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Ideal spectrum
• Unused or cheap
• Available globally (à important for consumer goods & market size)
• preferably under similar licensing conditions

• No noisy or sensitive neighbors
• Propagates indoors through walls and glass
• Not affected by rain or leaves outdoors
• Wide bands (≥ 5 MHz, preferably 20 MHz+)
• Is paired (uplink & downlink)
• Can be processed with cheap electronics (Si, not GaAs)
• Allows small antennas
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Spectrum management

Until the 2000s
• Single purpose
• Fixed technology (modulation)
• Exclusive use
• Narrow bands (except TV)
• Assume single radio per device

• one frequency at a time

• Worry mostly about OOB to like
• Spectral efficiency secondary
• Single-country
• mostly outdoor

“Modern”
• Flexible use
• Flexible technology
• Shared, over/underlay
• At least 5 MHz, preferably 100
• Multiple (> 4) radios, from 0.6 to 6 

GHz
• Receiver requirements?
• Spectral efficiency matters
• International coordination
• mostly indoor (80% of data)
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Higher frequency = capacity, but more cells

5 
5G Americas - Spectrum Allocation in 700 MHz and 2.5 GHz in Latin America - June 2017 

Figure 2: Coverage Advantages with the 700 MHz4 band 

 

As depicted by the SCF Associates’ chart above, the OECD states that base stations on the 700 
MHz band may have broader coverage compared to base stations using AWS spectrum 
(1700/2100 MHz). 

This lower initial network deployment investment is an encouragement to foster the use of mobile 
broadband services in villages and populations that currently lack access. In other words, 
introducing the service would not create large volumes of traffic, as a result of which the demand 
would be met fully at a low capital expense. In this regard, the digital dividend represents an 
alternative to wireline access in suburban areas, where fixed networks in Latin America usually 
lack robust coverage. 

Another striking feature of this band is “indoor” penetration, i.e. inside buildings, unlike the case 
of higher density bands. Studies from the Small Cell Forum indicate that 50% of the voice traffic 
and around 80% of the mobile data traffic is routed in enclosed (indoor) environments. In this 
regard, the low bands (lower than 1,000 MHz) have greater penetration in these spaces. In the 
case of the 700 MHz band, the power loss (in dBs) may be 10 dB lower than on the 2600 MHz 
band used for 4G LTE in many Latin American markets.  

Although the digital dividend is harmonized in the Americas, spectrum channelization schemes 
differ between North America and most of the rest of Latin America, where most markets have 
chosen the Asia Pacific channelization plan (APT 700).  

 

 

                                                                    

4 Presentation Broadband and Digital Dividend in Latin America, Fernando Rojas, ECLAC 

high-band
• > 6 GHz
• urban & indoor capacity for 5G

mid-band
• 1-6 GHz
• capacity for 4G & 5G

low-band
• 400 MHz - 1 GHz
• rural coverage
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Do more with more or less

6

Action Advantage Drawback

Buy more spectrum
(auction or private)

scales linearly
investment property

scales linearly
expensive
timing & location unpredictable
rely on competitors

Better technology
(modulation, power, 
bidirectional, massive 
MIMO)

cheap mostly played out (but 5GNR)
requires densification

More cell sites scales
adaptive

costly
monthly rent for sites
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Challenges for spectrum sharing

Unlicensed 
~2000
• indoor home
• indoor enterprise
• campus
• --> natural separation
• only power rules (no 

listen-before-talk (CS) 
required)

Unlicensed 
now
• secondary public 

SSID
• e.g., CableWiFi

• re-use HFC/FTTH 
backhaul

• One band, one 
channel

Unlicensed 
emerging
• LTE-U, LAA
• what are the

“kindergarten” 
rules?
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vs.

“high tower, high power”
(TV, cellular downlink, radar transmitter)

• cellular downlink receiver
• radar receiver
• GPS receiver

Spectrum co-existence

8

acquisition -138 dBm
tracking: -146 dBm

-105 dBm

UL TX: 24 dBm
DL TX: 43-48 dBm

TV: 90 dBm (1 MW UHF)

how do I quickly identify sources of interference?

