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Program Overview
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WGC Asia Pac — Wi-Fi Revolution: Driving Digital Growth

Moderator: Tiago Rodrigues, CEO - Wireless Broadband Alliance
Time (Dubai) LELG Company Presentation title
9:00 am Tiago Rodrigues Wireless Broadband Alliance Welcome & Congress Kick Off / Wi-Fi Revolution! Driving Digital Growth
9:15 am Dr. Andrew Myles Cisco Future Wireless Now! Enterprise Everywhere
9:35 am Dr. Carlos Cordeiro Intel Corporation Wi-Fi 7 — Connecting the dots for future innovation
10:00 am Dr. Derek Peterson Boingo Wireless Spectrum Sharing, Wi-Fi and the 5G Future
10:15 am Leon Hardwick Handshakr Enterprises are from Mars & SMBs are from Venus
10:40 am COFFEE BREAK
11:15 am Irvind Ghai onsemi Fireside chat: "Wi-Fi State of the Union and the trends towards the metaverse”
. . 4 The Communications and Information Technology Commission ! 3z F : .
11:35 am Ziyad A AlDobaian (CITC), Saudi Arabia Enabling 6 GHz Wi-Fi in Saudi Arabia
11:55 am Sari Abu Raed CommScope The what, why, and how of Al-enabled converged networks
12:15 pm David Coleman DUCINEINEIS 6 GHz Wi-Fi: It's not just a technology update, it's a spectrum update
12:35 pm Kishore Raja Boingo Wireless WBA Programs: 6GHz Wi-Fi and the Road to Wi-Fi 7
1:00 pm LUNCH
2:30 pm Ahmer Arsalan STL Building Future Proof Public WiFi with Offload Monetization and Open Roaming Capabilities
2:50 pm Vasudevan Venkatakrishnan CommScope OpenRoaming: Enhancing the end user experience across public and Guest Wi-Fi
3:10 pm Bruno Tomas Wireless Broadband Alliance Innovation & developments in Public and Guest Wi-Fi
3:30 pm COFFEE BREAK
3:50 pm Donny Chong Nexusguard Stepping up capabilities with DDoS Protection for WISPs
4:10 pm Josh Redmore CableLabs WBA Programs for Wi-Fi carrier opportunities

4:30 pm

Tiago Rodrigues

Wireless Broadband Alliance

WGC Open Congress Close
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Wireless Broadband Cisco Intel Corporation Boingo Wireless Handshakr
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Next Gen Wi-Fi 2022 - 2025

Irvind Ghai Ziyad A AlDobaian Sari Abu Raed David Coleman Kishore Raja

The Communications
and Information

Technology Extreme Networks Boingo Wireless

onsemi CommScope

Commission (CITC),
Saudi Arabia
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Public & Guest Wi-Fi with OpenRoaming

Vasudevan

Ahmer Arsalan Venkatakrishnan Bruno Tomas

CommScope Wireless Broadband
Alliance
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Wi-Fi Opportunities for Carriers 2022 - 2025

%a

Donny Chong Josh Redmore Tiago Rodrigues

Wireless Broadband
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WI-FI REVOLUTION! DRIVING DIGITAL GROWTH

25TH JANUARY 2022

VERSION V1.0


http://www.wballiance.com/

RULES & LOGISTICS FOR THE DAY éi s s

» Wearing of masks is mandatory at all time in public areas, including our event
» Social distancing is mandatory, please avoid any type of gathering

» Stay seated on the same place for the entire day of the event

» Coffee breaks are at the Lower function area outside this Ballroom

» Lunch is at the Pergolas Restaurant at the Lobby Level, seated lunch

» If you are feeling unwell, please approach any of the WBA Staff, self-tests are available

The COVID-19 situation is constantly changing. As the UAE authorities may revise or implement additional measures
at short notice, we advise you to contact your airline / the nearest UAE Embassy for up-to-date information.

www.wballiance.com

Copyright © 2022 | Wireless Broadband Alliance Ltd. All rights reserved
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LAST IN PERSON EVENT - Singapore 4th Feb 2020 4
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ASIA TELECOM SUMMIT

www.whalliance.com Copyright © 2022 | Wireless Broadband Alliance Ltd. All rights reserved
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Wi-Fi BECOMING BETTER AND EASIER

Market adoption of
Wi-Fi 6 & Wi-Fi 6E

58% said 6 Ghz plays a critical or very
important role for their Wi-Fi strategy

High interest for Wi-Fi 6 & 6E
83% have deployed or planning to do it in 2022

Next Generation Wi-Fi
& New Capabilities

56% are more confident about investing in
Wi-Fi in the coming years

Wi-Fi Sensing, Mesh Wi-Fi, Wi-Fi 7,
Wi-Fi HaLow, AFC, IoT, OpenWiFi

OpenRoaming &
Wi-Fi Roaming

Wi-Fi Security, Privacy and ldentity
management across verticals

Growth of OpenRoaming & Passpoint
40% already deployed or plan to deploy in 2021

Cellular & Wi-Fi
Convergence

Wi-Fi experience becoming more
deterministic, QoS / QoE, OpenRAN, HetNet

98% aimed to implement both 5G and Wi-Fi 6,
and 39% aimed for integration between the

WBA Annual |

BROADBAND ALLIANCE

éi WIRELESS

ndustry Report 2022

wballiance.com/resource/wba-annual-industry-report-2022

WIRELESS
BROADBAND ALLIANCE
g/ DRIVING NEXT WIRELESS EXPERIENCE |

X

WBA Annual Industry Report 2022
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Source:
Wireless Broadband Alliance

Author(s):
Maravedis & Rethink

e

Z ./
o ~ES

Issue date:
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Version:
Final

Copyright © 2022 | Wireless Broadband Alliance Ltd. All rights reserved
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WIRELESS BROADBAND ALLIANCE “i s s

WBA's vision is to lead the development of

“Seamless and interoperable services experience on Wi-Fi within the global wireless ecosystem”

Our Priorities:

Guidelines & Standards
Setting the scene, requirements and
creating specifications

% Massify Wi-Fi Interoperability &

Roaming with OpenRoaming-Passpoint Testing & Interoperability

2 Creating test plans to showcase the
technology capabilities

&

D)

» Accelerate Next Generation Wi-Fi
Networks with Wi-Fi 6, 6 GHz Multi-AP,
QoS, Wi-Fi Sensing

End-to-End Trials

Running field trials / proof the concept
on real world environment

Certification
4 Addressing gaps and helping the industry
maximizing business opportunities

% Lead the Convergence & Coexistence of
Wi-Fi / Cellular Ecosystem

SSIEBUSREE 150+ MEMBERSHIP PROJECTS & ANNUAL PROMOTION AND THOUGHT LEADERSHIP &
in 2003 COMMUNITY PROGRAMS EVENTS GO-TO-MARKET MARKET RESEARCH

CONNECTED
COMMUNITIES

Forum

WIRELESS GLOBAL

éi CONGRESS CARREER WIBELESS UOPENROAMING“

ces Certification WIRELESS BROADBAND ALLIANCE

WBA
INDUSTRY
AWARDS

www.whalliance.com Copyright © 2022 | Wireless Broadband Alliance Ltd. All rights reserved
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AREAS OF WORK GRWIRELESS

____________________________________________________ MARKET SEGMENTS e
m Home Broadband Smart Cities Service Providers
———————————————————————————————————————————————————— WORK AREAS

5G & Wi-Fi 6 Next Generation . : Wi-Fi User
loT . Wi-Fi Roaming :
Convergence Wi-Fi Experience
OpenRoaming Policy & Market!ng & Connected Cities Certification
Regulatory Communication Forum

———————————————————————————————————————————————————— Technologies e e T PPy

Wi-Fi6/6E/7 5G-LTE Private Cellular Satellite/Fiber

www.whalliance.com Copyright © 2022 | Wireless Broadband Alliance Ltd. All rights reserved
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TECHNICAL ACTIVITIES ROADMAP 2022

WBA WORK GROUPS & PROJECTS

5G loT
Work Group Work Group

Wi-Fi 6/6E
for Industrial loT

5G & Wi-Fi Convergence
in Private 5G Networks

Smart Home 2.0

NextGen
Work Group

Wi-Fi 6E & Wi-Fi 7

Operator Managed Wi-Fi
Reference Architecture

Roaming
Work Group

In-Flight Connectivity
(Continuous Experience)

Profiles & RCOls
Prioritization

OpenRoaming™
Task Group

Federated Onboarding
Service for OpenRoaming

OpenRoaming for
Private LTE / 5G

OpenRoaming for loT

BROADBAND ALLIANCE

éi WIRELESS

Testing & Interoperability
Work Group

Access Network QoS

E2E QoS Management
Trial

New ANQP Elements
Guidelines

Wi-Fi Devices
Identification

WBA Certification
Task Group

Innovation Forum Connected Communities
- Led by CTO Group Forum

Policy & Regulatory Affairs Market
Work Group Work Group

Sign up ONLINE for WBA membership now! If you are a WBA Member, join directly via our EXTRANET

www.wballiance.com

Copyright © 2022 | Wireless Broadband Alliance Ltd. All rights reserved


http://www.wballiance.com/
https://wballiance.com/pmo-keep-me-informed/
https://extranet.wballiance.com/home

CALL FOR ACTION GRWIRELESS

If not a member,
please consider to

join WBA I 'Wi_Fi

Plan to celebrate #worldwifiday
World Wi-Fi Day,

next June 20th 20t JUNE
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DR. ANDREW MYLES

MANAGER, ENTERPRISE NETWORKING STANDARDS
Cisco
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CISCO

Future Wireless Now!

Enterprise Everywhere

Network Experiences Wireless CTO Group

Andrew Myles, Manager, Enterprise Standards
Matt MacPherson, Wireless CTO

January 2022



Access Network Investment

...leveraging all access for NG Experience! Multi-Access Resiliency/Reliability

Globally 2018 had169M public Wi-Fi hotspots

Projection for 2023 is 628M 5G Cellular Coverage Worldwide

| Middle East and Africa (30% CAGR)

700 m Central & Eastern Europe (38% CAGR) Mobile Coverage Worldwide
| Latin America (37% CAGR) 628 100%
@ North America (25% CAGR) 0
600 | Western Europe (20% CAGR)
| Asia Pacific (37% CAGR)
e 80%
500 R
400 o
300 40%
100
0%
0 2018 2019 2020 2021 2022 2023 2024 2025 2026
2018 2019 2020 2021 2022 2023 W5G WLTE W3GPP
Global private 5G market size Total 5G Market
@ Globally, Wi-Fi 6 hotspots will grow 13-fold from 2020-2023 USD 1,224.3 million in 2020 USD 80B 2028
@ USD 14,284.96 million by 2028

39.7% CAGR
Source: Cisco Annual Internet Report (2018-2023)



Intelligent Access as a Service

Smart Convergence — Seamless roaming across enterprise and service provider based on context
and policy

Access providers

Identity providers
Public Private

5G 5G

Public
Ent. Guest

WiFi6

Service-based

“"“]""IIIIII'

Converged Access for People and Things

Driving Corporate Customer Visit to the secure Coffee shop Hotel
office callin the car warehouse

Football
match

To use all stacks better, we need...

