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List of acronyms and abbreviations

RAN
PLMN

ACIA (5G-ACIA)

Radio Access Network
Public Land Mobile Network

5G Alliance for Connected Industries and Automation
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NPN Non Public Network

3GPP 3rd Generation Partnership Project

MNO Mobile Network Operator

eMBB Enhanced Mobile Broadband

VR Virtual Reality

AR Augmented Reality

MVNO Mobile Virtual Network Operator

loT Internet of Things

Al Artificial Intelligence

SD-WAN Software-Defined Wide Area Network

SD-LAN Software-Defined Local Area Network

EIRP Effective Isotropic Radiated Power

TRP Total Radiated Power

FSS Fixed Satellite Service

CEPT European Conference of Postal and Telecommunications Administrations
WBB LMPs Wireless BroadBand Low Medium Power services
TSN Time-Sensitive Networking

ESG Environmental, Social and Governance 3
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Reimagining industry futures study: background and conte

The survey is designed to explore enterprise behaviors,
attitudes and intentions toward emerging technologies,
including Al, 10T and 5G-based IoT. Themes explored
include:

The global EY organization conducted an online survey of

1,405 enterprises in November 2023, the fifth wave of this
survey series.

Enterprise emerging technology spending intentions and adoption
Sustainability benefits of emerging technologies

Enterprise Al, 10T and 5G-loT use cases, priorities and challenges
Enterprise perceptions of ICT supplier capabilities and competences
Enterprise engagement with supplier ecosystems

» The questionnaire comprised multiple-choice questions and
agreement statements.

» Respondents were drawn from multiple industry verticals and
geographies.

vV V. v v Y

» Only the responses of those who self-selected as “moderately
knowledgeable” and above about loT and 5G initiatives within
their organizations were included in the survey results.

[T] Additional insights and recommendations shed new light on both the current and future state of enterprise relationships
\7 with the world of emerging technologies and ICT vendors.

Source: EY Reimagining Industry Futures Study 2024



Respondent sample: 1,405 enterprises drawn from 20 countries

and nine industry verticals

Location of respondents

Where are you located?
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Primary industry of respondents
Which of the following best reflects the primary industry of your organization?
15%
14%
11% 11% 11% %
10%
10%
9% 9%
Energy, Financial Health care Manufacturing Automotive  Consumer  Government Retail Technology
mining services and life and products and public
and utilities sciences transportation sector

Source: EY Reimagining Industry Futures Study 2024
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Annual revenue breakdown of respondents

What was your organization's worldwide revenue for the most recent fiscal year?

M USS$250 million to US$499 million
B USS$500 million to US$999 million
m USS1 billion to US$4.99 billion

m USS5 billion to US$9.99 billion

USS$10 billion to US$19.99 billion

More than US$20 billion

Functional role of respondents within organizations

What is your main functional role within the organization?

® Information technology
B Marketing
B Product and platform development

B QOperations




Efficiency and productivity gains are the dominant drivers
of IoT spending

Current drivers of IoT spend

What are the most important drivers of your organization’s spend on loT?

Percentage of respondents, n=1100 (enterprises currently investing or planning to invest in loT)

y 45%
44% 42% 44% 0 44% 42% 42% 20% 42% . 42%
39% 37% 36% 36%

34% 33Y% 9
32% P 3% 30% gy . 30%
I I 28% 28% 28% 27%

Optimize Improve data Improve Generate cost Improve energy Improve Increase R&D Generate Create new use Mitigate Enter new or Overhaul
systems and management workforce and business  efficiency and customer and innovation  incremental cases, products disruption risks adjacent existing business
processes productivity efficiencies sustainability  experience and capabilities  revenue growth and services markets models
care
2024 m2023

The drivers of enterprise 10T spend remain firmly weighted toward efficiency gains. Optimizing systems and process, improved data
management and improved workforce productivity (all 44%) lead the list of drivers. Customer experience improvement has grown in
importance year-on-year, cited by 42% of businesses compared with 37% last year, and led by Americas enterprises (46%). Meanwhile, cost
efficiencies (42%) score well ahead of revenue growth (34%) as a reason to invest in I0T. Nevertheless, there are some exceptions, with
manufacturing respondents more likely to cite revenue growth (44%) rather than cost efficiencies (41%) as an investment driver, underlining the

continued potential of Industry 4.0. More ambitious rationales for 10T spending, such as overhauling business models and entering adjacent
markets, remain notably less relevant.

