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Many satellite passes and test configurations 
have been realized and, for this paper, only 2 
satellite passes with their configuration are 
presented. The configurations used for these 
passes are presented in Tab. 3 and 
implemented in a RTR. 

Satellite JASON 3 Pleiades 1A 

Frequency 2 215.92 MHz 2 269.2 MHz 

Rate 3 355 444 bits/s 941 176 bits/s 

Modulation QPSK QPSK 

Polarization LHCP LHCP 

Tab. 3. Configuration of JASON 3 and Pleiades 1A. 

First, the measurements for JASON 3 satellite 
passes are presented using a RTR. Sparte e-
100 is able to track Jason 3 satellite (Fig. 10) 
with an error of 0.05° rms in azimuth and 0.07° 
rms in elevation in auto-tracking mode. Then, 
Fig. 11 shows its capacity of receiving 
modulated signals with a maximum Eb/N0 of 
7dB.  

 

Fig. 10. Tracking tests with Jason 3 Satellite. 

 

Fig. 11. Eb/No evaluation and elevation with Jason 3 
Satellite. 

The following figures show the results for 
Pleiades satellite, version 1A. Tracking errors 

are plotted in Fig.12 and present an error 
between -0.5° and 0.5° in azimuth and in 
elevation during the tracking mode. These 
values are higher than the tracking errors seen 
with Jason 3, but the antenna still offers very 
good tracking capability. During Pleiades 
tracking, the antenna is able to reach a 
maximum Eb/N0 of 14 dB (Fig. 13).  

Fig. 12. Tracking tests with Pleiades Satellite. 

 

Fig. 13. Eb/N0 evaluation vs elevation with Pleiades 
Satellite. 

All the link budget parts impact Eb/N0 levels as 
climatic conditions and ephemeris, this can 
explain the difference of Eb/N0. For both cases, 
these results validate the capacity of receiving 
modulated signals. 

It is possible to get the value of G/T thanks to 
this formula, obtained in the literature [3]: 

 

The corresponding computations for both 
passes are presented in Tab. 4.  
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Tab. 4. Computations of G/T with measured Eb/N0. 

Many conclusions can be done thanks to these 
computations. First, they allow to estimate the 
minimum flux level received by the antenna. 
Then, this method (measurements of Eb/N0 
and computations of G/T) is less time-
consuming than experimental measurements of 
G/T on sun. In this context, it is important to 
have a good knowledge of flux levels to avoid 
computation errors of G/T. 

For Jason 3 and Pleiades, the estimated flux 
levels are respectively -134 dBW/m² and -133 
dBW/m² at the antenna input. These 
computations give the sensitivity of the antenna 
with a given G/T in tracking conditions and for 
different satellite links.  

About the performances achieved with rocket, 
one demonstration done in November 2023 has 
given excellent results, but the details cannot 
be communicated for confidentiality purpose. 

4. Conclusion and tracking with 
possible beamforming shaping 
features. 

The results achieved in factory and during 
demonstrations with the CNES or other 
Customers show that the Sparte e-100 is close 
to a production prototype. The hybrid 
technology is a very good trade-off between 
technical performances and cost. The 
dimensioning of the antenna, the hybridization 

of the mechanical and electronic axes and its 
good sensitivity are well suited to launcher or 
micro-launchers missions, and more generally 
for applications which require only one beam. It 
should also be noted that in principle it is a by-
design scalable antenna: it is indeed possible to 
assemble more than 4 sub-arrays or tiles for 
higher gains and G/T. 

Note that in the context of multi-contact 
applications, Safran Data Systems is oriented 
more towards developments of analog-digital 
AESA, digitization of each analogical channel 
from sub-array or digitization of the analogical 
channel from each antenna. These 
developments are possible, if the frequencies 
allow it from an economic point of view towards 
full Digital Beam Forming network antennas. 

To conclude for improvement of Sparte e-100, 
considering the propagation difficulties 
experienced during missions, such as multi-
path effects and possible saturation of the 
amplification stages, it seems interesting to 
exploit the real-time agility and shaping capacity 
of the beam to reduce these undesirable 
effects. Thus, Safran Data Systems currently 
study advanced processing algorithms of beam 
shaping. This concern the opening of the beam 
in elevation and possibly the use of information 
given independently by the four sub-arrays (A, 
B, C, D) mentioned above. 
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