
Stream B5

MICROELECTRONICS-BASED 
SOLUTIONS FOR 6G NETWORKS

Call 2 B5 projects will contribute to the strong push towards  

the advancement of European microelectronics in providing solutions 

for next-generation communication networks and devices  

at various levels of the device data processing chain, from baseband 

and mixed-signal processing to RF and antenna systems covering 

frequencies from sub-6 GHz to THz.
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6G-REFERENCE targets transceiver hardware innovations enabling 6G 

densely distributed systems exploiting Distributed MIMO (D-MIMO).

6G-REFERENCE investigates integrated 
circuit (IC) and antenna hardware for 
centimetre-wave (cm-wave) integrated 
communication and sensing, enabling 
multi-users through a cell-free network 
of distributed radio units (RUs). In this 
context, distributed multiple input mul-
tiple output (MIMO) plays a central role 
in extending coverage, improving relia-
bility, increasing data rates, mitigating 
interference and enhancing power 
e!ciency.

In dense deployment scenarios, fibre 
connectivity to RUs cannot always be 
assumed. As a result, highcapacity wire-
less backhaul and precise overtheair 
synchronisation become critical hard-
ware enablers. Achieving fully coherent 
distributed MIMO represents a key long-
term objective, requiring major advances 
in synchronisation accuracy. In parallel, 
integrated sensing and communication 
(ISAC) is recognised as a fundamental 
building block of future 6G systems.

Key use scenarios and an example de-
ployment grid is illustrated assuming 
that only one central RU has fibre ac-
cess, while all other RUs communicate 
wirelessly.

A dense hexagonal grid of RUs with 
25"m spacing is proposed, with hard-
ware research focusing on RU platforms 
and five key project objectives: 

1. Cooperative transmission to user 
terminals by clusters of distributed 
RUs, supported by e!cient over-the-
air (OTA) fronthaul data distribution; 

2. Accurate over-the-air synchronisation 
(OAS) of distributed RUs; 

3. Accurate sensing and localisation us-
ing the same RU hardware platform; 

4. Frequency and spatial selectivity to 
enable coexistence with other ser-
vices in the FR3 bands; 

5. Economic and environmental sustain-
ability achieved through low power, 
cost e#ective hardware solutions.
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The project focuses on developing ad-
vanced hardware and RF solutions to 
enable high-performance distributed 
MIMO networks, integrating commu-
nication, synchronisation, and sensing 
functionalities: 

1. In-band Full-duplex transceiver 
ICs and antenna arrays to enhance 
data capacity between distributed 
MIMO RUs, reduce latency for com-
munication and synchronisation and 
minimise self-interference supporting 
monostatic radar; 

2. Novel synchronisation solutions 
to achieve accurate frequency and 
time synchronisation, enable fast and 
continuous synchronisation; 

3. Novel RF and antenna compo-
nents including time modulated 
arrays (TMA) to reduce power, 
complexity and cost, frequency 
modulated arrays (FMA) to increase 
positioning accuracy, supporting 
for reconfigurable intelligent sur-
face (RIS) solutions to enable beam 
re-direction, antenna arrays, including 
environmental sensors, filtering cm-
wave antennas.

The focus is on IC and antenna hardware 
enablers that support low latency full 
duplex communication, high precision 
synchronisation and accurate sensing 
and localisation. Demonstrators are 

designed to validate the basic feasibil-
ity of these hardware solutions and to 
characterise the limits of achievable 
performance.

To guide the development of a distrib-
uted MIMO system for communication, 
sensing, and timing synchronisation, 
key specifications and performance 
analyses were established:

System specifications for operation 
at 14.8-15.35GHz:

• Communication Key Performance 
Indicator (KPI)s: 480 Mbps per user, 
43 Mbps/m², 0.1–1 ms latency

• Sensing KPIs: resolution <0.5 m and 
0.5 m/s, 0.1 s refresh time

• Synchronisation KPIs: %f/f < 2 ppb, 
%φ < 22.5°, %t < 100 ns

Link budget analysis for 50–400 MHz 
channel bandwidth indicates su!cient 
margin for 4&4 antenna arrays at low-
mW transmit power per element.

Ray-tracing simulations in a fac-
tory hall model the channel impulse 
response for both communication and 
synchronisation.

Antenna array and IC co-simulation 
suggest that a full-duplex link budget 
is challenging but potentially feasible.

INNOVATIONS 

USE CASES/
TRIALS/

APPLICATIONS

RESULTS/ 
IMPACT

Call 2

IDCoordinated by  
Ignacio Llamas-Garro, CTTC
January 2021 - December 2026
Website: http://6greference.eu

X: @6G_Reference

LinkedIn: @6G-Reference

BlueSky: @6g-reference.bsky.social

LinkedIn: @6G-Reference

Verticals: Industry, Smart Cities

Partners: CTTC, Ericsson, University 
of Twente, CEA, Anteral, Australo, IMEC, 
polytechnical university of  
Zurich, Advanced Circuit  
Pursuit, university of  
Birmingham.

