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High-level solution architecture
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Network changes

Technical stream

1. LTE 410-430 RAN upgrade
+ Migration from temporary band 126 to 3GPP band 87 (3GPP Rel-16)
+ SW upgrade of the eNBs and FW upgrade of the CPEs

2. MCX platform upgrade
+ SW upgrade to 3GPP Rel-13 based solution
+ MCPTT, MCData, MCVideo, private calls, IM, maps on device, eMBMS support,
Interworking and interconnection support, etc.
+ SW only solution - RHEL KVM virtualization

3. Minor coverage extension
+ Coverage for friendly user pilots, ~50 eNBs in total
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Critical communications infrastructure

Commercial stream

+ Public safety (PPDR) remains our focus
+ Discussion with electric utility to reopen

+ Common critical communication infrastructure?
+ Mission and business critical together
+ Suitability and options being analyzed
+ Reduced costs, more users, higher quality

Municipalities

+ Plan for 2H/2020
+ Four friendly user pilots discussed A
+ BZ2B broadband data service for “qualified” users cusiomers
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Mol’s preliminary market consultation

Commercial stream

+ CZ’s Ministry of the Interior (Mol) staged a preliminary market consultation (PMC) in 2H/2019
focused on use of 400 MHz LTE networks for public safety forces, conclusions:

+ “Use of the 400 MHz bands is very interesting”
+ “The bands have significant advantages and several disadvantages:
+ Advantages — cost effective solution compared to 700/800 MHz, standardization and

harmonization, possibility of a dedicated network with all its benefits
+ Disadvantages — capacity (only 2x6 MHz as standalone), CZ’s existing regulation, cross-border

frequency coordination, end user equipment ecosystem*
+ Mol will now update its long-term mobile critical comms strategy, incorporating statements
made as part of the PMC evaluation:
+ “We would like to consider primarily dedicated network options and secondarily those available

fo us as part of the 700 MHz auction conditions”
+ Strategy should be updated 4 months after governmental approval of 700 MHz auction conditions

(expected within Q3/2020) and Nordic Telecom now expects RFP(s) in 2021
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Mol’s PMC in numbers

Commercial stream

+ PMC opened 12t July, 2019 and closed 19" December, 2019 with final
documentation released on 22" April, 2020
+ LTE in 410-430 (Nordic Telecom) and 450-470 MHz (O2) available in CZ
+ 9 participating companies providing 7 consultation inputs
+ 10 general questions asked to all participating companies, 25 individual
guestions to Nordic Telecom
+ Functional demonstration of the use-cases a mandatory part
+ Only Nordic Telecom fulfilled!
+ Dozens of use-cases demonstrated using our field network
+ MCPTT-Tetrapol interoperability demonstrated in addition
+ Complete PMC documentation (CZ language only)
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https://nen.nipez.cz/VestnikNEN/ZD-858655058/ZakladniInformaceOZadavacimPostupuM-656005907-18361112=191751852/ZadavaciDokumentace-656005907-18361112/

Rugged LTE 410-430 MHz terminal RFP

Products stream

+ RFP issued on March 16%, 2020; original deadline for submitting the RFP
proposals (April 15", 2020) and their evaluation (May 1st, 2020) shifted due to
COVID-19 roughly by a month

+

Avallability of pre-commercial/commercial devices key for planned pilots!

+ 6 proposals being evaluated and clarifications ongoing

+
+

+

+
+

Suppliers - Europe, China, S. Korea

4 different chipsets (Cat-4 to Cat-7, Rel-9 to Rel-11, various level of VOLTE/eMBMS/PS-
QCl/etc. support) — Europe, China, Japan, Middle East

Different concepts (single v. dual SIM, w/ and w/o DMO, different way of B87 module
Integration, LTE only, mPClI-e or LGA/QFN module, etc.), albeit all dual chipset solution
NRE based pricing models, some combined with MOQ

Availability of large batch of commercial units feasible in 2020 already
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https://www.nordictelecom.cz/media/NTS/2020_03_16_NordicTelecomSystems_RFP_LTE420_Terminal_PPDR_v1.0.pdf

LTE 410-430 ecosystem

Products stream

Overall LTE 400 MHz gaining momentum!

Existing LTE 450-470 MHz ecosystem will soon extend to LTE 410-430 MHz
Many existing LTE 400 MHz RAN suppliers

Lack of Qualcomm chipset impeding LTE 400 MHz hand terminals availability
Terminal suppliers assessing the market size/potential and contemplating
product introduction in 2021

Several existing Cat-4 to Cat-7 chipsets for module/router type of devices
Already existing Cat-M1/NB1/NB2 chipset for M2M/IoT type of devices

+ + + + +

+ o+
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Nordic Telecom LTE 410-430 prototypes

Products stream

Multi-WAN router

Tablet and
vehicle
terminal
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Pico cell eNB Network-i-a—box ) |
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LTE 410-430 MHz

Standardization, harmonization and regulation stream

+
+
+

+ o+

TCCA membership — CCBG participation, esp. 450 taskforce

International cooperation fertilising ecosystem and market size growth
Further 3GPP standardization needed — parity with B31/72/73, carrier
aggregation with 450-470/700/800 MHz, HPUE, ProSe, etc.

Cross-border frequency coordination needed where possible

Extension to 2x5 MHz a work in progress both commercially and regulatory
Regulation and/or legislation changes needed
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Thank you for you attention

Tomas Karabinos
Network and Solution Architect
tomas.karabinos@nordictelecom.cz
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https://www.nordictelecom.cz/NTSystems-en

Nordic Telecom overview

Czech telco services provider
Subsidiary of the privately held Nordic Investors Group
350 employees, 100k+ customers, revenue of 21.5 Mio. EUR in 2019
Member of 450 Alliance, 3GPP and TCCA

+ + + 4+

+ Operating two mobile networks
+ LTE 3.7 GHz for commercial fixed broadband
+ LTE 410-430 MHz for mission and/or business critical communication
Providing Full-MVNO based services via other MNO
Consolidating ISP market

Become 3 biggest ISP in the country with 300k+ customers
Succeed in the 700 MHz auction and “become” 4" MNO

Provide LTE 410-430 MHz centric solution for mission and/or business critical
communication
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