Futurecom 2019



9

Beauty contests and auctions are converging

Beauty 
contest
• prettiest 

network of them 
all

Pure auction
• use-it-or-lose it

Auction with 
conditions
• coverage build-

out
• tower sharing
• bandwidth
• rural bidding 

credits
• performance 

credits (US USF)
• paired licenses
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Spectrum sharing

IEEE Communications Magazine • August 2013 163

These mechanisms provide the regulator essen-
tial information about the bidders’ valuations for
the different models, and this information is
needed when choosing the suitable spectrum
access model for each band. Moreover, the new
models offer more spectrum packets, which
increases flexibility and may attract new bidders
into the auction. This may increase competition,
revenue, and social welfare. These mechanisms
do not, however, solve the problem of estimating
the value of unlicensed use, since no bids in the
auction represent the value of unlicensed prima-
ry and secondary bands.

CURRENT SPECTRUM
ACCESS MODELS

LICENSED AND UNLICENSED USE
Most of the valuable spectrum is licensed and
only a small percentage of the frequency bands
are left in unlicensed use. The licensing scheme,
also known as the exclusive use model, has
evolved over time as spectrum use and the inter-
est in spectrum has changed. Initially, the regu-
lator decided which radio services are offered,
who gets the licenses, and which technology is
used on each spectrum band. This is the com-
mand and control model [2, 3] (see Fig. 1). The
assigning of licenses was liberated from the FCC
to the market in 1993, when the commission was
given the authority to run auctions. The idea was
to grant the licenses to those who value them
the most and would probably implement the ser-
vices quickly. Moreover, the secondary markets
were created in 2004, which allows spectrum
trading and leasing. Flexibility has been further
increased by allowing the licensee to decide its
service and technology used. This technology
and service neutrality has been suggested in the
EU for 1350 MHz of spectrum in 2007, and it
was approved for the 800 MHz, 900/1800 MHz,
2.5–2.69 GHz, and 3.4–3.8 GHz bands in 2012.

The commons model was introduced in 1985
when the unlicensed use of low power devices
was allowed. The idea was to share the spectrum
among users and encourage the development of
industrial, scientific, and medical (ISM) devices
in the unlicensed bands. This has created suc-
cessful technologies such as WiFi/WLAN and
Bluetooth. The commons model does not mean
that there are no rules as in the open access
model, but that the interference issues are con-
trolled by standards, radio etiquettes, and tech-
nology.

It has been widely debated whether the new
spectrum allocations should be licensed or
unlicensed [2, 3, 9]. The long-term licenses
serve large and centrally controlled networks
that require lots of spectrum, and they allow
the licensee to recover the huge investment
costs.  The unlicensed model,  on the other
hand, provides low cost spectrum and a test
bed for innovation. There are different kinds
of services that require different kinds of solu-
tions, and there is no winning spectrum access
model in spectrum management. The current
policy is to make more licensed and unlicensed
spectrum available, but new models are also
being considered.

HYBRID MODELS

The hybrid models offer more bundles of spec-
trum use rights by defining a new set of rules
that combine the benefits of licensed and unli-
censed use [10]. Several models have been sug-
gested that involve spectrum sharing and
dynamic spectrum access [4–7], but the new
models need to be tested before they can be
implemented widely in spectrum management.

The dynamic spectrum access models are typ-
ically classified into underlay and overlay sharing
(see Fig. 1). In the underlay approach, the
devices are restricted to very low transmit power
so that they do not cause any harmful interfer-
ence and no detection of primary user is
required. Underlay sharing was authorized by
the FCC in 2002, when the unlicensed use of
ultra-wideband (UWB) devices was allowed
between 3.1 to 10.6 GHz.

An overlay approach permits higher transmit
power that may cause interference, but the trans-
mission is only allowed at times or locations
where the spectrum is not occupied by the prima-
ry user. The usage is based on spectrum opportu-
nities that are also known as white spaces or
spectrum holes. The secondary unlicensed use of
the TV bands was authorized by the FCC in
2008. The devices have to connect to a database
that lists the available channels at the device’s
geographic location. A similar sharing arrange-
ment but different technological solution has
been adopted on 5.25–5.35 and 5.47–5.725 GHz
radar bands in 2006. The unlicensed WiFi sys-
tems are required to detect the radars, and select
the frequency and transmit power dynamically.

