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1993-1999 actual, with forecasts to 2003.

The growth of mobile cellular services
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Source: ITU World Telecommunication Indicators Database and ITU forecasts in Trends in
Telecommunications Reform, 2000 -2001: Interconnection Regulation .

Mobile Subscribers per 100 inhabitants (Mobile penetration) - Rank 1 to 20 - 2005

Lithuania 127.10
Italy 123.14
Hong Kong, China 122.65
Macao, China 115.82
Czech Republic 115.22
Israel 113.04

Portugal 109.09
Estonia 108.75
Iceland 103.40
Bahrain 102.99
Norway 102.89

Jamaica 101.85
Ireland 101.49

Singapore 101.38
United Arab Emirates 100.86

Denmark 100.71
Austria 99.82
Finland 99.66

Netherlands 97.15
Taiwan, China

96.99




Total mobile subscribers 2005

United States ] 201'650'000 393'428'000
Russia ] 120'000'000
Japan ] 94'745'000

Brazil [T 86'210'000
Germany [ 79200000
India ::| 76'000'000
Italy [T 71'535'000
France 7:| 48'058'400
Mexico 7:| 47'462'108
Indonesia ::I 46'909'972
Turkey [T 43'608'965
Spain 7:| 41'327'911
Korea (Rep.) 7:| 38'342'323
Philippines 7:| 32'810'000
South Africa 7:| 31'000'000
Poland 7:| 29'260'000
Taiwan, China :I:I 22'170'702
Argentina [T 22'100'000
Colombia 7\:| 21'800'000

Cellular mobile penetration over time (1993-2003) by global region
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Ministry of Communications/National Regulatory Authority

Open multi-operator multi-service provider environment

Licensing regimes enable managed development of the
sector

Provide for access to scarce resources (Individual Licence)
Spectrum
Numbering
Access to land

Impose rights and obligations

Protect/promote consumer interests

S

@ IMT-2000 spectrum and licensing considerations

D

How to contribute optimally to the development?

How to act so that current decisions will meet the requirements when a
commercial service of 3G starts?

What decisions are needed now and what could be decided later?

How will markets and technology develop?

Will the regulative framework change before the
networks are implemented?




\J‘ IMT-2000 spectrum and licensing considerations

Spectrum Licence fee

1. Fees can be set by the licensing Authority

* Fixed fee — (fee may be cost plus)

2. Fees can be set by the market

U) IMT-2000 spectrum and licensing considerations
D
Consideration for setting Licence Fees

Economic conditions

Perceived value of the market

Comparison with fees for other utility licences

Benchmarking with similar countries

Extent to which scarce resources are involved
Amount of spectrum to be used

Geographical location

Roll-out costs

End-user prices

Cost of issuing licence — including the process




IMT-2000 Licensing

es of licensing procedures and methods”

Licensing methods

There are of spectrum licensing that have
been used both for first and second generation mobile
licenses, as well as for IMT-2000 licenses.

Most countries in order for
operators to provide IMT-2000 services, while other
countries have taken a

use on a more generic
basis, such as for “advanced wireless services.”
Some regulators
and do not

require further authorization to do so




Licensing Methods

¢ First-Come, First-Served

¢ Comparative processes
2

& Lotteries

< Hybrid

Licensing Methods: Non-competing applications

When spectrum , regulators
used a first-come, first-served approach to licensing
spectrum.

Royalty payments (e.g.):

- Fixed fee for first five years,
- thereafter 5% of the annual 3G revenue

As spectrum , the regulator is
going to assign frequencies on a first-come, first-
served basis any more, except in the most remote areas
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Licensing Methods: Non-competing applications

License may not end up in the hands of an entity that
values it the most and can bring greatest value to the

economy.
The value of the license is

Licensing Methods: Competing application procedures

Comparative applications

Lotteries
Hybrid




(also referred as “beauty parade” or “comparative
hearing/parade), the Regulator/Ministry selects/scores the winning
applicant using comparative criteria
Used for 2G in many countries and it has also been used in some
countries to issue licenses for IMT-2000.

Criteria to compare the prospective license applications are established
and can include:

)
/
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U Competing application procedures: Comparative applications
AN,

if
Allows the regulator to determine the contender that will best
serve the public interest.

Final
. The money to the investment to
develop the networks and services for the user benefits.

