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BRIEF INTRODUCTION TO INTEL

4] L3 ) 2 D

Business Manufacturing Supply Chain Community Sustainability
_ - _ :
i 7 79

S, T - ‘ T ¢ )
10 1 sl B s60

:’000. T
=
: 93
oo 2 BILLION ¥ - 29
BILLION BILLION g - MILLION PERCENT |
= annual spending with » contributed to BN non-hazardous >

e total revenue transistors produced - sl Ly 3 0 : COVIDID eamanse - e

in2020 | every second = businesses
*!j'

—~—

— -

ke
=l

I

« Bl FEm.E _ . SEas TS el SN S g

TH.IO.IUQA-:I D I\.! |9|91 8OO+ : M.IILZ: N 8'4"'.'%'\'

employees work transistors are packedin . -
in 46 countries each mm? of a chip inthe past five years ~ since 1995 conservgﬂggggthe 2 -

: |

3.6 B a3 S |

BILLION BILLION 2 YEARS | ofcf’u'f"‘](fi,ﬁ.'“gwer
invested in R&D in capital - '} Bof positive impact through A reegn oer)r e
in 2020 investments in 2020 e - ‘ Intel Foundation | 9 - OF; 2019

> s

i i : ns of
supplier audits Hours of volunteer service gallons of water

Intel Confidential |nte|




' 3
A o |
R - P y
4 "B N |
[ 4
\. i ] )
/7 ; . ﬁ k . I
/ % \ B \ 4
i < l“‘v\ ” A 5 4

Our Purpose

We create world-changing technology
that enriches the lives of every person on Earth

Intel Confidential intel



Investing in Market Shifts a5
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BRIEF INTRODUCTION TO INTEL: OUR END-TO-END PRODUCT PORTFOLIO
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Emerging Technologies Will Drive Economic Growth Back

5G:$ 10 Trillion Gain by 2030

Artificial Intelligence: $ 15 Trillion Gain by 2030

mf. nternet Of Things: $ 11 Trillion Gain by 2030

-~

Cybersecurity: $ 5.7 Trillion Risk by 2023

Sources: (1) “Unlocking the Potential of the Internet of Things.” McKinsey. 2015.; (2) Sizing the Price: PwC’s Global Artificial Intelligence Study. 2017.; “Dark Side of Digitalization.”
World Economic Forum. 2020.; (3) “Everything You Need to Know about 5G” IEEE Spectrum. .2017.; (4) “The Cost of Cybercrime”
Accenture. 2019.
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https://www.youtube.com/watch?v=GEx_d0SjvS0

56 POTENTIAL ECONOMIC BENEFIT FOR AFRICA BY 2026

Agriculture
Retail 0.15

. . . 0.49
Financial services
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1.26 .71
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Healthcare 1.32
1.29

°“ Ericsson “The 5G Business Potential 2nd Edition” 2017, for Africa

] Estimated 5G Business
Potential for Africais in
the order of 10.52 Billion

USD by 2026
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GDP IMPACT OF MMWAVE 3G IN SUB-SAHARAN AFRICA BY 2034*

From what countries will

) . contributions come from?
Agriculture, mining,

quarrying
) o South Africa
Manufacturing, utilities,
construction Nigeria
Professional and financial Kenya
Government, public security, Ghana
education and health
Senegal
. ICT and trade Others

31%

1 The GDP impact (socio-economic benefits) of mmWave 5G in Sub-Saharan
Africa is around 5.2 billion USD by 2034

* GSMA: The socio-economic benefits of mmWave 5G (2020-2034); Sub-Saharan Africa Edition
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WI-FI POTENTIAL ECONOMIC BENEFIT FOR AFRICA

O License-exempt technologies (e.g., Wi-Fi) are also critical in complementing 5G services

A In 2021, the economic value provided by Wi-Fi is $3.3 trillion, and is expected to grow to
$4.9 trillion by 2025

Global Value of WI-Fi®

d Economic value is determined in terms of - . "
2021 $3.3 trillion 2025 $4.9 trillion

v Consumer surplus: Total amount
consumers are willing to pay for a

product or service compared to - SAEEh. A2
gOIﬂg WIthOUt It. 2021 2025 2021 2025 2021 2025
v Producer surplus: Economic $1 §2 $0.6 S1.2 § S12  S16

benefit producers earn from a BILLION BILLIONJBILLION BILLIONBILLION BILLION

product or service.