The unlicensed models may not provide suit-
able spectrum for applications that require a
guaranteed high quality of service. This issue
can be addressed by increasing coordination
between the users. The coordinated regulatory
solutions include light licensing, site registra-
tion, managed and private commons, where a
small number of parties operate on a licensed
band. For example, the FCC adopted light
licensing of the nationwide 3650–3700 MHz
band in 2007, where the licensees may pay a
small fee and they are obliged to cooperate in
order to avoid harmful interference. Shared
licenses of this type were auctioned in the UK
in 2006. The frequency band was 1781.7–1785
MHz paired with 1876.7–1880 MHz, and 12
licenses were awarded to the 16 bidders. The
coordination can also be managed by the
devices, and different technological solutions
have been suggested, e.g. cognitive control radio
and cognitive pilot channel [11].

Figure 1. The polar models of commons and exclusive use, and the hybrid
models in between.

Open access

Overlay sharing

Underlay sharing

Hybrid models

Auctions

Secondary
markets

Command
and

control
CommonsExclusive use
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How much politeness & 
fairness is required?
à LTE-U & LTE-LAA (license-
assisted, listen-before-talk)through

1990s

US: since 1994

radio, TV,
early mobile Wi-Fi

10

beauty contests
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There are many spectrum dials

unlicensed
indoor + outdoors

unlicensed
indoor

coordination

unlicensed
sensing or DB auction

auction
+ reverse
auction

blockslicense model

5 MHz 500 MHz

100 MHz

geographic
area

county
(3007)

PEA
(416)CMA

(734)

MEA
(51)

indefinite

10 year

short-term
lease

duration build-out

none

build-out

coverage & speed
paired rural + urban
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“Best and highest value use”
• Metric: $ per MHz and population covered à $/MHz/POP
• How do you estimate the value of spectrum, beyond auction price?

• What about public safety usage?
• No good estimate of value for unlicensed spectrum
• How do you encourage more efficient usage of existing spectrum?

• b/s/Hz à b/s/Hz/sq mi
• Example: TV spectrum value is largely indirect

• 10-15% watch over-the-air in the US
• but TV stations get must-carry right and network exclusivity

• Avoid spectrum hoarding & speculation
• foreclosure value
• build-out & service requirements (“use it or lose it”)
• but can create minimal networks that serve few real customers (e.g., NB-IoT)
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Auctions have limitations
• One-time estimate of value
• most spectrum is licensed indefinitely (renewable license)
• technology may change value – up or down

• e.g., small cells, MIMO
• new neighbors may change value

• May encourage speculation
• build-out requirements help (and common), but can be 3-10 years

• Relies on small (3-4) number of carriers
• only subscription model
• how do you aggregate the value of 5.8 GHz spectrum?

• Likely necessary where spectrum requires nationwide multi-$B investment
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Unlicensed & lightly-licensed bands (US)

• UHF (476-700 MHz) – incentive auctions (licensed) + some unlicensed + TV 
white spaces
• ISM (902-908 MHz) – BlueTooth
• 1920-1930 MHz – cordless phones (DECT)
• 2.4 GHz (73 MHz) – 802.11b/g
• 3.550 GHz (150 MHz) – shared, database
• 3.6 GHz (100 MHz) – for backhaul & WISPs
• 4.9 GHz (50 MHz) – public safety; under reconsideration
• 5.8 GHz (400 MHz) – 802.11 a/n
• 5.9 GHz (1.2 GHz) – discussed by FCC (used for backhaul today)
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Mobile spectrum in Latin America

5 
Analysis of ITU Spectrum Recommendations in Latin America 

processors, terminals and infrastructure ecosystem, as well as the possibility of 
LTE broadband roaming.  

According to the radio spectrum information available as of September 2018, the 
850 MHz band was the only spectrum band common across all Latin American 
markets. The 1.9 GHz band is also allocated along all these markets, but in some 
cases it is not used entirely for mobile services. For example, in Costa Rica there 
is a portion of the 1.9 GHz band that is partially employed in fixed services. 

The 1.7 / 2.1 GHz band (also known as AWS) is the third most important band in 
terms of its allocation, followed by the 700 MHz band. 