Source: EY Reimagining Industry Futures Study 2024
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Enterprises open to arange of 5G purchasing models
but struggle to evaluate the different options on offer

Enterprises’ preferred purchasing models for 5G

What would be your organization’s most important 5G investment strategies?

Percentage of respondents currently investing or planning to invest in 5G

62%

0,
53% 52% 50% 48%
53%
Purchase 5G Build own private 5G Purchase 5G as a Purchase private Purchase private Purchase network Respo_ndepts VYhO b.elie-ve- their
connectivity and network (i.e., via managed service network capabilities ~ network capabilities  slicing from mobile organization finds it difficult to
from network vendor from mobile operator operator evaluate and choose between

applications through an spectrum acquisition)
intermediary, i.e.,
MVNO

different 5G deployment models

Enterprises are open to a range of purchasing models for 5G-based IoT. Purchasing 5G connectivity and applications via an intermediary such
as MVNO leads, with a range of private network deployment options — achieved in-house or purchased from a mobile operator or network
equipment vendor — also relevant to half of businesses. Preferences vary by region: Asian businesses are markedly more open to building their
own private networks while American enterprises are more inclined to purchasing 5G as a managed service. Nevertheless, the array of different
options for deploying 5G-based l0T can represent a source of confusion and frustration, with 53% of businesses finding it difficult to work out
which 5G deployment model is best for them. Given that both telcos and equipment vendors both offer private network solutions — sometimes via

partnership — it is vital that enterprises fully understand the different options available to them.

Source: EY Reimagining Industry Futures Study 2024
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Perceived private network benefits vary by region and industry

Benefits of private mobile networks

What do you see as the most important benefits of private mobile networks for your

i o
organization Selected industry and regional scores per benefit

Percentage of respondents that select purchase private network capabilities as an investment strateqgy =~ === =====22--------------------moomo oo oo

65% 62% 60%

1 1

O 1 1

1 ‘I 1 1

Increased data privacy and security ' 58% tG-------m-mmmmmomoes : m
e LITTITTITTI T T rEEr e ! Health care Americas Financial services !

Improved network reliability and 58% H oo '
resilience ° T ity .
... ! 68% 60% 56% !

Network availability in specific or 549, ! | |

. . I T T T T T T T T T e T 1 |

remote geographic locations ¢} =" ‘i____: ! !
Greater control and configuration of 499 . Energy Automotive Europe i
network resources and operations .
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Fast and flexible deployments ' 44% R E P . 57% 49% 45% i
'_.____________________________________.I | - - - 1

1 1

Servicing mission-critical applications 37% _ . . . . . !
i Manufacturing Asia-Pacific Financial services '

1 1

Enterprises are sensitive to a range of benefits offered by private networks. Improvements to data security and network reliability lead the way,
both cited by 58% of respondents. However, there is plenty of variation according to the location and industry of respondents. Americas
organizations are more likely to highlight data privacy and security, while health care and financial services respondents top score from an industry
perspective. Meanwhile, respondents in energy, utilities and mining are much more likely to cite network availability in remote locations: it's the
leading benefit in this industry, cited by 68% of respondents. Manufacturing respondents are significantly more likely to value fast and flexible
deployments (57%), with Asia-Pacific respondents also more alert to the potential for faster rollout via private networks.

Source: EY Reimagining Industry Futures Study 2024
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Technology integration is the top internal 5G challenge facing enterprises, with
limited awareness of the supplier landscape and lack of budget growing concerns

Top five internal 5G challenges

Which are the most critical internal challenges informing your
organization’s view of 5G?

