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Agenda

» Spectrum assignment: different approaches and key
factors

» Value of spectrum: licenses rights and use fees
» Spectrum awards and coverage
* Spectrum refarming

 Spectrum prices In latest awards in Latin and Central
America

» Spectrum assignment and challenges for Caribbean

countries
» Challenges and conclusions cuLLen
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Spectrum assignment:
different approaches and
key factors



Spectrum, a scarce resource to use carefully

prevent

Interference

harmonise

maximise

economic and
social value

Ensure the co-existence of
different services using the same
frequency band or adjacent bands

Generate economies of scale for
equipment, reduce risk of
cross-border interference, roaming

Deliver services that meet the
needs of society and consumers
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Regulatory approaches

command and

control

market
mechanisms

licence exempt

National regulator decides allocation and
assignment

Management fees
Spectrum awards by grant or beauty contest

Market decides on best use of spectrum
Incentive pricing
Spectrum awards by auctions and trading

No one controls the spectrum
Risk of interference
Some rules, e.g. power levels
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Policy goals influence awards conditions

Service obligations?
Coverage obligations?

Technology neutrality?

How many licences?
Spectrum caps? Service neutrality?

Infrastructure sharing?

Access conditions?
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Policy goals influence awards conditions
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Types of award

contest

auction

“free for
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Typical licence conditions
* (but lots of variations!)

» Spectrum assigned award process (also: caps, reserved spectrum)

» (Services)

_ service and technology neutral in most countries now
» (Technologies)

* Duration not harmonised in the Americas (yes in Europe)
* Fees _

_ lots of different approaches
« Coverage requirement
* Rollout schedule
* Quality of service
« Renewal and revocation _

may or may not be included

» Access
* Network sharing

* National roaming
mainly for clarification and also

* Regulatory control subject to licensee’s rights
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Value of spectrum:
licenses rights and use fees



Choices to be made: fees?

based on fee level

a administrative fees
dﬁ' recoup cost of managing radio spectrum

@ annual: usage fees, incentive pricing
\f—‘ “tax” based on assessment of value of spectrum to user

} %
[ —
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<
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d

@ one-off: auctions
0 \f—‘ extract value at award stage — determined by user

but auction rules can

significantly affect valuations
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One-off and periodic fees
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Destination of spectrum fees

Country Auction revenues Periodic fees

Argentina State budget State budget

Brazil VSl SERITUAEE MBS [EnelEEmes e Telecommunications Enforcement Fund (EISTEL)
(EISTEL)

Canada State budget State budget

Chile State budget State budget

Colombia ICT Fund, managed by the ICT Ministry ICT Fund, managed by the ICT Ministry

Costa Rica National Telecoms Fund (Fonatel) managed Spectrum NRA's costs (Sutel)
by Sutel

Ecuador State budget State budget

Mexico State budget State budget

Paraguay State budget State budget

Peru State budget Spectrum authority (MTC) budget

United States |State budget Not applicable

’
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http://www.planalto.gov.br/ccivil_03/LEIS/L5070.htm
http://www.planalto.gov.br/ccivil_03/LEIS/L5070.htm
https://www.sutel.go.cr/pagina/avance-de-los-proyectos-de-fonatel

Spectrum fees for mobile bands

One-off fees for licences

Country

Set by award

Latest payment method annual fees

Annual fees for spectrum licences

Argentina |(or benchmarking for 10 or 30 WD Yes, specific equation
refarming)
: 10% with licences + 6 annual No, BUT 2 % of profits bi-annually for
Brazil Set by award : : )
installments (indexed) most licences
Canada Set by award 100% in 35 WD No, only after renewal
Chile Set by award 10 WD Yes, specific equation
40% monetary (the rest coverage)
: 10% within 30 CD . :
Colombia |Set by award 5% from years 6 to 11 Yes, specific equation
10% per year for another 6 years.
Costa Rica [Set by award n/a Yes, specific equation
Ecuador |[Set by award Depends on the award Yes, specific equation
Mexico Set by award 30 WD Yes, set by Law
Paraguay |(Set by award 60 WD Yes, specific equation
Peru Set by award n/a Yes, _specmc equatl_on (deductions for
rural infrastructure investment)
United | by award 230 WD No
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Spectrum awards and
coverage obligations



Non-monetary obligations

* Most countries in the Americas set coverage
obligations in the latest spectrum licence awards.