NIGERIA

SENEGAL SOUTH AFRICA UGANDA

v'  GDP contribution: Market value of
a”‘ flnal gOOdS and SErvices 2021 2025 2021 2025 2021 2025 2021 2025

produced in a period. 816 $33 $1 $3 $31 %44 S $4
BILLION BILLIONEBILLION BILLIONEBILLION BILLIONEBILLION BILLION
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o6: CONVERGENCE OF WIRELESS WITH COMPUTING AND THE CLOUD

Next Generation Of Wireless Networks
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BUILDING THE FOUNDATION FOR THE 56 ERA
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WIDE AREA
EXCLUSIVELY
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* Exclusive to MNOs

» Verticals supported
by network slicing

2.3-2.4GHz33-3.6
GHz, 4.8 - 4.99 GHz

700 MHz 800 MHz

LOW BANDS

Licensed Band Unlicensed Band

p 1 @
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SPECTRUM HARMONIZATION TO SUPPORT IMPLEMENTATION OF 56 - LICENSE SPECTRUM

0 Low-band spectrum — below ~1 GHz (e.g., 700 MHz / 800 MHz band)

» 700 MHz band (3GPP Band 28/n28: UL- 703 — 733 MHz / DL- 758 — 788 MHz) and 800 MHz band (3GPP Band
20/n20: DL - 791 - 821 MHz / UL- 832 — 862 MHz)

» Excellent for wide area coverage of LTE and also 5G in regional and rural environments

» Provides coverage across a wide area including indoors and outdoors for low bandwidth uses

» According to the GSA GAMBoD (June 2021), there are around 501 4G/5G user devices in the 700 MHz band;
and 463 4G/5G user devices in the 800 MHz band

Intel Confidential |nte| 1



SPECTRUM HARMONIZATION TO SUPPORT IMPLEMENTATION OF 56 - LICENSE SPECTRUM

O Mid-band spectrum: between ~2 — 5 GHz

» The existing IMT bands e.g., 2.3 GHz and 2.6 GHz can be used to enable large contiguous channels for 5G by
migrating existing services through re-farming from 4G to 5G

» 3300 -3 400 MHz band is adjacent to the near-globally harmonized 3 400 — 3 600 MHz band: provides the
possibility for South Africa to implement IMT in the entire 3 300 - 3 600 MHz band (3GPP Band n78)

» 3300/3 400 -3 600 MHz band needs to be defragmented and streamlined
» The 4 800 - 4 990 MHz band with the 3GPP ecosystem of band n79 (4.4-5 GHz)

» From 5G trials, deployments and launches perspectives, there is a clear pattern of investment in bands n77
and n78 (3 300 — 3 800 MHz) according to a GSA report
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SPECTRUM HARMONIZATION TO SUPPORT IMPLEMENTATION OF 56 - LICENSE SPECTRUM

O High-band spectrum - above 24 GHz (e.g., within 24.25-29.5 GHz and 37-43.5 GHz)

» High-band spectrum (above 24 GHz) transmits massive amounts of data. New advancements will allow
extended reach for outdoor coverage e.g., TDD 26 GHz and 40 GHz bands.

» The 26 GHz band (24.25 - 27.5 GHz) is identified as a key band to enable 5G/IMT-2020 and is identified for
IMT globally at WRC-19: Pioneer band for 5G/IMT-2020 deployment in the mmWave band in Europe

» The 40 GHz band (37.0 - 43.5 GHz) is also an important band for 5G/IMT-2020. The entire 37.0 - 43.5 GHz
frequency range (37 - 40.5 GHz, 40.5 - 42.5 GHz and 42.5 - 43.5 GHz) has also been identified for IMT globally.