Mobile Spectrum Allocations in Latin America (September 2018) 

 
Source: 5G Americas based on information from the regulators3 

There are several drivers behind government initiatives to allocate spectrum, and 
probably the most important is the necessity to promote technological innovation 
through the development of new technologies. This will deliver higher speeds for 
sending data, allowing users the use of mobile broadband Internet services and 
video-centric applications. Another factor that contributes to a greater demand 
of spectrum is the evolution of the Latin American mobile market, which 
increased from 60 million users in 2000 to 690 million in 20174. 

                                                 
3 The spectrum allocation of the 700 MHz band in Bolivia and Puerto Rico corresponds to 12, 13, 
14 and 18 bands of the Third Generation Partnership Project (3GPP). Ecuador and Nicaragua 
adopted the Asia-Pacific Telecommunity channeling (700 MHz APT), corresponding to the 28 
band of 3GPP. El Salvador has not defined the scheme for segmentation. 
4 Ovum, December 2017 

5G Americas
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ITU mobile spectrum recommendations

11 
Analysis of ITU Spectrum Recommendations in Latin America 

ITU Recommendations: spectrum allocation for the development of 
IMT and IMT-Advanced technologies 

Market 
environment  

Spectrum 
Requirement for 
RATG 1 (MHz) 

Spectrum 
Requirement for 
RATG 2 (MHz) 

Total Spectrum 
Requirement (MHz) 

Year 2010 2015 2020 2010 2015 2020 2010 2015 2020 

Higher market 
environment 

840 880 880 0 420 840 840 1300 1720 

Lower market 
environment 

760 800 800 0 500 480 760 1300 1280 

 
Source: International Telecommunication Union (ITU-R M.2078 and ITU-R 

M.2290) 

The objective of spectrum allocations represents the total amount of spectrum 
in a given market. These ITU suggestions allow mobile operators to see the 
increasing demands of the society, that use connected devices at an increasing 
rate.  

The new services and applications, the new devices and the continuous increase 
of the use of smartphones, tablets and connected machines affect all the aspects 
of the life of the users, including government, education, transport and health. 
The increase in use of these applications by mobile networks is projected to 
exhibit an annual cumulative compound growth of 50% in the period 2015 to 2020 
to increase at a monthly average of 276,416 TB monthly in 2015 to a monthly 
average of 2,091,703 TB in 2020.8 

  

                                                 
8 Cisco Visual Networking Index: Global Mobile Data Traffic Forecast Update, 2015–2020 White 
Paper: http://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-
index-vni/mobile-white-paper-c11-520862.html  

RATG1 = pre-IMT, IMT;  RATG2 = IMT-advanced Futurecom 2019



17

Spectrum allocation in Latin America

13 

Analysis of ITU Spectrum Recommendations in Latin America 

Five countries had licensed 400 MHz or more of spectrum for mobile services; 

another six were in the 300-400 MHz range and the rest remained below the 300 

MHz mark. 

Percentage of Spectrum Allocated according to the ITU 
Recommendation for 2015 and 2020 

 

There are two events that affect the amount of spectrum allocated in Latin 

America regional markets. The first one refers to the direct allocation of 

spectrum. Since 2000, there has been an increase in the number of spectrum 

allocated directly (without process of spectrum auction) to state-owned 

companies. For example, from 1Q 2013, eight markets had allocated spectrum 

to a state operator; that is the case of Argentina, Bolivia, Costa Rica, Ecuador, 

Honduras, Paraguay, Uruguay and Venezuela. In Mexico, the legal reform of the 

regulatory framework for telecommunications ordered the creation of a network 

of mobile wholesale services. The amount of MHz allocated is different in each 

case and ranges from 30 to 130 MHz.  

The second event is the spectrum allocated that is not used in a timely manner. 

The allocation of more spectrum to service providers must address the greater 

and better use of the spectrum. It is understood that there are legitimate reasons 

for the decisions of the operators to postpone the mobile services deployment in 

a spectrum band: the delay of the conclusion of the technology standards or 

interference. In the last years, it has become clear in Latin America that part of 

the spectrum allocated by the regulators remains unused today.  

