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1. Introduction

1. 5G roll-out and consequently this technology’s applications in Belgium have been lagging
in comparison to the majority of the EU countries and the rest of the world, where 5G roll-
out already began in 2018. The long-awaited auction of the future 5G radio spectrum in
our country is scheduled to take place in June 2022. 5G technology is essential to ensure
that consumers and companies benefit from the digitization in all industrial sectors in
Belgium. In order to support a swift adoption of the 5G technology, the BIPT has had a
study conducted by Capgemini Invent, that provides a survey of the successful 5G
initiatives abroad, as an inspiration to the Belgian market.

2. To select those use cases that are of interest to the Belgian market, a number of
assessment criteria have been applied. These criteria have been defined with the aim to
only select use cases that might speed up 5G uptake in Belgium in a sustainable and
economically successful manner. This study mainly aims to inform the Belgian market and
to raise awareness regarding 5G.

3. Furthermore, the study illustrates that the Belgian lag relating to 5G is most likely a
temporary phenomenon. With regards to digitizing, the Belgian economy turns out at least
as innovating as the other EU Member States. The presence of and knowhow related to all
of these technologies will support each other and will amplify the impact of the
implementation of 5G applications on the economy and society. This prepares our country
to embrace 5G applications, with 5G being considered as a major enabler generating
benefits for the entire society and economy.
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2. Summary

4, The study has shown that a large number of diverse 5G applications can already be found
abroad. The study looked beyond the European context, for instance to the more distant
countries that have been implementing 5G applications for a while now, such as China and
the United States. It focuses on foreign countries and therefore does not take into account
the Belgian use cases - that are indeed on hand as well.

5. The 5G roll-out and therefore the technology’s application in Belgium have fallen behind
compared to foreign countries. However, 5G is as promising a technology in Belgium as it
is anywhere. The study has shown that Belgium is not lagging as much compared to other
European countries (and is in fact even ahead of them) when it comes to the share of
companies already implementing the ‘Internet of things’, big data! and edge computing?.
In combination with these other technologies, 5G has even more potential to offer. In light
of their current use of modern technologies, there is thus a chance that Belgian companies
will experience a smooth and swift uptake of 5G.

Internet of Things (loT)

Big Data (BD) vs. 28.62%

28.2% )

ArtificialIntelligence (Al)

Figure 1: technology uptake in Belgium compared to the rest of the EU27.

6. In order to assemble a representative, relevant and diverse collection of use cases, multiple
filters have been used upon the selection. For instance, only those use cases have been
selected that were highly likely to be influenced by the implementation of 5G. In addition,
the selected use cases had to join in with a sector within federal competences.

7. In the end, eight sectors have been taken into consideration: transportation & logistics,
manufacturing, smart cities, energy and utilities, healthcare & life sciences, defence &
public safety, culture and public administration.

1 Big data refers to the gathering, processing and linking of a large quantity of data from various sources.

2 With edge computing data, generated by the IoT devices, are processed by the device itself, or by another
device in the near vicinity. The data are processed at the edge of the network and not by a central processing
system, hence the name edge computing.

Page 4 of 7



bipt @

8. In addition, only those projects have been selected that had reached a development status
beyond that of theoretical research and that were consequently in or beyond a pilot phase.

9. Following the implementation of the above-mentioned filters for relevance, use cases were
scored based on the following six assessment criteria: effect on 5G awareness, benefits
achieved in terms of performance, sustainability, innovative nature, implementation of
artificial intelligence & edge computing and maturity & scalability. Finally, only those use
cases with a sufficiently high weighted average score for these criteria, have been included
in the collection. In total 113 such use cases have been identified, meeting the conditions
laid down.

10. On average, the selected sectors have higher scores for the assessment criterion “general
5G awareness”. High scores are generally recorded for the criterion “benefits in terms of
performance & efficiency” as well.

11. On average, the selected sectors score least well with regard to the assessment criteria
“maturity” and “sustainability”. For the maturity criterion this does not come as a surprise,
since we are dealing with a relatively new technology. The low score for the sustainability
effect, however, does draw the attention to a point of improvement, which we could
potentially make into a spearpoint of the Belgian 5G adoption.

0 I I I I I I

General Performance  Innovative Nature Al & Edge Maturity Sustainability
Awareness Gains

w

5]

=

Figure 2: average criteria scores

12. The different sectors selected do not have equally good or bad scores for all selection
criteria, as can be seen in the figures below:
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Figure 3: average criteria scores - per sector considered

S

Energy & Smart Cities  Transportation Manufacturing Public Safety & Public Healthcare & Culture
Utilities & Logistics Defense Administration L5

Figure 4. average criteria scores - per sector considered (2)

13. The vast majority (88%) of this collection of 113 use cases consists of B2B-oriented use
cases. This is different to the 4G technology, which focusses more on the consumer
segment of the market.

14, Almost a quarter of the collection consists of use cases joining in with the sector of
transportation & logistics (24%). Add to that the manufacturing (22%) and smart city
applications (13%) and these use cases represent more than half of the repository (59%).
Use cases from these sectors met the selection criteria explained above more easily. These
sectors consequently seem to provide the most potential for contributing to the successful
uptake of 5G in Belgium. In addition the projects within the sectors of healthcare &
bioscience (10%), energy & utilities (12%), defence & public safety (8%), culture (5%)
and public administration (5%) also offer potential to a certain degree.
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B Transportation & Logistics
W Manufacturing
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Figure 5: number of use cases per sector
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1 Introduction

Due to circumstances, Belgium is late in awarding 5G spectrum licenses. However, this backlog allows us to
learn from other countries where 5G initiatives have already been successfully rolled out.

The rationale for this study is to provide an overview of foreign successful 5G initiatives that can serve as an
inspiration for the Belgian market. This report is part of the initiative of the Minister of Telecommunications
“Telecom to the next level”, which foresees a cumulative 24 million euros of subsidies for 5G demonstration
projects over the next 3 years. The main focus of this study is on use cases that could be interesting in areas
that fall under the responsibility of the federal government, as these will be the areas targeted by the subsidies.
The study focuses on European member states, Asian regions (of which China is the dominant 5G player) and,
to a lesser extent, the United States?.

The term 'relevant use case' is used throughout this study and stands for use cases which have shown effects
of in line with the goals of 'Telecom to the next level', namely to bring about a broad and rapid adoption of 5G
applications by the Belgian stakeholders. Several selection phases were carried out to select the most relevant
use cases: a sectoral- and geographical selection phase, a selection phase based on development status-, and a
strategic selection phase. The sectoral selection phase was combined with an economic analysis of Belgium?,
so as to guarantee the highlighting of themes which already represent an important source of value creation
for the country and where the introduction of 5G can be an important catalyst for further development. During
this phase, emphasis was also placed on domains (mainly) falling under the competence of the federal govern-
ment. The geographic filtering focused on the other members of the European Union, Asian regions (notably
China) and the United States. The analysis of the deployment status favored the use cases that have already
yielded tangible results. Finally, the strategic selection phase was based on six scoring criteria to identify the
most relevant use cases.

The end result is a database of more than 200 5G-related use cases, a final repository of the most relevant use
cases?, and a comprehensive report on the strengths of the Belgian economy, the methodology, and the rele-
vant examples from abroad.

Note: This document encompasses the report. The 5G use case repository is available in the annex of this docu-
ment.

1 The US is not one of the prioritized regions for the identification of use cases due to its fundamentally different conditions from European
regions. Nevertheless, the country has some very robust and non-negligible use cases as good examples, especially in the healthcare in-
dustry.

2 Based on Belgian economic figures from the OECD.

3 The database is the full list of use cases, while the repository is the processed/filtered list of use cases. The database is not publicly
available.

Global Study On 5G Implementation Abroad © 2022 Capgemini Invent. All rights reserved. 3
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2 Approach of the Study

For this study, a three-step approach has been performed to enable the use case selection process. The three
steps consist of the sectoral and geographical selection, the raw filling and processing of the database, and the
consolidation and synthesis of the results in a report and a repository.

What was the approach and methodology?

Sectoral and Geographical Focus

Use Case Collection, Categorization, Filtering, and Refinement

Findings and Results Consolidation

Figure 1: Overview of Study Approach

Identification of relevant sectoral and geographical focus

= The sector selection is the outcome of the analysis of eighteen Belgian industries. This analysis was, on the
one hand, based on the criterion of federal dependence (i.e., whether the sector falls under federal compe-
tency) and, on the other hand, on the ability of 5G to impact this sector. This ability was estimated via five
scoring parameters - innovation acceptance, value added, market relevance, 5G interest and sectoral com-
plexity. Each sector was scored individually on the basis of these five parameters. These scores were then
averaged and ranked to identify the most relevant sectors.

= The analyzed territories were restricted to the European Union 28 (including the United Kingdom), Asian
regions with a strong focus on China, and - to a limited degree - the United States. In fact, Belgium's Euro-
pean peers facilitate the comparison due to more similar economic and societal circumstances, while Asian
regions and the US emerge as frontrunners in terms of 5G.

Use case collection, categorization, filtering, and refinement

= The 5G use cases were first gathered into an extensive Excel database, starting from the material of
Capgemini 5G observatory and extending this with a detailed desk research. This database comprises more
than 200 use cases from all over the world and all industries. It compiles information about their context,
business model, underlying technologies, type (B2B/B2C), 5G classes (eMBB, uRLLC, mMTC), status (po-
tential, pilot, live), architecture, different stakeholders and partners, and added value. This Excel file is
further referred to as ‘the database’.

= The complete database was then processed in order to identify the most relevant use cases. To this end,
sectoral and geographical prioritization was first taken into account: use cases that did not belong to the
shortlisted sectors and regions were discarded. Then, the use cases were filtered out according to their
deployment status, as well as according to their strategic score. This score was obtained via six criteria on
which the use cases were individually rated. This rating was then aggregated into a weighted average at-
testing to their overall robustness. This processed database is further referred to as ‘the repository’.

Findings and results consolidation

Global Study On 5G Implementation Abroad © 2022 Capgemini Invent. All rights reserved. 4
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= The collected information has been analyzed, synthesized, and assembled into a report that provides an
overview of the Belgian economy and most importantly, the trends observed for previous 5G initiatives
abroad.

= A repository of the most relevant and interesting use cases has been developed in a standardized format
to facilitate understanding and emphasize major differences, particularly by grouping the information by
sector. This repository can be found as the annex to this report.

Global Study On 5G Implementation Abroad © 2022 Capgemini Invent. All rights reserved. 5



3 Sectoral Assessment

3.1 Methodology

The sectoral assessment allowed to detect which sectors have the potential to be strongly impacted by appli-
cations of 5G. This assessment was based on critical parameters relating to relevance and replicability of for-
eign use cases for Belgium.

What are the critical parameters for prioritizing sectors for Belgium?

Parameters Sector relevance assessment pugherscore = higherrelevance)  Parameter objectives & Scoring method

1 = Determineif the sector is under federal responsibility
Federal Autonomy .
P = 0=No; 1= Yes
. , 3 = Investigate a sector's specificattitude towards innovation
Innovation Acceptance L .
§ = 1=_Low acceptance; 2 = Medium acceptance; 3 = High acceptance
on o h deinthe Bel ld

s * Estimate the impact/magnitude in the Belgian economy via national data
° Value Added 2 . pact/mag . . g, y

— = 1 =_Low ratio; 2 = Medium ratio; 3 = High ratio
o Market Relevance

= Define the relevance of the market in terms of research budgetas wellas
growth in terms of IT and network

» 1 =Low relevance; 2 = Medium relevance; 3 = High relevance

w

= |dentify the penetration of 5G by the number of potential use cases
* 1=Low interest; 2 = Medium interest; 3 = High interest

w

= Assessthe operational easiness to implement by recognizing specific
complexities (regulations, securityrequirements,...)
= 1= High complexity; 2 = Medium complexity; 3 = Low complexity

° Sectoral Complexity

To
-ro
w

Figure 2: Sectoral Assessment Parameters & Definitions

The parameters used for the sectoral assessment are, as described in figure 2:

= federal autonomy: Belonging or not to the federal competence;

= innovation acceptance: Incorporation level of innovative solutions;

= value added: Impact/weight in the Belgian economy;

= market relevance: Research and development (and technological) market potential;

= 5G interest: Pre-existing and/or possible penetration of 5G;

= sectoral complexity: Legal, security, or other rigidities.
The five parameters other than "Federal autonomy"#4 are set on a scale of zero to three reflecting their rele-
vance. In other words, when a parameter takes a value on the low end of the scale (notably, zero or one), the

relevance is said to be low. When the parameter takes a value on the high end of the scale (e.g., three), the
relevance is said to be high.

From the federal competence point of view, the sectors directly validated were: transportation & logistics,
healthcare & life sciences, public safety & defense, smart cities, culture and public administration. The sectors
immediately excluded based on the federal competence were: automotive, media & entertainment, high-tech,

4 The key parameter “federal autonomy” enabled a preliminary filtering of the different industries, by pinpointing some areas completely
outside the scope of federal responsibility. As a result, the sectors have been preliminarily evaluated on the basis of this parameter. Given
the ambivalence of the definition of federal powers, some domains were directly validated and excluded, while others led to further ex-
amination.

Global Study On 5G Implementation Abroad © 2022 Capgemini Invent. All rights reserved. 6
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construction, smart offices, agriculture, retail and education. Finally, some sectors required further examina-
tion because of their only partial federal dependence, and related to: energy & utilities, oil & gas mining, man-
ufacturing, financial services.

3.2 Results

A large panel of sectors (18 in total) was analyzed:

= their federal autonomy/dependence has been identified;

Sectors with a score of 0 in the "federal autonomy"” parameter, i.e. not under the federal competency, did not
undergo the rest of the analysis, so they do not appear in this result table for consistency reasons>.

= they were rated according to the five differentiating parameters previously defined on a scale from 1 to 3¢;

These sectors were then ranked to identify their relative relevance, using an average.

How did the sectoral analysis turn out?

Market Innovation Sectoral

Federal

Value 5G Interest ) Scoring
Au‘tonomy Added Rele‘vance Acce‘ptance (1: Low Com.plg)uty Results Scoring Results
(1: Federal (1: Low ratio) (1: Low (1: Low o (1: High (Average)
responsibility) ' relevance)  acceptance) complexity)

I| Manufacturing 1 3 3 3 3 2 2.8 — :
1
I Healthcare & Life 1 3 2 3 2 2 2.4 — !
I| Sciences :
| :
| Transportation & 1 3 2 15 2 2 2.1 — |
. Logistics |
: Energy & Utilities 1 2 2 2 2 2 2 I :
1| Defense & Public 1 2 1 2 3 15 19 :
|| Safety |
|
I| Smart Cities* 1 2 1 2 3 1.5 1.9 I |
e I

Financial Services 1 3 2 2 1 1 1.8 I

Public

—

Administration 1 2 1 3 1 1.5 1.7

Culture 1 1 1 2 1 3 1.6 I

Oil & Gas Mining 1 0.5 1 2 2 1 1.3 —

Scale: 1- 3; Except Federal autonomy whichis 1 or 0; * Represent a collection/aggregation of use cases of the several verticals

Figure 3: Sectoral Assessment Results

As a result of this sectoral scan, six priority sectors were identified for the use case analysis. These are manu-
facturing, healthcare & life sciences, transportation & logistics, energy & utilities, and defense & public safety.
In addition, it appeared opportune to pick two extra sectors. Indeed, although “Public Administration” and
“Culture” are not part of the top ranking, they are included in the ensuing analysis due to their federally de-
pendent nature. “Public Administration” is closely related to the federal functioning, while the federal govern-
ment has some powers regarding “Culture” (museums and federal scientific institutes). On the other hand,
financial services (which score higher than culture) are, with regard to 5G - in the context of ‘Telecom to the
next level’ - considered less relevant by Capgemini experts. Lastly, oil & gas mining play a negligible role in
Belgium and the sector has therefore been rejected for further research.

5 From 3.1 Methodology (education, retail, agriculture, construction, high-tech, smart offices, media and entertainment, and automotive
were excluded).
6 Based on OECD figures.

Global Study On 5G Implementation Abroad © 2022 Capgemini Invent. All rights reserved. 7



What are the target industries?

Manufacturing Healthcare & Life Transportation & Energy & Utilities
Sciences Logistics

Public Safety & Defense Smart Cities Public Administration Culture

Figure 4: Prioritized Industries

Ultimately, the eight sectors above were highlighted as target industries and served as inputs to the pre-
screening for the detection of relevant use cases.

3.3 Overview of the Belgian industry

The overview of the Belgian market presented in this section is based on OECD economic figures.

Total employment in Belgium amounts to 4.8 million persons. This amount is largely driven by the healthcare
sector, manufacturing, and wholesale & retail. Public services, i.e., defense, public security, public administra-
tion, healthcare, and culture, represent more than 35% of total employment. More than 50% of the employed
population is concerned by one of the eight industries included in the repository.

Which sectors employ the most people in Belgium (in % of the share of the top 10 largest
sectors)?

Experts,
Scientists &
Construction, Tecnicals,
6,68% 5,80%

Wholesale & Retail, 12,37% .
Education, 9,84%

Healthcare & Life Public Admin. &
Sciences, 15,20%  Manufacturing, 12,30% Defense, 8,44%

Figure 5: Share of Sectors in Total Employment in Belgium (%)?

7 Top 10 sectors accounting for most of the employment (total share >80%)

Global Study On 5G Implementation Abroad © 2022 Capgemini Invent. All rights reserved. 8
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The Belgian gross output is largely supported by the industrial and service sectors - notably, a quarter of all
output is generated by manufacturing, followed by wholesale & retail. Similarly to the observations made for
the employment rates per sector, the eight prioritized industries for the repository account for 50% of Bel-
gium's gross output. This implies that the repository industries are strongly supportive of Belgian productivity.

Which sectors contribute most to the gross output in Belgium (in % of top 10 sectors with
the largest share)?

W Manufacturing

B Wholesale & Retail

M Experts, Scientists & Technicals
M Construction

H Transport. & Logistics

M Finance & Insurance

O Real Estate

O Healthcare & Life Sciences

O Public Admin. & Defense
OAdmin. & Support

Figure 6: Share of Sectors in Total Gross Output in Belgium (%)?8

Excluding ICT activities, which - as foreseeable - generate the highest level of investment in ICT, manufactur-
ing is the third largest investing sector annually. In contrast, public services (admin. & defense) provide less
than 4% of these investments. Of the eight sectors included in the repository, the manufacturing industry is
the most innovation-ready, as the sector covers 12.6% of all ICT investments in the country, while the ICT
investments for the other 7 repository sectors range from <1% to 7%. It is also the case that the manufacturing
industry is already investing in 5G and preparing for its implementation.

Which industries are most open to innovation according to their investments (in % of top
10 sectors with the largest share)?

|ICT

M Experts, Scientists & Technicals
@ Manufacturing

M@ Finance & Insurance

B Wholesale & Retail

@ Admin. & Support

OEnergy & Utilities

OTransport. & Logistics

O Public Admin. & Defense

O Healthcare & Life Sciences

Figure 7: Share of Sectors in Gross Fixed Capital Formation in ICT in Belgium (%)°

8 Top 10 sectors accounting for most of the gross output (total share >80%)
9 Top 10 sectors accounting for most of the gross fixed capital formation (total share >90%)

Global Study On 5G Implementation Abroad © 2022 Capgemini Invent. All rights reserved. 9
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Although Belgium is late in deploying 5G, it is a significant user of three important technologies, the internet
of things (1oT), big data (BD), and artificial intelligence (Al):

= Belgium is marginally below the European average for IoT usage in business. The industries driving im-
plementation in Belgium are construction, manufacturing, and transportation & logistics, which show a
usage rate of 37%, 34%, and 30% respectively. The sector with the least reliance on this type of technology
is administration and support services, with 21%;

= the use of BD is much more widespread in Belgium than in the rest of the EU; the country ranks fourth -
regarding BD use - among the 27 members. Transportation & logistics players are the biggest adopters,
with 27% of businesses in that sector reporting use of it. In addition, BD has generally gained ground over
the years, although its scale is waning in the retail and administrative & support services;

= the use of Al appears to be more extensive in Belgium than in the rest of the Member States. Although Al
uptake still seems low compared to the other two technologies (IoT and BD), it has seen a big gain in pop-
ularity between 2020 and 2021, mainly within ICT activities, where Al implementation has more than
doubled in just one year. Its utilization remains low in the transportation & logistics sector, where it stands
at only 5.7%.

How is the use of technology in Belgium?

Internet of Things (1oT)

:  vs.28.62%
ArtificialIntelligence (Al) |

Figure 8: IoT, Big Data & Al usage in Belgium

Overall, the economically powerful sectors (i.e., based on employment, gross output, etc.) are only partially
those that also hold a high potential for 5G use. In fact, multiple sectors have been excluded from the scan due
to their federal independence, although generating high levels of ICT investment. As a result, industries such
as energy & utilities, public safety & defense and culture gained prominence. However, consistent with the
results previously generated, manufacturing, healthcare & life sciences, and transportation & logistics indus-
tries all show strong 5G impact potential.

Global Study On 5G Implementation Abroad © 2022 Capgemini Invent. All rights reserved. 10
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4 Use Case Selection

The thousands of observable use cases are not equally relevant. To overcome this challenge, the 5G use cases
were first gathered into an extensive database, which has gone through several phases of refinement to de-
velop the final repository. The collection of use cases started from Capgemini's 5G repository and was com-
pleted by detailed desk research. After the consolidation of the use cases into the database, they were sorted
and filtered in 3 phases: sectoral and geographical selection, status prioritization, and finally strategic filtering.

4.1 Primary Selection Funnel

The world is rich in 5G use cases that have already been implemented or that are still in development. It is
therefore crucial to filter between these many cases if we wish to spot the use cases that could potentially
enable a fast ramp-up of 5G in Belgium. These were thus subjected to a primary selection funnel, including the
first two phases of filtering, namely sectoral and geographical selection, and status prioritization.

What is the primary selection funnel undergone by the use cases?

@

Complete List

@

Sectoral & Geographical
Focus

©)

Status Prioritization

Figure 9: Primary Selection Funnel

On the starting line, more than 200 different use cases were identified, covering all types of solutions (auto-
mated vehicles, drones, remote activities, sensors, smart safety, etc.) across the globe and across all industries.

These 200 cases were then filtered based on the sectoral and geographic restrictions outlined above. In other
words, only the use cases from the eight industries identified!? in the sectoral assessment and from the

10 Manufacturing, healthcare & life sciences, transportation & logistics, energy & utilities, public safety & defense, smart cities, public ad-
ministration, culture.

Global Study On 5G Implementation Abroad © 2022 Capgemini Invent. All rights reserved. 11
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referred geographic regions!! were retained for further analysis. This narrowed the field of applications to
154 use cases.

These 154 remaining use cases were then looked at according to their status. Indeed, three deployment sta-
tuses have been defined:

= potential: Not yet effective under 5G technology but could be; either because they are already running via
previous technologies (e.g.,, 4G) and could be upgraded with 5G, or because they represent typical cases
favorable to 5G (e.g., AR/VR training);

= pilot: Under trial with 5G;
= live: Operates over 5G on a regular basis.

During the secondary filtering round, use cases given the development status of “potential” have been dis-
carded to facilitate the emphasis on good practices that have already yielded tangible results, leading to the
exclusion of 23 use cases. The cleaned!2 repository is therefore - at this stage - composed of 131 unique use
cases, of which 55% are of a live status. Most of them (80%) are of the B2B type.

What are the main properties of the repository at this stage? (Sector & Status)

20
15
M Pilot
@ Live
10
. I II -I II
& & 2 S 2 2 S
& &‘Q% £ & v & & S
S s(bé &~ ) Q’S‘Q’ KX & ) a}@
e S & 4 < Y &
o o ° & » R &
© \J & & <& &
\"5\' <</Q Y (_)'b \¢
Ky . W
& S »
(7
S N ]

Figure 10: Use Case Breakdown by Sector & Status

After the primary and secondary filtering rounds, transportation & logistics is the sector with the highest num-
ber of use cases included in the repository, of which a majority are still in pilot status. In terms of live use cases,
the manufacturing sector dominates the repository. Overall, the technology does not yet appear to be mature
as a high share of the use cases are still in the pilot phase - about 40%.

11 European Union, Asian regions, United States. The US is not one of the prioritized regions for the identification of use cases due to its
fundamentally different conditions from European regions. Nevertheless, the country has some very robust and non-negligible use cases
as good examples, notably in the healthcare industry. Belgium is not deprived of any examples of 5G applications, however they have been
discarded to focus on abroad use cases.

12 The cleaned repository is the pre-final repository, the strategic filtering still need to be done at this stage.

Global Study On 5G Implementation Abroad © 2022 Capgemini Invent. All rights reserved. 12



What are the main properties of the repository at this stage? (Business Areas)

Operations Process Control Customer Service/Experience
r A
o}b & ()
: L 4 \;@
76% 34% 30%

Figure 11: Top Business Areas

5G clearly appears to support certain business areas more often than others. Indeed, in the repository, three
business areas are more regularly involved in the different use cases identified after the first two rounds of

screening!3:
= operations support in 76% of cases;
= improvement of process control in 34% of cases;

= enhancement of customer service/experience in 30% of cases.

What are the main properties of the repository at this stage? (Countries)

18% 63% 12%

Figure 12: Top Countries

From a geographical point of view, more than 50% of the use cases in the repository - after two rounds of
filtering - are linked to only four different countries. Specifically, 18% of the use cases come from China, 12%
from the United States, 12% from the United Kingdom, and 9% from Spain.

What are the main properties of the repository at this stage? (Network equipment provider)

S

HUAWLI

25% 20% 17%

Figure 13: Top Network Equipment Providers

Three major vendors/network equipment providers seem to dominate the repository. These are Ericsson,
Huawei, and Nokia. Indeed, they are involved in almost two thirds (62%) of the collected use cases.

13 Note that the total exceeds 100% since the use cases can relate to one or more business areas at the same time

Global Study On 5G Implementation Abroad © 2022 Capgemini Invent. All rights reserved. 13
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4.2 Strategic Selection

Following the first two rounds of filtering, the most promising and suitable use cases were selected via the
strategic filtering process. As the purpose of this study is to inform the sector in the context of the ‘Telecom to
the next level’ initiative, the main goal of the strategic filtering phase is to identify those use cases which have
had sustainable effects, which would be replicable and leading to fast and broad implementation of 5G in Bel-
gium. To this end, six criteria, linked to metrics supporting the Belgian growth and development, have been
defined. These criteria have driven the final prioritization of 5G applications.

How were the most promising and suitable use cases selected?

( General Criteria ) [ Technical Criteria ]

Performance Gains &
Investment Effectiveness
(15%)

Innovative Nature & State of
the Art Technology (20%)

Evaluation Al & Edge Implementation

0y
General 5G Awareness (20%) Criteria (10%)

Sustainability (20%)

h

Third Filtering

Maturity (15%)

Figure 14: Selection Criteria

The six metrics have been divided into two categories. On the one hand, the general criteria pertaining to the
economic and societal contribution of the use case:

= performance Gains & Investment Effectiveness: assessment of the added value and the investment re-
turns/benefits provided by the use case compared with initial situation;

= general 5G Awareness: estimation of the promotion around the use case and its contribution to the general
awareness regarding 5G possibilities, advantages, and use by industries/organizations/etc.;

= sustainability: assessment of potential sustainability impacts of the use case, either on climate and envi-
ronment, or on social and economic aspects.

On the other hand, the technical criteria involving the architecture and the development of the use case:

= innovative Nature & State of the Art Technology: analysis of the initial situation vs. post-implementation
of 5@, its relative contribution considering the accuracy, clarity, and scope of the project's objective, and
use of emerging technology;

= Al & Edge Implementation: identification of components related to artificial intelligence and the edge in
the use case (e.g., ML, VR, etc.);

= maturity: evaluation of the scale of the use case development and deployment, the 5G enablers (eMBB,
uRLLC, mMTC) and the uniqueness of the use case.

Global Study On 5G Implementation Abroad © 2022 Capgemini Invent. All rights reserved. 14
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The scoring of these criteria was done as follows:

= each use case was scored for each criterion using a three-dimensional scale, High - Medium - Low (HML)14.
This was then converted into a quantitative scale with a maximum of 5 (5 = H; 3 = M; 2 = L). The spread
between each increment was mathematically tested and determined to obtain a satisfactory balance be-
tween the strongest and weakest use cases?!5;

= the six criteria scores were then combined into a single measure via a weighted average. The weighting
assigned to each criterion appears in parentheses above and corresponds to the relative importance of
each criterion in what is defined as a strong use case;

= finally, a minimum selection cut-off was set at an average weighted score of 3 to ensure selection of the
top use cases only (and eliminating those just reaching the mean or below).

14 The HML method corresponds to a qualitative rating, the compliance of which is supported by the team's strong 5G expertise

15 The rating assigned is nuanced by several factors, sometimes hardly visible, which affect the contribution in each of the criteria. For
example, a certain use case proposing a considerable reduction in OPEX, may still only be rated "Medium" in the "Performance & Invest-
ment Gains" indicator because the offset also requires a considerable increase in CAPEX. Another example relates to sustainability; a use
case advertising sustainability objectives may only focus on a narrow set of sustainability dimensions and therefore not be rated as highly
in this criterion.
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5 5G Use Case Repository Analytics

This section summarizes the properties of- and general findings from the repository.

5.1 Main properties

What are the proportions of use cases in terms of status, type and sector?

Live B2B Transport. &

Logistics

Figure 15: Final Repository Main Attributes

Regarding the deployment status?é:

= more than half of the use cases are commercially launched or, at least, being applied in one or several
locations on a regular basis to extract benefits and grounds for application;

= nevertheless, some pilot cases are well underway and have already delivered promising outcomes that can
be leveraged.

Regarding the type of use cases (B2B or B2C):

= the deployment of 5G opens the door to new avenues and, in particular, to business applications; these
make up the bulk of the use cases identified;

= in contrast, previously developed networks, i.e., 2G, 3G and 4G, instead displayed features more favorable
to the consumer markets;

= many B2C use cases are however observable in the database, especially in the gaming, media & entertain-
ment, retail, and culture sectors?!’.

Regarding the preferred sectors:

= close to a quarter of the use cases are aimed at the transportation & logistics industry, including various
solutions such as autonomous vehicles, remote maintenance, automated ports, and many others;

= the manufacturing industry ranks second, holding 22% of the use cases;

= the culture- and public administrations sectors only account for 5% each.

16 No information is provided on the use cases previously defined as "potential” since they were eliminated in the second round of screen-
ing.

17 A large proportion of the B2C use cases were dismissed either because they did not match the areas of interest or because they did not
meet the minimum threshold required.
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5.2 Sectoral and Geographical Breakdown

Beyond the general attributes, some privileged areas are identifiable. Indeed, transportation and logistics
dominate the 5G repository from a sector perspective.

Prior to the selection, the transportation & logistics sector had the highest occurrence of use-cases. This strong
position is maintained after the processing of the repository, as the sector alone accounts for almost one quar-
ter of the relevant use cases. Overall, industrial activities emerge as more advanced in the development of 5G,
compared to service activities such as culture or public administration.

