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Proven success for enterprise and partners for both technology 
and industry specific know-how
Nokia are a global leader in private wireless With partners for the entire ecosystem 

760+
Private wireless customers

176 158

124 98+
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Transport

Government 
& cities

Manufacturing 
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Other industries

Industrial partner

System integrator
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Regulation, standards and spectrum, EUTC

Standards and regulatory, 450 MHz Alliance

Spectrum Groups, EMEA (Verticals), GSA   

Spectrum task force, CCBG, TCCA 

International developments 



Standards

ITU-R

3GPP

CEPTEnd to end 

Ecosystems

Available

Spectrum

Private networks market development challenges 



GSA September 2024 report : Private mobile networks by sector 



GSA September 2024 report : Private mobile networks spectrum used
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Worldwide status of critical communications network deployments 

USA: FirstNet RAN 700 MHz   
network deployed by AT&T 

UK: ESN S MVNO on BT/EE spectrum 
A2G @2.3 GHz  BYOC BH 1.9 GHz

South Korea: 700 MHz    

Qatar: 800 MHz and 
2600 MHz 

UAE:  700 MHz and 
2.3 GHz   SEA Gvts dedicated  LTE

450 MHz and 850 MHz

Australia NSWTA: S MVNO POC 

Spain: 700 MHz 
and 450 MHz

Mexico: S MVNO on 
Altan 700 MHz   

Chile: 700 MHz B28

KSA: 800 MHz 

Canada:  700  MHz 

Brazil: 700 MHz, 450 
MHz and 410 MHz

Germany: Hybrid

Shared (S-MVNO)

Dedicated

Planned

Open

Hybrid

Note: this slide is not exhaustive. 

Some S-MVNO might evolve to hybrid networks when dedicated spectrum will  become available for Public Safety 

Finland : S-MVNO Elisa’s spectrum

France: RRF S-MVNO on 
Orange and Bouygues 

Germany: 450 MHz 

Ireland: 410 MHz Denmark: 450 MHz 

France: 450 MHz B31USA: 900 MHz and CBRS 3.7 GHz  

KSA: 450 MHz 





Increased regulatory pressure

Mitigate global warming

Reduce carbon emissions

In 6 Years to EU 2030 - Digital Connectivity  

A combinatorial growth in Energy Communications  

https://powerbarometer.eurelectric.org/home-2022/



Reasons for a dedicated private network   

Coverage 

Security 

Availability 

Life Cycle 



Coverage - Geographic

Security - Intranet

Availability – 99.999%

Life Cycle - Control

Reasons for a dedicated private network   



Your text here

410 MHz and 450 MHz 700 MHz and 800 MHz 2300 MHz and 2600 MHz 3800 MHz to 4200 MHz

100% connected 91,3% connected
2.5-3 x eNB

58,7% connected
12-15 x eNB

45,6% connected
20-25 x eNB

Comparison of need for coverage and/or capacity   

source: NGED (WPD) 



700 MHz 2x5 MHz Band 68 and 2x3 MHz of Band 28  



Focus on 3GPP bands for the 450 MHz and 410 MHz

Working on development of 3GPP bands for 380 MHz 



450connect, Germany
Smart Grid Use Case 



▪ Switching procedures

– Reliable voice communication

– Precise switching instructions

▪ Emergency communication

– Storm situations or blackout

▪ Users: 

– Utilities: technical field force, control rooms, 

management

– Municipalities: crisis teams

Critical use cases of utilities
Voice and OT communication

17

▪ Power: Connection of substations (also as 

backup), remote control systems, local network 

stations, generation systems, redispatch, 

controllable consumers/prosumers

▪ Gas: Gas pressure control systems, gas storage

▪ Water: Wells, waterworks, pumping stations, 

pressure boosting systems, elevated tanks, 

valves, network monitoring systems

▪ Waste water: Sewage treatment plants, pumping 

stations

▪ District heating: Control assets and valves

Critical and operational communication Highly critical M2M communication Critical M2M communication

450alliance Operator UpdateParis, 22.11.2023

▪ Smart Meter Gateway

▪ Regular measurement meters

▪ Remotely readable meters (gas, water, district

heating)



Cooperations 

Regional 
Rollout 

Shareholders
= 

9 regional DSOs

25 % 25 %

Regional Partners

Suppliers

• Shareholders

• ITC system

• Tower

• Construction

• Services

Connectivity 

Customers

Shareholder 
Utilities

Other 
Utilities

Other critical 
infrastructures

25 %*

*More than 50 shareholders including 
DSOs as EnBW & Deutsche Bahn Energie

Sizeable & open Platform

• 45% electricity tapping points 
and c. 2/3 of prosumers

• 60% of power distribution 
networks and significant parts of 
gas and water networks

• Offering connectivity on a non-
discriminatory basis to all others

Clarity on Technology

• Deployment of LTE and LTE-M 
(in-band)

• Co-existence with existing CDMA 
networks in certain regions

• MCPTT Voice and Data services

Large market potential

• Critical voice users 

• Highly critical M2M connections

• M2M connections in critical 
infrastructures

Connectivity services
(non-discriminatory)