* Some countries setting detailed coverage
requirements and schedule, including roads and
rural areas (Argentina, Brazil, Colombia, Costa Rica,
Peru, Paraguay)

» Others setting coverage requirements as a % of the
population (Canada, Ecuador, Mexico, United

States)
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Coverage obligations - detailed

Band/Year Coverage obligation

Argentina 2.5 GHz/2017 List of towns to cover within 1 year

AWS, 700 MHz/2014 Five stages, cities, small towns and roads (>500 pop. Covered in 5 years)

Brazil 2.5 GHz, List of cities (<30,000 pop.), rural areas covered in 3 years
450 MHz/2012
700 MHz/2014 No, BUT Anatel allowed to comply with above using 700 MHz

5G multiband/2021 5G coverage: all 5,570 cities and 1,700 villages
4G coverage: all federal highways (35,784 km) and 7,430 villages
Fibre deployment, public schools

Chile 700 MHz/2014 Populated areas within 24 months
1,281 rural areas, 503 schools and 13 roads (854 km) within 18 months

5G multiband/2021 5G deployed within three years and 18 months to achieve 88% of coverage scope
Paraguay AWS/2015 Coverage of 250 cities within 40 months, including 30 low population cities

700 MHz/2018 100 base stations in rural areas in 3.5 years per block
Base stations in rural areas in 4 years and specific towns without service in 4.5

years 5
Peru 700 MHz/2016 190 Peruvian districts covered within five years and expansion of mobile broadband Cﬁ '
internet in rural area INTERNATIGIAL



Coverage obligations- %

Band/Year Coverage obligation

Canada 700 MHz/2014 Deployment requirements are specific to service areas, range from
20% coverage to 50% coverage within ten years of licence issuance.

Ecuador 700 MHz, At least 50% of rural locations have access to broadband in 2015
AWS/2012 At least 75% of the population has access to broadband in 2017
US 700 MHz/2008 Depends on block, between 30 and 75% of coverage in the licence
area
3.6 GHz/2021 Mobile or point-to-multipoint services must cover at least 45% of the

licence areas within four years and at least 80% of the population
within eight years.

Specific FWA and |IoT coverage

Use it, lease it or loose it and licence term reduction
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Other obligations

Wholesale access obligations played a significant role in spectrum awards
In Argentina, Canada, Chile, Colombia, Paraguay and Peru, usually
consisting of ensuring access by mobile virtual operators or imposing
national roaming or infrastructure sharing on incumbent operators.

In Brazil and Paraguay, spectrum licensees in the 700 MHz spectrum band
must bear the cost of migrating broadcasters to lower bands, and also

bear the costs to mitigate interference between IMT and broadcasting
services.

Some countries also set social obligations in their spectrum awards,
mandating: (offer of subsidised service or equipment in Colombia and
Paraguay, creation of info centres in Paraguay and research and
development investment in telecom-related issues in Canada).

CULLEN
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Lower spectrum fees for operators in the Americas to invest in
rural coverage

Countries are introducing more flexible rules for spectrum fees, including
allowing telecoms operators to pay reduced spectrum fees in exchange
for network coverage commitments, especially in rural areas.

Colombia started a regulatory sandbox on the exchange
of spectrum fees for coverage commitments (Dec. 2022).

The Colombian government also approved rules for spectrum payments
to be exchanged for coverage commitments in telecommunications
universal access projects (Dec. 2020)

The ICT modernisation law allowed spectrum licensees to use coverage
commitments as a payment method, but only up to 60% of their total
assigned spectrum (June 2020).

CULLEN
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Lower spectrum fees for operators in the Americas to invest in
rural coverage

 Ecuadorian regulator approved amendments to the spectrum licence fees
and spectrum use rights regulation. The amendments allow telecoms
operators to allocate up to 50% of their annual spectrum fees to national
priority projects to improve connectivity in rural or isolated areas (Dec.
2022).

* Peru published a list of rural localities eligible for the deduction of
infrastructure investment in new mobile technology (3G or higher) from
the annual spectrum fees (April 2022). This followed the approval in
February 2021 of lower annual spectrum fees (up to 40%) in exchange for
Investment in rural areas.

» The Brazilian regulator, Anatel, can also fully or partially convert licence /
renewal fees into 4G investment targets, with the targets needing to be AT

nctahlichad "aFccArdina +A Aaaviarnmant Artuudalinac” (Loilky 2N01QY 2202222222220 [INTERNATIONAL
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Mexico — Telcel and Axtel (2020) 1/2

IFT approved the commercial acquisition
by Telcel of 50 MHz in the 3.5 GHz band originally
awarded to Axtel to provide fixed wireless access
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Mexico — Telcel and Axtel (2020) 1/2

* Oct. 2019 IFT authorised the refarming of the
3.5 GHz band, grantlng operators Iin this band —
Axtel, AT&T and Telmex contiguous blocks of
50 MHz in each of the nine regions of Mexico

» Jan. 2020 America Movil transferred this 50 MHz
licence from its fixed operator Telmex to its mobile
network operator Telcel.

