\\

Mobilni sité pro kritickou komunikaci

4G/5G in Mission Critical
networks

KKDS, Olomouc, April 24th, 2025

Anton Dziak, Account Manager, Mission Critical Networ

Ericsson Czech Republic and Slovakia



Agenda

® Pozadavky na kritickou komunikaci




Rozsifovani trhu pro mobilni sité 4G/5G

Rozsifeni LTE/5G sité pro nové organizace a odvétvi

Al @ S A U R

Vyuziti existujici sitové infrastruktury pro
nové pripady pouziti

Virtual Private Enterprise Networks

M O CH e e

glls Laptops FWA Bro§d- AR/VR Vehicles
phones casting

Mobile broadband Enterprise private networks

Rail

CSPs
Tradiéni vyuZiti mobilni sité

Mining

Oil & Gas
Logistics
Public safety
Utilities
Defense
Airspace
Satellites

Office spaces
Manufacturing

4G/5G — Sitova platforma pro bézné ucastniky, podniky a vladni instituce
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4G/5G pro kritickou komunikaci budouci

Urychleni digitalni transformace pro vlady a kriticka odvétvi
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Bezpetnost “Zeleznice Obrana Digitalni vzdusny
verejnosti e vzdusny prostor

Saving lives, protecting property Delivering next-gen smart Driving greater utilization and Maximizing effectiveness in data UnIockﬂ§Q§Wusiness

and enabling a safer society grids, for operational productivity from rail networks rich operating environments opportunities in the sky

excellence
Enable seamless cross-domain collaboration | Improve situational awareness | Accelerate response through accurate decision-making

Pfistup ke komunikacni sluzbé zalozené na 3GPP 4G/5G, kterd poskytuje bezpecnou, spolehlivou, odolnou a

4

predvidatelnou konektivitu a digitalni kapacitu vyzadovanou profesionalnimi koncovymi uzivateli



Reference Ericsson na implementované sité pro kritickou
komunikaci Europe

© Public Safety
Utilities
Defense

® Rail

® Digital Airspace

Pro-M, Hungary e Electricité de France (EDF), France

MSB, Sweden @ PGE, Poland

Faroese Telecom, Faroe Island ® Naturgy, Spain

EriIIisverk,and °
me Office, BT¢

ADIF, Orange, Vodafone, Spain @

Americas

FirstNet vi
Evergy, US
Ameren, US
Southern LINC, US
NRTC, US

LCRA, US

US DoD - various projects srael Ele rif Island,

Multiple deployments in the

c Government, Kuwal
region

Multiple deployments inthe region* ' ’

Asia Pacific

>
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Multiple deployments in the region*

Telstra, Australia @@

* Due to reasons of customer confidentiality, some projects cannot be disclosed.



Kritické funkce sité zabezpecuijici
pozadovanou vykonnost




Transformace od tradicnich siti k mission critical 4G/5G

Virtual Collaborative
Reality EE Robots
Automation :

UAV control & «*%e Vehicle SO
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Precise
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Remote : Autonomous
Control & Vehicles ---J\r
Digital Remote
twins Surgery




Trhove trendy P
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Prioritized access Growing CSP Pro-active Mission Geopolitics
access to spectrum engagement Mission Critical
spectrum communities

Al: Artificial Intelligence

‘ API: Application Programming Interface
V2X: Vehicle-To-Everything

AGA: Air-Ground-Air
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Flexibilni model nasazeni siti pro razne
strategie

Full dedicated

_________

| APP ||

_________

e——— Spectrum allocated to Mission Critical ——e ®

_—
', Existing operator assets

MOCN in gov.
and MNO spectrum

. Dedicated private assets

. Shared assets

Secure Network slicing™
MVNO
Slice D
Only commercial spectrum J

* Implemented only for high bandwidth use cases
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Casti a komponen

komunikace

Service management

Network management

Ericsson Security
Manager (ESM)
Service/SLA management

analytics

CRM frontend

Call centers

Analysis
Ticketing fulfillment billing

Lawful intercept

User environment —— Mission planning —— Control room —— Recording —— Tracking
planning Network infrPucture