2023 2024 o ) . )
Statement: My organization requires greater understanding of the changing

1 Complexity of integration with existing technology supplier landscape

and processes

> Poor understanding of 5G’s relationship to other
emerging technologies

@
|

34% 35% 22% i
3 Limited awareness of 5G supplier ecosystem — r------------- 4 I
|

m Strongly agree H Agree
4 Lack of budget support for 5G investment

i m Neither agree nor disagree Disagree
| m Strongly disagree

n 5 Poor understanding of 5G, benefits and use cases

_______________________________________________________________________________

Integrating 5G with existing technology and processes continues to persist as the top internal 5G challenge for enterprises. Poor
understanding of 5G’s relationship to other emerging technologies such as cloud again ranks second this year. Meanwhile, limited awareness
of 5G supplier ecosystem ranks third, up from fifth last year, reflecting a broader challenge whereby 69% of businesses agree that they require
greater understanding of changing supplier landscapes. Lack of budget is another growing concern, reflecting a spending environment where
investments in cloud and Al are being prioritized." More positively, two of last year’s leading concerns — lack of relevance of 5G to overall strategy
and uncertainty over deployment scenarios and timing — have dropped out of the top five, suggesting strategic and operational challenges
relating to 5G are less pronounced than before.

10

Source: EY Reimagining Industry Futures Study 2024
" “Gartner Forecasts Worldwide IT Spending to Grow 8% in 2024,” Gartner, 18 October 2023.
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Cyber risks lead the list of external challenges, with businesses more
sensitive than before to increased reliance on technology partners and vendors

Top five external 5G challenges

Which are the most critical external challenges informing your
organization’s view of 5G?

Mobile spectrum
allocated for industrial
applications

’ N
n 5 Immaturity of 5G technology

Cyber and data protection risks lead as external 5G challenges, those outside organizations’ control, reflecting an environment where cyber
attacks on loT devices are on the rise.? Interestingly, increased reliance on technology partners and vendors has grown year-on-year as a
concern and is most pronounced among manufacturing, automotive, and energy respondents at the sector level. Limited clarity on 5G policies and
regulations remains a top three concern, and is most pronounced among European businesses, for whom it is the leading concern. This reflects
both an evolving landscape of national spectrum availability for industrial applications, as well as broader regulation of the network supply chain.
Environmental concerns also feature, underlining that emerging technologies do not come without ESG risks. Asia-Pacific enterprises are most
sensitive to this issue, for whom it ranks second, echoing the overall prominence of ESG in their emerging tech strategies.

2023 2024 Jurisdictions with dedicated mobile spectrum for industrial applications? :
1 Increased vulnerability to cybersecurity and data E

protection risks .
2 Increased reliance on technology partners and vendors E
i 3 Lack of clarity on national 5G policy or regulations F ---------- 4 I
4 Health and environmental concerns relating to 5G :

equipment E

11

Source: EY Reimagining Industry Futures Study 2024

1 “5G spectrum for local industrial networks,” Ericsson, 2023.
2“A sharp increase in cyberattacks on loT devices: Check Point,” SecurityBrief, 25 April 2023.
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Examples: Automotive

Automotive companies aim to utilize the high speed and low latency of 5G technology to improve production efficiency and
precision and reduce downtime through real-time monitoring.

» Verizon Business is partnering with German car
manufacturer Audi AG to build a private wireless network
and tech-testing environment at Audi’s automotive test
track in Neustadt, Germany.

* Vodafone Spain has deployed a private 5G Standalone
(5G SA) network that will allow Ford to optimize
production processes at its Almussafes factory in
Valencia.

* Duplicated network conditions in key markets around the
world to test smart vehicle technology.

* More information about vehicle safety.

+ Saving time and money during testing cycle.

 Early validation of components, functionality and software.

+ Enabling the application server to be brought closer to the
network, thereby reducing latency.

+ Possibility to stop the assembly line fast and early if an
error is detected, minimizing the economic and
environmental impact.

+ Real-time monitoring of components in the value chain.

