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Main Campus and DEIB @ESTART
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Open-Air Experiments
(FR1, 7-24 GHz, 28-30 GHz, 60-75 GHz, 148-251 GHz)




FR2 Basestation 5G NR mmW with 2 cells @ESTART
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First Upper 6 GHz trial in Europe (2023) ANTLAB ABESTART
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Smartphone-like 5G
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Open-Air ongoing experiments 6GWIN
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6GWINET | @ESTART

HFC — Microwave backbone at E band rWINT
=

Single Frequency Network at 74.5GHz and 84.5 GHz with 1 GHz FDD radio
channel with an aggregate capacity > 10 Gbit/s
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Channel Emulation and Federated Lab 6GWINET | @ESTART

Rl START PROJECT
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O In-lab testing, e.g., vehicular networks, smart factories, non-
terrestrial networks (NTN). Federated Lab
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Channel Emulation and Federated Lab cGWINET
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Van3Twin: Digital Twin for V2X 6GWINET | ABESTART
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https://arxiv.org/abs/2505.14184v1

Propagation at E, D, G and optical (1.55/10.6.um) bands | @ESTART
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PROTOTYPING




; 3.9m ' INSTRUMENTS

WiSyNet Lab (130mq) = -

Vector Network Analyzer

4 ports 0.01-70GHz

Full SW Options

Extenders in WR15&WR10 (up to 110GHz)
Possibly to 3THz

Postazioni
Postazioni

ANECHOIC AREA 3 GHz — 110 GHz Probe Station

Anechoic

5 S (4,5x2,5m) 8" manual - For stereozoom microscope
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Array Calibration, RIS, and HF Filters 6GWINET

RESTART PROJECT

Active RIS 3.5 GHz
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Anechoic Environment 3-150GHz



V2X at mmw 5G NR FR2
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Near Field V2V mMIMO connectivity and beam tracking | @ESTART

Layout massive MIMO 64x8 with 1.5° beamwidth

Challenge: guarantee a NF beam
tracking mMIMO in a dynamic context
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6-24 GHz FR3 Prototyping Platform (2x2)

RX Side: 2-channel FR3 RF
Input (from antenna

board)

RX Side: 2-channel low-noise
amplification (LNA) +
down-conversion to baseband

RX Side: 2-channel
programmable baseband
amplification +

filtering + up-conversion to IF

Two-stage up- and down-conversion is used to meet the out-of-band (ooB)
and adjacent channel rejection ratio (ACLR) requirements.

Front-face of the Pi-Radio FR3 Transceiver Board

BESTART

TX Side: 2-channel FR3 RF
Output (toantenna

board)
TX Side: 2-channel baseband AN
to FR3 RF up-conversion + ;'@ }
power amplification (PA) S /;’
pi-radio
NYU | Zreonscoo

TX Side: 2-channel IF to
baseband down-conversion + r“l
filtering + programmable h
amplification
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TX Side: 2-channel IF
Input (from
USRP/RFSoC)




OAl at FR3 (DEMO at IEEE WCNC 2025)

pi-radio
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New features in the pipeline:

O MU-MIMO

O Multi-band pilot design for
CF-MIMO / NF-MIMO

O Inter-band carrier
aggregation

O New signaling tailored for
co-existence
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Multi-Band FR3 Sensing

Enhance localization and imaging
accuracy by aggregating measurements
from various FR3 sub-bands

8 GHz 12 GHz 16 GHz 20 GHz
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2x8 MIMO at FR3 6-18GHz (in progress)

2x8 RX Array BW=6-18 GHz , scanning=+20° x - £60°y

TX & RX 1Q ports
IF up to 4GHz \n/ %

Magneto-Electric
Dipole Elements

Active return loss of a 1X8 array
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ISAC experiments
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Sensing while moving (Synthetic Aperture Radar) @ESTART

Real data from dedicated - o
acquisition campaigns
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BESTART

Targets

POLITECNICO
MILANO 1863

[1] Moro et al. “Enhancing User Localization with an Integrated Sensing and Communication (ISAC) System: An Experimental UAV Search-and-Rescue Use Case,” IEEE Remote Sensing, 2024.
[2] Polisano et al. “Flexible and Seamless Factorised Processor for Long-Range Mono- and Bistatic UAV-Borne SAR,” IEEE Radar Conference, 2024.



Experimenting 12x16 MIMO sensing (86 ULA \/2, 7OGHz) @ESTART

Static Range-Azimuth Heatmap
Current Frame Number =245
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Dynamic HeatMap
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D. Tagliaferri, et al. "Reconfigurable and static em skins on vehicles for localization." IEEE Transactions on Wireless Communications, 2024.
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Dual Domain (DD) ISAC Waveform
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Coherent Multistatic ISAC 2 vehicles multistatic 6ESTART

- Coherent fusion

Monostatic 1,1 Bistatic 1,2 _ 73

73
725
) .
70

4 5 3 4 5

¥ [m y [m]
Bistatic 2,1 Monostatic 2,2

725

725

72
£715
,‘

71

705

73

725 4
E71s 705
70.5 70.5 70 o,
70:3 p - 7o3 % & 3 4 5 ) %‘: POLITECNICO

y |m] y m|

S MILANO 1863

D. Tagliaferri, et al. "Cooperative Coherent Multistatic Imaging and Phase Synchronization in Neth

y [m]



Conclusion | @ESTART

* 6GWINET mission is to innovate and validate toward 6G

with a joint industry and academia partnership.

* Politecnico di Milano created RESTART-WISYNET Lab open

to share the new experimental platforms with other

@BESTART

Contact: umberto.spagnolini@polimi.it X

partners.
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