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5G privatne campusove siete — kluc k
digitalnej transformacii v priemysle a
logistike
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Rudolf Koncéok, Product Owner 5G private, Slovak Telekom
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<5ms
Process
automation

25ms
Drone control

<30ms
Augmented Reality

<50 ms

Virtual Reality

Driver safety

200 ms
Fastest human

reaction time

250 ms
Average human

reaction time
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5G - Latency guaranteed

4G - Best effort latency
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5G Privatne siete:

Latencia 10-40 ms
ey
tok @ 1 Gbit/s
Pripojené zariadenia I@ 10,000 zariadeni/km?

* Podla priradeného frekvenéného spektra
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Vyznamné
5G Radio & ZhiZenie
LTE Core
LTE anchor

band

1 Milidn zariadeni/km? X 100



5G EDGE Computing umoznuje spracovanie v realnom case
a velmi kratke casy vypoctov s celkovou odozvou < 10 ms

4G alebo WiFi — Aktualne priemyslové use cases

M oo !

Koncové zariadenie Pristupovy bod Zakladnova stanica Core siet Aplikacia
Doba .
Cas
prenosu v ms
paketu y

5G EDGE —rieSenie v realnom case s latenciou < 10 ms

Edge Computing vyrazne

N
,, E Znizuje Iat,encith tym, ze
- relevantnu sluzbu fyzicky
priblizuje uzivatelovi alebo

Koncové zariadenie Pristupovy bod Zikladriova stanica EDGE ; . .
koncovému zariadeniu

Doba «—————— 05-5ms

prenosu
paketu 4———— (05-5ms ——————> — 1-4ms —>
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Aké parametre prinasaju 5G technologie

Vysoké prenosové rychlosti a navysené kapacity siete

ENHANCED MOBILE BROADBAND

Vyssie Vyssia Vyssia
rychlosti kapacita mobilita)

Lightweight

signalizace Presna lokalizacia

eMBB
Vysoka hustota Edge Computing
, L, zariadeni
Nizko energetické
zariadenia Slicing/
sprava QoS
mMTC URLLC
MASSIVE MACHINE TYPE COMMUNICATION ULTRA RELIABLE AND LOW LATENCY COMMUNICATION

Nové loT produkty a rieSenia

Sluzby pre kritickii komunikaciu
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Nie je 5G ako 5G

5G brodcast

Enhanced DL/UL MIMO,
multiple transmission points

NR- Light Reduced Capability

D eMBB — enhancgd gz}o Lnébg:rieMTC/NB-loT end @ (RedCap) for low-complexity
broadband services loT
Mission-critical services with
(p) 5G core network and .
enhanced E2E security @ eURLLC (e.g. 5G NR loT ﬁ More capable, flexible IAB

E’ Sub-6 GHz with
massive MIMO

%(&5 Advanced channel
coding

Leading 3GPP RELEASE 15
evolution of Established 5G NR technology

5 G foundation
. Scalable OFDM-based

L air interface

(77 Mobile Wave

OO .
o Flexible framework

@@ LTE integration

[@] Private Networks, SON

Unlicensed spectrum across all

@ Positioning across use
use-cases

cases
eMBB evolution —

improved power, mobility, New spectrum above 52.6 GHz

more
RELEASE 16 RELEASE 17
Expanding to new use cases and Continues expansion and
industries enhancements

~1.5-2 years between realeases

@ Centimeter accuracy lloT with

&=, 5G NR Cellular V2X
mmWave

Better coverage with IAB, Expand sidelink for V2X

== uplink, MIMO ~ reliability, P2V, loT relay
5G NR in unlicensed Enhancements to 5G NR
spectrum === industrial loT

IAB integrated

ﬁ Non-terrestrial network (i.e.
access/backhaul

satellites)
Rel-15 deployment learning,
%g eMBB enhancements, XR,
others

D Further eMBB enhancements

g% Full-duplex MIMO

€ Extended reality (XR)

