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KEY CONTRIBUTIONS

• PolyBase: We present PolyBase, an open SDR-based ISAC framework

that provides a practical implementation path for next-generation ISAC

systems.

• mmWave ISAC: We demonstrate a practical experimental pathway

toward massive-multiple-input multiple-output (MIMO) mmWave ISAC

using existing 5G NR infrastructure.

• OTA Validation: We validate both systems using SDR-based HWIL and

OTA testbeds. The captured in-phase and quadrature (I/Q) samples are

processed using a real-time radar digital signal processing (DSP) pipeline

in both indoor and outdoor environments.

Overview
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Waveform Configuration: Standard 5G NR
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mmWave FR2 OAI Cable Test

40dB Atten + DC Block

OAI Channel Estimation Testbed

● An OctoClock reference keeps its timing disciplined with ten megahertz and pulse per second (pps) signals.

● The X410 works at an intermediate frequency. 

● Two Sivers serve as a millimeter wave frontends with integrated antenna arrays. 
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L = 6 m
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FR2 Quasi-Monostatic ISAC Testbed 
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OAI-Enabled FR2 Live HWIL-OTA Test Setup 

• Empty-room baseline showing static reflections 

from the wall, furniture, and surrounding indoor 

environment. 

• Clutter-subtracted response after introducing a 

static human target at approximately 3 m

Range–Doppler comparison for the indoor FR2 sensing

experiment. 
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OAI-Enabled FR2- ISAC Live HWIL-OTA Test Setup 

OAI FR2 downlink acquisition at 27.53 GHz. Matched-filter correlation 

with the known SSB produces a dominant detection peak approximately 

46 dB above the noise floor, confirming successful synchronization and 

PBCH acquisition prior to CSI-RS-based channel measurements.
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Setup - USRP x410 + oai5G (gNB+Core)

• The sensing was performed using a 5G-NR waveform generated 

by oai5G (40 MHz bandwidth, 30 kHz SCS, 3.3 GHz, Band n78 

and 1Tx1Rx).

PolyBase gNB - ISAC Monostatic Sensing
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PolyBase - Multi Target Detection

Multi-target detection using PolyBase with a live 3GPP-compliant 5G NR downlink waveform. The 

experimental scene and its corresponding range–Doppler map illustrate the simultaneous detection of 

multiple targets at different ranges and radial velocities.
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