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5G is touted to be a key pillar in the digital transformation of
the manufacturing sector and enable key use cases

Private 5G takes the enhanced capabilities of 5G and delivers

739.0 it in a tailored way for enterprises

5G technology is
estimated to add close to

$740 billion

to worldwide manufacturing 497.0
GDP in 2030
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_ _ 47 114 248 Ubiquitous coverage Faster speed of New revenue stream
for operational site implementation via neutral hosting
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Private 5G can also address key challenges that enterprises

‘ ’

face in having multiple of interfaces to manage P
o

>

On-premise connectivity will remain a mix of wired and e,

6 0 o wireless solutions —
y/ Z

(o) m

, However, private 5G can help in the following ways... A
of enterprises use at o8

least three forms of

connectivity This leads to significant - _ . N\
operational complexity Reduction in operational complexity m

and fragmentation =

S

—— Wi-Fi Less fragmentation C_=J;

52

—— Ethernet or fixed connectivity

Fewer attack surfaces for potential
- Bluetooth RFID security breaches E
—— LP-WAN, IoT connectivity, ZigBee Lower overall total cost of ownership —
(TCO) g

——  Public cellular (e.g. 2G, 3G, 4G)
Ease of (data) synchronisation with
— Private LTE / 5G / CBRS fewer protocols

00}
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There are a number of challenges for providers looking to
capture the private 5G opportunity in manufacturing

an) (1) (&

Lack of vertical Need for a different Need to identify Demonstrate
knowledge and expertise sales approach and anchor use case business value to
specific capabilities justify investments
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Many ecosystem players lack the vertical specific knowledge
and sales capabilities to address private 5G opportunities

Lack of vertical knowledge @] Need for a different sales approach
and expertise 8 a and specific capabilities

Private 5G is not just a connectivity solution but an
— opportunity to address key customer challenges
and transform the way of working

_ Sales teams need to move from a transactional
approach to more of a consultative approach

The challenge lies in being able to articulate how
— private 5G can address the most pressing pain
points for customers

_ This means working with customers to understand
their challenges and adapting to their requirements

| This requires specific knowledge of the industry _ Decisions also often require alignment across
and of the customers’ businesses. different stakeholder groups across IT and OT
© STL Partners |  Proprietary and Confidential
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There are also challenges in identifying key use cases for
private 5G and quantifying the business value

Need to identify
anchor use case

1 out of 3 enterprises cite cost of private network
— solutions as the most pervasive challenge in
deploying a private network

Enterprises need to identify a standalone anchor
— use case that can serve as a strong motivator to
justify the initial investment

. The ROI for private 5G must also be more
favourable than for other connectivity alternatives

© STL Partners |  Proprietary and Confidential

Demonstrate business value to
justify investments

Enterprises want to be able to understand the
impact on key business metrics before investing

72% of enterprises cited a lack of understanding of
the private 5G ROI

Customers want to understand the potential
impact of private 5G on key business metrics
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1 Challenges in manufacturing
2 Networked, adaptive production

3 Proving the added value of 5G



Challenges in

Resilient production o b
W e

B Efficiency: ability to produce in ﬂ'ne be
possible economical way

B Effectivity: ability to produce
availability, performance and quality

B Zero defect manufacturing: abilit react on

and compensate critical events

B Scalability and flexibility: ability to
production to variants and batch si

apt

,,The dlwdends s:t on the

Fields of tension:
quality vs. time vs. costs vs. scale
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Production research from the cutting edge to 5G

.. Technology Apps
connectivity et

= flexible and resilient
production through
utilization data

=  economical and sustainable
production through zero-
defect manufacturing and
flexibilization

® [ ] [ ] u
Architecture of a networked, adaptive production c
Networked, adaptive production Y,
provides: . . . x>
= digitization of production ClOUd Simhtllll:(:i(::rsl gata D’g ‘tal Twin E
through ubiquitous Data Analytics & —
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., B 5G indoor networks on 3 different shopfloors with 8.000 m? fully equipped
‘ with machines and robots

: B 5G outdoor network if 1 km? at the RWTH Aachen Campus
“ ‘g B 5G-NSA and 5G-SA running on industry spectrum @3.7 — 3.8 GHz

B Simultaneous 4G network running @2.3 GHz as anchor band

Supported by:

* Federal Ministry
&> | of Transport and e
Digital Infrastructure e’

