SGECOSYSTEM - UPDATE

COAIl / GSA Workshop, New Delhi, 22" Jan 2020

Stuart Cooke

GSA Global Spectrum Chair
Global mobile Suppliers Association — GSA

stuart.cooke@samsu ng.com
https:///.gsacom.com




GSA DELIVERABLES

INDUSTRY REPORTING
COLLABORATION

GSAcom.com

4G-5G..
GLOBAL & REGIONAL WORKING RESEARCH
GROUPS GAMBoD Centralised TRENDS & ANALYSIS
Database
— “eem
Spectrum Group Reports Technology

Standards Spectrum

C-Band Networks

Devices |

Security

eeeee

- T K
— Qualcomn 2 Huawer NOKIA |nte| SAMSUNG

ERICSSON

74 © 2020 Global mobile Suppliers Association



5G VISION

wirelessly connect almost all 7

billion people globally to new

and exciting services through

100 billion devices and things,
by 2030
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spectrum from the low-band,
mid-band and high-band
frequency ranges helps realise
the Vision

large contiguous amounts of
harmonized spectrum, with

suitable regulatory conditions.

700 MHz & 3.3-3.6 GHz
licensed in 2020,
24.25-29.5 GHz licensed in
2021, to the benefit of India
and its citizens




5G USE CASES

Remote healthcare
for rural Area’s.
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Enable business
opportunities in
rural area’s.

Rural Last mile
Connectivity with FWA

Massive Machine

Type
Communications

Virtual classes in
rural area’s.

Capacity crunch at
airport, railway,

Enhanced Mobile stations and events

Broadband

Ultra-reliable, low-
latency
communications

Industrial —loT with URRLC



VIDEO IS THE MAIN DRIVER FOR MOBILE DATA
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201 5G DEVICES ANNOUNCED

32% phones — smartphones: 78 5G device vendors across the world.

Chart By Vendor
ZyXEL: 1.0 % 8848 Titanium: 0.5 %
ZTE: 5.0% Acetel: 1.0 %
Yulong Computer: 0.5 % Aquila Solution Inc: 0.5 %
Xiaomi: 4.0 % * . Arcadyan: 0.5 %
WNC: 1.0 % S § —\ASKEY Computer Corp: 1.0 %
u-blox: 1.5 % ’

Asus: 0.5 %

Thundercomm: 1.0 % Avenir Telecom: 0.5 %
Telit: 1.5 % ~ AVM:0.5%
TCL:2.0%

BBK Electronics: 2.0
" Casa Systems: 0.5 ¢
\ China Mobile: 1.0 ¢
\ Cradlepoint: 1.0 %

Sunsea AloT: 2.0 %

Simcom Wireless: 2.5 %

Sierra Wireless: 1.0%

Shenzhen Harvilon Technology: 1.0 %

| Fibocom: 2.0 %
Sharp: 2.0 % “\, Gosuncn Technolc
Samsung and SK telecom: 1.0 % | HTC:1.0%
Samsung: 4.0 % Huawei: 9.0 %
Realwear: 1.0 % - Inseego: 2.5 %
Quectel: 3.0 % - ~ KonnectONE: 1.0 %
Oppo:25% Kyocera: 1.5 %
OnePlus: 1.0 % ~ Lenovo: 1.0 %
Nubia: 1.5 % By LG:25%
Nokia: 1.0 % / Longsung: 1.5 %
Netgear: 1.0 % o MeiG: 1.5 %

Netcomm: 25% Motorola: 3.0 %
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Chart By Form Factor

Switch: 0.5 %
Outdoor CPE: 0.5 % )
Kiosk terminal/vending machine: 0.5%
Television: 1.5 % e
Head-mounted tablet display:1.0% =

Drone: 1.0 %
Robot: 1.5 %
Tablet PC: 1.5 %

5G outdoor CPE: 6.5 %

Module: 17.1%

5G phone adapter: 1.0 %

USB modem: 1.0 %
5G hotspot: 6.5 %

Router:3.5%
Notebook: 1.0 %

5G indoor and outdoor CPE: 1.0%
© GSA 2020

5G CPE: 12.1%

Phone: 31.7 %

5G indoor CPE: 10.6 %




5G CHIPSETS AND DEVICES - EXAMPLES FROM GAMBoD
$ 5G

MediaTek
Qualcomm heliofPe0
snapdragon
Balong Qualcomm Mediatek Samsung
5000 modem Snapdragon X55 Helio P60 Exynos
modem Helio M70 modem

09:00
* Yol |5G

Huawei LG Lenovo Nokia Nubia Motorola OnePlus ~OPPO Samsung Samsung Xiaomi ZTE
Mate X V50 ThinQ ~ Z6 Pro 5G 9 PureView Mini5G  motoz3+5G 7 Pro 5G Reno5G  Galaxy S10 Galaxy Fold Mi MIX 5G  Axon 10 Pro

5G ‘ \ moto mod 5G - 5G
Quectel
i t 5G modules

o ;
" - « M Sierra Wireless
: { 5G M.2 modules
e )
1 Askey HTC Huawei Huawei Inseego  Netgear WNC WNC = .