Where do we find the relevant use cases? (Sectors)

B Transportation & Logistics
B Manufacturing

B Smart Cities

B Energy & Utilities

@ Healthcare & LS

O Public Safety & Defense
O Public Administration

O Culture

Figure 16: Number of Use Cases by Sector

China largely dominates 5G technology, with nearly 20% of the relevant use cases in the repository coming
from the country. However, various European states are not far behind - notably, the UK, Spain, and Italy.
Although Portugal has only recently commercialized 5G, it is in the top 10 of countries providing the best-rated
applications; i.e., a swift integration of the technology. It should be noted that this data is only related to the
final repository and is therefore influenced by the selection process. In addition, some countries communicate
more than others regarding the deployment of 5G.

Where do we find the relevant use cases? (per country)
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Figure 17: Number of Use Cases by Country
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5.3 Technology

Various technologies could be upgraded by the integration of 5G. Among these, [oT, Edge Computing, Big Data
and Al often feature prominently. Based on OECD data extraction and analysis, on the one hand, Belgium is in
a good standing compared with its European peers regarding Al and Big Data. Therefore, the deployment of
5G could certainly constitute a tremendous accelerator for the activities employing those technologies. On the
other hand, if the scope of 10T is slightly less pronounced in Belgium compared to the rest of the EU18, 5G
rollout could also be a booster to its incorporation.

Although 5G use cases are intrinsically linked to various digital solutions - involving many technologies such
as automation, drones, connected cameras, sensors, etc. - in the repository, 10 technologies appear much more
often than others. More precisely, 80% of the use cases are related to these 10 technologies.

Which technology is most often underpinned by 5G?

Analytics

Figure 18: Top 10 Incorporated Technologies!®

The dominant technologies are the Internet of Things (IoT), Artificial Intelligence (Al) and the Edge. Big Data
emerges in 10 position, among the 70 different technologies. These are closely related technologies to 5G, or
at least can be enhanced by the integration of 5G. Knowing Belgium's good positioning in terms of Al and Big
Data compared to its European peers, as well as the fact that near to a third of the activities are equipped with
IoT, Belgium seems to have attractive preconditions for the implementation of 5G applications.

18 Based on OECD data, IoT usage inBelgium: 28.2% vs. in the EU27: 28.62% (Section 3.1 Overview of the Belgian industry).
19 Representing 80% of all technologies involved in 5G use cases.
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5.4 Average Strategic Score

The average scores20 highlight the most developed domain in the 5G use cases: Energy & Utilities. Indeed, the
energy and utilities sector “ticks all the boxes” except for the Al and Edge component, which for this sector
appears to be weaker than for the other main industries.

Which use cases and their sectors score best in the final repository?

Energy & Transportation Manufacturing Smart Cities Public Safety & Healthcare & Culture Public
Utilities & Logistics Defense LS Administration

w

N

[

Figure 19: Average Score by Sector

Although the energy & utilities sector does not boast the highest number of use cases?!, it tends to be the most
sophisticated, as the sector's average score is the highest, at 4.55 (out of 5). Transportation & logistics and
manufacturing follow closely behind with estimated ratings of 3.94 and 3.93 respectively. In other words, use
cases within these three sectors are generally relatively robust examples as they achieve a relevance score??2
of around 80%.

20 Reminder: The average score derives from the six criteria scores, which were then combined into a single measure through a weighted
average

21 Transportation & logistics (27), manufacturing (25) and smart cities (15) are the top three industries with the most use cases. Energy
and utilities follows in fourth place with 14 use cases.

22 The weighted average score can be regarded as a relevance score since it is the mark obtained for the selection of the best most relevant
examples.
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Which criteria are most challenging?

5
4
3
2
1
0
General Performance  Innovative Nature Al & Edge Maturity Sustainability
Awareness Gains

Figure 20: Average Score by Selection Criteria

Differences appear when the average score per criterion is taken into account. Some criteria reach a higher
average and are considered as leveraging factors to the implementation of 5G. Others reach lower averages
(i-e., closer to the threshold of 3), and are said to be more challenging to 5G implementation. Like the societal
concerns?3, sustainability is reported to be less often engaged (lowest average) and therefore also a challenge
with regard to 5G. General awareness regarding the technology however shows generally high rates, with an
average score of 88%.

The weighted average of the six criteria is central to the assessment of the most interesting sectors for the use
cases. However, it is equally critical to check their consistency across the six different criteria separately. In
other words, the aim is to verify that a sector achieves stable scores in all the criteria and not high scores just
in some of them. In fact, since an average can be a biased measure due to outliers, the sector scores were
broken down in figure 21. This disaggregation occurred to verify whether the strengths of the dominant sec-
tors were due to a uniformity across the six criteria, or rather driven by a certain criterion in particular.

The so-called powerful sectors - i.e., transportation & logistics, manufacturing, and energy & utilities - exhibit
consistent results in each of the general criteria. In contrast, culture significantly raises awareness of 5G, but
is just above average on the sustainability criterion. Smart Cities, on the other hand, has a clear focus on this
aspect, sustainability, as it is the sector with the second-best average score for this metric.

23 United Nations (2021), The Sustainable Development Goals Report 2021.
https://unstats.un.org/sdgs/report/2021/The-Sustainable-Development-Goals-Report-2021.pdf
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Are the strong areas sufficiently consistent to be robust use cases? (General criteria)

M Sustainability B General Awareness @ Performance & Investment Gains

5 ‘ ‘

0 ‘ ‘ ‘ ‘ ‘ | | | ‘ ‘
Energy & Transportation Manufacturing Public Safety & Culture Smart Cities Healthcare & Public
Utilities & Logistics Defense LS Administration

IS

w

N

[

Figure 21: Average Score by General Criteria & Sector

Subsequently, the predominant sectors stand out with consistency in the technical parameters. On the other
hand, Smart Cities stand out much more on these aspects, compared to the general dimensions, since it ranks
second in terms of maturity. Unsurprisingly?24, the public administration and culture sectors present applica-
tions that are not very mature, innovative and with a low Al/Edge component. The healthcare and life sciences
sector, meanwhile, is in second place regarding the innovative nature of solutions, but these still seem to be
underdeveloped in view of the lower level of maturity.

Are the strong areas sufficiently consistent to be robust use cases? (Technical criteria)

B Maturity B Innovative Nature DAl & Edge

0 | | ‘ ‘ ‘ ‘ ‘ ‘ | ‘ | ‘ | ‘
Energy & Smart Cities Transportation Manufacturing Public Safety & Public Healthcare & Culture
Utilities & Logistics Defense  Administration LS

N

w

N

=

Figure 22: Average Score by Technical Criteria & Sector

24 Because these are the sectors representing the lowest proportion in the full as well as filtered database. This is potentially because 5G
has not yet been leveraged in these fields.
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6 Conclusion

Belgium'’s backlog of 5G deployment can certainly raise some concerns on the performance of our country’s
telecommunication infrastructure and in extenso on Belgium’s competitive positioning and attractiveness for
new investments. However, this delay in deployment also provides an opportunity to invest in the newest
available technologies and to learn from experiences in other countries.

This report showcases relevant use cases from different industries. For large verticals such as manufacturing,
healthcare, and transportation & logistics, examples on relevant use cases from all over the world are widely
available. Besides this, we see that these verticals generally also have higher levels of ICT investment and a
tradition to innovate. This is also the case in Belgium. We see that large companies active in these areas are
already preparing for 5G. As such, funding for these industries can certainly result in the fastest and most
economically effective initiatives. Sectors such as public safety & defense, culture and public administrations
demonstrate a lower reflex (and budget) to innovate and could as such also benefit from financial support to
integrate 5G applications in their business and operating processes.

Belgium is already well advanced in adopting new technologies such as Artificial Intelligence, the Internet of
Things, Big Data and Edge Computing. These technologies will certainly benefit from a performant 5G infra-
structure and can result in interesting use cases. The presence and know-how of all these technologies will
support each other and will strengthen the effects of 5G application implementation on the economy and the
society.

Apart from some exceptions, we see only few use cases focusing on sustainability at this time. Although several
use cases have an indirect positive effect on sustainability, achieving sustainability is generally not the first
priority of use cases. As such, a focus on developing relevant use cases around sustainability could certainly
entail a unique positioning on the global market.

In general, we can conclude that Belgium is ready for the implementation of 5G applications. 5G together with
the other technologies should not be a goal on its own, and should rather be considered as an important ena-
bler for use cases that provide benefits to society and/or economy. However, Belgium seems like the perfect
stage to realize such benefits.

Besides identifying the most relevant cases in the context of the ‘telecom to the next level’ initiative, this study
also fulfills the goal of benchmarking different 5G application initiatives abroad. This benchmark forms the
bulk of this study, and can be found in annex to this report. The aim is for this benchmark to serve as an inspi-
ration to the Belgian industry, so as to learn from prior experiences abroad.
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Disclaimer

The information contained herein is considered proprietary and confidential information of Capgemini Bel-
gium N.V. (“Capgemini”), and its release would offer substantial benefit to competitors offering similar ser-
vices. This material includes descriptions of methodologies and concepts derived through substantial research
and development efforts undertaken by Capgemini. Therefore, the use or release of the information contained
in this document for purposes other than an evaluation of its contents as a basis for contract award is prohib-
ited.

©Copyright 2022 Capgemini Belgium N.V. All rights reserved. No part of this document may be reproduced by
any means or transmitted without the prior written permission of Capgemini except with respect to copies
made or transmitted internally by you for the purpose of evaluating this document. All copies of this document
(or any portion hereof) and any accompanying electronic copies should be returned to Capgemini or, at
Capgemini’s option, destroyed at the end of the document evaluation period if Capgemini is not selected.

Neither submission by Capgemini nor your acceptance of this document, in whole or in part, constitutes ac-
ceptance by Capgemini of any contractual terms contained in your Request for Information, if any, and shall
not form a binding agreement between the parties. Such an agreement shall only exist upon the execution of a
mutually acceptable contract by both parties. Except as otherwise set forth in such a contract, Capgemini
makes no representations or warranties to you.

The terms "Capgemini” or “Capgemini Consulting” appearing elsewhere in this document may refer to
Capgemini Belgium N.V,, or to one or more of its global affiliates. However, this document is being submitted
only by Capgemini Belgium N.V., which is solely responsible for its contents, and Capgemini Belgium N.V. shall
be the contracting entity if this document is selected as a basis for a contract.
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EXECUTIVE SUMMARY

Belgium's backlog of 5G deployment is a crucial window of opportunity for a seamless rollout

® The 5G roll-out is now more than underway. Indeed, countries like China are frontrunners since 2018, while the EU27 completed
its deployment panel in early 2022

Belgium is lagging behind its European peers, notably because of the late 5G frequency auction.

Most European countries are already targeting a population coverage between 90 and 100% and are simultaneously active in the low, medium and high bands, while Belgium only
reaches a coverage of 4% with no band assigned at this stage. Furthermore, the maturity ratio, a function of the number of trials and their associated maturity, leaves Belgium far
adrift of its Western European peers.

This gap is to be grasped as an opportunity. 113 unique applications of 5G are already observable abroad and, the most developed of them are affiliated to the manufacturing and
transportation & logistics sectors, which are partly the economic engines of Belgium. Moreover, the country's various activities are already making considerable use of three
technologies that are intricately linked to 5G and for which its incorporation would allow significant gains, pecuniary or otherwise - namely, 10T, Al and Big Data.

® The 113 unique and optimal use cases are endowed with typical key attributes enabling their categorization

Regarding the status, more than half of the use cases are commercially launched or, at least, being applied in one or several locations on a regular basis to extract benefits and
grounds for application. Nevertheless, some pilot cases are well underway and have already delivered promising outcomes that can be leveraged.

While previously developed networks, i.e., 2G, 3G and 4G, displayed features favorable to the consumer market, the deployment of 5G opens the door to new avenues and, in
particular, to the business applications that make up the bulk (88%) of the use cases identified. This is an observation for the prioritized sectors and following the criteria-based
analysis. Many B2C use cases are still observable, especially in the gaming, media & entertainment, retail and culture sectors but were dismissed either because they did not fit into
the focus areas or because they did not meet the minimum threshold required.

China largely dominates 5G technology, with nearly 20% of the best-practices coming from the country. However, various European states are not far behind - notably, the UK, Spain
and Italy. Although Portugal has only recently commercialized 5G, it is in the top 10 of countries providing the best-rated applications; i.e., a swift integration of the technology.



EXECUTIVE SUMMARY

The repository patterns outline potential directions to pursue for 5G implementation in Belgium

e

Industrial activities emerge as more advanced in the development of 5G (manufacturing, transportation & logistics, energy &
utilities), compared to service activities such as culture or public administration

Before the refinement (200+ use cases), the manufacturing industry is the most established in the deployment of 5G. Indeed, it has a high intensity of applications, and, among these,
the frequency of live cases (i.e., already in regular use) exceeds that of pilot and potential cases.

After the refinement (113 use cases), near to a quarter of the use cases are aimed at the transportation and logistics industry, including various solutions such as autonomous vehicles,
remote maintenance, automated ports, and many others.

Although the energy and utilities sector does not boast the highest number of use cases, it tends to be the most sophisticated, as the sector's average score is the highest, at 4.55 (out
of 5). Transportation & logistics and manufacturing follow closely behind with estimated ratings of respectively 3.94 and 3.93.

The reached scores allow to identify the most leveraging as well as the most challenging dimensions; respectively those with the
highest and lowest average score

Similar to the societal concerns, sustainability is reported to be less often engaged and therefore also a challenge when scaled down to 5G. Awareness of the technology, however,
shows generally high rates, with an average score of 88%.

The so-called powerful sectors - i.e., transportation & logistics, manufacturing, and energy & utilities — exhibit consistent results in each of the general criteria as well as in the
technical parameters.

Smart Cities, on the other hand, has a clear focus on sustainability, as it is the sector with the second best average score for this metric. The healthcare & life sciences sector,
meanwhile, is in second place regarding the innovative nature of solutions, but still seem to be underdeveloped in view of the lower level of maturity.

The technologies heavily involved in 5G implementation already underpin the Belgian organizations' activities

The dominant technologies are the Internet of Things (IoT), Artificial Intelligence (Al) and the Edge. Big Data emerges in 10th position, among the 70 different technologies. These are,
in fact, closely related sciences to 5G, or at least can be enhanced by the integration of 5G.

Knowing Belgium's good positioning in terms of Al and Big Data compared to its European peers, as well as the fact that near to a third of the activities are equipped with loT, Belgium
seems to have the attractive preconditions for 5G.

¢
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THE REPOSITORY STORES THE USE CASES THAT HAVE PASSED THE VARIOUS FILTERING
ROUNDS, AND TRACKS AN INTELLIGENT SEQUENCE OF INFORMATION

In summary, what is the methodology that has been used to build the repository?

Identification of the most robust use cases and best practices Organization and grouping of information by sector
\ \

Fact Sheet and
Challenges .
Major market trends Main actors'

Strategic Selection and challenges to ecosystem and
overcome (mostly related 5G
Removal of use cases not related to 5G - solutions
reaching an average score directly or indirectly)
Status Prioritization of 3in all six criteria Pairing of the different
actors and the use cases

applicable to them - also .
serving as a table of Use case matrix

contents by sector mapping

Visual comparison tool
between different 5G

Rejection of use cases in
"potential" status

. applications according to
general and technical
Sectoral & aspects (6 criteria)

Geographical Focus

Elimination of use cases not

belonging to the eight

highlighted sectors, as well

as outside the European -

Union, the United States and Key description &

Asian regions features of each use
case (status, context,
business model & key
actors, added value, ...)

* When the status of the use case is "Live", it refers to observed benefits. When the status of the use case is "Pilot", it mainly refers to
expected benefits. In some cases, these are the benefits observed during the test phases and which are intended to be scaled. The
quantified impact of the use cases is sometimes communicated, sometimes not. Therefore, the most accurate information is reported
as often as possible.



5G USE CASE REPOSITORY

Table of Contents

Manufacturing p.7
Healthcare & Life Sciences p. 30
Transportation & Logistics p.43
Energy & Utilities p. 61
Public Safety & Defense p.76
Smart Cities p. 88
Public Administration p.103

Culture p. 104
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MANUFACTURING

The largest share of post-crisis GDP growth is attributable to the industrial sector,
especially manufacturing (Growth of 1.3% QoQ).

f Wit/ , CHALLENGES TRENDS
NATIONAL ACCOUNTS More complex supply chain than ever
Production models must be reconsidered, especially in terms of resilience by

Value Added multiplying the number of suppliers and building up more inventories. OF the added value of the country as well

(Euro, Millions) 26% as 17% of the employment, hence

56,561 manufacturing industry still plays a key
role in the Belgian economy.

Increasing labor costs and need For qualified staff
Labour input Spill over effects are reflected in the production costs and, consequently, on

(Persons, thousand) the margins and profitability. Production growth in August 2021
A 31 % compared to the same month the previous

506 year; while it bottomed out in April 2020
Stricter social and environmental laws with 20.5% drop.
Gross Fixed Capital Formation New standards have been set up at European and national level, putting
(Euro, Millions) pressure to intensify the R&D efforts and investments to improve the Of technological manufacturing were
manufacturing processes.
14,157 ap 60% working on the transition to Industry 4.0 in

2019-2020.
Growing competition and the need to differentiate

= The 5.0 digital turnaround accelerates changes and requires significant
investments (in capital as well as in human resources).

Gross Fixed Assets
(Euro, Millions)

242,396



MANUFACTURING ECOSYSTEM

b

Manufacturing And Plant
Management

®

Inbound And Outbound Logistics Human Resource Management Sales & Marketing

5G use cases in each area of the ecosystem

]
)
)
: | I, i \ 4
)
)
]
]

5G Supported Virtual Inspection 5G Smart Steel Factory Autonomous Robots & Al Coaching Dual-Slice Solution for Factory

5G Lights-Off Factory

5G Smart Warehouse . .
L Mobile Edge Cloud Stored Machines 5G R&D Solution Development

5G-Accelerated Production
Capabilities

5G-Based Smart Supply Chain

5G Connected Screwdrivers

5G Based Process Automation

5G-Automated Localization Tracking

5G-Powered Predictive Maintenance

Wireless Factory Sustainability & Predictive Machine Management

Connectivity

AR Maintenance & Robot Guide Factory of the Future

AR Quality Testing 5G Factory
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MANUFACTURING USE CASES MAPPING

Technical Parameters
(with regards to Innovative Nature and State of the Art

Technology, Al and Edge Implementation, and Maturity )

*

Factory of the
Future

Process
4

Automation

5G Factor
J Autonomous

¢ Robots & Al

AR Maintenance &Coachmg
Robot Guide

Smart Steel Factory

Wireless for Sustainability

& Connectivity
L 4 L 2 2
Connected 5G Virtual Dual-Slice for
Screwdrivers Inspection Factory

*

Smart Warehouse

5G-Accelerated
Production
Capabilities

¢

Smart Supply
Chain

* *

5G R&D Solution Predictive
Development Maintenance

¢

'S @ Identical Scoring

5G Lights-Off
Factory

2
AR Quality
Testing

¢

Localisation
Tracking

Predictive Machine
Management

Edge Stored
Machines
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General Parameters

(with regards to Performance Gains & Investment Effectiveness, General Awareness, and Sustainability)



Commercially Live

Lufthansa Technik | Pilot

Potential (Concept)
Start Year-2021

5G-Supported Virtual Inspection — Remote Machine Inspection

= At Lufthansa Technik’s Facility, the hyperfast 5G private wireless Medium

network remove the need for customers to physically attend
servicing, by providing seamless video access to the engine overhaul

Performance &

shop floor. Currently, customers travel to the plant to carry out Inv(e:satig\Sent
components inspections when engines are overhauled, which means
that they are entirely disassembled and inspected in utmost detail. General
Context With the new system, Lufthansa will perform inspections of AR
individual engine parts collaboratively over a fast, high-definition
video link.
/7 * Nokia and Lufthansa Technik, the leading provider of technical Sustainability .
@ aircraft services, have deployed a 5G industrial-grade private
wireless network to accelerate a project that enables remote engine !
A parts inspection for its civil aviation customers. Innovative

= Key actors
o Network equipment provider: Nokia
o System integrator: Nokia
o Operator: /

Business Model &
Key Actors

Al&Edge P>

[]
m
Maturity > ~

= The network is based on Nokia Digital Automation Cloud (DAC) 5G

(- ]
] SA. Nokia DAC is an application platform providing high-bandwidth, ~
._ low-latency, hyper-fast private wireless connectivity and local edge
A computing, which provides digitalization enablers. Over a video
Strefam' ABHLIS commun'catek'n rDe'al tlmel V‘é'th engine mec.ha.n'(l:s Functional drivers of 5G that Facilitate the initiative Use Case Type
Technical Per orming malnten'ancc'e WOrkK. . ismant e. parts alje jointly
. inspected on screen in high-resolution, enabling appropriate order
Architecture .
decisions to be made.
B2B
Enhanced Ultra-reliable Massive
= Added Value: . .
. - mobile low latency machine-type
o Greater operational efficiency and performance
) ) broadband commes. commes.
o Time and cost savings B2C
o Indirect positive environmental impact

Budiness Value. #Edge #Robotics
#Operations #ProcessControl #CustomerService



https://www.nokia.com/about-us/news/releases/2020/02/27/nokia-deploys-5g-private-wireless-network-for-lufthansa-technik-virtual-inspection-trial/

Foxconn

5G Lights-Off Factory — Automation & Self-Maintenance and Production System

Commercially Live
Pilot
Potential (Concept)

Start Year-2019

Context

©)
A

Business Model &
Key Actors

.. ]
o
I
A
Technical
Architecture

Impacted Areas &
Business Value

= Lights-off factory in Shenzhen (China) has been awarded the

distinction of “Manufacturing Lighthouse” by the WEF. Foxconn
Industrial Internet (Fii)’'s lights-off Factory utilizes numerous
applications connected directly to a private network to enable
several use cases and realize associated benefits. These include an
automated optimization system for machine learning and Al devices,
an intelligent self-maintenance & production monitoring system and
real-time system.

Fii is developing an ultra-low latency 5G industrial private network.
In the future, a 5G industrial private network will be enabled by
mobile operators to facilitate high reliability and low latency data
transmission.

Key actors

o Network equipment provider: Foxconn

o System integrator: Huawei

o Operator: /

Industrial robots connected to the 4G industrial private network
achieve latency below 100 milliseconds allowing for near real-time
robot control and data access & feedback. Fii is developing an ultra-
low latency 5G industrial private network to achieve real-time
control, data access & feedback with latency as low as 1 millisecond.
In addition, implementation of a Fii Factory Management Control
System (FMCS) tracks energy consumption across the plant via loT
Sensors.

Added Value:
o Production efficiency increased by 30%

o Inventory cycle reduced by 15%
o Reduced labor costs compared to semi-automated process
o Reduction of all forms of energy consumption leading to

annualized savings of US$1.6M per facility
#Safety

#ProcessControl

#Operations

Medium

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative

Al&Edge P>

[]
m
Maturity P
~

Functional drivers of 5G that Facilitate the initiative

Use Case Type

Enhanced Ultra-reliable Massive B2B
mobile low latency machine-type
broadband comms. comms.
B2C



https://www.gsma.com/iot/manufacturing/benefits-use-case/foxconn-lights-off-factory/

. % Commercially Live
Porsche i IS PR

Potential (Concept)

_ 5G-Accelerated Production Capabilities — Remote Production
Start Year-2021

= How to drive the future of the automotive industry? A research Medium

partnership between Ericsson and Porsche is leveraging the power
of 5G to accelerate production capabilities at Porsche’s

Performance &

manufacturing production complex in Leipzig, Germany. The trial Inv(e:satig\Sent
project is the first deployment of a private 5G network at any of
Porsche's production complexes, heralding in a new remote General
Context production era for the high-performance car manufacturer. AR
/7 * Ericsson is working Porsche’s smart factory and provide it with world Sustainability
@ leading 5G and Private Network products.
= Key actors .
A o Network equipment provider: Ericsson Innovative
o System integrator: Ericsson
Business Model & o Operator: /
Key Actors Al & Edge
[ )
o = Ericsson’s 5G SA‘ network operatgs over a private frequency Maturity > El
[ spectrum. The dedicated 5G network is piloted in the technology cell -~
._ of Porsche’s Macan body shop and enable the control of robotics in
A real time without cables. It also allows for the transmission of
massive amounts of data between other on-site machines, . . ore e e. .
ehnieal Srosluddien wer e andl v s Hhrueh Hhe sens, e ene Functional drivers of 5G that Facilitate the initiative Use Case Type
Architecture predictable transmission of signals in real time.
B2B
- Added Value: Enhanced Ultra-reliable Massive
) mobile low latency machine-type
o Increased worker safety broadband COmMS comms
Faster production times ' ’ B2C

(@]
o Reduced costs
o Increased quality

Business Valve | s ] #Edge
#Operations #Safety



https://www.ericsson.com/en/news/3/2021/ericsson-and-porsche-rev-up-for-5g-future

MTU Aero Engines

_ 5G Based Process Automation - Machine Vision for Real Time Quality Control

Commercially Live
Pilot
Potential (Concept)

Start Year-2020

= The main challenge for MTU Aero Engines, as an aircraft engine
manufacturer, include the critical need for maximum quality to
ensure safety, and the difficulty of monitoring and controlling the
process in real time. To this end, it has been experimenting with 5G-
based production technology to make their operations more
efficient. They test its applications on blade integrated disks (blisk),

Context which are high-tech components used for jet engines. These are
extremely complex and require the utmost accuracy to produce.
/7 » Ericsson and the Fraunhofer Institute for Production Technology
@ have teamed up to explore and develop industrial applications of
5G.
A = Key actors

o Network equipment provider: Ericsson
o System integrator: Ericsson

Business Model &
o Operator: /

Key Actors

= The Blisk project shows the technical capabilities of 5G such as ultra-
low latency close to 1 millisecond, which is vital for in-process, time-
critical applications. Ericsson’s 5G trial system operating on 3.5 GHz
A is connected to an acceleration sensor mounted directly on the blisk
in the production machinery. The vibration spectrum is transmitted
in real time via 5G to the evaluation system. The very low latency
helps correlate the vibration to the tool's position and enable
prompt adjustment of the production process.

[ ]
[ ]
I

Technical
Architecture

= Added Value:
o Greater operational efficiency & Improved quality

o Design process time reduced by 75%
o Potential For annual cost savings up to €27M per factory

o Potential for CO2 emissions reduction to 16M tons annually
Impacted Areas &

Business Value

#ProcessControl

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative

Al & Edge

Maturity

Medium

(]

m

> N
g

Functional drivers of 5G that Facilitate the initiative

Use Case Type

Enhanced
mobile
broadband

Ultra-reliable
low latency
comms.

Massive
machine-type
comms.

B2B

B2C



https://www.ericsson.com/en/cases/2018/fraunhofer

Commercially Live

GF Machining | ;. | Pilot

5G-Powered Predictive Maintenance & Connected Tablets | 44 72 Potential (Concept)
% Start Year-2020

Medium

= 5G-based predictive maintenance and connected tablets have been
implemented at GF Machining’'s factory. In fact, key to the high
quality of watches produced in Switzerland is accurate and high-

Performance &

TR . . . . . T Investment
speed metal milling. Excessive vibration is a real issue with milling Gains
processes, which results in poor milling leading to a high rejection
rate. Therefore, predictive maintenance is of critical importance to General

Context GF Machining as it improves product quality by a large margin and AR
reduces the failure rate by a significant degree.
/7 = Sunrise has established a joint 5G innovation center with Huawei to Stalinl el
@ work on 5G enabled services. One of the first successes has been
with GF Machining, who provide machining services Ffor !
A manufacturers in Switzerland, including watch companies. Innovative

= Key actors
o Network equipment provider: Huawei
o System integrator: Huawei

Business Model &

Key Actors Al & E
: o Operator: Sunrise & Edge
—_— * The blade integration discs within milling machines have very high Maturity D LA
] precision requirements, with a tolerance of only 1 to 10 microns. -~
EF Combined with high milling speeds and acceleration of up to 1G,
A issues are quick to form. The low latency of 5G, combined with local
Edge computing servers, is crucial to ensure that data from loT . . ore s
e ehnical e FEreE Hhe iR fEdhineS G2 he sioaeamae &5 sk a5 Functional drivers of 5G that Facilitate the initiative Use Case Type
Architecture possible to highlight any issues that require rectification.
B2B
- Added Value: Enhanced Ultra-reliable Massive
o Significant reduction of the Ffailure rate of the milling process b modbt;le d low latency machine-type
resulting in €30M of savings per plant roadban comms. comms. B2C

i | an ) #Edge
#Operations #ProcessControl



https://e.huawei.com/en/case-studies/leading-new-ict/2020/b2b-5g-jic-mec-solutions

- . ¥ Commercially Live
Ericsson WS A Pilot

Potential (Concept)
Start Year—2019

Wireless Factory Sustainability & Connectivity — Mix Basket of Solutions for Factories

= In an era of intense volatility due to shorter business and product Medium

lifecycles, manufacturing companies around the globe are under
extreme pressure to reduce cost of operations. To do this, factories

Performance &

P . Investment
must leverage technology and digitalization to become more agile Gains
and efficient. To increase production efficiency and sustainability,

Telia and Ericsson brought automated guided vehicles, augmented General
Context reality, and a huge number of sensors to life at Ericsson’s AR
manufacturing facility in Tallinn.
/7 » Telia and Ericsson jointly unveiled a new dedicated cellular network Sustainability
@ for Internet of Things (loT) within the factory.
= Key actors .
A o Network equipment provider: Ericsson Innovative

o System integrator: Ericsson

Business Model & o Operator: Telia
Key Actors Al&Edge P>

P = To make production more efﬁcient and sustainable, Telia and Maturity P> LA
] Ericsson built a brand-new mobile network for the 10T (the Internet -~
_._ of Things). Ericsson’s partner ABB is providing a fully automated
flexible robot cell solution for the final assembly of 5G radios. The
A partnership will enable enhanced connected services, Industrial loT . . ore s
d artificial intelli hnologies in the F ! Functional drivers of 5G that Facilitate the initiative Use Case Type
Technical and artificial intelligence technologies in the future.
Architecture
B2B
Enhanced Ultra-reliable Massive
= Added Value: . .
- . o mobile low latency machine-type
o Efficiency gains up to 25%
S broadband comms. comms.
o Average default detection time reduced by 15% B2C
o 10 to 20% of heating costs reduction (also results in lower CO2
emissions)

ImpaFted Arelas & o Increased worker safety m #AGV
Business Value #ProcessControl #Safety

#Operations



https://www.ericsson.com/en/cases/2019/tallinn-factory-sustainability

Schneider Electric Le Vaudreuil

A

R

Maintenance & Robot Guide for Remote Visits

Commercially Live
Pilot

Potential (Concept)
Start Year-2021

Context

©)
A

Business Model &
Key Actors

[ ]
[ ]
I

A
Technical
Architecture

Impacted Areas &
Business Value

Schneider Electric, a leader in digital transformation, energy
management and automation, and Orange announced the First
deployment of indoor 5G in the industrial sector in France. The 5G
project will Ffacilitate the convergence of Information and
Operational Technologies (IT/OT) for comprehensive co-innovation
approach. 5G help to synchronize in real time large amounts of data,
which are key to boost performance, facilitate remote working, and
ensure optimal production efficiencies.

