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ACC and multi-GNSS

Data Processing and Reference Frame
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Greetings from Santiago de Chile
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Infrastructure

Infrastructure – data holding

• Data centers have to host a huge number of small files on infrastructure designed for
big files.
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Infrastructure

Infrastructure – data holding

• Data centers have to host a huge number of small files on infrastructure designed for
big files.

• Idea→plan: Observations are extracted into a database and and reconstructed based
on API access.
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Infrastructure

Infrastructure – data holding

• Data centers have to host a huge number of small files on infrastructure designed for
big files.

• Idea→plan: Observations are extracted into a database and and reconstructed based
on API access.

• Metadata are separated from the observation data.
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Infrastructure

Infrastructure – data holding

• Data centers have to host a huge number of small files on infrastructure designed for
big files.

• Idea→plan: Observations are extracted into a database and and reconstructed based
on API access.

• Metadata are separated from the observation data.

• Advantage: more flexible and efficient data storage

• Disadvantage: the original observation files cannot be reconstructed from this
database
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Infrastructure

Infrastructure – data holding (→Pilot Project on Data Architecture)

• Data centers have to host a huge number of small files on infrastructure designed for
big files.

• Idea→plan: Observations are extracted into a database and and reconstructed based
on API access.

• Metadata are separated from the observation data.

• Advantage: more flexible and efficient data storage

• Disadvantage: the original observation files cannot be reconstructed from this
database
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Infrastructure

Infrastructure – data center standards

• initiative to ensure the integraty of the data and product files

• refelcted in the new data center guidelines
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Infrastructure

Infrastructure – data center standards

• initiative to ensure the integraty of the data and product files

• refelcted in the new data center guidelines

→ potentially relevant for EUREF datacenters
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ACC and multi-GNSS

ACC transition:

• New ACC Taylor Yates (GSFC) takes over the operational process by July 2026
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ACC and multi-GNSS

ACC transition:

• New ACC Taylor Yates (GSFC) takes over the operational process by July 2026

• Environment was modernized and prepared for a new combination software

• Start in July with GPS-only (same as today)
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ACC and multi-GNSS

ACC transition:

• New ACC Taylor Yates (GSFC) takes over the operational process by July 2026

• Environment was modernized and prepared for a new combination software

• Start in July with GPS-only (same as today)

• Multi-GNSS currently as prototype (to be enabled by 2027):
• orbit combination: Salim Masoumi (GA)
• clock combination: Simon Banville (NRCan)

• Multi-GNSS: Currently GPS+GLONASS+Galileo (prepared also for other systems)
(ACs are working on the inclusion of BeiDou-3 and QZSS)
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ACC and multi-GNSS

Alternative Combination Center

• Pilot Project of Wuhan Combination Center

• Alternative combination of AC products for orbits, clocks, and biases considering
multi-GNSS

• Target: full consistency with legacy combination by ACC
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ACC and multi-GNSS

Alternative Combination Center

• Pilot Project of Wuhan Combination Center

• Alternative combination of AC products for orbits, clocks, and biases considering
multi-GNSS

• Target: full consistency with legacy combination by ACC

Unification of product combination protocols

• initiative by J. Geng (Wuhan University)

• working group established to define a format for combination protocols:
(machine and human readable → YAML)

• allowing for instance one plotting tool for different combination schemes
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Data Processing and Reference Frame

Codeless/Semi-Codeless GPS Access Commitments
These documents describe U.S. government commitments to support codeless/semi-codeless civilian access to the
current P(Y) signals and the transition to the modernized L2C and L5 signals. This transition will not affect users
of consumer GPS devices that use only the basic civil signal (L1 C/A).

2019 Federal Radionavigation Plan
Section 3.2.8 of the 2019 Federal Radionavigation Plan states the following:

Discontinuation of Codeless and Semi-Codeless GPS Access
The USG commits to maintaining the existing GPS L1 C/A, L1 P(Y), L2C, and L2 P(Y) signal characteristics that
enable codeless and semi-codeless GPS access until at least two years after there are 24 operational satellites
broadcasting L5 with fully functional navigation messages. Barring a national security requirement, the USG does
not intend to change these signal characteristics before then. The availability of 24 satellites broadcasting the L5
signal is estimated to occur in 2027. Maintaining the legacy signal characteristics for the stated period of time will
allow for the orderly and systematic transition of users of semi-codeless and codeless receiving equipment to the use
of equipment using modernized civil-coded signals. Note that it is expected that 24 operational satellites
broadcasting L2C will be available by 2020, with the corresponding ground segment control capability available by
2023, enabling transition to L2C by 2023. Civilian users of GPS are encouraged to start their planning for transition
now.

