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Project Overview

RFIC Results
Full-Duplex Radio with Freq.-Domain-
Equalization-Based SIC at RF

Full-Duplex Radio with SIC Across the Antenna, 
Analog and Digital Domains 

~10X wider BW

85dB 
overall SIC

-92dBm noise floor

-7dBm TX output 
power

Motivation
TDD Operation: FDD Operation:

Even time slot Odd time slot

Full-Duplex Operation:

Every time slot
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Simultaneous transmission and 
reception at the same frequency

• Significantly improves wireless 
network throughput

• Enables more flexible use of the 
wireless spectrum

RX based on our 
RFIC chip

TX with off-the-shelf 
quadrature modulator and PA

+

Testbed PCB DesignChip-based Receiver

Power Allocation
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• Near optimal polynomial-time algorithm 
for general SINR regime

• Near optimal fast algorithm for high SINR 
approximation

• Measured and modeled cancellation profile

Future Work
• Adaptive self-interference-cancellation
• MAC layer algorithm design for full-duplex networks
• Testbed development and algorithm implementation

Full-Duplex Communication Demonstration
Testbed:

Signal
Generator

Analog SIC
Antenna

Circulator TX

RX

Wireless 
Channel

NI USRPAntenna ~20dB

~20dB

TX RX

Time

Frequency

Signal generator TX 
signal: single tone

NI LabVIEW:
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Ethernet
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Wi-Fi: Cellular:

UL

DL

• Design scheduling algorithms that support both half-
and full-duplex users

• Design challenges:
– Full-duplex users are prioritized: how do we 

guarantee fairness/QoS?
– Correlation between UL/DL rates
– Feasible rate region need not be convex

• Develop scheduling and resource allocation 
algorithms:

− Decide which MS gets which channels

− Decide who transmits when
Users OFDM Channels:
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Algorithm: Preliminary 
Simulation Results

Rate Regions

Alternating Maximization vs Heuristic
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Low UL/DL SNR
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High UL/DL SNR
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Considering Residual Self-Interference
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Model based on 
Columbia ’14 and ’15 
implementations

Model based on, 
e.g., Stanford’13 
implementation
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• The problem is non-convex and hard to solve in general
• However, we design an alt. max. algorithm that is guaranteed to converge to a stationary point (a global max in practice)
• We also design a simple heuristic with similar performance
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Received signal after digital 
SIC cancellation
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Received signal after analog 
SIC cancellation

Received signal after 
circulator isolation
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USRP TX signal: 
4 tones