Orange has deployed an indoor, private, virtualized network on
experimental frequencies allocated by the Arcep. Nokia radio
AirScale and core equipment has been selected.

Key actors

o Network equipment provider: Nokia

o System integrator: Nokia

o Operator: Orange

Operators using the AOA application via their 5G-connected tablet
film a machine and access information about its status and future
maintenance that are hosted in the cloud in real time. Moreover,
production data used by AOA are collected and processed in
Schneider Electric’'s micro data center solutions, which locally power,
cool and protect IT infrastructure. The performance of 5G makes it
possible for very high-quality video to be used with minimal lag time
in the virtual interactions between the visitor and the Schneider
Electric guide that accompanies the robot.

Added Value:

o AR: Better operational efficiency (reduce machine downtime,
streamline maintenance operations, minimize human error)

o Robots: Minimize travel time and costs, reduce carbon footprint,
unique end user experience

#Operations #ProcessControl #CustomerService

Medium

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative

Al&Edge P>

[]
m
Maturity P
~

Functional drivers of 5G that Facilitate the initiative

Use Case Type

Enhanced Ultra-reliable Massive B2B
mobile low latency machine-type
broadband comms. commes.
B2C



https://www.orange.com/en/newsroom/press-releases/2020/orange-and-schneider-electric-run-industrial-5g-trials-french-factory

Ypsomed

A

R

uality Testing — Quality Assurance with AR

Commercially Live
Pilot
Potential (Concept)

Start Year—-2018

Context

©)
A

Business Model &
Key Actors

[ ]
[ ]
I

A
Technical
Architecture

Impacted Areas &
Business Value

Ypsomed regularly conducts quality assurance tests. Until now,
employees tested products at a test center and subsequently enter
the data in the SAP in the office. Using augmented reality glasses,
employees now check quality directly in the hall. This development
has simplified and accelerated the quality assurance process
immensely.

In this partnership Swisscom brings in mobile communication and
software knowledge while Ypsomed bring in their domain
knowledge. Together they are working on developing promising 5G
solutions.

Key actors

o Network equipment provider: /

o System integrator: /

o Operator: Swisscom

With Swisscom, Ypsomed has created a 5G test network and
digitized the entire process chain, from the delivery of raw materials
and product manufacture and through to provisioning and supply.
For the Ffirst time, all the hardware and software components are
being deployed through a 5G antenna. This includes the SAP S/4
software that is vital for industry, and data analysis applications.

Added Value:
o Better worker safety

o Greater processing speed
o Increased quality

#Operations #ProcessControl #Safety

Medium

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative
Nature

Al&Edge P>

[]
m
Maturity P
~

Functional drivers of 5G that Facilitate the initiative

Use Case Type

Enhanced Ultra-reliable Massive B2B
mobile low latency machine-type
broadband comms. commes.
B2C

EETES GRS SETEE BTN



https://www.swisscom.ch/en/business/enterprise/themen/connectivity/5g-applications-ypsomed.html

Commercially Live

Arcelor Mittal | Pilot

Potential (Concept)
Start Year-2021

5G Smart Steel Factory — Remote Maintenance & Autonomous Vehicles

Medium

= Orange, Ericsson and ArcelorMittal France have developed a project
to design industrial use cases adapted to ArcelorMittal's challenges
and business requirements. This deployment meet the needs for
industrial network performance, connecting workers, and
operations on complex industrial sites. Targeted to different
business operations (production, maintenance, logistics, etc), these

Performance &
Investment
Gains

General

Context use cases include better worker flexibility and mobility in different AR
situations.
/7 » The project is based on Ericsson's technology leadership within Sustainability
@ 4G/5G private cellular networks suited for advanced industrial use
cases and high-risk sites and Orange Business Services' integration !
A and support expertise. Innovative

= Key actors
o Network equipment provider: Ericsson
o System integrator: Orange Al & Edge
o Operator: Orange

Business Model &
Key Actors

= The 5G private network provides extensive coverage (workers and Maturity
machine operators can move freely with reliable connectivity
anywhere on-site), high throughput and low latency (to meet the
high-performance requirements), network slicing (to tailor services)

2 ual et meeuinly (o preliedt st (gl st el einslee): Functional drivers of 5G that Facilitate the initiative Use Case Type

Technical

(]

m

> N
g

[ ]
[ ]
I

Architecture
B2B
- Added Value: Enhanced Ultra-reliable Massive
. ; - mobile low latency machine-type
o Reinforced energy efficiency of the factory broadband comms comms
o Improved on-site worker safety ’ ' B2C

i | sar  J sa ] wacy
#Operations #ProcessControl #Safety



https://www.ericsson.com/en/news/2021/11/arcelormittal-partners-with-orange-business-services-ericsson-to-launch-the-largest-industrial-5g-network-france-5g-steel

. % Commercially Live
Huaheng i IS PR

Potential (Concept)
Start Year—2020

5G Smart Warehouse — Asset Tracking & Automated Guided Vehicles

= China Mobile have deployed the first 5G and MEC enabled AGV Medium

system, utilizing the province’'s first standalone 5G SA architecture.
The 5G+MEC solution flexibly meet the requirements of multiple

Performance &

AGVs in operation at the same time. It allows for intensive Inv(e:satig\Sent
scheduling of operations and the introduction of autonomous laser
SLAM (Simultaneous Location And Mapping) navigation. Through General
Context the use of 5G, the numerous standardized AGV trolleys are AR
coordinated, and the fleet can be expanded in the future.
/7 » China Mobile have deployed the system with Huawei and Huaheng Sustainability
@ to rollout the 5G SA+ MEC architecture across multiple plants,
meaning that customer data does not leave the customers systems !
A and E2E asset tracking and traceability can be securely established. Innovative

= Key actors
o Network equipment provider: Huawei

Business Model & System integrator: Huawei
Key Actors © : Al &E Q@
: o Operator: China Mobile 4Edge P>
P = To enable multi-vehicle cooperative operation, 2-4 AGVs form a Maturity P> LA
] group for cooperative operation. One control center is able to -~
I control multiple vehicles and routing at the same time. Also, SLAM
A navigation generates huge amounts of data, as it allows each AGV to
au.tomatlca.llly recognize Ie3 Ssgrroundmkgs anlcll calcuhlat;_iidp;s't'on Functional drivers of 5G that Facilitate the initiative Use Case Type
Technical using speFla ist equipment. networ |'ng allows the 'ata to
Architecture be sent directly to the cloud for processing and return, reducing the
cost of SA equipment for data processing on each vehicle.
B2B
Enhanced Ultra-reliable Massive
= Added Value: . .
. - mobile low latency machine-type
o Operational efficiency
. broadband comms. comms.
o Improved data protection B2C
o Reduced operational costs

#Operations

Business Value



https://www.gsma.com/iot/manufacturing/benefits-use-case/huaheng-smart-factory/

Commercially Live

DHL R S

5G-Based Smart Supply Chain — Asset Tracking, E2E Traceability, Automated Guided Vehicles | g Potential (Concept)
- Start Year-2020

Medium

= To DHL Supply Chain, the IoT is a critical piece of technology that
enables better services for their customers and more efficient
warehouse operations. The advent of wireless networks, including

Performance &

5G has allowed DHL to innovate in their product offerings and Inv(e:satig\Sent
introduce new use cases into their logistics management
operations. This solution consists in the visualizations of the General
Context operations within a warehouse using heat-maps and other AR
visualizations and reports.
/7 » DHL Supply Chain has established a lighthouse site at their Beringe Sustainability
warehouse facility in Germany. This facility is used to establish best
G
practice and pilot new technologies and use cases before they are !
A rolled out globally. Innovative
= Key actors
Business Model & o Network equipment provider: Cisco, Conduce
Key Actors o System integrator: Cisco, Conduce Al & Edge
o Operator: /
[ )
J— = By gathering the indoor positioning of various connected assets, Maturity D> LA
] combined with data from the Warehouse Management System to -~
_._ understand what tasks are being allocated to whom, DHL is able to
A build a real-time map of activities within the warehouse. The system
IS glso able to give accurate dfaFa on response rates, record any Functional drivers of 5G that Facilitate the initiative Use Case Type
Technical incidents and measure overall utilization of equipment and space.
Architecture
B2B
- Added Value: Enhanced Ultra-reliable Massive
o Operational & logistical efficiency mobile low latency machine-type
broadband comms. comms.
o Improved health & safety B2C

i | sa | s#Edge
#Operations #CustomerService #Safety



https://www.gsma.com/iot/manufacturing/benefits-use-case/dhl-supply-chain/

. ¢ @ ially Li
Ypsomed . &9 Pir:(r)r;meraay ive

5G-Automated Localization Tracking - Digitalized Good Tracking Throughout Production ; 7 Potential (Concept)
Chain Ny /2 .-+ Start Year-2018

Medium

= Ypsomed’'s machines produce, for example, insulin pens for people
with diabetes. These ballpoint pen-sized syringes undergo an
automated process, are localized in real time during the production

Performance &

steps and are available in SAP. Sensors on the crates and a local 5G Inv(e:satig\Sent
Mobile Edge Cloud make this possible at Ypsomed. If a product is
not in the correct location, the system will raise an alarm. A formerly General
Context tedious process which involved scanning bar codes now runs AR
automatically and in real time.
/7 * In this partnership Swisscom brings in mobile communication Sustainability
@ knowledge and software knowledge while Ypsomed bring in their
domain knowledge. Together they are working on developing !
A promising 5G solutions. Innovative
= Key actors
Business Model & o Network equipment provider: /
Key Actors o System integrator: Swisscom Al & Edge
o Operator: Swisscom
P = With Swisscom, Ypsomed has created a 5G test network and Maturity P> LA
X digitized the entire process chain, from the delivery of raw materials ~
EF_ and product manufacture and through to provisioning and supply.
A For the Ffirst time, all the hardware and software components are
X deploygd t.hrough. ) G Enlnns, e 'nc.lUdeS .the.SAP 5/4 Functional drivers of 5G that Facilitate the initiative
Technical software that is vital for industry, and data analysis applications.
Architecture
Enhanced Ultra-reliable Massive .
= Added Value: . .
. . . - mobile low latency machine-type
o Shorter lead time leading to greater operational efficiency broadband COMMS comms
o Reduced risk of failure in the production chain ' ' B2C

i EEES BT
#Operations #ProcessControl



https://www.swisscom.ch/en/business/enterprise/themen/connectivity/5g-applications-ypsomed.html

. ¢ @ ially Li
Ypsomed . &9 Pir:(r)r;meraay ive

Potential (Concept)
Start Year—2018

Predictive Machine Management — Real Time Data Analysis of Production Process

Medium

= Ypsomed’'s machines must run without interruption to produce to as
high a quality and as cost-effectively as possible. Owing to a
software solution implemented in the local Mobile Edge Cloud, 5G
generates huge data volumes on the production machines in real
time. Predictive management can also be carried out by analyzing
the data: for example, it is possible to predict when a particular part General
Context of a production plant will need to be replaced or repaired. This can AR
prevent failures and makes it possible to schedule replacement or
revision of a machine.

/7 * |n this partnership Swisscom brings in mobile communication
@ knowledge and software knowledge while Ypsomed bring in their
A

Performance &
Investment
Gains

Sustainability

domain knowledge. Together they are working on developing
promising 5G solutions.
= Key actors
o Network equipment provider: /
o System integrator: Swisscom Al & Edge

Innovative

Business Model &

Key Actors .
o Operator: Swisscom
P = With Swisscom, Ypsomed has created a 5G test network and Maturity P> LA
] digitized the entire process chain, from the delivery of raw materials ~
EF and product manufacture and through to provisioning and supply.
A For the Ffirst time, all the hardware and software components are
be;ng depLoygd t.hrffugh. ZSG antegrc\ia. it ;nc.lUdeSl.the.SAP 5/4 Functional drivers of 5G that Facilitate the initiative Use Case Type
Technical software that is vital for industry, and data analysis applications.
Architecture
B2B
- Added Value: Enhanced Ultra-reliable Massive
- ) o . . mobile low latency machine-type
o Efficient asset monitoring and maintenance scheduling broadband COmMS comms
o Prevent risk of failure in the production chain ’ ' B2C

i EEES BT
#Operations #ProcessControl



https://www.swisscom.ch/en/business/enterprise/themen/connectivity/5g-applications-ypsomed.html

Potential (Concept)
Start Year—2019

. Y " Commercially Live
B B Nokia A S/, Pilot

- - Factory of the Future — Virtualization, Robots & Automation

= Nokia factory in Oulu (Finland) manufactures and designs the Medium

production processes for a variety of telecommunication products
like base stations that, once optimized, can be transferred and

Performance &

scaled to other production Ffacilities worldwide. With new products Inv(e:satig\Sent
pouring in for testing every month, including future 5G products,
changes to the factory layout are constant and flexibility is General
Context paramount. Increasing the level of automation was thus a key AR
objective.
/7 » Nokia's 5G "factory of the future" in Oulu is powered by Nokia Sustainability
@ Digital Automation Cloud, a platform used to digitalize its own pre-
production facility. !
A = Key actors Innovative
o Network equipment provider: Nokia
Business Model & o System integr‘ator: Nokia
Key Actors o Operator: Telia Al&Edge P
[ )
= The solution leverages a private (4.9G/LTE) wireless network for Maturity > El
secure, reliable connectivity for all assets within and outside the ~

[ ]
[ ]
I

factory. It also relies on loT analytics running on Edge cloud, as well

A as a real-time digital twin of operations data.
Functional drivers of 5G that Facilitate the initiative Use Case Type

Technical
Architecture
B2B
Enhanced Ultra-reliable Massive
= Added Value: . .
o . 0 mobile low latency machine-type
o Productivity gains of 30%
R ) broadband comms. comms.
o 50% savings in time of product delivery to market B2C
o Annual cost savings of millions of euros

#Operations

Business Value



https://www.nokia.com/about-us/news/releases/2019/07/03/nokias-digitalization-of-its-5g-oulu-factory-recognized-by-the-world-economic-forum-as-an-advanced-4th-industrial-revolution-lighthouse/

. ¥ Commercially Live
N LF Bosch i IS PR

% N 5G Factory — Machine & Collision Detection Sensors | 8> Potential (Concept)
Nl /7 .- -> -~ Start Year-2019

= Time is money in the manufacturing process. 5G private networks, Medium
together with 5G-enabled technologies such as the Internet of
Things, can provide a crucial platform For continuous optimization of Performance &
- . iy ; Investment

machine performance, while avoiding slow and costly infrastructural Gains

changes. The Bosch factory has seized this 5G opportunity by

incorporating a sensor system for machine status and collision General
Context detection. Awareness

Sustainability .

Ericsson and managed by BT.
= Key actors
o Network equipment provider: Ericsson
o System integrator: Ericsson
o Operator: BT

Innovative

Al&Edge P>

/7 = Worcester Bosch has launched the 5G factory using a 5G private
@ network and mobile edge computing infrastructure provided by
A

Business Model &
Key Actors

= The factory uses 5G to run real-time machine sensors, allowing them

[]
m
Maturity > ~

(- ]
[ to address problems on the production line before they happen. ~
EF_ Another benefit has been the installation of a network of collision
A detection sensors, making the factory and its products much safer
rair @iz lralin T2 e eI Sl e e sl Functional drivers of 5G that Facilitate the initiative Use Case Type
Technical
Architecture
B2B
- Added Value: Enhanced Ultra-reliable Massive
A . mobile low latency machine-type
o Optimized machine performance broadband COmMS comms
o Increased output (+2%) ' ’ B2C
o Higher factory & product safety

i #Edge RN
#Operations #ProcessControl



https://www.ericsson.com/en/cases/2020/the-5g-factory-of-the-future

Commercially Live

NTT DoCoMo U, P

Potential (Concept)
Start Year—2020

5G in Smart Factories — Autonomous Robots & Al Coaching

= As background noise from machines and the movement of people Medium

have the potential to interfere with wireless communications, the
project verify the reliability and stability of 5G technology deployed

Performance &

; . . Investment
by conducting radio wave measurements and transmission Gains
experiments. Nokia, DOCOMO and OMRON established the
feasibility of the concept of a layout-free production line with General
Context Autonomous Mobile Robots (AMRs), as well as to leverage 5G AR
connectivity for real-time coaching using Al/loT.
/7 * Nokia, NTT DOCOMO, INC. and OMRON Corporation have agreed to Sustainability
@ conduct joint field trials using 5G at their plants and other
production sites. !
A = Key actors Innovative
o Network equipment provider: Nokia
Business Model & o System integrator: Nokia
Key Actors o Operator: NTT DoCoMo Al & Edge >
[ )
P = Nokia provides Nokia Digital Automation Cloud - an industrial-grade Maturity > El
] digitalization service platform that provides a private 5G wireless ~
EF_ network and edge computing capabilities. OMRON provides factory

automation components such as AMRs (Autonomous Mobile

Robots), sensors an.d cqntrollers (FEC)contiol technology ! eXpert.'se Functional drivers of 5G that Facilitate the initiative Use Case Type
on the manufacturing industry, and the factory site for conducting
the trials. NTT DOCOMO runs the trial.

A

Technical

Architecture
B2B
Enhanced Ultra-reliable Massive
= Added Value: . .
) . . mobile low latency machine-type
o Higher productivity thanks to automation and accuracy of
. broadband comms. comms.
robotics B2C
o Improve technicians' trainings by detection and analysis in

differences of motion

L A | aa #Robotics
Business Value .
#Operations



https://www.nokia.com/about-us/news/releases/2019/09/10/nokia-ntt-docomo-and-omron-bring-5g-to-the-factory-floor-in-industry-40-trial/

Ypsomed

M

obile Edge Cloud Stored Machines - Machine Virtualization

Commercially Live
Pilot
Potential (Concept)

Start Year—-2018

Context

©)
A

Business Model &
Key Actors

[ ]
[ ]
I

A
Technical
Architecture

Impacted Areas &
Business Value

= Until now at Ypsomed, each machine has had its own integrated

computer. In a production environment networked via 5G, the
software no longer runs in the machine, but is virtualized on the
Mobile Edge Cloud. This enables employees to gain access to every
machine via a tablet and move freely in the production hall.
Ypsomed therefore saves on hardware, software and maintenance
costs.

In this partnership Swisscom brings in mobile communication
knowledge and software knowledge while Ypsomed bring in their
domain knowledge. Together they are working on developing
promising 5G solutions.

Key actors

o Network equipment provider: /

o System integrator: Swisscom

o Operator: Swisscom

With Swisscom, Ypsomed has created a 5G test network and
digitized the entire process chain, from the delivery of raw materials
and product manufacture and through to provisioning and supply.
For the Ffirst time, all the hardware and software components are
being deployed through a 5G antenna. This includes the SAP S/4
software that is vital for industry, and data analysis applications.

= Added Value:

o Greater productivity to centralized access to machines
o Reduced hardware, software, and maintenance costs

#Operations #ProcessControl

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative
Nature

Al & Edge

Maturity

Medium

(]

m

> N
g

Functional drivers of 5G that Facilitate the initiative

Use Case Type

Enhanced
mobile
broadband

Ultra-reliable
low latency
comms.

Massive
machine-type
comms.

B2B

B2C



https://www.swisscom.ch/en/business/enterprise/themen/connectivity/5g-applications-ypsomed.html

. v N Commercially Live
Ericsson WS A Pilot

Potential (Concept)
Start Year—2019

5G-Automated Factory — Connected Screwdrivers

= Ericsson factory harnesses the data generated through connecting Medium
everything from screwdrivers to entire warehousing systems with Perf A
Industrial 1oT and NB IoT. Until now, this has been a manual STOTMance
R . . Investment
procedure performed periodically and documented in handwritten Gains
logs. With connected screwdrivers, the factory is able to replace
manual tracking of tool usage data with an automated solution. This
C . . . . . General
ontext includes the first modular-designed automatic assembly line for 5G AR
radios.
/7 » China Mobile and Ericsson enabled automation by applying cellular Sustainability ‘
@ loT technology. Using connected tools such as screwdrivers, the
world's first cellular loT-based trial took place at Ericsson’s site in !
i Innovative
A Nanjing.
= Key actors
Business Model & o Network equipment provider: Ericsson
Key Actors o System integrator: Ericsson Al&E
: o Operator: China Mobile 4Edge P>
[ )
= There are approximately 1,000 high-precision screwdrivers in the Maturit > m ‘
, . Ml A y =
factory that require routine calibration and lubrication based on ~

[ ]
[ ]
I

utilization times. The high-precision tools were fitted with real-time
motion sensors that were attached to NB-loT modules. The data

A : mod
runs viaa cellular loT net\.Nork ovepthe companys RIS .ClOUd and Functional drivers of 5G that Facilitate the initiative Use Case Type
back-end systems, which make automatic calculations and

A-rl;::;::::‘t:::'e intelligent analyses of the collected data.
B2B
- Added Value: Enhanced Ultra-reliable Massive
P _ L mobile low latency machine-type
o Increased efficiency, accuracy & quality in the production line broadband COmMS comms
o ?iog(;'lc;l:;cant reduction in OPEX (Manual work cut by 50% - Up to ’ ' B2C
(o]

o Better monitoring of the resources

Impacted Areas & | em | sanayics
#Operations

Business Value



https://www.ericsson.com/en/reports-and-papers/5g-for-manufacturing

Commercially Live

BMW R S

_ Dual-Slice Solution for Factory - Hybrid Private 5G Networks | §» Potential (Concept)
Sl ,.~.> -~ Start Year—2020

Medium

= In 2020, Ericsson partnered with Deutsche Telekom to deploy a
combination of private and public 5G networks at a new BMW
campus network site in Leipzig, Germany. Firstly, it consists of a

Performance &

private 5G mobile communications network for plant operations and Inv(e:satig\Sent

staff. This ensures a perfect connection even for terminal devices

that are not allowed to transmit in the private network. For General
Context example, smartphones of customers or suppliers. AR

Sustainability

/7 = With Ericsson as network supplier, Deutsche Telekom has deployed
@ its innovative campus network solution — a combination of private
and public networks — in a new campus network site in Leipzig, the !
A fourth one the German service provider has set up in Europe. Innovative
= Key actors
Business Model & o Network equipment provider: Ericsson
Key Actors o System integrator: Ericsson Al&E
: o Operator: Deutsche Telekom & Edge
[ )
— * The project implemented in the BMW factory, is a unique Maturity P> o
] combination of private and public networks called a “dual-slice -~
I solution and consists of a private mobile communications network
A for plant operations and staff, combined with the public network
;{fgj?ét&nfratnr;iiair:fh:'grr;sétzt;z:\?v?rkfor dlowliest (Enelt sl ek Functional drivers of 5G that Facilitate the initiative Use Case Type
Technical :
Architecture
B2B
- Added Value: Enhanced Ultra-reliable Massive
o Stronger operational efficiency mobile low latency machine-type
o broadband comms. comms.
o Greater control & reliability B2C

Butiness Value | wor ) sEdge J  am
Business Value #loT #Edge

#Operations


https://www.ericsson.com/en/news/2020/2/bmw-campus-network

Commercially Live

[] ° e o0 ‘ /
B Konecranes's Hyvinkaa WS A Pilot

- - 5G R&D Solution Development - R&D Trials for Smart Factor | §» Potential (Concept)
PRV ' ~ - Start Year-2021

*= The 5G network enable Konecranes to research and develop Medium

digitalized factory and port solutions that leverage 5G’'s high Perf A
bandwidth and low latency for increased productivity, improved SHOIMAnCe

. . . Investment
efficiency, and enhanced safety. The 5G network support trials Gains
across Konecranes operations, incorporating its smart Ffactory,
research and development facilities, and test cranes. One use case

Context example is the deployment of high-resolution wireless cameras to A\(A:/fa?:r::lss
improve load handling safety, site security and operational integrity.
/7 » Nokia and Edzcom deploy 5G SA private wireless network to support Sustainability .
@ Konecranes' advanced R&D work; the collaboration builds on
existing Konecranes LTE private wireless investment. .
A = Key actors Innovative

o Network equipment provider: Nokia
o System integrator: Edzcom
o Operator: Edzcom

Business Model &
Key Actors

Al&Edge P>

= Edzcom deployed a private wireless and application platform based

o N ' Maturity P> El
] on the Nokia Digital Automation Cloud (DAC). Compact and easy to -~

deploy, Nokia DAC comprises network and user equipment, a cloud-
based operation monitoring system and industrial connectors that

ease standard and industry s.pec.'ﬂc protocol connect|V|Fy. It also Functional drivers of 5G that Facilitate the initiative Use Case Type
features a catalog of applications, that seamlessly integrates

A-rl;::;::::‘t:::'e ruggedized routers, handhelds, and other wireless devices.
B2B
« Added Value: Enhanced Ultra-reliable Massive
o Increased Worker safety mobile low latency machine-type
broadband comms. comms.
Faster production times B2C

(@]
o Reduced costs
o Increased quality

e RIS
#Operations #ProcessControl #Safety



https://www.nokia.com/about-us/news/releases/2021/04/19/nokia-edzcom-deploy-5g-sa-private-wireless-network-to-support-konecranes-advanced-rd-work/

¢

’ ( Belgium spends 10% of its GDP on health care - placing it fourth among EU

HEALTHCARE & LIFE SCIENCES

countries —and 76.8% of this health care expenditure is financed by the government.

\ " o CHALLENGES TRENDS
NATIONAL ACCOUNTS ‘\'D Robustness of ability to respond in crisis times

The circumstances of a global pandemic crisis, the shortages of human

//,
W

Value Added resources and the vulnerability of supply chains undermine the capacity to meet General hospitals in 2019 with a turnover
(Euro, Millions) the growing demand for urgent healthcare services. 1 03 I p—— 19pbillions euros:
27,455

Digitalization of the care economy
> Acritical enabler to improve capacity, productivity, deliver significant

Labour input reductions in travel-related emissions (green care), enhance the patient Triage and testing centers have been set
P th d : . (¢ , . = L i,
(Persons, thousand) experience and empower interoperability. 127 u'p.durlng the Covid-19 crisis, and 5 million

658 visitors went to the online portal over a

period of 7 months

/\/.\ Demographic changes

Gross Fixed Capital Formation Population growth and aging trends are leading to an increasing demand for

Euro, Millions, i i ies. Primary emergency assistance
( ) innovative technologies 526 054 interventions were recorded during the
4,603 ’ same period
Gross Fixed Assets .:" Growing cc.n'npetlt.lon - I .
(Euro, Millions) The competitive environment is intensifying due to lower barriers to entry, the
arrival of emerging countries with generic drugs and access to cheaper
79,332 technologies.

ly On 5G Implementation Abroad © Capgemini Invent 2022. All rights reserved | 30



HEALTHCARE & LIFE SCIENCES ECOSYSTEM

End Service Providers (Hospitals & Producers (Pharmaceuticals & Biotech, Fiscal Intermediaries (Insurers, Hmos) Purchasers
Healthcare Facilities) Medical Devices Manufacturers) ! (Government, Employees, Individuals)
5G use cases in each area of the ecosystem
( ) e N
5G Smart Hospital Remote Diagnosis for Covid-19 [ Medical Files Transfer ] Self Analysis* J
. v \_ Y,
Z 3 * Potential use case of 5G for this

( ) type of actor, but not yet observed

World Class Smart Hospital Smart 5G Healthcare lab

SOOI S Medical Drone Delivery

4 N\
5G Based Remote Surgery ( )
L ) 5G Robotics for Telemedicine
\.
4 N\
5G eHealth
\. v

Global Study On 5G Implementation Abroad © Capgemini Invent 2022. All rights reserved | 31
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HEALTHCARE & LIFE SCIENCES USE CASES MAPPING
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(with regards to Performance Gains & Investment Effectiveness, General Awareness, and Sustainability)



Commercially Live

Samsung Medical Center (SMC) :‘ »  Pilot

Potential (Concept)
Start Year—2020

5G Smart Hospital - Smart Care Solutions

= KT Corp built an enterprise-dedicated 5G network at the Samsung
Medical Center (SMC), created service environments in operating
and proton therapy rooms, and conducted a test operation - for

Performance &

better medical service. These services include digital diagnostic Invgsati?:nt

pathology, access to proton therapy information, teaching surgery,

an Al-enabled care for in-patients, and an autonomous robot for an General
Context operating room. Awareness

Sustainability

/7 = KT Corps and the SMC have jointly developed an innovative, 5G-
@ powered medical service as an initial step to establishing a 5G smart
hospital. !
A = Key actors Innovative
o Network equipment provider: KT Corp RIS
Business Model & o System integrator: KT Corp
Key Actors o Operator: KT Corp Al & Edge >
[ )
P = 5( features enable speedy and uninterrupted access to pathological Maturity > El
] data obtained during surgery, as well as surgeons in operating room N
EF_ to teach a large group of medical trainees in a separate lecture room

(using sync cams, and massive connectivity minimizes disruption and

labeneyRin dqta exelange V.V'th robots and. ternynals). IEITEUED, Functional drivers of 5G that Facilitate the initiative Use Case Type
Smart Care Giver, the Al-assisted system of in-patient care, enables

A-rl;::;::::(t:::'e patients to control their hospital room with a voice command.
B2B
- Added Value: Enhanced Ultra-reliable Massive
) . - mobile low latency machine-type
o Improved operational efficiency broadband COmMS comms
o Greater convenience for all medical customers - patients, medical ’ ' B2C
staff and visitors

e i BT
#Operations #CustomerService “



https://m.corp.kt.com/eng/html/promote/news/report_detail.html?datNo=15428

Commercially Live
Pilot
Potential (Concept)

Siriraj Hospital
5G World Class Smart Hospital - Cross-Solutions for Medical Services

Start Year-2021

Context

©)
A

Business Model &
Key Actors

Technical
Architecture

Impacted Areas &
Business Value

= The “Siriraj World Class 5G Smart Hospital” deliver a more efficient

and convenient experience to patients by introducing technologies
such as 5G, cloud, and artificial intelligence. Meanwhile, Siriraj
Hospital and Huawei will establish a Joint Innovation Lab to
incubate 5G applications that will be promoted nationwide from
2022. Currently, the two organizations are involved in portable
medical boxes, unmanned vehicle, medical carts, and smart hospital
beds using 5G technology.

The Office of the NBTC and Huawei jointly launched the 5G smart
hospital project in the ASEAN region to deliver a more efficient and
convenient experience to patients.

