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IGS = International GNSS Service
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IGS = International GNSS Service
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GLONASS solutions are available
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Galileo solutions are available
MGEX Product Analysis

This website is updated on a weekly basis, last update: 2019-MAR-31 21:57:01

COD  Center for Orbit Determination in Europe (CODE) CODOMGXFIN_20190820000_01D_05M_ORB.SP3
GFZ  Deutsches GeoForschungsZentrum Potsdam (GFZ) GFZOMGXRAP_20190860000_01D_05M_ORB.SP3

GRG  CNES/CLS GRGOMGXFIN_20190820000_01D_15M_ORB.SP3
JAX Japan Aerospace Exploration Agency (JAXA) JAXOMGXFIN_20190880000_01D_05M_ORB.SP3
SHA  Shanghao Observatory (SHAQ) SHAOMGXRAP_20190880000_01D_15M_ORB.SP3
E tum  Technische Universitdt Miinchen (TUM) tum20245.sp3
5 WUM  Wuhan University WUMOMGXFIN_20190860000_01D_15M_ORB.SP3
o
é Product availability
. 31-Mar-2019
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http://mgex.igs.org/analysis/index.php

ACs that are including more than just GPS:

GLONASS:
final: CODE, NRCan, ESA, GFZ, GRGS
last repro: CODE, ESA, GRGS
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ACs that are including more than just GPS:

GLONASS:
final: CODE, NRCan, ESA, GFZ, GRGS
last repro: CODE, ESA, GRGS

Galileo:
currently in MGEX: CODE, GFZ, GRGS, Wuhan
outside MGEX: ESA?
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ACs that are including more than just GPS:

GLONASS:
final: CODE, NRCan, ESA, GFZ, GRGS
last repro: CODE, ESA, GRGS

Galileo:
currently in MGEX: CODE, GFZ, GRGS, Wuhan
outside MGEX: ESA?

| assume that none of the ACs want to do less than in the previous repro.
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GPS Constellation

GPS-only or multi-GNSS?
IGS AC Workshop, 15-17. April 2019, Potsdam, Germany

R. Dach et al.
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GPS Constellation
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GPS Constellation
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GPS Constellation
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R. Dach et al.: GPS-only or multi-GNSS?
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GPS Constellation
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GPS Constellation
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GPS Constellation

7
&N =/ |
N

All GPS-satellites for 1 day (09-May-2012)

P>
CE&DE

Astronomical Institute, University of Bern AIUB

Slide 10 of 29



GLONASS Constellation

IGS AC Workshop, 15-17. April 2019, Potsdam, Germany

R. Dach et al.: GPS-only or multi-GNSS?
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GLONASS Constellation

IGS AC Workshop, 15-17. April 2019, Potsdam, Germany

R. Dach et al.: GPS-only or multi-GNSS?
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GLONASS Constellation

IGS AC Workshop, 15-17. April 2019, Potsdam, Germany

R. Dach et al.: GPS-only or multi-GNSS?

R04 for 1 day (09-May-2012) é‘ﬁ
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GLONASS Constellation
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GLONASS Constellation
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GLONASS Constellation
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GLONASS Constellation

R. Dach et al.: GPS-only or multi-GNSS?
IGS AC Workshop, 15-17. April 2019, Potsdam, Germany

RO1 to R0O8 for 10 days (from 09-May-2012 to 18-May-2012) Q:._\
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R. Dach et al.: GPS-only or multi-GNSS?
IGS AC Workshop, 15-17. April 2019, Potsdam, Germany

GLONASS Constellation
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Galileo Constellation

IGS AC Workshop, 15-17. April 2019, Potsdam, Germany

R. Dach et al.: GPS-only or multi-GNSS?
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Galileo Constellation

IGS AC Workshop, 15-17. April 2019, Potsdam, Germany

R. Dach et al.: GPS-only or multi-GNSS?
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Galileo Constellation

Fictive E04 for 10 days
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Galileo Constellation

IGS AC Workshop, 15-17. April 2019, Potsdam, Germany

R. Dach et al.: GPS-only or multi-GNSS?
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GPS-only or multi-GNSS?
IGS AC Workshop, 15-17. April 2019, Potsdam, Germany

R. Dach et al

Galileo Constellation

Fictive EO4 and EO05 for two days
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am, German

R. Dach et al.: GPS-only or multi-GNSS?
IGS AC Workshop, 15-17. April 2019, Potsd.

Galileo Constellation

Fictive EO1 to EQ9 for two days &
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Galileo Constellation

Fictive EO1 to EQ9 for 10 days
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Galileo Constellation
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Compare PDOP-Charactersitics of the GNSS

Station: Zimmerwald, Schweiz
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Compare PDOP-Charactersitics of the GNSS

Station: Zimmerwald, Schweiz
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Compare PDOP-Charactersitics of the GNSS

Station: Zimmerwald, Schweiz

PDOP

GNSS GPS GLONASS

130 1él 1é2 153 lé4 léS léG 11‘37 11‘38 11‘39 140

based on 10 davs in Mav 2012 Days of year 2012 b Y —
%

Slide 19 of 20 Astronomical Institute, University of Bern AIUB C&DE

~

IGS AC Workshop, 15-17. April 2019, Potsdam, Germany

R. Dach et al.: GPS-only or multi-GNSS?




Compare PDOP-Charactersitics of the GNSS

Station: Zimmerwald, Schweiz
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R. Dach et al.: GPS-only or multi-GNSS?
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Compare PDOP-Charactersitics of the GNSS

