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IDS Workshop

Sentinel 6B launched: November 17t", 2025
DORIS ON: November 21st, 2025, 9h42 UTC (Lost In Space)

Measurement mode and convergence reached in less than 2 orbits.

Sentinel 6B - ITRF Position Quality Index
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Sentinel 6B - Datation accuracy and comparison to GNSS OBT

DORISin *
MEASUREMENT mode
12:16:00 UTC

USO frequency monitoring

After 4H, still in USO warming period, the accuracy was already
3 better than 6m in position and 3us in time restitution.
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Looking at the Qualtity Index, full performances of the on-board navigator are reached in less than one day.
The QI is a self-estimation of its positioning error. Itis the only error estimator available in real time.

Sentinel 6B - ITRF Position Quality Index

Better than 1m after
one day

Orbital error signal due to
EOP estimation convergence
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Comparison to CNES on-ground MOE on a longer period (November 21st — May 1Y)
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Same orbit: Sentinel-6MF is 30s ahead of Sentinel-6B
Same platform Same performances?
Same DORIS DGXX-Sev type receiver with OBSW v5.05

Performances should be better for S-6MF due to Authorized Extrafine Regime, using more models and
allowing to estimate frequencies drifts, EOP drifts and finally positioning more precisely.

Extrafine Regime is systematically inhibited at the beginning of life for all missions, while observing the USO
stabilization and its behavior. It is still inhibited for Sentinel-6B.

DIODE/MOE comparison (daily rms)
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DIODE is based on force models and a 32-parameter Kalman filter
Position, Velocity

O

O O O O O O

Drag

Pole coordinates

Empirical Hill parameters
Onboard frequency

Beacons frequencies
Beacons tropospheric bias

Global parameters

} Local parameters

Drag : very similar for both missions at the orbital period.

Drag
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Hanga Roa beacon frequency bias =
Du 08/03/2026 06:00:00 au 08/03/2026 17:00:00 - Sentinel 6B, Sentinel 6A Sentinel 6B
o sEnmElE O Smoothed solution for S-6MF due to
- the extrafine regime and estimation
-0.

-0.4475 ——— ; of the frequency drifts.
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Frequency bias (10E-8)
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On-board USO frequency monitoring =
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Tuning was optimized for previous DIODE version 5.02.
DIODE v5.05 showed 20% improvement w.r.t. v5.02, only due to refined models.

Satellite parameters for Sentinel-6B (Mass, Centre of Mass position) needed also to be adjusted to take into

account the beginning of life maneuvers.
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DIODE/MOE comparison (daily rms)
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Statistics on the full period:

MINIMUM

)k k) Kk Kk kK%

Radial -0.299868
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Normal -0.278669
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%k K kK Kk K Kk x
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DIODE/MOE comparison (daily rms)
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Still a 1.4cm bias on the along-track component

DIODE/MOE comparison (daily rms)
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It might be due to transit time delay (TTD) in the receiver.
A datation error of 1us due to TTD is consistent with a 7mm error

along-track.

A comparison between DORIS, GNSS and Laser orbits is needed

to confirm the cause (in progress).

If confirmed, TTD can be updated on-board.

Importance of having multi-technical systems for calibration.

And for Sentinel-6MF, with the same optimized tuning, performances are improved by 10% and equivalent to

Sentinel-6B:
MINIMUM
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Conclusion
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DORIS on-board Sentinel-6B shows very good performances
% ~2cm on the radial component for a requirement of 5cm
% ~10cm in 3D for a requirement of 1m
s ~2us on the time restitution for a requirement of Sus

Geodetic packet is delivered on-board to the altimeter in real time with 100% availability.
Geodetic packet includes altitude and altitude variation rate essential to altimeter.

Performances are slightly better for Sentinel-6B than for Sentinel-6MF.

Tuning optimization is proposed to improve these performances on both missions
¢ It will be uploaded on board Sentinel-6MF during the orbit change at the end of 2026
¢ It will be uploaded on board Sentinel-6B this autumn
s ~10% of improvement is expected on both missions, with rms better than 2cm on the radial component

DORIS 10MHz USO delivery to the altimeter and GNSS is done with a stable frequency.
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