Requirements
Steering

Powerful shareholder base & open platform
We are owned by our main customers

18Paris, 22.11.2023 450alliance Operator Update

10 regional DSOs

25 %



Advance Industrial 

Wireless Connectivity
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Saudi Aramco: Public

Aramco Digital’s strategic Plan for an Industrial Network

Industrial services model

Abstraction of data across ecosystem and value chain

Manufacturing

(including Construction)
Energy & Utilities

Oil &Gas 

(including mining)

Transport & Tourism  

(including Logistics)

Non-Terrestrial Networks Terrestrial Networks 

Industrial use 

cases 

Key industrial

 sectors 

Distributed

edge cloud

infrastructure

Secure, high performance end-to-end networked intelligence powered by 5G
Multi-access

connectivity

450MHz, 700 MHz and 4.0GHz 2.1 GHz

Real-time rig monitoring & environment sensing 

AR/VR Smart connected wearables for worker safety

Drones for surveillance and remote inspection

Automated operation – Mobile Robotic & Guided Vehicle 

Digital twin of refineries

Non-terrestrial tracking and visibility

Wide area surveillance and tracking

Remote monitoring and asset tracking using next-gen RFID

Smart Cities, Education 

& Healthcare
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Saudi Aramco: Public

Regulation Directive for Industrial Network on 450Mhz

Nation-Wide Industrial 450MHz Network Basic Services (Mandated by CST) Advanced Services (Future offerings)

Push-to-Talk

(Radio)

▪ Single Site (60 min 

package)

▪ Roaming (120 min 

package)

Industrial IoT 

Connectivity

▪ 200 kbps

▪ 1 Mbps

Solutions as a Service

Sensor

+

Application

AR/VR Smart connected wearables

Drones for surveillance & remote inspection

Automated operation – Mobile Robotic

Digital twin of refineries

Industrial Use cases



Some uses of 410-470 MHz spectrum in Europe

410-414/420-424 MHz allocated to 
ESB for LTE Smart Grid in 2019

France: Consultation on 
introducing LTE into 450-470 MHz 

and 410-430 MHz basnd

Spain: Current use of 400 MHz by 
military and PPDR: unlikely to change.
Access to 20 MHz in 2400 MHz band.

450-470 MHz spectrum empty and sought 
by utility E-REDES  for LTE network

Denmark:453-457.5/463-467.5 MHz 
Spectrum awarded for critical 

communications in 2021

450-470 MHz spectrum held by 
Norwegian Power & Telecoms Group 

in 2022

GB: Utilities have narrowband 
allocations in 450-470 MHz but 

congested with private & government 
users: 412-414/422-424 MHz used for 

smart metering in some areas.

Legacy Utility Tetra network installed by 
CREOS in 2 x 1MHz in 450-470 MHz

Germany: 451–455.74 MHz / 461–
465.74 MHz awarded for LTE utility 

network in 2021 to 450Connect

Utility Connect has 2 x 3 MHz (451.8-
454.8/461.8-464.8 MHz) for a CDMA 

network, currently being converted to 
LTE.  The Licence has now effectively 

been extended to 2049 with potential for 
a North Sea LTE Network.

Poland: PGE Systemy LTE 450-470 
MHz (Band 31) for electricity 

network control

Austria: Argonet telco network 
migrating 2x4.4MHz from CDMA to 

LTE for exclusive use by utilities

Sweden:2 x 5 MHz LTE system in 450-
470 MHz for public safety to which 

utilities have access.

Belgium: Current narrowband use of 
400 MHz by Business Radio, military 

and PPDR: unlikely to change.

Public Safety, Utilities and Transport 
share access to a commercially 

operated 450-470 MHz network.

Some uses of 410-470 MHz spectrum in Europe



The 450 MHz band in France

450 MHz Alliance Conference –  Paris



Band 31

450 MHz

Army ARCEP ARCEP Army

451,5 453 454,5 456 460

ARCEP
460 MHz 461,5 463 464,5 466 470

DL

UL

450 MHz

Army Army ARCEP ARCEP

451,5 453 454,5 456 460

ARCEP

450 
/460

461,5 463 464,5 466 470

DL

UL

1,5 MHz

Standardized 
frequency bands

Allocations before 2011:

Allocations before 2011:

Band 72

Band 73

451 
/461

452,5 
/462,5 

455/
465

456 
/466

457,5 
/467,5 MHz

Status in France of the 450 – 470 MHz band
(Plan to start with 2x3 MHz of 450 MHz 3GPP Band 72/n72)   



AGURRE Industrial members
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Implemented / discussed at national / regional level

Unit: MHz

IMT identification in the ITU-R Radio Regulations (before WRC-

15)

IMT identification in the ITU-R Radio Regulations (WRC-15)

No IMT identification

(**) The L-band is envisaged for SDL
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Spectrum use for current and future private networks



Terrestrial and Non-Terrestrial Networks Convergence

LEO

HAPS

Inter-satellite links

MEO

GEO

Converged TN-NTN ground infrastructure 

Complementary Strengths
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Thank you

Any questions?

noel.kirkaldy@nokia.com 
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