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Motivation
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The problem: FCC opened up CBRS band to solve the spectrum

scarcity, but severely limits the transmission power for LTE/5G
operators, enforcing the whisper zones.

Effect of the problem: Concern of timely detection of high-power

Radar pulses has stymied opening remaining 3.1-3.55GHz band.

Potential impact of MEDUSA: Approximately 1120, 2250, 3250* more

users can potentially be served by each PAL base-station when the
proposed ESC+ sensors are deployed along the coastal regions of
Massachusetts, New York, and New Jersey, respectively.

Vision of MEDUSA: Design an improved ESC sensors, namely ESC+

to detect radar pulses within existing 5G/4G-LTE signal with powers
stronger than FCC-mandated levels by 5 dB.

*Using free-space path loss model and publicly available US census data.
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MEDUSA Thust 1 (Cont.)

JSAC ‘23 DySPAN ‘24 CCNC ‘25

Stress-testing w/ added Noise:

1. Trained on clean spectrogram, 

tested on noisy

2. 99% radar recall with added Speckle 

noise w/ variance 0.012

Stress-testing w/ time and frequency range:

1. Single-stage YOLO → 2X improvement in 

inference time than SOTA

2. 100MHz spectrum within a 15ms timeframe

Open RAN integrated sensing

1. xApp that uses spectrograms to 

decide signal 5G/LTE type and 

presence of radar

2.   OTA demonstrations, datasets
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MILCOM ‘25

MEDUSA Thust 1 (Cont.)

Comparison of radar detection performance using IQ and 

Spectrograms as separate modalities

Meets FCC 

requirement of 99% 

radar detection recall
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MEDUSA Thrust 2
Thurst2: Collaborative Inference using Multi-ESC+

coordination for improved performance by trading off
the computation cost.

Multi-ESC+ 

coordination

Multi-modal 

coordination
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INFOCOM Poster ‘25

MEDUSA Thrust 2 (Cont.)
Multi-modal coordination for improved radar 

detection performance

Noticeable improvement 

for fusion at lower SINR 

Multi-ESC+ coordination (under review)
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MEDUSA Thrust 3

Thurst3: Frequency and spatial filtering antennas for 

physical layer interference resilience and improved
sensing capbility.



MEDUSA Thrust 3 (Cont.)
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Frequency Filtering

Filter Response for Dual-Channel Third-Order 

0.6 dB Equi-Ripple Chebyshev

Peak side lobe levels reduced by over 20 dB

Spatial Filtering Original

Corrugated

Fabrication
• Stereolithography (SLA)

• Traditional polymers are too porous for electro-
plating

• Formlabs Form 3/4
• Electro-plated with copper

• Electroless used as seed layer



9 of 8

Thank you!
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MEDUSA Thust 1

Detecting Radar 

pulse from 

Spectrogram

Vision: Interference-resilient and privacy 

preserving ML for radar and anomalous signal 
detection in low signal-to-interference-plus-noise 
ratio (SINR). 

Globecom ‘22

Waldo Dataset 

Description: 

1. 1300+ spectrograms

2. Three Signal types: 

Radar, LTE, 5G

3. Noise and 

interference level: -104 

to -109 dBm/MHz

4. Radar peak power: -

89 to -79 dBm/MHz
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Citizen Broadband Radio Service (CBRS) - Regulations

Hierarchical access priority structure:

● Incumbent (Shipborne Radar)

● Priority Access License (PAL) users

● General Authorized Access (GAA)

Spectrum Access System (SAS) grants 

access based on the hierarchical structure.

Environmental Sensing Capability (ESC)
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CBRS band is:

● Between 3.55 and 3.7 GHz 

● Originally allocated to Federal 

applications in the US
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