Benefits

13

* https://www.datacenterdynamics.com/en/news/verizon-to-build-5g-test-track-in-germany-with-audi/
2 https://www.rcrwireless.com/20240108/private-5g/vodafone-deploys-private-5g-sa-network-ford-plant-valencia



https://www.datacenterdynamics.com/en/news/verizon-to-build-5g-test-track-in-germany-with-audi/
https://www.rcrwireless.com/20240108/private-5g/vodafone-deploys-private-5g-sa-network-ford-plant-valencia
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Examples: Healthcare

The priority for hospitals is, among other things, to improve the flow of information using 5G technology to relieve doctors and
nurses in order to improve their care for patients.

AZ Groeninge? Oulu University Hospital?

\OBE dre

o BRIAAR P w
L

* The expansion of a private 5G network on the hospital
campus for the High-speed Enabled Advanced Life-Saving
5G Technological Hospital (H.E.A.L.T.H.) project.. With this
project, Proximus NXT and AZ Groeninge want to bring
a revolution in the health care sector by testing and
implementing valuable 5G use cases in different domains.

» UK-headquartered shared network specialist Boldyn
Networks, via its newly-acquired Edzcom division, is to
supply a private 5G network to Oulu University Hospital
in Finland.

» Testing the potential of 5G for robotic surgery.

» Monitoring the health condition of patients using
biosensors.

* Smart alerts for nurses and health care providers.

» Support of applications that underpin medical imaging,
e.g. by converting X-ray images to an AR/VR environment.

» An example and source of inspiration for other hospitals.

» Development of advanced data sharing and visualisation
techniques aiming to define efficient patient care.

* Wearable solutions development to retrieve live patient data,
including medical imaging and test results to speed up
diagnositc processes, reducing the doctors’ time in front of the
computer and increasing the time spent with the patient.

* Nurses’ workload reduction, as they do not need to retrieve
data before the patient’s appointment

Benefits

14

1 https://www.proximus.com/news/2024/20240129-5g-az-groeninge.html#:~:text=2024%20Press%20Release-.az%20groeninge%20becomes%20the%20first%20hospital%20in%20the%20Benelux%20region,in%20a%20real%20hospital%20environment
2 https://www.rcrwireless.com/20240404/private-5g/boldyn-to-deploy-first-private-5g-hopsital-in-europe-in-oulu-finland



https://www.proximus.com/news/2024/20240129-5g-az-groeninge.html#:~:text=2024%20Press%20Release-,az%20groeninge%20becomes%20the%20first%20hospital%20in%20the%20Benelux%20region,in%20a%20real%20hospital%20environment
https://www.rcrwireless.com/20240404/private-5g/boldyn-to-deploy-first-private-5g-hopsital-in-europe-in-oulu-finland

Examples: Industry and Manufacturing
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Industrial Products companies are leveraging 5G Private Networks to enhance performance and product quality. Moreover, sites

are connecting local industrial applications with 5G-enabled solutions to deliver greater connectivity and faster networks.

Benefits

N

Marienpark?

» Japanese IT services firm NTT Data and Schneider Electric
have announced the rolling out of private 5G and an edge
data centre at Berlin-based industrial campus, Marienpark,
a 74-acre large area housin a variety of firms focusing on
sectors such as life sciences, urban production, additive
manufacturing, renewable energy, and Al technology.

» Delivey of enhanced connectivity and computed experiences
across Marienpark campus.

* Improvement of connectivity with promised high bandwidth and
low latency connections.

» Enabling scaling of Industry 4.0 technologies through data centers.

* Meeting the demands of compute-intensive tasks such as
machine vision, predictive maintenance, and other Al
applications.

* https://techinformed.com/ntt-data-and-schneider-electric-deploy-private-5g-and-edge-data-centre-at-marienpark/

2 https://www.privatelteand5g.com/ericsson-mugler-deploy-private-5g-campus-network-for-sms-group/

SMS Group?

A new private 5G network has been deployed at the SMS
Group’s Hilchenbach location, a leading metallurgical
machinery and plant builder, in Dusseldorf, Germany. It
features Ericsson’s latest 5G radio access network
equipment and 5G core network products, and Mugler’s
network coverage.

Testing and developent of new digitized metallurgical
processes in areas such as automation and autonomous
transport.

Precise control and monitoring of heavy industry processes.
Digitalization of the industry and development of new
solutions.

