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RESERAPPORT

THE EIGTH MEETING OF THE INTERNATIONAL COMMITTEE ON

GLOBAL NAVIGATION SATELLITE SYSTEMS (ICG-8)

Dubai, UAE, november 2013
Mikael Lilje, Geodesienheten

BAKGRUND

Det attonde motet av “International Committee on Global Navigation Satellite Systems (ICG)”hélls i
Dubai mellan 9 och 14 november 2013. For ca 10 ar sedan bildades UN Committee on the Peaceful
Use of Outer Space (COPUQS) en gruppering med namnet Action Team on Global Navigation Satellite
Systems (GNSS). Resultatet blev att ICG bildades och att UNOOSA (UN Office for Outer Space Affairs)
skulle ansvara for ICG. Tanken ar att starka utvecklingen av GNSS genom att ha ett forum dar
leverantorer och anvandare traffas for att diskutera gemensamma utvecklingsfragor.

Den internationella lantmatarféreningen FIG dr medlem av UNOOSA och undertecknad ar FIGs
representant. Det var av den egenskapen som jag for till Dubai. Det finns dessutom starka kopplingar
till geodesienhetens arbete i det som diskuterades pa motet varfor det ar naturligt att Lantmateriet
ar med vid dessa moten.

ICG har vuxit i betydelse under de senaste aren. | ar kom mer dn 170 deltagare dar Ryssland och Kina
kom med stora delegationer. Noterbart ar ocksa att alla leverantorer av satellitpositioneringssystem
som GPS (USA), Galileo (Europa), Glonass (Ryssland) och Beidou (Kina) deltar aktivt i ICG och pa dessa
moten. | samband med motena sa redovisar de 6ppet om planerna for respektive system och bland
de deltagarna som har varit med under flera ICG-moten sa har klimatet mellan de olika
leverantorerna blivit mycket mer 6ppet. Idag ser alla systemleverantorerna fordelarna med att de
samverkar for anvandarnas skull men ocksa for deras egen skull. Som anvandare av GNSS, som &r ett
samlingsnamn for de olika satellitpositioneringssystemen, vill vi ha en mottagare (idag t.ex. GPS) som
klarar av att ta emot signaler fran alla systemen samtidigt. Den stora fordelen blir att vi kan dra nytta
av att det finns oerh6ért manga satelliter tillgangliga vid matning vilket sikerstaller framforallt
tillgangligheten och méjligheten att géra matning.

Lantmateriet har en nationell samordningsroll kring Geodesi och den informationen som vi far vi
moten som detta sprider vi via olika forum till anvandare i Sverige.

JOINT STATEMENT FROM ICG-8

Som en sammanfattning av motet kommer alla deltagarna éverens om en “Joint Statement” innan
motet avslutas. Dessutom tas det fram ett antal rekommendationer fran ICG. Sammanfattningen
finns i bilaga A.

Foredragen som presenteras ger en bra bild pa laget i utvecklingen av GNSS samt pa anvandningen
av GNSS. ICG motet ar inte som en konferens dar deltagarna skickar in forslag pa foredrag och att ICG
sedan byggs upp med féredragningar fran morgon till kvall. Detta moéte har planerats vid ett par
andra planeringsmoéten under det senaste aret. ICG kan ses som det tillfalle dar GNSS leverantérerna



traffas for att gemensamt redovisa laget och planer samt att planera vad som behdéver géras under
det kommande aret. Det ar ocksa ett tillfdlle da ett stérre antal anvandarorganisationer ar med for
att lyssna och bidrag. ICG startar med gemensamma sessioner da alla 4r samlade men ganska snabbt
bryts det ner till arbete i de fyra olika arbetsgrupperna som éar

- Working Group A; Compatibility and Interoperability

- Working Group B; Enhancement Performance of Global Navigation Satellite Systems Services.

- Working Group C; Information Dissemination and Capacity Building

- Working Group D; Reference Frames, Timing and Applications

Fran arbetsgrupperna tas det fram férslag pa rekommendationer som sedan diskuteras i plenum. Alla
foredrag tillgdngliggors pa UNOOSAs hemsida
(www.oosa.unvienna.org/oosa/en/SAP/gnss/icg/meetings.html).

