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Expected timeline of 6G development Hexa-X
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6G evolution

Research on 6G technology components

6G requirements 6G commercialisation
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Work Packages
A E2E vision, architecture and system
aspects
A Novel radio access technologies towards 6G
A 6D high-resolution localisation and sensing

A Al-driven communication and computation
co-design
A Al-driven air interface design

A Methods and algorithms for sustainable
and secure distributed Al (lead: EHU)

A Architectural enablers for B5G/6G

A Intelligent orchestration and service
management for future B5G/6G networks

A Special-purpose functionality
A lmpact creation
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6G use cases

Consumer robots

Al partners

Interacting and
cooperative mobile
robots
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Fully merged cyber-
physical worlds

Robots to cobots

Flexible manufacturing
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Mixed reality co-
design

Telepresence Precision healthcare

Hexa X

Immersive sport event )
Sensor infrastructure web

Merged reality game/
work

6G loT micro-networks for
smart cities

Infrastructure-less network
extensions and embedded
networks

Local coverage for
temporary usage

Sustainable

Small coverage, low power
development ge, ‘ow p

micro-network in networks
for production &
manufacturing

Digital Twins for

Additional

manufacturing

Automatic public security

evolving use cases

Immersive smart city

Digital Twins for
sustainable food
production

E-health for all

Institutional coverage

—* Earth monitor

Autonomous supply
chains



ym Al driven air interface design H S\

D2D/cell free and/or RIS assisted
Improved bit rate, architectures
latency and

reliability

Managing mobile robots along with
Al-driven system level enablers for
resource allocation/link adaptation,
interference management, mobility
management etc.

Novel Al-driven
link level enablers

for beamforming
design, channel
estimation,
channel decoding,
hardware

I cooperative mobile Sensing-aided infrastructure
- 3D dynamic factory floor
map

impairment Fully merged cyber-
compensation etc. kbbb
Mixed reality co-
design

Immersive sport event
- = N

Robots to cobots
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Telepresence Local trust zones

Cell-free communication -

1 Merged reality game/ =-E—= - ! !

| work ‘—@ @ 6 loT micro-networks for seamless communication

- smart cities . .
R with Al-driven enablers
TOETEITELL ATIIiiEl (visual aided beam tracking

Local or and beam management,

Sustainable temporary usage blockage prediction,
Small coverage, low power i ili

development Smal ! handovers with mobility etc).
Digital Twins for for m &
manufacturing Additional manufacturing
Immersive smart city evolving use cases Automatic public security
sustainable food
production ’p E-health for all
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Earth monitor
Autonomous supply
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om in -network learning perspective Hexa-X

Identify and select available and A wide collection of data distributed on user
devices, vehicles and infrastructure elements
can construct Digital Twins of traffic areas to be
used as input by Al algorithms.

Addressing network node (device and : _
network side) requests for obtaining capable in-network processing nodes

ML-based inferencing decisions. for workload addressment

Private and secure

ML-based solutions _ T i
are needed, satisfying \ Flexible manufacturing

communication and
compute dependability

requirements. H @

Real-time intelligent
decisions based on
distributed data;
Local trust zones sk Al/ML for system
orchestration (e.qg.
psbdinsagadbill  prediction of system
resme—nm——— _ disturbances affecting
; dependability of
production).
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Telepresence

Massive amounts of
user and machine data Massive twinning
shared and processed

Sustainable
development

efficiently by Al A S, Additional _‘% manufacturing
model s . AW %} evolving use cases CLHEIEE TS S2E00
scenarios tested at DT
level before application inal P E-health for all
in the physical world. ¢ Institutional coverage
Earth monitor
Autonomous supply



ML/AI driven
air interface—
and resource
management

air interface design
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Novel architectures

Mobility management
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ML/Al-based system level enablers

Interference
management

Resource allocation/link
adaptation

ML/Al-based link level enablers

Hardware
impairment
compensation

Data driven
channel
decoding

Adaptive
channel
estimation

Beamforming
design

6G use cases
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The role of data in AI/ML enabled 6G networks

A Challenges for data management, ownership, and privacy
A Data quality, quantity, and availability

A Data ownership and monetization

A Data privacy, security, and integrity

Ability of the AI/ML agent to provide justification for a
recommendation based on model output .

AbiIity of the AI/ML agent to perform a decision free from
discrimination and bias.

Capability of achieving high inferencing accuracy with a smaller
amount of learning data.

Computational complexity of AI/ML models during either training
or inference phases



Conclusions and future work for 6G architectural @ N

requirements for Al Hexa-X
A“End-to-end | e a értram$mittgr’and receiver jointly ) with advanced waveforms,
modulation schemes and channel coding/decoding schemes

A Al-driven transmission (e.g., beamforming optimization); applicability of  multi -agent
systems to real -world, multi -cell, massive MIMO environments

A Data importance -aware Radio Resource Management(indicators of learning data
significance)

A Choice of model split points in feature distributed networks

A Communication -aware model compression

A Task-oriented feature encoding

A Qupport for online learning

A Facilitate model convergence and multi -agent consensus in distributed ML

A Ad hoc topologies for federated learning

A Performance vs accuracy tradeoff orchestration

A“ Al f un tot Gompute ‘as-a-Service (CaaS) concept

ASecurity, privacy and trustworthiness dsupport for confidential computing



Thank you!

HEXA-X.EU

®

Hexa-X

This project has received funding from the Europe.
research and innovation programme under grant agreement No 101015956.




