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Wi-FI Alllance Vision:

Connecting everyone and
everything, everywhere
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Wi-FIi Alliance: 900+ companies
comprising a who's who in technology and beyond
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B DRIVE

development and evolution of Wi-Fi
technology and access worldwide

W CERTIFY

devices and leverage the globally
respected Wi-Fi CERTIFIED™ brand

B LEARN

from Wi-Fi experts across the globe

B NETWORK

with peers at exclusive events
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Wi-Fi Alliance membership enables you to...

COLLABORATE B

with companies worldwide to supply
quality Wi-Fi devices to market

PROMOTE

company exposure through Member
Marketing Network opportunities

ADVOCATE B

for global spectrum policy that
encourages Wi-Fi growth

DELIVER |

positive user experiences on
secure devices

Membership benefits
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https://www.wi-fi.org/membership/membership-benefits

6 GHz Wi-Fi: Connecting to the Future

©® Trends

® Considerations

® Conclusions
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Trend #1: Data growth
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Trend #1 corollary:
Data growth now and in future predominately indoors

Today Wi-Fi 6 / Wi-Fi 6E 5G
Future W|'F| 7 / W|'F| 8 6G

/

Optimization

Indoor Outdoor
Local area, Wide area,
capacity, density outdoor, coverage

Target applications

Indoor comprises 80-95% of overall total IP traffic

® @) @ &

Retail Indoor enterprise Massive loT AR/VR applications Outdoor wireless Transportation
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Trend #2: WI-FI traffic share increases with each cellular
generation

MOBILE DEVICE TRAFFIC, 2022
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Trend #3:
Distributed cloud computing next generation use cases

* Immersive experiences such as VR/AR/XR,
telehealth, Industrial 10T / Automation, 3D-video

* Require expansive computational resources
and connectivity hundreds, if not thousands, of
times faster than 5G

— Cannot be delivered by a wide-area networks
such as IMT

— Require local-area, short range communications
such as the next generation Wi-Fi technologies
designed for extremely high throughput and !
spectral reuse 2
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Consideration #1: 6 GHz Is transforming Wi-Fi technology**

« \WI-FI 6E: capabilities required for advanced
use cases: faster speed, lower latency, higher
efficiency, higher density
— In 2022 over 1.5 million Wi-Fi 6E access points and

350 million Wi-Fi 6E devices" e
— In 2024 over 5.2 million Wi-Fi 6E access points and
over 1 billion devices’ Super wide
channels
« \WI-FiI 7: enhanced VR/AR/XR, Industrial 10T,
automotive, telepresence, immersive 3-D Uncongested

support with higher data rates, stringent

latency, reliability, and QoS S Wi Alliance®
Wi-Fi 6E video

— Data transfers rates up to 30 Gbps

— 92 million units expected to ship in 2024

*Source: IDC Research, Jan 2022
**|n a recent survey, 58% of companies said 6 GHz is critical or very important to their strategy

' Intel predicts in 2022 around 30 percent of their product mix will be Wi-Fi 6E

I Confidential | © Wi-Fi Alliance Presentation Title 13


https://www.wi-fi.org/news-events/newsroom/wi-fi-alliance-brings-wi-fi-6-into-6-ghz
https://www.wi-fi.org/who-we-are/current-work-areas#Wi-Fi%207
https://youtu.be/oOZLhkaehzU

Consideration #2:

6 GHz frequency band is uniguely suited to meet growing demand for Wi-Fi

connectivity — no alternative spectrum now or in the future

2.4 GHz

5 GHz

6 GHz

3 20 MHz
1 40 MHz

25 20 MHz
12 40 MHz
6 80 MHz
2 160 MHz

59 20 MHz

29 40 MHz

14 80 MHz

7 160 MHz
3 320 MHz
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Consideration #3:
IMT networks in 6.425-7.125 GHz are not feasible

« Countries in all regions are deploying Wi-Fiin 6.425 - 7.125 GHz
— IMT frequency harmonization cannot be achieved; no interoperability