SUMMERING KRING UTVECKLINGEN AV GNSS

GNSS leverantérerna har en stark roll inom ICG. Att fa dem att tréffas pa detta vis ett par ganger per
ar ar viktigt vilket gor att deras fragestallningar kommer i fokus. Det som inte lyfts fram sa mycket ar
da anvandningen men det finns andra forum dar detta lyfts fram dn mer som t.ex. FIG-konferenser.
Dock sa ar detta ett viktigt forum for dem dar de traffas for att diskutera gemensamma fragor. Forsta
sessionen pa ICG, efter vilkomstanféranden, ar beskrivning av laget hos respektive leverantér. Vad
som sarskilt kunde noteras denna gang ar:

e USA presenterade status for GPS
0 USAs policy ar att forse varlden med kontinuerlig och global tillgénglighet till fredlig
anvandning, gratis for direkt anvandning samt verka for och uppmuntra till kompatibilitet
och interoperabilitet
0 Den fjarde GPS IIF satelliten skickades upp i maj och atta till finns tillgdngliga att skickas
upp. Det gor att det for tillfallet finns 31 satelliter som fungerar.
0 Hemsida: http://www.gps.gov/

e  Ryska GLONASS meddelade att:

O Glonass tryckte pa att deras civila tjanster ar fritt tillgdngliga globalt

0 Glonassprogram beslutades 3 mars 2012 och tacker perioden 2012-2020 och innehaller
dessutom en budget kopplad till den. Glonass ar prioriterat i Ryssland.

0 28 satelliter har skjutits upp av dem ar 24 i bruk. Under 2013 har de haft problem med
uppskjutningar som t.o.m. har havererat. Under 2013 har endast en ny satellit skjutits
upp.

0 Hemsida: www.glonass-center.ru

e EU presenterade statusen fér Egnos och Galileo:

0 Galileo har fortfarande endast fyra satelliter uppskjutna. Uppskjutningar under 2013 har
skjutits upp.

0 |0V forvantas fortfarande att bli natt under 2013 med malet om Initial Operational
Capability (10C) under 2014/5 och Full Operational Capability (FOC) under 2020 med 30
satelliter.

0 Forsta matningarna baserade pa Galileo satelliter rapporterades 12 mars, 2013.

0 Tjansterna som kommer att tillhandahallas blir Open Service, Public Regulated Service,
Search och Rescue Service, Commercial Service. De tre forsta kommer att finnas
tillgangliga fran 2014.

0 Hemsida: ec.europa.eu/galileo

e Kina presenterade statusen for Beidou:



0 En ny version av Development of BeiDou Navigation Satellite System (v 2.1) har
publicerats.

O Fas 2 av Beidou, den regionala komponenten, nadde Full Operational Capability (FOC)
under 2013. Fas 3 som utvecklar Beidou fran regional till global tackning under andra
hélften av decenniet har paborjats. Testsatelliter kommer att skjutas upp under 2014.

0 Kineserna gav uttalanden om att Beidou kommer att forse varlden med kontinuerliga,
stabila och globala tjanser och att Beidou till hor bade Kina och varlden.

0 Hemsida: http://en.beidou.gov.cn/

e |ndien presenterade statusen av GAGAN and IRNSS

O GAGAN star for GPS Aided GEO Augmentation Navigation System.

0 GAGANs huvudfokus ar civilt flyg for att sdkerstdlla sdkrare utnyttjande av Indiskt
luftrum samt lagre bransleférbrukning.

0 GAGAN inkluderar 3 GEO satelliter, 3 markstationer samt 2 driftscentraler. Tva av
satelliterna har skickats uppoch GSAT-15 kommer att skickas upp inom 2-3 ar.

O IRNSS &ar ett oberoende regionalt navigationssystem som kommer att inkludera sju
satelliter. Forsta satelliten skickades upp den 1sta juli i ar. Full konstellation forvantas i
slutet av 2015.

e Japan presenterade statusen kring deras system som heter Quasi Zenith Satellite System (QZSS).
0 Den forsta QZSS satelliten Michibiki kommer att féljas av ytterligare tre till med start av
tjanster senast 2018.
O Japan har beslutat att 6ka takten i utvecklingen sa skyndsamt som majligt.
0 Malsattningen, med tre GEO satelliter, &r att ha sju satelliter i omlopp.

ANDRA INTRESSANTA NOTERINGAR

Bland de manga intressanta foredragen kan féljande noteras:
0 Min egna presentation kring FIG Technical Seminars on Reference Frames in Practice
O Att ITRF2013 forvantas lanseras under 2014, troligen under sen-sommaren.
0 En eventuellt omdefinitionen av UTC under 2015 kommer att fa konsekvenser pa GNSS,
framst Glonass.
O En rad foredrag diskuterade applikationer av GNSS inom trafikstyrning, jordbruk och
gruvdrift.