SMS and e-mail
Service exposure
IMS/VoLTE

Positioning

ork
structure

Core
RAN
eMBMS

Transmission

NFVI Firewalls

Cloud Routers
Orchestration

Hardware

Ecosystem
Interoperability

Sensors and objects

PP MCX services

Interworking functions

Non-3GPP interworking functions to
P25, TETRA and digital mobile radio
(DMR)

cosystem
system

Devices Vehicular routers
Accessories App stores
Mobile data management
(MDM)




Spolecné usili celého ekosystéemu

Standardization
organizations

Service
providers

Inspire and support
new ideas

Key enablers and
supporters

Dllezitost budoucnosti
kritickych komunikacnich

sluzeb statu vyzaduje . Device Industries
spolupréci celého B0 i st Ecosystem iy, safey &
EkOsyStému p\rcl realizaci e2e communication sustainability
prechodu na 3GPP

technologie. Government Technology

and regulators : Providers

Stimulate and regulate E2E performance and
responsible development evolution
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Celosvetovy trend migrace na 3GPP sité

Strong market
momentum

I
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Fully dedicated Network

SIRDEE Nationwide Mission-Critical Broadband Network
Safe-Net (Mational Disaster Safety Communications Network)
City & District-Wide Band 45 (1.4 GHz) Networks

Hsinchu City Fire Department Transportable 5G Network
Royal Thai Police Band 26 (2800 MHz) Network

PSCA (Punjab Safe Cities Authority) Band 26 Netwark

Abu Dhabi Pelice & Nedaa Band 28 (700 MHz) Networks
Qatar Ministry of Interior Band 20 (800 MHz) Network

ROP (Royal Oman Police) Band 20 Network

Brazil State-Wide Public Safety Broadband Networks

Overall alignment on migration to 3GPP. It is not a matter of
“whether” but “when” & “how” countries migrate

Leading nations implementing 3GPP
Most of large economies are either deploying or in the
tendering/planning phase for their public safety
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Leveraging CSP assets

ESN (Emergency Services Network)

WVIRVE 2.0 Mission-Critical Broadband Service

ASTRID BLM (Blue Light Mobile) Service

Nytt Ngdnett Broadband Solution

RIKS (State Infocemmunication Foundation) MVNQ Service
PrioCom & Lyfo Mission-Critical Connectivity Offerings
Swisscoem & BLUnet Public Safety LTE Platforms

Japan PS-LTE {Public Safety LTE) Project

PSMEB (Public Safety Mobile Broadband) Program

MXLINK Secure Mobile Broadband Solution

FirstNet (First Responder Network)

National PSEN (Public Safety Broadband Network)

RRF {Radio Network of the Future)

Italian Ministry of Interior Public Safety LTE Service

MSK (Secure Mobile Broadband Communications)

Rakel G2 (Next-Generation Rakel)

BOS Hybrid Broadband Network

EDR 2.0/3.0 PPDR Broadband Network

Secure 450 MHz Network for Government Agencies
National Hybrid PPDR Broadband Network

Verizon Frontline Portfalio

T-Mobile Connecting Heroes Program

Fgroya Tele KIMA Mission-Critical Communications System
NGCC (Mext-Generation Critical Communications) Platform
Buenos Aires Hybrid TETRA-LTE Solution

Lishui 5G-Enabled MNatural Disaster Management System
Shenzhen & Guangzhou Public Security Bureaus
Kaochsiung City Police Department

Based on SNS Telecom report January 2024
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Quickly set up the service . " —_— Ay
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Spolecna sit pro lepsi situacni prehled a koordinaci mezi rznymi zachrannimi slozkami na rliznych mistech
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Uzkopasmové sluzby,
hlas a data