  

5G Americas Futurecom 2019



Lots of radios
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iPhone X
$999+

Moto G5 Plus
$220
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Bands differ across regions
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FCC 4G & 5G auctions and spectrum actions

Band Units Geography When? Bids Licensees
698-806 MHz 62 MHz (6-22) EA, CMA, US 2008 $19B 101
614-698 MHz 7x2x6 MHz PEA 2017 - July 2020 $19.8B
28 GHz 2x425 MHz county Jan. 2019 $700M 33
24 GHz 7x100 MHz PEA May 2019 $2.2B 29
37-40 GHz 24x100 MHz PEA Dec. 2019
47 GHz 10x100 MHz PEA Dec. 2019
3.5 GHz 7x10  + 8x10 

MHz
county June 2020

3.7-4.2 GHz 2x20 MHz each ? ?
5.9-7.1 GHz 1.2 GHz local ? unlicensed
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3.5 GHz user classes

Federal users
Fixed satellite users (FCC)

Priority licenses (PAL)
10 MHz channels in 3550-3650

General authorized use (GAL) 

1

2

3

census tract
≤ 70 MHz
3-year licenses
assigned via SAS

must not interfere

ESC (environmental sensing capability) allows 
commercial use in coastal and Great Lakes region
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Protecting incumbent users 

The success of CBRS is predicated on its ability to protect access for incumbent 
users. As a result, FCC regulations rightly go to great lengths to ensure it does 
that (see table below). During the initial deployment, PAL and GAA users cannot 
deploy in any of the areas where federal or FSS users are located. This is a major 
issue, since they are mostly located along the two coasts (see graph below), 
where most of the population lives and where the need for the additional CBRS 
spectrum is greatest. Eventually, with the introduction of ESC (see below), PAL 

and GAA users will be able to use CBRS spectrum when incumbent users do not 
use it – and this is most of the time in most locations. 

Still, the issue of exclusion zones is one of the most frequently mentioned as 
casting uncertainty over CBRS’s success. While initially the exclusions will have a 
large impact, establishment of the ESC and SAS will lead to the introduction of 
spectrum sharing mechanisms that are more dynamic. This will make it possible 
to efficiently use 3.5 GHz spectrum that incumbent users do not need, without 
impacting their ability to use it as they wish. Simply, this is because incumbent 
users do not use the spectrum extensively – and this is why 3.5 GHz is an 
excellent candidate for spectrum sharing.  

 CBRS incumbent users (tier 1) 

3550–3650 
MHz 

Military radars – shipborne: 17 ships homeported in 
Norkfolk, VA; San Diego, CA; and Seattle, WA 
Activity to be monitored via ESC 

3650–3700 
MHz 

Military radars – ground-based: in St. Inigoes, MD; 
Pensacola, FL; and Pascagoula, MS 
Activity to be monitored via ESC 

3600–3700 
MHz 

FSS earth stations – receive: 35 sites, mostly along the 
coasts 
PAL and GAA not allowed around these sites, so ESC is not 
necessary 

3650–3700 
MHz 

WISPs: thousands of networks 
Incumbent perations continue to be allowed under CBRS, 
but transition expected by 2020–2023 
Activity is not monitored by ESCs 

 Source: Senza Fili 
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TV incentive auction

23

initial
clearing 

goal

reverse
auction

(TV stations)

forward
auction

(carriers)

TV station 
participated 
& got bid?

1. go off-air (6 MHz)
2. multiplex (share)
3. VHF

repack
(39 months)

forward bids
insufficient à
reduce clearing goal

144 MHz
(May 2016)

descending clock auction
à reduce until clearing target met

April 2017 

2012: Section 6403 of the Middle Class 
Tax Relief and Job Creation Act of 2012 go dark

July 2020
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mmWave bands
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common band and to consider authorizing additional millimeter wave bands as high as 
70 GHz and 80 GHz. We explore each of these bands further: 
 
Millimeter Wave Spectrum Bands 
 

 
 
Source: Company reports, FCC and Wells Fargo Securities.   
 