15


https://techinformed.com/ntt-data-and-schneider-electric-deploy-private-5g-and-edge-data-centre-at-marienpark/
https://www.privatelteand5g.com/ericsson-mugler-deploy-private-5g-campus-network-for-sms-group/
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Examples: Other

Other industries utilize 5G Private Networks to ensure quick and stable connection and efficient and reliable data transmission.

Air Forestry AB?

» Posten, the Norwegian postal service, has recruited local
telecom operator Telia Norway to deploy a private 5G
network at its Oslo Logistikkpark Drgbak facility.

» Tele2 and Nokia have built a 5G private mobile 5G
network to AirForestry to be able to mobile control their
six-meter wide electric drones that enable harvesting and
thinning of the forest from the air.

* Enhancement of security, flexibility, and performance in postal
operations.

» Certainty that letters and parcels are delivered in a timely
manner, witch special emphasis placed on the Christmas period
— the busiest time for postal services.

» Full availability and capacity of the equipment that Posten is
completely dependent on in its operation of the terminal.

» Different level of security, mobility, and performance that one
don’t get with traditional solutions, such as Wi-Fi.

» Stable and private connection in remote forests.

* High speeds and availability of the drones.

» Better access to airforestry, a revolutionary technology.

+ Efficient and reliable data transmission for the drones to
handle all the data they send and receive when harvesting

i and thinning forests.
Benefits

16

* https://www.teliacompany.com/en/news/postens-private-5g-network-ensures-timely-communication-2023-12-14-08-50-34
2 https://news.cision.com/airforestry/r/airforestry-s-sustainable-forestry-gets-a-boost-through-5g-private-wireless-in-collaboration-with-te,c3870658



https://www.teliacompany.com/en/news/postens-private-5g-network-ensures-timely-communication-2023-12-14-08-50-34
https://news.cision.com/airforestry/r/airforestry-s-sustainable-forestry-gets-a-boost-through-5g-private-wireless-in-collaboration-with-te,c3870658
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networks
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There are four main types of 5G private networks

Standalone private networks
Public Network

Shared RAN and control
Public Network

Subscriber’ 5G C 5G C . .
(([r)) (((r)) ;a?;:ga:;s ] ControIOFr’tIean | user P?erx?\s ] Services (([r)) (((r)) SBZT;:S;:;S . Cfﬁrgo,;r,?an Ui(e;r?i'(l):re]s Services
56 gNB ' ] ' | 5G gNB ' ] :
. brivate Network g oate Network There are four main types of 5G private
((( ) 5G gNB : e Teer 5G gNB networks
" - % <(( )) shared
soeapnt & g 1) Standalone private networks
z 2) Standalone private networks with MNO
Subscriber's | | 5G ‘Core [] 5G Core [ | Services rocalpa 5G Core . prOVIdIng Shared RAN
Database ControlPlane User Plane !____ User Plane | | Services 3) PUb“C network integrated private
Firewall networks using RAN and control sharing
Shared RAN Virtual slice 4) Public netwc_)rk integrated private
_ ) networks using end-to-end network
Public Network Public Network .-
slicing
Subscriber” 5G C 5GC . Subscriber” 5GC 5G C .
(([r)) (((]'))Z ;af;iralasele:s ] Contr?IOFr’(Iean ] user P?;?}S ] Services (([r)) (((r)_)' lga?;ga;s ] Contr?lolgfan User P(I)arlﬁs ] Services Red iconS indicate the SyStem iS managed
SGONB | SGoNE | by an MNO and blue icons signify the
— Private Network L — Private Network systemis manag_ed Py the enterprise. Ref_j
5G gNB 5G gNB and blue colours indicate the component is
shared shared

<(T)\

\,
.

Local path
\
\
\
\
\
\
\
\

5G Core 5G Core

Control | uUserPlane [ |
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Source: 5G — ACIA 5G Non-Public Networks or Industrial Scenarios
GSMA - Private 5G Industrial Networks
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Comparison of 5G private networks (1/2)
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From the point of view of private network users (industry) the standalone private networks gives the most flexibility in network
configuration and management however require to maintain the technical competencies and incur higher set-up costs.