Key actors

o Network equipment provider: Huawei

o System integrator: Huawei

o Operator: /

Siriraj Hospital and Huawei Thailand launched 5G self-driving
vehicles for contactless delivery of medical supplies. The project
comprises nine sub-projects, namely a smart emergency medical
service, smart emergency rooms, pathological diagnosis system with
5G and Al, an Al platform for non-communicable diseases, smart
inventory management, a permission-based block chain for personal
health records, smart logistics with a 5G self-driving car, multi-access
edge computing and a hybrid cloud system.

= Added Value:

o Reduced processes for medical personnel
o Decreased overall risk
o Improved effectiveness & efficacy of healthcare for patients

#Operations #CustomerService

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative

Maturity

Medium

(]

m

> N
g

Functional drivers of 5G that Facilitate the initiative

Use Case Type

Enhanced
mobile
broadband

Ultra-reliable
low latency
comms.

Massive
machine-type
comms.

B2B

B2C



https://www.hospitalmanagement.net/news/siriraj-huawei-open-5g-smart-hospital-in-thailand/

Commercially Live
Pilot
Potential (Concept)

PLA General Hospital

5G Remote Brain Surgery - Tele-monitored Operation Through Remote Robotic Control

Start Year-2019

Context

©)
A

Business Model &
Key Actors

Technical > . .
Architecture the 4G network, ensuring a nearly real-time operation.

B2B

Enhanced Ultra-reliable Massive

= Added Value: . .
. . . . - - mobile low latency machine-type

o Completing operations which were previously difficult to finish at broadband nm COMmMS

the grassroots-level hospitals 0adba comms. : B2C
o Improved quality of life

Impacted Areas &
Business Value

= A patient suffering from Parkinson's disease has received China's

first 5G-based remote surgery with a deep brain stimulation (DBS)
implant. The operation started at 9:00 a.m. in Sanya City,
manipulating the surgical instruments 3,000 kilometers away in
Beijing with micron precision on a computer through a 5G network,
and successfully implanted the DBS at the optimal target site.

With help from China Mobile and Chinese technology giant Huawei,
China's PLA General Hospital (PLAGH) performed the operation
using 5G technology.

Key actors

o Network equipment provider: Huawei

o System integrator: Huawei

o Operator: China Mobile

The patient, affected by Parkinson's syndrome, required surgery but
was unable to travel. The doctor who carried out the operation was
alternating between multiple hospitals at a considerable distance
from each other. He was, however, able to take care of this patient
during his rotation via a robotic arm. The 5G network has solved
problems like video lag and remote-control delay experienced under

o Positive environmental impact (reduced carbon emissions)

#Operations #CustomerService

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative
Nature

Maturity

Medium

(]

m

> N
g

Functional drivers of 5G that Facilitate the initiative

Use Case Type



https://interestingengineering.com/china-performs-countrys-first-ever-5g-remote-brain-surgery

Beijing Jishuitan Hospital

5G Remote Surgery - Remote Robotic Medical Intervention

Commercially Live
Pilot
Potential (Concept)

Start Year-2019

Context

©)
A

Business Model &
Key Actors

[ ]
[ ]
I

A
Technical
Architecture

Impacted Areas &
Business Value

= While telecommunications providers are encouraging the
development of industrial applications for 5G, remote surgery
promises to be a valuable use of the wireless networking
technology and robotics. Multiple trials have been conducted in
China in terms of orthopedic surgery, percutaneous coronary
interventions, dental procedures and other remote medical
interventions.

= Beijing Jishuitan Hospital has deployed in collaboration with actors
such as Huawei, China Mobile, China Telecom.
= Key actors
o Network equipment provider: Huawei
o System integrator: Huawei
o Operator: China Mobile, China Telecom

= Doctors can perform interventions via images and videos in real time
thanks to extra-minimal time lags of 5G technology and via the help
of remote-controlled robots or equipped with Al mastering certain
procedures or, for the doctor in charge, by providing instructions to
his peers via indications drawn on a screen.

= Added Value:
o Increased capacity to provide care

o Positive environmental impact (reduced carbon emissions)

#Operations #CustomerService

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative
Nature

Al & Edge

Maturity

Medium

(]

m

> N
g

Functional drivers of 5G that Facilitate the initiative

Use Case Type

Enhanced
mobile
broadband

Ultra-reliable
low latency
comms.

Massive
machine-type
comms.

B2B

B2C



https://www.therobotreport.com/remote-surgery-via-robots-advances-china-5g-tests/

Commercially Live

H Bl ouu University Hospital :‘ ), Pilot

Potential (Concept)
Start Year—2018

- - 5G eHealth — Smart Hospital

= Efficient logistics is critical to any modern hospital. At the Oulu
University Hospital, Nokia deployed its Digital Automation Cloud
(DACQ), including high-accuracy indoor positioning capability. This

Performance &

helps staff locate and track beds, wheelchairs, and other equipment Invgsati?:nt
in real time. They also deployed a mobile robots to assist in certain
tasks; e.g., delivering medical equipment, medicine from the General
Context pharmacies, guiding people to the correct waiting areas, etc. AR
/7 » Nokia is taking part in a multi-partner research project that seeks to Sustainability
@ improve patient care and lower costs by making a fully 5G connected
hospital a reality. !
A = Key actors Innovative
o Network equipment provider: Nokia RIS
Business Model & o System integrator: Nokia
Key Actors o Operator:/ Al&Edge P>
[ )
= The Nokia Future X Architecture for Healthcare provides a dedicated Maturity P> LA
high-performance network to connect people, sensors, machines, ~

and video monitors for better patient outcomes.

Functional drivers of 5G that Facilitate the initiative Use Case Type

Technical
Architecture
B2B
Enhanced Ultra-reliable Massive
= Added Value: . .
. . . . . mobile low latency machine-type
o Greater productivity per worker via less time waster in unskilled
broadband comms. comms.
tasks B2C
o Significant reduction in medicine errors by robotizing tasks

o Faster, more precise, and better quality of service for the patient

#Operations

Business Value



https://www.nokia.com/networks/5g/use-cases/ehealth/#:~:text=Improving%20patient%20outcomes%20with%20connected,to%20prepare%20for%20their%20arrival.

5G Remote Diagnosis for Covid-19 - Remote Consultation For Coronavirus

West China Hospital & Chengdu Public Health Clinic Center of Sichuan Uni

Commercially Live
Pilot
Potential (Concept)

Start Year-2020

Context

©)
A

Business Model &
Key Actors

[ ]
[ ]
I

A
Technical
Architecture

Impacted Areas &
Business Value

= ZTE Corporation and China Telecom have realized a 5G remote

diagnosis of new coronavirus pneumonia backed up with the latest
5G technology. The equipment was used to create a reliable indoor
5G network and support remote video consultations. Using 5G to
connect doctors with patients mitigated the risks associated with
treating deadly diseases without sacrificing the speed and quality of
care.

Chinese networking equipment maker ZTE and network operator
China Telecom facilitated China's remote diagnosis of the
coronavirus, by using a 5G network.

Key actors

o Network equipment provider: ZTE

o System integrator: ZTE

o Operator: China Telecom

= ZTE supplied, installed, and optimized both outdoor and indoor 5G

networking and other communications equipment for the West
China Hospital of Sichuan University. It has rolled out its CPE
equipment to commission 5G services by means of outdoor 5G
signals while constructing indoor coverage points. In addition, 5G
indoor base stations were built and interconnected, and the
conference room in West China Hospital was first connected to the
remote diagnosis and treatment system.

= Added Value:

o Mitigation of contamination risks
o Delivery of an efficient, qualitative and fast care service

#Operations

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative
Nature

Al & Edge

Maturity

Medium
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Functional drivers of 5G that Facilitate the initiative

Use Case Type

Enhanced
mobile
broadband

Ultra-reliable
low latency
comms.

Massive
machine-type
comms.

B2B

B2C



https://www.capacitymedia.com/article/29otbyvgrerkbxklanjeo/news/zte-and-china-telecom-deploy-5g-remote-diagnosis-for-coronavirus-treatment

Emory Healthcare Innovation Hub (EHIH)

g —
] Smart 5G Healthcare Lab
I

Commercially Live
Pilot
Potential (Concept)

Start Year-2020

Context

©)
A

Business Model &
Key Actors

[ ]
[ ]
I

A
Technical
Architecture

Impacted Areas &
Business Value

= The Emory Healthcare Innovation Hub (EHIH) is a healthcare

advancement and commercialization program committed to
improving the patient care and provider experience. The addition of
Verizon 5G gives researchers the ability to explore solutions such as
connected ambulances, robotic-assisted surgery, remote physical
therapy and next-generation medical imaging.

Verizon offer EHIH with 5G as well as network and security services,
project management, professional consulting services and managed
infrastructure and sit on the Emory Hub Executive Advisory Board.
Key actors

o Network equipment provider: Verizon

o System integrator: Verizon

o Operator: Verizon

The massive bandwidth, super-fast speeds and ultra-low latency of
Verizon's 5G Ultra Wideband network combined with mobile edge
computing allow the hub to explore augmented and virtual reality
(AR/VR) applications for medical training, enable telemedicine and
remote patient monitoring, and provide point of care diagnostic and
imaging systems from the ambulance to the ER.

= Added Value:

o Greater operational efficiency & experience for care providers
o Better patient experience thanks to innovative solutions

#Operations #CustomerService “

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative
Nature

Al & Edge

Maturity

Medium

(]
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Functional drivers of 5G that Facilitate the initiative

Use Case Type

Enhanced
mobile
broadband

Ultra-reliable
low latency
comms.

Massive
machine-type
comms.

B2B

B2C



https://www.verizon.com/about/news/verizon-and-emory-healthcare

SkyFfarer

. i I
] Medical Drone Delivery - Smarter, Faster, Safer And Greener Supply Chains
[

Commercially Live
Pilot
Potential (Concept)

Start Year-2021

Context

©)
A

Business Model &
Key Actors

Technical
Architecture

Impacted Areas &
Business Value

= The New Midlands-based consortium forms the first medical drone
delivery network of this type in the heart of England, with plans to
create a national infrastructure enabling same day delivery with
autonomous drones in the future. One of the key use cases
identified, is the use of drones for transporting organs and blood
supplies. The drones will be used to transport acute medicine and
lightweight PPE from pharmacies to care homes.

= A consortium led by Skyfarer (drone logistics operator) alongside 02
(telecoms), Cranfield University, Altitude Angel (traffic management
solutions provider) and Phoenix Wings (drone manufacturer).

= Key actors
o Network equipment provider: 02
o System integrator: /

o Operator: /

= N/A

= Added Value:
o Speed up response time for emergency situations

o Quicker turnaround times for medical supplies
o Reduced carbon emissions

#Operations

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative
Nature

Maturity

(]
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> N
g

Medium

Functional drivers of 5G that Facilitate the initiative

Use Case Type

Enhanced
mobile
broadband

Ultra-reliable
low latency
comms.

Massive
machine-type
comms.

B2B

B2C



https://news.o2.co.uk/press-release/first-medical-drone-delivery-network-set-to-take-flight-in-the-heart-of-england-potentially-cutting-waiting-times/

Instituto Valenciano de Oncologia (IVO)

5G Robotics for Telemedicine - Robotic Arm For Medical Diagnosis

Commercially Live
Pilot
Potential (Concept)

Start Year-2021

Context

©)
A

Business Model &
Key Actors

[ ]
[ ]
I

A
Technical
Architecture

Impacted Areas &
Business Value

= The possibilities offered by 5G technology in the healthcare sector

make it possible to bring specialized diagnostics closer to the
patient, remotely and thus avoiding inconvenient travel. One of the
pilots of the Spanish National 5G Plan includes a robot arm that can
detect skin cancer remotely through multispectral images
processed with technology from the Ainia technology center.

Orange, Huawei, iTeam and CFZ Cobots join forces to help the
Valencian Institute of Oncology (IVO), which will try to detect skin
cancer remotely.

Key actors

o Network equipment provider: Huawei

o System integrator: iTeam

o Operator: Orange

The technology is based on a multispectral camera that allows the
skin to be analyzed for signs of disease. The robot helps move the
camera, which is very heavy. After analyzing the images, the
dermatologist makes a diagnosis based on what he sees. The project
also includes other cameras to view the images in more detail and to
simulate the volume in three dimensions in a capture.

Added Value:
Real-time diagnostics

Increase in the number of examinations/day
No discomfort due to biopsy

Specialist service for peripheral populations
Less travel positively impacting environment

#Operations

O O O O O

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative
Nature

Al & Edge

Maturity

Medium
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Functional drivers of 5G that Facilitate the initiative

Use Case Type

Enhanced
mobile
broadband

Ultra-reliable
low latency
comms.

Massive
machine-type
comms.

B2B

B2C



https://5gpilotosvalencia.orange.es/casos-de-uso/robotica-telemedicina

Austin Cancer Center

E ]
e Medical Files Transfer - Connected Diagnostic Devices
I

Commercially Live
Pilot

Potential (Concept)
Start Year—2020

Context

©)
A

Business Model &
Key Actors

[ ]
[ ]
I

A
Technical
Architecture

Impacted Areas &
Business Value

= MRI, CAT, or PET scans and other image machines are typically very

large files, which often need to be sent to a specialist for review.
When the network is low on bandwidth, the transmission may take a
long time or not be successful. This means the patient waits even
longer for treatment and providers can see fewer patients in the
same amount of time. Adding a high-speed 5G network to existing
architectures can help quickly and reliably transport huge data files
of medical imagery, which can improve both access to care and the
quality of care.

AT&T and Austin Cancer Center, are leveraging 5G for quickly
transmitting large imaging files.

Key actors

o Network equipment provider: AT&T

o System integrator: AT&T

o Operator: AT&T

AT&T provided the 5G mobility network for quickly transmitting
large imaging files; it can leverage quick image transfer from
diagnosis center to the doctor for quicker analysis. The low latency
and high data rate of 5G network help in quicker attention to the
patients. As soon as the patient leaves the scanner, the study is
already on its way. It's beneficial to doctors because they can get the
results that they need quicker.

= Added Value:

o Faster diagnosis and treatment
o Improved business processes
o Reduced network costs

#Operations #CustomerService

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative
Nature

Al & Edge

Maturity

Functional drivers of 5G that Facilitate the initiative

Medium

(]

m

> N
g

Use Case Type

Enhanced
mobile
broadband

Ultra-reliable
low latency
comms.

Massive
machine-type
comms.

B2B

B2C



https://tecknexus.com/5gusecase/quickly-transmit-large-imaging-files/

¢

Belgium is a central location for transport and logistics because of its geographical
position, its infrastructure, its qualified workforce and its IT opportunities.

TRANSPORTATION & LOGISTICS

CHALLENGES TRENDS

Re-thinking economies of scale solutions
Tariff wars demonstrating the vulnerability of supply chains and highlighting

: | ¢
NATIONAL ACCOUNTS

Value Added the willingness to relocalize and regionalize, reinforced by the Covid-19 crisis. Position for the port of Antwerp, which is
(Euro, Millions) an the second largest European port and the
22,532 fourth largest in the world.

Digitalization of the industry
An extensive transformation of the sector is underway to improve

(
\

(Pt?s?)::lzl:gggﬁd) performance, profitability and safety. Position for Belgium in the Logistics
4 3rd Performance Index (LDI) global ranking
267 carried out by the World Bank in 2018.
=~ Changing consumption behaviors and demand
Gross Fixed Capital Formation Growing significance of e-commerce and of digital freight platforms This is the distance that separates Beldium
(Euro, Millions) (tracking) crossed with urbanization causing a demand for smaller vehicles k from  Paris. London Azwsterdam gand
adapted to densely populated cities. >300 m Erankfurt ! !

allowing quick and easy
interactions via roads, waterways, railways
and airports for both passenger and
freight traffic

8,783

Stricter emission regulations and corporate green initiatives

The worldwide challenge of climate protection requires to move towards
carbon neutral solutions.

Gross Fixed Assets
(Euro, Millions)

245,124

&
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TRANSPORTATION & LOGISTICS ECOSYSTEM

Public Transport

Warehouse Management
& Logistics

O

Traffic Management &
Monitoring

O

Safety & Security

5G-Powered Autonomous Robot

5G use cases in each area of the ecosystem

5G-Automated Warehouse
Management

5G-Powered Rail Station

Automated Factory Parking (AFP)
Solution

N\

5G Fleet Management

Intelligent Travel System

Global Railway Communication
System

5G-Controled & Monitored Truck
Platooning

5G for Marine Industry

5G for Safe & Sustainable Ship
Practices

5G Smart Freeport

5G-Controlled Corridors for Cargo
Tracking Truck Appointment

5G Self-Driving Trucks

5G Self-Driving Freight Carts

Railway Safety System Solution

J/
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TRANSPORTATION & LOGISTICS USE CASES MAPPING

5
@ Identical Scoring
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S, § L 2 Global Communication
3 Smart Freeport System
:‘§' ~§ ¢ 5G-Powered 5G for Marine Industry
<R 5G-Powered Rail Station Truck Platooning
Autonomous Robot AFPp Solution ¢
3 4 5
General Parameters

(with regards to Performance Gains & Investment Effectiveness, General Awareness, and Sustainability)



Helsinki Airport

5

G-Powered Autonomous Robot - Automated Robot Carrying Out Service Tasks

Commercially Live
Pilot
Potential (Concept)

Start Year—-2018

Context

©)
A

Business Model &
Key Actors

[ ]
[ ]
I

A
Technical
Architecture

Impacted Areas &
Business Value

= Finavia and Telia start explored the possibilities of using 5G in

airport operations and bringing new kinds of experiences to
passengers. To this end, they enabled Helsinki airport with a 5G
robot operating in the non-Schengen area of T2 terminal. Telia and
Finavia studied, how the passengers and the airport personnel react
and interact with an autonomous robot carrying out service tasks.

= Telia has launched a 5G network at the Helsinki Airport. The project

means that Finavia was Telia’s first customer using the commercial
5G network in Finland.

Key actors

o Network equipment provider: Nokia

o System integrator: Finavia

o Operator: Telia

= The data transmission and control of the robot was carried over a 5G

base station at the airport. The network, based on technology by
Nokia, utilized the 28 GHz frequency band, the higher frequency
band allocated for 5G. This was the first time in Finland that so
called millimeter waves were used for 5G in a public use case.

= Added Value:

o Better customer experience
o Higher security
o Better fluency of services

#Operations #CustomerService

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative
Nature

Al & Edge

Maturity

Medium

(]

m

> N
g

Functional drivers of 5G that Facilitate the initiative

Use Case Type

Enhanced
mobile
broadband

Ultra-reliable
low latency
comms.

Massive
machine-type
comms.

B2B

B2C



https://www.finavia.fi/en/newsroom/2018/finavia-and-telia-bring-5g-robot-helsinki-airport

Commercially Live

Shanghai Hongqgiao Railway Station 4 o : - pilot

5G-Powered Rail Station - 5G Digital Indoor System for Intelligent Travel Experience e | _ | Potential (Concept)
Y S Start Year-2019

= Shanghai Railway Station is one of Asia's busiest hubs in terms of
passenger throughput. It handles over 60 million passengers every
year, with over 330,000 people each day during peak seasons. With

Performance &

the application of the 5G DIS, the railway stations of the future is Invgsati?:nt
able to meet passenger demands for high-speed connectivity and
mobile payments anytime and anywhere. These stations also General

Context support services including 4K HD video calls and multi-way, ultra-HD AR
video uploading.

/7 = China Mobile and Huawei launched a 5G network in Shanghai's Sustainability .

@ Honggiao Railway Station, making it the first-ever railway station to

incorporate a 5G digital indoor system (DIS). !
A = Key actors '"E‘;‘t’sz’e

o Network equipment provider: Huawei
o System integrator: /

Business Model & . .
Key Actors o Operator: China Mobile Al&Edge P
= At the launch event, China Mobile Shanghai and Huawei Maturity P> o
demonstrated a peak rate of 1.2 Gbps, enabled by the 5G DIS. This ~
means that passengers can log into a network supported by the
system and download a 2 GB high-definition film in less than 20
secon'ds. Passel_r‘\gers f"rfe atl;le tcd) enjdoyda sEamles§ Gl RE Functional drivers of 5G that Facilitate the initiative Use Case Type
Technical experience as they wait for, boarq, and ride their trains.
Architecture
B2B
- Added Value: Enhanced Ultra-reliable Massive
o Satisfy cha.nging demand (i.e., meet large connectivity demand) mobile low latency machine-type
o broadband comms. comms.
B2C

i | #Dis | | awir
#Operations #CustomerService



https://carrier.huawei.com/en/success-stories/Industries-5G/Trains

European Rail Operators (DB,SNCF,SBB,OBB and IP)

G

lobal Railway Communication System with 5G - Connected Rail Networks

Commercially Live
Pilot
Potential (Concept)

Start Year-2019

Context

©)
A

Business Model &
Key Actors

Technical
Architecture

Impacted Areas &
Business Value

= The Future Railway Mobile Communication System (FRMCS) is an

umbrella standard covering all future rail use cases requiring a
mobile communication system. The low latency that 5G offers
allows information to be transmitted between vehicles and
infrastructure in real time. A high level of connectivity is a
prerequisite for handling the increasing data exchange that the
digitization of the railway system entails, e.g. through automated
driving or the optimized scheduling of trains in real time.

The 5G Rail Consortium, which brings together railway operators

and telcos players, is working on prototyping the entire FRMCS

ecosystem starting in France and Germany.

Key actors

o Network equipment provider: Nokia, Kontron, Alstom, Thales,
Siemens, CAF, Teleste

o System integrator: /

o Operator: /

FRENCH National Railways (SNCF) has signed an agreement with
Nokia to develop a 5G laboratory for rail and non-rail uses and to
prepare for the switch from GSM-R to the FRMCS. SNCF and Nokia
will evaluate FRMCS applications in the laboratory and out in the
field. Infrastructure manager SNCF Network and SNCF’s innovation
and research department will be closely involved in the project.

= Added Value:

o Higher reliability in railway services
o Greater capacity on existing rail networks
o Optimization of system costs

#Operations

Medium

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative
Nature

Maturity

(]

m

> N
g

Functional drivers of 5G that Facilitate the initiative

Use Case Type

Enhanced Ultra-reliable
mobile low latency
broadband commes.

Massive
machine-type
comms.

B2B

B2C

B T


https://uic.org/IMG/pdf/brochure_frmcs_v2_web.pdf

i Alsisennd C ially Li
Port of Livorno A pﬁ?tmerc'a y Live

5G-Automated Warehouse Management - Remote Control & Automated Cargo Handlin Potential (Concept)

Monitoring And Tracking Systems Management i ;‘ Start Year—2020

» The use case relies on a full spectrum of cargo security monitoring _ Medium _

and tracking abilities throughout the supply chain to all

stakeholders (including shippers, consignors, logistics providers and Performance &

customs authorities This is accomplished through RFID tags and Invgsati?:nt
various loT sensors to track the health and movement of cargo. The
port of Livorno could achieve €2.5M savings per year through General
Context C . o . L
ontex optimized vessel berthing and 25% improvement in productivity AR
through remotely controlled gantry and quay cranes.
/7 = As part of the EU Horizon 2020, TIM, Authority Port of Livorno, CNIT, Sustainability
@ and FEEM, Ericsson is enabling sustainable growth in ports with 5G,
the port is currently subject to a research innovation action project !
A named COREALIS. e s
Nature

= Key actors
o Network equipment provider: Ericsson

Business Modet& System integrator: Ericsson
Key Actors © : Al &E Q@
/ o Operator: TIM & Edge >
[ )
= The trial involves a 5G-based control module for managing general Maturity > El
cargo. It performs real-time control of loading/unloading ~

[ ]
[ ]
I

operations, collecting data via yard vehicles and implanted sensors
(e.g., LIDAR, WDR cameras and tablets), and making operating

decisions bqsed onieal t|me'analyt|cal processing. Ihisfigstantiation Functional drivers of 5G that Facilitate the initiative Use Case Type
of a pervasive 5G network in a container terminal at the Port of

Technical . . S . . .
Architecture Livorno provides optimization of the intra-terminal operations.

B2B

Enhanced Ultra-reliable Massive

= Added Value: . .
! . mobile low latency machine-type
o Lower time to find & handle cargo

) broadband comms. comms.

Reduced accidents B2C

O

o Less operational inefficiencies & fewer human mistakes
o Reduced economic costs & improved competitiveness
i RN



https://na.experiences.ericsson.net/c/ericsson-port-of-the-1?x=N4gZz1

. Aka ceisd  Ccommerdially Live
B B Ericsson 2= 21 Pilot

Potential (Concept)
Start Year—2020

- - Automated Factory Parking (AFP) solution

= Ericsson and Unikie are collaborating for an automated factory
parking solution with Ericsson’s 5G SA private network. Finnish
company Unikie developed software for real-time autonomous

Performance &

. A A ) . Investment
operation and process management in automotive and industrial Gains
solutions, including automated factory parking and valet parking.

Vehicle logistic management at the Ffactory have been fully General
Context automated due to reliable connectivity, low latency to meet safety AR
requirements, and the high-security standards of the 5G private
network.
/7 = Unikie provides the software for vehicle logistic management, and Sustainability
@ the solution relies on Ericsson's 5G standalone (SA) private
networks. !
A = Key actors Innovative
o Network equipment provider: Ericsson, Unikie

Business Model & o System integrator: Ericsson
Key Actors o Operator: / Al & Edge

= Vehicles are remotely controlled through a secure and reliable Maturity
Ericsson 5G private network, utilizing edge computing and Unikie's
Automated Factory Parking (AFP) solution. As cars roll off the

A production line, drivers move cars to a parking area before being
Sh'pp.ed' whichitakesiapproximatelyis0imintes fwithinikieisianp Functional drivers of 5G that Facilitate the initiative Use Case Type
solution of sensors and software, automakers can control and

(]

m

> N
g

[ ]
[ ]
I

Technical . .
Architecture monitor the car factory route and automate parking.
B2B
- Added Value: Enhanced Ultra-reliable Massive
L . mobile low latency machine-type
o Reduction in search time and labor costs broadband comms comms
o Parking space optimization up to 20% ’ ' B2C
o Increased safety for onsite staff & minimum vehicle accidents

Business Valve R
#Operations #Safety



https://www.ericsson.com/en/news/3/2021/ericsson-and-unikie-optimize-factory-parking-with-a-5g-private-network-and-automation

i Alsisennd C ially Li
Fermax & Faurecia A Pﬁ;ntmercla y Live

Potential (Concept)
Start Year-2021

5G Fleet Management - Remotely Connected and Controllable Autonomous Robots

= 5G technology in the industrial field enables the development of
remotely controlled transport robots to automate last-mile
logistics, thus reducing processes and costs. For indoor context, the
RB-VOGUI robots perform a task of supplying production points
from the warehouse (indoor transport), while Ffor outdoor
environment, the robot perform a task of transporting airbag racks.

Performance &
Investment
Gains

General

Context Awareness

Sustainability

pilot whose tests will be conducted in indoor and outdoor
environments.

= Key actors
o Network equipment provider: Huawei

Innovative

/7 = Orange, Huawei, Robotnik, Intel and the Institute of
@ Telecommunications and Multimedia Applications are developing a
A Nature

Business Model & System integrator: iTeam
Key Actors © : Al &E Q@
: o Operator: Orange & Edge >
[ )
= The pilot makes use of three RB-VOGUI robots (mod 3) that are Maturity P> o
connected to the 5G network and can be remotely controlled ~

[ ]
[ ]
I

through it, testing this connection in both indoor and outdoor
environments. In addition, these robots integrate Intel's cameras for

improved odometric estimation and for location estimation using . . ore s
Vel LA Al 4 Favers aresker TriasEen, mlbeliation A Functional drivers of 5G that Facilitate the initiative Use Case Type

A-rl;::;::::(t:::'e optimization of the load distribution chain.

B2B

Enhanced Ultra-reliable Massive

= Added Value: . .
. . . mobile low latency machine-type
o More efficient operations and supply chain

) broadband comms. comms.

o Reduced costs and risks B2C

Business Value

#Operations


https://5gpilotosvalencia.orange.es/casos-de-uso/gestion-flotas-robotica

[ XX ] L] L] L] i ’-.-!'-‘ ‘ ' C i ll L.
Beijing Daxing International Airport A Pﬁ;ﬂtmerc'a y Live

Intelligent Travel System - Facial Recognition for Check-In & Security, combined with : Potential (Concept)
Paperless Luggage Service i * Start Year-2019

= The Beijing Airport embraced 5G gigabit networks - both indoor and
outdoor - to create a new, smart travel experience. China Eastern

Airlines has innovatively combined Ffacial recognition technology Performance & ‘

with 5G gigabit networks at Daxing International Airport. With 5G, Invgsati?:nt
facial recognition, and other supporting technologies like AR, VR,

and Al, the airport has been able to provide upgraded services like General
Context "facial pass"”, baggage tracking, and recognition with AR glasses. AR

Sustainability

/7 = Huawei Technologies, China Eastern Airlines, and China Unicom have
@ teamed up to jointly introduce a 5G-based smart travel system at
the new Beijing Daxing International Airport. !
= Key actors Innovative
A o Network equipment provider: Huawei RIS
Business Model & o System integrator:/
Key Actors o Operator: China Telecom Al&Edge P
P * Passengers travelir]g wit'h China Eastern Airlipes can use face Maturity P> LA
] scanning to check in their luggage, clear security, VIP room, and -~
_._ board the aircraft — all without the need to show an ID, hold tickets,
A or scan QR codes. To use the paperless luggage tracking service,
passengers apply for reusablg RFID luggage cards th'f’t they selwikh Functional drivers of 5G that Facilitate the initiative Use Case Type
Technical their smartphones to log flight numbers and destinations before
Architecture physically dropping off their bags. Travelers can then track the
status of their baggage using the airline’s app.
B2B
- Added Value: Enhanced Ultra-reliable Massive
o Greater convenience for passengers through barrier-free brmodbt;lend low l;trﬁncy magmcr:_zype
experience (intervention-free and paperless) oadba comms. ) B2C
o Shorter inspection & boarding times

i RN | #RFD
#Operations #CustomerService #Safety



https://carrier.huawei.com/en/success-stories/Industries-5G/airport/beijing-airport

Commercially Live

MIC sRoCERE 0

5G-Controled & Monitored Truck Platooning — Inter-Vehicle Communication & Remote Potential (Concept)

Monitoring & Operation i ‘j‘ Start Year—-2017

= In truck platooning, the trucks that make up the platoon share
information with each other while traveling. There are two types of
communication: vehicle-to-network-to-vehicle (V2N2V), where

Performance &

vehicles communicate with each other via a base station, and Invgsati?:nt

vehicle-to-vehicle (V2V), where vehicles directly communicate with

each other. To achieve the required real-time communication General
Context between vehicles, low-latency communication is essential. AR

Sustainability

platooning on a public highway and for utilizing the remote
surveillance and the remote operation of the vehicles.
= Key actors
o Network equipment provider: /
o System integrator: Softbank
o Operator: /

Innovative
Nature

Al&Edge P> .