Frictionless Onboarding

Seamless Interworking Seamless Handover
OpenRoaming for all stacks

(assure access to all available paths)

Policy-based path selection for Roaming between Wi-Fi (private)
Loosely coupled Access Networks and cellular (public)




Cloud Driven Mega-trends How does Zero-Trust
The Enterprise dilemma Impact Enterprise Policy?

Enterprise apps migrating to _ |
Multi-Cloud environment Workforce going Mobile

N=260 Enterprises worldwide
111 | 83% of survey respondents say
that cloud is very or extremely
important to their organizations’

Data center future strategy and growth.

@, 729

o
US mobile
workforce in 2019

(pre-COVID!)

Branch/Campus

69% say that 60% or more
of their organizations’
infrastructure and
applications will be in the
cloud in two years.

®

i

&

Non-mobile
Source Harvard Business Review: The State of Cloud-Driven Workforce
Transformation Sponsored by Splunk
Multi-Cloud « Office-based Mobile
Workforce

Non-office based

Mobile Access Mobile Workforce



VPN Inserts you into enterprise policy from anywhere
...but hairpins you through corporate

Highest Latency/Jitter

Internet/ Cloud

Services

VPN path

DHCP “Access” DNS

FW Policy

_ “Work”/Enterprise Secure DNS
Enterprise e.g., Cisco Umbrella



Zero-Trust for better experience
...but Enterprise Policy Lost

Highest Latency/Jitter

Cloud
Services

_ “Work”/Enterprise Secure DNS
Enterprise e.g., Cisco Umbrella



"Work” context profile to the rescue

Highest Latency/Jitter

Access Venue
HOTEL
Profile-based ° E
“Context” E ((( E g g

Internet/
SD-WAN

Cloud
Services

ooo

| MDM |85
“Work” Profile oo
w/ Enterprise DNS o

“Work”/Enterprise Secure DNS
e.g., Cisco Umbrella




Enterprise policy using zero-trust path

Highest Latency/Jitter

Zero-trust path Access Venue

w/ Ent. Policy

’A .
r f|| 'b d I IW I 1IN o
oot E u(. E gg = SD-WAN ) ( Services

DHCP “Access” DNS

_ MDM
Profile <

e.g. with Enterprise DNS

ooo

Cloud

“Work”/Enterprise Secure DNS
e.g., Cisco Umbrella



Entrerprlse pollcy for any access usmg Zero-trust

pa
..with intelligent SLA-based path selection
..Experience as a Service (%)

Zero-trust path /"~ Access Venue m
. ccess Venue
Profile-based w/ Ent. Policy ' N S Lind~rin ]

“Context”

Cloud

\(*jooD <)
SD-WAN
e.g. Work or Personal SLA.‘ oo0an0 DHCP “Access” DNS — < Services
""" LTE/5G
'lll—-—. oo
aolE O
aoojg
ﬂn O

“Work”/Enterprise Secure DNS
e.g., Cisco Umbrella



Enterprise Everywhere
Secured Service

In the office or on the road:

A corporate internal server Is
only accessible from the work
profile

Vision:
* In the office, a work/personal flag

IS received by the network
« Used to direct traffic to

corporate or guest segments
 On the road, work traffic is directed
with Umbrella / optionally VPN
e Other traffic is local

6:36 (1O >

Search

g Calculator Calendar

o'fi

Clock ntacts Facebook Galaxy Sto

Personal




639 =0 - 6:39 = = Q »

Search Search

Enterprise Everywhere

Secured Internet @ & @ ® Cf % Q a Q @
l
o] o G
In the office or on the road: ' f

Corporate/Umbrella DNS only
applies to work traffic

Vision:

* In the office and on the road, client
uses Umbrella and corporate DNS
for work traffic

« personal traffic uses general DNS

Personal



Enterprise Everywhere
“Enterprise Class™ QoS

In the office or on the road:
Optimized QoS applies to
work (Enterprise Class) traffic

Vision:

* In the office, work traffic gets QoS
treatment, personal traffic is best
effort

 On the road, enterprise may select
premium access ($) for work traffic

810 =Q

Search

g Calculator Calendar

Personal




Experience = $$
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DR. CARLOS CORDEIRO

WIRELESS CTO
Intel Corporation

intel.
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boingo

WBA WIRELESS GLOBAL CONGRESS

SPECTRUM SHARING,
CONVERGENCE AND
THE 5G FUTURE

Dr. Derek Peterson, Chief Techno logy Officer, Boingo Wireless
Januar L5, 80/% 4



20 Years of Wireless Leadership

LARGEST FIRST

((I)) DAS Operator 4 O p 5 O O ((I)) Commercial DAS Network
Largest indoor DAS provider Small cell nodes to market ('99)
in the U.S.

@ FIRST
6 Passpoint Network

LARGEST : S
; ' Wi-Fi Operator 1+ MM o market ("14)

Largest operator of airport Hotspots worldwide s, FIRST
Wi-Fi networks in the world O«‘&'> ] ]
CBRS Airport Private Network
to market (‘18)
' ' LAR'GEST - 2 > FIRST
@ Military Provider ,000+ 340,000 - A
Largest Wi-Fi & Cell Tower Buildings Beds v Wi-Fi 6 Airport Network
provider to US Military bases to market (‘19)

1+ BILLION CUSTOMER REACH/YEAR

o
© 2022 Boingo Wireless — Confidential - Page 38 bOI n gO



How We Connect Digital Transformation

Boingo simplifies complex wireless challenges to connect people, business and things.

VISION DESIGN BUILD MANAGE

Large venues and
enterprises bring their
vision for digital
transformation,
use cases and
desired outcomes.

Network as a Service
(NaaS) model offers
24/7/365
world-class network
operations center with
full security service suite,
reporting and
data insights.

Boingo’s end-to-end
connectivity platform
is technology-agnostic,
neutral host and
interoperable.

Boingo custom designs
network infrastructure
with cellular, Wi-Fi &
loT based on end goals

Boingo brings that vision
to reality with next
generation connectivity.

© 2022 Boingo Wireless — Confidential — Page 39






WBA 2022 Technical Roadmap

WBA WORK GROUPS & PROJECTS

5G loT NextGen Roaming OpenRoaming™ Testing & Interoperability
Work Group Work Group Work Group Work Group Task Group Work Group
Leading Wi-Fi and 5G RAN Augmenting Wi-Fi Fast-tracking Wi-Fi Incubating new business Development of standards, Achieving interoperable
Convergence role in loT deployments for operators opportunities federation governance and Wi-Fi services
trials

5G & Wi-Fi Convergence in Wi-Fi 6/6E Wi-Fi 6E & Wi-Fi 7 In-Flight Connectivity Federated Onboarding

A N k
Private 5G Networks for Industrial loT (Continuous Experience) Service for OpenRoaming ccess Network QoS

Operator Managed Wi-Fi Profiles & RCOIs OpenRoaming for

S s 20 Reference Architecture Prioritization Private LTE / 5G

E2E QoS Management Trial

Rural Wi-Fi OpenRoaming for loT ANQP Elements Guidelines

Wi-Fi Devices
Identification

Policy & Regulatory Affairs Market WBA Certification
Work Group Work Group Task Group
Industry liaison and advocacy Marketing activities and Addressing interoperability

of WBA global programs industry dissemination to foster adoption

o
© 2022 Boingo Wireless — Page 41 bOI n gO



Prioritize Convergence

Cellular Wi-Fi 6E

S5G

Convergence

© 2022 Boingo Wireless — Confidential — Page 42



Leveraging All Available Bands

<« High bands (mmWave)
above 24 GHz

Extreme bandwidths

5G NR will natively support
all different spectrum types

LICENSED SPECTRUM 4 Mid bands
ErellEE UEs between 1-7 GHz
Wider bandwidths for

/7 SHARED SPECTRUM
@@ @ New shared spectrum packages

e.g. eMBB and mission-critical

UNLICENSED SPECTRUM Low bands

Shared use below 1 GHz
Longer range for e.g. mobile broadband and
massive 10T

o
© 2022 Boingo Wireless — Confidential - Page 43 bOI n gO



Spectrum Sharing

Evolutionary Path

LTE-U/LAA
LWA
CBRS / LSA

SPECTRUM

SHARING

© 2022 Boingo Wireless — Confidential — Page 44

Revolutionary Path

Flexible NR framework

Time synch, and
coordinated sharing

Guaranteed QoS
Exploiting spatial domain

Vertical & horizontal sharing

boingo



REALIZING
THE VISION

ingo
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The Connected Venue Experience

A converged experience at venues blends innovative fan experience with state-of-the-art technology solutions.