() Smart repeaters for coverage
expansion

Automotive and NR V2X
°~® enhancements

RELEASE 18+

New wave of 5G innovations in the
decade-long 5G evolution

v

5G ADVANCED

Non-terrestrial network
enhancements

@ 5G NR-Light expansion for loT
and more

1
L.:Q.li* Al/ML data-driven designs
()
Broadcast enhancements

D Sidelink in unlicensed spectrum



Dedikovana privatna
0 mobilna siet
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| okalne rozSirené verejné
pokrytie

(@) (@)
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Verejné mobilné
pokrytie
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5G PRIVATNA VS VEREJNA SIET ﬁ )\ P

CAMPUS-SOLUTION

Relable, Nigh-pericemance network sokutions for industry 40

. Mobile/public
Public network LTE/5G network
= With dedicated
25 antenna on i
g g premises
T e s - R 11
- N, —
S Bt
_. o PR s S Private LTE/5G
W Strong data security S : %2 " Close campuinetwork
~ Noaccess to private b3 S O ==
_______________ network form outside & e
», > : ‘-.. 3 ;s ~ . s
2 o 3 . - % - - ~ ~ ey ‘

é’ .__--," Server + Software SEE N . Predictive Maintenance
8 " for private _ ' O Eggl;?;l'o.u e e Fast reaction
g mobile network 5 % in case of problems
£ ! ' E
=
z

)\

= ] 10, Interaction of
Information = machines on
about/configuration N\ i 4 campus
of production processes

Autonomous to the truck
Easy connection to other networks

- on shortest way
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Trhové segmenty / 5G privatne siete

Manufacturi
ng

Smart City
.......................................................... Steel

e Grid

Mining



Priemyselné use cases pre campusove siete

A

Campus-wide connectivity

Multiproduct production line

Production line reconfiguration Real-time remote monitoring

v

Predictive Maintenance

Automated guided vehicles

Automation of shipping processes AR for repair & maintenance




Use Case: Procesna automatizacia intra logistiky

~N

Use Case: Automatizacia procesov
a pracovnych postupov pre zvysenie
efektivnosti intralogistiky

RieSenie: Integracia 5G Campus
siete pre automatizaciu procesov
nakladania a vykladania, dopravné
systémy bez vodica a riadenie
dopravy a zasob pomocou dronov.

Dlhodoba vizia: Simulacia
procesov prostrednictvom

digitalneho dvojéata intralogistickych ®

procesov

5G Campus
Network

—>
-

Drone (inventory /
transport)

RCH

Seamless
Scanning

Customer
Cloud Plattform

Enterprise Resource
Planning (ERP)

orders

Real- Tlme AT
Management - -
Automatic quality

Informatlon control

Digital work

>

Gateway

Stand time
monitoring

Number plate
recognition

"5 JAutomatic goods|

a booking

Real Time Video
Surveillance

Seamless Connectivity)
(Multipath)




WLAN vs LTE/5G

QLE QWiFi @56 J s ges PERSPECTIVE
LTE WIFI 5G (incl. NB-IOT)

Low High  Low High  Low High
DIMENSIONS KEY DIFFERENTIATING FACTORS 1 2w 1 2 e 1 2 e
Network resource flexibility (low & high bandwidth applications /

diversity of use cases) lk .\?\ /‘ o'
1
Setup and network End device availability / penetration \Q\ ‘> <
management i
1
Ability of seamless network integration (to public macro networks) \’ (

Long distance capabilities (cell coverage and wide area )

1
Coverage & Mobility ]
Mobility (high velocity for end devices, e.g. outdoor ) ( ?/ * .'
_ :
Massive Machine-Type . . . .
Communication (mMTC) Device density (number of connections per access point / cell) ‘ .'
_ :
Ultra-Reliable Low- Security & anti-interference capability ) ‘\ 6\ .'
Latency Communication b

(URLLC) Latency (access network only) ( \\.
\\

enhanced Mobile . . ) _ - \. AN
Broadband (eMBB) Maximum Bandwidth (available spectrum with efficiency) \. 0

/‘\F+J /.\/

WiFi4-5 WiFi6



Porovnanie priemyslovej Wi-Fi a 5G privatnej campus siete




— Prieskum Ericsson 07/2023  Aieieesce

ERICSSON

What is the makeup of your current production floor How satisfied are you with your current production floor
data network? (Please select all that apply) data network?