Mission-critical hlas
Jednoduché spravy

AR
“Mobile office” applikace -
automatizované ukoly zalozené na
data centric provozu

* kontrola identity

e poznavaci znacky vozidel

» 2D/3D lokalizace zdroj(

* Nasazovani zdrojl dle pfehledu o nouzové
udalosti

* Reverse 112/911

* Vzdaleny pfistup k informacni databaze
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.+ Video streaming a monitoring— drony,

Clovék/senzory/kamery/stroje/Al
interakce pro zajiSteni informaci ze
sporadickych lokalit udalosti

kamery

* Detekénisenzory pro monitorovani
zivotnich funkci

* Sdileni multimédii s operaénim centrem

» Vyuziti Al ptirozhodovacich procesech

* AR/VR —nap¥. trénink

* Vzdalené fizeniv redlném cCase

e Automatizovani zachrannich akci
Autonomni vozidla




Vlybrané reference Ericsson

Network Who drives Main Telco provider

ESN v =

2016 Z1S Home Office -
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2018 FirstNet == trummar -
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Modely realizace v praxi

= + 1

MOCN

Y i/
AN

Dedicated Dedicated Network and Shared Mission Critical and Secure MVNO

[]
APP

Dedicated Core

Network shared MNO RAN MNO RAN .
with shared MNO RAN

--------- PPDR band

PPDR spectrum / MNO shared RAN o o Only MNO shared spectrum ®

:_ _-: Existing operator assets . Dedicated private assets . Shared assets
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Projekt MORANE?2

e From GSMR to FRMCS
e 3GPP Band 101 (900 MHz FDD) + Band n101 (1900 MHz TDD)
 FRMCS s the 5G framework to replace GSM-R across 21 European Railways
e To validate FRMCS standard a pilot framework called MORANE2 is established
« MORANE1 was GSM-R pilot 20 years ago

® MIORANE2 over 4 EU countries

e Railways : UIC + DB + ADIF + Trafikverket + ProRail
e Q4 2026: European Trial program end, stable draft FRMCS V3

D Transport Level D MCx Service Level D Application Level
[ ]
L tested
e FRMCS solution teste
i
1
Onboard 1 GTSBA - iAG CL:E/ 5GRAN |— 5GCORE [— “gcx/'MS - TGratCks'de ] Trackside
Application ateway odem SrVers ateway |y Application
FRMCS Onboard Air Interface FRMCS Trackside :
- - 4

- - -
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Soucasné komunikacni potreby zeleznic

Dvé nezavislé vétvy pro komunikacni potreby a pripady pouziti

Operations use cases Business use cases

Mission Critical Services for Non-Mission Critical Services for

Safety, Efficiency & Capacity High-speed connectivity
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Rozsireni komunikacnich moznosti pomoci siti 5G

5G umoznuje pouziti inovativiho hybridniho modelu reseni slouziciho pro vsechny
uzivatelské potreby Zeleznic

X \\ 7 ‘\
W

. | > services Passenger services
Operation services

FRMCS Critical cases Non-Critical cases for Non-Critical cases for high value

going beyond GSMR connected asset & monitoring on-board gigabit connectivity
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Rozsirovani sluzeb pro potreby zeleznic

Operation services ance services Passenger services

FRMCS going beyond GSMR 5G On-board

Communications Critical Safety Critical Operational Services Business Services

GSM-R Interworking

GSM-R Service

Service enhanced with FRMCS

Safety Critical Service

Operational Services

Business Services




Hybridni model pro Zelezni¢ni 5G sit

Operation Use cases ork for Rail

Business Use cases

o Dedicated 5G network for rail e Mobile operator network

FRMCS Service Digital Rail Digital Rail Roaming Gigabit Train Passenger
Q Server Applications 1 Applications 2 Applications 1 connectivity

Railways Central
Cloud

5G Core Network

| Network slicing Q 5G Core Network
Digital Rail
(S Applications 3

Railways
Edge Cloud

5G Edge-Core Network

5G Radio Access Network dedicated to rail 5G Radio Access Network of public mobile operator

