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GNSS bias & ionosphere position at CNES DCT/SI/GS



	Subject title
	Biases, ionospheric delay and GNSS precise positioning

	Duration
	18 months

	CNES responsible
	Laurent Lestarquit

	Subject description
	Every GPS satellite will ultimately transmit on 3 frequencies, GALILEO satellites will have 4 frequencies. The availability of these new GNSS signals with improved accuracy allows to consider improvement of GNSS precise positioning techniques.

This requires that the inter-frequency bias for both code and carrier, and the code/carrier biases are properly characterized. Yet these biases are not directly observable because it is necessary to separate them from the ionospheric delay, which must be determined. The effects of the ionosphere are also a limiting factor on the PPP because the second order is not corrected in the dual-frequency observable called "iono-free" and because of the occurrence of cycle slips in the event of ionospheric scintillation.
Throughout this contract, CNES will aim at developing its activity on these issues especially for the needs of the “space geodesy” team and as part of its activities as IGS analysis center. But these studies will also be of interest to the “GNSS signal observatory” currently being structured, and several services in the fields of GNSS navigation, precise orbit determination or altimetry.
The purpose of this contract is to achieve the following :
· Use of available TEC maps (GIM, UPC, university of Bath, …) to determine the inter-frequency Differential Code Bias (DCB), and also code/carrier divergence and carrier inter-frequency biases.  
· Determine whether the available TEC maps are adequate or whether there would be need to produce new maps, especially very accurate local TEC maps to determine the GNSS biases, but also for other uses within the CNES such as the GNSS signal observatory, the 2 GHz network, the space debris radar, or single frequency altimetry missions.
· Use of code and carrier measurements from satellites broadcasting 3 or 4 frequencies for the joint estimation of TEC and biases.
· Entry of DCB values in the i-PPP algorithm and evaluation of its effects, especially in terms of time and success rate for ambiguity fixing.

· Contribution to the code/carrier bias calculation in the frame of separate frequency processing. This has an interest for ambiguity fixing issues and also applies to differential processing techniques.
· Observation of GNSS satellite biases with a receiver on board a « high » LEO satellite, that is to say, whose residual TEC above the satellite is low. This technique would be independent of the strategy currently implemented at the IGS. 
· To determine the interest to use measurements made by radio-occultation LEO satellite missions (in support to the study "Atmospheric sounding by GNSS occultation" for which we were solicited)
· Study of the impact of ionospheric scintillation on the accurate positioning, including cycle slips. Pairs of geodetic and scintillation receivers will be connected to the same antenna. The candidate will participate in data acquisition campaigns and exploitation. The interest of LEO for observing scintillation will also be evaluated..
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