ARBETSGRUPPSMOTE, WORKING GROUP D ON REFERENCE FRAMES, TIMING
AND APPLICATIONS AND ITS TASK FORCES ON GEODETIC AND TIMING
REFERENCES

FIG leder arbetsgrupp D tillsammans med representanter fran den Internationella
Geodesiassociationen IAG m.fl. De moten som genomfordes lockade 20-30 personer.
Minnesanteckningar (pa engelska) kan hittas i appendix B. Alla minnesanteckningar fran denna
arbetsgrupp, liksom for de 6vriga, finns publicerade pa ICGs websida.

Kortfattat kan namnas att:

o Moycket fokus lades kring den eventuella omdefinitionen av UTC och vad det kan paverka de tider
som GNSS arbetar i. Framférallt for Glonass var detta en viktig fraga eftersom hur de har
definierat sin tid skiljer sig at fran den Ovrigas.

e IGS projektet MGEX, som berdr multi-GNSS och déar Sverige deltar med observationer fran nagra
stationer, lyftes fram tillsammans kring satsningen IGMA som ar ett projekt inom ICG och som
ocksa berdr multi-GNSS.

e |CG beslutade om ett antal rekommendationer med koppling till WG D. Dessa ar:



0 WG-D Recommendation #16 — Information on the works related to the proposed
redefinition of UTC (revision)

0 WG-D Recommendation #18 — Assessment of the alignments of GNSS associated
reference frames to the ITRF

0 WG-D Recommendation #19 — Official provision of a rapid UTC (UTCr) of the BIPM

0 WG-D Recommendation #20 - BIPM publication of [UTC — GNSS times] and [UTC — UTC
(k)_GNSS]

0 WG-D Recommendation #21 — On the monitoring of the offsets between GNSS times

NASTA MOTE AV ICG

Europa kommer att arrangera ICG-9 i Prag mellan 10-14 november nasta ar. USA har redan meddelat
intresse av att arrangera ICG-10 under 2015.



Appendix A: Joint Statement

The Eighth Meeting of the International Committee on Global Navigation Satellite Systems (ICG) was
held in Dubai, United Arab Emirates (UAE) from 10 to 14 November 2013 to continue reviewing and
discussing developments in global navigation satellite systems (GNSS) and to allow ICG members,
associate members, and observers to address recent developments in their organizations and
associations with regard to GNSS services and applications. Chairman of the UAE
Telecommunications Regulatory Authority (TRA), H.E. Mohamed Ahmad Al Qemzi and Chairman of
the Emirates Institution for Advanced Science and Technology (EIAST), H.E. Hamad Obaid AlMansouri
delivered an opening speech on behalf of host government. A representative of the United Nations
Office for Outer Space Affairs also addressed the Meeting. ICG addressed GNSS science and
innovative technology applications and future commercial applications. Representatives from
industry, academia and governments shared views on GNSS compatibility and interoperability. EIAST
hosted the Meeting on behalf of the Government of Dubai. Attendees included China, India, Italy,
Japan, Malaysia, the Russian Federation, the United Arab Emirates, the United States of America, and
the European Union, as well as the following intergovernmental and nongovernmental organizations:
Civil Global Positioning System Service Interface Committee (CGSIC), European Space Agency (ESA),
Federation Aeronautique Internationale (FAl), International Federation of Surveyors (FIG),
International Association of Institutes of Navigation (IAIN), International Association of Geodesy (IAG)
and IAG Reference Frame Sub-Commission for Europe (EUREF), International Bureau of Weights and
Measures (BIPM), International Earth Rotation and Reference Systems Service (IERS), International
GNSS Service (IGS) and Interagency Operations Advisory Group (IOAG). Representatives of the Office
for Outer Space Affairs and the International Telecommunication Union (ITU) also participated. A
representative of Canada was invited to attend as observer. The representatives of the Asia-Pacific
Space Cooperation Organization (APSCO), the African Regional Centre for Space Science and
Technology Education - in English Language (ARCSSTE-E), and Space Generation Advisory Council
(SGAC) also participated. The representatives of the Arab Institute of Navigation (AIN) and the
European Space Policy Institute (ESPI) also attended and were recognized by ICG as new observers.

ICG recalled that the United Nations General Assembly, in its resolution 67/113 of 18 December
2012, noted with appreciation the continuous progress made by ICG towards achieving compatibility
and interoperability among global and regional space-based positioning, navigation and timing
systems and in the promotion of the use of GNSS and their integration into national infrastructures,
particularly in developing countries, and also noted with appreciation that ICG held its seventh
meeting in Beijing from 5 to 9 November 2012.

