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B Abstract =

Demand of spectrum resource is tremendously increasing recently and this trend will continues in the future due
to the wide spread of IT services based on cloud computing and Internet of Things technology and as well as smart
devices. Recently, spectrum sharing technology has drawn attention to the spectrum policy makers as a promising
way to overcome the shortage problem of scarce spectrum resource. To succeed in commercialization of spectrum
sharing technology, it is necessary to prospect the future business ecosystem of spectrum sharing and develop
appropriate policies and laws at the same time along with the advance of spectrum sharing technology. The purpose
of this paper is to analyze casual relationships between enablers in future business ecosystem of spectrum sharing
and propose policies to vitalize spectrum sharing ecosystem based on a system dynamics causal map proposed in
the previous research. With the causal map and system dynamics method, it is possible to analyze feedback loops
exist in the business ecosystem of spectrum sharing and build policies which optimize positive dynamics in business
ecosystem of spectrum sharing. As a result, policy leverages were found in four areas; spectrum supply, spectrum
demand, spectrum quality and technology, and spectrum transaction cost. For those policy leverages, 13 policies were
identified and intervention timing for each policy was discussed. Finally, the promotion policies of government and
market participants to vitalize spectrum sharing ecosystem were discussed.
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{Figure 1) Causal Loop of Spectrum Sharing Ecosystem(Song and Kim, 2013)
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(Table 1) Factors in Causal Map of Spectrum Sharing Ecosystem

Component Feedback Loop

Factors

Spectrum Supply | Spectrum Supply, Number of Supplier, Spectrum Transaction Amount

Spectrum Supply | Spectrum Supply

Shortage

Spectrum Supply, Spectrum Transaction Amount, Spectrum Shortage

Spectrum Demand

Spectrum Demand, Number of Sharing Service Provider, Spectrum
Transaction Amount

Spectrum Demand
Spectrum Demand

Shortage

Spectrum Demand, Spectrum Transaction Rate, Spectrum Shortage

Transaction Cost

Transaction Cost | Spectrum Transaction Rate, Number of Intermediary, Transaction Cost

Quality Quality

Number of Sharing Service Provider, Competition Level, Interference
Rate, QoS, Number of Sharing Service Customer
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{Figure 2) Policy Leverage by Causal Loop Analysis
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(Table 2 Policy Leverage for Spectrum Sharing Ecosystem

Perspective | Policy Leverage Policy Alternatives Initiation Points
Supply Expanding spectrum sharing frequencies(KCC, 2012) Spectrum Supply
et Expansion Putting sharing liability to exclusive user(KISDL, 2010) | Spectrum Supply
pectrum
Suppli . . Number of Spectrum
Supply HbP le? Liberation of spectrum usage(Yeo et al., 2009) e ver of opee
P . Deregulation Supplier
erspective
Decreasing Ord . 3
eereasing er Monitoring spectrum supply and demand(KCC, 2008) Excess of Spectrum
Imbalance
Lessening regulation in the 2nd spectrum market(Xavier
and Ypsilanti, 2006; Chapin and Lehr, 2007; Dalaere and | Spectrum Demand
SDeCtmgl Demand | Ballon, 2007)
man. Promotion Discover various application service(MOS, 2014) Spectrum Demand
Perspective
Simplifying business licensing process(Yeo et al., 2009, Spectrum Demand
an(
Delaere and Ballon, 2007) pee
. Support R&D for spectum sharing technology to ensure | Maturity of Sharing
R&D Promotion . .
quality(Chapin and Lehr, 2007) Technology
Quality and . ; . ;
Competition Regulate anti-competitive practices(Delaere and Ballon, ..
Technology . Competition Level
. Regulation 2007)
Perspective
Consumer Preparing consumer privacy protection and service quality Sharing Service User
Protection | certification(MOS, 2014) He
Simplifying procedures for transfer of exclusive Transaction Cost
rights(KCA, 2009)
Transaction Increasing . T - B
. Providing transaction information to save opportunity . .
Cost Transaction . Transaction Cost
. . search cost(Chapin and Lehr, 2007)
Perspective Efficiency

Preparing plan for conflict prevention when interference
occurs(Lee, 2004)

Transaction Cost
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