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Uses evolve...and so does infrastructure
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But transition can sometimes be complex

UNITED —

STATES
FREQUENCY
ALLOCATIONS

THE RADIO SPECTRUM

RADIO SERVICES COLOR LEGEND

e —— -
W [ [ oo

i B gowm: [ moasom
e T
[ wenseure [ Uometess ] mocsmsoon

| ENCEE [ i

[ B e

[ Firaall  Firoolll B
.- (] e qroszacs

o SHORFELENY
W reovs [ ecsnre B SRS

30 GHz
ACTIVITY CODE

Bl corene [l ceenacossensis
Bl o coomen s

ALLOCATION USAGE DESIGNATION
SERVCE Euweie oescarmon
== Fixeo Cape

Secondary  Mobin

MMERCE
‘andnformation Administration




Economic impact of spectrum and spectrum valuation
— Concepts of value
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>> With all this value — how to promote transition?

* How to best use spectrum to promote social and
economic development?

« How to transition spectrum from less to more valuable uses?

» Provide incentives for this transition
» Let market forces work

» Preserve critical government services
» Stimulate competition




>> Spectrum availablility and efficiency
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EFFICIENCY: INNOVATIVE
LICENSING REGIMES



Licensing regimes

Individual authorisation General authorisation

(Individual rights of use) (No individual rights of use)

Individual Light License
license licensing exempt

Individual frequency
planning / coordination
Individual frequency Simplified procedure
planning / coordination compared to traditional
Traditional procedure for procedure for issuing

No individual frequency
planning / coordination
Registration and/or
notification
No limitations in the

No individual frequency
planning / coordination
No registration nor

issuing licenses licenses notification
With limitations in the
number of users

number of users nor need
for coordination




Unlicensed spectrum

65% (451m) of 69gom HH with fixed BB use Wi-Fi (Strategy Analytics)

Wi-fi penetration: NL (80.4%), KR (76.4%), NO (76.2%), UK (72.1%) — Strategy Analytics
46% of global mobile traffic off-loaded to Wi-Fi or femtocell in 2014 (CISCO)

USD 222 billion per annum in the United States (Katz, 2014)




>> Licensed shared use of spectrum

» Concept: share spectrum in a licensed or light-licensed
environment

* Proposals:
— Licensed Shared Access (FCC’s 3.5 GHz, RSPG)
— White spaces
— Femtocells/small cells (e.g. Japan, Netherlands)

Nokia Siemens

— Authorised Shared Access - Quawcommw  Netwsris
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Important aspects to consider for
Light-licensing regimes

« Who would be interested? Business models?
Remuneration?

 How to guarantee QoS — mitigate interference

» LSA should apply to MNOs and government spectrum
holders alike — if spectrum is indeed underutilised
(definition of incumbent)

» Favour third-party management (e.g. femtocells
deployed by private companies) to promote innovation

» Legacy allocations/government services



AVAILABILITY:
INCENTIVE AUCTIONS
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Incentive auctions: enable transition from
less to more valuable uses of spectrum

Broadcaster offers to relinquish spectrum usage rights

—

Broadcasters Mobile Broadband

Reverse INTEGRATION Providers
Auction Forward

Mobile broadband offers for spectrum licenses




Innovative approach being currently designed in the
United States

» Spectrum auctions are increasingly complex....
for good reasons

 Incentive-based auction is a good idea to facilitate
transition — but needs to be successful

» The repacking process is a challenge

e It’s a first in OECD countries




>> Conclusions

 Spectrum is critical for the internet economy

* You need to get the mix right in terms of
licensing regimes

* Promote “liberal” approaches to spectrum
management as much as you can

* Provide the right incentives to maximise these
benefits and promote efficiency
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