
© 2023 Nokia1

The 6G Network 
at the Center
Peter Vetter

President Bell Labs Core Research



Three pillars that reshape 
technology and the world

Artificial intelligence (AI)
$7 trillion increase in global GDP 

1.5% productivity growth in a decade (*) 

Cloud
Distributed cloud deployments

Power of cloud continuum

(*) Goldman Sachs Research
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Connectivity…the catalyst 
Network acts as a catalyst enabling key functionalities in higher layers

Artificial 

Intelligence

Cloud 

ContinuumCrypto-agile networks

for AI- and Quantum-safe networks

Ultra low 0.1x network latency and Extremely low 
Packet Loss

10x network capacity with 0.5x Energy consumption

NET4AI/ AIaaS
Cloud Network 
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Edge Data 
Processing 

Multi Cloud Network 
Orchestration



Growing impacts of emerging technologies on demand
Traffic growth requires new spectrum and 6G technology by 2030
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5x global mobile network traffic by 2030 Estimated global radio capacity

Total 6M BTS sites. 5G TDD rollout today 25% and later 80% of BTS sites.
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6G will transform what a network can do, while building on existing 
technologies

5G-Advanced 6G5G

High quality video 
(4K)

XR - fully immersive 
user experience

Holographic 
transmissions 

Object-driven 
digital twinning
(e.g., an engine)

Large scale digital 
reconstruction
(e.g., a vertical farm) 

Broad-based digital twins 
with real time synchronous 
updates (e.g., smart city)

Data communication 
and control

Provide precise location 
and timing services that 
complement GNSS

Network with a 
6th sense

2019 2025 2030



6G value creation - evolutionary or revolutionary?

Connectivity enhanced 2G … 5G

New business growth 
opportunities and service areas
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1. Global connectivity 

2. NextG eMBB 

4. Network sensing

6. Short range URC

3. Dependable real-time communications

Messaging/SMS

Simple browsing

Voice

Broadband  IoT

VideoRich 
browsing FWA

Compute offload

Remote-X XR

Digital twin 

Holographic 

Mixed co-design

Immersive 
gaming

Advanced Health care

Factory Automation/IIOT
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Within the dependable real-time communications, industry 
represents the biggest value creation opportunity 

2035 Range-based use case TAM estimations for CSPs

Sources: Bell Labs Consulting, June 2023 



Bringing the future to life
Six key technology areas for the 6G essential infrastructure

Security, trust 

and privacy

New spectrum

technologies

AI native air

Interface

Network as

a sensor

Extreme

connectivity

Cognitive, automated 

and specialized

architectures
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Spectrum band options for 6G

57-71 GHz (unlicensed)

24-52 GHz (licensed)

5G

600, 700, 800, 900 MHz (licensed)4G, 5G

2.5-7.1 GHz (licensed/shared/unlicensed)

1.5, 1.8, 2.1, 2.3, 2.6 GHz (licensed/shared)4G, 5G

5G 2.5-7.1 GHz (licensed/shared/unlicensed)

1.5, 1.8, 2.1, 2.3, 2.6 GHz (licensed/shared)4G, 5G, refarming to 6G

5G, 6G

600, 700, 800, 900 MHz (licensed)4G, 5G, refarming to 6G

57-71 GHz (unlicensed)

24-52 GHz (licensed)

5G, 6G

Basic coverage & IoT

Basic capacity layers, 
NTN & URLLC

Localized high capacity 
& FWA

<10m
Short range

30m
Local area

100m
Hot spot

300m
Dense urban

1000m
Urban

>3000m
Rural

<1GHz

~10GHz

>100GHz6G Peak capacity layers and high 
precision sensing 

6G capacity
expansion layer

4G5G6G

7.1-8.4, 15 GHz
6G

D-band (130-174.8 GHz)
W-band (92-114.25 GHz)

6G exploration 

470 – 694MHz,



New Spectrum Technologies

Extreme mMIMO

Enhanced capacity at 7-15GHz
using energy efficient system 
architecture

256 radiators

at 3.5GHz

1024 radiators

at 7GHz

Radio-on-Glass

Sub-THz radio for wireless backhaul 
at fiber-like speeds
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Scalable BB processing New front-end

Energy Efficient 6G RAN



6G AI-native air interface
The roadmap to learning radios
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6G AI native air interface
Up to 30% performance improvement demonstrated

Learned 6G constellation
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Ubiquitous 6G radio as a new sensing modality

Sensing

Communication

Sensing-only access points

JCAS access points

Public
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Joint Communication and Sensing
Proof-of-Concept

Nokia

28GHz 

small  cell

Sniffer

Rx

Antenna array

OFDM

RADAR processing

Further processing
- Location & motion

- Visualization 

Sensed object/ human

Communication link

Antenna array

Public
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Joint Communication and Sensing
Technology trial ongoing in Arena 2036 – collaboration with Bosch



Future 6G network architecture vital for the transformation
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Autonomous
Services

Decentralized 
Environment

Extended Computing 
Services

Data & Knowledge 
Services

Network-Application 
Symbiosis

E2E System 
Dynamics

UNEXT: Unified Networking Experience
A wholistic system approach to maximize the value of the network at the center



Gearing up for 6G in partnership with the ecosystem
From exploration to systematization 

India

South Korea

Japan

China



The 6G Network at the Center
The essential third pillar complementing AI and Cloud 
to reshape technology and the world


