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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



ey 5G Ramps Up
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Early 5G data usage
has tripled, according
to SK Telecom, in
comparison with 4G

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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Use Case

ES CAN
MAKE IT

HAPPEN

Healthcare




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

Asia-Pacific Edition

GDP impact of mmWave spectrum by 2034
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5G Trials and Launches

Golnar Khomami
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* Delivering 5G for
Australia — tactics
and use cases

Golnar Khomami, Telstra Spectrum Specialist




Across Mobile Networks Globally*

2024 2024

2018 - 2024

30% ~4.1B 35%
(o) . (o)
Growth YoY of Total number of loT connections Mobile data traffic
mobile traffic compared to “300M in 2015 carried by 5G

networks

Telstra Mobile Network

2009 - 2019 2009 - 2019

Theoretical speed increase Mobile network
on the fastest device traffic growth

The way we are using mobile networks is changing -



Telstra’s mobile network
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Our network
has more than

mobile network
coverage

A
A

Our mobhile
network has the

largest
coverage,

vastly more than
any other mobile
network in
Australia

R)

99.2%

of 4G coverage
more than 8750
4G enabled sites

3.0M
km?

of Cat M1
coverage

=
loT
=

3.5M
km?

of NB loT
coverage



Launch and expansion of ot
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Commercial 5G launch in May
2019 using the 3.6 GHz band.

Included all seven Australian

capital cities, plus three major
regional centres: Gold Coast,
Launceston and Toowoomba

Customers with 5G devices are
achieving downloads speeds
approximately twice as fast than
comparable 4G devices in 5G
areas

=
Over the next 12 months, 5G coverage
will increase in area almost five-fold

Expand into 25 additional cities
(major regional centres)

Further expansion of coverage in
capital cities beyond the CBD

O

Future technology advances

Repurpose some of our 850MHz
spectrum from 3G technology to 5G

Spectrum (mmWave) auction in 2021

Next Generation Core network
for network slicing and other advanced
5G services

Edge Computing to bring applications
and services closer to our customers




e Diverse Use Cases lea
spectrum requirements

B Low frequency f High frequency ) | Millimetre wave
cells 700 MHz cells 3.4-3.8 GHz 7 cells 26 GHz

AAAAA

Large scale events Vehicle communications  Environmental Transport & Improved residential
Thousands of users  Transport infrastructure monitoring & infrastructure connections,

Smart cities Smart energy




* A single spectrum band can’t all use

Population Density 1km?2 Grid - August 2011

&

Population per square kilometre

I Vore than 8000

I 5000 - 8000 500
- 2000 - 5000 Kilometres

[ 500- 2000
:l Less than 500 Source: Census of Population and Housing 2011,
Australian Bureau of Statistics

- No population © Commonwealth of Australia, 2014

‘Source: Censizs of Population and Housing 2011.
© Commonwealth of Austiaka, 2014




Frequency matters — coverage

The lower the frequency the more the coverage

As 3G traffic declines, we are able to progressively re-farm 3G (850MHz) spectrum to enable 5G without impacting our 3G customers

EEI} EEI} EEI}

55|} EEI} EEI}
MHz / \ MHz MHz / \ MHz I'-'IHz/ \ MHz

Time
Current use Partial re-purpose once 3G volumes Full re-purpose once 3G network is
can be carried on 5 MHz closed

And this is made possible by modernising the equipment across our mobile network



Telstra 5G timeline

LTE

L. 700, 1800, 2600 MHz

Zx 80 MHz BW

96 Trial
Clayton, Melbourne

15GHz
800 MHz BW

56 Trial o
2id Bl Commercial 5G launch

I_. 36GHz
3.6GHz
100 MHz BW Up to 80 MHz BW

25 GHz C mmWave triale K

- mmWave trials
400 MHz BW -

mmWave launch *
* subject to auction timing
26 GHz

WRC1G  3GPP > 400 MHz BW
Korean Winter

Dlympics

OO O

Olympics



« Exploring
different use
cases for 5G

Smart city ambitions
Launceston, Tasmania

' |E| > Edge computing
=TT 3 advancements
Melbourne and Sydney

@00

Agricultural solutions
Toowoomba, Queensland
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 We are globally aligned In

exploring leading 5G use cases

wireless

& woviy Ly B Fed & @

w:o;? ‘ d@& Augmented reality/ 8

virtual reality gaming
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« Thank you
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5G Ecosystem

GSMA




5G ECOSYSTEM UPDATE

Wang Hu
GSA Asia Pacific

# ERICSS0N ";" QuALCOAMA @@ Husawel NOKIA (inlel' SAMSUNG

81 © 2019 Global mobile Suppliers Association
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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

HOW

spectrum from the low-band,
mid-band and high-band
frequency ranges helps realise
the Vision

WRC-19
GOAL

large contiguous amounts of
high band (mmWave)
harmonised spectrum, with
suitable regulatory conditions,
helps enable extreme capacity
and ultra fast local area
services.
planning for the future with
WRC-23 mid & low band
agenda item




USE CASES

_ © 2019 Global mobile Suppliers Association

Massive Machine

Type
Communications

Enhanced Mobile
Broadband

Ultra-reliable, low-
latency
communications

GSA'
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STANDARDS GSA'

—
—

LI INETNLIPSIAS N 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

27
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PRODUCTS

SAMSUNG

. il STATIONS

“o
ERICSSON 2  ,Tawe

78 © 2019 Global mobile Suppliers Association




SPECTRUM GSA'

eMBB, URLLC High band e.g. 24.25-29.5, 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 - Advocacy - Databases..,

THANKYQOU

Check out www.gsacom.com for regular report updates

5G ecosystem update 5G licensing update

Spectrum for Terrestrial
5G Networks: Licensing
Developments Worldwide



http://www.gsacom.com/
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Conclusion

Peng Zhao
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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 ...24GHz
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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




e  GSMA stand at WRC-19

City of the Future

VR experience

34