Long term benefit for the economy/society than short term help
to the state budget

More freedom for the regulator to amend the regulation if needed
(national roaming, convergence, new market needs etc.)

Allows
, etc.




@ Competing application procedures: Comparative applications
S 4

, particularly if the license is valuable.
Applicants are often willing to exhaust all administration and litigation
options. Costly in terms of money and other resources, a subjective
process and likely to be reviewed in the courts,

Can get expensive for the applicants if they are willing to spend large
sums of money to succeed in the beauty contest process.

Provides no method for deciding between two applicants that are
essentially equal. The regulator may ultimately have to arbitrarily award
the license.

Government is responsible for choosing between alternative business
plans stretching well into the future, and relating to new products and
services that have not yet been developed.

Need

Competing application procedures: Auctions

Since the 1990s when spectrum auctions first began to be used for
awarding spectrum licenses,

There are a variety of methodologies that have been used for spectrum
auctions, including continuous, simultaneous multiple-round, and package.

(or other
such criteria such as requirements for local participation or
empowerment/affirmative action participation) applied to obtain entry as a
bidder




than with comparative application

processes and the process is

License . Auctions promote
economic efficiency, one of the goals of spectrum management.
Winning bids should come from the companies that can find ways of
maximizing the stream of future benefits.

. The proceeds of the auction go to the government for national
purposes (results in taxpayer sharing of national spectrum resource)

Auctions .
For instance, if applicants are willing to pay a high price to be able to
provide one service, but will pay a very low price for a different service,
then the regulator can determine which service has greater economic
benefit and, therefore, can determine where it needs to focus its

Competing application procedures: Auctions

Auctions may lead to The regulator
can consider placing spectrum caps to limit the amount of spectrum that
one entity can hold, or limit eligibility to participate to non-incumbents. In
addition, a nation can address monopoly concerns through its antitrust
laws or competition policies.

Auctions may ignore non-financial objectives that are in the public interest,
such as equity considerations. The auction design can support those
objectives by including strategies such as set-asides and providing bidding
credits for certain groups that commit to addressing certain public interest
factors.

There may be some incentive for the government to act like any monopoly
by restricting output and raising the price.

, it could withhold
spectrum.

11
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@ Competing application procedures: Auctions

Auctions
. Auctions can also be
affected by hype and other non-economic forces.

Full

leaving some or all bidders without adequate information on
market conditions, the regulatory environment, demand characteristics
and the likely pricing structures.

, and if
there is not a clear process and consistent and fair application of the
process, then it is likely to be challenged in the courts

)
/
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Y Competing application procedures: Lotteries

Lotteries - preliminary minimum criteria re technical and
financial ability (or other such criteria such as requirements
for local participation or empowerment/affirmative action

participation) applied to obtain entry as a lottery player to
participate to the random selection

12



the costs are less than with comparative processes
and the process is not as lengthy in time

Provides a mechanism for selecting from substantially
equal applications.

<)
&
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Y)  Competing application procedures: Lotteries

Any person may be able to participate in the
lottery if no pre-qualification requirements are set. The regulator can
establish criteria for participation in the lottery. However, this can be
legally challenged and make the lottery process a lengthy one.
Speculators will participate in the lottery, with the purpose of reselling
the license and reaping huge windfall profits. Reselling the license is
known as “flipping it.” So rather than the public getting the benefit of the

revenues, the lottery winner will realize the revenues from the sale of
licenses they got for minimal investment.

If an unqualified party wins the lottery, the regulator has the challenge
of deciding whether to let them sell it or not.

winners often use the process

13



@ Competing application procedures: Hybrid

AN -

A number of countries, including Austria, Italy and Hong
Kong, have adopted a “hybrid” approach to IMT-2000
license allocation.

Advantages and disadvantages of a hybrid approach are
themselves a combination of the advantages and
disadvantages of beauty contests and auctions.

@ Competing application procedures: Hybrid

D

Ensures that contenders have appropriate resources and business
plans to serve the public interest. Can require that licensees meet
specific policy goals.

Spectrum is a public resource and therefore the profits benefit the
citizens. The proceeds of the auction go to the government for
national purposes.

Allows for equity considerations, such as minority ownership, small
business ownership, etc.
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Competing application procedures: Hybrid

Auctions may lead to increased concentration in the industry. The
regulator can consider placing spectrum caps to limit the amount of
spectrum that one entity can hold. In addition, a nation can address
monopoly concerns through its antitrust laws or competition
policies.

