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Pavel Mašek – Contact Info
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§ Dr. Pavel Mašek
§ LinkedIn, ResearchGate, BUT profile

§ Assistant professor
§ Faculty of Electrical Engineering and 

Communication (FEEC)
§ Courses:

§ Communication Systems for IoT 
§ 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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https://www.linkedin.com/in/pavel-ma%C5%A1ek-40902b7a/
https://www.researchgate.net/profile/Pavel-Masek-6
https://www.vut.cz/lide/pavel-masek-119527
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Sources: White-papers and materials by: Qualcomm, Cisco, Nokia, Ericsson, and IBM. 

Anyone can talk about 5G and IoT.
a

Who is able to really explain?
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5G (N)SA – Launching With a Helping Hand of 4G
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Czech Republic Spectrum Overview (2023)
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Scaling Down 5G NR for Lower Complexity IoT Devices
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Designing a Unified, More Capable 5G-IoT Air Interface
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§ Channel bandwidth:
§ 3500 (100 MHz).
§ 2600 (20 MHz).
§ 2100 (20 MHz).
§ 1800 (27 MHz).
§ 900 (10 MHz).
§ 800 (10 MHz).
§ 700 (10 MHz).

§ Priorities of the cells.
§ Capabilities of the 

terminals.
§ Admission/congestion 

control.
§ Load balancing.
§ Power save features.
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Designing a Unified, More Capable 5G-IoT Air Interface
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§ Channel bandwidth:
§ 3500 (100 MHz).
§ 2600 (20 MHz).
§ 2100 (20 MHz).
§ 1800 (27 MHz).
§ 900 (10 MHz).
§ 800 (10 MHz).
§ 700 (10 MHz).

§ Priorities of the cells.
§ Capabilities of the terminals.
§ Admission/congestion 

control.
§ Load balancing.
§ Power save features.
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Low-Power Wide-Area Networks

March 20, 2024



10

Cellular IoT Technologies for mMTC

Low-Power Wide-Area Networks

Up to 23dBm (200mW)

10+ years on simple battery
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Cellular IoT Technologies for mMTC

Low-Power Wide-Area Networks

15-70km rural outdoor

2-3km urban indoor
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Cellular IoT Technologies for mMTC

Low-Power Wide-Area Networks

License-exempt

Licensed spectrum
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Cellular IoT – Two New LTE-Based Technologies
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… with a Focus on LPWA (CIoT) Technologies for the IoT
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NB-IoT / LTE Cat-M Deployment In Czech Republic (VF)
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NB-IoT / LTE Cat-M Deployment In Czech Republic (VF) – Map
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https://www.google.com/maps/d/u/0/edit?mid=1_m9OAu4IKJqdzjAyo0AD1bnRBPrbbJrZ&usp=sharing


NB-IoT / LTE Cat-M Deployment In Czech Republic (VF) – Map
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https://www.google.com/maps/d/u/0/edit?mid=1_m9OAu4IKJqdzjAyo0AD1bnRBPrbbJrZ&usp=sharing


Czech Republic Frequency Spectrum – NB-IoT Example
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Frekvence [MHz]

Zachycená aktivita ve frekvenčním spektru po zapnutí testovaného elektroměru. 
Vysílání bylo realizováno v pásmu č.20 (LTE 800 MHz, FDD). Konkrétně se jednalo 
o využití ochranného pásma (guard-band) operátora Vodafone (směr Uplink). 
Vysílání proběhlo s využitím technologie Narrowband IoT (NB-IoT), šířka pásma 
200 kHz (10+180+10). V průběhu testování nebyla zachycena komunikace s 
šířkou pásma 1,4 MHz (definováno pro technologii LTE Cat-M1).

Frekvence [MHz]
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Vizualizace rozprostření vysílacího výkonu (energie) ve frekvenčním 
spektru. Vysílání bylo realizováno v ochranném pásmu technologie NB-IoT, 
konkrétně se jednalo o frekvenční rozsah 861,5 – 861,750 MHz, kdy byla 
využita šířka pásma 200 KHz. Lze pozorovat, že energie byla rozprostřena i 
mimo dedikované pásmo, nicméně vše je v normě a odpovídá charakteru 
vysílání s vysílacím výkonem 20/23dBm.
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5G-IoT Takes Industry 4.0 to the Next Level
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#VodafoneUniLab (vodafone.cz/unilab)
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http://www.vodafone.cz/unilab


5G Rollout at BUT
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5G NSA and NB-IoT (NB1, NB2) 
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)

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

Shield box for the verification 
of the different radio levels

Connection of the tested 
devices with the antenna 

system
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5G Takes Industry 4.0 to the Next Level at BUT
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Smartbox
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Smartbox – Smart Metering and Management Utilizing 5G-IoT 
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§ Transformation of already 
deployed smart meters towards 
the intelligent device capable of 
secured communication utilizing 
the 5G-IoT technologies.

§ Communication utilizing the 
Narrowband IoT (NB-IoT) and LTE 
Cat-M technologies, i.e., 5G-IoT.

§ The cybersecurity implemented 
following Annex No. 4 to Decree 
No. 359/2020 Coll., compliance 
with FIPS 140-2, NIST and NÚKIB.
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Smartbox – Smart Metering and Management Utilizing 5G-IoT 

Design Verification ProductionResearch
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Smartbox – Smart Metering and Management Utilizing 5G-IoT 
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Smartbox – Smart Metering and Management Utilizing 5G-IoT 
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Smartbox – Smart Metering and Management Utilizing 5G-IoT 
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NB-IoT / LTE Cat-M1 Deployment In Czech Republic (VF)
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Smartbox – Handheld Tester for Our Customers
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Smartbox – Golden Amper 2024 Awarded
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Smartbox – Golden Amper 2024 Awarded
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Thank you for your attention.
masekpavel@vut.cz

mlynek@vut.cz
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