« Market fragmentation precludes economies of scale necessary for a viable IMT
ecosystem in 6 GHz
* billions of $ to design and produce cellular chipsets for 6.425-7.125 GHz
* billions of $ to integrate chipsets into devices and bring them to market
« billions of $ to deploy IMT technology network
* billions of $ to operate IMT network

That's a lot of billions that no one is going to risk without a stable regulatory framework
that offers market scope and scale

 No 6 GHz IMT equipment on the market now or in the near future

N
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Wi-Fi® delivers an loT advantage

« Standards-based, interoperable technology: Wi-Fi provides
a common platform to deliver a growing range of loT
applications that vary in performance, power, and latency
requirements

* Pervasive connectivity: loT systems are often controlled
through mobile devices: Wi-Fi allows seamless control of
smartphones, tablets, and 18 billion Wi-Fi devices already in
use today

* Proven WPA3™ security: Wi-Fi delivers proven,
to protect information exchanged in personal and
enterprise environments

» Cost effective, simple deployment: Wi-Fi is an easy-to-
deploy and cost-effective foundation that requires no separate
gateways or specialized skills to deliver IoT applications

« Backward compatibility, location awareness, sophistication
among other

N
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https://www.wi-fi.org/discover-wi-fi/security
https://www.wi-fi.org/news-events/newsroom/wi-fi-delivers-strong-iot-advantage
https://www.wi-fi.org/discover-wi-fi/internet-of-things

Wi-Fi 7

« Expect extremely high throughputs, low latency
and jitter, and high-reliability

* WiI-Fi Alliance certification

— Essential for interoperability, and the inflection point
for mass market adoption

— Will be based on the IEEE 802.11be standard

— Technical development phase began mid-year 2022
and typically marks 18-24 months until certification
program is completed

* Analysts predict Wi-Fi 7 shipments will comprise
about 2% of all Wi-Fi shipments in 2024*

N
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* Source: IDC
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Extended-Reality (XR): An emerging exciting opportunity

» Promising immersive applications PhYSin‘O:
emerging, e.g., How VR |s Helping wor
Heal Soldiers With PTSD

Augmented

* WIi-FI XR device development with :
reality

Wi-Fi 6 and Wi-Fi 6E reported at
Apple, Samsunqg, Meta, Google,
Amazon and more...

« $125 B market by 2026

Virtual
reality

Fantastic Power Efficiency — Multi GBPS Performance —

Ultra Low-Latency - Extreme Reliability


https://www.nbcnews.com/mach/innovation/how-virtual-reality-helping-heal-soldiers-ptsd-n733816
https://www.nbcnews.com/mach/innovation/how-virtual-reality-helping-heal-soldiers-ptsd-n733816
https://www.nbcnews.com/mach/innovation/how-virtual-reality-helping-heal-soldiers-ptsd-n733816
https://www.nbcnews.com/mach/innovation/how-virtual-reality-helping-heal-soldiers-ptsd-n733816
https://www.macrumors.com/2021/11/17/iphone-14-and-mixed-reality-headset-wi-fi-6e/
https://www.macrumors.com/2022/02/24/apple-headset-micro-oled-samsung-hologram-device/
https://www.xrtoday.com/virtual-reality/meta-reportedly-develops-quest-2-vr-air-bridge/
https://www.xrtoday.com/augmented-reality/google-to-launch-project-iris-ar-headset-in-2024/
https://www.amazon.jobs/en/jobs/2004975/sr-technical-program-manager-new-products

XR experiences require high performance Wi-Fi

« Advanced Power Efficiency
« Multi-Gigabit Performance
 Ultra Low-Latency

« Extreme Reliability

N
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WiI-FI and regulatory
considerations

e ianc®



6 GHz in 2020-2022

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

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

Il Adopted 5925-6425 MHz, Considering 6425-7125 MHz

April 2020

November 2022

April 2021 Follow 6 GHz progress at “Countries Enabling Wi-Fi 6E”
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https://www.wi-fi.org/countries-enabling-wi-fi-6e

