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5G Capability Requirements Defined by 3GPP

3GPP Standardization Targets for 5G NR
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R15 Enables Ultimate User Experience on eMBB

R15 Builds the Foundation of Commercial 5G Networks
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5G Spectrum Release Is Speeding Up

Sub 3GHz C-Band mmWave
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Ecosystem Drive 1st Wave 5G Commercial launch in 2019
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2025: Tapping into the Opportunities of Digital Economy
Valued at US$23 Trillion
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We Are Entering a Hyper—connected
Intelligent World
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signals .. ) ) .. .

Temperature, space, and touch Ubiquitous connections, wide Digital twins
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We Are Entering a Hyper—connected
Intelligent World
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Convergence of Wireless Transmissions and Sensing
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Sensing Assisted Transmission
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Sensing and Spectrum
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We Are Entering a Hyper—connected
Intelligent World
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The Rise of Al: 1989-2019
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The Cost of Understanding




The Limits of Modelling

—_

Hard palate (Gath fot vouoe soutce
S'(Jﬂ lpal:)! ¢ : Glottal
velu ! .
Nasal cavity | Bulse
model Giz)
Nostril

Pharyngeal | 7%, Lip
cavity Tongue

Larynx
Teeth
Esophagus Oral (or buccal) cavity Voiced!
uvaiced
switch

Voxal-tract
model Hfz)

Badiatich
Jaw model Biz)

Trachea ' ]

.|| Yocal-ttact ||.

Lung [ patametets .'l

Randem
Diaphragm

(Gain fot noise sautce



New Paradigms for Data
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wWhy now?

Massive amounts of data that can be used to train Machine Learning models
are being generated, for example through daily creation of billions of images,
online click streams, voice and video, mobile locations, and sensors embedded

in the Internet of Things devices.

Computing capacity has become available to train larger and more complex
models much faster. Graphics processing units (GPUSs), originally designed to render
the computer graphics in video games, have been repurposed to execute the data
and algorithm crunching required for machine learning at speeds many times faster

than traditional processor chips. Key Trend Emerging: Specially design chips and Hardware for Machine Learning workloads

(Tensor Units).

Machine-learning algorithms have progressed in recent years, especially
through the development of deep learning and reinforcement-learning techniques

based on neural networks.



New Paradigms for Algorithms

. Network Network Network . Multi-
Signal eLWor eLWOE Software eEWOL Data Dat? Machine : Recommendat Computer
Processin BackeiDaica Protocol/ Radio L Storage L) Learnin sl ion Vision
& Forward Data Aware Security €€  Searching & Analysis

N-Body
Methods

Circle Area

r[_ Jl " —
Square Area

DL AT A

Left shift: x <<

Cancer
Genomics



New Paradigms for Computing

Compute
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New Paradigms for Networks
Mobile Al: What is the right architecture?
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Unified training and inference framework
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New Paradigms for Networks
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Better Connection
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Smart Communications
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Smart Channels

Title: Optimal Communication Channels in a Disordered World with Tamed
Randomness

Authors: Philipp del Hougne'*, Mathias Fink', Geoftroy Lerosey?
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Fig. 1. (A) Experimental setup 1n a disordered cavity under Rayleigh fading conditions. A phase-

binary metasurface reflect-array partially covers the cavity walls; appropriately configured, it
physically shapes the channel matrix measured between the two antenna arrays and imposes
perfect channel orthogonality. (B) Iterative optimization of channel diversity. The evolution of
Rerr over the course of the optimization 1s given for a single realization, as well as averaged over
30 realizations, for 7»=2.,4,6 (red, blue, yellow). Benchmarks for Rayleigh fading and perfect
orthogonality are indicated, see legend.




Smart Channels

Reconfigurable Metasurfaces
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The Central Role of Antennas
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Beyond 5G
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From Connected Things to Connected Intelligence




Beyond 5G
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