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LS telcom — Smart Spectrum Solutions

= Founded in 1992 in Germany

= Provider of system solutions and consulting services
addressing the efficient and effective use of the radio spectrum

= Customers in more than 100 countries

ATLANTA - USA| -6 LUKAZBIH DI BEIRUT-LBN | #1

= Today, close to 300 employees at the headquarter and 12 ‘ P
international subsidiaries

= LS Spectrum Solution in Mumbai/India since 2020
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Why has spectrum planning and coordination become
SO important?
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Why has spectrum planning and coordination become
SO Important?

= Radio spectrum is a scare resource — demand is greater than available supply

= Demand originates from different market segments
= Commercial radio network operators, critical communications, defense, etc.

= Radio spectrum is a key enabler of today’s and future society

= Economy value of radio spectrum is increasing
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Therefore...

= Spectrum planning and coordination tools
= are essential for efficient spectrum management and

= ensure optimal use of the finite radio frequency spectrum while minimizing interference
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Historical evolution until today
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1990 Automation of 2025
Application of business processes Application of
planning tools 2010 Artificial Intelligence
2000 Support of

Integration of E-government strategies

Business processes
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Exemplary, holistic spectrum management process
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Today’s mandatory requirements

= Application of professional spectrum planning and coordination tools

Adherence to international regulations, standards and agreements | . =

Consideration of National Frequency Allocation Tables ~'—""""'-"'"

Ability to address all relevant radio services m—-—m—wc-e-

Availability of advanced propagation models

Support of various technical analysis
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Today’s mandatory requirements

= |ntegration of business processes based on a central database

= Within the organizations

« Administrative spectrum management with technical
spectrum management, radio monitoring, finance, CRM,
etc.

= With other national stakeholders

Manual vs. fully automated
* Public safety, defense, etc. data exchange

= With international institutions or neighboring countries

* International Telecommunications Union (ITU), multi-
lateral agreement, etc.
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Today’s mandatory requirements - b
= Automation of business processes — é

= Application of professional workflow engines ,,Z:’

» Standardization/digitalization of business processes

| | 2_“5 .

Consistent and traceable business processing

= Documentation of business processing steps =
e A e o

\
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Today’s mandatory requirements

= Support of E-government strategies

Deployable on-premise and in the cloud
Public display of National Frequency Allocation Table

Online access to application and license data

Support of E-licensing and online payment
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Today’s mandatory requirements

= Support of non-spectrum applications

= Equipment type approval

Infrastructure licensing

Numbering management

Major special event management
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Looking forward — Outsourcing of frequency assignment
to applicants

= Applicant starts online application process and enters relevant
data

= Cloud-based calculation and display of channel availability
based on interference analysis

= Frequency selection and assignment by applicant

28
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Looking forward — Application of Artificial Intelligence

= [nternal chatbots for staff
» |TU Radio Regulations
= Country specific telecommunications acts

= Client specific databases
= External chatbots for applicants and licensees

= |Inquiries about application process and license costs .
= |dentification of correct application forms ( ®

= Automated application filing
CHATEOT
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Looking forward — Application of Artificial Intelligence

= Al based Wave Propagation

= Training of DL models with wave propagation results B
= Terrain Profiles as Input for DL models with ol
precalculated field strength as label (?\
= Investigation of suitable DL models for Al wave ]éi” /;
propagation predictions N A : Hﬁ 4
Q g B
= Adaptation of the trained Al wave propagation 1{\7 @%ﬁ
predictions to measurements NS | L
LEe e
e
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Conclusion

= Efficient and effective spectrum planning and coordination is more important than ever

= Professional tools/systems are mandatory for holistic spectrum planning, coordination and
management

= Al provides the potential of becoming a game changer COV\C[USiOV«L
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hank you for your attention

Heiko Ross | Hross@LStelcom.com
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Disclaimer
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This document must neither be copied wholly or partly, nor published or re-sold without
prior written permission of LS telcom. The information contained in this document is
proprietary to LS telcom. The information shall only serve for documentation purposes
or as support for education and training purposes and for the operation and
maintenance of LS telcom products. It must be treated strictly confidential and must
neither be disclosed to any third party nor be used for other purposes, e.g. software
development, without the written consent of LS telcom.

This document may contain product names, e. g. MS Windows, MS Word, MS Excel
and MS Access, which are protected by copyright or registered trademarks / brand
names in favour of their respective owners.

LS telcom make no warranty or representation relating to this document and the
information contained herein. LS telcom are not responsible for any costs incurred as a
result of the use of this document and the information contained herein, including but
not limited to, lost profits or revenue, loss of data, costs of recreating data, the cost of
any substitute equipment or program, or claims by any third party.
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Urheberrecht der LS telcom AG

Dieses Dokument darf ohne ausdriickliche Zustimmung der LS telcom AG weder
insgesamt noch teilweise kopiert, veroffentlicht oder weitergegeben werden. Die
Information in diesem Dokument Ist intellektuelles Eigentum von LS telcom. Die
Information ist nur fir Dokumentationszwecke oder die Nutzung fiir Ausbildung und
Training bestimmt, sowie fur die Nutzung und Wartung von LS telcom Produkten. Die
Information ist streng vertraulich zu behandeln und darf ohne ausdriickliche
Zustimmung der LS telcom AG weder Dritten Parteien offenbart, noch fiir andere
Zwecke genutzt werden, beispielsweise furr Softwareentwicklung.

Dieses Dokument kann Produkt- und Markennamen enthalten, beispielsweise MS
Windows, MS Word, MS Excel und MS Access, die

durch Urheberrecht, Markenrecht oder Namensrecht der jeweiligen Rechteinhaber
geschiitzt sind.

LS telcom gibt keinerlei Garantie oder Zusicherung im Zusammenhang und aus diesem
Dokument und der darin enthaltenen Information. LS telcom Gbernimmt keinerlei
Haftung fiir Schaden, Kosten und Aufwendungen, die aus der Nutzung dieses
Dokuments und der darin enthaltenen Information entstehen, inklusive, aber nicht nur,
fur entgangener Gewinne oder Umsétze, Datenverlust, Kosten der
Datenwiederherstellung, Aufwendungen fir die Ersatzbeschaffung von Hardware oder
Software, oder fur Anspriiche dritter Parteien.
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