[ )
= A platoon is composed of a lead vehicle with a driver, while trailing Maturity > El
vehicles are unmanned. The latency characteristics of 5G ~
communication equipment were measured in tests, with
consideration for use in vehicle control for platoon driving. The 4.7

iz ban‘.j was used n the tests, and .the.eval".'at'on was d.one Ina Functional drivers of 5G that facilitate the initiative Use Case Type
test environment with V2V communication via base station. The

/7 = As part of the 5G Integrated Verification Trials in 2018 led by the
@ MIC of Japan, SoftBank was contracted to conduct trials for truck
A

Business Model &
Key Actors

[ ]
[ ]
I

Technical .
Architecture tests were done assuming truck speeds up to 90 km/h.
B2B
- Added Value: Enhanced Ultra-reliable Massive
o Less fuel consumption resulting in reduction in CO2 emissions between mobile low latency machine-type
15-25% broadband comms. comms. B2C
o Mitigate traffic congestion (higher traffic capacity of roads because of

shorter distance between trucks)

Impacted Areas & o Reduce burden on drivers and increase safety
: B
Business Value #Operations #ProcessControl #Safety



https://www.ituaj.jp/wp-content/uploads/2018/10/nb30-4_web-06-Special-SoftBank.pdf

Commercially Live
Pilot
Potential (Concept)

Start Year-2021

| L7

Port of Bristol
5G Smart Freeport - Security, traceability, and tracking of goods within and across extendable

virtual boundaries

1N

Context

©)
A

Business Model &
Key Actors

Technical
Architecture

Impacted Areas &
Business Value

= 5G products and services will be developed to support the smart
and dynamic port and customs environment, delivering traceability
and real-time tracking of goods, and their condition, within and
across extendable virtual boundaries — and between public and
private networks. It will demonstrate how 5G private network
capabilities can offer efficiency and productivity improvements to
the logistics sector and more widely.

= The WECA is leading a consortium of partners on the 5G Logistics
project. The program will help to support operations at Bristol Port
and Gravity Smart Campus.

= Key actors
o Network equipment provider: Cellnex
o System integrator: /
o Operator: /

= N/A

= Added Value:
o Upgraded operational efficiency

o Greater security

#Operations #ProcessControl

Medium

Performance &
Investment
Gains

General
Awareness

Sustainability P>

%

Innovative G-
Nature > @

Al&Edge P>

Maturity

Functional drivers of 5G that Facilitate the initiative

Use Case Type

Enhanced Ultra-reliable Massive
mobile low latency machine-type
broadband commes. comms.

B2B

B2C



https://uk5g.org/discover/5G-projects/testbeds-and-trials/5g-logistics/

Port of Livorno

5G-Controlled Corridors for Cargo Tracking Truck Appointment

Commercially Live
Pilot

Potential (Concept)
Start Year—2020

Context

©)
A

Business Model &
Key Actors

.. ]
o
I
A
Technical
Architecture

Impacted Areas &
Business Value

= The use case consists in a modular solution adaptable to each port’s

needs with a multi-phased implementation for a smooth
assimilation by stakeholders and effective integration in daily
activities. It provides a web-based platform accessible from any
device with Internet connection, without specific software or
additional hardware needed. A complementary mobile application is
also available and allows multi-sided communication with drivers
and geolocation tracking.

As part of the EU Horizon 2020, TIM, Authority Port of Livorno, CNIT,
and FEEM, Ericsson is enabling sustainable growth in ports with 5G,
the port is currently subject to a research innovation action project
named COREALIS.

Key actors

o Network equipment provider: Ericsson

o System integrator: Ericsson

o Operator: TIM

The trial involves a 5G-based control module for managing general
cargo. It performs real-time control of loading/unloading
operations, collecting data via yard vehicles and implanted sensors
(e.g., LIDAR, WDR cameras and tablets), and making operating
decisions based on real-time analytical processing. The instantiation
of a pervasive 5G network in a container terminal at the Port of
Livorno provides optimization of the intra-terminal operations.

Added Value:
o Reduced traffic congestion

o Decrease in pollution
o Increased visibility of load and road safety
(@)

Positive consequences for updating education programs, and on-
the-job and continuous training

#Operations #ProcessControl

#Safety

Medium

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative
Nature

Al&Edge P>

[]
m
Maturity P
~

Functional drivers of 5G that Facilitate the initiative

Use Case Type

Enhanced Ultra-reliable Massive B2B
mobile low latency machine-type
broadband comms. comms.
B2C



https://na.experiences.ericsson.net/c/ericsson-port-of-the-1?x=N4gZz1

Commercially Live

DB Schenker - Einride : Pilot

Potential (Concept)
Start Year—2018

5G Self-Driving Trucks - Autonomous Electric Trucks

= Transportation powered by fossil fuels is a major contributor to
global emissions, as well as a safety hazard on the road. Ericsson
teamed up with DB Schenker to co-create a safer and more

Performance &

sustainable transport ecosystem using 5G to connect all-electric, Invgsatigwsent

automated vehicles. Switching to electric vehicles can reduce the

CO2 emissions of a logistics network by 90 percent, and commercial General
Context vehicles being driverless means less downtime, more reliability and Awareness

more overall cost-effectiveness and healthier air quality and
sustainable cities.

/7 » Einride, Ericsson and Telia are putting 5G into motion at a DB
@ Schenker facility in J6nkoping, Sweden.
A

Sustainability

= Key actors
o Network equipment provider: Ericsson
o System integrator: /
o Operator: Telia

Innovative
Nature

Business Model &

Key Actors Al & Edge

= The goal of the project was to power an all-electric, autonomous Maturity
transport ecosystem that takes fleet management to the next level.
To this end, Ericsson’s Cloud Core for 5G powered the first

commercial installation of Einride’'s Autonomous Electric
A Transportation (AET) system. . . ore e e
Functional drivers of 5G that Facilitate the initiative Use Case Type

(]

m

> N
g

[ ]
[ ]
I

Technical
Architecture

B2B

Enhanced Ultra-reliable Massive

= Added Value: . .
. . mobile low latency machine-type
o Cost-effective solution

o - ) ] ) broadband comms. comms.

o Positive sustainable impact (up to 90% reduction in CO2 B2C
emissions)

o Replacement rate of current transportation methods up to 60%

Impacted Areas &
Business Value : T #'°T m
#Operations #Sustainability



https://www.ericsson.com/en/press-releases/2018/11/ericsson-einride-and-telia-power-sustainable-self-driving-trucks-with-5g

Commercially Live

KT Corp e 2w 5% Pilot

5G Self-Driving Freight Carts - Automated Logistics Vehicles ; Potential (Concept)
» ‘
" Start Year—2020

= South Korea's largest telecommunications company, announced
that it is using 5G self-driving carts at its logistics center. KT
incorporated its autonomous intelligent vehicle (AIV) service to

Performance &

NarGo and Targo. AlV service is an integrated control system that Inv(e:satig\Sent
processes instructions and assesses operating conditions by using
pre-installed maps and real-time information on automated carts. It General
Context also Ffacilitates latency-free collection and analysis of operational AR
data as well as statistics compilation.
/7 » KT uses 5G self-driving carts at its logistics center. Two types of 5G Sustainability
@ self-driving carts, "NarGo" and "TarGo," are being employed in
collaboration with Twinny, a company specializing in indoor !
A autonomous robots and online platforms. Innovative

= Key actors
o Network equipment provider: /
o System integrator: KT Corp

Business Model &

Key Actors o Operator: KT Corp Al&Edge
P = The self-driving logistics vehicles and AIV service are based on KT's Maturity P> LA
X integrated mobility platform, dubbed "5G Mobility Makers." The ~
EF_ platform is at the core of KT's connected car services, which feature
A automated driving control by collecting and analyzing data
produced by different vehicles. Utilizing this capability led to real- Functional drivers of 5G that Facilitate the initiative
Technical time remote cqntrol of AIV cloqd conFrol centers developed by
Architecture partner companies and various business sites.
- Added Value: Enhanced Ultra-reliable Massive S
. . . . mobile low latency machine-type
o Improved productivity - 50% reduction in employees' travel range broadband COmMS comms
for loading and transporting inventory : : B2C

e Valhe BN
Business Value

#Operations


https://www.prnewswire.com/news-releases/kt-commercializes-5g-self-driving-freight-carts-301064699.html

‘ il &4 C ially Li
N LZ  Port of Felixstowe ‘ 44 Commercially Live

Start Year-2021

Z N 5G for Marine Industry — Remote Controlled Cranes & Sensors for Predictive Maintenance . _ | Potential (Concept)

= The project test the potential of 5G across two use cases: enabling
remote-controlled cranes via the transmission of CCTV and
deploying loT sensors and Al to optimize the predictive maintenance

Performance &

cycle of Felixstowe's 31 quay-side and 82 yard cranes. Harnessing Invgsati?:nt

the speed, low-latency and high-capacity of 5G, the project

demonstrate the productivity and efficiency gains of such General
Context technology, whilst reducing unplanned outage. AR

Sustainability

along with key subcontractors Ericsson and Siemens.
= Key actors

o Network equipment provider: Ericsson, Siemens

o System integrator: Ericsson, Siemens

o Operator: Three UK

Innovative
Nature

Al&Edge P>

/7 = The solution relies on partnerships with Three UK (using its 5G
@ private network), Cambridge University and Blue Mesh Solutions,
A

Business Model &
Key Actors

= N/A Maturit > El
‘ =
Functional drivers of 5G that Facilitate the initiative Use Case Type
Technical
Architecture
B2B
- Added Value: Enhanced Ultra-reliable Massive
ed value. - mobile low latency machine-type

© [ErEmese procddils) broadband comms comms.

o Improved efficiency ’ B2C

o Reinforced safety

i R
#Operations #Safety



https://uk5g.org/5g-updates/read-articles/port-felixstowe/

i Hkassiind C ially Li
Port of Livorno A pﬁ?tmerc'a y Live

Potential (Concept)
Start Year—2020

5G for Safe & Sustainable Ship Practices — Distributed Sensor System & MloT Cameras

* For prediction of pollution levels for future, the regular monitoring _ Medium _
and assessment are required during the entire construction and
operation phase of a major port. The power of 5G and the Performance & ‘
X .. . Investment
underlying connectivity allows the port of Livorno to leverage a Gains
network of sensors and cameras to determine the levels of
pollution, identify the respective (pollution) sources, control and General
Context dispose of waste from various point and non-point sources. Awareness ‘
/7 » Using a 5G Private Network installed by Three UK. As part of the EU Sustainability ‘
@ Horizon 2020, TIM, Authority Port of Livorno, CNIT, and FEEM,
Ericsson is enabling sustainable growth in ports with 5G, the port is !
A currently subject to a research innovation action project named '"E‘;‘t’sz’e
COREALIS.
SNk - Keyactors . _ ,
Key Actors o Network equipment provider: Ericsson Al&Edge P ‘

o System integrator: Ericsson
o Operator: TIM

= The trial involves a 5G-based control module for managing general Maturity > El
cargo. It performs real-time control of loading/unloading ~
operations, collecting data via yard vehicles and implanted sensors
(e.g., LIDAR, WDR cameras and tablets), and making operating

decisions bqsed onieal t|me'analyt|cal processing. Ihisfigstantiation Functional drivers of 5G that Facilitate the initiative Use Case Type
of a pervasive 5G network in a container terminal at the Port of

[ ]
[ ]
I

Technical . . S . . .
Architecture Livorno provides optimization of the intra-terminal operations.
B2B
Enhanced Ultra-reliable Massive
© e Vrllue: mobile low latenc machine-type
o Major safety improvements through 5G-enabled MIoT sensors y yp
) broadband comms. comms.
o Reduced number of accidents B2C
o Positive environmental impact via pollution management

i | s ] #Edge
#Operations #Safety



https://na.experiences.ericsson.net/c/ericsson-port-of-the-1?x=N4gZz1

Commercially Live

Administration of the Port of Aveiro (APA) 4 o : ' Pilot

Potential (Concept)

Railway Safety System Solution - Level Crossing Control System

Start Year-2020

Context

©)
A

Business Model &
Key Actors

= A level crossing control system with 5G technology was launched in

the rail access to the main Multipurpose Terminal of the Port of
Aveiro. The transportation pilot, led by EFACEC, proposes to use the
5G slice capabilities in order to replace the wired communication
used nowadays on railway level crossing environments. This should
reinforce the safety conditions by transmitting video images to train
drivers and maintenance agents.

The project was developed by EFACEC in partnership with the
Administration of the Port of Aveiro (APA). It is supported by the
European program “ Horizon 2020 ".

Key actors

o Network equipment provider: /

o System integrator: EFACEC

o Operator: /

5G technology offers more speed and security to satisfy the
communication requirements, allowing communications between
the sensors for detecting the approaching trainsets and the level
crossing controllers, typically supported on copper cables, are
carried out by radio communications (wireless) with 5G technology.
Additionally, the solution enables real-time, high-definition video

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative
Nature

Maturity

(]

m

> N
g

Medium

Functional drivers of 5G that Facilitate the initiative

Use Case Type

Tetihnlcal transmission between cameras located in the area of the level
Architecture . - .
crossing and inside the train.
B2B
Enhanced Ultra-reliable Massive
= Added Value: . .
. . mobile low latency machine-type
o Reinforced safety conditions
. ) broadband comms. comms.
o Reduced number of train accidents B2C
o Indirect cost reduction associated with damages (materials &

Impacted Areas &
Business Value

human lives)

#UrbanMobility e——



https://spacewatchafrica.com/portugal-launches-first-level-crossing-control-system-with-5g-technology/

¢

Belgium is undertaking strong initiatives through its national energy and climate plan in
which it targets a reduction of greenhouse gas emissions from the energy sector by 35%
compared to 2005, a threshold of renewables in the gross final energy consumption set at
17.5% and a substantial cut in the energy demand - all by 2030.

CHALLENGES TRENDS
NATIONAL ACCOUNTS :) Increasingly complex operations

Renewable energy sources tied to the grid have expanded, resulting in

ENERGY & UTILITIES

Value Added additional generation points and putting grid reliability and cybersecurity at risk Decreased of the overall

energy
(Euro, Millions) 1 5% production in 2020, while total CO2
10,574 Reinforcement of service delivery resiliency emissions have dropped by 21% since
’ Extreme weather and climate events have jeopardized reliability in terms of 1990.
energy supply.
Labour input
(Persons, thousand) Didi _
¢ /S gital transition
53 =/ Technology and the cloud offered opportunities to be seize to harness the Belgium has more than doubled its share
full potential of the burgeoning wave of connected devices and data. X 2.|. of renewables in electricity generation and
. . . reached almost 20% in 2018.
Gross Fixed Capital Formation
(Euro, Millions) ‘ Key role in sustainability concerns
s

More and more companies in the sector are expected to announce their
intermediate and final goals, refine their strategic sustainability plans, and
become more consistent on ESG issues.

5998

Gross Fixed Assets

(i) i) Changing preferences

95,308 . Remote working, sustainable awareness, and similar factors are leading to
variable consumption patterns and new expectations from consumers. ly On 5G Implementation Abroad © Capgemini Invent 2022. All rights reserved | 61



ENERGY & UTILITIES ECOSYSTEM

Generation

=]

Transmission

4]

Distribution

Supply

5G Smart Substations

5G Quantum Cryptography

5G use cases in each area of the ecosystem

4 \
5G Remote Inspection & Sensorization
in Substations

=
Intelligent Energy Distribution with
5G

\. S

( \
Energy-Efficient 5G Radio

\. S

Smart Grid Powered by 5G
SA-Based Network Slicing

5G Smart Grid Self-Healing

5G-Supported GIS Management for
Technicians

5G-Based Smart Water Management

N\

J

5G for Water Consumption

5G-Powered AR Mapping for
Technicians

[ 5G-Home Water Maintenance App

Global Study On 5G Implementation Abroad © Capgemini Invent 2022. All rights reserved |

62
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ENERGY & UTILITIES USE CASES MAPPING

~ * @ Identical Scoring

E ‘2\ 5G Quantum

g E & Cryptography

S N 5G for Water

W 3 .

N Consumption

85

Nl

g
£ 23 & 4
o %R 5G Smart 5G Home Water
(7] &J < . Maint A
€ 3 qE, Substations aintenance App
g g& Smart Water
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O Sy Smart Grid & 5G
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LN ¢ Smart Grid Self-
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S o GIS Management

j§. E ® Energy-Efficient for Technicians

N 5G Radio
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~ Remote Inspections
& Sensorization
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General Parameters

(with regards to Performance Gains & Investment Effectiveness, General Awareness, and Sustainability)



| C ially L
W] LZ UK Power Networks | SommerdEl i

Z N 5G Smart Substations - Intelligent Grid Devices And For Secure, Resilient, And Fast Data Potential (Concept)

Telemetry . Start Year-2021

= Vodafone and UK Power Networks, the country’s biggest electricity
network operator, announced a trial to connect parts of the UK’'s
electricity network with 5G. The deal is part of the Constellation
project, which will see powerful computers installed in electricity
substations so they can communicate with each other in real time,
over 5G, to improve efficiency. Increasing efficiency will enable

Performance &
Investment
Gains

General

Context more clean energy sources and low carbon technologies like electric AR
vehicles to connect to the network.
/7 » Vodafone has partnered with UKPN to help deliver Constellation, Sustainability
@ the electricity network operator’s revolutionary smart substation
trial.
Innovative
= Key actors
A o Network equipment provider: GE Digital RIS
Business Model & o System integrator: GE Digital
Key Actors o Operator: Vodafone Al & Edge
P = Vodafone prov'id‘es 5G connegtivity to elegtricity substations, making Maturity > El
] them more efficient and freeing up capacity for clean energy to help -~
_._ reach the UK's target of net zero carbon emissions by 2050. Using
5G, grid devices exchange data 100 times faster than they would
A using 3G and ten times faster than 4G. . . ore e e
Functional drivers of 5G that Facilitate the initiative Use Case Type
Technical
Architecture
B2B
Enhanced Ultra-reliable Massive
= Added Value: . .
. - mobile low latency machine-type
o More efficient & greener electricity network
) broadband comms. comms.
o 63,700 tons of CO2 saved by 2050 (if rolled out across the UK) B2C

iy
#Operations #ProcessControl



https://newscentre.vodafone.co.uk/press-release/5g-for-uk-power-networks-world-first-smart-substation-trial/

Commercially Live

Korea Hydro & Nuclear Power Co., Ltd.(KHNP) ‘ | Pilot

Potential (Concept)
Start Year-2021

5G Quantum Cryptography — Power Plant Management

= Korea Hydro & Nuclear Power Co., Ltd.(KHNP) decided to apply
Quantum Key Distribution (QKD) to the communication network
connecting its Hydro & Nuclear Power headquarters and its Power

Performance &

plant to improve the security of their network at the plant, blocking Invgsati?:nt

the source of hacking concerns. SK Telecom and KHNP have been

working together to make various pilot projects, streamline the General
Context power generation process, and enhance security. AR

Sustainability

/7 * |D Quantique (IDQ), the world leader in Quantum Safe security
@ solutions, SK Telecom and KHNP collaborated for the Quantum
Secured Smart Plant in Korea providing ultra-high security for its !
Innovative
A network. N,

= Key actors

Business Model & o Network equipment provider: ID Quantique
Key Actors o System integrator: / Al &E
: o Operator: SK Telecom & Edge

= SK Telecom and KHNP built a private 5G base to prevent leakage of Maturity
mobile business data in power generation Ffacilities. They
implemented a full-fledged smart plant to produce energy
efficiently using 5G, quantum cryptography with ID Quantique’s

quantum-safe solutions, artificial intelligence and the cloud. . . ore s
NioreriEr, GUETT [4ay Bilisuien (6N ardl Guerfium Ferder Functional drivers of 5G that Facilitate the initiative Use Case Type

(]

m

> N
g

Technical - . : .
Architecture l\!umber Qeneratlon (QRNG) will be applied for Dual Security for on-
site mobile access.
B2B
Enhanced Ultra-reliable Massive
= Added Value: . .
- . mobile low latency machine-type
o Efficient energy production
) o ) ] o ) broadband comms. comms.
o Operational optimization via real-time monitoring of equipment B2C
condition

i RN | #Quantum |
#Operations #Sustainability



https://www.idquantique.com/id-quantique-and-sk-telecom-announce-the-first-smart-power-plant-secured-by-5g-quantum-cryptography/

Commercially Live

RED Electrica | | Pilot

Potential (Concept)

5G Remote Inspection & Sensorization in Substations
Start Year-2021

= 5G favors remote inspection of electrical installations by setting up _ Medium _
monitoring systems that improve the efficiency of fault detection,
which in turn increase safety. By using artificial vision from different Performance & ‘
spectra, and the detection of SO2/SF6 gas (indicator of substation Inv(e:satig\Sent
failures and greenhouse gas leaks) both in electrical substations and
in the pipelines that run through them, several Spanish partners are General
Context developing a solution for more efficient and safer controls. AR ‘
Sustainability ‘

= Key actors
o Network equipment provider: Huawei
o System integrator: Huawei
o Operator: Orange

Innovative

Al&Edge P>

/7 »= Orange, Huawei and Elewit (as a technology platform of the Red
@ Eléctrica Group) developed a pilot for remote inspection of facilities.
A

Business Model &
Key Actors

[]
m
Maturity P
~

= The tests are being carried out at the Morvedre substation, located
near Sagunto, which is also of critical importance in the province's

[ ]
[ ]
I

A
Technical
Architecture

Impacted Areas &
Business Value

grid. A network of sensors and specific cameras is used, both at fixed
and mobile points, with a monitoring system in different
wavelengths that improves the efficiency of Ffault detection,
increases the safety of field operators and allows the development
of more powerful tools or predictive maintenance.

= Added Value:

o Greater safety & anticipation of possible infrastructure accidents
o Faster response time
o Greater monitoring and control of the installation

Functional drivers of 5G that Facilitate the initiative

Use Case Type

Enhanced Ultra-reliable Massive

B2B

mobile low latency machine-type

broadband comms. comms.

B2C



https://5gpilotosvalencia.orange.es/casos-de-uso/inspeccion-visual-remoto-sensorizacion-subestaciones

Commercially Live

N L# Vodafone Network Energy Performance ‘ | Pilot

Z N Enerqy-Efficient 5G Radio - Upgraded antenna-integrated radio el | Potential (Concept)
(AIR) ‘ Start Year-2021

= Business success should not come at cost to the environment and
action are needed to address the climate emergency. To improve
network energy performance, Ericsson and Vodafone have

Performance &

completed the first deployment of a new energy-efficient 5G radio Invgsati?:nt
(AIR 3227). Designed for future-proof and sustainable networks,
Ericsson’'s new radio is 51 percent lighter and more compact. General
Context Improved energy management features help to optimize overall site AR
footprint, making 5G rollout and 4G upgrades faster and easier.
/7 = Vodafone has partnered with Ericsson to install new antenna- Stalinl el
@ integrated radio (AIR) solutions on the roof of Speechmark, its
Central London headquarters. | .
- nnovative
A Key actors Nature

o Network equipment provider: Ericsson

Business Model & o System integrator: Ericsson
Key Actors o Operator: Vodafone Al & Edge ‘

* The AIR 3227 is a mid-band radio with 32 transmitters (32T) and 32 Maturity D LA
receivers (32R) supporting both LTE and New Radio (NR). Some of -~
the characteristics of the AIR 3227 include lower inter-cell
interference, leading to improved network performance, high order
Spa.t'al mUlt'pleX'.n.g a.nd multl-qser Lilly S0 .(MU'MIMO) SUpp9rt' Full Functional drivers of 5G that Facilitate the initiative Use Case Type
Technical radio resource utilization in vertical and horizontal beamforming.
Architecture
B2B
- Added Value: Enhanced Ultra-reliable Massive
o Ener Eff}cienc mobile low latency machine-type
. o4 y ) broadband comms. comms.
o Daily energy consumption decrease by an average of 43% B2C

Impaf:ted Areas & ELTE m
Business Value

#Sustainability


https://www.ericsson.com/4ae1be/assets/local/about-ericsson/sustainability-and-corporate-responsibility/environment/07122021-ericsson-vodafone-4page-web_fin.pdf

ESB Networks & CEZ Group + European Utility Companies (Global)

Intelligent Enerqgy Distribution with 5G - Data-driven monitoring and control of power

infrastructure

Commercially Live
Pilot
Potential (Concept)

Start Year-2020

Context

©)
A

Business Model &
Key Actors

[ ]
[ ]
I

A
Technical
Architecture

Impacted Areas &
Business Value

#ProcessControl #Operations

= Higher levels of consumption and new patterns of energy flow

mean a greater need for visibility and identification of bottlenecks
to maximize service performance. Service Oriented Grid for the
Network of the Future (SOGNO) has been established to address
the growing need for distribution system operators (DSOs) to have
real-time insights into network operation, as well as to remotely
optimize their processes for a cost-efficient, seamless and secure
power supply for customers.

Ericsson united 13 prominent partners, including utility companies,
for the EU’s SOGNO initiative to explore how modernization and
digitalization can help to create the power networks of the future.
Key actors

o Network equipment provider: Ericsson

o System integrator: Ericsson

o Operator: ESB Networks (Ir)

Leading utility companies in Ireland and Romania wanted to
minimize customer outages due to events damaging overhead
power lines (causing financial penalties), to increase network
monitoring and visibility, and to explore more renewables energy
sources to include. To achieve this, the solution harnesses 5G to help
virtualize automation services and locate them in the 5G Edge
infrastructure. Combined with innovative sensors, data analysis
techniques and 5G-based ICT, it provides support to DSOs with real-
time control and decision-making in planning.

= Added Value:

o Improved operational efficiency, reliability and planning of power
networks

o More efficient renewable energy source integration
o Faster recovery from system outages

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative
Nature

Al & Edge

Maturity

Medium

(]

m

> N
g

Functional drivers of 5G that Facilitate the initiative

Use Case Type

Enhanced
mobile
broadband

Ultra-reliable
low latency
comms.

Massive
machine-type
comms.

B2B

B2C



https://www.ericsson.com/4a970a/assets/local/cases/customer-cases/2020/intelligent-energy-distribution-with-5g.pdf

Commercially Live
Pilot
Potential (Concept)

SGCC (State Grid Corporation of China)

Smart Grid Powered by 5G - SA-based Network Slicing

Start Year-2019

Context

©)
A

Business Model &
Key Actors

Technical h
Architecture outages.

B2B

- Added Value: Enhanced Ultra-reliable Massive

. : . . . . mobile low latency machine-type

o Massive & super-fast connectivity meeting the industrial broadband COmMS comms

requirements via numerous terminals : : B2C
o Cost-effective solution maintaining high-standard of security and

Impacted Areas &
Business Value

#ProcessControl #Operations #Sustainability

= Huawei teamed up with China Telecom Nanjing and State Grid

Corporation of China (SGCC) Nanjing to use electric terminals for
end-to-end field tests on the 5G SA electricity slice. After deploying
5G base stations in the Drum-Tower Square and Lishui District, China
Telecom Nanjing performed indoor and outdoor local-end, mid-end,
remote-end, and obstacle blocking tests. The slice proved to meet
mission-critical requirements for millisecond-level precise
management of load processing units running on telecom networks.

China Telecom Jiangsu, State Grid Corporation of China (SGCC)
Nanjing Power Supply Company, and Huawei completed the world's
first electricity slice to comply with the latest 5G SA specifications
released by 3GPP.

Key actors

o Network equipment provider: Huawei

o System integrator: Huawei

o Operator: China Telecom

The SA electricity slice fully utilizes the millisecond-level latency
advantage on 5G networks and SLA assurance of network slicing. It
enhances bidirectional communication between power grids and
end users, and ensures precise management of small power units on
power grid terminals of overloaded power grids. These advantages
help minimize the economic and social impact caused by power

isolation
o Ultra-robust reliability at 99.999%

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative
Nature

Maturity

Medium

(]

m

> N
g

Functional drivers of 5G that Facilitate the initiative

Use Case Type



https://www.huawei.com/en/news/2019/4/huawei-sgcc-first-5g-sa-power-grid-slicing

EFACEC | ‘ I(Diic:(rjrgmercially Live

5G Smart Grid Self-Healing - High Speed P2P Communication Algorithm bl Potential (Concept)
. ‘ Start Year—2020

= As part of the SliceNet project, EFACEC have devised a Smart Grid
Self-Healing solution. With access to modern wireless technologies
like 5G, the algorithm resorts to high-speed peer-to-peer

Performance &

communication to provide a fast and reliable self-healing solution. Inv(e:satig\Sent
Thanks to the solution, outage time is reduced for a large number of
customers because the algorithm promptly re-configures the grid General
Context automatically, powering the healthy line section from an alternative AR
medium voltage feeder.
/7 = This SliceNet use case focuses on Smart Grid Self-Healing, proposed Sustainability
@ by EFACEC (EFA), a company of the EFACEC Power Solutions Group,
the largest Portuguese group in the electromechanical area. !
A = Key actors Innovative

o Network equipment provider: /
o System integrator: Altice Labs & EFA
o Operator: /

Business Model &

Key Actors Al & Edge

= The Digital Service Provider (DSP) provide the customer with an E2E
slice with specific vertical requirements (e.g., URLLC). This E2E slice
is composed of 2 network slices given by Network Service Provider A
(NSaaS A) and Network Service Provider B (NSaaS B), enabling the

exploration of a multi-domain slicing scenario. The energy power . . ore s
arid Intelligent Electronlc Devices (IEDs) connect the RANs provided Functional drivers of 5G that Facilitate the initiative Use Case Type

[]
m
Maturity P
~

[ ]
[ ]
I

Technical . .
Architecture by the Network Service Providers.
Enhanced Ultra-reliable Massive
= Added Value: . .
s L . mobile low latency machine-type
o Significant reduction in the outage duration, number of affected
broadband comms. comms.

customers as well as in the number of switching manoeuvres B2C
required during network reconfiguration procedure involved in
Fault Detection Isolation and service Restoration (FDIR)

it
#Sustainability #Operations



https://slicenet.eu/5g-smart-grid-self-healing-use-case/
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Northumbrian Water
5G-Supported GIS Management for Technicians - Quick Access & Upload of Crucial Data

Commercially Live
Pilot
Potential (Concept)

Start Year-2020

Context

©)
A

Business Model &
Key Actors

[ ]
[ ]
I

A
Technical
Architecture

Impacted Areas &
Business Value

#ProcessControl #Operations #Saftey

= Uninterrupted network access and 5G connectivity aims to improve

water and sewerage services for almost 2.7 million customers.
Northumbrian Water requires a range of technical skills and
competencies in order to manage the logistical challenge of
maintaining water and sewerage services across the North East
region. GIS management allows field technicians and engineers to
quickly access and upload crucial data from NWG's central GIS
database, without requiring a Wi-Fi or cable connection.

Ericsson, UK Communications Service Provider O2 and English utility
Northumbrian Water are partnering on 5G trials to increase
productivity, efficiency and safety in the sector.