Completely satisfied=5 15%

Wi-Fi 81%

38%

Wired Ethernet 67%

34%

Private Cellular

=
2
[l

10%

Other Completely dissatisfied = 1 3%

.
1))
£

17



—

e

ERICSSON

INTELLIGENCE

Security (47%) and cost (36%) are the top concerns and limitations with current production floor data

networks.

What are your biggest concerns with, or limitations of your current production floor data network?

Security

Cost

Range and coverage

Reliability and predictability

Speed (throughput)

Complexity

Capacity (support for high device density)
Interference

Compatibility with owned devices

Energy efficiency

Latency (time delay)

Cumbersome to maintain

Ability to accurately position devices/things
Other

(Please select the top three.)

C_______________________________________________J¥j
T hhhhkN™™,  36%
A 24%
I 22%
e 229
e 22%
—— 16%

— 13%

I— 11%

I 9%

I 9%

I 6%

I 6%

. 2%
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-~ INTELLIGENCE.

ERICSSON

Respondents would integrate a private cellular network into their manufacturing operation in an
effort to improve functionality (50%) and to improve network security (50%).

For what purpose would you embark on integrating a private cellular network into your
manufacturing operation? (Please select all that apply.)

Improve coverage, capacity, speed, reliability, QoS and mobility _ 50%
Improve network security _ 50%
Need to overcome limitations of Wi-Fi _ 29%
Consolidate various networking technologies _ 27%
Realize Industry 4.0 and Industrial loT _ 26%
Increase control of the network _ 24%
Need to replace legacy network _ 21%
Availability of industrial spectrum - 11%

other [ 2%
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5G privatne siete na univerzitach a vyvoj use casov

TECHNICKA UNIVERZITA
VSB TECHNICAL @ V KOSICIACH
|| || UNIVERSITY
OF OSTRAVA

1t 5G SA testbed in SK
* AG/LTE e Industrial loT

e 5G NSA and 5G SA soon

LU C2ECH INSTITUTE OF INFORMATICS = | BRNO
ooy ROBOTICS AND CYBERNETICS r Lobaertiny
Gl OF TECHNOLOGY
e 5GSA
o 2nd SA testbed in Europe

* 5GSA

e |ndustrial loT

e |ndustrial loT

TECHNICKA
UNIVERZITA

V LIBERCI
www.tul.czll |

e 5GSA E;HLTFEERSSC!ITELGES PRAGUE
e 1st, ORAN testbed e 5G SA
in CEE

¢ Industrial loT





https://drive.google.com/file/d/1VFzTA0XpfAS_YKMqZIrSP6dfSiLHEh2R/view

Kompletny ekosystém

T

Technology Partnership = Certification of LTE and 5G el E
modules for the various campus
solutions
" . P £ s
— MAVENIR Solution Partners o
ERICSSON cradiepont "= EK
Bl aWS = Incubation of solutions based on
] Microsoft ~_ mobile technology in various MOX/N\ w realwear

product areas.

e _ _ | N
Industry References Industrial routers, AR devices, Ql'i PEG/\TRON
industrial tablets, autonomous «:TELTONIIM

Deutsch .
= Well-known reference projects in il hiesse ™ E transport robots ZEBRA  Rokid  siEMENS

various industries OSRAM = DTSN
SCHAEFFLER Portfolio Development PHCGNIX
ARBURG p CONTACT

VO ip- i
e"Werner -von-Siemens Centre - P? anerShJF:j ba_sed devfellc,)pr:ent I lcom
fcrlndustryand Science of the en evice portfolio for
TOYOTA ifi
@ x BorgWarner specific campus use cases WWI\’bC D I G I '
E = I T I listron NeWeb Corp. ®