The ICG considered the future scope of its work and organizational structure, and ways and means to
enhance user input and the visibility of the ICG, and other proposals to increase the effective
implementation of its recommendations. In this regard, the ICG adopted a Mission Statement
contained in the Annex to this statement, concluded that the ICG, as a platform for open discussions
and information exchange is a great success, and adopted “The Summary of discussions concerning
the Future of the International Committee on Global Navigation Satellite Systems”. ICG noted that
the working groups focused on the following issues: compatibility and interoperability; enhancement
of the performance of GNSS services; information dissemination and capacity-building; and reference
frames, timing and applications.

The Working Group A on Compatibility and Interoperability (WGA) addressed all four areas of its
current work plan during its inter-sessional meeting held in Vienna, Austria in June 2013 and during
the ICG-8 meeting. The compatibility and International GNSS Monitoring and Assessment (IGMA)
subgroups of WG-A provided reports at the intersessional meeting that formed the basis for
recommendations on spectrum protection, open service performance, and the monitoring of open



services. Recommendations were also presented to the Committee related to interoperability and
interference detection and mitigation. In additional to the inter-sessional meeting, WGA organized
and completed the second ICG Interference Detection and Mitigation Workshop and the first
Interoperability Workshop, held in Honolulu, USA, April 2013, and reported the conclusions to the
working group. The next IDM Workshop will take place in May 2014 immediately preceding the China
Satellite Navigation Conference (CSNC-2014). Two regional interoperability workshops involving
users and manufacturers from Russia and China, as well as members of the Interoperability Task
Force, will be held in Moscow, Russian Federation in conjunction with Moscow Satellite Navigation
Forum in April 2014 and in Nanjing, China in conjunction with the China Satellite Navigation
Conference in May 2014, correspondingly. A meeting of the IGMA subgroup is planned for 22-26
June 2014 in Pasadena, USA in conjunction with the 20th anniversary IGS Workshop, and the 2014
inter-sessional meeting is tentatively scheduled for July at the ITU in Geneva, Switzerland. The

Working Group B on the enhancement of GNSS service performance (WGB) has made significant
progress in establishing an interoperable GNSS Space Service Volume (SSV) during the Eighth
Meeting of ICG through significant pre-work, presentations at the Meeting and additional robust
contributions from the administrations of the Russian Federation and China. The Working Group
further discussed the benefits of an interoperable GNSS SSV. All WGB participants believe that a fully
interoperable GNSS SSV will result in significant benefits for future space users as it will allow for
performance no single system can provide on its own. The Working Group will continue to work
within the ICG towards an interoperable GNSS SSV.

The Working Group C on information dissemination and capacity-building (WGC) focused on the
available capacity-building opportunities and the status of operations of the United Nations-affiliated
regional centres for space science and technology education and centres of excellence, such as the
Russian Education Centre led by the Russian Federal Space Agency (ROSCOSMOS) of the Russian
Federation, the Beihang University of China, and Geospatial and Space Technology consortium for
Innovative Social Services (GESTISS) of Japan. In that context, WGC noted that providing additional
new GNSS education opportunities at different levels would be the best way to cover the different
needs in the GNSS field in order to maximize the benefits of the use of GNSS to support sustainable
development, particularly in developing nations. The Working Group recommended that new
technical knowledge generated by ICG should be effectively communicated to the public and the
GNSS-related scientific research community, and industry at large via the ICG information portal, and
through the use of existing electronic infrastructure and brochures. The Working Group noted that
EIAST will also provide capacity-building and contribute to information dissemination in the use of
GNSS and its applications.

The Working Group D on Reference Frames, Timing and Applications (WGD) noted significant
continued progress on the geodetic and timing references for the GNSS currently represented in the
ICG. Specific progress was noted in (1) the refinement of the alignments of GNSS associated
reference frames to the latest realization of the International Terrestrial Reference System in the
form of ITRF2008, and (2) on timing references in relation to rapid Coordinated Universal Time
(UTCr), BIPM publication and GNSS time offsets. WGD has contributed and will continue to
significantly contribute to ICG IGMA initiative. The Working Group also made 5 recommendations:
one in relation to the assessment of the level of reference frame alignments to the International
Terrestrial Reference Frame (ITRF), and 4 on timing issues related to: the work of the proposed
redefinition of UTC; official provision of a rapid UTC (UTCr) by BIPM; the BIPM publication [UTC —
GNSS times] and [UTC — UTC (k) GNSS] and on the monitoring of offsets between GNSS times.

ICG accepted the invitation of the European Union to host its Ninth Meeting of ICG in Prague, Czech
Republic from 10 to 14 November 2014. The Office for Outer Space Affairs, in its capacity as the
Executive Secretariat of ICG and its Providers’ Forum, will assist in the preparations for the meeting



and for interim planning meetings and Working Groups activities to be held in 2014. ICG noted the
expression of interest by the United States of America to host the Tenth Meeting of ICG in 2015.