» The 66 -71 GHz band was identified globally for IMT at WRC-19, but with the condition of equal access
between IMT and other types of wireless access services (WAS)
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SPECTRUM HARMONIZATION T0 SUPPORT IMPLEMENTATION OF WI-Fi 6E - COUNTRIES ENABLING WI-FI 6E*

B Adopted 5925-6425 MHz B Adopted 5925-7125 MHz

B Considering 5925-6425 MHz [ Considering 5925-7125 MHz

#

"

» In July 2021, ATU approved the ATU-R Recommendation 005-0° and recommends to its member states to designate the
frequency band 5 925 - 6 425 MHz for use by WAS/RLAN equipment restricted to VLP (both outdoor and indoor use) and LPI
use only on a non-exclusive, non-interference and non-protected basis.

» Recommend to CRAN to adopt the ATU-R Recommendation 005-0 on the use of Wi-Fiin the 5925 - 6 425 MHz as described
on page 92; including the technical and operating conditions as provided in Annex 3 of the ATU-R Recommendation 005-0

on page 104

intel.

* https://www.wi-fi.org/countries-enabling-wi-fi-6e ® https://www.atuuat.africa/wp-content/uploads/2021/08/En_ATU-R-Recommendation-005-0.pdf
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SPECTRUM HARMONIZATION TO SUPPORT IMPLEMENTATION OF WIGIG

O Unlicensed spectrum accessed in the 60 GHz range (e.g., 57 - 71 GHz)

» The 60 GHz band (57 - 71 GHz) is important bands for license-exempt multiple-gigabit systems as part of the
overall 5G ecosystem.

» Today, the MGWS such as WiGig offer low-latency connectivity that expands the Wi-Fi experience for virtual
reality, multimedia streaming, gaming, wireless docking, and enterprise applications requiring high speed,
data-intensive connections.

» These systems need access to the uncongested 60 GHz frequency band with wide channels (2160 MHz) to
transmit data efficiently at multi-gigabit per second speeds.

» Many countries have identified the 57 — 71 GHz band or part thereof for implementation of license-exempt
technologies (e.g., IEEE 802.11ad/ay (WiGig))

- US, FCC decided to maintain the unlicensed use of the 64 - 71 GHz band and even to expand these
operations on to aircraft in flight

- UK Ofcom adopted regulations for license-exempt operations in the 57-71 GHz band

- CEPT already made available the the 57-71 GHz band in 2019 under harmonized European conditions for
unlicensed use

® 66 — 71 GHz was identified globally for IMT at WRC-19 with equal access between IMT and other types of wireless access services (WAS) intel.


https://www.ofcom.org.uk/__data/assets/pdf_file/0013/126121/Statement_Implementing-Ofcoms-decision-on-the-57-71GHz-band.pdf

CONCLUSION

L To support the implementation of 5G, Wi-Fi 6E and WiGig in Namibia, we recommend to CRAN
to consider the following:

» Making 5G spectrum available in: Low-band - below ~1 GHz (e.g., 700 / 800 MHz band); mid-band - between
~2 -4 GHz (e.g. 2.3-2.4 GHz, 2.5 - 2.69 GHz, 3.3-3.6 GHz); and high-band - above 24 GHz (e.g., within 24.25-
29.5 GHz and 37-43.5 GHz)

» Making License-exempt spectrum available: unlicensed spectrum in the 6 GHz band (within 5925 - 7125
MHz); and unlicensed spectrum accessed in the 60 GHz range (e.g., 57 — 66 GHz and 66 - 71 GHz)°®

- Recommend to the Authority CRAN to immediately open-up the frequency band 5 925 - 6 425 MHz for use by WAS/RLAN

» In developing its spectrum roadmap; CRAN should also include recommendations on timeline for the release
of 5G, Wi-Fi 6E and WiGig spectrum in the short to mid-term.

» Namibia could also consider joining footnote 5.441B at WRC-23 in order to use the frequency band
4 800-4 990 MHz for the deployment of 5G in the future.
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Thank you
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