Domu » V kolinském zavodé Toyota bézi privatni 5G T-Mobile

P rlva,tn e SG Siete \V} p raX| V kolinském zavodé Toyota bézi privatni 5G T-Mobile

Redakce, 7. Prosinec 2022 - 11:31

Spusténi 5G standalone sité ve vyrobnim zavodé povede k migraci sluzeb
kontroly produkce do nové sité. Zaroven vzroste integrace dat logistiky a

kontroly diky moznosti vyuzit sirsi $kalu senzoru.

Privatni 5G sit& jsou podle analytik(i globalnim technologickym skokanem pro toto desetileti. Siroké aplikaéni pokryti,

vysoka Urovefi bezpe&nosti a nizka latence je preduréuji pro nasazeni v primyslu. Dosud spousténé privatni sité

v Cesku byly doménou akademického prostfedi, kde maji velky potencial pro vyzkum a realizaci testbed(. Komeréni

nasazeni v exponovaném segmentu automotive je ale o nékolik krokU bliZze k praxi a samozfejmé ukazuje, pro¢ je
e e S potfeba mit na zfetel vysoky potencial 5G z hlediska vyvoje. Pro Toyotu neni tato sit prvni, v podobném rezimu je 5G

(@ntinental’s i [ o — nasazeno také v Belgii a v Polsku. Mezi prvni aplikace bude patfit fizeni Fizeni autonomnich voziku véetné pfgsného

uréovani polohy ve skladech i pfi dodavce materialu na linku. Velky potencial méa pro Toyotu nasazeni senzoru pro
kontrolu kvality a dal$ich zafizeni kategorie loT. Spolehlivé pfipojeni a nizka latence umozni analyzovat data v realném

tase.
T-Mobile ziskal prvniho zakaznika na
privatni 5G sit, bude navigovat skladové
roboty
e & aconmey & B R e et AN SEDLAK| 9.9.202 o torizor [ [

Press Release August 24, 2023

Digital Factory: First Continental Plant in
Europe Equipped with 5G Network

Contact

. &

Sebastian Fillenberg

Private 5G network from T-Mobile will connect more than 1,000 devices and sensors at Continental’s plant in Brandys
nad Labem

Smart connectivity provides a basis for overcoming current and future challenges in display manufacturing

5G optimizes manufacturing processes, allows for greater efficiency and reduces downtime

Continental Automotive

“With the introduction of a private 5G network at our location in Brandys nad Labem, Czechia, we have reached a

significant milestone on the road to the digital factory,” says Thomas Ebenhdch, head of Operations in the User o +4963760372234

Experience business area at Continental Automotive Sw; sebastian.fillenberg@contine
ntal-corporation.com

Cesky T-Mobile po nékolika vybudovanych sitich na zdejsich univerzitach rozjede
prvni komeréni privatni 5G sit ve svém portfoliu. Doda ji spolecnosti Kvados,
kterd se zabyva automatizaci a logistikou ve skladech.






KVADQOS - prlvatn
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5G s

pro logisticky ShowRoom

Definovani parametrd pro 5G privatni sit
3 haly po 2tis. m2 + outdoor 2t. m2
Jak probihal vybér technologie a dodavatele
Prabéh realizace
Praktické zkusenosti z provozem

Rozvojové plany

>\ The Country

For The Future

25



" : ‘,,y inﬁ “

. "“
» =T - ":3

(»

Roboticky vozik pro Autonomni paletovy
manipulaci s paletami roboticky vozik

Automaticky robot pro

. . Automaticky paletovy sklad
praci s prepravkami

26



KVADOS — privatni 5G sit pro logisticky ShowRoom

4

Navigace
pomoci svétla

Presné automatizované
ramena meéreni a vazeni

Roboticka

Uklidovi roboti

27



KVADOS — privatni 5G sit pro logisticky ShowRoom
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