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Uplatnenie vysledkov projektu

Vznikajuca infrastruktira mobilnych sieti piatej generacie predstavuje vyrazny posun v
moznostiach danej technologie, a preto je iba do urlitej miery mozné vychadzat pri
nastavovani cien, ako aj trhovych pravidiel regulatormi z doterajSich skusenosti. Vysledky
projektu vo forme simulacii a samotnych simulaénych modelov mézu byt vyuZité operatormi
aj regulatormi telekomunikacéného odvetvia pri definovani cenovych urovni, stratégii a
réznych scenarov. Tieto vysledky predstavuju zakladny ramec, ktory je mozné rozsirit o
nove trhoveé scenare v buducnosti. Vysledky projektu prispievaju aj k rozvoju v oblasti
ekonomie zlozitosti, ktora sa v poslednych rokoch dostava do popredia. VSestrannost
pouZzitych metdd a pristupov dokazuju viaceré publikacné vystupy vo vyznamnych
zahraniénych karentovanych ¢asopisoch.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Implementacia telekomunikaénej siete piatej generacie prinasa mnohé ekonomické otazky v
ramci trhu s frekvenénym spektrom, ktoré doposial neboli pine zodpovedané. Ciefom
projektu bolo vytvorit agentové modely trhu s frekvenénym spektrom, ktoré by umoznili
skumat dynamiku cien, mnozstva uzavretych kontraktov a vyvoj topoldgie siete
kognitivneho radia. Za u¢elom dosiahnutia vyty€enych cieflov sme navrhli viaceré scenare,
ktoré nam umoznili skumat rozlicné situacie na trhu. Majoritna ¢ast’ publikacii sa zaobera
prave otazkou cien kontraktov medzi operatormi ako aj cenovymi stratégiami pri
poskytovani sluzieb s ohfadom na ich ziskovost. V ramci jednej z vyskumnych otazok sme
sa zamerali na mozZnosti dynamickej alokacie spektra medzi viacero typov operatorov, i uz
licencovanych, virtualnych alebo medzi operatorov heterogénnych sieti. Skumali sme rézne
formy organizacie trhu, kde existoval jediny operator v podobe monopolu az po
monopolisticku konkurenciu velkého mnozstva malych operatorov. Medzi analyzované
formy prerozdefovania spektra sme zaradili moznost bilateralneho vyjednavania medzi
operatormi, trh v podobe kontinualnej dvojitej aukcie, ¢i inovativny pristup zalozeny na
neobmedzenom pristupe operatorov k spektru aviak zdaneniu jeho nevyuZzitych Casti.
Dynamicky pristup k spektru zalozeny na trhovom mechanizme preukazal schopnost zvysit
efektivnost vyuzivania spektra a zaroven poskytnut operatorom dostatoéné ekonomické
motivy na zu€astfiovanie sa dynamického zdielania spektra. Viaceré publikované prispevky
vytvorené v ramci projektu sa zaoberaju moznostami vstupu regulatora na trh a regulovat
tak prichod novych entit a spravanie uz existujucich u€astnikov trhu. Z pohfadu dihodobej
analyzy dochadza k expanzii alebo redukcii trhového podielu jednotlivych operatorov a
sietovej infradtruktury, ako aj prechodu na tzv. heterogénne siete so zapajanim operatorov
malych buniek, ¢im sa vyrazne meni topoldgia celkovej siete. V ramci projektu boli skumané
dopady implementovania malych buniek na zakladné ekonomické aspekty trhu a na celkové
vyuzitie frekvenéného spektra, €i optimalizacia umiestnenia jednotlivych bazovych stanic
operatorov. Vytvorené ekonomické aplikacie kognitivheho radia pine zodpovedaju scenarom
uvedenym v pracovnych balikoch tohto projektu.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v anglickom jazyku
(max. 20 riadkov)
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The implementation of the fifth-generation telecommunication network rises many
economical questions regarding frequency spectrum market, which were not fully addressed
in research so far. The aim of the project was to propose agent-based models of frequency
spectrum market, which would allow us to study the dynamics of prices and quantity of
contracts, but also the development of topology of a cognitive radio network. In order to
achieve defined aims, we proposed multiple scenarios, which allowed us to study various
market conditions. Majority of publications is focused on prices of contracts between
operators and on price strategies for offered services in order to stay profitable. One of the
research questions assesses the possibility of dynamic allocation of frequency spectrum
among different types of operators, i.e. licensed, virtual or operators of heterogeneous
networks. We analyzed different forms of market organization from a single operator in a
monopoly position to the monopolistic competition with a large number of small operators.
We also analyzed many possible forms of spectrum redistribution as bilateral negotiation
between operators, a market in form of continuous double auction, or innovative approach
based on unlimited access of the operators to the frequency spectrum, where unused
spectrum would be taxed. Various project publications analyzed the impact of the regulator
on the market, which would regulate the entrance of new entities to the market and behavior
of the existing market participants. From a long-run perspective, individual operators
experience an increase or decrease of their market share and network infrastructure and
possible network transformation to heterogeneous with introducing small cells, which would
significantly influence a topology of the network. In the project were analyzed impacts of
small cell deployment on economic aspects of the market, on overall frequency spectrum
usage and on optimal localization of individual operators base stations. Created economic
applications of cognitive radio network fully correspond to the planned work packages in the
project.
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