Redundant Enhancing FRMCS  Onboard anten®a——  Train onboard architecture
deployment coverage system

Train —
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Ericsson reference v oblasti zeleznic

Trafikverket 1900 MHz
FRMCS radio trial

testing, Canada

Railway on-board device

SNCF connected Buses
trial over 4G

@® Operations Use cases

@ Business Use cases

@ Freight Operation Use Cases

\

Deutsche Bahn 1900 MHz
FRMCS radio trial

Polish Railway Institute

FRMCS solution trial
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GINT — Gigabit INnovation Track
With Deutsche Bahn, O2 Telefénica & Vantage Towers

Adif 5G Rail Corridor e \

Remote control train
over 4G, Brazil

Swisscom
Gigabit train

SBB FRMCS and GSM-R
Radio Planning

SBB IMS/VoLTE

|

4G railway
lab, India

Upgrade of
ARTC network
to 4G/5G over
Telstra




B GINT - Gigabit INnovation Track

Press Release : Moving ever closer to 5G on German trains

Ericsson is member & active contributor of GINT Consortium DB| (DB

> Stakeholders : Railways IM & Train Operator, MNOs, TowerCo \I%E.'TEQRGSE o,
» Project : Feasibility Study, Lab & Field Trials

» Timeline : June 2023 > December 2024

» Model : Funded by German Federal Ministry of Digital and Transport

v Goal: Seamless 5G connectivity

. v" High data rates on MNO allocated mid-band spectrum (3.6 MHz)
Business

Use cases v" Explore optimal coverage solution combined with RF-friendly windows

v" Proof of Concept for use cases (Mobile office, consumer data services...)

Operations v" Goal: Proof of Concept of hybrid model with passive infrastructure shared at
Use cases track meeting technical requirements of FRMCS & Gigabit rates

[ vino 1|:|MNO 3
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https://www.ericsson.com/en/press-releases/3/2023/moving-ever-closer-to-5g-on-trains

ADIF 5G Rail Corridors

Press : Orange Spain & Ericsson to build 5G Infrastructure for 3 High-Speed Rail Lines | Vodafone, partner ink €25.5M Spain transport deal

Ericsson is Multi Operator RAN solution provider for ORANGE & VODAFONE contract

with ADIF

» Stakeholders : Railways IM, MNOs - adif | ‘
» Project : 5 corridors for passenger connectivity (2 Vodafone / 3 Orange)

» Timeline : 7 years (2y deployment + 3y operations + 2y potential extension)

» Model : BOT for ADIF to become a neutral host along AVE corridors (high speed)

orange”

v Goal: Adif will own and operate the infrastructure

v" Contract includes radio, IP, ENM and associated services, including
planning and operations

Business v' 2 corridors approach border crossing (France and Portugal)

Use cases v" Benefits : Foundation for future hybrid model with mix of use cases on

MOCN solution and shared infrastructure at site :

— passive for passenger connectivity & FRMCS Critical services

— active & passive for additional FRMCS Non-Critical services

\\


https://techblog.comsoc.org/2023/06/04/orange-spain-ericsson-to-build-5g-infrastructure-for-3-high-speed-rail-lines/
https://www.mobileworldlive.com/featured-content/top-three/vodafone-partner-ink-e25-5m-spain-transport-deal/
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Ukoly stojici pfed energetikou

Digitalizace and decentralizace Bezpecnost a odolnost

\
N K l =% |

e

.,

Nova legislativa a regulace

~

Udrzitelné reSeni pro klimatickou zménu ReSeni pro kyberutoky

Spolehliva a bezpeéna mobilni sit pro kritickou komunikaci podporuje tuto evoluéni agendu




Komunikacni sité v energetice dnes

Nuclear power plant g Hydropower plant

Extra high voltage network
200-400kV

Industrial |

Transmission substation

EE“ Qrb Wind power
power plant - Medium and high voltage
. t k 10-130kV
: I " I networ
m Factory ',Q" Solar power