5G CPE 5G Hub Mobile 5G WiFi 5G CPE Pro MiFi 5G NR MiFi 5G NR 5G mobile hotspot ~ 5G Outdoor CPE g r Teli "

- 5G modules

\
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5G SPECTRUM GSA'

eMBB, URLLC High band e.g. 24.25-29.5, 37-43.5 GHz etc
| Extreme capacity 800-1000 MHz per MNO/Network contiguous 2020 onwards

eMBB, URLLC, Mid band e.g. 2.3, 2.6, 3.3-4.2, 4.4-5 GHz etc
mMTC (no deep Coverage)' Both coverage & capacity At least 80-100 MHz per MNO contiguous 2020 onwards

Wide area coverage, deep indoor Low band e.g. 600, 700 MHz etc
(mMMTC, eMBB, URLLC) Extended coverage Up to 20 MHz channel bandwidth 2020 onwards

Various applications and services require access to spectrum from low, mid
J—> and high bands
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5G DEVICES COVERING ALL 5G BANDS

Initial device wave Volume device wave
First generation Second generation

| 2019
First half |

Second half |

First half

2020
| Second half

High-band
(mmWave)

39GHz (n260) O []

NS,

28GHz (n261)

o [

U&

28GHz (n257)

U<

26GHz (n258)

el

Mid-band
(sub 6GHz)

>3.5GHz (n77,79)

U<

3.5GHz (n78), NSA

U

3.5GHz (n78), SA

D=

2.6 GHz (n41), NSA

0o

2.6 GHz (n41), SA

LS,

Low-band (sub 1GHz)

FDD (n71,n5, n1, n3..), NSA

O

FDD (n71,n5,n1, n3..), SA

O Pocket router

D Smartphone CPE/FWT
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SIXTY-ONE COMMERCIAL 5G NETWORKS IN 34 COUNTRIES
Nearly 10% of all LTE operators have now deployed 5G; nearly 8% have launched 5G

« By the end of 2019 348 operators in 119 Status of 5G by country, end 2019
countries had announced they were investing -
in 5G.

. 77 operators had announced that they had
deployed 3GPP compliant 5G technology in
their networks.

. A total of 61 operators in 34 countries had
launched one or more 3GPP-compliant 5G
services:

. Of those...

* 49 operators had launched 3GPP-
compliant 5G mobile services (46 full
launches, 3 limited availability launches).

e 34 operators had launched 3GPP-
compliant 5G FWA or home broadband

services (27 full launches, 7 limited N
ava I|a blllty Ia unc heS), © GeoMames, HERE, MSFT, Microsoft, Thinkware Extract, Wikipedia
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M Operators with launched 5G networks
B Operators with launched 5G networks (limited availability)
M Operator(s) actively deploying 5G

B Operator(s) investing in 5G
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5G LICENSING MID BAND “C-BAND" ASIA-PACIFIC

Licensed to test/trial
Licensed

Auction/licensing in progress
Auction/licensing planned

Consultation
Considering

B Reserved

Shared spectrum/local licences

Outline indicates that precise range is
unknown

Where GSA only holds data about
regulator strategies in relation to
imprecise bands, our interpretation of
spectrum ranges is as follows: "C
Band“: 3300-4200 MHz; 3.3 GHz:
3300-3400 MHz; 3.5 GHz: 3400-3600
MHz; 3.6 GHz: 3500-3700 MHz; 3.7
GHz: 3600-3800 MHz. In many
countries there are existing non-5G
licences that are due for expiry within
a few years. These are not shown on
the charts.

MHz

Australia
Bangladesh
China

Hong Kong
India
Indonesia
Japan
Macau
Malaysia
Myanmar
New Zealand
Pakistan
Philippines
Republic of Korea
Singapore
Taiwan
Thailand
Vietnam
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“C-BAND"” CEPT, MIDDLE EAST & AFRICA, AMERICA'S GsA'

3300 3400 3500 3600 3700 3800 3900 4000 4100 4200 3300 3400 3500 3600 3700 3800 3900 4000 4100 4200
A"'S.”"’ Algeria
Belgium Bahrain
Bulgaria Comoros
Czechia | c
Estonia ”yprusl
Finland - Diibouti
France | Fevpt
Germany [ raq
Greece Israel |
Guernsey | Jordan
Hungary I Kuwait |
Ireland | s | Lebanon
Italy | Libya
lersey | Mauritania
Kosovo Marocco
Larvia L Oman I
Lithuenia Qatar N
Luxembourg Réunion
Netherlands
Saudi Arabia I
Norway .
Poland Somalia
Portugal South Africa
Romania State of Palestine
slovakia I sudan
Slovenia — Syrian Arab Republic
Spain | Tunisia
Sweden | United Arab Emirates |
Switzerland I Yemen
UK |
Ukraine
3300 3800
Argentina
C Band i ' d deployment
ana licensing an eployments Canach
Il und d th |d -
Well unaerway aroun the wor Colombia
Costa Rica
Ecuador
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LICENSING HIGH BAND 26 GHZ AND 28 GHZ BANDS - ASIA-PACIFIC 5%

24000 24500 25000 25500 26000 26500 27000 27500 28000 28500 29000 29500
Australia
China |
I Licensed to test/trial Hong Kong [
B Licensed India
[ | ﬁuction;:icensing inI prog;ess Indonesia
uction/licensing planne
Consultation ° Japan _ -
Considering Macau
B Reserved Malaysia |
Shared spectrum/local licences New Zealand
Outline indicates that precise range is Republic of Korea I
unknown Singapore
Taiwan | |
Thailand
Vietnam

-
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26 GHZ AND 28 GHZ BANDS - AMERICA'S, CEPT GSA'
Large number of licenses to be issued within 24.25-29.5 GHz range in 2020-2021 time

24000 24500 25000 25500 26000 26500 27000 27500 28000 28500 29000 29500
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SUMMARY GSA'

*  The 5G ecosystem is in place and expanding

+ Standards are complete and are being enhanced

 Infrastructure and devices available and market growing

«  Spectrum from low, mid and high bands enable the full 5G vision to be realised
«  Commercial deployments & licensing underway

-

\
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