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6G TRAIN IS LEAVING THE STATION

oG

“How to make 6G
Transformation Profitable?”

“Will 5G be the last
generation for Wireless?”

Get on the 6G Train now,
and Prove your 5G Offerings!



EVOLUTION OF WIRELESS SYSTEMS AND SERVICES

Evolution
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Revolution

6G will have BOTH “Revolution” and “Evolution” Paths.




6G: BETTER LIVING THROUGH IMMERSIVE COMMUNICATIONS

Digital-physical fusion to augment human capabilities Enormous
Sensing
Digital World =
' Al-Native
= £ | Networks

-

v A P
i}“ ’ i g Natural Language
mmerse ¥ Interfaces

mmunication

Source: Peter Vetter, Nokia; “Digital-Physical Fusion in the 6G-era”, 6G Symposium Fall 2024




6G: LARGE SCALE DIGITAL-PHYSICAL FUSION

6G will enable digital physical fusion at scale

Application development and
network monetization API native

CIC

Distributed Security, trust O+
business models and privacy

@ @ Autonomous

service creation

Massive scale g

10x density 10x precision
connect of sensors

sensing
7 N Integrated
\;ﬁ; 10x_ capacity commt_mication
with QoE and sensing (ICAS)

Il""l" Transfer of

sensor data and XR content
NO<IA

ELL
11  © 2024 Nokia S

Source: Peter Vetter, Nokia; “Digital-Physical Fusion in the 6G-era”, 6G Symposium Fall 2024

Natural language augmentation of digital worlds
Ability to query a physical space and execute new actions without explicit programming

»

a small ceramic cow

-
l ,-!ﬂ figurine with a pink

snout and black spots

r )
I-’=’ - “ a yellow tennis ball
)

Building a vocabulary that User: Another robot is on fire. Help!
describes the physical world

a Toll of blue tape

Joint Communication and Sensing

Using radio base stations as a ubiquitous sensing modality in the 6G-era




6G: AI-POWERED INFRASTRUCTURE

HUAWE

*6G ISAC for World Model (2)
The Physical World Model can be ‘synthesized from ISAC with Transformer

' 6G for AGI

. Al revolution leads into,a new era

QOutput

6G: Immersive Communication Systems for the
Cyber-Physical World by leveraging the

Enormous Data collected through ubiquitous Sensing,
and Powered by Al processing.

Source: Peiying Zhu, Huawei, “A-RAN, A-CORE, and A-UE” NGMN Munich 2024



6G: TERRESTRIAL AND NON-TERRESTRIAL NETWORKS

SPACEBORNE
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Source:
https://images.ctfassets.net/wcxs9ap8i19s/67XszbWrACUN8W4af8kLm
d/019¢6f6707d2f064f936add518c4a539/Network_architecture.png

* GEO
* MEO
* LEO

Satellites
Multi-Orbit

* Airplanes
* Airborne Vehicles (Blimps)
* Drones

HAPS

e Ground Stations
* Roof Top Antenna
e Devices

Terrestrial

NTN-TN “Interoperable” or “Interconnect”?




6G GLOBAL USE AND CAPABILITIES: IMT-2030 VIEWS

Capabilities of IMT-2030 o capabllitiesof iy,
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6G TIMELINE AND CHALLENGES

~

Standards by 2030
3GPP Release 21

S
New elements i dep%
to offer =
capabilities of
IMT-2030 IF Req |
to IMT-2020 =
and their Enhancement and related development
enhancement Recommendations ITU-R M.1457, ITU-R M.20'

S;’eﬁlt\rqtfrm for A A Spectrum implementation >

Other radio | - - ] "
systems vith other radio systems

Ny
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The sloped dotted lines in systems deployment indicate that the exact starting point cannot yet be fixed.
A Possible spectrum identification at WRC-23, WRC-27 and future WRCs

: Systems to satisfy the technical performance requirements of IMT-2030 could be developed before year 2030 in some countries.
: Possible deployment around the year 2030 in some countries (including trial systems)

* What will be New and Novel features in 6G?
* How will this change the User Worlds?
* How do we avoid regional inconsistency?
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6G APPLICATION DRIVERS

Northbound API

Smart Life

Immersive

o Positionin
Communications &

Autonomous Driving

Backward Compatibility

From 3GPP SA1 Workshop on IMT-2030 Use Cases (March 2025) - So, what kind of Testbeds are needed?
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PRACTICAL DISCUSSIONS ABOUT 6G RECENTLY

2023 2024 2025
" " "

6G Applications: XR, Intelligent N . Streamline Technologies and Total
Manufacturing, Robotics, Green Energy D 6G Application Drivers D Cost of Ownership (TCO) Reduction
Technologies: Cyber-Physical Twins, JCAS, Immersive Communications and NTN Return on Investment (Rol),
RIS, NTN, Sensing and PUE Sensing, Al, and Verticals Business Model for Operations.
, L . How to Make 6G Transformation Evolution to 6G SA
[ '"
I:l The Killer Application for 5G is, 6G! Profitable? I:l (How to Ensure 5G Profitable? )

The Wireless Evolution Won’t Stop Here!
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“6G TECHNOLOGIES”

RIS
JCAS/ISAC
Al-Native

Digital Twin

NTN

* “No dead zone for Radio coverage!”
* “Active RIS with Applications”

* Means for “Sensing” - SubTHz
* Collected Data fed to Al model Training

* Optimization of the System (Core, Radio)
* “Powerful Core” for Applications

» Simulator of the Physical System
* “Digital Life!” - powered by Al/ML

* Satellites (LEO/MEO/GEQ) for coverage
* HAPS (Airplane, Ballons, Drones)
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6G SPECTRUM

5G Spectrum
including mmWave

J

7-15GHz
(7.125 - 8.4GHz)

~

J

Sub THz
(90 - 300GHz)

7/

~

% Spectrum Sharing (e.g. MASS) is a widely discussed topic.