JOURNEY OUTDOOR
SECURITY TICKETING IN-VENUE
TO VENUE EXPERIENCE
BEGIN 1 (2) (%) (4) 5
VISIT \2/ O/ \_/
* Intelligent traffic cameras * Biometrics * Outdoor fan experiences « Mobile ticketing « Concessions
* Parking garage technology  Security cameras * Video streaming * Queuing « Push notifications
* Rideshare drop-off * Queuing * Push notifications « Restroom monitoring
* Food trucks « Wayfinding

* Checkout-free shopping
* Secure press/staff networks

Srivate . c 9 . R
letworks Wit Macro D?ﬂ DAS (( P)spomt _‘K.‘;
L 4

DATA OUTDOOR
ANALYTICS JOURNEY HOME EXPERIENCE IN-ARENA IN-SEAT
® o -0 Q— = —©
* Intelligent traffic cameras * Outdoor fan experiences ¢ Push notifications * In-seat ordering
* Parking garage technology * Video streaming * Restroom monitoring * AR/VR
* Rideshare pickup * Push notifications * Wayfinding * Mobile apps

* Checkout-free shopping * Wagers/betting
* Secure press/staff networks

[
© 2022 Boingo Wireless — Confidential - Page 46 bOI n gO



Touchless Experience Use Cases
I O T

Social distancing

Security measurement and monitoring

Personal identification checkpoints (e.g.

ticketing, CBP, TSA
security, gates)

Concessions and point of sale

Staff and first responder communication

Cleaning and maintenance tracking
Health check screening

Passenger communications

” = Health

.':. = Communication
L

*

@

0

Cameras; sensors

Ca Meras; sensors

Touchless, self-service facial/
biometrics recognition devices,
e.g. Simplified Arrival

Touchless, self-service payment; direct-to-consumer
delivery and pickup; dispersed concession areas and
mobhile kiosks

Push-to-talk devices

Robotics; cameras; sensars

Infrared scanners; sensors;
autonomous thermometers

Digital signage; Wi-Fi connection portal;
push notifications

Private Networks ".-E»"

=

Wired Internet ( IJ)

© 2022 Boingo Wireless — Confidential — Page 47

Wi-Fi

Cellular

2 [a]
&[]

2 [

= O

= @

boingo



Safety
management

Predictive line
management

Connected
utilities
Asset
tracking

Robotics
operations

© 2022 Boingo Wireless — Confidential — Page 48

Security
surveillance

boingo



Safety
management

Predictive
maintenance
Predictive
equipment
maintenance
Biometric
onboarding

Connected
utilities

XR
patient care

Autonomous
mobile robots

© 2022 Boingo Wireless — Confidential — Page 49

Video
analytics

Digital Point of
Care testing

Contactless

kiosks

Medical
equipment asset
tracking

=)



Join the Revolution

X

Join the WBA work groups
and help create industry change
through the 2022 initiatives.

WIRELESS

BROADBAND ALLIANCE

=)



THANK YOU

CTO, Boingo Wireless
dpeterson@boingo.com

boingo
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LEON HARDWICK

FOUNDER & CEO
Handshakr




P HANDSHAKR

Wireless Global Congress 2022

This is your first meeting,
focus on their problem




ENTERPRISES



My experience has exposed a big problem

——
‘-
»

%
>,

J

Leon Hardwick
Founder & CEO of Handshakr.

I've spent 20 years selling high-
value software & consulting to
Enterprises worldwide.

Ar(e eso ') spatialbuzz

A JDSU Mobility Selution

Norconsult e -
Telematics %" WwTeOoCO

2021 Handshakr. All rights reserved.

TIME KILLS
DEALS

82% OF ENTERPRISE BUYERS STATE SALES FOLKS LARGELY UNPREPPED
77% OF ENTERPRISES STATE LATEST DEAL HIGHLY COMPLEX 15+ STAKEHOLDERS 20:22

7% OF TIME CAN BE AS LITTLE OF 5% OF TIME SPENT WITH A VENDOR
LONGER SALES CYCLES (18 MONTHS+) MORE STAKEHOLDERS (15+) LESS FACETIME (17% OR LESS) ¥ DIGITAL SHIFT (86% CSOS)

*Data from Mckinsey B2B Buyer Research, Statista & CCGroup PR Market Research

9P HANDSHAKR

55



How do we find and forge B2B relationships?

Personal

Human > Digital

Finding and forging business relationships

Marriage How do you keep the relationship
T going?

How do you navigate through to a

Engagement long-term relationship?

T How do you discover your new
Courting compatible partner?

T J. .

Dating

T

Matchmaking

The questions that led to...
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B2B is far too complex and inefficient

Contact With Explorati i .
ploration of Integration Purchasi .
CEO aFormer With Existing Systems i RuI;;cOE\lr::gle * A Gartner B2B Buying Journey
l Turnover ~ Colleague T Buying Group Decision

Executive 4 Group P

Presentation ———— Feasibility Ly Legal Flag
and Questions Review Budget L
Budget WED Cut Capital
A ur(?\?ed Search 4— End User — Procurement Review ¢
EE I Input Gl Flag End User Board
$ 'eb Searc Input
White Paper Trends Report Social Media
\ Download — Reviewed Conversation
A
Suppller Supplier RFP RFP Live Buyin
Overwhelmlng Web - —’ > —— Buying
Independent Information Search — | ke W\e/lbsite Creation Response Supplier Group g:r;:r::

Online —— About the Visit l Comparfon Demos Debate

Research Problem Tl 4— Peer . ¢
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Being seen and heard is challenging




Famous comms breakdowns

el
excite

Google

for $750,000




The Partnership Pyramid

Building blocks for finding and then forging relationships that matter




Our B2B Orchestration Platform

Our Top 3 Picks Collab Timeline

bure et
Primary Stakeholder Lorem & Maber Ltd

1

ar

Discover Engage Collaborate
Intelligent matchmaking and innovation optics Expert assistance to guide all parties through Smooth the integration between each business
for B2B to discover compatible technologies to those uncomfortable early meetings and family by syncing functions, process and tools
solve business problems, deliver change or focusing all on positive outcomes to ensure a lasting collaborative relationship

enable a competitive edge

Bilateral B2B
driving better
outcomes for
both parties

A disruptive solution that aligns people, process and systems bilaterally to achieve a B2B deal.

2021 Handshakr. All rights reserved. ' HAN DSHAKR
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Brevity + Candour = Trust




So let’s try this out Matrix
style...

https://www.handshakr.com/wba-
matchmaking/



https://www.handshakr.com/wba-matchmaking/
https://www.handshakr.com/wba-matchmaking/

Leon Hardwick

Founder & CEO - Handshakr
E leon.hardwick@handshakr.com

+44 (0)7525 870 236
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more?
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Handshakr Headquarters

Wales, UK

www.handshakr.com

+44 (0)1443 508160

QP HANDSHAKR

@handshakrl
@handshakr

Https://www.linkedin.com/
company/handshakr-platform
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lts time for...

Break)!

Cotffee

The Conference will resume at 11.15 AM
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ZIYAD A. ALDOBAIAN

RADIO SPECTRUM PLANNING AND REGULATIONS SPECIALIST

The Communications and Information Technology Commission (CITC), Saudi Arabia.




/ — —
ciloglooll &uidig caulaiyl dLa /

CITC Communications & Information
~— Technology Commission

Enabling 6 GHz Wi-Fi in Saudi Arabia

WBA Event:

WI-FI REVOLUTION: DRIVING DIGITAL GROWTH
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Enabling 6 GHz Wi-Fi in Saudi Arabia

A Vibrant society

With strong roots
With fulfilling lives
With strong foundations

A thriving economy

Rewarding opportunities
Investing in the long-term
Open for business

Leveraging its unique position

An ambitious nation

Effectively governed
Responsible enabled

Spectrum provides the network back-bone for smart cities
> (e.g. sensors, I0T, ...) to achieve their ambition

:.@:. Spectrum directly unlocks varied citizen services, incl.
-, aviation, entertainment, medical services, ...

I' Spectrum is critical to becoming a logistic hub (e.g. through
best-in-class maritime / railway comms)

¥ e Spectrum is a critical driver of non-oil sectors’ future (e.g.
W IMT/ 1oT)

*
»
*

o Spectrum is the pedestal of ICT, and maximizing its value is
aa keytoreachingtop 20 countries

Spectrum is a valuable asset directly contributing to national
revenues (through usage fees, auctions, ...)

k.

atc



SAUDI ARABIA

CITC NATIONAL SPECTRUM
et STRATEGY 2025

]

Offer all users the access to spectrum they need to innovate and grow by

Unlock the potential of radio-communication

hKSAfor a smarter and safer fltire managing the spectrum effectively and efficiently in close collaboration with

our stakeholders

Guiding Principles

Future Orientation

Engagement

Enabling 6 GHz Wi-Fi in Saudi Arabia




UNLOCK THE POTENTIAL OF
RADIO-COMMUNICATION IN KSA FOR A SMARTER AND SAFER FUTURE

OFFER ALL USERS THE ACCESS TO SPECTRUM THEY NEED TO INNOVATE AND GROW BY MANAGING THE SPECTRUM EFFECTIVELY AND EFFICIENTLY IN CLOSE COLLABORATION WITH OUR STAKEHOLDERS

A UNLOCK THE FUTURE B EMPOWER A 'SMART' SPECTRUM
@ OPTIMIZE LEGACY SPECTRUM @ ADOPT ADAPTIVE REGULATORY MECHANISMS
@ FOSTER COMMERCIAL AND INNOVATIVE USES @ FACILITATE WIRELESS ACCESS AND INVESTMENTS
@ SAFEGUARD NATIONAL ACCESS @ EMBRACE MARKET-ORIENTED APPROACHES

' BUILD THE FOUNDATION

@ ENGAGE THE ECOSYSTEM @ EXPAND THE TOOLKIT @ GRoOw CAPABILITIES

Enabling 6 GHz Wi-Fi in Saudi Arabia
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OUTPUTS

SAUDI ARABIA

NATIONAL SPECTRUM
STRATEGY 2025

Enabling 6 GHz Wi-Fi in Saudi Arabia

Saudi Arabia National Spectrum
Strategy 2025

This document provides guidance on high-
level strategic considerations Spectrum
Outlook implements these to the greatest
extent possible

Consultation Report

In-depth summary of consultation

responses and CITC’s analysis, providing

rationale for CITC’s decisions

Values:

* Transparency

* Predictability

» Evidence-Based, Data-Driven Policy
Decisions

Spectrum for IMT-2020 and beyond
Fostering Commercial and Innovative Use of
Radio Spectrum in the Kingdom of Saudi Arabia

CITC Spectrum consultation

* Individuals

» Academics

» Government agencies

* Mobile operators

* Verticals

* Satellite operators

* Industry associations

* International technology companies
* International consultants

Spectrum Outlook for Commercial
and Innovative Use

Plan for spectrum releases between
2021 and 2023, to enable technologies of
the future such as 5G, broadband
satellite and new generation of Wi-Fi in
order to have fair access to spectrum,
and adopt innovative spectrum
management regimes




Historic Expansion of Spectrum for Commercial Use

NEWLY AVAILABLE SPECTRUM....