Low voltage network <1kV

[(h— [ [P
B) D) R) —l Households

@ D") D.)) J Secondary
substation

Export/import @

Transmission network

Sub-transmission/regional distribution/
local distribution network

Local distribution network

| —> ,— m Factory I_ :O: |_ D.,)

Solar power

=

Secondary
substation

|— qO Wind Farm I— D")
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Komunikacni sité v energetice dnes

Nuclear power plant g Hydropower plant Export/import @

E": xtra high voltage networ DD
Lo BY A\ ssi N @)

Data & Operation Data & Operation

center Wide Area Network (WAN) center

Utility fiber & Microwave Infrastructure

Industrial

EE“ power plant

Multiple Field/Neighborhood Area Networks smission/regional distribution/

Commercial
Cellular Networks

Leased/wire

Unlicensed
Radio Systems

Narrowband
Communications

line technologies

tribution network

D-)) —l Households —— 5 g ,— m Factory ,—SOI;:rc:)p:;wer |_ D.,)
@ D.)) D.))J Secondary Secondary |_ qO Wind Farm |_ D.))

substation substation
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Komunikacni sité v energetice v budoucnosti

Export/import @

Nuclear power plant g Hydropower plant

C O — Extra high voltage network

200-400kV

Data & Operation

center Wide Area Network WAN

Utility fiber & Microwave Infrastructure

Industrial

EE“ power plant

m Factory J

Core Core ocalfg

Mission Critical LTE/5G Network

Low voltage network <1kV Local d

| -
E,Q\j

Data & Operation
center

Packet o Packet Sub-transmission/regional distribution/

Iny))ution network

istribution network

s o~ [

D-)):| D-’) D") —| Households ——— ,— m Factory ,_
= = S
D.)) D.)) J Secondary Secondary |_ qO Wind Farm

substation substation

olar power
[
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Vyvoj pripadu pouziti v energetice v Case

Active grid

management
Real time
data exchange
Advanced Data-driven grid
. ) . security management
Inertia estimation

Substation Automated Advanced

Smart Grid Real time load FLISR Push-to-video robot remote drone predictive
metering transparency ba|ancing inspection inspections maintenance

Digital twins Future use cases
Distribution Crisis RES energy Falling power line

mgmt. &

automation communications ST detection _
Advanced
Current power utility use cases

Spolehliva a bezpecna mobilni sit pro kritickou komunikaci podporuje tuto evoluéni agendu



Pripady pouziti napric pouzitelnym spektrem

Modernizace energetickych siti zavisi od
od efektivniho pouziti spektra .

Mission critical smart grid pozaduje Siroké
Siroké pokryti bez pozadavky na vysoké
vysoké kapacity

Low band pasmo je nejvhodnejsi ¢asti
spektra

Pro plne optimatizovany provoz je za
potrebi spoluprace s operatory — fall back
back pro pfipad vypadku privatni sité, nové
nové broadband aplikace

Grid inspection

inspection

Augmented reality

Remote robots’

control and VR

Capacity

Digital twin
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PGE Polsko i

Installed Power: 1.4 GW
Number of customers: 3.2 min
Operations area: 75k km?
Power Distribution: 17.2 TWh

"Enea

Installed Power: 6.3 GW
Number of customers: 2.7 min
Operations area: 58k km?
Power Distribution: 15.1 TWh

\;\
TAURON

Installed Power: 5.0 GW
Number of customers: 5.8 min
Operations area: 57k km?

Power Distribution: 38.7 TWh

Installed Power: 1.2 GW
Number of customers: 1.1 min
Operations area: 510 km?

