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All about calls and texts

The start of mobile data

The arrival of mobile broadband
services and applications

The network adapts to the application

Ultra high speed

Ultra low latency
New applications



M 5G Ramps Up
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LG Uplus is seeing
1.3 gigabytes of data
a day per subscriber

in the early days of

its 5G launch
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Early 5G data usage
has tripled, according
to SK Telecom, in
comparison with 4G
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Use Case

ES CAN
MAKE IT

HAPPEN

Healthcare




& The socio-economic benefits
of mmWave 5G (2020-2034)

Sub-Saharan Africa Edition

GDP impact of mmWave spectrum by 2034
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GDP growth
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WRC-19
5G Developing Market
Status Check

everywhere you go @



Africa’s insatiable need for spectrum
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Mobile internet traffic as percentage of total

*  Why are developing markets pushing so hard for

5G and the spectrum required? web traffic as of January 2018, by country
*  Mobile broadband is a enabling technology rather , Share of total web page views in %
Kenya [ 5:
than mode of usage Neero I s
« Itis not, as in many other developed markets, a india G 75
d hasiti hnol Singapore [N 78
usage mode as much as it is a technology cron | 75
delivery methodology indonesia D 72
h e the | ¢ SouthAfrica. RS 71
. We cannot hope to monetize the luxury o Thailand _ 69
mobility like in developed markets. saudiArabia D 4
. ; _ . Turkey | <2 &
+  We cannot “offload” onto fixed networks - even if chins D © H
we do offload it is on Fixed Wireless Networks. vae D &
. Poland D 5o
« ltis all about spectrum.... Malaysia D 57

Worigwice | NED s



The role mid and high band frequencies play in addressing coverage gaps

Spectrum

Readiness

* New Sub-1GHz
Spectrum

* New Sub-6GHz
Specfkrum

*« New mmWave
Spectrum

Device
Ecosystem

5GC Handsels &
Routfers

5G/ NB-loT loT
Chipserls &
Devices

80/20 principle applies

20% of dense urban cells produce

Rural coverage is always a difficult
business case

Urban profits make rural coverage
initiatives possible

Starve the network in lucrative areas
and everybody loses..



5G Activity in African Networks
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MTN SA « 100MHz in 28GHz PoC * 500<Mbpsto 1.6Gbps * Performed indoor, outdoor
throughput, latencies from 3ms and mobile trials
to 5ms, coverage radius about
300m

Vodacom « Commercial 3.5GHz *  500Mbps « Started as FWA product due

Lesotho network in 100MHz channel to CPE restrictions, now

offering mobility
MTN Nigeria ¢ PoCin3.5GHz and 26GHz -+« TBA - TBA
starting in November
Rain SA « 80MHz of 3.6GHz used  Upto 700Mbps, 9ms latency « Aggressively rolling out

coverage in largest cities in
SA



What Africa needs in order to seamlessly transition to 5G:

1. Harmonization @

* The success of mobile in Africa can be ascribed to a unigue accommodating combination between
devices capability, spectrum harmonization.

» Devices and chipset specified for developed market that found their way to Africa found universal
combability. The 900, 1800, 2100MHz band capability in devices found 1 to 1 match on regulatory
space.

» By restricting the full functionality of devices (e.g. 3.4-3.6G instead of 3.3-3.8G) growth will be
severely inhibited.

2. Management of expectation
» Developing markets cannot pay even close to what was paid for 3.5GHz and 26/28GHz in US and

Europe

» Current frequency fee models for 2, 3 and 4G are unsustainable in 5G space with wide channels
and 10x amount of sites.

3. Coexistence of legacy technologies

* Many markets still have 30-50% of subscriptions on 2G only — how do you manage spectrum to
cater for 2, 3, 4G along with 5G?
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5G ECOSYSTEM UPDATE

Elizabeth Migwalla
GSA Africa
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VISION

wirelessly connect almost all 7

billion people globally to new

and exciting services through

100 billion devices and things,
by 2030

© 2019 Global mobile Suppliers Association

large contiguous amounts of
high band (mmWave)
harmonised spectrum, with
suitable regulatory conditions,
spectrum from the low-band, helps enable extreme capacity

mid-band and high-band and ultra fast local area services
frequency ranges helps realise

the Vision

G




USE CASES

— © 2019 Global mobile Suppliers Association

Enhanced
mobile
broadband

Massive
machine type
communications

Ultra-reliable,
low-latency
communications

GSA'




STANDARDS GSA'

—
—

LI YNETTLIPS JA2 Il Release 15 complete (2017-2019)

Release 16 development (2018-2020)
Enhancements, Unlicensed, URLLC+ & loT+, V2X, etc

Release 17 planning (2019-2021)

Enhancements to support verticals, coverage improvements, NTN, etc

I 3GPP 5G specs complete — work underway on enhancements
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PRODUCTS

5 : SAMSUNG
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SPECTRUM GSA'

eMBB, URLLC ngh band e.g. 24.25-27.5, 37-43.5 GHz etc
Extreme capacity 800-1000 MHz 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 80-100 MHz MNO contiguous 2020 onwards
Wide area coverage, deep indoor Low band e.g. 600, 700 MHz etc
(mMTC, eMBB, URLLC) Extended coverage Upto 20 MHz channel bandwidth 2020 onwards

Various applications and services require access to spectrum from low, mid
J—> and high bands

& © 2019 Global mobile Suppliers Association




The Road to 5G with GSA

The Industry Voice of the Global Mobile Ecosystem

Facts - Figures - Graphs - Reports - Market Manitoring - Analysis - Advacacy - Databases..,

THANKYOU

Check out www.gsacom.com for regular report updates

5G ecosystem update 5G licensing update

Spectrum for Terrestrial

5G Networks: Licensing
Developments Worldwide

ERICSSON g QuALcOMW g\@ Huawel NOKIA (intel) SAMSUNG

© 2019 Global mobile Suppliers Association
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M Our Asks

26 GHz

(24.25-27.5 GHz)

50 GHz

(45.5-52.6 GHz)

Limits to protect EESS (passive)
-28 to -32 dB(W/200MHz)

No conditions necessary for FSS/ISS
since sharing studies show significant
protection margin

Good options to support future 5G
growth

Studies have been performed and
show sharing is possible

40 GHz

(37-43.5 GHz)

66 GHz

(66-71 GHz)

Identification of whole range provides
harmonisation with other Regions

FSS downlink: ES sharing is a
national issue

FSS uplink: sharing studies show a
significant protection margin

Flexible use for unlicensed 5G
systems - both IMT and non-IMT
technologies

Shared with WiGig

Supported by APT, ATU, ASMG,
CEPT



B \WRC-23 supported bands

GSMA supports WRC-23 Als for IMT in 470-960 MHz, and consideration of the bands below

3 5 7 9 11 13 15 ...24 GHz
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3.8-4.2 GHz
4.8-5.0 GHz
5.925-6.425 GHz
6.425-7.125 GHz
7.125-8.5 GHz




B Experiences at the GSMA stand

Live 5G demos , |
v i

City of the Future

VR experience
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