Standalone private networks Shared RAN and/or control Virtual slice

high

Time to implement
Set up costs for private network user
Competency of private network user
Data security (ownership)

Network security
Flexible and adaptable (spatial, capacity, technology)
Configurable for high availability

Configurable for highly time-sensitive applications (TSN)

Monitoring and diagnosis possible for private network user

high
high
high
high
high
high

high

high

low to medium
low to medium
medium
medium
high
low to medium
low

high

low to medium

Source: Federal Ministry for Economic Affairs and Energy - Guidelines for 5G Campus Networks — Orientation for Small and Medium-Sized Businesses, April 2020

low
low
low
high
low to medium

low

low to medium

low to medium
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Comparison of 5G private networks (2/2)

Effort drivers

Standalone private networks

Shared RAN and/or control

#EU4DIGITAL

Virtual slice

Feasibility study

Legal prerequisites (acquiring a licence)

Support

Network planning

Installation and start of operation

Integrating into company IT

Operation

spatial, legal, organisational
requirements

acquiring a frequency
licence

direct access to on-site 15t and 2" |evel
mobile communications and services

radio network, infrastructure,
service architecture

Pre-testing and acceptance, installing
systems
and infrastructure, adopting services

services and rights
management, security

direct access to complete management and
service monitoring

spatial and integration
requirements for the
MNO and IT

none

2nd |evel services and 5G core, standard IT
support, external service provider

integrating and connecting local systems
and 5G components, assistance
in MNO network planning

Installing systems and
infrastructure, adopting services

services and rights
management, security

SLA monitoring and
operating local 5G components

Source: Federal Ministry for Economic Affairs and Energy - Guidelines for 5G Campus Networks — Orientation for Small and Medium-Sized Businesses, April 2020

spatial, technical and
integration requirements

none

Standard IT support,
external service provider

integrating local systems, assistance in
MNO network planning

adopting services

rights management, connecting services

only SLA monitoring
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Frequencies allocation schemes to 5G Private Network-

Approach of providing spectrum to industry users

Dedicated spectrum

* assigning spectrum for exclusive use
by industry users

« awarded locally

« license conditions frequently include
power restriction and exclusion areas

* use-it-or-lose-it’ terms

Spectrum sharing

» enable several users to access
spectrum simultaneously

» enables industry users to access
unused (geographically) spectrum
allocated to mobile operators,
government, military, or satellite
operators

« autization and conditions frequently
on case-by-case basis

Sub-licencing from mobile operators

* assigning spectrum to mobile

operators includig conditions to
deliver deliver private networks

 deploy private networks using their

network and trought network slicing

 deploy private networks using

separate spectrum assets

* lease spectrum to industry users

wishing to deploy their own networks

22



Mid-band spectrum for the industry (1/2)

5G spectrum for local industrial networks

Spectrum (MHz)

Bandwidth

#EU4DIGITAL

Comments

1.

Belgium

Croatia

Czech Republic

Denmark

Finland

France

Germany

3800-4200

2570-2620

3400-3480

3400-3480
3640-3700

3740-3800

2300-2320
3410-3800

2575-2615
3490-3800
3800-4200

3700-3800

400 MHz

50 MHz
80 MHz

2*20 MHz

60 MHz

20 MHz
TBD

40 MHz
4x50 MHz
100 MHz

100 MHz

Alocated in 2023 for private/local networks

2.5 GHz bands allocated in 2022 for private networks
3.6 GHz allocated in 2021 to MNOs with a leasing/licensing option

Allocated in 2020 to MNOs with a leasing option

Allocated in 2021 to MNOs with a leasing/licensing obligation

2300-2320 MHz & 24.25-25.1 GHz bands allocated for local 4G/5G networks (e.qg.,
factories, ports, airports).