= . |

= J Licensed Approaching = g

@ spectrum 4G Hz O \\ /,

Stk | £ l %

(s 6GHz 23 GH
' | 6.2.GHz
NZ 60 GHZ ! > r4
1

. of newly available
spectrum for commercial
| use in the Kingdom

T Lightly - licensed —
| gty >13.GHz >

spectrum Jo
|

6 Enabling 6 GHz Wi-Fi in Saudi Arabia
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@mum The Kingdom has announced the release of 1200 MHz in the 6 GHz for the use of Wi-Fi technologies in

CITC'’s Spectrum Outlook 2021-2023. This release is an outcome of the following reasons:

—_—— =

®

[ ] Mobile data traffic offload [ ]

2.4 and 5 GHz have been only used for Wi-Fi since the

release of (IEEE 802.11n) standard in 2009. . . ..
1 » A large proportion of the mobile data traffic is

According to Cisco, in 2023, the number of Wi-Fi delivered on an unlicensed basis through Wi-
connected devices will increase to be 29.3 billion devices

» According to Wi-Fi Alliance, the economic
value of Wi-Fi in the kingdom will increase
from $ 17.3 Billion in 2021 to an expected $

23.7 billion in 2025 (37% increase ).
5

Fi, Bluetooth and similar protocols.

(59 % increase compared to 2018)
2

+ According to Ericsson, the average amount of data per * In fact, according to Cisco, 59% of mobile

month used by a smartphone will increase from 7 data traffic will be offloaded to Wi-Fi by 2022
gigabytes in 2018 to 39 gigabytes by 2024  (457%
4

increase).
3

1) CableFree, (May 2017) A s

5) Wi-Fi Alliance, (Sep 2021)

Enabling 6 GHz Wi-Fi in Saudi Arabia 2)  Cisco, (March 2020)
3)  Ericsson, (June 2019)



https://www.cablefree.net/wireless-technology/history-of-wifi-technology/
https://www.cisco.com/c/en/us/solutions/collateral/executive-perspectives/annual-internet-report/white-paper-c11-741490.html
https://www.ericsson.com/en/mobility-report/reports/june2019
https://s3.amazonaws.com/media.mediapost.com/uploads/CiscoForecast.pdf
https://www.wi-fi.org/download.php?file=/sites/default/files/private/The_Economic_Value_of_Wi-Fi-A_Global_View_2021-2025_202109.pdf

(\\

eIrc

.

Public Consultation:

Drafted Spectrum Outlook

* CITC has consulted the public,
analyzed the received
responses, and studied the
countries’ best practices to
initially envision an allocation

proposals.

Q12021

FACEBOOK ") OneWeb sPaceEx =Nlicrosof't

NOKIA QEG* SrC @ nteLsar SES*

\}'% » 7 el I hayono trontiers

t- BROADBAND ALUANCE ERlCSSON ? vlasatv‘ Quc CO‘V;M\KY/F_I/VN'BI\
intel. & aluile 5 5ca
HUAWEI c I s c o e S o et

i M\ MOTOROLA

THALES ﬂanoADCOESOA@‘ GSA

+60
Organization

Enabling 6 GHz Wi-Fi in Saudi Arabia

60 GHz bands available for license exempt uses.

Statement
Spectrum Outlook 2021-2023

CITC published a final Spectrum
Outlook and announced the
release of the 6 and 60 GHz

along with other bands’ releases.

Q2 2021

€ BROADCOM

* CITC has published a public
consultation on the proposed
regulations and restrictions for
the 6 and 60 GHz.

Qualcomm ‘ "CII'S';:I(;' FACEBOOK

ADSA s? intel

— ey .
Hewlett Packard @ @ L t\ BROADSAND ALIANCE

Enterprise Ky

Clanc®
siC [@ Glbioo
mobily

+27
Organization

CITC had a strong engagement and collaboration with all stakeholders leading to the decision to make the entire 6 and

CITC has carefully reviewed all the
received responses and adopted
flexible regulations to enable WiFi6e
along with the other unlicensed

WLAN technologies in the Kingdom.

WLAN Regulations

2022




CITC has launched the “WLAN Regulations” that regulates the spectrum use of WLAN applications including
the new 6 and 60 GHz bands. In line with the WLAN regulation, CITC has updated the technical specification
“RI 117” to enable Wi-Fi 6e and other unlicensed applications in the Kingdom. These regulations include:

e ‘_,"'ﬂ ey s s

CITC Technical Specification

Specification for Data Communication

Equipment operating in License-Exempt \ 1 /

Frequsncy Bands % Defining the WLAN Spectrum Bands “§- Spectrum Access Regimes
Define the bands that can be used for WLAN applications such 'B.‘ Introduce the light licensing regime that permit
as Wi-Fi 5, Wi-Fi 6/6e, etc. the use of WLAN band with more flexible power
restriction
@ Sharing Conditions @ Equipment Type Approval
RI 117 Impose technical and operational conditions to enable sharing 7 Guidance on gaining the approval to import

Technical Specification ~WLAN Regulation . . . o )
and coexistence with other services and users. devices into the kingdom .

Percentage Increase of Spectrum [ ]

Europe Africa Middle East

Increase in the amount of spectrum made available for Wi-Fi

technologies compared to the previous status in the Kingdom.

9 | Enabling 6 GHz Wi-Fi in Saudi Arabia
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CITC is already looking ahead to the future by fast tracking the process of allocating additional spectrum in order fulfill the

f
gl TC market needs and will continue to facilitate the access of spectrum to meet the connectivity demand.
i

We are forward-looking in our policies to anticipate future needs and working closely with the industry

to support technologies to reach their full potential.

WI-Fi 6 Wi-Fi 7
Atk 2024

11 Enabling 6 GHz Wi-Fi in Saudi Arabia



(=] Adopted 5925-7125 MHz

& —
; .\.

o\‘o
— vv

@M‘Mi )

B Considering 5925-7125 MHz
Sw D
B Adopted 5925-6425 MHz
p? N A
i i~

B Considering 5925-6425 MHz

= 1l 1

Source: Countries Enabling Wi-Fi 6E, WiFi alliance

10 Enabling 6 GHz Wi-Fi in Saudi Arabia




To consider unleashing the full 6

GHz for Wi-Fi applications

The need for sufficient and easy access to spectrum became even more evident for Wi-Fi applications. Especially, that

these applications are developing and continuing to evolve to meet the global connectivity growing demands.

12 Enabling 6 GHz Wi-Fi in Saudi Arabia
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COMMSCOPE

RUCKUS™

5

" ‘v \,-.)' ¥ ad The what, why, and how of
0=/ Al-enabled converged networks

January 2022 ’ Sari Abu Raed

WIRELESS BROADBAND ALLIANCE

WIRELESS GLOBA
§RCONGRESS .

Sr. Systems Engineer
' -




Enterprise network

More Bandwidth-Intensive

More Users More Devices Applications

CAAE T
. i .;i:ﬁ

COMMSCOPE’
90 © 2021 CommScope, Inc. | CommScope Restricted—Highly Confidential R U C K U S N




More Users More Devices

2,000 | mNow 4,000 -
m 2021 2 000 760 ® Desktops
. 1,500 - w B Smartphones
2 g
S

§ 1,000 - 2 2,000 B Laptops
o © H VolP phones
& 5
2 500 - 2 1,000
o Tablets
<

0 - 0

Employees Guests Now 2021

More Network Elements ater Device Diversity
200 -
.g 150 -
a
ﬁ 100 -
g
<
50 -
0 ,
Now 2021

Networks Are Changing Rapidly OMDIA

Source: Omdia WLAN Strategies Survey, August 2019

91 | © 2020 CommScope, Inc. COMMSCOPE



NETWORKS ARE NOW TOO COMPLEX
FOR'NORMAL HUMANS TO MANAGE EFFECTIVELY

92  © 2020 CommScope, Inc. COMMSCOPE



Typical challenges

IT helpdesk flooded with
competing issues

Lack of insight into
complex networks

UUUUUUU



Costs are going up, end user satisfaction is going down

Resource-Consuming
Network Administration

Unsatisfactory
User Experience

Growing
Costs

COMMSCOPE
94 © 2021 CommScope, Inc. | CommScope Restricted—Highly Confidential R U C K U S .



No wonder

4 38% #H1

of network of network ranking of wWireless
professionals spend professionals cannot as the top network
too much time proactively identify challenge
troubleshooting network performance
issues

WITHOUT HELP, THINGS WILL GET WORSE

Source: Sirkin Research, 2019 COMMSCOPE'
RUCKUS”



Cost of network troubleshooting is skyrocketing

S458B

spent on network

43%

troubleshooting &
visibility*

of IT time spent on
troubleshooting™

COMMSCOPE
* McKinsey study, 2016 RUCKUS"®



We are living in a new era of networking

TCP/IP
& Internet

- —
. o I Nl AI——
el —

© 2020 CommScope, Inc._-' e 7“ . -"’ - 5 SR COMMSCOPE



ooooooooooooooooooooo

“Moving forward, organizations won’t be
able to rely on acts of individual heroism,
but rather will need to evolve to more
automated, self-optimizing, and healing
network environments.”

ESG Network Predictions for 2020

COMMSCOPE

RUCKUS"



Every industry is evolving
IT leaders are improving user experience with the help of ML and Al

i |

il
(CCETE

|

‘ .
. i

) | | /
= ) i 7 ’ |\ T @lllﬁ :
HIGHER ED PRIMARY ED

HEALTHCARE

LARGE PUBLIC VENUES

COMMSCOPE

RUCKUS®



The Old Way

Manual troubleshooting
after incident reported

Respond in order
incidents were logged

Manual root cause
investigation

Visibility means (just)
information

The Al/ML Way

Address the most
urgent issues first

Surface issues before
!:hey blow up

X Xx %%@U

D

Al-driven prioritization

s Fix them fast
ML-driven incident and

anomaly detection

J
Causes

ML-driven root cause
and recommendations




Al/ML from RUCKUS

. » -
W= I I I v 6 .e e .
W L 1 pop—
- g,
— Y R, AL A VIV PN T ) l I P R ——
—=E v B v v ! o I -I I III

= __III = = S ',,/A\\' ~

Network Health Incident Analytics Client
Monitoring Troubleshooting

ewqd13sdidijees default

S— «-D «»

Reporting and Dashboards Helpdesk Integration

101 © 2021 CommScope, Inc. | CommScope Restricted—Highly Confidentia COMMSCOPES



L from RUCKUS

Melissa BETA

Is my network meeting

- — expectations? 0.8% 114 an52m
S— -
i 66.67% @D 18ms @ 6.21 Mbps @@= 8.4 Mbps €= How is my network today
. ol Bomre ) AP Lincie

Here is a summary of your soueowrs N—— v v

T T i e
. network from Mov 30 2020 17:59 !
. -08:00 to Dec 01 2020 17:59 ) @
-08:00 H
- 438 AP(s), 270 online and 53 with —_— s = = s s
. alarms W
-92 WLAN(S) siothing
. - 1550 unigue clients == = G =
. - — - — - 595 GB of traffic with an average .

throughput of 60.2 Mbps

Number of incidents reported:
-P1:0

Service Validation B Occupancy Analytics

-P4: 60

Jask something. ..