<>

Installed Power: 18.3 GW
Number of customers: 5.6 min
Operations area: 122k km?
Power Distribution: 27.9 TWh

DISTRIBUTION
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5G komunikace v armadni hybridni siti

\\

o

@» 5G Stationary/semi-stationary
@@ 5G deployable

Area of facilities Area of support Area of deployment

Macro network for defense (national coverage)




riklady poutziti 5G sité v armadnich podminkach_ ﬁ' we

~l' "!/._A
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C4ISR Monitorovani prostoru zakladny
Command, Control, Communications, Computers (C4), Intelligence, Surveillance and 5G umoznuje bezproblémovou konektivitu pro kamery, senzory, drony a dalsi
Reconnaissance (ISR) - Moderni bojisté vyZzaduji robustni, bezpecné a vysoce 4 dalsi bezpecnostni zatizeni a vytvari tak komplexni a integrovany sledovaci systém.
adaptabilni komunikacni systémy. 5G poskytuje vyznamné vyhody diky svému = sledovaci systém. 5G nabizi loT pfileZitosti pro pouziti senzort nakladové efektivnim,
vysokému vykonu, vysoké Sifce pasma, nizké latenci, Skalovatelnosti, spolehlivosti a efektivnim, snadnym a bezpecnym zpUlsobem.
nakladové efektivnim operacim. :i

Logistika , Pfenos dat ze senzord

5G k revoluci v obranné logistice integraci pokrocilé konektivity do efektivnéjsich a Vysokorychlostni a bezpecny prenos dat senzor(i z monitorovacich platforem (napf.
efektivnéjsich a Skalovatelnéjsich logistickych skladui. Technologie 5G nabizi obranni : UAV, UUV, vzdusné systémy). Moderni senzorové platformy shromazduji béhem misi
obranni logistice spolehlivé, Skalovatelné a robustni fesSeni konektivity Sité na miru ' terabajty dat. Sledovaci platforma pripojend k 5G efektivné prenasi svd shromazdéna
na miru budoucim poZadavkim. Tato optimalizace posiluje obranné logistické retézce data do centralnich systému zpracovani, jakmile vstoupi do pokryti 5G.

logistické Fetézce pro kazdou situaci.
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Optimized dual
mode core

Prepacked and pre-
integrated product

Easy to install, maintain,

E 3GPP Release 16+
and operate

Advanced 5G

/’ capabilities

High reliability with local
survivability

Security hardening
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Rastoud komplexnost digtalnino
vzadusného prostoru

>5000m

High altitude

<5000m

Medium altitude

<300m

Low altitude

Ground infrastructure

- (1{)

g

L

—-g 1 =3
— = — W

R

S Defense
communications

=3
\.& Air taxi services
= =i

2" 1 Utility/rail inspection i .

T
@ Vertiports

N\ 3GPP non-terrestrial

networks (NTN)

Airline passenger
broadband

§ ‘ Reliable emergency
- services communication ’

o e
Public safety/ :ii'.
ituational awareness

é Airports

Deliveries




Priklady néstrojﬁ pro rizeni vzdusného prostoru v
nizkych vyskach

MIMO beamforming 3D coverage map Population density Quality on demand

Reduces handovers and Ensures planned flight routes Dynamic real time SIM - Utilizes network slicing

interference at low are executed where avoid risk of flying over .~ technologies to ensure

altitude. connectivity is always of people. Could be reliable connectivity. 300m
available. with Aduna.

|ﬁiﬁ> £

1 (|||)
) |

lllll,i,,,
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Sit A2G (air-to-ground) pro stredni vysku
vzdusného prostoru

o ; iy Air-optimized connectivi
e Obvykle vyzaduje doplikovou sit i ty
3GPP navrZeny pro ucel pokrytive
vzduchu Boosting advanced air mobility Connecting high-speed
1 » with airtaxis for critical and aircraft utilizing doppler effect
7 - ; , icati ff ion.
* PoZadovany je uptilt antény a = passenger communication. effect compensation

high-resolution beamforming

Seamless 5G communication for
communication for mission
critical operations like defense,

Realtime location accuracy for
for situational awareness in
public safety and medical



https://www.ericsson.com/en/mission-critical-communications
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