• MVDDS (12.2-12.7 GHz): The terrestrial based wireless transmission of signals on 

the MVDDS spectrum (stands for Multichannel Video and Data Distribution Service) 
reuses frequencies reserved for direct broadcast satellite (DBS). DISH, via a 2004 
auction of these licenses and 2012 acquisition of 45 licenses from Cablevision, is the 
largest owner of MVDDS spectrum in the U.S. and, along with 10 other members of 
the MVDDS 5G Coalition, has asked the FCC to permit licensees to use the spectrum 
for two-way mobile broadband services (currently reserved for downlink only). 
Unlike DISH’s other spectrum holdings, the company’s MVDDS licenses, as well as 
four LMDS licenses, are held within the DISH DBS subsidiary.   

• 24 GHz: In 2004, the FCC held an auction for 890 24 GHz licenses, but only seven 
were sold (and only five are now active), while FiberTower holds 38 pre-auction 
licenses in this band. This band only consists of 400 MHz of spectrum, a small 
amount compared to other millimeter wave frequencies contemplated for 5G use, but 
still quite large in relation to existing licensed spectrum.  

• 28 GHz (LMDS): The 28 GHz band consists of 1.3 GHz of total spectrum, known 
more commonly as LMDS (stands for Local Multipoint Distribution Service) 
spectrum. In 1997, the FCC developed  a band plan to have two LMDS licenses, one A 
Block consisting of 1,150 MHz of bandwidth (27.5-28.35) and a B block of 150 MHz 
(31.00-31.075 for the B1 band and 31.225-31.30 for the B2 band) available to each 
BTA in the U.S. Many of the licensees, including Teligent, Winstar and NextLink at 
the time were focused on offering high-speed, fixed wireless services to small and 
medium-sized businesses. However, many of these ventures failed and ended up in 
bankruptcy, giving this spectrum somewhat of a bad name in the space. Verizon 
currently holds most of the LMDS licenses, via the company’s acquisition of XO 
Holdings (the former NextLink licenses) with the rest having fallen back to the FCC. 
Of the 986 designated licenses, 412 BTAs have active licenses, covering 75% of the 
population. The FSS industry does use this spectrum for Earth to space 
communications, but this is secondary to LMDS. FSS use of this spectrum (Earth to 
space, but only limited gateway-type services) is secondary to LMDS. 

• 37 GHz: This band consists of 1.6 GHz of spectrum (between 37 and 38.6 GHz) and 
is largely a greenfield spectrum, aside from some limited Federal military uses. 
Because this spectrum is adjacent to the 39 GHz band, there is support to combine 
the band with the 39 GHz band to create large contiguous spectrum swaths.  

• 39 GHz. This band consists of 1.4 GHz of spectrum (from 38.6 to 40 GHz), currently 
allocated to FSS (space-to-Earth, but currently unused) and mobile on a primary 
basis for non-Federal use. The FCC’s plan consists of 14 blocks of 50+50 MHz 
channels. Currently, only 870 licenses exist out of 2,464 total available. The FCC 
plans to issue new licenses. Straight Path, which has agreed to be acquired by 
Verizon, owns 931 licenses out of 1,098 total licenses.  

24 GHz # 25 GHz 26 GHz 27 GHz 28 GHz 29 GHz 30 GHz 31 GHz 32 GHz 33 GHz 34 GHz 35 GHz 36 GHz 37 GHz 38 GHz 39 GHz 40 GHz

Radio-
navigation

Federal
use

24 
GHz

Band

24 
GHz

Band

LMDS-A
27.5-
28.35

LMDS-B

Ka
Ba
nd

LMDS-B

37 GHz
(37-38.6)

39 GHz
(38.6-40)

Ka
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Carrier position. Verizon has made the most aggressive push into millimeter wave, 
having agreed to acquire Straight Path for $3.1 billion and the option to gain 180 billion 
MHz POPs from its acquisition of XO Communications (158 billion from the LMDS A 
frequency band, 16 billion from the LMDS B frequency band and 4 billion from the 39 
GHz band). AT&T also acquired FiberTower out of bankruptcy, which handed the No. 2 
carrier 30 billion MHz POPs in the 24 GHz and 39 GHz bands. AT&T says it will use the 
spectrum in Project AirGig, an initiative that uses power lines to guide wireless signals on 
antennas placed on utility poles. T-Mobile also acquired a small amount of LMDS and 39 
GHz licenses via its acquisition of MetroPCS. Sprint, meanwhile, is tapping into its sizable 
2.5 GHz spectrum holdings for wireless backhaul purposes. Unlike mmWave spectrum in 
most cases, Sprint’s 2.5 GHz spectrum can be used without line of sight and can penetrate 
buildings more effectively. We note that the FCC has placed a spectrum aggregation limit 
of 1,250 MHz in assessing future auctions and secondary market transactions.  
 
