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max-min fair optimization:

A typical MU-MISO downlink transmission: !" = h"Ws + ("
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Definition: the interference that pushes the received signals 
away from detection thresholds

Signal decomposition:

3" = 3"9 + 3"ℬ

h"Ws=8"93"9 + 8"ℬ3"ℬ

Modify CI metric to accommodate multi-level modulations

Constructive interference criterion (QAM):

max-min fair optimization
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Via KKT conditions, we can express W as a function of Ω:

Zero-forcing component Pre-scaling Symbol-level operation

an equivalent optimization on Ω:

dual problem

Final expression of  W as a function of u:

QP over a 
simplex
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✓ CI Precoding achieves the best performance when SNR>20dB for 16QAM and when SNR>25dB for 64QAM.

✓ As opposed to conventional sense that CI precoding is mostly effective for PSK, CI precoding also achieves 
a significant performance gain for multi-level modulations.
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Outer constellation points: 

constructive + destructive
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only part of u is constrained, not over a simplex

Inner constellation points: 

destructive

multi-level modulations

Phase-rotation CI metric is not applicable to QAM

Symbol-level interference can be exploited to increase the 
received signal power and improve performance