Melissa Virtual Assistant

™ Q fewn 1 et oy 30k Pery | RUCKLUS NETWORKS N W
et = by 303021 9934 ey 272031 934 = . .
@ Network
0 Troc e | Prodty o Catogory pas— Scops e St oetits Acticns
Corfgeraton Charge. ¥
sy = low  Dc0SZI2GS  WeFICIemErperence Background Scan Timer Rao 24z 52999900012 zome tem P

. - oo o . . . . - ..

. Recommendation Details Key Performance Indicators

o wewoos o . . ee o e s o o e .
oN Background Scan Timer (2.4 GHz) ‘Average AP Channel Change Max AP Channel Change
. o - . B . 3 < Aoy sy
fguston 208 0 0
Overdien Gonfguration Change Ustiog Waat s the ecommendation? Why tis recommendation What s the ptential rade-of? 2 e i baatas
. Dackgrund s o 21.79%

po—— P [e—— o [omra— Gt Ot PR Backgoun ne

e sapw |

= = Statn Trsl

Tome o Comect @
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Configuration Change Analysis Al-assisted autonomous networking

i) | @22021CGonmssopee, | huc ConEidantist@pRrBpsteictad-FOBHN TERM e U EIONLY COMMSCOPE



The best Wi-Fi

Network
throughput

Throughput is a
measure of the
aggregate data traffic
flowing between the

Aruba AP535

Extreme AP650

MistAP43 100
AP and all of the clients

in the network. A higher

number is better, as it Meraki MRU6

indicates that the AP
can accommodate
more users, devices
and applications.

RUCKUS R750

Extreme
AP650

i 2 2 2
X 2% 2% X

103 © 2021 CommScope, Inc. | CommScope Restricted—Highly Confidential
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3% 3% 2% 2% X
% % X%

Mist
AP43

Meraki
MR4b&

3 2 2 2 2 2% >

RUCKUS
R750

Stall-free
streaming
video

Streaming video

and other video
formats are common
in work and school
environments. When
videos stall, it creates
a poor user experience
and may result in extra
IT work. The score
indicates the number
of videos, out of 30,
that were delivered
without stalling.

Voice MOS

Voice mean opinion
score (MOS) is a
commonly used
measure of
user-perceived voice
quality during a PSTN
or VolIP call. The higher
the score, the higher
the call quality. A
high-performing
network prioritizes
voice traffic over other
data traffic to ensure
good call quality.

Download this report: http://www.wifi6éstresstest.com/

RUCKUS R750

Aruba AP535

Meraki MR46

Extreme AP650

Mist AP43

PACKETO

COMMSCOPE

RUCKUS"®



The best Al/ML solution

Mean time
to identify

Mean time to identify
(MTTI) is the time a
network administrator
needs to determine the
root cause of a network
Issue or incident. A
shorter average MTTI
reduces the trouble-
shooting burden on IT
Extreme AP650 while improving user
experience by allowing
IT to more effectively

PACKETO

— ik
RUCKUS R750
Download this report: http://www.wifiéstresstest.com/ ey —

®
104 © 2021 CommScope, Inc. | CommScope Restricted—Highly Confidential R U c K U S

Aruba AP535

Meraki MR4S




Our customers are already experiencing it

Benefits of our Al/ML

* 67% reduction in Mean Time To Resolution (MTTR)
* 40% reduction in time prioritizing and triaging

* 20% fewer helpdesk tickets

* 60% savings of SME IT time

* 50% reduction in new IT hire training

e 80% reduction in customer churn

\éCT Ov

Video Testimonial | URL: https://video.commscope.com/watch/ZbCiXAB8ZbxaquZS1WaPdT?
COMMSCOPE
105 | 2222222222222222222 CommScope Restr icted—Highly Confi idential R U c K U S :



https://video.commscope.com/watch/ZbCjXAB8ZbxaguZS1WaPdT?
https://video.commscope.com/watch/ZbCjXAB8ZbxaguZS1WaPdT?

RUCKUS Al-enabled Converged Management and Assurance

Wi-Fi

Switching

loT

LTE/CBRS

Secure Access

COMMSCOPE

0000000000000000000000 CommScope Restricted—Highly Confidential R U C K U S h
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DIRECTOR, WIRELESS TECHNOLOGY, OFFICE of the CTO

Extreme Networks

F= Extreme

networks
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January 2022 WBA Wireless Global Congress Asia PAC

Wi-Fi: 6GHz and Road to Wi-F1 7

Kishore Raja

Vice President, Engineering & Strategy, Boingo Wireless
Chair, Nextgen Workgroup, WBA




20 Years of Wireless Leadership

LARGEST FIRST

((I)) DAS Operator 4 O p 5 O O ((I)) Commercial DAS Network
Largest indoor DAS provider Small cell nodes to market ('99)
in the U.S.

@ FIRST
6 Passpoint Network

T LARGEST : et
Wi-Fi Operator 1+ MM © marke

Largest operator of airport Hotspots worldwide *s. FIRST
Wi-Fi networks in the world O«‘&'> ] ]
CBRS Airport Private Network
to market ('18)
' ' LABGEST : > FIRST
@ Military Provider 2,000+ 340,000 —> e
Largest Wi-Fi & Cell Tower Buildings Beds v Wi-Fi 6 Airport Network
provider to US Military bases to market ('19)

1+ BILLION CUSTOMER REACH/YEAR

o
© 2022 Boingo Wireless — Page 111 bOI n gO



A Trusted Connectivity Partner

INDUSTRIES

Manufacturing & Military & Commercial Sports &

Transportation Healthcare

Logistics Government Real Estate Entertainment

CUSTOMERS

‘WORLD TRADE CENTER

PORT
SStatefarm Vom | X CDA

uvenation] | AX I @—fj—-—% Hines

ROCKEFELLER CENTER’

[
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Boingo Technology Portfolio

(Passpoint
Offload, Retail,

Media)

Wi-Fi 6/6E, 5G Wireless
Broadband DAS / Small LAA, Backhaul /

IPTV Cells Multipath, Access
OpenRoaming

CURRENT IN PROGRESS
CURRENT IN PROGRESS
| Q ((I)) CBRS mmWave
\ 4
WI-FI DAS/SMALL CELLS CBRS (3.5GHz) MILLIMETER WAVE

NEUTRAL HOST CARRIER OFFLOAD MONETIZATION OPPORTUNITIES

5G =

‘o
© 2022 Boingo Wireless — Page 113 bOI n gO
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WBA Activit




VISION OF WIRELESS BROADBAND ALLIANCE

WBA's vision is to lead the development of
“Seamless and interoperable services experience on Wi-Fi within the global wireless ecosystem”

WORKGROUPS
5G Project Team-1
« Enable collaboration among service n loT Project Team-2
roviders, technology companies and
P . 08y comp n NextGen Project Team-3
the organizations in the industry who _
share the vision n Roaming Project Team-3
o n Testing & Interoperability 4
* Undertake programs and activities to ) ) Il
address business and technical issues n e e e _
and opportunities for the member Market Project Team-n
companies
Strategic
Innovation Forum

OpenRoaming™ Connected
P 3 Communities Forum

fStabUShEd 150+ MEMBERSHIP PROJECTS & 2 ANNUAL PROMOTION AND THOUGHT LEADERSHIP &
in 2003 COMMUNITY PROGRAMS EVENTS GO-TO-MARKET MARKET RESEARCH

- By CTO Group

WIRELESS GLOBAL
di CONGRESS CARRIER WIRELESS =) OPENROAMING" WORLD" R CONNECTED
e W Survioes Cartificars 0 bk L INNOVATION FORUM
P et Certification @ WIRELESS BROADBAND ALLIANCE Wi-Fi Day S e o o @ fo?uﬁMUNITIES 2N\
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WBA 2022 Technical Roadmap

WBA WORK GROUPS & PROJECTS

5G loT NextGen Roaming OpenRoaming™ Testing & Interoperability
Work Group Work Group Work Group Work Group Task Group Work Group
Leading Wi-Fi and 5G RAN Augmenting Wi-Fi Fast-tracking Wi-Fi Incubating new business Development of standards, Achieving interoperable
Convergence role in loT deployments for operators opportunities federation governance and Wi-Fi services
trials

5G & Wi-Fi Convergence in Wi-Fi 6/6E Wi-Fi 6E & Wi-Fi 7 In-Flight Connectivity Federated Onboarding

A N k
Private 5G Networks for Industrial loT (Continuous Experience) Service for OpenRoaming ccess Network QoS

Operator Managed Wi-Fi Profiles & RCOIs OpenRoaming for

S s 20 Reference Architecture Prioritization Private LTE / 5G

E2E QoS Management Trial

Rural Wi-Fi OpenRoaming for loT ANQP Elements Guidelines

Wi-Fi Devices
Identification

Policy & Regulatory Affairs Market WBA Certification
Work Group Work Group Task Group
Industry liaison and advocacy Marketing activities and Addressing interoperability

of WBA global programs industry dissemination to foster adoption

o
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Chair: Jim Sturges — AT&T

Co-Chair: Florin Baboescu - Broadcom

Co-Chair: Mark Grayson - Cisco

A @ BROADCOM'
AMERICAN TOWER®

5G WORK GROUP

Trends and Opportunities: Private 5G network
deployments are expected to ramp up
significantly over in 2021 to 2025 in sectors like
manufacturing (industrial loT), utilities, supply
chain, healthcare, transportation etc. Private
5G networks can provide new business
opportunities to enterprises to enhance services
and deliver new use cases with greater level of
control and flexibility.

Business Benefit: Private 5G networks with 5G
connectivity and on-premises edge computing
capability are being evaluated by different
enterprises to provide optimized services with
improved security to meet specific
requirements for their verticals

This project aims to evaluate potential
optimization of 5G and Wi-Fi convergence
architecture with collocated deployments of 5G
access and Wi-Fi access networks, identify
roaming use cases between 5G and Wi-Fi within
and across private 5G networks and analyze
how the enterprise Wi-Fi segmentation and 5G
slicing come together in private network
deployments.

COMMUNICATIONS

CISCO

Charter Google Intel

(& [[] TecsmcaproGRAMs
& — R

ACTIVE PROGRAMS:

* 5G AND Wi-Fi CONVERGENCE IN
PRIVATE 5G NETWORKS

EXPECTED DELIVERABLES:
Phase 1:

* Develop a Whitepaper with the
evaluation on business opportunities
for convergence in private 5G
networks and identify use cases,
deployment scenarios and
architectures between 5G and Wi-Fi.