D
— .

on the basic of a decision ‘ _ra n h Qfe r
by the German Bundestag l | T Genter \

e —

} RWTHAACHEN
UNIVERSITY RWTH Aachen
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Implementation projects 5G-Industry Campus Europe

LOGISTICS DATA ECONOMY

U%W m

| PROCESS MONITORING CROSS-SITE PROCESSING
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°® ° ° °® °® ° °® Y
What is missing for 5G roll-out scenarios in industries? ¢
¢

-

>

“

Analysis of the contrll?utlo.n. of industrial 5G to Analysis of the technological E
sustainability .. e

and economic impacts P

How can 5G support companies on their way to net- : : : >

ero CO2 emissions? What is the economical benefit of 5G use cases: N\

2

=2

3

Experimental validation ROI-Tool 50

e.g. 5G-Testbeds (next presentation)

Hiwa | 17 Z41]
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Making 5G pay: How to measure the real impact
Raphael Kiesel, WZL of RWTH Aachen | 10t February 2022
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55% of production companies do currently not plan with 5G

due to uncertainty regarding benefits

Lack of understanding ROI @— 72 %

®

Unpredictable cost

I 56 %

Lack of technical use case
understanding

||@

- I

Lack of staff knowledge I 35

Security concerns

I 32 %

Existing network solutions cover
needs

S @ B

I 26 %

Cultural resistance to change

I 20 %

Delays from redesigning
production

D &

I 20

T T

20 30 40 50 60
Quantity of mentions [%]

Other OOOF 10 %
0 10

© STL Partners |  Proprietary and Confidential

70

\

80

prioritize vendors that can deliver business
outcomes as partners ahead of pure cost or
technology benefits

believe vendors need to articulate a more
coherent vision of 5G in order for them to build
a robust investment case
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How can we solve these concerns and reveal the impact
of 5G In production?




Main idea of our approach:
The benefits define the maximum price!

TECHNICAL TECHNICAL IMPACT ECONOMIC IMPACT MAXIMUM PRICE FOR
CAPABALITIES OF 5G ON USE CASE ON USE CASE ARCHITECTURE
USE CASE 5G-ARCHITECTURE
ANALYSIS a BOUNDARIES

© STL Partners |  Proprietary and Confidential
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Our private 5G ROI evaluation model consists of 5 key steps

SPECIFY SELECT SELECT ENTER GET EVALUATION
APPLICATION 5G-GOALS CONTROL TASKS DATA RESULTS

© STL Partners |  Proprietary and Confidential
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Step 1:

‘ [ 4
Specifying the applications -
U
STEP TYPE CHOICES & INFORMATION STEP TYPE CHOICES & INFORMATION ;IS
o C icati -
L . ommunication
Application AGV/ Assembly Machine i - Ethernet =
Selection Mobile Robot Robot DRI Tool Techno_logy AEILIT=A WHAIE (Wired)
Selection Tl
A0
g
Use Case Control-to- Mobile Control Mobility Motion Control Component Networked Control System Network Architecture \\\‘
Selection Control Panel Automation Check Components Components k
m
q
Q
c
Maximum Current S
¢ Application Brownfield Greenfield -
Performance l Deplovment Applicati Applicat o
Requirements ployn pplication pplication =4
Definition =M
3=
Possible Application & Use Case Communication Technology Future
Communication ¢ Performance Requirements Fulfilling Capabilities Anplication Identical Application for Different Application for
Technologies l Sp:Iection 5G Use Case 5G Use Case
for Application Availability | Latency | Reliability Availability | Latency | Reliability

Definition/Selection by User G/) Check by User i Information by Model Comparison by Model

wima | 17 744
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Step 2:
Goal selection: Understanding the technical objectives

5G-Deployment
Goals

© STL Partners |  Proprietary and Confidential
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Step 2:
Goal selection: What happens in the background?

