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243 operators launched commercial public 5G
services, in 95 countries/ territories

. As of Dec ‘22 514 operators in 155 countries/territories investing in 5G networks in the form of tests, pilots, licence
acquisitions, planned and actual deployments

. Of those, 243 operators in 95 countries/territories have launched commercial 3GPP-compatible 5G services (either mobile
or FWA)

. 112 operators are identified as investing in 5G standalone for public networks (including those evaluating/testing, piloting,
planning, or deploying as well as those that have launched 5G SA networks).

. GSA has catalogued 37 operators as having deployed/launched 5G standalone in public networks

Operator investment 5G status — most advanced status per country/territory Count of operators investing in 5G, and operating commercial 5G networks
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Count and status of operator mmWave investments

mmWave rollout is
happenlng tOO 472-4826H: [

* 196 operators in 50 countries/territories el
have been investing in 5G mmWave 225-2056+: (RN
(testing, trialling, planning, acquiring
licences, deploying, or operating 0 20 40 60 80 100 120 140 160 180
networks) W Testing/Trialling/Planning M Licensed  ® Deploying/Launched

* 26/28 GHz
* 37-40 GHz
* 47-48 GHz

* Plus historically some trials at 66-76
GHz and 81-86 GHz

Use of 5G spectrum between 24.25 GHz and 29.5 GHz

B Testing/Planning [ Deploying M Licensed [ Deployed

118 operators in 25 countries/territories
hold licences enabling mmWave
deployment in one of 26/28 GHz, 37-40
GHz and 47-48 GHz

28 operators in 16 countries identified as
actively deploying/launched mmWave ,
Spectrum for SG Powered by Bing

© Australian Bureau of Statistics, GeoNames, Microsoft, Navinfo, OpenStreetMap, TomTom, Wikipedia

© 2022 Global mobile Suppliers Association 3




The mmWave device range is growing

Announced 5G mmWave devices Any mmWave: 177

10.5% of all announced 5G devices

Commercially available: 127 devices

Announced 5G mmWave devices
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D-Link (1.13%)
Fibocom (2 26%)
Huawei (0.56%)
Inseego (5.08%)
Lenovo (5.08%)
Netgear (2.26%)

§ Samsung (6.21%)
§ Sierra Wireless (0 56%)
WNC (Wistron NeWeb Corporation) (2 26%)
I ASKEY Computer Corp (1.69%)
Quectel (3.95%)
il Sunsea AloT (Longsung, Simcom) (1.13%)
Gemtek Technology (0.56%)
i LG (3.95%)
ZTE (2.26%)
I Gosuncn Technology Group (1.69%)
I Casa Systems (Neicomm) (1.13%)
I MeiG (6.78%)
§ Arcadyan (0.56%)
I Cradlepoint (0.56%)
Linksys (0.56%)
1 Cppo (0.56%)
1 Quanta Computer (0.56%)

§ Phoenix Contact, Quectel and Ericsson (0.56%)

#§ Sagemcom (0.56%)

Sharp (2.26%)

Telit (0.56%)

KonnectONE (0.56%)
Kyocera (1.13%)

Fujikura (1.13%)

Pivotal (1.13%)

Jaton Technology (1.13%)
FCNT (Fuijitsu) (0.56%)
Razer (0.56%)

Compal (1.13%)

Sony Mobile (1.69%)
OnePlus (1.13%)

Thales (Gemalto) (1.13%)
Broadmaobi (0.56%)

Acer (0.56%)

Apple (9.6%)

TCL (2.26%)

HMD (1.13%)

E-Lins Technology (1.13%)
Quecell (0.56%)

Seiko Solutions (0.56%)
AsiaTelco (ATEL) (1.13%)
BEC Technologies (1.13%)
Wavetel Technology (0.56%)
Foxconn (3.39%)

Maxcomm (1.69%)

Sercomm (0.56%)

Guangzhou Tozed Kangwei Technology (0.56%)
Reliance Communications (0.56%)
Asus (1.13%)

Fastweb (0.56%)

APAL (Palcom) (0.56%)

ModalAl (0.56%)

Tri Cascade Inc (0.56%)
Thundercomm (0.56%)