Phase 2:

* Analyze how the enterprise Wi-Fi
segmentation and 5G slicing in
private network deployments.

» Provide deployment guidelines for
converged Wi-Fi and 5G deployments
in private 5G networks;

NOKIA

5G and Wi-Fi RAN )
Convergence Whitepaper

WBA & NGMN )
RAN Convergence 2019

Unlicensed Integration )
with 5G Networks

orange’

¥ tessares

Get involved now, sign up ONLINE! If you are a WBA Member, join directly via our EXTRANET


https://wballiance.com/pmo-keep-me-informed/
https://extranet.wballiance.com/home
https://wballiance.com/resource/wi-fi-6-trials-report/
https://wballiance.com/resource/wi-fi-lorawan-trials/
https://wballiance.com/resource/wi-fi-opportunities-for-connected-vehicles/
https://wballiance.com/rural-wi-fi/
https://wballiance.com/5g-and-wi-fi-ran-convergence-2/
https://wballiance.com/ran-convergence-paper-by-wba-and-ngmn-alliance/
https://wballiance.com/resource/unlicensed-integration-with-5g-networks/
https://wballiance.com/5g-wi-fi-convergence-in-private-5g-networks/

IOT WORK GROUP

= [ 18y ( TECHNICAL PROGRAMS E
I _ \ QJ_ \\) \. ﬁ?& RELEVANT LINKS

Trends and Opportunities: The global industrial ACTIVE PROGRAMS:
. loT (lloT) market is expected to exceed USD 750B «  Wi-Fi 6/6E FOR INDUSTRIAL loT
Chair: Sandeep Agarwal - C-DOT by 2020. Wi-Fi is the most prevalent wireless >
15 technology in industrial environments. However, * SMART HOME 2.0
there are wide range of applications with latency

o . X - PAST PROGRAMS:
and reliability requirements unmet with existing
wireless capabilities; hence, the footprint of «  Wi-Fi & LORAWAN TRIALS REPORT
wireless solutions in manufacturing for In-Home Wi-Fi
automation applications has been limited due to * CONNECTED VEHICLE Multi-AP Solutions Trial )

the challenge of meeting the stringent latency

S . * IN-HOME WI-FI
and reliability requirements
. e e L. * 10T DYNAMIC INTEROPRABILITY
Business Benefit: Wi-Fi 6E introduces operation in In-Home Wi-Fi
greenfield 6 GHz band that can be used to meet Multi-AP Trial Report )
the majority of the stringent low latency
EXPECTED DELIVERABLES:

requirements of lloT usage

Wi-Fi 6 /6E provides more capacity than all the * Industry guidelines deployments in

other Wi-Fi bands put together and deliver various environments Connected Vehicle >»
connections with speeds equivalent to the new - Develop and execute trials
advanced 5G mobile, support low-latency levels
required for mobile gaming, virtual and . Prpvide analysis and market data to
augmented reality (VR/AR) applications, and drive the standardization and unlock
o Industry 4.0 solutions. WBA continues to develop business potentials

//pq and expand new trials that support Wi-Fi 6 and

w’ ] LEADING MEMBERS 6E expansion into new areas in different

\ J geographies around the world

Aerial A aruba g .CIS' clo' Charter 4eceven ntel.

Enterprise company
L/

COGNITIVE®® COMCAST HO’[WII’Q © Plume SAMSUNG SINGLERdGITS 72 TURKCELL
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https://wballiance.com/pmo-keep-me-informed/
https://extranet.wballiance.com/home
https://wballiance.com/resource/wi-fi-6-trials-report/
https://wballiance.com/resource/wi-fi-lorawan-trials/
https://wballiance.com/resource/wi-fi-opportunities-for-connected-vehicles/
https://wballiance.com/rural-wi-fi/
https://wballiance.com/resource/wi-fi-opportunities-for-connected-vehicles/
https://wballiance.com/wi-fi-6-6e-for-industrial-iot/
https://wballiance.com/in-home-wi-fi-multi-ap-solutions-trial-final-report-executive-summary
https://wballiance.com/in-home-wi-fi-use-cases-public-executive-summary/

NEXTGEN WORK GROUP

= o) P
; \ ‘ W xg TECHNICAL PROGRAMS [ - ﬁ? RELEVANT LINKS
) RS ) Ef7) R
Trends and Opportunities: Actively work on ACTIVE PROGRAMS:
- . . . identifying Next Generation Technologies in the «  WI-FI 6E TRIALS AND WI-FI 7
% Chair: Kishore Raja - Boingo Wireless Wireless Industry. Current and upcoming
standards in Wi-Fi have evolved to make the * OPERATOR MANAGED WI-FI -
technology address a plethora of Industry use REFERENCE ARCHITECTURE
Co-Chair: Necati Canpolat - Intel cases including Industry 4.0 applications, .
g Enterprise, Residential, Rural etc. RURAL WI-FI
— PAST PROGRAMS: In-Home Wi-Fi )
Co-Chair: Steve D i it Wi-Fi Multi-AP Solutions Trial
- : yett - BT Business Benefit: Wi-Fi 6 technology would « WI-FI 6 DEPLOYMENT GUIDELINES
remove pain points currently caused by . .
overcrowding on many Wi-Fi networks. With *  WI-FiSensing
upcoming Wi-Fi 7 standards, certified devices Global Implications Of
enter the market in full force enabled by more Wi-Fi 6 & 6pGHz )
countries opening the 6GHz spectrum and more
loT adoption in the market. EXPECTED DELIVERABLES:
+ Technology use cases and Learn more about )
applications Rural Wi-Fi
+ Create Deployment guidelines
* Conduct Joint Industry Trials Wi-Fi Sensing
P Whitepaper
=
f : LEADING MEMBERS
&) LIQUID - .
-
) el ° B el ]l = >
\-J B = .
= AT&T O boiNgo geronvcom  Cablelabs cisco INtel samsune SKelecom =
- ASSIA Cablelabs Charter Go |e MEDIATEK @ Plume- Vlasat“A % ER TELECOM
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https://wballiance.com/pmo-keep-me-informed/
https://extranet.wballiance.com/home
https://wballiance.com/resource/wi-fi-6-trials-report/
https://wballiance.com/resource/wi-fi-lorawan-trials/
https://wballiance.com/resource/wi-fi-opportunities-for-connected-vehicles/
https://wballiance.com/rural-wi-fi/
https://wballiance.com/wi-fi-6/
https://wballiance.com/rural-wi-fi/
https://wballiance.com/resource/understanding-the-global-implications-of-wi-fi-6-6ghz/
https://wballiance.com/in-home-wi-fi-multi-ap-solutions-trial-final-report-executive-summary
https://wballiance.com/wba-wi-fi-sensing/

ROAMING WORK GROUP
) VA () RO [ ] ) |Aesa

Trends and Opportunities: The Roaming Work ACTIVE PROGRAMS:
N Group (RWG) is the umbrella group where all «  ROAMING WORK GROUP
Chair: Erinn Hall - AT&T the topics related to Wi-Fi Roaming are )
addressed. e IN-FLIGHT CONNECTIVITY
*  PROFILES AND RCOI
Co-Chair: Betty Cockrell — Single Digits Business Benefit: Introduce new opportunities PRIORITIZATION
: on Wi-Fi Roaming business by enabling and . . .
extending available footprint across the globe PAST PROGRAMS: \(I\\;&;;;(I;oammg Standard )
*  WI-FI ROAMING STANDARD (WRIX)
WBA OpenRoaming )

EXPECTED DELIVERABLES:

*  WI-FI Roaming best practices

« Maintenance and evolution of WRIX

Testing & Interoperability )
specification

Work Group

* Analyze Technical challenges and set
benchmarks for In-flight connectivity.

TN

A
Q@\ ol
QrUbQ g:-__": AT&T bo|ngo Cablelabs’ .(':I'S'(l:cl). f@lobalreach GO gle SINGLERNGITS

a Hewlett Packard
Enterprise company
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https://wballiance.com/pmo-keep-me-informed/
https://extranet.wballiance.com/home
https://wballiance.com/resource/wi-fi-6-trials-report/
https://wballiance.com/resource/wi-fi-lorawan-trials/
https://wballiance.com/resource/wi-fi-opportunities-for-connected-vehicles/
https://wballiance.com/rural-wi-fi/
https://wballiance.com/wi-fi-roaming-standard-wrix-umbrella/
http://www.openroaming.org/
https://wballiance.com/wba-work-groups-and-leadership/
https://wballiance.com/wba-work-groups-and-leadership/

WBA OPENROAMING — TECHNICAL STANDARDS TASK GROUP

TN
;

(&) A TECHNICAL PROGRAMS /:?
Y G o

Trends and Opportunities: WBA OpenRoaming™ ACTIVE PROGRAMS:
. . is a roaming federation service enabling an «  WBA OPENROAMING™ STANDARDS
Chair: Mark Grayson - Cisco automatic and secure Wi-Fi experience
globally. With WBA OpenRoaming™, we are + FEDERATED ONBOARDING SERVICE
creating an open connectivity framework for all FOR OPENROAMING
Co-Chair: Betty Cockrell — Single Digits organizations in the \{Vllrel‘ess ecosystem to «  WBA OPENROAMING™ FOR PRIVATE
power new opportunities in the 5G era. 5G
WBA OpenRoaming™ )
. ™
Business Benefit: Creates a federation of WBA OPENROAMING™ FOR 10T el
Co-Chair: Necati Canpolat - Intel networks and identity providers to enable PAST PROGRAMS:
) automatic roaming and user onboarding on Wi-
Fi *  PROFILES AND RCOI PRIORITZATION - .
Wi-Fi Devices )
Enable simple, secure and scalable Wi-Fi EXPECTED DELIVERABLES: Identification
connections amongst different organizations . Automatic and secure roaming
that are part of WBA OpenRoaming™ between millions of networks
Develop Industry best practice LR el )
OpenRoaming participants can have access and Federatped Onboérdingpservice Prioritization
make use of Federated Onboarding Service

without each one of them implementing and * Identify business opportunities with
deploying full fledge standalone Online Sign- potential optimization of 5G and Wi-
Up service, and thus avoiding cost and Fi

e complexity.

