNSS Providers,

they have also identified new applications thatiddoe developed in the regions on the basis
of GNSS services.

The Working Group on Reference Frames, Timing and Aplications (Working Group D)
noted significant continued progress on the geodatd timing references by the ICG GNSS
Providers. Specific progress was noted: (1) theilablty of the new release of the
International Terrestrial Reference Frame (ITRF3044d the significant contribution of
GNSS data, (2) the refinement of the alignment&NES associated reference frames to the
ITRF, and (3) the information on the GNSS timinterences, the BIPM publications and the
inter-comparisons of GNSS time offsets.

Working Group D has contributed and will continoecbntribute to the IGMA initiative and
in particular through the IGMA trial project ancetfoint International GNSS Service (IGS) -
IGMA Call for Participation.

The Working Group D noted lack of progress on twecs#fic recommendations, number 12
and 23: one in relation to the provision to the IGISGNSS data of Providers’ tracking
stations, and one on the possible provision by GR&%iders of satellite data that would
help improving orbit modelling and accuracy. TheMag Group D Providers Members are
solicited to follow up the implementation of theoenmendations.



ICG accepted the invitation of Japan to host thelfttv Meeting of ICG on 3 to 8 December

2017. The Office for Outer Space Affairs, in itpaaity as the Executive Secretariat of ICG
and its Providers’ Forum, will assist in the pregteoms for the meeting and for interim

planning meetings and working group activities ¢éohleld in 2017. ICG noted expressions of
interest by China in hosting the Thirteenth MeetrfigCG in 2018, by India in hosting the

Fourteenth Meeting in 2019 and by the Office fort@duSpace Affairs in hosting the

Fifteenth Meeting of ICG in 2020 in Vienna.



