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Korea

Australia
Optus | Telstra 

TPG Telecom/Vodafone

Finland
Elisa

Russia

Japan

Extensive 
commercialization

Hong Kong
China Mobile | HKT | SmarTone

Taiwan
APT | ChungHwa

Singapore
SingTel

Thailand
AIS | True Move H

Vietnam
Viettel

Spectrum allocated

United States

Malta
Greece

Chile

Germany
DT (PN) 

Italy
FastWeb | TIM 

Denmark

United Kingdom

Brazil
Claro Brazil | TIM Brazil
Vivo (Telefonica)

India

Spain

Sweden

Croatia
Montenegro

Uruguay
Antel

Early 
commercialization

Slovenia
N. Macedonia

P. Rico
Claro

Malaysia
Indonesia

UAE

5G mmWave commercialization and spectrum
Commercialization – 28 operators*

Spectrum available – 31 countries*

* Current or expected by end of 2022



Source: GSA, July. 2022

Expanding
breadth,
availability
of 5G mmWave
devices

150+
5G mmWave devices
launched or announced
by 50+ vendors

5G mmWave 
growth scales 
with availability in 
lower tiers
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17

33

sub-$400

$400-800

$800+

22< $800

Number of 5G mmWave smartphones available 
by price category

Source: GSA, July. 2022

Expanding
availability
of 5G mmWave
devices with n258 
band

35
Devices w/ n258 band
Healthy mixture of 
smartphones, CPEs and 
industrial modules

Source: IDC Mobile phone tracker, Q1, 22



4Source: https://www.rootmetrics.com/en-US/content/mmwave-cutting-through-congestion

5G mmWave value proposition – best 
consumer experience wherever customers 
are, including at congested locations

Mid-band mmWave

256.8

44.8

1932.5

231.4

Median download throughput (Mbps)

Uncongested

Congested

Pain Points

28%

27%

27%

25%

24%

Limited cellular connectivity in crowds

Slow download in crowds

Poor cellular coverage

Poor indoor cellular connectivity

Slow upload speed in crowded areas

Most Desired Use Locations

Transit hubs

Shopping centers

40%

58%

55%

55%

Stadiums / arenas

City centers / streets

Two thirds experience issues in crowded areas at least weeklywith smartphone experience are in crowded places

Source: Global consumer survey conducted by Qualcomm Technologies, Inc. (2022)

https://www.rootmetrics.com/en-US/content/mmwave-cutting-through-congestion
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Korea

Japan

Pre-commercial

Taiwan

Thailand

United States

Germany
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United Kingdom

France

Commercialized

Finland

Vietnam

Transit hubs

Transit hubs

Airports

Smart city

Smart city

5G mmWave 
application

Stadiums
Sports 

Multiview

5G home 
internet

5G home 
internet

Music
venues

HospitalsSmart cityStadiums

Agriculture

Universities

Factories

Music/Art
venues

Music/Art
venues

Stadiums

5G home 
internet

Brazil

Singapore

Smart cities

Hong Kong SAR
Airports

Factories

Universities 5G home 
internet

Smart city

Factories
Music/Art
venues

Australia

Stadiums5G home 
internet

Airports Hospitals

Universities Factories

5G mmWave applications
Countries and regions with mmWave use cases across mobile, fixed-

wireless access, enterprise and private networks

8K
Broadcast

8K
Broadcast

Mainland 
China
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5G mmWave benefits for 

citizens

• Better access to information 

and media in crowded 

places

• Improved city living 

experience

5G mmWave benefits for 

industries

• Increased safety, 

productivity and efficiency

• Real-time access to multi-

faceted information

• Highly reliable wireless 

remote control

5G mmWave has significant economic benefit 
for the citizens and industries across several 
use cases.
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Source: “Status, costs and benefits of 5G 26GHz deployments in Europe,” Analysys Mason, May ‘21

5G mmWave benefits 
for citizens

5G mmWave benefits 
for industries
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5G mmWave realization – cost-efficient strategic deployments at key 
locations; scale to support customer adoption

50
Stadiums

100
Train Stations

250
Indoor malls

850
Outdoor hot 

zones

Yearly rollout (number of locations) Cost-efficiency of 5G mmWave rollout

Net-0

Net-zero incremental capex to offer seamless 

services in congested locations

2000

24%

mmWave

Hot Zones**

% Subs 

daily reach*

*  Subscribers able to experience mmWave daily ** Hypothetical UK operator with 30% market share

Source: Qualcomm Technologies and Bell Labs Consulting study, April 2022
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Time to allocate the 
spectrum and realize 
deployments is now

Adoption in all key markets

Proven technology

A mature device ecosystem

Substantive growth and returns

Use cases for today and the future

Abundant spectrum available1

2

3

4

5

6

* Hypothetical UK operator with 30% market share
Source: Qualcomm and Bell Labs Consulting study, April 2022

mmWave hot zones*

2000

Subscribers daily 

reach*

24%

mmWave ROI
for mobile use

With
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