- 0 LEADING MEMBERS
&

\Q

+ Develop addendum to Openroaming
to address loT opportunities

= 1L
S:-_?AT&T boingo Cablelabs .C|S'CO. fglobalreach

e | Go gle Intelf orange’ SINGLERNGITS
@ COMCAST COMMSCOPE 4 cleven
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https://wballiance.com/pmo-keep-me-informed/
https://extranet.wballiance.com/home
https://wballiance.com/resource/wi-fi-6-trials-report/
https://wballiance.com/resource/wi-fi-lorawan-trials/
https://wballiance.com/resource/wi-fi-opportunities-for-connected-vehicles/
https://wballiance.com/rural-wi-fi/
https://wballiance.com/openroaming/
https://wballiance.com/profiles-rcois-prioritization/
https://wballiance.com/wi-fi-devices-identification/
https://extranet.wballiance.com/higherlogic/ws/groups/121b8805-0802-4e36-9957-25e5f980ba9b?folder_id=1691

TESING & INTEROPERABILITY WORK GROUP

/* S Y /"/ e " //'/ o \\\
( [ 1@\ ( TECHNICAL PROGRAMS E
) N ) S [ ] e

Trends and Opportunities: Determining the ACTIVE PROGRAMS:
A - o . Quality of Service (QoS) on a given Access «  ACCESS NETWORK QUALITY OF
Chair: Michael Sym -~ Single Digits Network Provider (ANP) location has always SERVICE >
. been a challenge. Identity Providers (IDPs)
often want insight into QoS to help decide if a * END TO END QUALITY OF SERVICE
Co-Chair: Erinn Hall - AT&T roamer should attach to a given location. There MANAGEMENT TRIAL
) is lack of standardized framework to provide
visibility between Wi-Fi and cellular networks of WI-FI & DEVICES IDENTIFICATION Testing & Interoperability )
their respective QoS requirements or their EXPECTED DELIVERABLES: Work Group
) fulfillment. Also Wi-Fi networks have until now '
ﬁZ;S:‘;:L;Peter Thornycroft — Aruba relied on the original permanence of device : Ple\l/Ide pLatfprm flor S[‘déto'ef‘d
MAC addresses to facilitate access to or trials to obtain valuable data in
management of the network. This permanence identifying performance bottlenecks Enhanced Wi-Fi 6 >
is actively being removed and can no longer be for newer (more challenging) Decoded
relied upon. appllcat'lons like AR/VR, process
control in Industrial/robotic
applications, etc,
+ Develop Industry guidelines and Roaming Work Group >
determine any new and existing QoS
metrics
* Examine the removal of reliance on a
persistent Wi-Fi MAC from Wi-Fi
N networks by identifying long-term
e solutions for stable, private, network-
w ~ LEADING MEMBERS P )
\\ J specific identifiers that are

NI - gtn far the e 4 wihich they
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https://extranet.wballiance.com/home
https://wballiance.com/resource/wi-fi-6-trials-report/
https://wballiance.com/resource/wi-fi-lorawan-trials/
https://wballiance.com/resource/wi-fi-opportunities-for-connected-vehicles/
https://wballiance.com/rural-wi-fi/
https://wballiance.com/enhanced-wi-fi-6-802-11ax-decoded/
https://wballiance.com/wi-fi-devices-identification/
https://wballiance.com/wba-work-groups-and-leadership/
https://wballiance.com/wba-work-groups-and-leadership/

MARKET WORK GROUP
L o[ (] momoumoss -y Tne

Work closely with WBA members and partners

& sz Chair: Melody Ecl ATRT to enable'l’!’larketing and bUSiness . Strengthen branding positioning_
gees joi “hair: vielody kclavea — opportunities. ensure success of the Alliance and

=4 a = SUCCE
7 % other initiatives reflects on the WBA
brands and sub-brands

) 4

Promote effective marketing channels for
members to increase their influence in the

Co-Chair: Melody Walker — Boingo Wireless ; . . )
v & industry. website content ST— + Continue to enhance WBA's
: members leadership position as the
Pay Per click Ads .
@ voice of Wi-Fi’ WBA Programs & Projects )
Co-Chair: Gabriel Desjardins - Broadcom L~ 4 L Marketing - Drive the engagement among
Online PR L.
exiting members and followers
Multimedia H
N = * Promote the _works of the All_lance Wireless Global Congress )
B8NS ' members which address business &
technical issues, as well as
. _ opportunities for member
Social Media .
| . companies.
| = Industry Awards )
- = . " A ] . .
. O - Work closely with media,
= journalists, research and analysts to
SARAH KOLMER ALICE LAI BRYAN SMITH WILSON TAN ?’6 .
Director of Marketing & Senior Marketing Marketing Manager Senior Events Manager Strengthen and Communlcate all
- S webin Biarket Research the potentials and benefits of Wi-Fi.

Events

ol ren]e .
AT&T boingo @ BroADCOM Cablelabs COMMSCOPET CISCO GO gle InteI? @ ST SINGLEEVGITS
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POLICY AND REGULATORY AFFAIRS WORK GROUP

, Chair: Burhan Masood Broadcom

A .
(il Co-Chair: Brian Josef

Comcast
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a Hewlett Packard
Enterprise company

Trends and Opportunities: The WBA's Policy &
Regulatory Affairs Work Group is to track global
trends and relevant policy & spectrum issues that
are of concern to the WBA membership.

The Work Group will coordinate Wi-Fi advocacy
efforts across membership, cities, regions and
regulators globally to provide and issue industry
guidelines and white papers that outline
recommendations to regulators and authorities in
respect to various spectrums ranges, worldwide
bands allocation and public consultation
consensus and responses

Business Benefits: Work closely with WBA
members and regulatory bodies for improved Wi-
Fi (more spectrum, better security, user
experience, Passpoint® & OpenRoaming™)

Validate business opportunities of new Wi-Fi
generations working in new spectrum brands and
work with regulators globally

Embrace the benefits of WBA OpenRoamingTM to
support user authentication and address
regulatory requirements for user identification
issues

) Do CORGTS/sNES [ [ eomoumoows

6 GHz band harmonization

US FCC 6 GHz FNPRM ruling gaps
coverage

Client-to-client communication

Successful advocacy with regional
leaders in Asia,
and South America

Strategy for upper 6 GHz band in
EU

OpenRoaming and Passpoint
collaboration strategy

911 emergency calling over Wi-Fi

L m
Charter COMCAST “globalreach |nte| Qualcomm C ROGERS.

Wi-Fi 6 Deployment
Guidelines

e\
Uy I

) 4

Wi-Fi 6E Trials

Global Implication for
Wi-Fi 6 & 6Ghz
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BRUNO TOMAS
Director
Programs & PMO

JONAH ROSS
Program Manager

PEDRO MOUTA
Senior Manager

Contact our PMO team at
pmo@wballiance.com
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a Hewlelt Packard
Erterprive company
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Trends and Opportunities: Join the WBA
Certification group either to certify your
products or to help developing WBA'’s
certification models to the benefit of your
organization

WBA Certification is expanding the testing
opportunities to services such as network
interoperability, roaming, offload and
captive portal behavior

Business Benefits: WBA has launched its
Certification Program starting with the
Carrier Wireless Services Certification
(CWSC) testing for members and sponsored
partners. CWSC provides unprecedented
capabilities to test the end-to-end wireless
ecosystem to guarantee that the service
operation and user experience is consistent
across real life networks

Cablelabs ‘theth'  Charter

COMMUNICATIOHNS

WBA CERTIFICATION

oo s

« Joint collaboration between )
operators and vendors to develop a
compliance program to guarantee
broad industry deployment and
alignment

_ Wi-Fi Roaming )
* Maintain a current set of Standards

equipment to get used in
certification

e Evaluate and monitor the

Authorized Test Labs Roaming Evolution >

*  Work with Wi-Fi Alliance and 3GPP
to promote the adoption of
potential solutions

WBA OpenRoaming™ )

COMMSCOPE" ginGLERNGTS
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Wi-Fi
Industry Update




Wi-Fi 6/6E Delivers KPI Improvements

ENHANCED

Efficiency

Speed

Capacity

Performance

B DENSE/DEMANDING

ENVIROMENTS
« SUPPORT GROWING
‘ | MOBILE TRAFFIC
¢ ACCOMMODATE
FUTURE USE CASES
B CONNECT MORE

DEVICES

‘ QUICKER RESPONSE
TIMES

© 2022 Boingo Wireless — Page 128

WBA is
championing a
global Wi-Fi
6/6E program
to ensure that
industry needs
are addressed

boingo



Wi-Fi 6/6E Trials

Trial Categories

Residential Wi-Fi
University

Airports

Industrial loT
Transportation Hubs
Food chain
Smartcity
Aerospace
Testhouse

Metro / Subway
Stadiums / Sports Arenas

Rural

Companies Involved

Intelf boingo @Broapcom Cablelabs

8 ol | Il | I TURKCELL IZ Extreme

COMCAST  ¢1sco

- I
S—?/ AT&T snmsune =TS SKh?elecom

kt 7 NetExperience meflm B = I\{AX\LINEAR
I N

Hotwire

boingo


https://www.extremenetworks.com/
https://netexperience.com/
https://www.samsung.com/
https://gethotwired.com/
https://www.maxlinear.com/
https://www.kt.com/eng/main.jsp
https://www.telekom.com/en
http://www.sktelecom.com/

Road to Wi-Fi7

Wi-Fi 7 / 802.11be
Specifications

7th generation
30Gbps - 46Gps
Throughput

« 4096 QAM

* 320MHz channels

* Multi-AP operation
¢ Milti-link operation
* 16 Spatial Streams
« Multi-RU

* WPA4 Security

+ Extended Spectrum in
6GHz

* Spectrum sharing with
Incumbents

Innovative Use cases

Wi-Fi Sensing

loT segment with
smaller channels
3D content

XR (AR/VR) type of
applications
Location Based

Services

Convergence and Co-

Integration with 5G /
CBRS etc.
Rural

Multi AP for Residential

SmartHome
Connected Vehicles

Infrastructure
Digitization

NFV/SDN

RAN Virtualization with

Software Defined
Radios

Cloud based
Controllers

Open standards
(OpenWiFi)

Quality of Service

WMM

OCE and MBO
Wi-Fi Vantage™
Similar quality to
QClI/5Ql
Deterministic
Transmission
Deterministic Low
Latency

Higher Spectral
efficiency (~80%)
Traffic Classification
advancements

Market Segments

Airports
Healthcare
Smart Cities
Transit Hubs
Manufacturing
Office Buildings
Industrial loT
Public Safety
OQutdoor Spaces
MDU
Hospitality
Automotive
Stadiums

Concert Venues



THANK YOU:

Kishore Raja

Vice President, Engineering & Strategy, Boingo Wireless
Chair, NextGen Workgroup, WBA
Co-chair, Open Converged Wireless, TIP

kraja@boingo.com
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WIRELESS GLOBAL

ts thme for lunch!