G

Next G Alliance Report:
6G Spectrum Considerations

https://nextgalliance.org/white papers/6g-spectrum-considerations

Next G Alliance Library:
https://nextgalliance.org/6g-library,

15



AI-NATIVE IN 6G SYSTEMS
AI CN * Network Efficiency
- e Network Management
AI RAN e Al for RAN (Efficiency)
* Al on RAN (Resource)

* Al and RAN (Usage)
AI'A&S * Intelligent Services




NGA ROADMAP FOR VERTICAL INDUSTRIES

_ May 2023
N EXTG y & a qe |ﬂ I
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NGA VERTICAL WORKSHOP KEY FINDINGS (MARCH 2025)

1) Ecosystem readiness is as critical as
technical standards

2) Vertical industries expressed two
main needs:

1) Connectivity; and
2) Technology to enable new
services.

3) The range and diversity of vertical
industry interests span a mix of
evolutionary and revolutionary
capabilities

Source: Next G Alliance “Vertical Workshop Report” (2025-03)

Automotive: North America is the world's second
largest automobile market, with 16.6 million
vehicles sold in 2021.

Agriculture: $1.055 trillion (5%) -
Contribution to U.S. GDP (2021). 6.8% -
Contribution to Canada’s GDP (2021).

eHealth: 18.8% — Contribution to Sector
U.S. GDP (2020). 12.2% -
Contribution to Canada's GDP I_a n d S C a p e

(2020).

Mining: Canada ranks among the top five
countries in the global production of minerals
and metals.”

Public Safety: Public safety involves protecting the
general public to help community members feel
secure when facing imminent threats from natural
calamities to man-made incidents. This includes
the work of providing remedies and assistance to
help the public recover from disaster situations.

Education, gaming, and entertainment:
Educational apps market is expected to
grow to $38 billion by 2028. Mobile gaming
market is estimated to reach

$80 billion by 2030.

Industry and loT: Projection of

1 million loT devices per square
kiloreter and more than 10 million
base stations *

Smart Cities: 56% of today's global
population is concentrated in cities, and this
number is expected to grow to 70% by 2050.
North America is the most urbanized
continent, with over 80% of its population
concentrated in dense urban locations with
populations exceeding 100,000.%
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5G-ACIA TESTBEDS

Industrial Needs
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& NEXIC, »GOMF [P

N . :
- XG Mobile Promotion Forum
Hexa-X FORUM

CONNECTING TO THE 6G WORLD
Industrial Forums: Hexa-X-ll, NGA, IOWN, 1IC/DTC, 5G-ACIA

6G-SNS, XGMF, 6G Forum (Korea), 6G Flagship (Finland)
J Industry/ Bharat 6G Alliance, one6G
apan Academia Research: VTT, TNO, UKTIN/DSIT,

Universities: Oulu, Surrey, Bristol, Cambridge, Antwerp,
Northeastern, Purdue
_ Business Finland, Business Tampere/Oulu
S
LA - Resource Pool: Spain, Poland, Estonia/Latvia/Lithuania,
Ukraine/Turkiye, Lebanon, Israel,

Indonesia/Thailand/Philippine

3M scacin BESNS disital twin

Taiwan

FLAGSHIP
UNIVERSITY

OHEBG) Zi:j:IOWN Bharat6d

LLEE2 6G R&D Ry A% Mirror Testbed {817 E1 L FHfE £ 1K 6G Heilr 51

GLOBAL FORUM . Alliance
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* Coverage/Connectivity

.‘[—6G TESTBED » Services/Applications
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NGA VERTICAL WORKSHOP KEY FINDINGS (MARCH 2025)

Tomorrow

Zero-Energy Devices

Today
Chipsets

Robots

loT

Handsets CPEs Al-Powered Handsets

Wearables Modules NTN-Enabled Devices

eXtended Reality
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NGA CONTINUES PUBLISHING INTERESTING WHITE PAPERS

y 290 8

QVideo Codec for 6G mMTC

W Sustainability for Data
Centers

L Spectrum Access
Mechanisms

LJCAS Channel Modeling

L North American 6G
Roadmap

L 6G Radio Technologies
https://nextgalliance.org/6g-library/
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END-TO-END VIEW: KEY TO TURN POC TO REALITY

End-to-End Data Flow

Access/ Apps/

End-to-End Capital Flow

Access/ Devices/

%@
Device Access Network Apps/ CAPEX/ Profit
R&D R&D R&D Services OPEX and Loss

Go beyond PoC:

Real Services, Value-Added Services - Crucial for 5G and 6G Success

Fundings
for R&D
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HOW TO BRING UP THE TECHNICAL SUSTAINABILITY?

Set Reasonable  « Start-Ups
Goals and Values ° Aim small, miss small!

Connected to the -« Global 5G and 6G
World e Evolution & Innovations

Build Technical < Know our strengths
Competence * Sync Up with Global




“MAXIMIZE THE VALUE OF INFORMATION BY PROVIDING THE RIGHT
INFORMATION TO THE RIGHT PERSONS AT THE RIGHT TIME!”

Tseng InfoServ, LLC
mitch@T-infoserv.com

o 0% Information
PY @
26

3




