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Passive radiometric data collection 

Beyond Ka-band

Multi-site data 
collection to 
understand 

availability within 
the UK

Machine learning approaches for channel 
state prediction

Data collection 
from ESA Q/V-
band beacon in 
in-house SDR-
based terminal

http://www.esa.int/Our_Activities/Telecommunications_Integrated_Applications/Alphasat/Aldo_Paraboni_Q_V_Band_Payload


Site diversity

https://www.qvlift.eu/

Mobility terminal

Mobile Gateway

https://www.qvlift.eu/


Link level

IF-to-IF testbed

Channel emulation

Standard implementation

Joint IBO and MODCOD 
optimisation
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Passive antenna technol.

All-metal Gutman lens

High efficiency 
feeds in CNC and 
Additive 
Manufacturing

Multibeam SFPB: polarisation 
and frequency diplexing

Reconfigurable reflectarrays
based on actuated flexible 
membranes



Active antenna technologies

No pre-distortion

With pre-distortion

Low complexity pre-distortion

Load-pull effects due to mutual 
coupling in active arrays

GaN HPAs

Thermal management

Behavioural models



Joint beamforming and precoding for 
hybrid BFN direct radiating arrays

System context

Payload 
benchmarking 
with resource 
allocation

Total throughput using 
precoding (Monte Carlo)

Rapid coverage 
estimation 
(x600)

Sparse array 
with precoding
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LEO

1U deployable 
Ka-band 
reflector

Miniaturised 
Yagi antenna 
for solar panel 
integration

Ka-band SIW 
antenna

Ka-band CP antenna element



User terminal

Waveguide 
scanning 
antenna

Lens-based 
scanning 
antenna

Survey and 
deployment 
capability



Some concluding remarks

❖ Rapid developments within the past decade from broadcast to 
broadband: shaped coverage -> passive antennas -> to active antennas

❖ Feeder link shifting to higher mm-wave and eventually optical bands

❖ Reducing the per-bit cost: flexibility & capacity

❖ Digital on-board processing emerges as the payload bottleneck

❖ Payload development increasingly within system context

❖ New Space drives rapid developments, very short time scales, higher 
acceptance of failure, …

❖ Flat panel terminal for broadband connectivity on the move at low 
prices remains a bottleneck
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