6 GHz Regulatory Update

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

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

Argentina Australia * European Union Egypt
 Brazil « Hong Kong « Norway « Jordan
« Canada « Japan*  Switzerland  Kenya
« Chile « Malaysia  Turkey « Morocco
« Colombia « New Zealand  United Kingdom * « Oman
« CostaRica « South Korea e Qatar
« Dominican Republic « Saudi Arabia
« Guatemala  Tunisia
« Honduras - UAE
« Mexico
* Peru

 United States

- * considering 6425-7125 MHz
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https://www.boletinoficial.gob.ar/detalleAviso/primera/238373/20201214
https://sei.anatel.gov.br/sei/modulos/pesquisa/md_pesq_documento_consulta_externa.php?eEP-wqk1skrd8hSlk5Z3rN4EVg9uLJqrLYJw_9INcO7uvjUt3vSOwT_4Z5fukj9yIzPErY4KWH5cpE9W_9hcTZkCG-vLPIdpXyuhgMG-L9M-uBLoSdAAXO0clb3SIt1i
https://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf11698.html
https://www.bcn.cl/leychile/navegar?idNorma=1109333&idParte=9841504&idVersion=&r_c=6
https://www.ane.gov.co/gestion-tecnica/Documents/Consulta%20P%C3%BAblica%206%20GHz%20ANE.pdf
https://storage.googleapis.com/eleoscompliance1.appspot.com/public/PNAF%20modificaci%C3%B3n%20ALCA87_30_04_2021.pdf
https://transparencia.indotel.gob.do/media/216535/res_044-2022__consulta_6ghz_-_copy.pdf
https://sit.gob.gt/gerencia-de-frecuencias/frecuencias/tabla-nacional-de-atribucion-de-frecuencias/
http://www.conatel.gob.hn/doc/Regulacion/resoluciones/2021/NR003-21.pdf
http://www.ift.org.mx/industria/consultas-publicas/consulta-publica-sobre-el-anteproyecto-de-acuerdo-mediante-el-cual-el-pleno-del-instituto-federal-de-9
https://cdn.www.gob.pe/uploads/document/file/1861732/Resoluci%C3%B3n%20Ministerial%20nro%20373-2021-MTC/01.pdf
https://www.fcc.gov/document/fcc-opens-6-ghz-band-wi-fi-and-other-unlicensed-uses-0
https://www.legislation.gov.au/Details/F2022L00249
https://www.coms-auth.hk/filemanager/statement/en/upload/591/ca_statement_6GHzDevices.pdf
https://www.soumu.go.jp/menu_news/s-news/01kiban12_02000142.html
https://www.mcmc.gov.my/skmmgovmy/media/General/CA-No-1-of-2022_-signed_19012022.pdf
https://www.rsm.govt.nz/projects-and-auctions/consultations/planning-for-wlan-use-in-the-6-ghz-band/
https://www.msit.go.kr/bbs/view.do?sCode=user&mId=113&mPid=112&pageIndex=31&bbsSeqNo=94&nttSeqNo=3140715&searchOpt=ALL&searchTxt=
https://digital-strategy.ec.europa.eu/en/library/6ghz-harmonisation-decision-more-spectrum-available-better-and-faster-wi-fi
https://www.nkom.no/aktuelt/nkom-apner-opp-for-wi-fi-i-6-ghz
https://www.ofcomnet.ch/api/rir/1010
https://www.btk.gov.tr/uploads/pages/ftm/ftm-tsl-03-2021.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0036/198927/6ghz-statement.pdf
https://trc.gov.jo/EchoBusV3.0/SystemAssets/PDF/RSMD/cb9f9a83-43a6-4e66-8432-6e02ecaf465b_RLAN%20Arabic%20%20Final%20-%20clean%20with%2057-71%20GHz.pdf
https://ca.go.ke/document/licensing-and-shared-spectrum-framework-for-community-networks-may-2021/
https://www.anrt.ma/en/lagence/actualites/wifi-6e-now-authorized-morocco
https://tra.gov.om/En/ViewPublicConsultations.jsp?code=33
https://www.cra.gov.qa/en/press-releases/cra-issues-a-class-license-related-to-wi-fi-6e
https://www.citc.gov.sa/en/RulesandSystems/RegulatoryDocuments/OtherRegulatoryDocuments/Documents/PL-PM-002-E-WiFi%20Regulations.pdf
http://www.anf.tn/en
http://wam.ae/en/details/1395302898209

