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Nokia: A Global 6G Pioneer

Nokia is a global networking leader that designs and delivers wired, wireless, and transport networks that connect
people, businesses, and critical infrastructure around the world. Through Nokia and Bell Labs, the company
develops the technologies that power Al and uses Al to make networks more intelligent, resilient, and efficient.
Nokia has also committed billions to 6G R&D and is an active leader within 3GPP standardization bodies.

Key Contributions

-Leading IMT-2030 architecture and air interface research

-Nokia Bell Labs is a global research leader in 6G technologies and architecture
-Pioneering Al-native and integrated sensing technologies

-Partnering with U.S. DoD and national labs on spectrum sharing

Active in standards’ bodies, e.g., 3GPP the Next G Alliance, and ATIS
-Deployed 6G testbeds in Europe and North America
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What is 6G?

What is 3GPP?

The 3rd Generation Partnership Project (3GPP) is the international
standards body that defines mobile network generations — from
3G through 5G and now 6G. Members include telecom companies,
governments, and research institutions.

6G in 3GPP Context

Within 3GPP standards, 6G (IMT-2030) is defined as the next-
generation mobile network standard designed to deliver extreme
improvements in speed, latency, reliability, and capacity, with
strong emphasis on Al integration and intelligent network
capabilities.

6G in 3GPP Terms

6G is being standardized as IMT-2030 under ITU-R's framework.
3GPP's formal study phase began in Release 20 (2025), with full
specification work targeting Release 21 (expected 2027-2028).
Commercial deployments are projected for 2030-2032.

5G: ULLC/IoT/network slicing (2020's)
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The 3GPP Timeline to 6G

This roadmap outlines the critical phases for the standardization and rollout of 6G,
guiding global collaboration towards a connected and intelligent future.

Study Phase Specification Work Commercial

Freeze & Validation L N
2024-2025 2026-2027 (Release aunc
(Release 20) 21) 2030+

Early 2029
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What can 6G do?

Beyond Connectivity, Towards Connected Intelligence

»" Terabit Speeds
1,000x faster than 5G with microsecond latency and extreme reliability
i Al-Native Networks

Al embedded at every network layer for autonomous operation and optimization

%% Satellite Integration

6G integrates satellite communications for global coverage, enabling seamless connectivity across terrestrial and
non-terrestrial networks, reaching remote areas and ensuring ubiquitous access

&2 Immersive XR

Photorealistic virtual and augmented reality experiences in real time
" Ubiquitous Sensing (ISAC)

Networks that actively sense and interpret the physical environment
<" Digital Twins

High-fidelity virtual replicas of physical systems updated continuously
5
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6G Use Case Requirements: Spectrum and Beyond

6

Enabling the ambitious vision of 6G requires not only significant advancements in spectrum allocation but also a sophisticated
a sophisticated evolution of underlying network infrastructure and technologies.
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Spectrum:

Large Bandwidth,
Contiguous
Channels

Technology:

Standards:

Al, ULLC, ISAC, 3GPP WRC

Network Slicing
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The Global Race for 6G Leadership
us U.S. Strategy

The United States is treating 6G as a strategic priority for
economic strength, national security, and global
influence. President Trump's December 2025
memorandum, "Winning the 6G Race," makes U.S.
leadership in 6G and Al a core objective.

The goal is clear: lead spectrum policy, accelerate
domestic innovation, and strengthen supply chains. The
U.S. wants American firms and research institutions to set
the pace for next-generation wireless standards.

This is about more than faster networks. It is about
building the foundation for Al deployment, advanced
services, and trusted communications infrastructure.

By aligning executive action, legislation, and industry
coordination, the U.S. aims to secure strategic autonomy
and long-term competitiveness in the 6G era.
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OBBBA/WFTCA Milestones

Existing Identification Auction

Range New Allocation

Allocation Deadline Deadline

Tranche 1 (100 MHz+)

300 MHz 3.08-42 GHy Non-federal None specified None specified N/A July 2027
Tranche 2 (remaining
b/w) None specified None specified None specified N/A SEpEmIoer
. 2034
No range specified
Non-federal, shared Full-power
500 MHz iEh S THENlrEy Federal federal/non-federal, or a commercial July 2027 July 2029
1.3-10.5 GHz L :
combination licensed use
Tranche 2 (remaining Non-federal, shared Full-power
b/w, if any) Federal federal/non-federal, or a commercial July 2029 July 2033
1.3-10.5 GHz combination licensed use
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Spectrum at Play

Non-Federal

Federal — candidate bands for study
CBRS (Federal/Non-Federal Co-Primary)
Unlicensed

Government - Excluded

5.925-6.425| 6.425-7.125

: : 7.125-7.4 GHz
unlicensed | unlicensed

Band 3.55-3.7 |3.7-3.98] 3.98-4.2 4.4-49(4]

Check progress at www.spectrum.gov
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http://www.spectrum.gov/

Domestic Spectrum Reallocation: A Measured Approach

NTIA's Mandate

The National Telecommunications and
Information Administration (NTIA) is tasked with ‘

FCC Auctions
Spectrum

. e FCC/NTIA/Incumbent
identifying at least 500 MHz of federal spectrum W NTIA D's Bands Coordination

for repurposing. Bands under active study include

1675-1.695 GHz, 2.7-2.9 GHz, 4.4-4.94 GHz, and = Q
7.125-7.4 GHz. The first identified band was the @ W _
narrow 1.675-1.680 GHz slice.

