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: For a mono-static ISAC transceiver,

Challenge: Echo-miss

Previous Approaches for SI Cancellation

Our Approach: Joint ISAC TX-RX Design
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Numerical Evaluation

• Mono-static: 
− Relative simplicity due to the known transmit (dual-function) waveform 

at the receiver. 
− Suffering from leakage (self interference).

• Bistatic: 
− Overhead cost associated with reference sharing.

(a)

No leakage

(b)

Background

− signal transmission durations (3GPP 38.211) are typically much 
longer than the radar echo round-trip times, 

− the radar returns are drowned by the strong residual self 
interference (SI) from the transmitter.

• Taxonomy of SI cancellation techniques:
− Propagation domain
− Analog domain

Full-duplex Setup

• Physical separation of TX and RX antennas may not entirely solve the echo-miss problem 
(SI can be 100dB larger than thermal noise).

• To achieve ISAC, the transceiver should work in the full-duplex (FD) mode. Fig: frames in a typical ISAC system.

Difficulty in FD ISAC
• Radar echoes are correlated with the SI
• Previous approaches may distort SoI

• We aim to design 
− : the transmit and receive beamformer 

at the transceiver,
− : precoder at the uplink user,
− : combiner at the downlink user
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to simultaneously maximize 

suppress the residual SI.

− : the uplink and downlink rate,
− : the transmit and receive radar 

beampattern power at the target,
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Pu, Pd• : combiner at the downlink user

Transformation and Penalty-based BCD Update

− Digital domain (e.g., 
modulo ADC [1], [2])

• Coupling Constraint Transformation by Penalty Term 

Constraint 

• Beampattern Power Transformation to make it concave in the objective function  
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EBS,Ed

No SI in Detection

• SI cancellation performance

Residual SI < Thermal Noise

• Tx (left panel) and Rx (right panel) beampattern

Can probe at desired angle and control priority btw comm and sensing 
function

<latexit sha1_base64="zdjvD6AzbOkhpxu2c/c8XmCzKqY=">AAACMXicbVDLSsNAFJ34rPUVdelmsAiuSlJKdSMU3HRZwT6grWEynbRDZ5IwM1FKyH/4H+7d6i90J64Ef8JJGsW2Hhg495x7uXeOGzIqlWXNjLX1jc2t7cJOcXdv/+DQPDpuyyASmLRwwALRdZEkjPqkpahipBsKgrjLSMed3KR+54EISQP/Tk1DMuBo5FOPYqS05JiVPkdq7HrxY3LfgD9FI3HijAseS5okv0aYXFuOWbLKVga4SuyclECOpmN+9ocBjjjxFWZIyp5thWoQI6EoZiQp9iNJQoQnaER6mvqIEzmIs78l8FwrQ+gFQj9fwUz9OxEjLuWUu7ozvVEue6n4n9eLlHc1iKkfRor4eL7IixhUAUyDgkMqCFZsqgnCgupbIR4jgbDScS5syYKSnkyKOhp7OYhV0q6U7Vq5elst1Wt5SAVwCs7ABbDBJaiDBmiCFsDgCbyAV/BmPBsz4934mLeuGfnMCViA8fUNI7er4w==</latexit>

w
H
Hsip = 0

<latexit sha1_base64="bBjyv1tj+UG/c4VL8V8s+VWxL/U="></latexit>

� 1

2�

��wH
Hsip

��2
2

<latexit sha1_base64="LSk5tTN8/9dyFQaCpo4I+dvMaQw="></latexit>

↵1 (log2 ⇢u � ⇢uEBS) + ↵2 (log2 ⇢d � ⇢dEd) + ↵3p
HZt (✓t)p+ ↵4w

HZr (✓r)w � 1

2�

��wH
Hsip

��2
2

<latexit sha1_base64="GAd6IfmenoI+duNSvG+TGee7g1U="></latexit>

kpk22  Pd, k!uk22  Pu, kwk22 = 1.
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s.t.

• Velocity range map

Conclusion
• Our proposed joint TX-RX beamformer design method can effectively achieve up to 60 dB digital-domain SI 

cancellation, a higher average sum-rate, and more accurate radar parameter estimation compared with 
previous ISAC FD studies. 


