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onebG — Sample of related activities

6G ARCHITECTURAL
FOUNDATIONS AND AI-NATIVE
SOLUTIONS FOR FUTURE
CONNECTED ROBOTICS

The 3GPP
Newsletter

IMT-2030 TPR

-—
6G Use Cases & b 2026: WP 5D Draft completed
Service Requirements
More than just a completed study,
TR 220570 represents an early bat
decksive step toward shaping the 6C era.

Integrating NTN with 5G

Post Quantum
Cryptography
Transitioning to PQC In ICPP

—>
Dec 2026: SG 5 Approval

' Alliance for Al, loT and Edge
Continuum Innovation

AlIOTI-one6G Webinar
6G Empowering Robotics

19 June, 2025, 14:00 CEST | Online

(onesc)

(oneSG) 2 t:t::ﬁ

U ROBOTICS OPIC GROUPS

6G Robotics
White Paper (2} Lt

Launch

25 March | ERF 2026, Stavanger

Y$e VIENNA
Half-day Workshop

(O“eSG) EMeyond Connectivity: Transforming

Lecture 12 Robotics and Automation with 6G
1-5June - Vienna, Austria

Experimental Technologies for 6G:
Toward Network Intelligence

Endorsed by (oneBG)
23 April 2026 - 14h00 CEST
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12. Reliabilty

13. Composite requirement

(onesG) [#SGACIA

6G Use Cases
Suimesse for Industrial Automation

15. Positioning sccumacy

16. Bandwidth

17. Sensing-related require
18. Al-related requirement

15 July 2026 | 15:30-17:20 CEST
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Motivation — Case Study

Flin Flon
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% Nunavut
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Abitibi and James Bay Region
(gold, copper, zinc, diamonds,

allied industries)

Northern Saskatchewan
(uranium, gold)
Northern Schefferville
Quebec (iron)

(nickel) Voisey’s Bay
(nickel)

Northern BC
(copper, gold, molybdenum,
metallurgical coal)

Labrador City and Fermont
(iron)
Fort McMurray

(oil sands) Havre St. Pierre and Sorel-Tracy

(titanium and scandium)
Kitimat
(aluminum) Newfqundlam_i
(gold, nickel refining)
Southern BC
(copper, gold,

Saguenay Region
molybdenum) guenay 1ee

(aluminum, niobium)

Vancouver
(exploration,

mine financing,
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New Brunswick

.’4_»//’ (zinc, lead, salt)
Nova Scotia
(gold, gypsum)

Montreal and area
(metal refining, aluminum,
exploration, allied industries)

Southern
Southern Saskatchewan

tash, coal
Trail Elk Valley Alberta {ctash,cos)
(lead,zind)  (metallurgical (coal, allied

tors industries) Northern Ontario

(gold, palladium,

d ¢ Toronto and southern Ontario
platinum, copper, zinc)

(salt, uranium refining, exploration, mine
financing, allied industries)

Sudbury
(nickel, copper,
cobalt, allied industries)

The Mining Association of Canada

A view of mining
industry strengths and
locations distributed
across Canada

* Need for ubiquitous connectivity and reliable coverage

* Competitive digitization and intelligent autonomous operation with enhanced productivity
* Safety, predictive anomaly prevention and resilience, environmental sustainability
* Man-machine interaction & cooperation/augmentation, autonomous vehicles, and teleoperation

» Simplified, modular, flexible / scalable, and efficient solutions and dedicated communication networks
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Industrial Automation & Robotics

Evolution Use cases Requirements Trends
o, = 8
@ 4 J?

@@

Rule-based robotics Training-based robotics Context-based robotics

(Source: World Economic Forum)

Intelligence Sensing Mechanics/Senses/Control Energy Software Hardware others
% T—— T T ——

Mobility Safety Productivity Efficiency / Sustainability Modularity ...
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Autonomous Cognition, Learning, and Collaboration

Obtain information

v
4 Embodied Al N
3 Physical world ) Physical body
Al-Enabled towards Al-Native & AGI ® i

, " . Human-machine <::> ‘g Foundation model

Generative / Agentic / Physical 5\ 5D

Surroundings @ Q

&

. . | él | Collaborative Fﬁi
Sensing & Perception | vutimaine ﬁ L p
Cognition & Reasoning / Comprehension 1 Task exceution I T
Competence, Decision-Making & (mu-T)