3.6 GHz allocated in 2018 to MNOs with a leasing/licensing obligation

2.6 GHz TDD band (2575-2615 MHz) allocated for verticals since 2019.
3.6 GHz & Allocated in 2020 to MNOs with a leasing option

3.8-4.2 GHz allowed for industrial/vertical trials in 2022 (regulation under
consultations)

Alocated in 2019 for private/local networks

23

Source: Ericsson White Paper, ,5G spectrum for local industrial networks”, 2024; European Commission ,5G developments and possible implications for 6G spectrum needs and guidance on the rollout of future wireless broadband networks”, 2023; EY research
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Mid-band spectrum for the industry (2/2)

5G spectrum for local industrial networks

Country Spectrum (MHz) Bandwidth Comments

T — Greece 3410-3800 TBD Allocated in 2021 to MNOs with a leasing possibility
9. __ Netherlands 3410-3800 100 MHz 100 MHz reserved for private networks
10, ymm Norway 3400-3800 TBD 3.4-3.8 GHz allocated in 2021 to MNOs with a leasing/licensing option
¢ i 3800-4200 3.8-4.2 GHz allocated in 2022 for private/local networks
11, Poland 3800-4200 70 MHz Allocated in 2023 for private networks
12. & Spain 2370-2390 20 MHz Allocated in 2023 for private networks
13. = = Sweden 3720-3800 80 MHz Allocated in 2021 for local and regional licenses
1781.7-1785/
S\ A 1876.7-1880, 3+3, 10, . .
14. == UK 2390-2400. 400 MHz Allocated in 2019 for private/local networks

3800-4200

24

Source: Ericsson White Paper, ,5G spectrum for local industrial networks”, 2024; European Commission ,5G developments and possible implications for 6G spectrum needs and guidance on the rollout of future wireless broadband networks”, 2023; EY research
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High-band spectrum for the industry

5G spectrum for local industrial networks

Country Spectrum (GHz) Bandwidth Comments

1 == Denmark 24.25-24.65 400 MHz Available 2021

2. o Finland 24.25-25.1 850 MHz Available 2020

3. IR Germany 24.5-27.5 800 MHz Available 2021

4 E Greece 26.5-27.5 TBD Allocated in 2021 to CSPs with a leasing possibility
5 : = Norway 24.25-25.1 850 MHz Considering allocation

7 z Spain 24.25 - 24.70 TBD Available 2023

8. mmm  Sweden 24.25-25.1 850 MHz Available 2021

9. == UK 24.25-26.5 <2.25 GHz Available 2019

25

Source: Ericsson White Paper, ,5G spectrum for local industrial networks”, 2024; European Commission ,5G developments and possible implications for 6G spectrum needs and guidance on the rollout of future wireless broadband networks”, 2023; EY research
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UK case — Shared Access framework (1/2)

CoR e

Frequency band

3.8—- 4.2 GHz band as well as frequencies not assigned to national mobile operators in the 1800 MHz, 2300MHz, and 26 GHz bands.

Approach of providing spectrum to industry users

Dedicated to industry users - Shared Access Licenses

Shared Access Licences types

* Low power licence (per area licence): This allows users to deploy the required number of base stations in a circular area with a 50-metre radius without
further authorisation from Ofcom. For large sites, people can apply for multiple licence areas to achieve the required coverage area.

* Medium power licence (per base station licence): Given the higher transmit power and larger potential interference area, this licence will be issued on a per
base station basis and, generally, for deployments in rural areas only, where they are unlikely to constrain low power users.
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Source: Ofcom ,Supporting increased use of shared spectrum: A consultation on proposals to enhance our Shared Access framework to support a growing variety of spectrum users”, 2023; EY research
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UK case — Shared Access framework (2/2)

Licence terms

Licenses for the spectrum are allocated based on an application process on first-come-first-served basis

User applies for Ofcom assesses User pays Ofcom grants
band, location, interference licence fee per area/per base
bandwidth, and to/from other users (per channel and per station licence

power required area/base station).
] O ef |V

Licenses is granted using ‘use-it-or-lose-it’ — requirement to start transmitting six months after getting the licence and remain operational after this period (revoke
licence with one month period)

* Licence duration is indefinite

* Synchronization is not required (besides 2390-2400 MHz)
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Source: Ofcom ,Supporting increased use of shared spectrum: A consultation on proposals to enhance our Shared Access framework to support a growing variety of spectrum users”, 2023; EY research



