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Motivation

Conventional algorithms are fast but are far from 
optimal performance

Optimal methods are too slow for real-time systems

Quantum computing is fast AND optimal
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Downlink MIMO Precoding

• Conventional Precoding
• cancels interference
• transmission power penalty

S. Kasi, A. K. Singh, D. Venturelli and K. Jamieson, "Quantum Annealing for Large MIMO Downlink Vector Perturbation Precoding," ICC 2021 - IEEE International 
Conference on Communications, Montreal, QC, Canada, 2021, pp. 1-6, doi: 10.1109/ICC42927.2021.9500557.
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• Vector Perturbation Precoding (VPP)
• minimize precoder power penalty
• optimal solver takes too long
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Vector Perturbation reclaims lost power!
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Project Overview

Simulations
Real-Time 
Hardware

Easier to prototype
Less realistic

More realistic
Difficult to debug



Project Setup
Transmitter

BS

Receivers
4 UEs



Architecture
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Results



Higher is 
Better

Vector Perturbation enables more than 
double the power!



Lower is 
Better

Almost 10x 
less errors



Lower is 
Better

Number of UEs

Our quantum-inspired solver can 
support more users!



Conclusions

• Vector Perturbation enables power-efficient precoding

Any Questions?

Wiki Page

• Our quantum-inspired solver is optimal AND fast (for large MIMO)

• Future Work
• Evaluate latency at larger MIMO sizes (8x8, 16x16)
• Solver optimizations for latency reduction