6 GHz: Regulatory Framework

Countries regulatory framework for 6 GHz RLAN devices converged on three
regulatory-classifications:

1. Very Low Power (VLP) devices: (25 mW)

2. Low Power Indoor-only (LPI) devices: low-power (200 mW)
— Restricted to indoor use only

3. Standard Power Devices (SPD): standard power (1000 W)

— Restricted to operate under control of Automated Frequency Coordination System (AFC)
— Limit transmit power at 30 deg. elevation angle

N
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6 GHz: Decisions - Adopted Regulations
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« Australia
« Brazil
e Canada

e (CostaRica
e European Union

 Hong Konqg

« Japan

« Jordan

« Malaysia
« Morocco
« Norway
« Qatar

e Saudi Arabia
e South Korea
« Switzerland

e United Kingdom
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United States
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https://www.legislation.gov.au/Details/F2022L00249
https://sei.anatel.gov.br/sei/modulos/pesquisa/md_pesq_documento_consulta_externa.php?eEP-wqk1skrd8hSlk5Z3rN4EVg9uLJqrLYJw_9INcO7uvjUt3vSOwT_4Z5fukj9yIzPErY4KWH5cpE9W_9hcTZkCG-vLPIdpXyuhgMG-L9M-uBLoSdAAXO0clb3SIt1i
https://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf11698.html
https://storage.googleapis.com/eleoscompliance1.appspot.com/public/PNAF%20modificaci%C3%B3n%20ALCA87_30_04_2021.pdf
https://digital-strategy.ec.europa.eu/en/library/6ghz-harmonisation-decision-more-spectrum-available-better-and-faster-wi-fi
https://www.coms-auth.hk/filemanager/statement/en/upload/591/ca_statement_6GHzDevices.pdf
https://www.soumu.go.jp/menu_news/s-news/01kiban12_02000142.html
https://trc.gov.jo/EchoBusV3.0/SystemAssets/PDF/RSMD/cb9f9a83-43a6-4e66-8432-6e02ecaf465b_RLAN%20Arabic%20%20Final%20-%20clean%20with%2057-71%20GHz.pdf
https://www.mcmc.gov.my/skmmgovmy/media/General/CA-No-1-of-2022_-signed_19012022.pdf
https://www.anrt.ma/en/lagence/actualites/wifi-6e-now-authorized-morocco
https://www.nkom.no/aktuelt/nkom-apner-opp-for-wi-fi-i-6-ghz
https://www.cra.gov.qa/en/press-releases/cra-issues-a-class-license-related-to-wi-fi-6e
https://www.citc.gov.sa/en/RulesandSystems/RegulatoryDocuments/OtherRegulatoryDocuments/Documents/PL-PM-002-E-WiFi%20Regulations.pdf
https://www.msit.go.kr/bbs/view.do?sCode=user&mId=113&mPid=112&pageIndex=31&bbsSeqNo=94&nttSeqNo=3140715&searchOpt=ALL&searchTxt=
https://www.ofcomnet.ch/api/rir/1010
https://www.ofcom.org.uk/__data/assets/pdf_file/0036/198927/6ghz-statement.pdf
https://www.legislation.gov.au/Details/F2022L00249
https://sei.anatel.gov.br/sei/modulos/pesquisa/md_pesq_documento_consulta_externa.php?eEP-wqk1skrd8hSlk5Z3rN4EVg9uLJqrLYJw_9INcO7uvjUt3vSOwT_4Z5fukj9yIzPErY4KWH5cpE9W_9hcTZkCG-vLPIdpXyuhgMG-L9M-uBLoSdAAXO0clb3SIt1i
https://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf11698.html