Motorola Mobility (0.56%)

Google (0.56%)

Telsira (0.56%)

Rakuten (0.56%)

SIMCom Wireless Solutions (0.56%)
Lanner (0 56%)



ndoor CPE (14.12%)

Strong vendor
ecosystem emerging S

66 vendors have announced mmWave devices 1 5G phone adapter (1.13%)

| Battery operated hotspot (8.47%)

Announced / available Phone (32.2%)

| Motebook (1.69%)

O Any mmWave: 177 1 Industrial-grade CPE/router/gateway (3.39%)

Repeater (1.13%)

* n257(26.5-29.5 GHz): 52 I Tablet PC (3.30%)
n258 (2425-275 GHZ): 48 Femtocell (1.69%)
n260(27.5-28.35 GHz): 91 I USE modem (0.56%)
n261 (37_40 GHZ) : 92 Wearable device (0.56%)

| Drone {0.56%)

Router (1.13%)

Supported by mmWave chips from five vendors

Indoor and outdoor CPE over 25% of all
announced devices

Phones 32% of all announced models

Commercially available: 127 devices
* 54 of which are phones
* mmWave devices 9.5% of all commercial devices.
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Announced 5G mmWave devices by form factor
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Many more countries/territories are considering or
planning mmWave spectrum assignment
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Puerto Rico

Finland
France

Germany

Uruguay
USA mmm Greece

Ireland

24250 Italy

Kosovo

Australia Lithuania

Bhutan

China

Hong Kong S.A.R.
India

Indonesia Montenegro

Japan Netherlands

Macau S.A.R.
Malaysia

Nepal

New Zealand Portugal
Republic of Korea Romania
Singapore
Taiwan

Thailand Slovakia
Vietnam Slovenia

Spain

Luxembourg
Macedonia
Malta

Norway
Poland

Russia

24250 24750 25250 25750 26250 26750 27250 27750 28250 28750

Sweden
UK

Israel

Nigeria 24250 25250 26250 27250 28250

Qatar

Saudi Arabia Il Assigned* I Ongoing assignment* [l Reserved for future assignment* Planned assignment*
South Africa Local licensing** B L ocal licensing — multi tier*** Ongoing consultation Considering the options
Tunisia Precise range is Unknown [ Temporarily assigned to test/trial Planned assignment — local licensing **
United Arab Emirates I csharedspectrum (indooruse) [l Shared spectrum (indoor use) planned Identified for IMT

Zambia In many countriesthere are existing non-5aG licences that are due for expiry within a few years. These are not shown on the charts.
24250 * Nationwide or rcgional i‘ndi‘vi‘dua\ \i;cnsipg for MNOs® puplic nctwor)ss
** Spectrum set aside for individual licensing on a local basis for 5G private networks
*** Spectrum set aside for multi-tier approach (including individual assignment on a local basis and license-exempt)

© 2022 Global mobile Suppliers Association




5G licensing — high ‘mmWave’ bands
(within 24.25-29.5GHz range)

High Bands mmWauve licensing (in addition to mid bands) global momentum building
* 196 operators in 50 countries/territories have been investing in 5G mmWave (testing, trialling, planning,
acquiring licences, deploying, or operating networks)
* 118 operators in 25 countries/territories hold licences enabling mmWave deployment in one of these
bands
* 28 operators identified as actively deploying/launched mmWave spectrum for 5G in 16
countries/territories
* Leading countries/territories licensing mmWave in addition to mid and low bands
* Many countries looking at making some spectrum within the range 24.25-29.5 GHz available
* 40 GHz (37.5-43.5 GHz) range also gradually emerging (USA auctioned, CEPT developing regulatory framework)
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Summary

* Commercial deployments & licensing underway are ongoing globally
* 5G ecosystem in place & expanding
* Infrastructure, chipsets & devices available and market growing

* Number of devices and infrastructure is expected to grow with the deployment
of mmWave by operators

* Licensed spectrum from low, mid and high bands enables the full 5G vision

* GSA supports ASEAN countries to roll out 5G, including mmWave spectrum, and
recommends to consider individual wide-area/national licensing in 2022
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