FCC's Authority

Renewed auction authority under One Big
Beautiful Bill Act (OBBBA) or Working Families Tax
Cuts Act (WFTCA) empowers the FCC to auction
at least 800 MHz of commercial spectrum,
funded by a coordinated interagency process
with NTIA, DoD, and industry.
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International Spectrum Landscape: Global Harmonization
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* ITU-RIMT-2030

The ITU-R's IMT-2030 framework, published in 2023,
defines candidate frequency bands for global 6G. WRC-
27 will be the pivotal moment for international
spectrum decisions.

* North America

CITEL (Inter-American Telecommunication Commission)
is the key regional forum for coordinating policy and
technical standards for spectrum in the Americas
(Region 2T).

»  Why Harmonization Matters

Without aligned global allocations, device ecosystems
fragment, roaming fails, and economies of scale
collapse — undermining the U.S. competitive position.
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The 6 GHz Band: WRC History and Current Status

The 6 GHz band is a battleground for future wireless innovation, with its allocation history shaped by
global and national regulatory bodies.

12

WRC-19: Agreement to study the band for IMT.

FCC Opens 1200 MHz: In 2020, the FCC opened the 5.9 and 6 GHz bands for
Wi-Fi.

WRC-23 Decision: Partially identified for high-power commercial wireless (IMT)
with flexibility for unlicensed, Wi-Fi (RLAN)

U.S. vs. Global Approach: While the U.S. has committed the 6 GHz band to
unlicensed, other countries are still considering licensed cellular use in parts of
the band, creating a divergence.

WRC-27 Implications: The next World Radiocommunication Conference will
address IMT allocation of the 7/8 GHz band, potentially impacting future 6 GHz
global harmonization.
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mmWave Spectrum: Status and Deployment

Millimeter wave (mmWave) spectrum, operating at frequencies above 24 GHz, is critical for delivering extreme capacity and
ultra-low latency. While presenting unique deployment challenges, its role is set to expand significantly with 6G.

Key Bands & Potential

The primary mmWave bands include 28 GHz, 39 GHz, and 73-100 GHz.
100 GHz. These frequencies unlock massive bandwidth for applications
applications requiring gigabit speeds and instantaneous responses.
responses.

Global Landscape: Divergent Paths

While the U.S. has aggressively pursued mmWave for 5G, global
global allocations vary. Many regions are still exploring or have taken
have taken a more cautious approach, leading to regional
differences in availability and usage.

Current Challenges

Significant hurdles include propagation limitations (e.g., blockages by foliage or
buildings), limited coverage per cell site, and the high infrastructure costs of
dense deployments.
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U.S. Deployment: 5G Foundation

In the U.S., carriers like Verizon and AT&T have deployed 5G
5G mmWave in dense urban areas, stadiums, and high-traffic
traffic venues. This provides crucial high- capaaty hotspots.
hotspots.

6G Role: Beyond Capacity

For 6G, mmWave will be essential not just for high-capacity access
but also for integrated sensing, precise localization, and wireless
backhaul for smaller cells and private networks.

Future Outlook: Strategic Growth

Despite challenges, mmWave's unique capabilities make it indispensable.

Research into advanced antenna technologies and dynamic beamforming
aims to overcome current limitations, ensuring its strategic role in the 6G
era.
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QUESTIONS?

Becky.Tangren@Nokia.com
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Copyright and confidentiality

The contents of this document are proprietary
and confidential property of Nokia. This document
is provided subject to confidentiality obligations of
the applicable agreement(s).

This document is intended for use by Nokia's customers
and collaborators only for the purpose for which this
document is submitted by Nokia. No part of this
document may be reproduced or made available to the
public or to any third party in any form or means
without the prior written permission of Nokia. This
document is to be used by properly trained
professional personnel. Any use of the contents in this
document is limited strictly to the use(s) specifically
created in the applicable agreement(s) under which the
document is submitted. The user of this document may
voluntarily provide suggestions, comments or

other feedback to Nokia in respect of the

contents of this document ("Feedback").

Such Feedback may be used in Nokia products and

related specifications or other documentation.
Accordingly, if the user of this document gives

Nokia Feedback on the contents of this document,
Nokia may freely use, disclose, reproduce, license,
distribute and otherwise commercialize the feedback in
any Nokia product, technology, service, specification or
other documentation.

Nokia operates a policy of ongoing development. Nokia
reserves the right to make changes and improvements

to any of the products and/or services described in this
document or withdraw

this document at any time without prior notice.

The contents of this document are provided

"as is". Except as required by applicable law, no
warranties of any kind, either express or implied,
including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose, are
made in relation to the accuracy, reliability or contents

of this document. NOKIA SHALL NOT BE RESPONSIBLE
IN'ANY EVENT FOR ERRORS IN THIS DOCUMENT or
for any loss of data or income or any special, incidental,
consequential, indirect or direct damages howsoever
caused, that might arise from the use of this document
or any contents of this document.

This document and the product(s) it describes
are protected by copyright according to the
applicable laws.

Nokia is a registered trademark of Nokia Corporation.
Other product and company names mentioned herein
may be trademarks or trade names of their respective
owners.
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