Key actors

o Network equipment provider: Nokia

o System integrator: Nokia

o Operator: 02

The rollout of O2's 5G network is providing faster speeds, lower
latency and greater network coverage. Ericsson installed the Private
Network solution for Northumbrian Water, including the Ericsson
Radio Dot System, to deliver unparalleled indoor 5G coverage and
capacity for the trials at the Washington Water Treatment Plant in
Tyne and Wear.

= Added Value:

o Improved water and sewerage services by increasing productivity,
efficiency, and safety through uninterrupted network

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative
Nature

Al & Edge

Maturity

Medium

(]

m

> N
g

Functional drivers of 5G that Facilitate the initiative

Use Case Type

Enhanced
mobile
broadband

Ultra-reliable
low latency
comms.

Massive
machine-type
comms.

B2B

B2C



https://www.ericsson.com/en/news/3/2020/ericsson-and-o2-partner-with-northumbrian-water-to-harness-the-power-of-5g

Commercially Live

Xiajiang Village \ | Pilot

Potential (Concept)
Start Year—2019

5G-Based Smart Water Management

= Traditional means of water quality monitoring and control lacked Medium

automation, and were characterized by few monitoring points, and Perf 2
slow sampling rates. In view of these problems, ZTE has upgraded SHOIMAnCe

o . A Investment
the capability of loT platform to incubate and deploy solutions Gains
combining BD and Al technologies. Meanwhile, China Telecom and
ZTE have created the E2E 5G-based Smart Water-control and
Monitoring providing an intelligent management and three-
dimensional monitoring.

/7 » ZTE and Zhejiang Branch of China Telecom have launched a 5G site
@ to implement 5G intelligent water management solution in Xiajiang
A

General

Context Awareness

Sustainability

Village, which is near Qiandao Lake.
= Key actors

o Network equipment provider: ZTE

o System integrator: ZTE

o Operator: China Telecom

Innovative
Nature

Al&Edge P>

Business Model &
Key Actors

[ ]
[ ]
I

A

Technical

Architecture . . .
basis for preventive and proactive water management.
B2B
« Added Value: Enhanced Ultra-reliable Massive
: mobile low latency machine-type
o Greater accuracy through more data broadband COmms comms
o Better recognition accuracy via more qualitative videos (HD) ' ) B2C
o Better detection cost thanks to a wider coverage

Impacted Areas &
Business Value

#ProcessControl #Operations #Sustainability

Based on China Telecom’s 5G network, ZTE's solution realizes mainly
UAV inspection, HD real-time video monitoring, and VR remote
control. The purpose is to identify foreign objects (e.g., solid waste)
on the water surface. If those objects are deemed undesirable, they
are removed. Multi-dimensional data from connected water quality
sensors is aggregated on the ZTE loT platform, and intelligent
processing allows pollution prediction. This provides a scientific

[]
m
Maturity P
~

Functional drivers of 5G that Facilitate the initiative

Use Case Type



https://www.zte.com.cn/global/about/news/20190428e1.html

. ‘ Commercially Live
Idrica \ Pilot

5G for Water Consumption - Smart Water Meter | Potential (Concept)

Start Year-2021

= Spanish water industry service provider Idrica is piloting the first 5G _ Medium _
device for remote reading of water. The solution focuses on remote
reading of drinking water consumption in real time, and the sending Performance & ‘
. . . Investment
of information via the 5G network to a management center for Gains
analysis, pricing and processing. Features include improved energy
efficiency, guarantee of service in adverse conditions and reduced General
Context latency to milliseconds, while other benefits of 5G technologies AR ‘
include network slicing for multi-service provision and edge
computing.
/7 » The pilot project is being conducted in conjunction with Orange, Sustainability ‘
@ Huawei and other water industry partners such as Arborea Intellbird,
CFZ Cobots, Etra Investigacion y Desarrollo, Visyon (Estudio Bay), !
A Elewit and Robotnik. e s ‘
= Key actors
Business Model & o Networl§ equipmenF provider: Huawei
Key Actors o System integrator: iTEAM Al & Edge > ‘

o Operator: Orange

[ )
= The project involves the remote reading of 30 drinking water meters Maturity > El
N

(- ]
] in different locations on the Universidad Politécnica de Valencia's ~—r
._ (UPV) campus. The 5G network is used to send information to
A Idrica’s integrated management platform, a solution based on
gdvanced ?nqutlcs band aLgor'thms." Th? Sdgta obtained 'S.l‘lj.sed tc; Functional drivers of 5G that Facilitate the initiative Use Case Type
Technical raw co'nc usions about the capaaty o ' to connect mi |ons'o
; devices in the future, as well as its potential for the early detection
Architecture . . . .
of risks and emergencies, thanks to real-time meter reading.
B2B
Enhanced Ultra-reliable Massive
= Added Value: . .
. .. mobile low latency machine-type
o More efficient and faster decision process
) ) ) broadband comms. comms.
o Early detection of risks and emergencies B2C

#Operations

Business Value



https://www.idrica.com/blog/idrica-tests-the-connection-of-millions-of-devices-via-5g-to-remotely-read-water-consumption-in-real-time/

1 \ C ially Li
N LZ Northumbrian Water | SommerdEl i

Z N 5G-Powered AR Mapping for Technicians L | Potential (Concept)
‘ Start Year—2020

= 5G-enabled augmented reality (AR) technology allow experienced
technicians to remotely guide on-the-ground teams through
complex tasks by relaying real-time data and instructions, creating

Performance &

‘Remote Experts’. The technology allows multiple experts to join Invgsati?:nt ‘
one call simultaneously, adding valuable second opinions. The
technology could be extended to cover the layout of water mains, General
Context pipes and conduits and would help engineers manage risks and AR ‘
hazards in real-time.
/7 » Ericsson, UK Communications Service Provider 02 and English utility Sustainability ‘
@ Northumbrian Water are partnering on 5G trials to increase
productivity, efficiency and safety in the sector. !
A = Key actors '"E‘;‘t’sz’e ‘

o Network equipment provider: Nokia
o System integrator: Nokia
o Operator: 02

Business Model &

Key Actors Al & Edge

= The rollout of O2's 5G network is providing faster speeds, lower
latency and greater network coverage. Ericsson will install the
Private Network solution for Northumbrian Water, including the
Ericsson Radio Dot System, to deliver unparalleled indoor 5G

coverage and cgpauty foriihie ezl Ra iR Washing onSiwaker; Functional drivers of 5G that Facilitate the initiative Use Case Type
Treatment Plant in Tyne and Wear.

Technical

(]

m

> N
g

Maturity

[ ]
[ ]
I

Architecture
B2B
= Added Value: Enhanced Ultra-reliable Massive
’ . . . . mobile low latency machine-type
o Improved water and sewerage services by increasing productivity, broadband - omms
efficiency, and safety through uninterrupted network 0adba comms. . B2C

Igzzf::gs%-:;se& m #RealTimeVideo
#Processcontrol #Operations #Saftey



https://www.ericsson.com/en/news/3/2020/ericsson-and-o2-partner-with-northumbrian-water-to-harness-the-power-of-5g

1 \ C ially Li
N LZ Northumbrian Water | SommerdEl i

Potential (Concept)

Z N 5G-Home Water Maintenance A L |
. Start Year-2020

= The trial demonstrates how 5G can transform operations in the
utilities sector, such as water supply and sewerage services, which
will positively impact millions of people in the local area. Part of the
solution involves an application for consumers to monitor their
home’s water supply and flow, identifying any unusual patterns to
flag potential issues ahead of time.

Performance &
Investment
Gains

General

Context Awareness

Sustainability

productivity, efficiency and safety in the sector..
= Key actors

o Network equipment provider: Nokia

o System integrator: Nokia

Innovative
Nature

/7 = Ericsson, UK Communications Service Provider O2 and English utility
@ Northumbrian Water are partnering on 5G trials to increase
A

Business Model &

Key Actors o Operator: 02 Al & Edge
o . Ree'al-time home's water su'pply and flow monitoring. The rollout of Maturity P> LA
3 network is providing faster speeds, lower latency an ~
o 02's 5G network d fast ds, | lat d —
I greater network coverage. Ericsson will install the Private Network
A solution for Northumbrian Water, including the Ericsson Radio Dot
S%/stenj,lto dellr:/ervvnp;ralleledv:lndoo[rsc coverag:l and‘ca_plzaclty Fodr Functional drivers of 5G that Facilitate the initiative Use Case Type
Technical the trials at the Washington Water Treatment Plant in Tyne an
Architecture Bt
B2B
Enhanced Ultra-reliable Massive
= Added Value: . .
. . . . mobile low latency machine-type
o Improved water and sewerage services by increasing productivity, broadband COmMS comms
efficiency, and safety through uninterrupted network : : B2C

Impacted Areas & m
Business Value #ML



https://www.ericsson.com/en/news/3/2020/ericsson-and-o2-partner-with-northumbrian-water-to-harness-the-power-of-5g

¢

Belgium is seeking to boost its spending in the defense sector, given its position as an
active member of joint operations with the EU and peacekeeping efforts with NATO
and the United Nations (UN).

PUBLIC SAFETY & DEFENSE

- S VR, CHALLENGES TRENDS
NATIONAL ACCOUNTS Nz Digital awareness to optimize & minimize response time while
> \\

maintaining security and resiliency

Value Added The operationalization includes new factors such as remote work or the The incremental amount announced by the
(Euro, Millions) involvement of citizens & third parties, which means a substantial rise in the €1 4bn Belgian government to be injected into
16.378 number of communications. defense, spread over the next 8 years.

\' Complexifying landscape - reemergence of great power competition

(PLabOUl;IjnPUtd) - and greater threats

ersons, thousan . . . i H

¢ The VUCA world (volatile, uncertain, complex and ambiguous) calls for Of defense spending is allocated to the
221 increasing resources, which can be leveraged through cooperation, shared 1/4 major equipment category and their

awareness and scalable tools. relative R&D expenditures.

Gross Fixed Capital Formation

(Euro, Millions) 0\,‘ Environmental hazard ‘ ‘ . o
'#® " The necessity to decrease footprint, notably in terms of logistics by, for As new investments in DC{IICE‘ and justice
2384 example, investing in greener technology. €500M declared by the new Belgian government

when it took office in 2020.

Gross Fixed Assets
(Euro, Millions)

50,782

ly On 5G Implementation Abroad © Capgemini Invent 2022. All rights reserved | 76



PUBLIC SAFETY & DEFENSE ECOSYSTEM

0 I

National Security & Border
Management

Crisis & Safety Management Justice & Law Enforcement

5G use cases in each area of the ecosystem

( ) e ) e )
Emergencies 4.0 with 5G 5G Smart Military Academy 5G Secure Network for Defense
. S \. S \_ Y,
4 N\ 4 \ 4 N\
5G First Responders Smart Airport Process Control with 5G Next-Gen Public Safety Network
\_ Y, \. J L
( N\
Modern Telehealth with Connected
Ambulance
\.
( \
5G Emergency Response
\. S
4 \
5G Connected Ambulance
\. S

Global Study On 5G Implementation Abroad © Capgemini Invent 2022. All rights reserved | 7/



PUBLIC SAFETY & DEFENSE USE CASES MAPPING

Technical Parameters
(with regards to Innovative Nature and State of the Art

Technology, Al and Edge Implementation, and Maturity )

*

Smart Airport
Process Control

| 4

Next-Gen Public
Safety Network

2
Smart Military
Academy
L 2
Modern Telehealth *
with Connected ‘
Ambulance Emergencies 4.0
5G First
Responders
5G Connected
M M Ambulance
5G Secure Network 5G Emergency
for Defense Response
General Parameters

(with regards to Performance Gains & Investment Effectiveness, General Awareness, and Sustainability)

¢

@ Identical Scoring



Generalitat Valenciana

Emergencies 4.0 with 5G - Drones for Emergency Situation

Commercially Live
Pilot

Potential (Concept)
Start Year-2021

Context

©)
A

Business Model &
Key Actors

[ ]
[ ]
I

A
Technical
Architecture

Impacted Areas &
Business Value

= |In emergency situations, the time required before the arrival of the

first responders are sometimes precious minutes lost. The use of 5G
ensures connectivity in emergency situations, allowing the area to
be inspected remotely and analysed in real time. The project
enables emergency management based on the navigation of
remotely piloted drones from an integrated emergency
management platform.

Orange, Huawei and ETRA deploy a mobile unit in the Port of
Sagunto for the Generalitat Valenciana.

Key actors

o Network equipment provider: Huawei

o System integrator: Huawei

o Operator: Orange

The images recorded by the on-board camera on the drone itself are
transferred in real time to a 360° immersive visualisation model
which, by means of augmented reality glasses. These images allow
the user to access in real time the 3D images captured by the
camera together with the information on the incident collected on
the platform through an augmented reality model.

= Added Value:

o Immediate remote monitoring of the emergency area
o Ability to coordinate actions
o Robust & real-time communications

#Operations #Process Control

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative
Nature

Al & Edge

Maturity

Medium

(]

m

> N
g

Functional drivers of 5G that Facilitate the initiative

Use Case Type

Enhanced
mobile
broadband

Ultra-reliable
low latency
comms.

Massive
machine-type
comms.

B2B

B2C



https://5gpilotosvalencia.orange.es/casos-de-uso/emergencias-4-0

Sabadell City

5@ First Responders - RealWear HMT device (voice operated,

or high-quality video sharin

Commercially Live
Pilot
Potential (Concept)

Start Year-2020

Context

©)
A

Business Model &
Key Actors

[ ]
[ ]
I

A
Technical
Architecture

Impacted Areas &
Business Value

#Operations #CustomerService

When there is an emergency in the street, the first person to arrive
is often a local policeman agent. The project is intended to cover
these first moments when care is crucial, and the ambulance is still
to arrive. The objective is to stabilise the patient by giving first aid
through high-quality video communications with a doctor until the
arrival of the ambulance, which will then be prepared on the basis of
initial diagnosis. The emergency service can likewise be suitably
prepared to receive the patient and to give proper care.

The network is provided by Orange, while relying on Ericsson's 5G
technology. Cisco is the device provider.

Key actors

o Network equipment provider: Ericsson

o System integrator: Ericsson

o Operator: Orange

The pilot relies on the Orange network with Ericsson's 5G
technology, with commercial 5G radio and core equipment on NSA
technology in the 3.5Hz band. The connection between the
policeman and the pediatrician is made with the RealWear HMT
device (which fits on the head and allows for sharing of high-quality
video. It is, moreover, voice-operated, which leaves the police agent
hands free to help the patient. The doctor can meanwhile view the
video images from the goggles and share graphic information.

Added Value:
o Operational Efficiency

o Reduced response time - Better patient management

Medium

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative
Nature

Al & Edge

Maturity

(]

m

> N
g

Functional drivers of 5G that Facilitate the initiative

Use Case Type

Enhanced Ultra-reliable
mobile low latency
broadband commes.

Massive
machine-type
comms.

B2B

B2C



https://5gbarcelona.org/pilots/5g-first-responders/

. Commercially Live
Fibocom Pilot

Potential (Concept)
Start Year—2019

Modern Telehealth - Connected Ambulance through loT Modules

= With the development of the Internet of Things technology, many
high-tech technologies are gradually introduced into the medical
emergency system. 5G IoT modules enables real-time information

Performance &

sharing between the ambulance and central hospital, allowing Invgsati?:nt
experts to provide guidance to paramedics via means of connected
medical equipment and HD video conference, greatly improving the General
Context quality of emergency service and increase the possibility of AR
successful rescues.
/7 * Fibocom 5G/ LTE-A/ LTE-A Pro/ LTE Wireless Modules Enable High- Sustainability
@ Speed Internet of Things Scenarios, Bringing Perfect Wireless
Experience to End Users. .
= Key actors Innovative
A o Network equipment provider: Fibocom RIS
Business Model & o System integrator: Fibocom
Key Actors o Operator:/ Al&Edge P>
[ )
o . Fibocom's 5G njogiules support r‘eliable ar)d seamless data, audio and Maturity P> LA ‘
I video transmission on medical equipment, cameras, VR/AR -~
"F headsets, and 5G CPE, making these IoT operations feasible. With
A super-high transmission rate and ultra-low latency, 5G-enabled
ClEpiEs re@uce' the Cha.nces of m'Sd'a.gnos's by SynChron'Z'f‘g Functional drivers of 5G that Facilitate the initiative Use Case Type
Technical accurate real-time information to the hospital. It also moves partial
Architecture rescue measures forward by allowing emergency experts to instruct
treatment from miles away.
B2B
- Added Value: Enhanced Ultra-reliable Massive
o Effective emergency operations thanks to more effective mobile low latency machine-type
communications broadband comms. comms. B2C
o Shorten rescue time through the end of delayed treatment

(before the patient reaches the hospital)

i L avR | wor | #ar ] sanaytics
#Operations #CustomerService



https://www.fibocom.com/en/5g/info_itemid_1959.html
https://www.fibocom.com/en/5g/info_itemid_1959.html

Commercially Live

Altice Labs Campus Pilot

Potential (Concept)
Start Year—2019

5G Emergency Response - Enhanced Emergency Response Abilities

= The ability of 5G to optimize and coordinate emergency service
responses in the critical minutes following accidents has been
highlighted in a demo led by Ericsson. Professionals from multiple

Performance &

. . 5 . Investment
Portuguese response agencies - police, ambulance service, fire Gains
brigade, and the civil protection authority - were equipped with
body kit comprising cameras and sensors. These were connected via General
Context a 5G test network to a command center as they responded to a AR

staged traffic accident, where the driver was trapped inside. There
were also connected drones capturing overhead views.

/7 * The emergency response trial was conducted at the Altice Labs
@ campus in Aveiro in partnership with local first responders. Ericsson
A

Sustainability

configured a non-SA E2E 5G network for the demo.
= Key actors

o Network equipment provider: Ericsson

o System integrator: Ericsson

o Operator: Altice

Innovative

Al&Edge P>

Business Model &
Key Actors

= The almost latency-free high-quality video stream and sensor

[ ]
[ ]
I

A

Technical

provided instant feedback, including the real-time relative positions
of all emergency personnel, allowing command center coordinators
to act instantly to optimize operations. Real time monitoring of on-
site environmental conditions - such as air quality, gasses and fumes
- also improved the operational efficiency of on-site responses and
actions. The first responders’ own vital signs were also constantly

[]
m
Maturity P
~

Functional drivers of 5G that Facilitate the initiative

Use Case Type

AE N ETC monitored with all data coordinated in the command center.

B2B

Enhanced Ultra-reliable Massive

= Added Value: . .
. - mobile low latency machine-type
o Operational Efficiency

) ) ) broadband comms. comms.

o Effectiveness of First Time Responders B2C

Impacted Areas &
Business Value

#Operations


https://www.ericsson.com/en/news/2019/9/5g-tested-for-emergency-response

Commercially Live

W LFZ UHB &King's College London Pilot

Potential (Concept)

Z N 5G Connected Ambulance - At-scene and In-Transit Care Solution
Start Year-2019

services due to the coronavirus pandemic, the need for innovative

ways of delivering healthcare is now more critical than ever. The 5G
- - - Investment

connected ambulance provides an innovative new way to connect Gains

patients, ambulance workers and remote medical experts in real

time, enabling clinicians and paramedics to collaborate haptically, General

Context even when they are miles apart. AR

= With unprecedented new demands on the NHS and emergency _ Medium _
Performance & ‘

Sustainability

/7 = A collaboration between Ericsson, UHB and King's College London,
@ healthcare workers have performed the UK's first remote diagnostic
procedure over 5G network managed by BT. !
= Key actors Innovative
A o Network equipment provider: Ericsson RIS
Business Model & o System integrator: BT & Ericsson
Key Actors © (OIS [T Al&Edge P> ‘
P = A camera based in t'hg ambu.lance transmits high-deFiniFion footage Maturity P> LA
] to the remote clinician. Using a VR headset and a joystick, the ~
EF_ clinician can remotely guide the paramedic through a series of
A procedures based on haptic glove technology. The diagnosis is made
possible by 5G’s ultra-fast speeds and ultra-low latency. This makes . . ore e e
; X I~ . Functional drivers of 5G that Facilitate the initiative
Technical it poss@le Fpr there to be a mere millisecond dfelfay between whaﬁ is
Architecture happening in the ambulance and what the clinician can see miles
away.
- Added Value: Enhan.ced Ultra-reliable qusive S
o Better caré mobile low latency machine-type
. broadband comms. comms.
o Improve care efficiency B2C

i | #a1 ] #Robotics | #Haptics _ | #AR
#Operations #CustomerService



https://www.ericsson.com/en/cases/2020/the-5g-connected-ambulance

il C jally Li
Korea Military Academy Commercially Live

Potential (Concept)
Start Year—2019

5G Smart Military Academy - Smart Training Programs

= SK Telecom and the Korea Military Academy (KMA) develop 5G-
based training programs for soldiers, such as VR shooting
simulations. 5G's low latency and fast speeds allow classes to host
over 200 soldiers-to-be for these programs. Trainees also get
wearable devices so that the academy can use big data and Al to
consistently check their conditions.

Performance &
Investment
Gains

General

Context Awareness

Sustainability

/7 = SK Telecom and Korea Military Academy are collaborating to create
@ a "smart" academy that combines 5G wireless networks with the
latest technology. !
= Key actors Innovative
A o Network equipment provider: / RIS
Business Model & o System integrator: SK Telecom
Key Actors o Operator: SK Telecom Al&Edge P
—_— * The academy implemented a military training system using VR and Maturity D LA
] AR technology. The system is composed of VR-based shooting and -~
_._ tactical training simulators, AR-based command and control
A simulators and training effect analysis systems. Cadets also wore
devicesiandiivere °ffered .the'r F'tness.data analyzed Byl b'.g Functional drivers of 5G that Facilitate the initiative Use Case Type
Technical data technology. This provided them with consistent and systematic
Architecture fitness information.
B2B
- Added Value: Enhanced Ultra-reliable Massive
o Learning & training path effectiveness mobile low latency machine-type
) ) broadband comms. comms.
o Faster readiness of on-the-ground soldiers B2C

Business Value .
#operations N #HR |



https://www.zdnet.com/article/sk-telecom-to-apply-5g-for-military-training/

L] L] L] C i ll L.
Hans Christian Andersen Airport Commercially Live

Potential (Concept)
Start Year-2021

Smart Airport Process Control with 5G - Robot for Fence Inspection

= Airports, ports and many construction sites require several
perimeter-fencing checks every day to comply with security and
safety directives. Current methods usually involve employees

Performance &

patrolling the perimeter to check for signs of damage. At one time, Invgsati?:nt
when flying in and out of Hans Christian Andersen Airport and
glancing out the window, it was possible to see a four-legged robot General
Context éSpot) freely patrolling the perimeter fence and checking for AR
amage.
/7 * In collaboration with the Danish Technological Institute, the Sustainability
@ partners focused on how to unleash Spot - the robot developed by
robotic company Boston Dynamics — on TDC NET's national .
A commercial 5G network.. e s
Nature

= Key actors
o Network equipment provider: Ericsson

Business Model &
Key Actors

o System integrator: Danish Technological Institute & Lorenz
Technology

Al&Edge P>

o Operator: TDC Net

[ )
= The robot was connected to TDC NET's Ericsson-powered 5G. In Maturity P> LA
theory where the 5G network goes, Spot can also go. In fact, the ~
robot can navigate uneven terrain, climb stairs and get into small
A spaces. Equipped with 360-degree sensors, front and rear cameras
and space for carrying packages and supplies, robots such as Spot
could operate in the field as part of emergency response, rescue or

[ ]
[ ]
I

Functional drivers of 5G that Facilitate the initiative

Use Case Type

Technical . S . o
Architecture industrial inspection missions.
B2B
- Added Value: Enhanced Ultra-reliable Massive
) - . mobile low latency machine-type
o Increased connectivity range & coverage for services broadband COmms cOmms
o Greater safety & security as well as less human mistakes ’ ' B2C

Impacted Areas &
Business Value

#Processcontrol #Saftey



https://www.ericsson.com/en/news/2021/3/5g-robot-patrols-airport-fencing

L] L] L] C i ll L.
Estonian Ministry of Defense Commercially Live

Potential (Concept)
Start Year—2019

5G Network for Cybersecurity Training

= With the evolution to Industry 4.0, industrial sectors are increasingly
relying on digital systems to run their operations, exposing them to
new cyber-attacks. To better protect networks and data, as well as

Performance &

national critical infrastructure, military agencies around the globe Invgsati?:nt
are investing in cybersecurity training. The Estonian training centers
feature the latest technologies that are powering Industry 4.0 General
Context transFor.mation, of which 5G networks and devices play a AR
foundational role.
/7 » Nokia announced its private wireless Nokia Digital Automation Sustainability
@ Cloud (DAC) 5G standalone "solution has been selected by the
Estonian company Thinnect OU. .
= Key actors Innovative
A o Network equipment provider: Nokia RIS
Business Model & o System integrator: Nokia
Key Actors o Operator:/ Al & Edge ‘
[ )
—_— » Offered as a service, the Nokia DAC allowed Thinnect to implement Maturity D LA
o a high-performance, end-to-end private wireless network using 5G -~
I to support ultra-low latency and real-time applications. The network
A support both physical and virtual simulations of cyber attacks and is
sl o e evisllefy oele o plraliet drldicat il aEaudiue sysisims, Functional drivers of 5G that Facilitate the initiative Use Case Type
Technical
Architecture
B2B
- Added Value: Enhanced Ultra-reliable Massive
o Robust network and guarantee of data security mobile low latency machine-type
} ) o broadband comms. comms.
o Better protection of national critical infrastructure systems B2C

Impacted Areas & m



https://www.nokia.com/about-us/news/releases/2021/07/14/nokia-builds-5g-standalone-network-extension-for-estonian-cyber-range/

Erillisverkot Group
Next-Gen Public Safety Network through Secure Network

Commercially Live
Pilot
Potential (Concept)

Start Year-2021

Context

©)
A

Business Model &
Key Actors

[ ]
[ ]
I

A
Technical
Architecture

Impacted Areas &
Business Value

In any emergency situation, instant, reliable and stable
communication is key to enable and support successful operations.
First time responders like fire-fighters, emergency medical service
personnel or policemen need to be able to rely on fast and secure
connectivity to save lives. To meet those demands, (Finnish) public
safety agencies are increasingly turning to mobile 3GPP based
solutions due to the capabilities provided by 4G and 5G - such as the
secure and speedy sharing of data, images and video.

Ericsson has been selected by Erillisverkot Group for public
authorities, emergency services and other critical services in Finland,
to provide 5G next-generation core network products and solutions
for its mission critical broadband network.

Key actors

o Network equipment provider: Ericsson

o System integrator: Ericsson

o Operator: /

The next-generation Public Protection and Disaster Relief (PPDR)
network initiative - called Virve 2.0 - is based on commercial mobile
3GPP technology with enhancements to meet security, availability
and resilience. The ten-year deal taps Ericsson’s dual-mode 5G Core
portfolio on a common cloud-native platform. This delivers efficient
total cost of ownership and enables the smooth introduction of 5G
services. Ericsson NFVI, Service automation and VoLTE solutions are
also included, alongside related deployment, learning and support
services.

= Added Value:

o Smoothness in management and control of mission critical
broadband network

o Safeguard information security
o Protect data integrity

#Operations

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative

Al & Edge

Maturity

Medium

(]

m

> N
g

Functional drivers of 5G that Facilitate the initiative

Use Case Type

Enhanced
mobile
broadband

Ultra-reliable
low latency
comms.

Massive
machine-type
comms.

B2B

B2C

m #Edge #Analytics



https://www.ericsson.com/en/press-releases/2020/4/erillisverkot-finland-chooses-ericsson-5g-core-for-next-generation-public-safety-network

¢

A genuine awareness is emerging about the Smart City in Belgium; it extends beyond
the brand image. An inclusive dynamic is pacing the implementation with a human-
centric approach.

SMART CITIES

74 R \BRN CHALLENGES TRENDS
NATIONAL ACCOUNTS Significant effect of quality of life
)<

The mobility, the introduction of intelligent commuting methods and the

Value Added increase of "green" spaces are must-haves. is the average score that Belgian cities and

(Euro, Millions) 3 7 municipalities assign to themselves out of
[ ]

N/A 10. They regard themselves as not yet very

advanced in terms of "Smart City” — the

self scores amount to 3.5/10 (Flanders),

o Tightened sustainability laws 4/10 (Brussels), 3.7/10 (Wallonia).
' Theincreased requirements for a green society driving the necessity to

promote a sustainable (and circular) economy with respect to the consumption
N/A of natural resources.

Labour input
(Persons, thousand)

o of municipalities have already incorporated
35 /o Smart City objectives into their strategy.

Gross Fixed Capital Formation

(Euro, Millions) "

N/A

Technical constraints

The need for sound systems and networks in terms of infrastructure,
cybersecurity and privacy.

Gross Fixed Assets
(Euro, Millions)

N/A

ly On 5G Implementation Abroad © Capgemini Invent 2022. All rights reserved | 88



SMART CITIES ECOSYSTEM

Smart Infrastructure

S

Community Management
& Engagement

&

Governance, Management
& Operations

5G Cooperative Autonomous Buses

J

Connected Vehicles & Infrastructure

N\

5G use cases in each area of the ecosystem

Air Quality Monitoring &
Improvement

5G-Enabled Parking Availability

5G-Connected Airport

Urban Rail Cloud

5G For Commuters & Maintenance

5G-Enabled Safety and Navigation

5G for Environmental Monitoring

5G-Enabled Traffic Monitoring
Sensors

5G Intelligent Waste Collection

5G for Urban Safety

Global Study On 5G Implementation Abroad © Capgemini Invent 2022. All rights reserved | 8




SMART CITIES USE CASES MAPPING

Technical Parameters
(with regards to Innovative Nature and State of the Art

Technology, Al and Edge Implementation, and Maturity )

¢

'S @ Identical Scoring
Intelligent Waste
Collection
L g
Cooperative
Autonomous Buses
Urban Rail Cloud
Connected Vehicles &
Infrastructure
* L 4 .
5G for Urban Air Quality Monitoring 5G for Environmental
Safety & Improvement Monitoring
5G for Commuters & SG-ER\j:il[gdbiE?;kmg
Maintenance
L 2 Traffic Monitoring r'S
5G-Enabled Safety & Sensors 5G-Connected
Navigation ¢ Airport
4 5
General Parameters

(with regards to Performance Gains & Investment Effectiveness, General Awareness, and Sustainability)



Commercially Live

KT Corp b vk BH  pilot

Potential (Concept)
Start Year-2021

5G Cooperative Autonomous Buses

= KT tested two 5G-connected cooperative self-driving electric buses
in a smart city complex to develop a service model, with
technologies the company has accumulated for years. While self-

Performance &

driving technology allows a vehicle to navigate autonomously to its Invgsati?:nt
destination, cooperative autonomous vehicles use vehicle-to-
everything (V2X) technology to interact with each other and on-road General
Context structures such as traffic lights and pedestrian monitoring devices. AR
/7 = The test buses have been built from scratch in cooperation with Stalinl el
@ Edison Motors, a domestic electric vehicle maker, and Phantom Al, a
Silicon Valley autonomous driving technology startup. !
A = Key actors In'r\110\t/at|ve
o Network equipment provider: KT Corp SIS
Business Model & o System integrator: KT Corp
Key Actors o Operator:/ Al&Edge P>
[ )
P = KT _app_lied the real-time. kinematic (RTK) positioning satgl!ite Maturity P> LA
o navigation technology, which enhanced the precision of position -~
I data, as well as a local dynamic map (LDM) and a geographic

A information system (GIS).
Functional drivers of 5G that Facilitate the initiative Use Case Type

Technical

Architecture
B2B
« Added Value: Enhanced Ultra-reliable Massive
o Reduced traffic iams mobile low latency machine-type
. . J . broadband comms. comms.
o Higher security through a reduced number of accidents B2C

#UrbanMobility

Business Value



https://www.ajudaily.com/view/20210330095408792

Commercially Live

NEC Mobility Test Center 4 i e

5G-Connected Vehicles & Infrastructure § N Potential (Concept)
v Start Year—2020

= NEC opened its Mobility Test Center, a demonstration Facility that
utilizes advanced technologies for evaluating automated driving
technologies, coordinating infrastructure, and co-creating solutions

Performance &

with partners. It uses data from sensors installed within a city's Inv(e:satig\Sent
infrastructure. Infrastructure coordination is a system in which
vehicles and roadway infrastructure exchange information quickly General
Context and accurately through wireless communications to prevent AR
accidents, alleviate traffic congestion, and more.
/7 » While utilizing its own know-how and equipment, NEC conduct Sustainability
@ various evaluations and verifications aiming to enable
infrastructure-coordinated mobility services. !
A = Key actors Innovative

o Network equipment provider: NEC
o System integrator: Nokia
o Operator: /

Business Model &
Key Actors

Al&Edge P>

= The NEC Mobility Test Center is equipped with road equipment, such

[ )

m
Maturit —
as traffic lights and pedestrian crossings, as well as edge-computing . > ~

terminals, such as private 5G base stations and C-V2X roadside units.
This is in addition to edge-computing equipment, including roadside

camerasiand .edge'processmg devicesifierialintoneoventhelcenter Functional drivers of 5G that Facilitate the initiative Use Case Type
features vehicles such as buses and passenger cars, as well as

[ ]
[ ]
I

A
Technical
Architecture

important pedestrian equipment, including electric wheelchairs.