Appendix B

ICG WORKING GROUP D
REFERENCE FRAMES, TIMING AND APPLICATIONS

Eight Meeting of the International Committee on GNSS (ICG), Dubai, UAE

WG D MEETING NOTES
Monday 11 November 2013
Tuesday 12 November 2013

Wednesday 13 November 2013

1. INTRODUCTION
The Co-Chairs welcomed all to the meeting. Unfortunately neither Matt Higgins nor Chris
Rizos could attend ICG-8. The working group was co-chaired by Zuheir Altamimi (IAG), Ruth
Neilan (IGS) and Mikael Lilje (FIG). Zuheir acted as chair of the meeting and Mikael as
secretary. Almost 30 persons were present at the beginning of the meeting on Monday. The
meeting on Tuesday mainly focused on discussing proposed recommendations and these
were finalised at the meeting on Wednesday

2. REVIEW OF MINUTES FROM ICG-7 MEETING
The minutes are available on the ICG website. No comments on the minutes were made at
the meeting.

3. TASK FORCE ON GEODETIC REFERENCES
Discussions on progress with WG-D Recommendations:

Recommendation 11 on “Finalization and Publication of Templates on Geodetic and Timing

References”;

e Galileo: Has produced an updated template. GTRF was updated to 2013 GTRF13v02. The
new template will be uploaded on the ICG website.

e GPS: Unfortunately Barbara Wiley was not available but information given at the
meeting was that an update is planned when ITRF2013 is released

e Glonass: An update template on PZ-90.11 will be given at the end of ICG-8

e Beidou: No representative at the meeting

e (QZSS: No update at this stage.

e India: No representative at the meeting

Recommendation 12 on “Interoperability of geodetic references among the different GNSS
systems";

e GPS: Eleven stations are already in ITRF2008

e Glonass: Currently not possible to share information but will be in the future

Recommendation 13 on “International GNSS Service Multi-GNSS Global Experiment - IGS
M-GEX".



There are 92 multi-GNSS stations included in the MGEX. More information about MGEX can
be found at http://igs.org/mgex/. First results from the project are about to be published.
The project will be addressed at the IGS workshop in June-14. There is a published article in
GPSWorld and there will also be presentation at the 4th International Colloquium on
Scientific and Fundamental Aspects of the Galileo System in Prague, Czech Republic in
December by Oliver Montenbruck. This presentation will describe the project and the paper
will be shared among the WG-D members after the presentation.

Recommendation 14 on “Interrelationship of GNSS geodetic references through the
International Terrestrial Reference System (ITRS)

This recommendation was set up for the awareness of ITRS to ICG. Therefore there is
nothing to report on here.

Recommendation 15 on “Improving the GNSS contribution to the ITRF defining

parameters:

Satellite antenna calibration;

e Galileo: The antennas are calibrated on ground.

e GPS: No information was given at the meeting.

e Glonass: Antennas are calibrated but at this meeting the level of accuracy could not be
given.

e Beidou: The antennas are calibrated on ground

e QZSS: For the antennas on Michibiki, the phase center is measured and the same
procedure will be done for the coming satellites.

¢ India: No representative

John Labrecque discussed if it is meaningful to calibrate in space instead of on ground. The
quality of the calibration is not as good and the procedure is much more complicated. This
item will also be discussed at the WG-B meeting.

Adding retro-reflector to permit satellite laser ranging to the satellite

e GPS: GPS-lll will include retro-reflectors

e Galileo: The first 27 satellites will carry

e Glonass: retro-reflectors are already installed with retro-reflectors and will continue
doing so.

e Beidou: laser reflectors are on some satellites. At this meeting not clear on how many

e QZSS: Michibiki carries one retro-reflector and probably one more satellite will carry.

e India: No representative

Accelerometers to GNSS satellite
GPS: No information at this stage. There is a need to study this more to be sure that it will
contribute in the end.

The meeting discussed about the situation on the clocks used on the satellites. It is
suggested to add/use an ultra-stable clock to each GNSS satellite in order to improve the
geocenter determination by GNSS. One suggestion was to add this information to the
template for timing in the future. Zuheir has a PhD-student working on this subject and will
be ready by mid-2014 to deliver more information on this to ICG.



Discussion on International GNSS Monitoring and Assessment
There was a joint meeting with WG A and WG B on Monday afternoon discussing mainly
IGMA. The discussions resulted in a revision of a recommendation from last year from WG A.

Presentations on Recent Developments in Geodetic References;

The following presentations were made. They are all available on the ICG-8 webpage.