Actuation / Execution Embodied Intelligence

Interaction / Communication /

Collaboration
Self-learning
Embedded Governance E— | e

[ ¢ imitation sarning

AGI - Artificial General Intelligence

AnZ., YuX.,Wang C., et al. (2025). Embodied intelligence: Recent advances and future
perspectives. The Innovation Informatics
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Intelligent Mobile Communication Journey
Man-Machine & Machine-To-Machine Communication & Collaboration

2010 2020 2030
Mobile Internet & multimedia Automation S

& intelligent autonomous machines /
Virtualization & Cloudification  agents — Human/Machine Interaction
> / Collaboration Intent-Based

Towards ubiquitous (3D)

. . . intelligent connectivit
Communication & computing > & y

Al-enabled - Gen / Agentic / Physical
Smartphones
Joint sensing, communication,
Internet of Things > computing, & control
Digital/physical-world
experience & extended reality
Smart radio / beamforming

Quantum Computing

Design / Overarching Requirements —
Technical & Non-Technical
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Expected 6G Usage Scenarios

g Immersive Communication

- Extended Reality {é}

O ‘
0% o |
o

o gl
Data

Massive
Communication Ubiquitous Intelligence
Connecting the Unconnected

Security

Sustainability
=775
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(McKinsey)
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(AWE Robotics)

b

Quantum-safe ‘ N

security A - (ORI - %2 -, =
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6G native Robust trust Ubiquitous Connectivity  (rech mahindra)
security framework

Security
enhancemen  (Qualcomm)
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Intelligent Mobile Communication Journey
Expected / Required Targets!

INCLUSIVE & RESPONSIBLE DIGITAL INTELLIGENCE SOCIOECONOMIC TRANSFORMATION

Societal, Economic, and Environmental Sustainability

Machine/Agent-Type Communication — Human/Machine/Environment Interaction
Contextual/Adaptive and Service-aware

INTENT-BASED

Multi-Agent Cross-Layer Orchestration - Multimodal Collaborative Computing
Sensing Semantics Knowledge - Self-learning/optimizing/organizing

Ubiquitous intelligence, data, and embedded governance across layers — Infrastructure!

Research & Innovations Alliances & SDOs Technologies Standardization
Cultural/Operational Models Governance Global Ecosystem & Collaborations
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Harnessing new frontiers and building new paradigms!

Microrobots

Wu, R.; Zhu, Y.; Cai, X.;Wu, S.; Xu, L.; Yu, T. Recent Process in
Microrobots: From Propulsion to Swarming for Biomedical Applications.
Micromachines 2022, 13, 1473. https://doi.org/10.3390/mi13091473

I

(Linkoping University)
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https://doi.org/10.3390/mi13091473

Harnessing new frontiers and building new paradigms!
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(Siemens)

(Huawei) AnZ.,YuX., Wang C., etal. (2025). Embodied intelligence: Recent
advances and future perspectives. The Innovation Informatics
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Digital Intelligence Socio-economic Transformation
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Case Study - Revisited

Flin Flon
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Sudbury financing, allied industries)

(nickel, copper,
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The Mining Association of Canada

Success factors

» Simplified modular and efficient/sustainable solutions
towards productivity and new opportunities

*  Work with and for humans

* Governance - Safety, security, ethics, accountability

* Others
.2
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Intelligent and autonomous connectivity
loT & fleet management

Mobility & teleoperation

Security & resilience

Safe interaction, hazard detection &
prevention, emergency response

New use cases & augmentation

Integrated sensing — tracking,

localization, mapping, gesture
recognition, pick & place / grasping

Collaborative computing
Immersive interaction, digital twins
Resource and waste management

Others

12



Convergence of Many Fields

ML/ DY s
I Agent\c

ALGORITHMS

Gen

Joint Sensing Communication
Computing & Control j

Automation & Robotics

Economics
PO_\_I\!E_R_E_I\_I_G_INEERING
Physics & Mechanics

GOVERNANCE

N\icroe\ectromcs

RADIO COMMUNICATIONS

IHIIVIL DESIGN

SOFTWARE & PROGRAMMING e

COMPUTER VISION
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Save The Date!

(omeSG)

Connected Intelligence for 6G
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Thank you!
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