Our activities in Wireless
optimization

Lorenzo Maggi

lorenzo.maggi@nokia-bell-labs.com

1 © 2023 Nokia Apply appropriate data classification. Apply document ID (if applicable).




Way of Working

IPR
Live PoC

Use case identification
Algorithm design
Simulation tests
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Grid of Beams optimization
Combinatorial (submodular) optimization

Maximize fairness across UEs

max J(B).
BCD:|B|=N

1B =Y pw @ (GF ¥ w)

/(1 -w) fw=>0, w#1

« Beam patterns do not reflect user distribution log(x) ifw=1 * Beam patterns reflect user distribution

» Waste of resources K * No vyaste -of resources N
« Sub-optimal signal strength at user positions GP K (y) = Z G(u,b2(u)) * Optimal signal strength at user positions
B = ! » Handling Coverage gaps
- * Intercell interference in multi-cell optimization
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Energy savings at the base station TEST RETRAIN
Bayesian parametric optimization

OPTIMIZE

Switch on/off carriers

min lim 7 ZE [wi(Au)] Minimize energy consumption at base station

s.t.

; Z > E|f ({KPI}E,)| = ¢ while not degrading QoS with high probability
T‘“"’Et 0|A t=0cc Al
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. TEST RETRAIN
Beam tracking

Non-parametric Bayesian optimization OPTIMIZE

Ssampling beam  J Predicted best beam  J% True best beam
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B, — 5 B Nt pB Maximize RX power over time
‘T aéchpnix fe(B) — f¢1" — h(IB), while limiting the number of beams
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Uplink power control
Non-parametric Bayesian optimization

PPUSCH = min{PCMAX, P{) + lﬂng(MRB) +aPL+ CL}
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TEST RETRAIN

OPTIMIZE

Maximize thpt fairness across UEs
Maximize expected improvement

max u™(zlo(n) =E | f(z) - max f(a())|o(n)
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Radiation exposure mitigation

Lyapunov optimization
ensure EMF radiation (avg over
sliding window) is low enough

Maximize traffic performance

Electromagnetic Spectrum \
max

| T-1
lim T z E [f(ve)]
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