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Topics for discussion tech™ p].l

= Spectrum Auction Design

» Cleared Spectrum and Incentive Auctions

= Approaches on Spectrum Blocks and Lots

» Regulatory Restraint or Regulatory Intervention
- designing for competition and level playing fields
= use it or loose it

= coverage and other licence conditions and durations
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Seminar agenda

= Keynote presentations
= Tim Miller, Plum Consulting
- Recent trends in auctions and spectrum values
- Johanne Lemay, Lemay — Yates Associates Inc
- Experience from the US auctions
- Robert Leese, Smith Institute

- Future trends in spectrum use and impacts on auctions

» Panel discussion
- As above, and including:
- Graham Louth, Aetha Consulting (formerly of Ofcom)

- Mark Falcon, Zephyre (formerly of Three)
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Are auctions always the best
way to award spectrum?
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Auctions have grabbed headlines
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... but sometimes for the wrong reasons
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Are regulators getting it wrong?

= Auctions are theoretically efficient
- Reveal preferences of buyers
- Lead to efficient allocation of spectrum
- Lead to benefits for consumers

= But ...

Regulators may Obligations and
have objectives restrictions on lots
other than efficiency distort values

Sudden expansion of

spectrum availability

reduces criticality of
any one band

Operators are facing
Use of spectrum is changes in
changing over time technology and
usage patterns
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Trends in spectrum awards
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Are regulators adapting their processes?

Recognition that high
auction prices
impacts on
investment

Growing tendency to
avoid auctions for
renewals

Licence periods are
lengthening

UK now tends What were Payment terms
to award expectations in extended or

indefinite 2000 for 2100 annual fees
licences MHz? redefined

EU set to Greater Business case

mandate 25
years

certainty for for 5G already
operators uncertain
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Trends in spectrum value
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Is spectrum value growing?

» “Networks are expanding fast, and spectrum is more valuable than ever’ — Pete
Pachal, Mashable

Spectrum auction prices
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Why aren’t we seeing exponential growth in value?

Market issues Regulatory intervention
= ARPU is falling — consumers may be using = Greater spectrum availability makes each
ever more data but they are not paying individual band worth less
more for it L :
= Coverage obligations, social welfare funds,
= Multiple technologies lead to the need for quality of service rules remove value to
new base station equipment non-monetary instruments
= Small cell technologies are less reliant on = Auctions are often ill-designed and poorly
particular spectrum bands run

= Carrier aggregation and refarming enable
better use of more spectrum

» Sharing (infrastructure and spectrum)
means less need for additional spectrum
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More auctions are being sold at reserve price

» Regulators may be driven by financial motives or poor valuations

= Growing disparity between how operators and regulators value spectrum
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Gap between auction and reserve prices
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More auctions are resulting in unsold lots

= Many auctions fail to sell due to overly high reserve prices

= Others fall to sell due to a lack of demand

Gap between auction and reserve prices
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What can we learn?
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Auctions that go right

German multi- UK 800 and 2600

 Simultaneous

» Clearly defined
need for
spectrum

» Well-designed
lots and process

 Well timed
auction
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auctions enable
operators to
build optimum
profile

Obligations did
not reduce
value but
encouraged
competition
Complicated
auction process
lead to
signalling

 Lots designed to
facilitate new
entrant

e Clear
differences
between blocks

 Revenue lower
than expected —
but were
expectations
realistic?
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Auctions that go wrong

« Reserve prices
set very high —
one winner
defaulted on
payments

* lnvestment in
networks
suffering

 Reauction sold
at (again very
high) reserve
price
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— set above
benchmark
levels

One lot unsold
despite
iIndustry need
Operators
Investigating
sharing and
wholesale
solutions

Tha'll\‘jlllr_llczl 200 Mexico AWS-1 Paraguay AWS-1

e Spectrum sold
at reserve price

e Largest
operator did
not take part —
Instead
refarming
existing
spectrum and
building more
network

* High costs of
obligations
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