Exhibit 34: Largest mmWave Licenseholders (Average MHz)  

 
Note: Allocates FiberTower licenses to AT&T and Straight Path and XO (Nextlink) licenses to Verizon.   
Source: FCC, company reports, AllNet and Wells Fargo Securities.  
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The (near) future: spectrum databases

25

Old model
• frequency range
• width of band
• OOB parameters

New model
• sensing?
• database query?
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Conclusion
• Spectrum used to be pretty simple: move up in frequency
• Now, complex interaction of coordination & displacability
• Auctions used to be the obvious choice
• Network usage dominated by indoor à consider unlicensed as alternative
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Digital dividend

4 
5G Americas - Spectrum Allocation in 700 MHz and 2.5 GHz in Latin America - June 2017 

Table 1: Analog Blackout Dates in Latin America – Selected Countries3 

 

Several Latin American and Caribbean countries have decided to allocate the 700 MHz band for 
mobile services provided by technologies that guarantee minimum upload and download 
requirements such as the so-called IMT Advanced (for example, mobile broadband service 
enabled by LTE).   

The above resulted from the ITU’s World Radiocommunications Conference held in Geneva, 
Switzerland, in 2012 (WRC 12), where the spectrum allocation between 698 MHz and 806 MHz 
was confirmed for mobile services in the Americas (Region 2). This band is expected to be useful 
in providing international roaming. 

WHY 700 MHZ? 

One of the main features of the 700 MHz band is its great capacity for signal propagation, which 
makes it attractive in broadening the coverage for wireless broadband in areas of low population 
density by providing cheaper, faster network deployment.     

 

 

 

 

                                                                    

3 Regulators, 5G Americas 
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24 GHz (Auction 102)
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28 GHz (Auction 101)
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Segmentation of 700 MHz band

6 
5G Americas - Spectrum Allocation in 700 MHz and 2.5 GHz in Latin America - June 2017 

Figure 3: Segmentation of the 700 MHz5 Band 

 

 

However, Bolivia and several Caribbean markets have chosen the spectrum channelization plan 
of the United States. These varying decisions raise harmonization difficulties, since the 
channelization of bands in the US differs from APT 700, thus making them incompatible. The 
3GPP has designated four operating bands for the United States (Bands 12, 13, 14, 17) and two 
for APT (Band 28 for the FDD – Frequency Division Duplex-- mode and Band 44 for the TDD – 
Time Division Duplex-- mode).  

From the Latin American countries that have awarded the 700 MHz band under the APT plan, 
only Peru, Mexico and Uruguay have licensed the whole 90 MHz of this portion of the spectrum. 
Peru and Uruguay awarded all or the majority of the band to private operators through tenders. 
Peru divided the 90 MHz in 3 blocks awarded in a tender completed during May 2016 and Uruguay 
completed a similar process during July 2017. Uruguay reserved 40 MHz for the state-owned 
operator Antel and auctioned 50 MHz between the privately-owned operators, thus awarding 2 
commercial licenses and one reserved in favor of Antel.  

In Mexico, the band was granted to a government agency that provides the license to the public-
private partnership that will develop and operate the shared wholesale network (Red 
Compartida)6. 

In other cases, Chile and Argentina awarded each 3 national licenses with a total bandwidth of 
70 MHz, while Brazil granted the use of 60 MHz distributed along 3 national concessions. All the 
licenses in these 3 cases were assigned to private operators. 

Ecuador and Paraguay allocated directly 30 and 10 MHz of the digital dividend respectively to the 
state-owned operator of each market.   

                                                                    

5 Telecomunicaciones: Mercados y Tecnología http://telecomunicaciones-
peru.blogspot.com.ar/2014/07/peru-tendria-3-redes-4g-en-banda-700.html 

6 Cullen International in https://www.slideshare.net/CullenInternational/700-mhz-in-the-americas-latam-
spectrum-management-conference-cullen-international 
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