- Galileo Terrestrial Reference Frame (GTRF) — Werner Enderle, ESA

- GLONASS and National Reference Systems of the Russian Federation, including the user
segment — Vladimir Vdovin, Russia.

Relevant Developments in International Standards Organization (1SO);

The project 19161 within ISO TC211 is called Geodetic References. The main idea is to have
ITRS as an ISO standard. The leader of the work is Claude Boucher, France and there are a
number of members in the group even though they are missing participation from Russia
and India (among the providers). According to Zuheir, some documentation will be ready by
end of year and will most probably be made available to ICG at that time. It was mentioned
that those who would like to participate should contact their national representatives to 1ISO
TC 211. The timetable for the project is not clear.

Discussion of the need for more comprehensive information about new GNSS satellites to
improve orbit modeling;
Template needs to be prepared by IGS and will be sent to the providers in due time.

4. TASK FORCE ON TIMING REFERENCES
This agenda item was led by Felicitas Arias.

Recommendation 11 on “Finalization and Publication of Templates on Geodetic and Timing

References”;

e Galileo: No update at this stage

e EGNOS. No information on when the template will be finalized

e GPS: No information was given at the meeting

e Glonass: A draft version was given a few years ago. The final version will be completed
but the time frame is not set.

e Beidou: No update at this stage

e QZSS: No update at this stage

¢ India: No representative at the meeting

e IGS time scale: It was provided a few years ago.

Recommendation 16 on “Information on the works related to the proposed redefinition of
urc”

Felicitas Arias gave a presentation on the redefinition of UTC. ITU/BIPM organized a
workshop in September 2013 with the title future of the international time scale. The
background was that no decision was made in 2012 at the Radiocommunication Assembly
on the redefinition of UTC. It was decided that the next step was to focus on the World
Radiocommunication Conference in 2015 (WRA 15). Documents must be submitted not later
than six months before the WRA for being considered at the Conference. The workshop in



September provided unique opportunity to get all available information on time scales and
dissemination systems and different views on the future of UTC. GPS, Galileo and Beidou
acknowledge the benefits of a continuous UTC for the sake of security in operations, and
support a redefinition of UTC without leap second. Glonass prefers to maintain the present
UTC system based on difficulties in upgrading some specific equipment. There are more
aspects to take into account and a final document is intended to be finished at ITU in March
2014. For more information about the meeting in September, please visit www.itu.int/ITU-
R/go/itu-bipm-workshop-13.

Recommendation 17 on “Declaration on the computation of Rapid UTC (UTCr)”

At the plenary session of ICG-8 Felicitas made a presentation on Rapid UTC (UTCr) and
explained that UTCr started within BIPM as a project in January 2012 and was officially
declared as a permanent product in July 2013. Currently 39 laboratories are participating
and daily results are published every Wednesday at 18 h UTC.

Presentations on Recent Developments in Timing References;

The following presentations were made. They are all available on the ICG-8 webpage.

- Galileo IOV Timing Results - Jorg Hahn, EU/ESA

- BDT performance and time offset - Zhiwu Cai, China

- The modified standard for time, frequency and national time scale UTC(SU) of the
Russian Federation — Vitaly Palchikov, Russia

- GLONASS Time and UTC(SU) — Andrey Druzhin et al, Russia

- Coordinated Universal Time and GLONASS — Dmitry Aronov et.al, Russia

5. OVERARCHING ICG ACTIVITIES

Actions arising from other ICG Working Groups;

As discussed at the meeting, and as discussed at a joint meeting during 1CG-8, there has
been focus on the work together with WG A and WGB on IGMA. Several meetings have
taken place since last ICG. Werner Enderle noticed that we might have overlapping
objectives with what is happening already within IGS. We need to have a clear
understanding on what is the overlap regarding ongoing activities in IGS. A special focus
should be put on comparing with the IGS project MGEX. Zuheir clarified that the
recommendation will most probably endorse the IGS activities but the wording is not set and
that no decision is made if a recommendation is needed. Felicitas added that we should also
consider what is happening within BIPM in mind.

Other whole-of-ICG issues such as Joint Workshops, etc;

It is already planned a joint workshop and/or sessions on IGMA during the IGS workshop in
June, 2014 in the USA. There is an overall lack of information on seminars on the ICG-
website but the working group also notes the situation at the ICG secretariat with few
persons being able to help on this.