https://www.bcn.cl/leychile/navegar?idNorma=1109333&idParte=9841504&idVersion=&r_c=6
https://storage.googleapis.com/eleoscompliance1.appspot.com/public/PNAF%20modificaci%C3%B3n%20ALCA87_30_04_2021.pdf
https://digital-strategy.ec.europa.eu/en/library/6ghz-harmonisation-decision-more-spectrum-available-better-and-faster-wi-fi
https://sit.gob.gt/gerencia-de-frecuencias/frecuencias/tabla-nacional-de-atribucion-de-frecuencias/
http://www.conatel.gob.hn/doc/Regulacion/resoluciones/2021/NR003-21.pdf
https://www.coms-auth.hk/filemanager/statement/en/upload/591/ca_statement_6GHzDevices.pdf
https://www.soumu.go.jp/menu_news/s-news/01kiban12_02000142.html
https://trc.gov.jo/EchoBusV3.0/SystemAssets/PDF/RSMD/cb9f9a83-43a6-4e66-8432-6e02ecaf465b_RLAN%20Arabic%20%20Final%20-%20clean%20with%2057-71%20GHz.pdf
https://www.mcmc.gov.my/skmmgovmy/media/General/CA-No-1-of-2022_-signed_19012022.pdf
https://www.anrt.ma/en/lagence/actualites/wifi-6e-now-authorized-morocco
https://www.nkom.no/aktuelt/nkom-apner-opp-for-wi-fi-i-6-ghz
https://cdn.www.gob.pe/uploads/document/file/1861732/Resoluci%C3%B3n%20Ministerial%20nro%20373-2021-MTC/01.pdf
https://www.cra.gov.qa/en/press-releases/cra-issues-a-class-license-related-to-wi-fi-6e
https://www.citc.gov.sa/en/new/publicConsultation/Pages/144207.aspx
https://www.msit.go.kr/bbs/view.do?sCode=user&mId=113&mPid=112&pageIndex=31&bbsSeqNo=94&nttSeqNo=3140715&searchOpt=ALL&searchTxt=
https://www.ofcomnet.ch/api/rir/1010
http://wam.ae/en/details/1395302898209
https://www.ofcom.org.uk/__data/assets/pdf_file/0036/198927/6ghz-statement.pdf
https://www.fcc.gov/document/fcc-opens-6-ghz-band-wi-fi-and-other-unlicensed-uses-0
https://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf11698.html
https://www.fcc.gov/document/fcc-opens-6-ghz-band-wi-fi-and-other-unlicensed-uses-0

Conclusion

* WI-FI is optimized for high performance indoor, and therefore delivers the bulk of
the world’s data traffic, including most data traffic on mobile devices. Demand for
Wi-Fi will continue to grow with increased fiber deployments and cellular
generations

* WI-FI 6E Is a resounding success and by 2024 there will be billions of devices
Installed globally able to operate from 5.925 to 7.125 GHz. Only countries that
allow Wi-Fi access to the entire 6 GHz spectrum range will get the most benefits

* Wi-Fi 7 and Wi-Fi 8 will depend on 6GHz access, and 320 MHz channels will be
optimized for demanding emerging use cases

* 6GHz is perfectly suited for Wi-Fi to continue to deliver the connectivity users
need, there is no alternative spectrum for Wi-Fi, and 6GHz is unsuitable for IMT

N
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Thank you

For follow up, please contact:
Paramijit Singh Puri

Director Membership

Wi-Fi Alliance

+91 9901255116

www.wi-fi.org
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