The above text supersedes the previously announced commitment in Federal Register Notice Vol. 73 No. 185 (see

below) to maintain such signal characteristics through December 31, 2020.
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Data Processing and Reference Frame

Number of GPS satellites supporting L5 is now at 21

2020 2021 2022 2023 2024 2025 2026
Epoch

0

5

10

15

20

25

30

Nu
m

be
r o

f s
at

el
lit

es

BLOCK IIIA
BLOCK IIF
BLOCK IIR-M
BLOCK IIR-B
BLOCK IIR-A

Slide 9 of 13 Astronomical Institute, University of Bern AIUB



R
.
D
a
ch

et
a
l.
:
R
ep

o
rt

fr
o
m

IG
S
W
o
rk
sh
o
p

E
U
R
E
F
S
ym

p
o
si
u
m

2
0
2
6
;
2
3
–
2
5
.
J
u
n
e
2
0
2
6
;
P
ar
is
,
F
ra
n
ce

Data Processing and Reference Frame

What does this mean for the IGS?
• The reference for our clock products are defined by the ionosphere-free linear
combination of L1W/L2W (GPS).

• Change this definition? When to change?
• What to do with older satellites (and stations)?
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Data Processing and Reference Frame

What does this mean for the IGS?
• The reference for our clock products are defined by the ionosphere-free linear
combination of L1W/L2W (GPS).

• Change this definition? When to change?
• What to do with older satellites (and stations)?

• What does this mean for the reference frame?
• IGS has a long heritage of L1/L2 station coordinates
• Should we go for a transition to L1/L5 processing for station coordinate series?
• Frequency plan across the systems:

1.57 GHz 1.23 GHz 1.12 GHz
GPS: L1 L2 (L5)
Galileo: E1 E5a
BeiDou-3: B1A/C B2a
QZSS: L1 (L2) L5
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Data Processing and Reference Frame

What does this mean for the IGS?

• From where do we get the L5 satellite antenna corrections for the GPS Block IIF
space vehicles?

• We can just use the L1/L2-based estimated corrections from the IGS.ATX.
• Do we need a dedicated estimation campaign (for the L1/L5 corrections)?
• Can we use the Lockheed Martin/Boeing pre-launch calibrations (see Montenbruck et
al., 2023)? (as we have for all GPS Block IIIA and Galileo satellites)
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Data Processing and Reference Frame

What does this mean for the IGS?

• From where do we get the L5 satellite antenna corrections for the GPS Block IIF
space vehicles?

• We can just use the L1/L2-based estimated corrections from the IGS.ATX.
• Do we need a dedicated estimation campaign (for the L1/L5 corrections)?
• Can we use the Lockheed Martin/Boeing pre-launch calibrations (see Montenbruck et
al., 2023)? (as we have for all GPS Block IIIA and Galileo satellites)

• Currently some experiments are ongoing to support the discussion.
Support of CODE, ESA, GFZ, GRGS, JPL, JXG, and MIT (as of today).
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Data Processing and Reference Frame

What does this mean for the IGS?

• From where do we get the L5 satellite antenna corrections for the GPS Block IIF
space vehicles?

• We can just use the L1/L2-based estimated corrections from the IGS.ATX.
• Do we need a dedicated estimation campaign (for the L1/L5 corrections)?
• Can we use the Lockheed Martin/Boeing pre-launch calibrations (see Montenbruck et
al., 2023)? (as we have for all GPS Block IIIA and Galileo satellites)

• Currently some experiments are ongoing to support the discussion.
Support of CODE, ESA, GFZ, GRGS, JPL, JXG, and MIT (as of today).

• The discussion on the future has started.
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Summary

Slide 12 of 13 Astronomical Institute, University of Bern AIUB



R
.
D
a
ch

et
a
l.
:
R
ep

o
rt

fr
o
m

IG
S
W
o
rk
sh
o
p

E
U
R
E
F
S
ym

p
o
si
u
m

2
0
2
6
;
2
3
–
2
5
.
J
u
n
e
2
0
2
6
;
P
ar
is
,
F
ra
n
ce

Summary

• Modernization of data storage by the IGS infrastructure committee
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Summary

• Modernization of data storage by the IGS infrastructure committee

• Combined IGS products are slowly moving towards multi-GNSS under the new
ACC teams
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Summary

• Modernization of data storage by the IGS infrastructure committee

• Combined IGS products are slowly moving towards multi-GNSS under the new
ACC teams

• GPS announced in 2019 to switch off P(Y) signals. This may become effective in a
few years.
The IGS started to discussion how to handle this. . .
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Summary

• Modernization of data storage by the IGS infrastructure committee

• Combined IGS products are slowly moving towards multi-GNSS under the new
ACC teams

• GPS announced in 2019 to switch off P(Y) signals. This may become effective in a
few years.
The IGS started to discussion how to handle this. . .

• Many other topics like, L5-clock product series, orbit modeling using grid files,
Genesis, LEO-PNT are on the table.
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THANK YOU
for your attention

Publications of the satellite geodesy research group:

http://www.bernese.unibe.ch/publist
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