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-r Pavel Magek — Contact Info

= Dr. Pavel Masek
= LinkedIn, ResearchGate, BUT profile
= Assistant professor
= Faculty of Electrical Engineering and
Communication (FEEC)
= Courses:
= Communication Systems for loT
= Mobile Network Communication
Systems
= Bio: Pavel is co-supervising the WISLAB
research group and leading the
#\VodafoneUniLab, where his current
research interests include various aspects
in the area of heterogeneous wireless
communication networks.
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Anyone can talk about 5G and lolT.

_ Who is able to really explain?




-r 5G (N)SA — Launching With a Helping Hand of 4G

Non-Standalone (NSA)
stepping stone to new core

Standalone (SA) for
new core benefits

4G Evolved
Packet Core

New 5G Next
Gen Core

4G Radio
Network

5G mmWave
and/or sub-6GHz

Data and control
over 5G NR link

Data + control
over 4G LTE link

Data only
over 5G NR link

Dual connectivity

Fast-to-launch | VoLTE & CS voice NFV and SDN | VoNR & fallback to VoLTE
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-r Czech Republic Spectrum Overview (2023)
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-r Scaling Down oG NR for Lower Complexity loT Devices
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-r Designing a Unified, More Capable 5G-loT Air Interface
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= 3500 (100 MHz).
= 2600 (20 MHz).
= 2100 (20 MH_2).
= 1800 (27 MH_2).

= 900 (10 MHz).

= 800 (10 MHz).

= 700 (10 MHz).

= Priorities of the cells.
= Capabilities of the
terminals.
= Admission/congestion
control.
* L oad balancing. W\ e T e
= Power save features. d_é\\:.mam ";t"'-:f
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-r Designing a Unified, More Capable 5G-loT Air Interface

= Channel bandwidth:

= 3500 (100 MH2).

= 2600 (20 MH2).

= 2100 (20 MHz2).

= 1800 (27 MH2).

= 900 (10 MH2).

= 800 (10 MH2).

= 700 (10 MH2).

= Priorities of the cells.

= Capabilities of the terminals.

= Admission/congestion
control.

= Load balancing.

= Power save features.
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-r Cellular loT Technologies for mMTC
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-r Cellular loT — Two New LTE-Based Technologies

LTE Cat-1

and above

n times 20 MHz
>10 Mbps

LTE-M

1,4 MHz
Up to 1 Mbps

Faster data rates
Full-to-limited mobility
Voice over LTE Support
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LTE CAI-NB1

200 kHz Ultra low-cost
10s of kbps Ultra low-power
Delay-tolerant

Short-range Wireless

(Bluetooth, Zigbee, 802.11)

Coverage
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-r ... with a Focus on LPWA (CloT) Technologies for the IoT
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-r NB-loT / LTE Cat-M Deployment In Czech Republic (VF)
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NB-loT / LTE Cat-M Deployment In Czech Republic (VF) —
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https://www.google.com/maps/d/u/0/edit?mid=1_m9OAu4IKJqdzjAyo0AD1bnRBPrbbJrZ&usp=sharing

-r NB-loT / LTE Cat-M Deployment In Czech Republic (VF) —

NB-loT — 1RB 180kHz = 12subcarriers x 15kHz LTE Cat M1/ eMTC - 6RB — UE side
LTE 10 MHz - 50RB ->50x180kHz=9MHz 2x 500kHz guard band eNB side DSS eMTC and LTE

NB-loT deploy|ment options:
| | |

“In-band” “Guard band” “Standalone”
180 KHz NB-loT Carrier ~AAAAAALLALALLL
v <4— (GSM carriers —m

~SS. o o
+—— [LTEcarrier —— = HEcamersE ‘

<4— | TE carrier —»

LTE cat-M deployment options:
|
| |

Cat-M In-band Cat-M only
— LTEcarrier5, 10,20 MHz <+ eMTConlycell —»
Possible implementationin 5G NR — guardband or BWP — Bandwidth part Subcarier spacing 15kHz — influence on 5G performance
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-r Czech Republic Frequency Spectrum — NB-loT Example
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Zachycena aktivita ve frekvenénim spektru po zapnuti testovaného elektroméru. |
“I" | vysilani bylo realizovano v pasmu €.20 (LTE 800 MHz, FDD). Konkrétné se jednalo | |
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- | Vizualizace rozprostieni vysilaciho vykonu (energie) ve frekvencnim

spektru. Vysilani bylo realizovdno v ochranném pasmu technologie NB-loT,

konkrétné se jednalo o frekvencni rozsah 861,5 — 861,750 MHz, kdy byla
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-r oG-loT Takes Industry 4.0 to the Next Level
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Compute e Security ¢ Connectivity

On-device
processing and
sensing

CV and Al for
autonomous
robots

Edge services
and data privacy

Single
futureproof 5G
network

Scalable
capacity and
reliability

Flexibility with
wireless Ethernet
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http://www.vodafone.cz/unilab

-r 5G Rollout at BUT

#Vodafone

UniLab

LTE Cat-M (M1) RRH
900 MHz (band n.8)

5G NSA and NB-loT (NB1, NBZ)
RRH 800 MHz (band n.20)
RRH 900 MHz (band n.8)
RRH 1800 MHz (band n.3)
RRH 2100 MHz (band n.1)
RRH 2600 MHz (band n.7)

Ml

Connection of the tested
devices with the antenna

Shield box for the verification |
of the different radio levels
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-r oG Takes Industry 4.0 to the Next Level at BUT
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-r Smartbox — Smart Metering and Management Utilizing 5G-loT

= Transformation of already
deployed smart meters towards
the intelligent device capable of
secured communication utilizing
the 5G-loT technologies.

= Communication utilizing the
Narrowband loT (NB-loT) and LTE

Cat-M technologies, i.e., 5G-loT.

= The cybersecurity implemented
following Annex No. 4 to Decree
No. 359/2020 Coll., compliance
with FIPS 140-2, NIST and NUKIB.
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-r Smartbox — Smart Metering and Management Utilizing oG-loT
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-r Smartbox — Smart Metering and Management Utilizing 5G-loT
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-r Smartbox — Smart Metering and Management Utilizing 5G-loT

[

)

\
FAKULTA ELEKTROTECHNIKY |
A KOMUNIKAC! —

.
. ' |
] TECHNOLOGIT

Studs

KOMUNIKACNI
ORMACNI SYSTEMY
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KACNICH
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-r NB-loT / LTE Cat-M1 Deployment In Czech Republic (VF)

2G_DL coverage KHU NEB-ToT: KHUZT
I Best Signal Level (dBm) >= 38 I 6e5t Signal Level (dBm| »=-110
I Bcst Sianal Level (dBm) » =120
I best Signal Level (dBm) »=-131

I Best Sipnal Level (dBm) »=-105
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-r Smartbox — Handheld Tester for Our Customers
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-r Smartbox — Golden Amper 2024 Awarded

Kybherbezpetnost
distributnich siti
je nasi spolecnou

Kyberbezpetnost
distribucnich siti
je nasi spolecnou
prioritou!

pr'\or'\tou‘.

March 20, 2024 31



Smartbox — Golden Amper 2024 Awarded
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