6G haRdware 

Enablers For cEll 

fRee cohEreNt 

Communications 

& sEnsing


	SNS JOURNAL 2026
	Table of Contents
	Foreword from the European Commission
	Foreword from the Smart Networks and Services Joint Undertaking (SNS JU)
	Introduction from the 6G Smart Networks and Services Industry Association (6G‑IA)
	Advancing Europe’s 6G through the Smart Networks and Services Joint Undertaking
	Projects’presentations by stream
	Call 1 Projects
	Stream A - Smart communication components, systems, and networks for 5G evolution systems
	5G-STARDUST
	6GREEN
	BeGREEN
	NANCY
	SEASON
	VERGE

	Stream B - Research for radical technlogy advancement
	6G-NTN
	6G-SHINE
	6GTANDEM
	ADROIT6G
	CENTRIC
	CONFIDENTIAL6G
	ETHER
	FLEX-SCALE
	HEXA-X-II
	HORSE
	PRIVATEER
	RIGOUROUS
	SUPERIOT
	TERA6G
	TERRAMETA
	TIMES

	Stream C - SNS enablers and Proofs-of-Concept (PoCs)
	6G-BRICKS
	6G-SANDBOX
	6G-XR

	Stream D - Large scale trials and pilots with verticals
	FIDAL
	IMAGINE-B5G
	TRIALSNET

	Coordination and support actions (CSAs)
	SNS ICE
	SNS OPS


	Call 2 Projects
	Stream B - Wireless communication technologies and signal processing
	Stream B1 - System architecture
	6G-CLOUD
	6G-INTENSE
	6G-TWIN
	EXIGENCE
	ORIGAMI

	Stream B2 - Wireless communication technologies and signal processing
	6G-DISAC
	6G-GOALS
	6G-MUSICAL
	6G-SENSES
	INSTINCT
	iSEE-6G

	Stream B3 - Communication infrastructure technologies and devices
	6G-EWOC
	ECO-eNET
	OPTI-6G
	PROTEUS-6G

	Stream B4 - Reliable services and smart security
	ELASTIC
	iTRUST6G
	NATWORK
	ROBUST-6G
	SAFE-6G

	Stream B5 - Microelectronics-based solutions for 6G networks
	6G-REFERENCE
	FirstTo6G
	TERAGREEN

	Stream B6 - EU-US 6G R&I cooperation: 6G-XCEL
	6G-XCEL


	Stream C - Complementary SNS experimental PAN-EU federated infrastructure: SUNRISE-6G
	SUNRISE-6G

	Stream D - Large scale trials and pilots with verticals-focused topic
	6G-PATH
	ENVELOPE

	SNS societal challenges
	6G4SOCIETY


	Call 3 Projects
	Stream B - Wireless communication technologies
	Stream B1 - System architecture
	FLECON-6G
	UNITY-6G

	Stream B2 - Wireless communication technologies and signal processing
	6G-LEADER
	MULTIX

	Stream B3 - Communication infrastructure technologies and devices
	AMBIENT-6G
	NEXASPHERE

	Stream B4 - Reliable services and smart security
	MARE
	XTRUST-6G

	Stream B5 - International collaborations EU-JP, 6G-MIRAI / Stream B6 - International Collaboration EU-ROK, 6GARROW
	6G-MIRAI
	6GARROW

	Stream B7 - Sustainability lighthouse, SUSTAIN-6G / Stream B8 - Reliable AI for 6G communications systems and services, 6G-DALI
	SUSTAIN-6G
	6G-DALI


	Stream C - SNS microelectronics lighthouse, X-TREME 6G
	X-TREME 6G

	Stream D - SNS large scale trials and pilots with verticals (IA)
	6G-VERSUS
	AMAZING-6G
	CSA: SNS CO‑OP
	SNS CO‑OP
	HORIZON-ER-JU-2024-01
	FP2-MORANE 2


	Calls 4/5 Projects
	Stream B
	Stream B01-01 - Advanced architectures systems and technologies
	6G-OPTICON
	AGENTIC6G
	MAGIC-6G
	PROSPERO
	SIXG

	Stream B01-02 - Advanced IoT and device technologies
	IoT-ZERO
	OPTIMUS-6G
	PIONEERS-6G

	Stream B02 - Wireless communication technologies and signal processing
	MULTIPLY-6G
	SHARC
	QUEST-6G

	Stream B03-01- 6G NTN-TN Unification/Integration - Stream B03-02 - Higher speed optical access networks and future end-to-end packet optical network architecture in 6G
	6G-NTN2 NEXUS
	6G-CATS

	Stream B04-01 - Smart security / security services / Streap B04-02 - Reliable services operation
	PAISES-6G
	SHIELD-6G


	Stream C - 6G telco cloud and service provision enablers
	SOVEREIGN-6G

	Stream D - SNS trials and pilots with verticals
	6G-CARE
	6G-HOLONET
	GENIUS
	PRIME-6G


	Appendices
	Steering and Technology Boards, SNS JU Working Groups
	Acronyms and abbreviations