» July 2020: Telcel acquires another 50 MHz form
%AxtglGand expresses Intention to use the spectrum
or

* Feb. 2021: IFT authorises to use for 5G (satélite 7
protection, anual spectrum fee US$43.39m)
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Spectrum prices In latest
awards
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AWS

USS$ cents/MHz/Pop
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2.6 GHz

Chile 2.6 GHz 2013

Colombia 2.6 GHz 2013

US$ cents/MHz/Pop

Argentina 2.6 GHz 2017

Mexico 2.6 GHz 2018

Uruguay 2.6 GHz 2019

Colombia 2.6 GHz 2020
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Spectrum awards and

challenges for Caribbean
countries



Central America and the Caribbean: Latest awards

CuU

[ 1800 MHz ]

(2017)

PR

-«

JA
v
X sscie )

700 MHz (2021) G
700 MHz + AWS /
(2014) © Cullen International CULLEN

[




Caribbean islands: latest awards results
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The Caribbean Islands: challenges

Not enough data to benchmark
Countries of reference: Americas/ Europe?

Caribbean islands have a different national
reality

Telecoms markets with few competitors

Service providers are licensed separately
In each jurisdiction and, therefore, each is
a separate market

CULLEN
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The Caribbean Islands: evolving telecoms market

* New regulatory frameworks

 Eastern Caribbean Telecommunications Authority (ECTEL),
telecoms regulator for the five — Dominica, Grenada, St Kitts
and Nevis, Saint Lucia, and St Vincent and the Grenadines.

« Consult on several draft changes to its Regional Spectrum
Management Plan (600 MHz for IMT).

* New joint spectrum management
 Ectel + National regulatory authorities

* New entrants

 Rock Mobile (Jamaica)
- Iliad (Antilles-Guyane region)

* Orange (Martinique)
’
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The Caribbean Islands: awards approach

* FIrst come first served
* Virgin Islands

* Auctions
* Jamaica
* Dominican Republic
* Puerto Rico + Virgin Islands (US)
 Trinidad and Tobago

» Grants (direct)

* Cuba
* Belize
 ECTEL Member States
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Upcoming and ongoing spectrum awards
5G Spectrum award French overseas territory

Arcep ongoing 5G spectrum award for Guadeloupe, GUADELOUPE
Guyana, Martinique, Saint Barthelemy, Saint-Martin and i
Saint Pierre and Miquelon (15-year licences)

e 700 MHz and 3.4 GHz-3.8 GHz bands in French
Guiana, Saint Barthelemy, and Saint-Martin (Spectru ~ Povmes
cap perband) 77 1
 four blocks of 2x5MHz FDD in the 700 MHz band

» Dauphin Telecom, Digicel, Free Mobile, and Orange Caraibe (50 MHz blocks L

(FRANCE )

35GHzy e FRANCE

38 blocks of TOMHz spectrum in the 3.4 GHz-3.8 G} _
band

* 900 MHz and 2.1GHz bands in Saint Barthelemy: one
2x4.8MHz block and one 2x5MHz, respectively

CULLEN
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The Caribbean Islands- Upcoming and ongoing spectrum

awards
5G Spectrum award French overseas territory

French Guiana

*an

AMA VENEZUELA

GUYANA 9

RRRRRRR

COLOMBIA

AMAPA

UADOR

* Interested operators request one of the four 2x5MHz blocks in
the 700MHz band: Digicel, Free Caraibe, Orange Caraibe,
and Outremer Telecom (SFR) in French Guiana

* The spectrum in the 3.4 GHz— 3.8 GHz band and the
frequencies still available after the 700 MHz award, will be

auctioned




Challenges on spectrum assignment and
pricing
« Amount of spectrum available: More spectrum. Even
new spectrum.
« Design of the award
« Transparency in spectrum assignment
« Definition of regulatory plans

* Impact analysis of policy changes

« Spectrum licenses rights and use fees (one-off,
recurrent)
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The data source

I\ spectrum database

‘ Licences Awards Reports

ABOUT | MY CULLEN ¥yin A

DEurope Americas ‘ Jamaica

v ’ ‘ All groups of bands v ’ ‘ All bands

@ Country
Licences in Jamaica

Graphic

Country facts

List of operators Capital Area (km?) Population
Cable & Wireless JM, Digicel JM Kingston 10,991 2,961,161
Band Operators MHz Awards
700 MHz Cable & Wireless |M 2x5 2021
Digicel JM 2x12
Rock Mobile 2x10
850 MHz Digicel IM 2x21
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The data source

Regulation of spectrum fees = 6/

Summary General rules Spectrum fees for mobile bands

Spectrum fees for mobile bands

One-off fees for

i Payment method Annual fees for spectrum licences
icences
Argentina | Set by award Full payment required upon award (within a timeframe of up to 30 days). Yes
(or benchmarking . X
for refarming) E.g Fees are calculated and paid on a monthly basis
+700 MHz and AWS within ten working days (Flash) Fee calculation depends on telecommunication service and spectrum used.
- 2.5 GHz: within 30 working days (Flash) (Enacom Resolution 1196 of 2018, 4266 of 2019 and 2385 of 2022, Flash)
Brazil Set by award Set in each spectrum award No
E.g. Spectrum licences usually require companies to pay 2% of profits every two years.
700 MHz auction:

CULLEN
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