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Spectrum to be auctioned

• Digital dividend of 120 MHz

• 15 lots of 8 MHz each

• No consideration of interleaved spectrum

• National licences

• No significant differences between blocks 



Auction design

• Open auction (bidders can see each others bids)

Sealed bid auction (each bid is secret)

• Sequential auction (bidders bid for one lot after another)

Simultaneous auction (bids for all lots at the same time)
– SMR, Simultaneous Multiple-Round Auction

– One single round

• Individual bidding (bids for individual items)

Combinatorial or package bidding (bids for combinations of items)

• Generic lots (“substitute goods”)

• First-price auction (PWYB, pay what you bid)

Participants in the auction



Willingness to pay for spectrum

• Maximum and minimum values adapted from range of 
producer plus consumer value estimated by Ofcom 

• Three ranges of “interest values”

• Synergies between lots (example “24 MHz objective”)

Willingness to pay for spectrum: an example



Modelled scenarios

A. Service neutrality

B. Pre-assigned blocks
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Methodology

• An efficient simulator for combinatorial first-price sealed bid auctions 
has been developed

• The auctioneer determines the combination of feasible bids that 
maximizes revenues, i.e., solves the Winner Determination Problem 
(WDP)

► To work out the WDP a heuristic search algorithm has been 
implemented. The selected algorithm is an A* based on a branch on 
bids (BOB) with an efficient heuristic formulation based on price

• All the scenarios will be run 100 times in a dual Intel QuadCore®
processor machine with 8Gb of RAM memory

► All the bidders’ valuations change in each execution following a 
Gaussian distribution between spectrum valuation limits
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First results (I)

First results (Scenario A)
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Further stages

• Different size of digital dividend?

• Different scenarios?

• Other bidders?

• Other potential synergies (neighbour countries)?

• Whole-Europe auctions? 

• Other type of auctions?

SMR, Simultaneous Multiple-Round Auction?
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