Typical Use Cases

- Fault forecasting in industrial networks
using machine learning

- Wireless network configuration and op-
timisation based on (network) digital
twin in industrial settings
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— Smart cities through massive twinning
and real-time data collection
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Background and Motivation

To satisfy the expected plethora of demanding
services, 6G is envisioned as a revolutionary pa-
radigm to carry forward the capacities of en-
hanced broadband, massive access, and Ultra-
reliable and low latency services in 5G wireless
networks to a more robust and intelligent level.

In response to the challenges associated with
6G, artificial intelligence (Al), especially machine
learning (ML), Semantic Communication and Di-
gital Twin (DT) are emerging as solutions to rea-
lize the fully intelligent network orchestration
and management. By learning from uncertain
and dynamic environments, Al-enabled channel
estimation and spectrum management will open
up opportunities for bringing the excellent per-
formance of Ultra-broadband techniques into
full play. Additionally, challenges brought by
Ultra-massive access concerning energy and se-
curity can be mitigated by applying Al-based ap-
proaches.

The overall research objective of the SCION pro-
ject is to develop and design the network sys-
tems for seamless wireless access for Secure and
Intelligent Massive Machine-to-Machine Com-
munications for 6G. In addition to technology de-
velopment, to meet the urgent needs for the fu-
ture working force of the coming 6G era, this col-
laborative project will create a training network
for Doctoral Candidates who will contribute to
the design and implementation of future 6G net-
works.
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SCION Objectives

Research and develop semantic encoder and
decoder for M2M communication. '

Research and develop highly efficient and si-

: multaneous wireless power and information

transfer technologies.

Research and propose lightweight Al model
design approaches and online learning me-
thods to enhance the M2M communication
networks.

Research and propose ultra-reliable and auto-
nomous network management strategies.

Research and adopt the Digital Twin (DT)
technology for establishing digital representa-
tions of M2M communication networks.

Research and propose an Al-based M2M com-
munication scheduling. '

Research and develop a blockchain frame-
work for DTs (virtual world) and M2M (physi-
cal world) to ensure transparency, trust, and’
security.

Develop a complete and practically de-

E ployable project system by integrating the in-

dividual innovations and evaluating real-life’
experiments.
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