UK experience — main challenges -

Emerging challenges — output of public consultations conducted in 2023

A growing focus on 3.8-4.2 GHz from Stakeholders

Spectrum was seeing the greatest demand, and is well suited to new and innovative use cases (ports, airports, Logistics, video broadcast
applications)

Licensing process

Stakeholder interest in additional upfront information on spectrum availability to support them before making an application, and a desire for
faster application turnaround times

Coordination approach and methodology

Including additional information in coordination process such as antenna directionality, data on sectorization, antenna tilt and type and
additional clutter information. Synchronization as a tool to reduce separation distances

Exceptions process and interest in higher powers

Exceptions process (through which medium power can be accessed in urban areas) to be accelerated, and potentially simplified.

Higher than expected demand for very large bandwidths

80% of licenses on issue in 3.8-4.2 GHz were for 80-100 MHz. We noted this could have an increasing impact on spectrum availability.
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Source: Ofcom ,Supporting increased use of shared spectrum: A consultation on proposals to enhance our Shared Access framework to support a growing variety of spectrum users”, 2023
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UK experience — evolution of Shared Access framewo

Summary of Ofcom’s proposals for the evolution of Shared Access

1800 MHz band: 5200 MHz band:
1781.7 to 1785 MHz paired with : 3800 to 4200 MHz band 24.25-27.76 GHZ & 40 GHz
(2390 to 2400 MHz)
1876.7 to 1880 MHz)

S

Increased low power limit — — —

Local coordination agreement
option

v v/
Accountin for additional V \/

AN

antenna parameters

Updated Building Entry Loss 14 dB proposed in recent statement

CAKK

Coordination on the

. Not relevant as the band is Frequency Currently mandated for outdoor Assumed for coordination, as per
assumption of L I

. Division Duplex deployments o existing proposals
synchronization Assumed for coordination
Potential Pricing Measures — — V —
Clarified Exceptions Criteria — V —

; *

Redqced requuemen_t e Not Required Not Required ) V Not Required
terminal record keeping Not required for indoor Low Power

Additional Ongoing Measures

Online Licensing Process

Updated propagation model V V

Additional Information on
Spectrum Availability

* denotes measures we plan to implement via amended licence terms, whilst authorisation processes. Ofcom will issue updated guidance in due course.
Source: Ofcom ,Supporting increased use of shared spectrum: A consultation on proposals to enhance our Shared Access framework to support a growing variety of spectrum users”, 2023
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TBD - subject to demand TBD — subject to demand
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at EU level
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Update — 3.8- 4.2 GHz harmonization at EU level

European Commission’s Mandate CEPT to evaluate the feasibility and the shared use of 3.8-4.2 GHz band

Two Tasks under the EC mandate

Task 1: Task 2
* Feasibility and sharing studies on the shared use of the band - » Feasibility and sharing studies on the shared use of the band -
February 2024 November 2024
- Agree on parameters for studies — April 2023 - Draft version — February 2024
- Preliminary study results — September 2023 - Public consultations — June 2024
- Stable study results — February 2024 - Final version — November 2024
Status:
[ . Report from CEPT to the European Commission in response to the Mandate on shared use of 3800-4200 MHz by terrestrial wireless broadband
\ﬁ systems providing local-area network connectivity — under development (draft available*)

« ECC Decision on Harmonized technical conditions for the shared use of the 3.8 — 4.2 GHz — under development (draft available*)

+ ECC Decision Annex 1 - the frequency arrangement for WBB LMP (Wireless Broadband Low-Medium Power) — under development (draft available*)
+ ECC Decision Annex 2 - the technical conditions for WBB LMP base stations — under development (draft available*)
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*Documents available at: https://www.cept.org/ecc/groups/ecc/wg-fm/fm-60/client/meeting-documents?flid=32213



https://www.cept.org/ecc/groups/ecc/wg-fm/fm-60/client/meeting-documents?flid=32213

Thank you




	Default Section
	Slide 1
	Slide 2
	Slide 3

	5G private network
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32