B2B

Enhanced Ultra-reliable Massive

- s \{alue: . - mobile low latency machine-type
o Creation of safe, secure, and people-friendly cities (prevent
broadband comms. comms.

accidents, alleviate traffic congestion, support for automated B2C
driving, etc)

Impacted Areas & #wor | #am |  #edge #v2v #va2l #C-v2x
Business Value "
#Mobility



https://www.nec.com/en/press/202011/global_20201106_01.html

W LF George Best Belfast City Airport

5G Connected Airport

1N

Commercially Live
Pilot
Potential (Concept)

Start Year-2021

= The project, rolling out 5G at the airport, set Belfast City Airport on
the road to become smart and help to establish its position as an
industry leader in the field of IT infrastructure. It provides a huge
advantage for passengers, staff and airline partners. It enables the
implementation of the next generation in connectivity technology,
which boost connection and download speeds across the airport,
and enable the building to support everything from intelligent
automation to energy efficiency and enhanced security.

Context
/7 = Belfast Airport has become one of the most highly connected
@ transport hubs in the UK after signing a contract with digital
transformation specialist, Exchange Communications, for the
A installation of 5G.
= Key actors
o Network equipment provider: Exchange Communications
o System integrator: Exchange Communications
o Operator: /

Business Model &
Key Actors

= N/A

Technical
Architecture

= Added Value:
o Enhanced customer experience/journey

o Stimulated energy savings
o Reinforced security
o Improved operational efficiency

#Operations #CustomerExperience

Impacted Areas &
Business Value

Medium

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative
Nature

Maturity

(]

m

> N
g

Functional drivers of 5G that Facilitate the initiative

Use Case Type

Enhanced Ultra-reliable Massive
mobile low latency machine-type
broadband commes. comms.

B2B

B2C



https://www.nokia.com/about-us/news/releases/2021/07/14/nokia-builds-5g-standalone-network-extension-for-estonian-cyber-range/
https://www.internationalairportreview.com/news/152631/belfast-city-airport-installation-5g/

Shenzhen Metro Lines 4 g CommercillyLive

Potential (Concept)
Start Year—2019

Urban Rail Cloud

= Shenzhen Metro Lines 6 and 10 are the first in Shenzhen to benefit
from Full 5G coverage. With the support of cloud computing and big
data technologies, it optimizes service application systems to

Performance &

) - . . L. Investment
integrate various information resources. In addition, enhanced Gains
integration between subsystems and collaboration between service
departments implement information-based management, as well as
C . . L. General
ontext centralized control throughout the operations process. This in turn AR
effectively eliminates silos.
/7 » Based on the urban rail cloud platform and the capabilities of Sustainability
@ Huawei, Shenzhen Metro has constructed a big data analytics
platform. !
A = Key actors Innovative

o Network equipment provider: Huawei
o System integrator: Huawei
o Operator: China Mobile Al & Edge

Business Model &
Key Actors

= Integrated and unified service platform using cloud computing Maturity
technology. The urban rail cloud uses a big data platform to
integrate heterogeneous data resources and mobilize data assets.

A The platform support line-level data analytics, involving device

h.ealth’ energy consump.t'orf MEMEEEMEN Passenger flow §tat|st|cs, Functional drivers of 5G that Facilitate the initiative Use Case Type
Technical line center-level monitoring, emergency decision-making, and

Architecture image-based fire analysis. System operators enjoy comprehensive

visualization on one map, where one click provides global

awareness, with operations that are linked and integrated. B2B
Enhanced Ultra-reliable Massive

= Added Value: . .
o Increased platform security by 80% mobile low latency machine-type
broadband comms. comms.

o Improved IT resource utilization by 50% B2C
o Potential Footprint cut by about 50%

Impacted Areas & " 4l | #Bigbata | #cloud
#Operations #CustomerExperience

(]

m

> N
g

[ ]
[ ]
I



https://www.nokia.com/about-us/news/releases/2021/07/14/nokia-builds-5g-standalone-network-extension-for-estonian-cyber-range/
https://e.huawei.com/en/case-studies/industries/transportation/2021/urban-rail-cloud-solution-shenzhen-metro

Train Station Rennes

5G for Commuters & Maintenance

Commercially Live
Pilot
Potential (Concept)

Start Year-2019

Context

©)
A

Business Model &
Key Actors

[ ]
[ ]
I

A
Technical
Architecture

Impacted Areas &
Business Value

= The project explore various services and use cases that

simultaneously meet the needs of passengers (instant media
downloads (films, series, documentaries) with FASTPOINT),
professionals (video-conferencing on a Lenovo 5G computer),
maintenance technicians (immersive assistance with connected
glasses by Rennes-based company AMA) and even journalists
(Filming and broadcasting 4K videos live using Sony devices).

SNCF joined forces with operator Orange and OEM Nokia as part of
a call for innovative platforms by Arcep.

Key actors

o Network equipment provider: Nokia

o System integrator: Nokia

o Operator: Orange

Orange provide the telecom network services, and Nokia is in charge
of connectivity technologies, including private network solutions.
The Institut Mines-Telecom, through its Values and Policies of
Personal Information Chair look at the notions of trust and
sovereignty applied to telecommunications and more specifically
the issue of hosting data at the edge of the network (edge
computing).

= Added Value:

o Improved customer experience
o Greater security/safety
o Shorter response time for assistance (no displacement needed)

#Operations #CustomerExperience #Safety

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative
Nature

Al & Edge

Maturity

Medium

(]

m

> N
g

Functional drivers of 5G that Facilitate the initiative

Use Case Type

Enhanced
mobile
broadband

Ultra-reliable
low latency
comms.

Massive
machine-type
comms.

B2B

B2C

EETEE BET N R


https://www.nokia.com/about-us/news/releases/2021/07/14/nokia-builds-5g-standalone-network-extension-for-estonian-cyber-range/
https://www.orange.com/en/newsroom/press-releases/2021/sncf-paves-way-industrial-5g-france

- Q9 ~ : Commercially Live
B Bl Helsinki City e Pilot

Potential (Concept)
Start Year—2018

- - Air Quality Monitoring & Improvement

= The University of Helsinki and Bell Labs are developing a tool,
MegaSense, which uses 5G to generate precise, timely data on air
quality. Real-time insights will enable more informed decision-

Performance &

making for cities. A consumer app, GreenPath, is also being created Inv(e:satig\Sent
to give citizens visual updates on air quality via their smartphones.
They could, for example, plan routes around where air is cleaner, General
Context and also engage more closely with air quality levels in their city and AR ‘
what they could potentially do to improve things.
/7 » The MegaSense concept is coordinated by the University of Helsinki Sustainability ‘
@ and applies world class scientific expertise in Atmospheric Science,
Computer Science and Geolnformatics. !
A = Key actors Innovative
o Network equipment provider: Nokia

Business Model & o System integrator: Nokia
Key Actors o Operator: / Al & Edge

= The MegaSense programme, enables solutions by gathering and Maturity
fusing spatially variable gas and particulate measurements from
high-end scientific instruments, commercial air quality transmitters,
dense low-cost sensor arrays, and consumer wearables utilizing 4G

and 5G technologies. The sensor data is bolstered with data from . . ore s
Hhe Unifive ey of eSS SMIEAR rescamh saiers in Frland and Functional drivers of 5G that Facilitate the initiative Use Case Type

(]

m

> N
g

[ ]
[ ]
I

Tetihnlcal China, as well as pollution maps and predictive models. All the data
Architecture .
is merged and processed over the 5G network.
_ _ B2B
- Added Value: Enhanced Ultra-reliable Massive
" . mobile low latency machine-type
o Better quality of life
- . ) broadband comms. comms.
o Positive health & sustainable impact B2C

Impacted Areas & B R #Analytics

Business Value

#Sustainability


https://5g.co.uk/news/megasense-project-uses-5g-to-monitor-and-improve-air-quality/4320/

Commercially Live

Verizon & HERE R b pilot

5G-Enabled Safety & Navigation - Visual Positioning Services I ~ Potential (Concept)
“AH N Start Year-2020

= Verizon and HERE use “co-innovation” for a wide range of _ Medium _

enterprise, industrial and consumer-facing use cases, starting with
applications related to vehicle and pedestrian safety such as
collision avoidance, and better location identification and navigation
for ridesharing pick-up/drop-off and delivery services.

Performance &
Investment
Gains

General

Context Awareness

Sustainability

/7 = Verizon and HERE Technologies have teamed up to create safety

@ and navigational systems based on Verizon's 5G infrastructure and
HERE's mapping and artificial intelligence (Al) tools. !

A = Key actors Innovative

o Network equipment provider: Verizon RIS

Business Model & o System integrgtor; Verizon

Key Actors o Operator: Verizon Al & Edge >
[ )
= Verizon's 5G ultra-wideband capabilities is combined with HERE's HD Maturity P> LA

Live Map and Live Sense computer vision technology to create a ~

[ ]
[ ]
I

vehicle-to-network (V2N) communication system. HERE's Live Sense
SDK identifies vehicles, pedestrians, bicycles, and barriers from a

velicle mounted'c'e.ll p.honei Tihisidata IS thef‘ ST o Ve S 2 Functional drivers of 5G that Facilitate the initiative Use Case Type
edge, where artificial intelligence predicts likely travel paths and

A-rl;::;::::(t:::'e warns vehicles of impending potential collisions.
B2B
- Added Value: Enhanced Ultra-reliable Massive
: . . . mobile low latency machine-type
o Increased urban safety & increased mobility experience broadband comms comms
o Reduced number of collisions ’ ' B2C

i aves | wa ]| #edge #10T
#Operations #Safety #UrbanMobility



https://www.nokia.com/about-us/news/releases/2021/07/14/nokia-builds-5g-standalone-network-extension-for-estonian-cyber-range/
../Verizon%20and%20HERE%20Technologies%20have%20teamed%20up%20to%20create%20safety%20and%20navigational%20systems%20based%20on%20Verizon’s%205G%20infrastructure%20and%20HERE’s%20mapping%20and%20artificial%20intelligence%20(AI)%20tools.

~ - Commercially Live
le WM5SG § V5% Pilot

% N 5G-Enabled Parking Availability through App ‘ Potential (Concept)
I\ Start Year—2021

= Currently, 30% of cars on the roads of West Midlands city centres
are searching for available parking. Local authorities are struggling
to increase parking availability and reduce congestions in busy urban

Performance &

locations. AppyWay enables to maximise the kerbside by equipping Inv(e:satig\Sent
last-mile delivery vehicles or buses with 5G-enabled HD street
scanning equipment. Due to 5G's high capacity, low latency, real- General
Context time availability of parking spaces can then be monitored across a AR
whole city center.
/7 * In partnership with Transport for the West Midlands, WM5G is Sustainability
@ building better digital and transport links. With the support of
parking technology provider AppyWay, a series of trials took place !
A on Stratford Road in Birmingham. Innovative

= Key actors

Business Model & o Network equipment provider: AppyWay
Key Actors o System integrator: / e
‘ o Operator: / &Edge

= Prior to the trial, a Getmapping survey vehicle was equipped with a Maturity
roof-mounted HD camera, GPS and a 5G SIM to allow capture and
transfer of data during the test. The test area was then mapped with
the survey vehicle to create a model for the artificial intelligence to

sy i) (e ikt e (e i) el el eI e el Functional drivers of 5G that Facilitate the initiative Use Case Type

(]

m

> N
g

Technical
Architecture
Enh d ult liabl Massi e
« Added Value: nhance ra-reliable assive
. . . . . mobile low latency machine-type
o Reduce congestion, improve air quality, more accessible for
e broadband comms. comms.
visitors B2C
o Parking availability to an app for Quicker driver journey & Less

time spent on the road

Impacted Areas & #10T m
Business Value #Mobility



https://uk5g.org/5g-updates/research/appyway-5g-case-study-presentation/
https://uk5g.org/5g-updates/research/appyway-5g-case-study-presentation/

= - Commercially Live
B Bl  s«ye piniids BEH  pilot

Potential (Concept)
Start Year—2019

- - 5G for Environmental Monitoring - Cameras-Sensors-Equipped Drones

= Video from a drone, computer vision and super fast 5G connections
have been used to monitor and provide real-time insights into
environmental conditions in the Baltic Sea regarding blue-green

Performance &

algae. Drone-shot video, fast connections and real-time Al-driven Invgsatigwsent

data analysis in data centers offer significant new opportunities for

environmental monitoring. Besides blue-green algae, drones can be General
Context used to track the spread of plastic waste or locate oil leaks Awareness

Sustainability

/7 = Nokia, Telia, Nordkapp, Finnish Environment Institute SYKE, and
@ Vaisala developed new tools for monitoring the environment with
5G.
- Innovative
A Key actors Nature

o Network equipment provider: Nokia
o System integrator: Vaisala, Nordkapp
o Operator: Telia

Business Model &
Key Actors

Al&Edge P>

[]

m
Maturit P
Sea, and the high-resolution video was transmitted over 5G for real- . ~

time analysis. Blue-green algae monitoring is based on multiple
sources of information, including satellite imagery and automated

chlorophyll mea;uremepts from F.emes sailing t.he Baltic Sea, This Functional drivers of 5G that Facilitate the initiative Use Case Type
data was combined with local visual observations made at the

= The camera and sensor-equipped drone was flown over the Baltic

[ ]
[ ]
I

Technical

Architecture shoreline.

B2B

Enhanced Ultra-reliable Massive

= Added Value: . .
o Real-time insights & situational awareness for quicker decision mobile low latency machine-type
broadband comms. comms.

and prevent environmental hazards B2C
o Solutions to global societal pressing needs and challenges

Impacted Areas & #10T m #Analytics #ComputerVision

Business Value

#Sustainability


https://www.teliacompany.com/en/news/news-articles/2019/5g-used-for-monitoring-blue-green-algae-in-the-baltic-sea/
https://www.teliacompany.com/en/news/news-articles/2019/5g-used-for-monitoring-blue-green-algae-in-the-baltic-sea/

N Z - - Commercially Live
wMsG } VS Pilot

% N 5G Enabled Traffic Monitoring Sensors : ‘ \ Potential (Concept)
7 N Start Year—2020

= Vehicle counting sensors with 5G connectivity have been installed
on two roads with a high variety and density of traffic and allowed
the application of live-traffic tracking to be trialled. Thanks to the
data gathered, state-of the art prediction models can be developed
to more accurately forecast traffic Flow and reduce congestion in

Performance &
Investment
Gains

hot-spots.
General
Context Awareness
/7 » WM5G partnered with smart sensor provider Vivacity Labs, to Sustainability
@ validate the application and the use of 5G-enabled smart sensors to
accurately identify and classify road usage in real-time. | .
- nnovative
A Key actors Nature

o Network equipment provider: Vivacity Labs

Business Model & o System integrator: /
Key Actors o Operator:/ Al & Edge

= Lamp posts were equipped with Vivacity smart sensors powered by
4G and 5G connectivity to compare the capability of each network
generation. The solution involved Vivacity's edge processing with
video streaming, only in use when a live incident is identified.

Uil st autom'atlcally blur perso.nal data Fror.n e Functional drivers of 5G that Facilitate the initiative Use Case Type
footage to ensure the highest level of privacy. Then, it can

Maturity

(]

m

> N
g

A-rl;::;::::(t:::'e efficiently respond to traffic incidents while mitigating any potential
data privacy risks.
. . B2B
« Added Value: Enhan.ced Ultra-reliable Massive
o Improved road safety, traffic flow and incident reporting, and mobile low latency machine-type
build predictive models broadband comms. comms. B2C

#Mobility #Saftey



https://www.wm5g.org.uk/projects/mobility/pilot-projects/5g-enabled-traffic-monitoring-sensors/

Universitat Politécnica de Valéncia (UPV) B SommerciallyLive

Potential (Concept)
Start Year-2021

5G Intelligent Waste Collection - Autonomous Vehicles & Smart Containers

= Last-mile logistics and municipal waste collection take a major step
forward with developments incorporating 5G mobile technology,
robotization, and big data. The application of Advanced Urban

Performance &

Delivery and Refuse Recovert (AUDERE) implies a reduction in the Invgsati?:nt

transit of trucks or vehicles (both garbage trucks and parcel delivery

trucks) in the urbanizations, reducing environmental and noise General
Context pollution and improving the quality of life of the neighbours. VR EEE

Sustainability

automate urban waste collection, and logistics in the delivery of
goods and parcels.
= Key actors
o Network equipment provider: Fivecomm
o System integrator: Fivecomm
o Operator: Orange

Innovative
Nature

Al&Edge P>

[ )

= The pilot makes use of two RB-VOGUI robots (connected to 5G Maturity D> LA
network), which allow the transport of smart containers, both for ~
municipal waste and for parcels, to their consolidation center
(emptying and/or filling), depending on their use case. In particular,

/7 = Orange, Fivecomm, Robotnik, Mosaik Urban Systems and Industrias
@ Alegre are designing and developing an intelligent system to
A

Business Model &
Key Actors

two use cases will be validated: (1) m.un'c'pal waste collection, and Functional drivers of 5G that Facilitate the initiative Use Case Type
Technical (2) asynchronous and synchronous delivery of parcels to end users.
Architecture
Enh d ult liabl Massi e
- Added Value: nhance ra-reliable assive
A . mobile low latency machine-type
o Optimized of pick-up routes
o broadband comms. comms.
o Reduced CO2 emissions B2C
o Incentivized waste reduction and packaging reduction (pay-as-
you-throw)

e Valhe #oT | #m | #Robotics | #BigData
#Administration #Sustainability



https://5gpilotosvalencia.orange.es/casos-de-uso/recogida-residuos-inteligentes
https://5gpilotosvalencia.orange.es/casos-de-uso/recogida-residuos-inteligentes

Commercially Live

Seoul City il B piot

5G for Urban Safety with Sensors for Jaywalkers Prevention i N Potential (Concept)

Start Year-2019

= Seoul and SK Telecom's developed "cooperative-intelligent
transport systems" by using 5G sensors and car telecommunications
to warn the latter of jaywalkers, as well as to pave the way for

Performance &

ambulances. 5G have a response time of 0.01 second allowing Inv(e:satig\Sent
drivers to respond quicker to danger. For example, 5G sensors
detect a jaywalker and alter nearby automobiles. Automobiles are General
Context also warned when an ambulance is nearby, and of collisions ahead or AR
potholes created in monsoons.
/7 » Seoul and SK Telecom develop "cooperative-intelligent transport Sustainability
@ systems" that utilise 5G and car telecommunication to increase
safety.
= Key actors Innovative
A o Network equipment provider: Samsung Electronics
Business Model & o System integrator: SK Telecom
Key Actors o Operator: SK Telecom Al & Edge
[ )
o = Seoul and SI|< Telgcom installed 5G aqd sensors at major road§ in Maturity P> LA
] South Korea's capital. They also supplied 5G Vehicle-to-Everything -~
._ (V2X) handsets to 2,000 buses, taxis, and traffic lights. The handsets
A have been co-developed by SK Telecom and Samsung Electronics.
e msFallatlop o t.he. iagkcls aliony bubes aie il Functional drivers of 5G that Facilitate the initiative Use Case Type
Technical communicate with traffic lights. Then, a control center analyzes the
Architecture data from the communications and send a warning to the vehicles
when there is danger.
. : B2B
- Added Value: Enhanced Ultra-reliable Massive
o Ease of movement for emergency services mobile low latency machine-type
L broadband comms. comms.
o Enhanced road & citizens safety B2C

In;paf:ted A:;'elas & #10T m #V2X
HSINESS Valle #UrbanMobility #Saftey



https://www.zdnet.com/article/seoul-and-sk-telecom-to-use-5g-to-prevent-jaywalking/
https://www.zdnet.com/article/seoul-and-sk-telecom-to-use-5g-to-prevent-jaywalking/

¢

The government is trying to satisfy the citizens' thirst for digitalization, at the risk of
being disconnected, through the implementation of tools - e.g., MyPension, Tax-on-
web - that are still minor transformations.

PUBLIC ADMINISTRATION

% CHALLENGES TRENDS

NATIONAL ACCOUNTS D Managing technological changes

The modernization of archaic systems and processes to improve efficiency of

Value Added service delivery while considering cybersecurity and data policymaking Of 856 FPS Policy and Support staff
(Euro, Millions) practices. 8 4% members are “e-gov” functions, which
16,378 ‘ deals with the digital transformation

: dimension.

l Develop environmentally sustainable operations

The environmental policy is an international issue that requires broad-based
cooperation.

Labour input
(Persons, thousand)

221 of the working population are employed in
1 0% the public sector, which includes all public
services, public institutions and public
Gross Fixed Capital Formation . . education; i.e.,, a reduced portion of the
(Euro, Millions) @, Changing behaviors and demand latter For public administration
J The citizens expect to be able to access publicinformation more easily, quickly

2384 and regularly - digitally or not.

Of government officials acknowledge that

Gross Fixed Assets 79% automation positively impacts their activity

(Euro, Millions)
50,782
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¢

The second pillar of the "Brain-Be 2.0" initiative intends to engage and expand
scientific expertise to support conservation, access (including new ICT tools),
interpretation and management of the legacy.

CULTURE

B

NATIONAL ACCOUNTS

CHALLENGES TRENDS

2 Economic downturn
) The impact on financial of the industry, and especially the funding, are not

Value Added negligible; governments and sponsors have cut grants. have been invested in the three federal
(Euro, Millions) €3.5+M museums in order to carry out their
1239 respective transformations, to undertake

digitalization and to make energy savings.

Labour input
(Persons, thousand)

:} Rise of the corporate ethos
a

The need to emulate organizations for profit to sustain and enhance
competitiveness in an increasingly challenging environment.

18 projects are included in the "Brain-Be 2.0"
20"' experiment, one of which includes high-
tech laboratories (3D  microscope,
spectroscopy, radiography, etc) and
another with the ambition to improve the
ICT infrastructure to Facilitate data-level
access through an interdisciplinary
collaboration between cultural heritage
Gross Fixed Assets experts, digital humanities researchers and

(Euro, Millions) data scientist.

5416

Gross Fixed Capital Formation -
(Euro, Millions) B

288

Grasping the digital revolution

The transition opens up new and potentially very beneficial
opportunities/windows - remote art showing, creative art activities, etc.

ly On 5G Implementation Abroad © Capgemini Invent 2022. All rights reserved | 104



PUBLIC ADMINISTRATIONS & CULTURE ECOSYSTEM
©

Community & Culture Public & Private Infrastructure . . .
Legislation & Regulation
Management Management
5G use cases in each area of the ecosystem
( \ ( \
AR For 5G Smart Tourism Drone Infrastructure Inspection [ VR/AR Onboarding & Training ]
\_ Y, L S
e p e \
5G-Driven Innovation 5G Smart Maintenance
\. S L S
4 N\ 4 )\
5G-Powered Smart Museum 5G Service with Al Robot
\ / \ /
( ) s N\
5G Augmented Tourism 5G Remote Inspection & Maintenance
N \
( h 4 N\
5G-Enabled Museum 5G Connected Insulated Area

\. S \ y
Note,: The public administration and culture sectors were merged for the ecosystem analysis and the repository section for consistency. However, the use cases are distinctly indicated by the sectoral affiliation image.
Note, : Some cases belonging to the public administration sector may be similar to solutions specific to other industries (e.g., transport & logistics, or manufacturing). They are however to be regarded in circumstances specific to
infrastructures directly or indirectly related to the public (e.g., railway infrastructures of the SNCB for inspections and maintenance)

Global Study On 5G Implementation Abroad © Capgemini Invent 2022. All rights reserved | 105



PUBLIC ADMINISTRATIONS & CULTURE USE CASES MAPPING

Technical Parameters
(with regards to Innovative Nature and State of the Art

Technology, Al and Edge Implementation, and Maturity )

4.5

3.5

2,5

¢

5G Augmented
Tourism

L 2
5G Service with L 2 X3
Al Robot 5G Smart 5G Smart
Maintenance Museum
Drone Infrastructure ‘

Inspection
2 L 2 © Remote Inspection &

VR/AR Onboarding 5G-Enabled 5G App for Maintenance
& Training Museum Tourism

2 2
5G-Driven 5G-Connected
Innovation Insulated Area

¢

Public
¢ Administrations

© Culture

3.5

General Parameters
(with regards to Performance Gains & Investment Effectiveness, General Awareness, and Sustainability)

4.5



Commercially Live

Changdeokgung Palace | Pilot

Potential (Concept)
Start Year-2021

5G-Powered AR App for Tourism

= To make tourist experiences interactive, the Changdeokgung Palace
implemented alternative reality technology to enhance visitor
experiences by watching a royal court dance performance, playing

Performance &

Korean traditional games in AR, and taking AR pictures. While the Invgsati?:nt
current app targets only physical visitors, SK Telecom plans to
introduce a new app for those who cannot physically visit the palace. General
Context It could allow anyone around the world to take a tour of the palace AR
through different AR and VR platforms.
/7 » SK Telecom in collaboration with the country’s Cultural Heritage Sustainability
@ Administration has launched ‘Changdeok ARirang,’ an AR app based
on 5G edge cloud. It was developed in partnership with Google, !
A Nexus Studios, and Seerslab. Innovative
Nature

= Key actors

Business Model & o Network equipment provider: SK Telecom
Key Actors o System integrator: SK Telecom Al & Ed
: o Operator: SK Telecom e

= Changdeok ARirang AR app is built by leveraging Google’s Cloud and Maturity
AR platform ARCore, as well as other latest AR technologies
including ‘lighting estimation’ and ‘cloud anchor’. The app is

designed to deliver a 5G-based AR experience with ultra-low latency
K1 G ZE e, Functional drivers of 5G that Facilitate the initiative Use Case Type

(]

m

> N
g

Technical
Architecture

Enh d ult liabl Massi e

- Added Value: nhance ra-reliable assive

. mobile low latency machine-type
o Increase attractiveness of the country

] i broadband comms. comms.

o Creative cultural experience B2C

Impacted Areas & m #VR #Edge
#CustomerService

Business Value



https://www.verdict.co.uk/sk-telecom-unveils-5g-powered-augmented-reality-app-tourists/

KTH Royal Institute of Technology

5G-Driven Innovation - Innovation & Research Platform

Commercially Live
Pilot
Potential (Concept)

Start Year—-2018

Context

©)
A

Business Model &
Key Actors

[ ]
[ ]
I

A
Technical
Architecture

Impacted Areas &
Business Value

= KTH has grown to become one of Europe's leading technological

universities and a center for talent and innovation. The university is
Sweden’s largest technical research institution and home to national
strategic research within E-science and IT and mobile
communication. The 5G network’s fast connectivity and low latency
is aimed to attract partners, start-ups and tech-scientists interested
in testing and developing new services and business models using
Telia and Ericsson’s 5G platform.

Telia Company, Ericsson and KTH Royal Institute of Technology
launched a 5G network on the KTH campus in Stockholm that serve
as an innovation and research platform for the academia and
partner companies.

Key actors

o Network equipment provider: Ericsson

o System integrator: Ericsson

o Operator: Telia

The 5G network on the KTH campus serve as a platform for
innovation and research within vital areas such as autonomous
transportation, Internet of Things (IoT), smart buildings and city
infrastructure, industry automation and remote VR. This is the First
5G network on air in Sweden based on 3GPP standards and using
commercial 5G products from Ericsson.

= Added Value:

o Increase the number of innovative solutions and services
o Accelerate digitalization of industries and society at large

#Administration

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative
Nature

Al & Edge

Maturity

Medium

(]

m

> N
g

Functional drivers of 5G that Facilitate the initiative

Use Case Type

. . B2B
Enhanced Ultra-reliable Massive
mobile low latency machine-type
broadband comms. comms.
B2C


https://www.ericsson.com/en/press-releases/2018/12/swedens-first-5g-network-is-live-at-kth-royal-institute-of-technology

Commercially Live

Palace Museum/Forbidden City | Pilot

Potential (Concept)

5G-Powered Smart Museum through High-Tech & Connectivity
Start Year-2020

* The museum has developed an app that provides in-depth Medium
interpretation of cultural relic information and cultural services,
with a total of more than six million downloads. In the meantime, Performance &
the museum has research on the application of VR, AR, Al and other Invgsati?:nt
technologies in learning & cultural environments. It accumulated
rich digital resources of ancient buildings and cultural relics. The two General
Context proposals of the app set an example for 5G application, creating a AR
smart cultural heritage.
/7 » The Palace Museum signed a strategic cooperation agreement with Sustainability .
@ Huawei in the Forbidden City to build a digital and smart museum.
= Key actors . S
A o Network equipment provider: Huawei '"E‘;‘t’sz’e
o System integrator: Huawei
Business Model & o Operator: Huawei
Key Actors Al&Edge P>
[ )
= Under the agreement, 5G Wi-Fi signals cover the 720,000-square- Maturity > El
meter compound, China's imperial palace and the branch museum of N

[ ]
[ ]
I

the institution under construction in northwestern Beijing. It
support it to become a high-tech-backed Palace Museum that

[PIESENLE Vol Fa§ter network sDe?ds' h'gh'deﬂn'uon V'.deo Functional drivers of 5G that Facilitate the initiative Use Case Type
content, as well as instant display of information about ancient

buildings and cultural relics displayed in the Palace Museum.

