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6G Communication Technologies:
Foundation for Future Society &
New Opportunities for Leap Forward
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Enhanced Mobile Broadband ICapacity Enhancement

Gigabytes in a second

3D Video - 4K screens

Work & play in the cloud
Smart city cameras
Augmented reality

Voice

Sensor NW/ /

Massive loT
| Massive Connectivity

Industrial & vehicular automation

Mission critical broadband

Self Driving Car

Low Latency
I Ultra-high reliability & Low Latency

(Source: ETRI graphic, from ITU-R IMT 2020 requirements)
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5G 4G
eSS, POty 20 Gbps 1 Gbps ® 5C
HZAHEEE 100 Mbps 10 Mbps ® A4GLTE/LTE-

XA A2 1ms 10 ms A
ol 500 km/h 350 km/h *5G 7|z 7 &
e P 108 7H{/km? 10° 7lj/km?

(ITU IMT-2020)

ITU-R 5G 7|&827 Afet

COVERAGE

1Gbps
350km/H

>10m ° Low LATENCY
10

>28GHz

POSITIONING <1m

9 3
ACCURACY 99.9999% 10

108 [/km?2

99.9999
9%

RELIABILITY loT DENSITY
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6G OISSA : IMT-2030 Technical Performance Requirements
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'« Somewhat conservative but more practical KPIs under consideration for 6G

Peak Data Rate No consensus User Plane Latency ) :—?Ran(]:s s
Peak Spectrum Efficiency 2x of IMT-2020 Control Plane Latency -20ms

- 3x of IMT-2020 for DL

5th percentile user data rate _ 3% of IMT-2020 for UL Reliability - 1-10- with same IMT-2020 assumptions
.. - 3x of IMT-2020 for DL .
Average Spectral Efficiency - 3% of IMT-2020 for UL Bandwidth - 400MHz
Area Traffic Capacity 4x of IMT-2020 for indoor hotspot-IC - Quantitative TPR
) - - . - Define requirements for both outdoor and
Connection Density 108 connections/km? Positioning indoor scenarios
- Usage scenario: ISAC
- Indoor Hotspot-IC:
2.25 (bit/s/Hz) @10 km/h Sensing related capabilities - Still under discussion
- Dense Urban- IC: o
1.68 (bit/s/Hz) @30 km/h Al-related capabilities - Qualitative TPR

Mobility - Rural-IC: 1.1~1.5 x of IMT-2020 - Defined as the number of users per TRxP

0.88~1.2 (bit/s/Hz)@120 km/h
0.495~0.675 (bit/s/Hz) @500 km/h

NOTE: Maximum velocity is up to
1000/1200km/h.

Joint/Composite requirements

of which at least 90% are satisfied,
where each satisfied user achieves the
required packet success probability of
transmitting a layer 2/3 packet within a
required latency.
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‘¢ Push-pull trends & expected enablers
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‘¢ Push-pull trends & expected enablers
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Immersive Communication

Ubiquitous Connectivity

Integrated Sensing and
Communication

Al and Communication
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‘¢ Push-pull trends & expected enablers
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‘¢ Push-pull trends & expected enablers
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‘¢ Push-pull trends & expected enablers
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‘¢ Push-pull trends & expected enablers
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‘¢ Evolving into 4D industry without spatial and time constraints

Manufacturing

Education/Training

Distribution/Consumption

Global ICT Standards Conference 2025

Entertainment

Now : production/ labor
in real space

* Production processes without physical space in
a digital twin factory & diagnosis/ maintenance/
quality inspection without on-site visits

= Work involves both labor and

intelligent decision-making in
virtual space

Life style change

Now : classroom/screen-centered
knowledge delivery

* Real-life, experiential knowledge delivery
recreating complex experiences such as
space experiments and surgical operations

= Learning methods evolve into
immersive experiences at the
level of real-world experience

Now: consumption by need &
consumption for possession

* Trying on virtual clothing and IT products in a
virtual shopping mall to experience the
actual product before purchasing

= Consumption shifted from
buying things to buying
experiences

Now: one-way video
content consumption

* Real-time Al-generated movies where users
become the main characters, and experience
of one’s avatar performing on stage

= Content is evolving from being
simply consumed to being
participatory and created

« With the weakening of space-time constraints, the virtual space has a greater impact on our lives than the real space / time
(e.g., a person living in Korea lives according to a pattern of time in the United States, etc.)
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‘e Evolving into intelligent industrial infrastructure

Manufacturing Logistics/ City infra Health care Defense industry

Now : human/some sensor- Now : use of fragmentary Now: hospital visits/diagnoses based Now: central control and information
based error detection information such as CCTV and GPS on user initiation collection/distribution
O

d Doors / C:

<_ Robotics
/ Cobots

Transportation

* Realime detection of faults in factory and * Real-time detection of urban living * Realizing Al-powered physicians by * Real-time & distributed optimal tactical
automatic diagnosis/prediction-based environment through city-wide sensors and sensing/recognizing user biometric information operation through single network sharing of
maintenance using Al automation of judgment and response by Al and sharing judgments with users/medical staff information from various sensing devices

= Unmanned/ automated = Hyper-personalized, = Hospital that comes to us = Autonomous operational system
manufacturing processes autonomous city with Al-based through real-time monitoring of capable of real-time detection,
real-time data our body/health status judgment, and command