Can be time consuming, particularly if the license is valuable.

Applicants are often willing to exhaust all administration and
litigation options.

Competing application procedures: Hybrid

There may be some incentive for the government to act like any
monopoly by restricting output and raising the price. In other words,
if the government wanted to maximize the revenues to the treasury,
it could withhold spectrum.

. Auctions
can also be affected by hype and other non-economic forces.

Full information on IMT-2000 market characteristics is not always
available, leaving some or all bidders without adequate information
on market conditions, the regulatory environment, demand
characteristics and the likely pricing structures.

Likeliness of winner’s curse that results in high prices for the

license and leads to decreased investment capacity for operators
and high end-user prices

15



Spectrum licensing methods

Other Auction
17% 18%

A
combination Beauty
of these contest
17% 19%

first come,
first served
29%

3G Licences: Average Cost per Inhabitant

$0 $100 $200 $300 $400 $500 $600

| |
Spain 3/2000 M $11 Beauty Contest
United Kingdom 3/200

$592 Auction
Germany 7/2000
Netherlands 7/200
ltaly 10/2000
Austria 11/2000

$558 Auction
$157 Auction

$176 Auction
$74 Auction
Norway 11/2000/8 $10 Beauty Contest
Korea (Rep. Of) 12/2000)
Portugal 12/2000
Switzerland 12/2000
Sweden 12/2000
Canada 1/2001

New Zealand 1/200
Australia 3/2001
Belgium 3/2001

$65 Beauty Contest
$36 Beauty Contest

$16 Auction
$5 Beauty Contest
$48 Augtion
$13 Auction
$18 Auction
$41 Auctjon




IMT-2000 Licensing

ing Condition - Obligations of licensees”

Licensing condition

Rights and Obligations should be contained in regulation,
not in licenses

Licensing conditions are among the regulatory issues that
are of importance to developing countries

2
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Licensing condition

It is worth considering whether policy
makers/regulators should follow a technology
neutral approach or should mandate a particular
technology and related migration path.

Helps eliminate

Licensing condition

To prevent the development of information-rich and
information-poor communities, the policy makers/regulators
of the various countries will need to ensure ubiquitous
access to IMT-2000 services.

. Existing technologies and
systems in place should have a scalable low cost migration
path. Case studies have shown that operators can
undertake gradual, phased upgrades to IMT-2000.

18



Licensing condition

To encourage the efficient use of spectrum by not leaving it unused
longer than necessary

To encourage infrastructure competition

Coverage obligations introduced in many licences issued so far

Coverage obligations should be linked to level of network service
capability

There is a danger of regulation driving the market if the level of these
obligations is set too high

Licensing condition

The timing for introduction of a new service is crucial and
varies from country to country.

. Developing countries can ill-afford to

experiment with technology. However, the process of
introducing wideband wireless services is time consuming
and would require licensing and regulatory preparedness
from an early period. It would be advisable that developing
countries begin consultation right as early as possible.

19



Licensing condition

The limited availability of spectrum restricts the number of
operators.

. Another issue is who should be eligible for
this license: fixed operators, mobile operators, new

operators, all or a combination of these. Japan, as an
example, decided

. Mandatory roaming on 2 G networks: In
case new operators are allowed to enter on the market, the
regulator should decide whether to impose or not the
obligation, on existing mobile operators,

Licensing condition

It reduces the cost of network deployment and can
improve penetration. It would also be necessary to identify

the elements that can be shared, the amount of cost
reduction that such sharing would bring about, for example,
antenna masts, towers, and land building.

20



Licensing condition

Sharing should be on a commercial basis

Licence conditions should allow commercially negotiated roaming
agreements, if infrastructure competition is maintained

Licensing condition

Offered transmission speed
Some licences indicate minimum requirements, e.g. 256 kbit/s
(depending on the level of mobility)

Duration of the licence
Offering licences for a period of less than 10 years would not
encourage any serious deployment of infrastructure

Technical standard
Some licences clearly indicate the standard to be used, some "within
the ITU IMT-2000 family of standards”
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Licensing condition/obligation

Universal service obligations
¢ Telecommunications as a right
¢ Economic development
¢ Close gap between haves and have nots

Other social obligations

¢ Human resource development
¢ Technical

¢ Management

¢ Other

& Minimum ownership and control by certain categories of
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