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5G - Unprecedented Global Growth

B Launched - 122 Operators
" Deploying - 146 Operators

B Investing - 139 Operators

407 Operators in 129 Countries

Source: GSA. As of Dec 2020
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5G - Unprecedented Global Growth
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Robust 3GPP 5G Roadmap - Enabling 5G Expansion

2018 2019 2020 2021 2022
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2

Rel-15 early drop
stage 3 freeze

Rel-15 stage 3 freeze

Rel-15 ASN.1 freeze

Rel-15 late drop stage 3 freeze

Rel-15 late drop ASN.1 freeze

Release 15

TANTRA

Rel-16 RAN1 freeze

Rel-16 stage 3 & ASN.1 freeze

Release 16

Rel-17 RAN1 freeze

Rel-17 stage 3 freeze

Rel-17 ASN.1 freeze

Release 17

Source: 3GPP through Intel
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Rel. 16 - Heralding a New Industrial loT Era....
Next Trillion Dollar Opportunity
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..While Further Enhancing Mobile Broadband
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The Business Case for 5G Unlocking $4.3T in Value

KPMG’s DNA of 5G Industry Value
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Value to be unlocked (as % of current revenue)

1%
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® Public Sector ® Financial Services ® TMT ® Healthcare ® [ndustrials ® Consumer Goods & Retail

Technology

$373bn Aerospace & Defense

$98bn
Insurance Finance
$226bn $606bn

Transport / Mobility
$384bn

Professional Services
$121bn

Entertainment & Media

$120bn
Logistics
$390bn
Mining
$27bn
. Healthcare
Manufacturing $405bn
$605bn ‘ Utilities o Retail
$67bn $850bn
Pharma
_ _ _ $20bn
Time horizon for commence of value unlocking (years) =
1 2 3 4 5 6

Campus Use Cases City Use Cases
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“In the new 5G
world, capacity,
reliability,
latency,
bandwidth and
efficiency will be
transformational
in what the MNO
can enable for
the enterprise
customer”

Source: KPMG “Unlocking the Benefits of 5G for Enterprise Customers,” 2019




McKinsey: Potential 5G Impact by Domain

$400B to $650B*

Top Use Cases:

= Automated guided vehicles

= System-wide real-time process control
= Vision quality checks

= Augmented reality

= 3-D bin picking

$250B to $420B*

Top Use Cases:

= Remote patient monitoring

= Al-enabled decision support solutions
= |ntegrated command centers

Healthcare

*Potential GDP impact by 2030 for each domain due to 5G and other advanced connectivity technologies

Retail

$170B to $280B*

Top Use Cases:

= Vehicle-to-network comms

= Vehicle-to-vehicle comms

= Vehicle-to-infrastructure comms
= V\ehicle-to-pedestrian comms

$420B to $700B*

Top Use Cases:

= End-to-end product visibility

= Frictionless in-store experience
= Enhanced personalization

Source: McKinsey Global Institute (business and economics research arm of McKinsey & Company), Connected world: An evolution in connectivity beyond the 5G revolution, February 2020
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5G Global Spectrum Landscape (Allocated/Targeted)
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900MHz 2.5/2.6GHz

600MHz (2x35MHz) (2x3MHz) (B41/n41)

3.1-3.45GHz
3.45-3.55GHz 3.7- 4.94-
3.65-3.7GHz 3.98GHz 4.99GHz 5.9-71GHz

—

3.475-3.65 GHz 3.65-4.0GHz

34-3.8GHz 5.9-6.4GHZ

3.4-3.8GHz

34-38GHz

3.46-3.8GHz

3.6-3.8GHz

2.5/2.6GHz (B41/n41) 33-36GHz 4.8-5GHz

2.3-2.39GHz 34- 342- 37-

4 342GHz 37GHz 4.0GHz 5.9-71GHz

36-41GHz 4.5-49GHz

33360tz

34-37GHz
—_—

e | jcensed

24.75-25.25GHz
27.5-28.35GHz

26.5-27.5GHz
27.5-28.35GHz

26.5-27.5GHz

Unlicensed/Shred

24.75-27.5GHz

25.7-  26.5- 28.9-
26.5GHz 28.9GHz 29.5GHz

26.6-27GHz 27-29.5GHz

24.25-27 5GHz

24.25-295GHz

Existing Band

37-50GHz 64-71GHz

37-37.6GHz

37.6-40GHz
47.2-48.2GHz 57-64GHz 64-71GHz >95GHz
37-376GHz

37.6-40GHz 57-64GHz 64-71GHz

57-66GHz

57-66GHz

57-66GHz

57-66GHz

57-66GHz

40.5-43.5GHz

37GHz 57-66GHz

39-43.5GHz 57-66GHz

37-43.5GHz

39GHz 57-66GHz

Source: Qualcomm
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| ANALYST Connect with US

YW  @MyTechMusings

in https://www.linkedin.com/company/tantra-analyst

g

@  hitps//bitly/TA_Podcast
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http://bit.ly/TA-Newsletter

@ www. TantraAnalyst.com
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