Expressed Operationalized Consists
by by of

Goals of Key Performance KPI- Elements
5G-Technology Indicator (KPI) Formula
Implementation

© STL Partners |  Proprietary and Confidential @
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Step 2:

Goal selection: Selecting the economic objectives/outputs

Beneficial nature Efficiency of
of investment iInvestment
uﬂl]l]l]l] :
Net Present Value Return on
(NPV) Investment (Rol)
© STL Partners |  Proprietary and Confidential

Operational
cost savings

Oy
L

OPEX/Product

Payback time of
iInvestment

S

Payback
Period
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Step 3:
Selecting the control tasks

General Criteria for Control Task Choice

> <
< 2/

Wireless Control

&y @

Reliability

Availability

Latency

© STL Partners |  Proprietary and Confidential

Example: AGV-Specific Control Tasks

o Necessary Control Tasks

Continuous Monitoring

=

e Configurable Control Tasks

Straight Drive

< Xstraight — >

Crossing

_ L

] [

< Xcrossing

On- and Off-Loading

=
TLoading

[Iom|

— Characteristics depending on the use case and not being influenced by the communication technology

— Characteristics being influenced by the communication technology

&)
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Step 4
Entering data to build a tailored view

Application 5G-Deployment
Characteristics Goals

Choices in the Steps

5G-Influenced & Enabled
Control Tasks

Influence

l

Necessary Data

Facility Data Failure Data Process Data

© STL Partners |  Proprietary and Confidential
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Step 5:

Presenting the evaluation results

Technical Goal Evaluation

| Stacked

Utilization

and NPV with 5G

ce between NPV with 4G

Differen

1,500,000 €

Economic Goal Evaluation

[ With 56 [""""] With 5G - Latency [~—"] With 5G - Availability [~"""] With 5G - Reliability With 5G - ICT
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Let’s have a look at the tool

© STL Partners

Welcome to my tool for evaluating the techno-economic potential of 5G-
technology for your production use casel

This tool supports you in evaluating potential benefits of 5G for your
company or your customerl

In case of questions, please just sent me an e-mail.

| hope that the tool gives you a better impression of the potential of 5G in
production and that you enjoy using itl

Best regards,
Raphael Kiesel

ABOUT THE
TOOL

START YOUR
EVALUATION

Proprietary and Confidential
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Q-& A S ess i O n Please submit any questions using

the GoToWebinar control panel

Yesmean Luk
Principal Consultant

Niels Konig
Head of Department,
Coordinator 5G-ICE

[Enter & question Tor staft]

Fraunhofer IPT STL Partners
Raphael Kiesel Dalia Adib imitiies
Head of Department Director - Consulting @ GoTowebinar
WZL, RWTH Aachen STL Partners




Thank you to every

We hope you enjoyed the session!

If you have any further questions, please reach out:

» Book a meeting with us at MWC: https://calendly.com/ye

« Schedule a call: https://calendly.com/yesmean-luk/private-



https://calendly.com/yesmean-luk/mwc-private-5g
https://calendly.com/yesmean-luk/private-5g-roi-tool-call

About us

;I‘v PARTNERS

STL Partners helps telcos and
their partners innovate, grow
and stay ahead of the
competition. STL Partners
provide actionable insights and
practical guidance on emerging
challenges and opportunities,
with a focus on innovation and
identifying new sources of
growth.

STL Partners is driven by
results: the mission is to design
and drive change that makes
telecoms, media and
technology clients even more
competitive.

INDUSTRY
~ C CAMPUS
/ EURQOPE

The 5G-Industry Campus
Europe is the first site in Europe
to have a comprehensive 5G
network. With an outdoor
network of around 1 km? and a
shop floor of 7000 m?, the 5G
network will cover the area of
the RWTH Aachen Campus
Melaten and the entire machine
hall of the Fraunhofer IPT.

The 5G network is set up to
operate within a frequency
band of 3.7 to 3.8 GHz and will
additionally have access to a
4G network.
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IPT

The Fraunhofer IPT develops
system solutions for net-
worked, adaptive production.
Clients and cooperation
partners come from the entire
manufacturing industry. IPT
combines knowledge and
experience in all fields of
production technology. In the
fields of process technology,
production quality, metrology
and technology management,
IPT offers project partners and
clients individual special
solutions and immediately
realizable results for the
manufacture of sophisticated
components and high-tech
products.

W/ZEA R

Across the world and for many
decades, Laboratory for
Machine Tools and Production
Engineering WZL of RWTH
Aachen University has stood for
successful and forward-
thinking research in the area of
production engineering. In eight
different work areas, research
activities not only relate to
fundamental theories and
findings but also to the
application of findings in an
industrial context. Furthermore,
practical solutions are worked
out for the purposes of
rationalising production.
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http://www.5gsmart.eu/