6. NEXT STEPS FOR WORKING GROUP
Review of Work Plan and emphasis for the coming year
The work plan should be distributed to the working group members. There should be a
space on the webpage where a participant can find more information about the various
working groups etc.


http://www.itu.int/ITU-R/go/itu-bipm-workshop-13
http://www.itu.int/ITU-R/go/itu-bipm-workshop-13

Agreement on Draft Recommendations to Plenary of ICG-8

Recommendation 18; Assessment of the alignments of GNSS associated reference frames to
the ITRF

Revision Recommendation 16A; Information on the works related to the proposed
redefinition of UTC (revision of Recommendation 16 (2012))

Recommendation 19: Official provision of a rapid UTC (UTCr) by the BIPM

Recommendation 20: BIPM publication of [UTC-GNSS times] and [UTC-UTC(k) gnss].
Recommendation 21: Suggestion on GNSS time offset monitoring and broadcast

These recommendations are enclosed to these minutes.

There will also be a revision on recommendation ICG-7 4.1 on IGMA that is a joint
recommendation between WG-A, B and D.

A proposed recommendation on the Dissemination by GNSS of the values of UT1-UTC
predicted by the IERS was not accepted by the Russian Delegation and it was decided that we
will discuss this recommendation again at ICG-9.

7. NEXT MEETING
The next full meeting of Working Group D will be at ICG-9 that will be held November 10-14
2014 in Prague. Communication and meetings between co-chairs and other participants will
occur between meetings on an opportunity basis.
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Recommendation for Committee Decision (WG-D#16-A)

Date of Submission: 12 November 2012

Issue Title: Information on the works related to the proposed redefinition of UTC (revision of
Recommendation 16 (2012)

Background/Brief Description of the Issue:

Considering that:

the navigation systems have unique timing and geodetic references for operational necessity.
Interoperability of the GNSS requires interrelationship of the timing and geodetic references to
reduce ambiguities for users with regard to the interpretation of navigation and timing solutions.
discussion on redefinition of UTC started in 2000 at the ITU-R, SG7 Science Services WP7A Time
Signals and Frequency Standard Emissions,

during 2000-2010 WP7A studied the issue, considered different options, organized an open
meeting (Torino, 2003), and worked on a proposal for an amended ITU recommendation,

in 2010 the Draft Revision of Recommendation ITU-R TF.460-6 (new proposed version)
was submitted by ITU-R WP7A to ITU-R SG7; while considering this issue at SG7 no
consensus on the Draft Revision of Recommendation ITU-R TF.460-6 was achieved,

the SG7 sent the Draft Revision of Recommendation ITU-R TF.460-6 to the
Radiocommunication Assembly 2012 (RA -12) for « final decision »,

at RA-12 after several statements of Administrations and Sector members supporting
different views the Chairman stated that there are almost even balance between those
administrations that are in favour of the draft revision of the Recommendation, those
that are opposing it, and a third group of administrations who indicated that as they had
not participated actively at SG7 and WP7A meetings, more information is required to
enable them to form an opinion,

as a result RA-12 decided to address this issue in the RA-12 Report for
World Radiocommunication Conference 2012 (WRC-12) to develop anew WRC-15
Agenda item.

WRC-12 started a new study question on WRC-15 Agenda item 1.14 in accordance with
Resolution 653 (WRC-12) and put back the Draft Revision of Recommendation ITU-R
TF.460-6 to SG7-WP7A for a final decision at WRC-15,

WRC-12 Resolution 653 on the feasibility of a continuous UTC involves the BIPM, CCTF, CGPM,
IAU, IUGG, URSI, ICAO, IMO, WMO, ISO, and invites to consider the feasibility of achieving a

continuous reference time-scale, whether by the modification of UTC or some other method, and
take appropriate action, taking into account ITU-R studies,

Recommendation of Committee Action:
It is recommended that the ICG monitors the ongoing development of the proposed redefinition of
UTC and that reports be presented until a decision is made at WRC-15.



Recommendation for Committee Decision (WG-D # 18)

Date of Submission: November 12, 2013
Issue Title: Assessment of the alignments of GNSS associated reference frames to the ITRF
Background/Brief Description of the Issue:

Considering
e The alignment of CGS2012 for Beidou, JGS2010 for QZSS, PZ-90.11 for GLONASS and
WGS84(G1674) for GPS, the GTRF13v02 for Galileo to the latest realization of the
International Terrestrial Reference System in the form of ITRF2008,
e The IGS effort in conducting MGEX project and in making publicly available all data collected
at MGEX sites, including broadcast orbits and clocks

Discussion/Analyses:

The users of different GNSS broadcast orbits contained in the corresponding navigation messages
need consistent and precise point positioning results expressed in a reference frame that is pre-
aligned to the ITRF.

