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6G era: Close Integration of Digital, Physical and Human
worlds

BG

Digital World

Physical World Human World

Unleash potential of machines and sensors

Connect digital, physical
and human worlds to
unleash the innate
potential of human beings
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Unleash potential of human connections and mobility

2 ©2023 Nokia | Public I\O(IA

Unleash potential of information and social interaction




Wireless system design principles

Critical dimensions will continue to be important in 6G

Scale
and
flexibility

* Extreme attributes of performance may apply to specialized sub-networks only and all the requirements may not be
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Capacity and
throughput

URLLC

Reliability
and latency

Capacity and throughput @
a 20x traffic growth

4 100 Gbps peak data rates

A 1 Gbps where needed
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Reliability and latency ©

4 0.1 ms-Tms
4 Nine 95 (99.9999999%)
4 Nanosecond syn [




Wireless system design principles
...but also go beyond
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Security
and privacy
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Spectrum for 6G — possible new and re-farmed bands
Band options for a new generation of wireless technology

Bands above 175 GHz

Peak EEPEEity D-band (ISU'|748 EHZ) >|00GHz
W-band (32-114.25GHz)

Localized high capacity a7~ GHz (unlicensed)

24-32GHz
Capacity enhancement

JRERH AR ( ~10GH:

Basic capacity 4.4-3GHz, B6.425-7125GHz*
3.8-4.2 GHz (licensed/shared)
2.1.2.3(shared), 2.6 GHz

Basic coverage 4 refarmi ~ 470 - 594MHz - BOD, 700, 800, 900 MHz - | e3[4, 14

* to be discussed at WRC-23
** potential range for WRC-27 agenda

***under research
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future to life
technology areas for the 6G essential infrastructure

oG
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Network as a sensor

" Simultaneous
communication
. and sensing
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6G timelines — Specifications and commercialization
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WRC-23 Agenda IMT-2030 WRC-27
[tem on New Bands WS New Bands

Regulatory

Ell 5GPPPe.g. "Hexa-X"
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BG pre-standards  BGregs.  BG study
consensus building

Standardisation
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Today 3GPP 6G WS Rel-21package; First 3GPP II/ Commercial %
Key 6G arch decisions 6G spec i

6G
wene NOKIA
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6G success depends on a global unified approach

Collaboration

Spectrum
= Wider agreement on spectrum, regulations, ™ Collaboration among various stakeholder Investment
technical specs and timelines to maximize (industry. tech forums, organizations and
the potential academia..) = New technology development is capital intensive
= [lobally harmonized approach to drive = Focus on making the technology simpler to use, » [ovt funding and support to accelerate BG
cost efficiency and wider ecosystem sustainable and socially relevant development
Finland's BG Flagship program
Germany's BG-ANNA

IS public sector driven BG Research program
Korea's MSIT lzad BG research program

Japan's Beyond 56 Promotion Consortium for BG
initiative

China's IMT-2030 (6G) Promotion Group

India (GG vision document releases in Mar 2023)
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THANK YOU !