A

Technical

Architecture
Enh d ult liabl Massi e
« Added Value: nhance ra-reliable assive
- . mobile low latency machine-type
o Better visitor experience
) e . ) broadband comms. comms.
o Operational efficiency (storage, restoration, transportation,...) B2C
o More comprehensive platform for education

Business Value

#CustomerService #Operations


https://carrier.huawei.com/en/success-stories/Industries-5G/The-Imperial-Palace

Ajuntament de Valencia & Prensa Iberica 360° & gﬁg‘tmefcially Live

Potential (Concept)
Start Year—2018

5G Augmented Tourism - AR Glasses for Cultural Guided Visits

= The use of 5G technology in tourism can improve the experience of
tourists based on their position, orientation and profile. In Valencia,
an enriched tourist experience can be enjoyed in the Town Hall

Performance &

square which, thanks to 5G and augmented reality, allows the Invgsati?:nt
superimposition of digital images and additional content in real
environments. Residents and visitors can discover details of the General
Context history of the most emblematic places in the city of Valencia using AR
mixed reality glasses and mobile devices.
/7 * Orange, Huawei and Visyon are collaborating on the project for the Sustainability
@ Valencia City Council and Prensa Ibérica, which allows tourists to
discover the history of each of the selected locations in AR. !
= Key actors Innovative
A Nature

o Network equipment provider: Huawei

Business Model & o System integrator: /
Key Actors o Operator: Orange Al & Edge

= The tour is presented by a host, who, using AR glasses, displays the Maturity
content around the participants with gestures. Unlike other AR
guides, the quality of the content is multiplied thanks to rendering

in the cloud. A dedicated server is able to create the images based
on the. pos[tlon offeachismandidevicerandisend the.m WikhiEoal Functional drivers of 5G that Facilitate the initiative Use Case Type
immediacy in order to create an augmented experience of the

(]

m

> N
g

Tetihnlcal highest level, taking advantage of the speed of the 5G network in
Architecture . .
the city of Valencia.
Enh d ult liabl Massi e
- Added Value: nhance ra-reliable assive
. . . mobile low latency machine-type
o Unique cultural experience anywhere at any time
o ) broadband comms. comms.
o Multiplied quality of content B2C

Business Value

#CustomerService


https://5gpilotosvalencia.orange.es/casos-de-uso/turismo-aumentado

i i C ially Li
National Museum of China B Commercially Live

5G-Enabled Museum - Comprehensive Smart Solutions for Museum 1 M 7 Potential (Concept)

Start Year-2019

= The National Museum of China wants to become smarter. With more Medium

than 6,000 relics on display, the museum is China’s grandest and
most popular museum. And, like every other part of the country, it is

Performance &

. . . .. . Investment
eager to jump in on the tech revolution. 3 ways are co-existing with i
5G-enabled solutions to improve its services: personalized
environments for cultural relics and their preservation, improving General
Context visitor experience, and museum security. Awareness
/7 * The museum has engaged the help of Huawei’'s 5G technology to Sustainability
@ implement ICT infrastructure and smart devices, all so the museum
can “proactively identify customers’ needs”. !
A = Key actors In'r\;mt/atlve
o Network equipment provider: Huawei SIS
Business Model & o System integrator: Huawei
Key Actors o Operator: China Mobile A&Edge P
[ )
P = On one hand, Fhe warehouse; wherg_the relics are stored are Maturity P> LA
] constantly monitored for their humidity, temperature and the -~
_._ presence of hazardous substances in the air. On the other hand, the
A museum uses smart devices to tailor customer experiences. Finally,
it also léses,, Facial rerc]ognltlorr:' dt.echnlo log'J’y 2eoss [l gt (1 Functional drivers of 5G that Facilitate the initiative Use Case Type
Technical ensure that “suspects have no hiding place”.
Architecture
Enh d ult liabl Massi e
nhan ra-r assive
= Added Value: ance a-retiable .
. mobile low latency machine-type
o Easier storage management
o ) o broadband comms. comms.
Improve visitor experience (elevators, car parks, lighting,...) B2C

O
o Energy usage optimization
o Better security

Business Vatue mor | s | #ar ] s ]| sa ] #analytics
#CustomerService #Operations



ttps://govinsider.asia/connected-gov/how-the-national-museum-of-china-is-using-5g-to-save-the-past/

Adif

Drone Infrastructure Inspection

Commercially Live
Pilot
Potential (Concept)

Start Year-2021

Context

©)
A

Business Model &
Key Actors

[ ]
[ ]
I

A
Technical
Architecture

Impacted Areas &
Business Value

= The service allows a drone outfitted with high-resolution cameras

and a 5G modem to be remotely piloted to gather images of the
railways and transmit them in real time. These images are processed
with Al, making it possible to automate track inspection. The use
case also includes an application for virtual reality Oculus glasses
that allows integrated viewing of the images from the inspection
camera and the drone telemetry data in a single device with a 360°
view, thus enriching the remote inspection work.

Telefénica defined and developed the E2E solution; Ineco developed
the drone's on-board systems, the BVLOS control and the Al; Huawei
provided the 5G and computing infrastructure.

Key actors

o Network equipment provider: Huawei

o System integrator: Telefonica

o Operator: Telefonica

5G coverage has been deployed on two railway routes, each
approximately 10 km long and a drone was outfitted with 5G
connectivity and multiple cameras: one with 360-degree vision,
another for inspection with 4K resolution and a powerful zoom, and
a third for BVLOS remote piloting. In addition, the Al algorithm
housed in the edge (computing capacity located inside Telefdnica's
network) is capable of detecting different track elements by
recording their position

= Added Value:

o Simpler, safer and less frequent inspections
o Cost savings from predictive maintenance

#ProcessControl

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative

Al & Edge

Maturity

Medium

(]

m

> N
g

Functional drivers of 5G that Facilitate the initiative

Use Case Type

Enhanced
mobile
broadband

Ultra-reliable
low latency
comms.

Massive
machine-type
comms.

B2B

B2C



https://www.ineco.com/webineco/en/news/telef%C3%B3nica-ineco-adif-huawei-implement-remote-inspection-solution-railway-tracks-galicia-based

CSP Spain & Ajuntament de Valencia

5G Smart Maintenance - Remote Expert Support

Commercially Live
Pilot
Potential (Concept)

Start Year-2022

Context

©)
A

Business Model &
Key Actors

[ ]
[ ]
I

A
Technical
Architecture

Impacted Areas &
Business Value

= Thanks to 5G, the coordination and smooth operation of different
services with staff located in different locations is possible. The
smart expertise project enables staff to share video/audio in real
time, with augmented reality functions, for the resolution of doubts
and incidents. The field operator is assisted by the expert side,
receiving precise instructions via AR pointer or visualizing
documents, images, videos and any other information necessary for
the performance of their tasks.

= Orange and Huawei collaborate with the intelligent maintenance
company Suigéneris, for the City Council of Valencia and CSP Spain
creating a remote assistance platform.

= Key actors
o Network equipment provider: Huawei
o System integrator: Huawei
o Operator: Orange

= The use case is located in a rural environment with predominantly
productive and industrial activity. The packet core has been
implemented in a central location (not distributed). The proposal is
to deploy new 5G coverage in the area of Castro de Rey (Lugo), by
installing a 5G node (gNodeB), co-located with an LTE node
(eNodeB) serving this area.

= Added Value:
o Immediate remote assistance with greater accuracy

o Shorter response time
o Cost reduction
o Indirect environmental impact

#Operations

Performance &
Investment
Gains

General
Awareness

Sustainability

Innovative
Nature

Al & Edge

Maturity

Medium
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Functional drivers of 5G that Facilitate the initiative

Use Case Type

Enhanced
mobile
broadband

Ultra-reliable
low latency
comms.

Massive
machine-type
comms.

B2B

B2C

m #Cloud #RealTimeVideo


https://5gpilotosvalencia.orange.es/casos-de-uso/soporte-remoto-experto

Commercially Live

KT Corps pilot

Potential (Concept)
Start Year—2018

5@ Assisted Services - Smart Robot

= KT Corporation has launched its 5G network commercial service
through an Al-equipped robot named Lota, marking a new era of
innovation in the world's information and communications

Performance &

technology (ICT) sector. The robot guided visitors through the Seoul Inv(e:satig\Sent
Sky Observatory, which sits on top of the landmark 123-storey, 555-
meter-high Lotte World Tower in eastern Seoul. General ‘
Context Awareness
/7 = KT selected an Al robot as its first customer to symbolize its new 5G Stalinl el
@ network service. The company plans to expand into new businesses,
using intelligent machines and B2B operators. . N
A = Key actors Innovative ‘
o Network equipment provider: KT Corp
Business Model & o System integrator: KT Corp
Key Actors o Operator: KT Corp Al & Edge
[ )
. = Because of KT's Internet backbone with full mesh topology and Maturity P> o ‘
o edge communication centers based on control and user plane -~
EF separation (CUPS) technology, its 5G service with ultra-low latency is

uniquely advantaged over other carriers. Full mesh topology is an
A up-to-date technology in which every node in the network has a . . ore e e

N . . Functional drivers of 5G that Facilitate the initiative Use Case Type

circuit connection to every other node. CUPS is an advanced

A-rl;::;::::‘t:::'e architecture enhancement technology indispensable for SA-based
networks of 3GPP standards.
. . B2B
- Added Value: Enhanced Ultra-reliable Massive
o First step towards commercial adoption of 5G br?:dbt;gend lor;titrﬁzcy maggxfn-gype
o Operational efficiency ’ ' B2C
o Assistance in all repetitive tasks to free up skilled labor

i T #al | #Robotics
#Operations #CustomerService



https://www.prnewswire.com/news-releases/kt-corp-launches-5g-service-with-ai-robot-in-s-korea-300764917.html

[ ] [ ] [ ] C i ll L.
Viesgo & Generalitat Valenciana Pﬁ?tmeroa y Live

Potential (Concept)
Start Year-2021

5G Remote Inspection & Maintenance

= 5G technology enables remote inspection and maintenance work to
be carried out in infrastructures that are difficult to access. The aim
of this pilot is to test the application of robots in inspection and

Performance &

. . - . . Investment
maintenance tasks in critical areas such as electrical and railway Gains
infrastructures, where a very high level of reliability and safety is
required. General
Context Awareness
/7 * Orange and Huawei, collaborate with Robotnik and iTeam, to Sustainability
@ perform inspection and maintenance of electrical and railway
infrastructures. | .
= Key actors nnovative
A o Network equipment provider: Huawei RIS
Business Model & o System integrator: iTEAM
Key Actors o Operator: Orange Al&Edge P>
P * Testing is being carried out at the Uniyers'idad Politécnica de Maturity P> LA
] Valencia (UPV) campus, while the validation occurs at the -~
_._ Generalitat Valenciana Facilities (in the vicinity of the campus).
A Remote control of the robots in difficult terrain requires high
infenmation transn?'.ss'on capgc!ty (h'.g.h quality images) ar.‘d ultra- Functional drivers of 5G that Facilitate the initiative Use Case Type
Technical low latency. In addition, as this is a critical system, a very high level
Architecture of reliability and security is required.
, _ B2B
- Added Value: Enhanced Ultra-reliable Massive
o Reduced risk of occupational accidents brronaodbt;laend lor;l;trﬁ?cy maggxren-gype
Allowed inspection of inaccessible areas ’ ' B2C

O
o Shortened response time
o Maximum reliability & safety

Buiness Value. #edge | #a1 ] #Robotics
#ProcessControl #Saftey



https://5gpilotosvalencia.orange.es/casos-de-uso/inspeccion-mantenimiento-remoto

i C ially Li
Taesung Freedom Village Commercially Live

Potential (Concept)
Start Year—2019

5G-Connected Insulated Area

= The next generation technology is available in the South Korean
community in the 4-km wide Demilitarized Zone, that former U.S.
President Bill Clinton once called “the scariest place on Earth”. The

Performance &

200 residents - who live only 400 meters (437 yards) from a border Inv(e:satig\Sent

guarded by heavily-armed soldiers, barbed wire and anti-tank

barricades - cannot leave their homes or work in the fields without a General
Context military escort. The new technology could give access to an easier AR

life because villagers could have access to remote activities without
the need for an escort.

Sustainability

/7 = South Korean mobile carrier KT Corp launched 5G services in one of
@ the world’'s most heavily armed border zones separating the two
Koreas. .
A = Key actors Innovative
o Network equipment provider: KT Corp

Business Model & o System integrator: KT Corp
Key Actors o Operator: KT Corp Al & Edge .

= KT Corp installed two 5G base stations across the village. South Maturit > El ‘
1 . . . . y A®
Korea’'s intelligence service tested the 5G stations to ensure ~—r
network signals do not cross the border. The technology can offer
20-times faster data speeds than 4G long-term evolution (LTE)
net;fvorks. inf befter SUpp:rt o7 el Lntelllggnce ancL erual Functional drivers of 5G that Facilitate the initiative Use Case Type
Technical feqlty wit 'ow atency. oyvevgr, netyvor speeds ma)( e slow
Architecture inside the village school which is heavily protected against stray
bullets.
Enh d ult liabl Massi e
- Added Value: nhance ra-reliable assive
. . mobile low latency machine-type
o Better access to online services
; ) ] broadband comms. comms.
o Better life quality (access to emergency response for a city B2C
without hospital or police station)

e Valhe | #5GNetwork |
Business Value

#CustomerService


https://www.reuters.com/article/us-kt-dmz-5g-idUSKCN1TS0GF

. Commercially Live
Ericsson Pilot

Potential (Concept)
Start Year—2020

VR/AR Onboarding & Training

= Ericsson launched its 5G Smart Factory where its engineering
professionals are trained with almost no face-to-face interaction. By
utilizing the power of virtual reality (VR) in the months prior to

Performance &

R . . Investment
opening, new Ericsson employees were able to learn directly from Gains
peers in the company’s Tallinn smart factory. The approach enabled
Ericsson to staff and open the complex to the target timeline and be General

Context operational from day one - without the need for new foreign AR
factory employees to travel to other locations for face-to-face
onboarding.
/7 * From a classroom in Dallas, Texas, the future USA 5G Smart Factory Sustainability
@ professionals joined their colleagues 8,000km away in Estonia.
= Key actors .
A o Network equipment provider: Ericsson Innovative

o System integrator: Ericsson
o Operator: /

Business Model &

Key Actors Al & Edge

= An Improvement Manager at the Tallinn factory participated live as Maturity
an avatar on top of pre-recorded content for a 360° guided tour of
the Tallinn production site, taking questions, while the Head of
Operations at the Tallinn factory and the Head of People at the

(]

m

> N
g

[ ]
[ ]
I

Faﬂl'gy' oversaw dtL'e gul'dde tohur..Planhs are ;‘n place to d.e‘.’ebp Ehe Functional drivers of 5G that Facilitate the initiative Use Case Type
Technical collaboration and knowledge sharing through 5G connectivity.
Architecture
Enh d ult liabl Massi e
nhance ra-reliable assive
e Va}ue. - mobile low latency machine-type
o Operational Efficiency broadband COmms comms
o Positive environmental impact - reduced travel B2C
o Standardized & scalable training (equitable access to upskilling

opportunities)

Impacted Areas & m #VR

Business Value



https://www.ericsson.com/en/news/2020/5/ericsson-onboards-staff-with-vr
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I. Why investigate 5G abroad?

Il. How has 5G been deployed? |

lll. What are the Forces of the Belgian industry?
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THE STUDY PROVIDES AN OVERVIEW OF FOREIGN 5G SUCCESS STORIES THAT CAN SERVE
AS AN INSPIRATION FOR THE BELGIAN MARKET

What is the rationale for this report?

CONTEXT PROJECT OBJECTIVES

= Create an overview of the successful 5G initiatives within mainly
@ other EU member states, and in particular within the domains that fall

= Due to circumstances, Belgium is late in awarding
under the competence of the federal government.

licenses for 5G. However, this allows to learn from other
countries where 5G initiatives have already been
successfully rolled out and to draw lessons from them. = When selecting/framing the different foreign examples, it is
important to take into account the themes where Belgium already
has a strong position and/or which represent an important value for
the country and where the introduction of 5G can be an important
catalyst.

% = The end result is a report including best practices and successful

» This order is part of the initiative of the Minister of
Telecommunications to invest a cumulative 24 million
euros over the next 3 years in the rollout of 5G
demonstration projects.

» Operators and other parties will be able to submit

les f broad that also indicate where Belgi
proposals, which will be eligible for co-Funding. S llles IO CLTER s SlSe i wniEs e i

distinguish itself.

VISION

Build a powerful & leverageable tool at the national & global level



A 3-STEP APPROACH HAS BEEN PERFORMED TO ENABLE THE USE CASE SELECTION
PROCESS

What was the approach and methodology?

Sectoral and Geographical Focus

« Sectoral prioritization based on the federal dependence and five ranking parameters

« Geographical restriction to the EU28 - for comparability reasons, Asian regions and the
United States (to a lesser extent)* — which are emerging as frontrunners in 5G

Use Case Collection, Categorization, Filtering, and Refinement

« Development of an extended 5G use case database

* From along list towards a short list based on the sectoral and geographical focus, the
deployment status, and six selection criteria (Performance & Investment Gains, General
Awareness, Sustainability, Innovative Nature, Al & Edge Component, Maturity)

Findings and Results Consolidation

D O Ry « Reunification and aggregation of collected information (by sector, type of use cases, network
equipment provider and system integrator, benefits, etc)

« Synthesis and reporting via a standardized format for easy understanding of major differences
and easy replication

*The US is not one of the prioritized regions for the identification of use cases due to its fundamentally, different conditions from-European
regions. Nevertheless, the country has some very robust and non-negligible use cases as good examples.
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COUNTRIES THAT WANT TO STAY COMPETITIVE IN THE

GLOBAL ECONOMY ARE SEIZING THE 5G MOMENTUM

What is the current status of 5G?

67%
Of users claim that 5G
meet or exceed their

58%
Of pioneer bands
assigned in the EU27

49%
Population coverage
achieved by end of

expectations 2021 in EU27
20%
5Gin total Of 5G base stations
CHINA SOUTH KOREA JAPAN us EU27 connections by end of compare to existing
2025 4G base stations
5G base stations 916,000 162,000 50,000 50,000 112,000
Population 1,402M 52M 126M 330M 448M
AT
People/base station 1531 319 2516 6590 3988 1any 500M 5G connections worldwide
Subscriber numbers 173M 17M 14M 15M 8M
Population reached 12% 33% 1% 59, 2% E 112,500 56 basestationsin the EU27
ﬁ,@ﬁ 3 988 Average number of people per 5G
] base stations deployed (EU27)
The number of 5G base stations is 8 times higher in China than in the EU, and this gap rises to 18 times )
greater when compared to the US. The ratio of the number of 5G base stations to the population leads Numberof Member State§ in
to a 13-fFold difference between South Korea and the EU, as well as a 20-fold difference when the US is 2 27 which commercial 5G services

regarded. are available

Source: 5G European Observatory, GSMA



DESPITE A FEW FRONTRUNNERS IN 2018, INCLUDING CHINA, THE HEART OF 5G
DEPLOYMENT OCCURRED IN 2020

Rel-15 (NSA) Rel-15 (SA)
STANDARDS 5G Speed & 4G Core 5G Core Network Massive 10T, URLLC, IOT (NR light), Slicing 5G Advanced (Al, ML, NTN,
Network Core slicing & Terminals Slicing, MCPTT { (RAN), C-V2X, Direct Mode { MIMO, UAV,...)

5G Action Plan EU Toolbox for 5G EU Digital
EU (2016) European Electronic Security Decade

INITIATIVES Gigabit Society Communications Code Connectivity 2030 Digital

(2016) Toolbox Compass

i )

OPERATORS

5G COMMERCIAL
SERVICES IN ALL
EU27 MEMBER
STATES




SINCE ITS ROLLOUT SEQUENCE, THE TECHNOLOGY IS GAINING TRACTION AND BECOMING
MORE ESTABLISHED WITHIN THE EUROPEAN UNION

Beyond the launch, how has 5G spread?

4 N

5G Population Coverage Within the European Union, the 3.6 GHz band appears to be the most frequently
assigned band since it appears in 78% of countries. In contrast, the 26 GHz band
seems to be weak in popularity since it has been assigned by only 7 of the member

100% ﬁey increases since 2020 (in pp*) coun.tries, i.e., a fourth of the L{nion. Overall, there-are still 5 countries, in.cluding
Belgium, that have not yet assigned any of the pioneer bands. Internationally,
Malte (80%), Germany (72%), Cyprus notably in the US and Asia, on the one hand, 5G deployment is being established
x 444 (70%), Finland (64%), Greece (60%), across the mid-band spectrum - similarly to the EU.

Estonia (47%)

France (42%), Ireland (39%), Spain
44 (38%), Italy (32%), Slovenia (32%),

o %
“_' Poland (30%)

5G Spectrum Assignments
Luxembourg (20%), Netherlands
‘ 0% 4 (10%), Slovakia (20%) 700MHz, 3.6 GHz and 26 GHz
) 700 MHz and 3.6 GHz
*° o 700 MHz only
% #
- -

"

T

China \/ \/ X
South x v Vv

Korea

D 4 3.6 GHz only

4 N

While almost half (49%) of the total EU population is covered on average, there
are substantial disparities between the different Member States. Indeed, almost
the entire German population is covered by 5G (90%), while in its neighboring
country, Belgium, only 4% of the population has been covered in 2020 and no
change has occurred in 2021. The other border countries to Belgium emerge as
much more widely covered as well; 90% for the Netherlands, 42% for France, and
20% for Luxembourg.

- j

*pp: percentage points Source: 5G European Observatory

None assigned *

>

Japan X
us v v

LB: Low-band (< 1 GHz); MB: Medium-
band (1-6 GHz); HB: High-band (> 6GHz)
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NONETHELESS, CHINA REMAINS THE FRONTRUNNER IN 5G, TRANSITIONING FAR MORE
INTENSIVELY THAN EUROPE OR NORTH AMERICA

What is the penetration threshold of 5G?

Technology Mix Maturity Assessment

CHINA NORTH AMERICA EUROPE / \

Maturity is defined by a ratio derived from the weighted average between the number of trials and
pilots identified and their respective individual maturity.

The top countries in terms of readiness/maturity, i.e., Spain, Germany and Italy, stand out as five
to six times more advanced than Belgium. The latter is in thirteenth position among the
members of the European Union. At the bottom of the list is Lithuania, the last EU country to
deploy 5G, which is nevertheless considered slightly more mature than Luxembourg and Malta.

ASIA PACIFIC* SUB-SAHARAN \ /

AFRICA
#

Benchmarking Maturity in EU27

Hsc Wi M3G 2G
W 2020 [ 2025 (Expected)
The most widespread technology currently in use is 4G, but a shift
towards 5G is expected by 2025, especially in the more developed
regions and the major powers (China, North America, Europe). The Pacific
Asia is following the transition, but at a less intensive pace. Africa is I I I I I
missing the trend and still relies mostly on 3G at present and would only I I I I I I I
catch the 4G milestone by 2025. ES DE IT FR UK FI NL PT NO CH EE GR BE RO PL BG HU DK SE HR LV AT SK IE CZ LT LU MT

* Except China, Hong Kong, Macau, and Taiwan. Source: 5G European Observatory, GSMA
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THE BELGIAN ECONOMY IS STILL STRONGLY GEARED TOWARDS THE INDUSTRIAL SECTOR

AND MORE PARTICULARLY MANUFACTURING

What are the driving sectors in Belgium?

Top & Bottom 5 Countries Share of Sectors in Total Employment in Belgium* (%)
of Employment (EU27)

85%

80%

75% Manufacturing, 12,30% Education, 9,84%
70% Healthcare & Life
Sciences, 15,20%
. Experts,
65% Scientists &
Public Admin. & Tecnicals,
60% Defense, 8,44% 5,80%
55% I I
50% Wholesale & Retail,
CH NL DE SE NOEU27 BE HR ES IT GR el G (R

*Top 10 sectors accounting for most of the employment

4 N

Belgium accounts for 2% of total EU employment (workers, employees, and self-employed) with an average
level at 64.7%, corresponding to the bottom median of all Member States. The border countries to Belgium
have higher levels of employment, notably the Netherlands and Germany with rates between 75 and 80%.
Total employment in Belgium amounts to 4.8 million persons. This value is largely driven by the healthcare
sector, manufacturing, and wholesale & retail. The aggregation of public services, i.e., defense, public
security, publicadministration, healthcare and culture represents more than 35% of total employment.

- /

Source: OECD

4 )

However, both in terms of GDP and GDP per capita, Belgium is
above the EU27 average and accounts for 3% of it overall. The
gross output is rather supported by the industrial and
service sectors than by public services - notably, a quarter of
all output is generated by manufacturing, followed by
wholesale & retail and EST* activities.

. /

* EST: Experts, Scientists, Technicals

Share of Sectors in Total Gross Output in Belgium** (%)

B Manufacturing

BWholesale & Retail

B Experts, Scientists & Technicals
B Construction

B Transport. & Logistics
BFinance & Insurance

O Real Estate

OHealthcare & Life Sciences

OPublic Admin. & Defense

O0Admin. & Support
**Top 10 sectors accounting for most of the gross output



¢

ICT SPENDING STRUGGLES TO REACH 4% FOR THE PUBLIC SECTOR WHILE IT CLIMBS TO
OVER 12% FOR MANUFACTURING

Beyond the main economic metrics, what are the leading industries?

/ \ Number of Enterprises by Sector in Belgium / \
The preponderance of the

B Experts, Scientists & Technicals EST* sector in the Belgian
mWholesale & Retail economy is maintained and
amounts to barely less than a
quarter of the number of
companies, followed by
BAdmin. & Support wholesale & retail.

mReal Estate

Accordingly, the prevailing sectors in Belgium's production also exhibit the
highest activity surpluses - notably EST* activities, wholesale & retail, and
manufacturing. While the real estate sector appears to be profitable in terms of
capital income (GOPS), the inclusion of other factors of production, such as land
and unpaid labor, have a considerable (negative) impact on its yield (NOPS).

- /

B Construction

B Accommodation & Food

The available data do not offer
oIcT figures for public order activities,
due to a different status of sole

O Manufacturing

o enterprise.
Gross and Net Operating Surplus by Sector in Belgium (GOPS & NOPS) BTransport. & Logistics k /
(EUR)

35 . . .
g % Share of Sectors in Gross Fixed Capital
= Formation in ICT in Belgium** (%) ] o

25 Excluding ICT activities,

20 mICT which — as foreseeable -

mExperts, Scientists & Technicals generate the highest level
of investment in ICT, EST*
activities and manufacturing
are the second and third

EManufacturing

BFinance & Insurance

5

y & é,@& &\Q @Q& & .00 QQ &\@ b@e K 5 @&z \‘@@ BWholesale & Retail largest investors annually,
?}z‘b & Q\@@ %\Q«:’ o&é < c;? .O;B & &S v‘*\c é@*‘ @bo & & @Admin. & Support followed by financial
& O & F & ol & v activities. Public services

& 3 & R & K& e S 9 OEnergy & Utilities . .
< & S & & ¢ - (admin. & defense) provide
Q&% W QS OTransport. & Logistics less than 4% of these

OPublic Admin. & Defense Qvestments. /
BGOPS BNOPS

OHealthcare & Life Sciences
* EST: Experts, Scientists & Technicals

o . )
Source: OECD Top 10 sectors accounting for most of the gross fixed

capital formation (investment)



5G SCALING COULD INCREASE BELGIUM’S COMPETITIVENESS BY IMPROVING BIG DATA & Al
OPERATIONALIZATION

Is there a room for 5G in Belgium?

Internet of Things (l1oT)

Key Takeaway Belgium is marginally below the European average for loT

usage in business. The industries driving this use are

Various technologies could be construction, manufacturing, and transportation & logistics,
upgraded by the integration of 5G, which show a usage rate of 37%, 34%, and 30% respectively. The
and among these, loT, Big Data and sector with the least reliance on this type of technology is
Al often feature prominently. On the administration and support services, with 21%,

one hand, Belgium is in a good
standing compared with its

European peers regarding Al and Big Big Data (BD)

Data. Therefore, the deployment of BD is much more widespread in Belgium than in the rest of the EU;

5G would constitute a tremendous the country ranks fourth — regarding BD use — among the 27 28 620/
enhancement Ffor the activities members. Transportation & logistics players are the biggest : Vs. . o
employing it. On the other hand, if adopters, with 27% of businesses reporting use of it, followed by E (EU27)

the scope of loT is barely less EST* activities and wholesale & retail. In addition, BD have generally '

pronounced in the country compared gained ground over the years, although its scale is waning in the
to the rest of the EU, 5G rollout retail and administrative & support services.
could be a booster to its
incorporation and, consequently, a e .
competitiveness promoter on the Artificial Intelligence (Al)
global scene. The use of Al appears to be more extensive in Belgium than
. . in the rest of the Member States. Although Al uptake still
In addition, the manufacturing, seems low compared to the other two technologies (loT and
transportation & logistics, BD), it has seen a big gain in popularity between 2020 and
wholesale & retail sectors as well 2021, mainly within ICT and EST* activities where Al
as the EST activities emerge as the implementation has more than doubled in just one year. The
sectoral powerhouses of Belgium levels in the latter sectors reach 34.8% and 20.2% respectively.
with respect to various economic Its utilization remains low in the transportation & logistics
indicators. However, it remains to be sector, where it stands at only 5.7%.

determined whether their interest is
just as strong when the deployment

of 5G and the underlying potential
Qbsidies are factored in. /

* EST: Experts, Scientists & Technicals
Source: OECD
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About Capgemini Invent

As the digital innovation, design and transformation brand of the Capgemini Group,
Capgemini Invent enables CxOs to envision and shape the future of their businesses.
Located in more than 36 offices and 37 creative studios around the world, it comprises a
10,000+ strong team of strategists, data scientists, product and experience designers,
brand experts and technologists who develop new digital services, products, experiences
and business models for sustainable growth.

Capgemini Invent is an integral part of Capgemini, a global leader in partnering with
companies to transform and manage their business by harnessing the power of technology.
The Group is guided everyday by its purpose of unleashing human energy through
technology for an inclusive and sustainable future. It is a responsible and diverse
organization of 270,000 team members in nearly 50 countries. With its strong 50-year
heritage and deep industry expertise, Capgemini is trusted by its clients to address the
entire breadth of their business needs, from strategy and design to operations, fueled by
the fast evolving and innovative world of cloud, data, Al, connectivity, software, digital
engineering, and platforms. The Group reported in 2020 global revenues of €16 billion.
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