Recommendation of Committee Action:

The ICG WG-D recommends that interested groups to determine multiple sets of coordinates for
MGEX or/and other stations where multi-GNSS receivers are operated, using individual sets of GNSS
broadcast ephemeris, evaluate their consistency and provide feedback to the IGS multi-GNSS
experiment.



Recommendation for Committee Decision (WG-D#19)

Date of Submission: 12 November 2013

Issue Title: Official provision of a rapid UTC (UTCr) by the BIPM

Background/Brief Description of the Issue:

In November 2012 the ICG recognized that a rapid computation of UTC at the BIPM was an important
service benefiting interoperability of navigation systems.

Considering that:

e after a successful pilot experiment started in January 2012, UTCr has attained the expected
stability and accuracy,

e at the issue of the validation process, UTCr become an official BIPM product in July 2013, and
is regularly published on the BIPM website every Wednesday at 18 h UTC at latest,

e the weekly provision of the offsets between local realizations UTC(k) in national institutes
with respect to UTCr enhances the traceability of these local realizations to the ultimate
reference UTC,

e the UTC(k) serving for synchronizing the GNSS times to UTC participate to the weekly UTCr
solution, and that predictions of these UTC(k) are broadcast by GNSS,

e users of GNSS get a better synchronization of GNSS times to UTC, through improved UTC and
UTC(k) predictions.

Discussion/Analyses: N/A

Recommendation of Committee Action: WG-D recommends that GNSS Providers consider the use of
UTCr for

e getting a better synchronization of GNSS times to UTC,

e improving the quality of the predictions of UTC(k) broadcast by GNSS,
and further recommends studying the possibility of using UTCr as a common time reference for
interrelationship between GNSS times.



Recommendation for Committee Decision (WG-D#20)

Issue Title: BIPM publication of [UTC — GNSS times] and [UTC — UTC (k) ¢nss]
Background/Brief Description of the Issue:

Considering that
e Coordinated Universal Time UTC is the sole international reference time scale,
e That GNSS times are constraint to keep within specified offsets from UTC(k),
e That GNSS broadcast a prediction of UTC(k) namely UTC (k) gnss.

Noting that
e the BIPM has been publishing in its monthly Circular T for over 25 years daily values of [UTC -
GNSS times] and more recently also of [UTC — UTC (k) cnssl,
e This information is useful to users of GNSS services, but also to GNSS systems to assess the
quality and interoperability of their systems.

Discussion/Analyses:
The monitoring of the values of [UTC — GNSS times] and [UTC — UTC (k) gnss] serves to a
better coordination of the various GNSS and to provide a better time service to users.
The procedure for calculation of these values is provided in Section 5 of BIPM Circular T,
available at http://www.bipm.org/jsp/en/TimeFtp.jsp?TypePub=publication.

Recommendation of Committee Action:

The ICG WG-D recommends that the BIPM continues the regular provision of the values of [UTC -
GNSS times] and [UTC — UTC (k) gnss] and extends them to other GNSS, in particular Galileo and
BeiDou.


http://www.bipm.org/jsp/en/TimeFtp.jsp?TypePub=publication

Recommendation for Committee Decision#21

Date of Submission: 13 November 2013

Issue Title: On the monitoring of offsets between GNSS times

Background/Brief Description of the Issue:

Offsets between GNSS times are important information for GNSS users. Monitoring of the offsets
between GNSS times and provision of consistent broadcast information are essential to improve
interoperability and combined navigation using multiple GNSS.

Discussion/Analyses:

Information of the differences between the GNSS times is the basis of interoperability and
combined application of the various GNSS systems. Every GNSS system has its own time system and
they are different. The time offsets between different GNSS could be measured continuously by
GNSS timing receivers, could be obtained by direct time comparison link or computed from a
common reference. The monitoring and broadcast of GNSS time offsets are technically possible and
will benefit GNSS providers and users.

The time offset between GPS and Galileo (GGTO) is currently being monitored and is planned to
be broadcast in their navigation messages. The time offset parameters of BDT relative to the other
three GNSS times have been designed in BeiDou navigation messages and the relevant experiments
of monitoring and prediction have been implemented.

In order to improve the monitoring of offsets between GNSS times, the different GNSS should
work for reaching consistency in the procedures for monitoring and broadcasting the GNSS time
offsets.

Recommendation of Committee Action:

1. GNSS Providers should consider monitoring of offsets between GNSS times and implement the
broadcast of this information in the navigation messages.
2. GNSS Providers are encouraged to undertake studies on possible approaches for giving
information on the offsets between GNSS times.
In order to improve consistency of offsets between GNSS times broadcast by the various systems,
GNSS Providers should discuss on the adoption of the same or similar models
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