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Slovak Telekom — Campusoveé sité \ :

PRIVATNI - privatni mobilni datova sit budovana pro jednoho zékaznika pro interni pouZiti

UNIVERZALNI - jedna sit spole&na pro véechny druhy komunikace a zafizeni

VYSOCE VYKONNA - zalozena na 5G dodava vysokou propustnost sité a zarover doruéuije velice

nizkou latenci

e (03/2019: 3GPP: Prvni faze 5G specifikace R 15 je jiz nasazena

e 05/2020: TMCZ spustil prvni campusovou sitv CR na VSB-TUO zalozena na 5G NSA
e 2021: Prvni komeréni nasazeni (BMW), testbed 5G SA CVUT

e 6/2021: ST spustilo prvt privatnu campusovd siet na SK - CEIT Zilina
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Jaké parametry prinese 5G technologie

Vysoké prenosové rychlosti a navySené kapacity sité W
ENHANCED MOBILE BROADBAND

VysSi rychlosti VysSi kapacita Vyssi mobilita)
Lightweight
signalizace Presna lokalizace
eMBB
Vysoka hustota Edge Computing
, g zarizeni
Nizko energetické
zarizeni Slicing/
sprava QoS
mMTC uRLCC
MASSIVE MACHINE TYPE COMMUNICATION ULTRA RELIABLE AND LOW LATENCY COMMUNICATION

Nové loT produkty a reSeni
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Sluzby pro kritickou komunikaci



CAMPUS Predstaveni ¥y

LTE-Advanced poskytuje realnou propustnost az 100 Mbit/s downlink na uzivatele a 20 ms
Latenci
e 4G malimity v real - time operacich, poCtu pripojenych zafizenich a spolehlivosti

5G™ srovnanis LTE :
* 10 Gbps Sitka pasma pro koncové zatizeni
e Extrémné nizka latence az 5 ms (ve standardu Release R16, StandAlone)

Massive machine-to-machine communication az 1 milion/km?
Extrémneé vysoka dostupnost (99,999 %)

*5G parametry jsou dostupné od standardu Release R16, 5G SA (StandAlone)
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Porovnani prumyslové wifi a 5G campus — mobilni robgt |
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Kooperace 5G verejné a privatni siteé

CAMPUS-SOLUTION

Relable, Nighpericemance neswork soktions for industry 40

Public network
With dedicated

mobile network

Interaction of

S machines on
: campus

Easy connection to other networks

Information
about/configuration
of production processes

antenna on i
.......................................................... & | e premises
\\\ ———— |
N e -.. Private LTE/5G
W Strong data security £ 5 “~_ Close campus network
~ Noaccess to private e \ o
--------------- network form outside 3 : 2 i
=2 — Hnal- E Predictive Maintenance
for private < 5 EageCIud Fast reaction

in case of problems
~

Mobile/public
LTE/5G network

Autonomous to the truck
- on shortest way

1
q- L | LIFE IS FOR SHARING.




5G campus PUBLIC / Privatni EDGE CLOUD

PUBLIC

aWS., /AAzure 3

s PRIVATE

BIG DATA

Dafined Matwork)
Hlt Furnotion
Wirtunalizaton
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Campus network je nabizen pres use case ﬁ

Hlavni pozadavky zakazniku: 4

Y -
e

navysit pocCet zarizeni

prizplsobit se mistu, kde poZaduje provozovat CN

pozadavky na vykon

datova propustnost, latence, QoS, SLA,...

bezpecnostni pozadavky

pozadavky na provozni podminky CN (24x7, 8x5,...rlizné vyluky provozu apod.)
interoperabilitu s jinymi stand - alone sitémi jako napfiklad wifi

sprava SIM karet

obchodni model CAPEX/OPEX
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Campus network (CN) RELEASE

Industrial loT

5G
release 15

Extreme
mobile
broadband

Other
verticals

Network
deployment

& automation

Device

enhancement

Release 16

* Ultra-reliable low-latency
communications (URLLC)

* Time-Sensitive Networking (TSN)
* Private networks

NR in unlicensed spectrum

Vehicular communication
(uszn)

Release 17

« Time-Sensitive Communication
(TSC)

« Neutral host

* “NR-light" for Industrial loT
* High-accuracy positioning

« Sidelink enhancement for

public safety and pedestrians
e Multi-cast

* Non-terrestrial networks
(satellite and HAPS)

« Railway (application layer)

nced MIMO

ity enhancement




Campus network (CN) RELEASE ~

2020 2021 2022
Mar. Jun. Sep. Dec. Mar. Jun. Sep. Dec. Mar. Jun. Sep. Dec. Mar.
TSG#83 TSG#84 TSG#8s TSG#86 TSG#87 TSG#88 TSG#89 TSG#90 TSG# TSG#92 TSG#R93 TSG#94 TSG#95

1-16 RAN Comp ; |

Rel-16 Stage 3 Release ] 6
) Rel-16 RAN4 I
|

.Re‘I-I7 Stage 1 Relecse ] 7
i |

G

Rel-16 Stage 2

Rel-17 Stage 2

Rel-17 Stage 3

Release 18

-----------------

Source: 3GPP 1SG SA#87e. 17-20 March 2020, e-meeting document SP-200222 © 3GPP 2020
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Vybrané 5G CAMPUS reSeni v prumyslu #I(

Digitalni dvojce

Velké mnoistvi pripojenych senzoru,
c¢idel a nl'nodemﬁ

Trasovani a sledovani Rekonfigurace vyrobni linky
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5G CAMPUS TMCZ EKO-SYSTEM

Standard Offerings Assets & 3rd Party
Expertise Solutions
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Operations & Service Management
Digitalization Roadmap




* Logisticka centra
e \elké kancelarské budovy

e Letisté

e Univerzity

* Hotely

» Stadiony

* Nemocnice

e amnoho dalSich
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Campusove sité na Vysokych skolach

VSB TECHNICKA
|||| UNIVERZITA

o,
& CZECH INSTITUTE OF INFORMATICS, —r \TJ’;EE:IEC?(EENI'
Fi ROBOTICS AND CYBERNETICS v BRNE e

O3RN ZEMEDELSKA ) &
UNIVERZIITA ¥V PRAZE
V provozu :
e 4G/LTE
e 5GNSA Pfipravujeme: Pfipravujeme: Pfipravujeme:
° = s e 5G SA
Pripravujeme: 0GSA - 2Q/20e1 5G SA

e EDGE CLOUD
e mmWave 26 GHz

¢ |ndustrial loT

T 5G SA
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e 7. stand-alone testbed v
Evropé

e |Industrial loT

e |ndustrial loT

e |ndustrial loT



Prvni 5G CAMPUS TESTBED v CR e mnnnads 4

n UNIVERZITA
" osTRAVA

E Campus Network aplikace

Health and Environmental Impact Analyzes

Provadéni méfeni a analyz (DP) @ 5G NSA

LA Home Care
¥ Automotive

Outdoor AGY (Autonnmni automobily) loT senzorika AGV 5G possitioning; testbed loT tlagitka; testbed

(Demo[:ar, aplikace s Mind Sphere) (ikoda Auto; Follow the Uehicle) linka autonomni voziky MIR oudoor a indoor
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