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Digital beamforming for massive MIMO involves signal processing rates of Tb/s to Pb/s, which is extremely
challenging. Today's most powerful digital beamformer chipset, Satixfy’s PRIME, is limited to an instanta-
neous bandwidth of 1 GHz, meaning that it can output a 1GHz-wide signal from up to 32 antenna elements.
Here we propose two innovative techniques which have been widely investigated in the context of the FP7
project BEACON (www.space-beacon.eu), resulting in the first-ever real-time demonstration of a photonic
processor handling 1Gb/s QPSK signals at 28 GHz, and a demonstration of two beams, totaling 2 Gb/s. Such
demonstration was published in Nature Communications. As a result, the proposed system is currently the
state-of-the-art technology in photonic beamforming.

The first patent family (PCT/PT2010/000061) targets photonic beamforming for a phased array antenna
transmitter and features many important techniques, such as wavelength division multiplexing (WDM) and
true-time delay (TTD) beamforming.

The second patent family (PCT/IB2016/052206) complements the first as it targets photonic beamforming
for a phased array antenna receiver. It features new significant techniques, such as self-coherent (self-
heterodyne) detection, hybrid optical/RF signal combining, WDM and TTD beamforming with a shared delay
time.

This technology was awarded with the Altice Innovation Award in Academia, 2018 as well as the Fraunhofer
Portugal Challenge 2019 for PhD.

APPLICATIONS BENEFITS

The proposed photonic beamformer is suitable  PROCESSING OF A LARGE NUMBER OF RF SIGNALS: large
fpr handling the heavy burden of processing RF pandwidth, low latency, low power consumption and
signals of phased array antennas for: reduced size, due to RF signals being converted to light.

VERY HIGH THROUGHPUT SATELLITES (VHTSS) Basep soLELy IN COTS DEVICES, and well-known tech-
ON-GROUND SATELLITE COMMUNICATIONS  nologies, such as WDM.

5G COMMUNICATIONS MODULAR AND SCALABLE
COMPATIBLE WITH HYBRID BEAMFORMING: optical/digital
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http://www.space-beacon.eu/
https://www.nature.com/articles/s41467-019-10077-4
https://www.alticelabs.com/site/innovationaward/finalists/
https://www.challenge.fraunhofer.pt/en/home.html
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INTELLECTUAL PROPERTY

Three patent families exclusively owned by Instituto de Telecomunicacdes:
» Two families (PCT/PT2010/000061 and PCT/IB2016/052206), with

granted and active patents in the major markets: TECHNOLOGY ID
- United States
China P1-0104
Germany P1-0105
France P1-1001
United Kingdom
Italy

* One new pending international patent application (PCT/IB2020/061433)

DEVELOPMENT STAGE KEYWORDS

TRL 4 MassivE MIMO

Technology built over one decade of R&D PHASED ARRAY ANTENNA

efforts, which started in 2010. BEAMFEORMING

The technology continues to be developed PHOTONIC BEAMFORMING

elements and tens of output signals.

COMMERCIAL OFFERING TARGET MARKET

* Licensing agreement Instituto de TelecomunicacOes seeks industrial partners
« Testing new applications within the fields of satellite communications, satellite

« Joint further developments manufacturing, 5G communications, wireless, etc.

» Services provision

CONTACT Instituto de Telecomunicacdes

‘ Campus Univ. de Santiago | 3810-193 Aveiro | Portugal
A +351 234 377 900 | ipr@av.it.pt | www.it.pt
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https://worldwide.espacenet.com/patent/search/family/043836706/publication/EP2592768B1?q=PCT/PT2010/000061
https://worldwide.espacenet.com/patent/search/family/056008821/publication/WO2016170466A1?q=PCT/IB2016/052206
https://worldwide.espacenet.com/patent/search/family/074104129/publication/WO2021130578A1?q=PCT/IB2020/061433
https://doi.org/10.1038/s41467-019-10077-4

