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1. Enhanced spectrum efficiency

2. Improved data rates

3. Reduced communication latency

True Full-Duplex
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Two challenges stand between full-
duplex and practical deployment: 
cancelling extremely strong, time-

varying self-interference — and 
integrating that cancellation into a 

functional radio transceiver.



The Challenge of Self-Interference
A device's own transmission leaks 
into its receiver as self-interference 
(SI), typically 90-120dB stronger 
than the desired incoming signal.

The SI is highly dynamic, changing 
constantly as the surrounding 
environment changes and 
electromagnetic conditions shift.

Cancelling SI well enough – and 
quickly enough – to recover the 
desired signal requires a multi-stage 
adaptive cancellation pipeline.
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Recovering the desired 
signal from the SI is like 

finding a quarter in a 
hundred football fields!



Multi-Stage SI Cancellation Architecture
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Adaptive Wideband SI Cancellation
In real-world deployments, we aim to 
achieve FD performance across large 
bandwidths using increasingly complex 
programmable RFIC canceller designs.
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Determining an optimal 
configuration is hard. 

Just selecting taps and delays yields a 
configuration space on the order of 



Adaptive Wideband FD Radio
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Noise-floor level cancellation >50MHz bandwidth!
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FPGA

RFIC

Adaptive analog SIC in various environments!



             

                     

               

               

                     

                

                

                      

               

                 

FlexICoN: Three Generations of FD Radios
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A Unified Hardware/Software Framework
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Hardware
• Antenna interface providing passive 

isolation (e.g., circulator, split Tx-Rx)

• Tunable analog RFIC canceller with 

an interface for real-time 

configuration

• Software-defined radio for real-time 

packet transmission and reception

Software
• SI channel estimation to enable 

digital cancellation and canceller 

optimization

• Hardware-aware real-time adaptive 

canceller configuration algorithm

• Full PHY layer: packet encapsulation, 

demodulation, synchronization, etc.

Practical FD requires precise coordination 

between the various hardware and 

software components to operate properly.
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Open-Access FD Wireless on
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A comprehensive GNU Radio toolkit 

for FD experimentation on the 

COSMOS testbed, compatible across 

all three generations of radios.
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Thank You!
More information:

flexicon.ee.columbia.edu

alon.s.levin@columbia.edu

flexicon.ee.columbia.edu
mailto:alon.s.levin@columbia.edu
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