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Proven success for enterprise and partners for both technology
and industry specific know-how

We are a global leader in private wireless With partners for the entire ecosystem

760+

Private wireless customers

158

Manufacturing
& supply chain

124

Transport

204

Government
& cities

As of July 2024
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Spectrum policy for
orivate networks

Noel Kirkaldy

Standards and regulatory, 450 MHz Alliance
Regulation, standards and spectrum, EUTC
Spectrum Group, EMEA (Verticals), GSA

Spectrum task force, CCBG, TCCA

3 © 2024 Nokia confidential




Private networks market development challenges

Available
Spectrum




GSA September 2024 report : Private mobile networks by sector
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GSA September 2024 report : Private mobile networks spectrum used
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Spectrum used for current private networks
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(*) The band 850 MHz is used in some countries in MENA B IMT identification in the ITU-R Radio Regulations (WRC-15)

(**) The L-band is envisaged for SDL = Implemented / discussed at national / regional level

B |MT identification in the ITU-R Radio Regulations (before WRC-
W No IMT identification



Reasons for a dedicated private network

Coverage
Security
Availability
Life Cycle



Reasons for a dedicated private network

Coverage - Geographic
Security - Intranet

Availability — 99.999%
Life Cycle - Control



Worldwide status of critical communications network deployments

Finland : S-MVNO Elisa’s spectrum

Shared (S-MVNO)

Canada: 700 MHz B14

Hybrid

UK: ESN S MVNO on BT/EE spectrum
A2G @2.3 GHz BYOC BH 1.9 GHz
USA: FirstNet RAN 700 MHz B14 | France: RRF S-MVNO on  HGermany: Hybrid
network deployed by AT&T Orange and Bouygues '3
Spain: 700 MHz
Mexico: S MVNO on and 450 MHz

Dedicated

South Korea: 700 MHz B28
Qatar: 800 MHz B20
and 2600 MHz B7

Altan 700 MHz B28
KSA: 800 MHz
and 450 MHz

Brazil: 700 MHz B28,
450 MHz and 410 MHz

UAE: 700 MHz B28
and 2.3 GHz B40 SEA Gvts dedicated LTE
450 MHz and 850 MHz
Australia NSWTA: S MVNO POC
Chile: 700 MHz B28

Note: this slide is not exhaustive.
Some S-MVNO might evolve to hybrid networks when dedicated spectrum will become available for PPDR
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ncreased regulatory pressure
Mitigate global warming
Reduce carbon emissions
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Comparison of need for coverage and/or capacity

410 MHz and 450 MHz 00 MHz and 800 MHz 2300 MHz and 2600 MHz 3800 MHz to 4200 MHz

100% connected 91,3% connected 58,7% connected 45,6% connected
2.5-3 xeNB 12-15 x eNB 20-25 x eNB
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Focus on bands currently are the 450 MHz & 410 MHz
Working on development of 3GPP Bands for 380 MHz =~ =~

380 385 390 395 410 415 420 425 451 456 461 466

385 389.9 395 399.9 412 417 422 427 4525 4575 462,5 467,5
380-400 MHz 410-430 MHz 450 -470 MHz

Roadmap towards a new or updated 3GPP standard:

@ Submit a Work Item to 3GPP RAN Plenary

Typically 3 -5 years

@ Formalise equipment standards ETSI and ECC

Spectrum assignments by national
@ administrations
On the Roadmap: 5G for the existing 450 MHz and 410 MHz bands and new 4G/5G Bands for 380 — 400 MHz
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Spectrum used for current and future private networks
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Terrestrial and Non-Terrestrial Networks Convergence

GEO =i,
=
\', \ Complementary Strengths
% on-Terrestrial
MEO. S o ey

Z\Wl
o e
a (§ 2
©

) LT

Cost

Terrestrial

NO<IA




NOL P

hank you
Any questions?
noel.kirkaldy@nokia.com
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