Station: Zimmerwald, Schweiz
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Compare PDOP-Charactersitics of the GNSS

Station: Zimmerwald, Schweiz
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Compare PDOP-Charactersitics of the GNSS

Station: Zimmerwald, Schweiz
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Compare PDOP-Charactersitics of the GNSS

Station: Zimmerwald, Schweiz
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Compare PDOP-Charactersitics of the GNSS

Station: Zimmerwald, Schweiz
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R. Dach et al.: GPS-only or multi-GNSS?
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Compare PDOP-Charactersitics of the GNSS
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GPS-only or multi-GNSS?
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Fig.3

Contribution of GLONASS to a combined GNSS processing (2002-2011, 135
GPS+GLONASS sites). Left comparison of system-specific observation time. Right
differences in vertical station velocities computed from a GPS-only and a
GPS+GLONASS terrestrial reference frame solution
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Three completed GNSS: GPS, GLONASS and Galileo
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Three completed GNSS: GPS, GLONASS and Galileo

CODE contribution will be a multi-GNSS solution because
e our operational solution currently consists of GPS and GLONASS
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Three completed GNSS: GPS, GLONASS and Galileo

CODE contribution will be a multi-GNSS solution because
e our operational solution currently consists of GPS and GLONASS

e GPS-only with daily processing hides potential problems showing up with the system
repetitions rate
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Three completed GNSS: GPS, GLONASS and Galileo

CODE contribution will be a multi-GNSS solution because
e our operational solution currently consists of GPS and GLONASS

e GPS-only with daily processing hides potential problems showing up with the system
repetitions rate

¢ adding another system reduces the spectral characteristics of other systems
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Three completed GNSS: GPS, GLONASS and Galileo

CODE contribution will be a multi-GNSS solution because
e our operational solution currently consists of GPS and GLONASS

e GPS-only with daily processing hides potential problems showing up with the system
repetitions rate

¢ adding another system reduces the spectral characteristics of other systems

e orbits (and satellite clock corrections) for all included systems are made consistently

available
. ye—
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Three completed GNSS: GPS, GLONASS and Galileo

CODE contribution will be a multi-GNSS solution because
e our operational solution currently consists of GPS and GLONASS

GPS-only with daily processing hides potential problems showing up with the system
repetitions rate

¢ adding another system reduces the spectral characteristics of other systems

e orbits (and satellite clock corrections) for all included systems are made consistently
available

e whether Galileo is included or not depends on the decision with respect to the
receiver antenna calibration
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Non-IGS reprocessing at AIlUB

GNSS Reprocessing in 2015:

Product availablity:

GPS GLONASS

GNSS satellite orbits: since 1994 since 2002
GNSS satellite clock corrections:

sampling 30s: since 2000 since 2008

sampling 5s: since 2003 since 2010

Will serve as basis for repro3 — we do not plan to provide less.
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Non-IGS reprocessing at AIlUB

GNSS Reprocessing in 2015:

Product availablity:

GPS GLONASS  Galileo
GNSS satellite orbits: since 1994  since 2002 since 2012(7)
GNSS satellite clock corrections:
sampling 30s: since 2000 since 2008 since 2017
sampling 5s: since 2003 since 2010 777

Will serve as basis for repro3 — we do not plan to provide less.
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Plans at JPL

GNSS Reprocessing for ITRF2014:

Product availablity:

GPS
GNSS satellite orbits: since 1995/1992
GNSS satellite clock corrections:
sampling 300s: from the beginning
sampling 30s: since 2000

JPL just started to trace into the multi-GNSS world. To cause no delays and potential
degradations for repro3, it is planned as GPS-only.
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Plans at ESA

GNSS Reprocessing for ITRF2014 is used as the basis:

Product availablity:

GPS GLONASS

GNSS satellite orbits: since 1995 since 2009
GNSS satellite clock corrections:

sampling 300s: since 1995 since 2009

sampling 30s: since 1995 since 2009

Will serve as basis for repro3; no decision about Galileo so far.

Galileo
77

77
777
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Conclusions for repro3

IGS AC Workshop, 15-17. April 2019, Potsdam, Germany

R. Dach et al.: GPS-only or multi-GNSS?
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Conclusions for repro3

® ACs should be encouraged to process multi-GNSS as far as they are capable.

IGS AC Workshop, 15-17. April 2019, Potsdam, Germany

R. Dach et al.: GPS-only or multi-GNSS?
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Conclusions for repro3

® ACs should be encouraged to process multi-GNSS as far as they are capable.

* Assuming that the combination software developed at GFZ progresses until end of
2020 even a combination might be feasable.
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Conclusions for repro3

® ACs should be encouraged to process multi-GNSS as far as they are capable.

* Assuming that the combination software developed at GFZ progresses until end of
2020 even a combination might be feasable.

e There is the potential of a contribution to the TRF-scale from GNSS for the first
time when including Galileo!

IGS AC Workshop, 15-17. April 2019, Potsdam, Germany

R. Dach et al.: GPS-only or multi-GNSS?
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Conclusions for repro3

® ACs should be encouraged to process multi-GNSS as far as they are capable.

* Assuming that the combination software developed at GFZ progresses until end of
2020 even a combination might be feasable.

e There is the potential of a contribution to the TRF-scale from GNSS for the first
time when including Galileo!

e Scientific solutions to assess the GNSS-specific characterisitics should be collected
(optional and outside from the repro3-schedule regarding the processing load and to
make clear what is the official product from the AC).
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