» Maximizing conveniencelefficiency: personalized urban services and unmanned production/manufacturing systems maximize convenience in
Life style change everyday life, while autonomous medical systems enhance healthcare efficiency.
+ Alife focused on prediction and prevention: real-time data-driven prediction systems in all areas, including cities, healthcare, and security
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‘e Evolving into industry where everything is connected

Communication Agriculture / Environment Aviation / Transportation
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Infrastructure

Now : remote areas are blind spots Now: the main purpose is to move

Now : connectivity mainly by
people and goods
o0

terrestrial network for observation/management

* Realizing hybrid connectivity by integrating » Faster detection of climate change, wildfires, » Sky, sea, and mountains offer the same

terrestrial network, satellite, HAPS, and drone food disasters, etc. around the world + Real- connectivity as land.
networks. time management based on communication. * Mobility industry without regional limitations

= The communications range = Enabling stable food = Mobility creates new value-
expands to the entire Earth and production and sustainable added services by combining a
space. environmental management. lot of different verticals

Now: Infrastructure is concentrated
in areas of high demand

» Urban & non-urban boundary blurs and
demand for infrastructure in non-urban areas

also increases

= Achieving balanced regional
development through enhanced
connectivity

+ Equal digital environment without geographical constraints, enabling the same online learning, medical care, and work anywhere in the world

Life style change
hospitals, etc.) = Improving equality of opportunity

* Aninclusive society without exclusion: providing equal connectivity even in environments with poor infrastructure (refugee camps, remote
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‘¢ Lean & Streamlined

Lessons learned from past generation (5G) General 6G Design Principle
* Too much focus on flexibility * Lean & Streamlined design
- Carried the weight of excessive complexity: - Focusing on simplicity, efficiency and clarity

Dimensioning an appropriate set of functionalities,
minimizing the adoption of multiple options for the
same functionality, avoiding excessive configurations
so that network can scale faster, operate more
sustainably and interwork more seamlessly across

multiple options, legacy constraints, and -

overlapping features
- Slowed innovation, increased cost and made

deployment more difficult

the globe
* Too much deployment & migration options « Simpler migration options
- Led to complicated standards - Stand-alone architecture for 6G should be
- Slowed down full-scale deployment of Stand-alone supported in 6G Day-1
5G

] $ @

Agility Interoperability Efficiency Sustainability

- 16 -
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6G New Spectrum Candidates

3GHz AGHz 5GHz 6GHz 7GHz 8GHz 9GH 12GHz 13GHz 14GHz 15GHz
| | | | | | S | | N
I 1 |
37 4.0 44 A48 5.925 6.425 7.125 8.4 12.7(or 12.75) 13.25 14.8 15.35
WRC-23 (KOR) KOR (CN) E‘(’ JIPCI:\I'; / KOR/ (US) S‘(?,'é’, KOR / JPN
(InCL I.ocal 5G/6G Cross Cross Overlapped use Overlapped use w. military satellite links, Cross interference w.
aIIocatlons) ambiguity interference interference w. w. satellite links  i.e. DSCS/WGS - 7.25~7.75GHz(S-E), satellite links
w. RF deployed P5G 7.9~8.4GHz(E-S)
altimeter (KOR)
3.55 3.7 3.98 4.2 6.425 7125 7.4 8.4
USOBBBA i1 T i Ban of
. I 1 I : spectrum
('25.7) b 2 O ol auction
Proposed Spectrum Proposed
as an auction within as an
alternative next 2 years alternative
7.125 7.525
. NW
Korea lITP Guide R&D
(for R&D purpose) 6.425 7.4

UE R&D

Suggestion for 6G spectrum

= Designation of 6G spectrum allocation for commercial use in an earlier stage may be very important to make
a concrete progress not only for standardization but also for product development in late 2020s

-17 -



6G O0|SS4: Migration from 5G to 6G

Mid/High Band
6G
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N

]

Strengths (Pros) Limitations (Cons)

- Seamless coexistence of 5G & 6G
MR-SS - Smooth user experience
(Multi-RAT Spectrum Sharing) - Leverages existing infra
- Coping with rare 6G new spectrum

- Higher complexity in coordination & resource sharing
- Requires advanced devices
- May slow pure 6G innovation

Dual Stack - Full architectural freedom for 6G - High cost: duplicate infra, separate spectrum for 6G
(Core Aggregation) - No legacy constraints « Devices must support both stacks
ggreg - Clear separation & flexibility - Risk of fragmented UX
- Early 6G deployment anchored in 5G - 6G performance limited by 5G anchor

Dual Connectivity (DC)

(RAN aggregation) - Smooth service continuity & mobility - Extra signaling overhead

- Cost-efficient bootstrap path - Bridge, not long-term end state

-18 -
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Hyper-immersive Metaverse Industrial IoT Solutions Future Mobility Solutions

Home Commercial Mobility Virtual Space
Solution Solution Solutions Solution

Servitization Digitalization Electrification

Drone taxi

Device Platform Service T —— - - __ VERTIPORT

3
-

Space-UX Connection/Extension LGE Logistics Robot - CLOi CarryBot Smart Air Mobility

-19 -
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