The Pergolas Restaurant, Lobby Level.

The Conference will resume at 2.30 PM
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CONGRESS 25271an2022

WGC Asia Pac — Wi-Fi
Revolution: Driving
Digital growth
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Most important need of human-kind in 215t century... STU

Self

Social

© 2021 STL



Market Trends & Wi-Fi Evolution

TOP WI-FI DEPLOYMENTS PER VERTICAL

eted _ _

Education Campus

Hospitality

VR & AR Applications

TOP APPLICATIONS DRIVING FUTURE WI-FI TRAFFIC

Analytics & Big Data Applications

Top Verticals for Wi-Fi Adoption

Key - Wi-Fi 6 or 8 only

B seperate Wi-Fi & 5G networks [Jl] Intergrated Wi-Fi & 5G networks

50

45

% of enterprises

Industrial (e.g. factory) Carpeted enterprise

Smart city Public venue (e.g. mall)

Intention to deploy Wi-Fi 6/6E/7 and /or 5G in 2021-25, by enterprise type

© 2021 STL

STU

Key: WiFi6/6E [ | 5G
v @ Peark Data Rates

(Gbit/s)

Area Traffic Capacity User Experienced
(Mbit/s/m?) = « Data Rates (Mbit/s)

Network 3 1006 . Spectrum
Efficiency Efficiency
Dy kg
m
(devices/km?) e J (an/B)

Latency (ms)

5G and Wi-Fi 6/6E Performance

60%

50%

40%
30%
20%

Top 3 Drivers for Investing in a Passpoint Compliant Network
136



Market Trends & Wi-Fi Evolution

STU

S0%
Installed baseMumber of global active loT Connections 309
30 Do not Indude compaters, laptops, fived pho nes, cefiphones or tablets.
=% Counted are active nodesdevices or gateways conoentratng the end alo
SENSOE, Not eweny sensosfactuatar. RFC and NFC not counted. 24, Other including 56
25 and WMAN
B wired
40%

20

15

10

-]

~
&

&

100%
10%
o Maobile Tratfic
A 20% ® Offload Traffic
5
6%
Maobile and Offload
Roaming  Offload  Offload Public  Advertising Muic| ng location  Enterprise Wi-FiCalling Streaming  Data Other Connected Devices A%
(Wi-Fi wholesale Access Based Services and other video sharing (please
service MNO) Am ync Services OTT services services specify)
provider) (Wi-Fi First
services) 30%
0%
*(flosd includes traffic
from dual-mode devioes
[Le., supports cell & W
R . . . . . s Fi, #xcl, PCa) or Wi
TOP 3 Wi-Fi monetization strategies in terms of importance 2

for the next 12 months

© 2021 STL

Low-Power Wide-Area
. [LPWAGA)

. Cﬂllal su:lur.lln;!@
Wireless Local Area
Networks [WLAN,/WI-FI)

. Wireless Personal
Area Networks (WPAN)

—
Call

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 FORECAST

[
0 | 5 [a.
0% | | | l ‘ | I I Traffic from Mobile-

Growth in connected loT devices including Wi-Fi 10T [WLAN].
Source: loT Analytics

7.5 billion loT units as of 2020 are short-range and
non-cellular and uses only Wi-Fi

Sowrce: Cisco VNI Global Mobile Data Traffic Forecast, 2017-2022

The share of offloaded traffic will only increase with
5G (from 59% in 4G to 71% in 5G)

Fifsmall cell networks

137



Wi-Fi Going through Unprecedented E

Adoptlon

B
,{,.,-,

Vanilla Wi-Fi
Offload

Basic offload use case
4  3GPP parameter check
et Location based offload

~ —
[P §ow Pl
v. —~ Ve
- Vs o=
v ,,/t'*
jh:
bsf .
Fd:
fi:
% ‘
y< 2

© 2021 STL
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Policy based
Offload

ANDSF Compliance

QoE check, Periodic
evaluation, Real Time
offload, Analytics

N o ﬂ\ ;
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Wi-Fi 6
Adoption

Faster Speed (upto 9.6

Gbps compared to 3.5

in WiFi5, Better QoE,
Better Battery Life

volut1on' &'

Next Gen
Hot Spot

HS 2.0, Open Roaming &
Cloud Native SaaS Models

Network
Convergence

5G, Wi-Fi Convergence,

ATSSS,

=
%
-
:
2
of :\.
£
P
P
&

e A




Next Gen Hot Spot for Offloading & Open-roaming

Enables cellular like connectivity experience

and will further improve the WiFi connectivity

experience through;

= Transparent, automatic WiFi connection and
authentication

= No manual selection of SSID or input of
access credentials

= Policy configuration for differentiated-QoS
= |mproved security (WPA2 and EAP)

= Enabling WiFi Roaming for inexpensive but
better network coverage

-

\o

Device and network
negotiate capabilities

4

A

-

Policies pushed to
phone

\

ST

L

°

A

Device auto select best
WiFi network

N

4

/

\

Users do nothing and
connection happens in
background

N

4




Wi-Fi Network Aggregator |

Unique Offering

© 2021 STL

<

Public Wi-Fi

®

Truly SaaS
Proposition

Access Point
Aggregation

Using shared Wi-Fi infrastructure to provide public Wi-Fi hotspots and
roaming across cities, educational institutes, hospitals, malls, cafes, 1
airports, public hangout and markets, transit points and corporate park”?:"‘

\-

Mobile Data Offload Property Location spe it T Venue specific
via EAP SIM/TTLS, Management System L adveF;tisement customized Captive
Hotspot 2.0 based authentication : Portal
| ‘i‘f E]Y ;
L ]
Revenue Partnership /t' 4
between venue ; . ; Social media  Wha . .
Business intelligence - %P
owners and operators : login/Survey based
& Analytics reports : B
based on login o !
advertisements / /
Benefits
v" Transparent, automatic WiFi v" Policy configuration support for v' Enabling Wi nsive bu\
connection and authentication differentiated QoS better network
v" No manual selection of SSID or v' Enhanced security (WPA2 and EAP) v" No dependenc n, OS version dpd

- O

P




STL’s Role in overall WiFi Value Chain

Market Challenges

-

Network congestions

Higher LTE/5G CAPEX/OPEX

Vendor Lock-in

Lack of data and network
insights

Monetization issues

Poor end user experience

Smart & Intelligent

Network Services

STU

s ) s N
STL dWiFi Platform (Containerized, Virtualized, Microservices based) b SMSC
) Access Points | Wirel 1 \( \( App store + APIs | : S
ccess Foints Ireiess e pp Store + S (" )
| (wiFi5 /WiFi6) || Controller || TWAG/ePDG || dSmartMobility | ;34 party dev) o | EMAIL
S . J
4 N\ N\ [/ N\ B 4 m
HS 2.0 OpenRoaming AAA AUSF captE':?tzfrta' 2 A0 r
L 18 )L Pl plL S [« Location Engine
i k Advertisement A Monetization ( A Property L ) )
«— . 4 ! = - N
WiFi Analytics Server Sarul Mobile App/SDK Manageel S A Payment
q J\ J \ AN = | (CEVEY
Ve h N\ N\ 7 N |_ t' B d ) M _t % & .9 ) f
Voucher TNGF/N3IF LinkARRICRATEE oca |or3 ase oni or|.ng = e 2
[ Management |8 gL 18 Services Reporting :o «—> LI System
() \ y,
[%2)] b B E ( )
Cz.) Public WiFi Smart City WiFi Roaming WiFi Offload WiFi Calling — Google/iOS
B - / Push Service
S N\ N 4
- . .
3 Guest WiFi ] { In Flight WiFi [ Carrier WiFi ] [ Hos:;’:z“ty/ ] [ Transportation ] ([ Roaming |
4 S s vy & ;\ Partners
Value Propositions
& e
g 4
Elevate digital Innovate new Reduced time Better Customer Seamless access Low Cost Network Agnostic
experience revenue channels to market Experience & authentication to serve & Vendor Neutral

[y



STL dWiFi Excellence: Expertise & Experience

50M

Registered Users
offloading to Wi-Fi

Operational excellence
with Tier-1 Telco

40+
15%

Acceleration in Wi-Fi
offload Adoption

Proven
Interoperability

Successful experience for
delivery, implementation
and services support with
large scale Live projects

Highest number of
integrations with Tier 1
multi vendors’ equipment
and WiFi partner
ecosystems worldwide

Higher Data usage
volumes on Wi-Fi as

Operators have chosen
STL for WiFi deployments

2

compared to LTE

Fastest
Go-Live

Flexible platform, seamless
integration with existing IT
& packet core
infrastructure. Plus on-site
team in every region

Rich experience in
BSS & 0SS

STU

=

(o

Wi-Fi usage duration is
longer than LTE

Comprehensive and
Converged WiFi portfolio

Easy understanding of
operator business
requirements and helps
providing customized
solution

Pre-integrated, modular
platform to enable quick
launch to innovative services
to the market



beyond tomorrow
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!T‘ W iFi Offload Solutions

(1)

“ e

dSmartMobility

= Client App (Android/iOS SDK) Based
% Approach
\—-—J

“A...Autooffload to WiFi network when in
“w=fangeé and,have better connectivity
Sweessthan LTE *

=  Offload based on the QoS
parameters/threshold

= Notifications for the nearby available

K hotspots /

% . NGH (Hotspot 2.0 +
OpenRoaming)

STU

o}

\\a','." ‘v; el
=  Client Less Approach (infbuilt
functionalit\i in.devices)

4 g

—

] ,

o Autcﬁiuthentication and Seamless
connectivity to-WiFi without any
manual logip onjintervention

j— . 1y ove
'\W thelQes

parameters/threshold

=  OpenRoaming to offer extended WiFi

K coverage by seamless roaming /

(3)
Y

WI-Fl and 5G Offload +
Convergence

App less approach where
intelligence built in 5G devices

Uses ANDSP and UE Route Selection
Policy (URSP) for traffic selection and
steering

ATSSS rules which defines rules to
dictate how the device should utilize

the 3GPP and Non-3GPP access

networks




Market Tfends & ‘Wi-Fi .Evolt;tion | STL

Proliferation of devices and
adoption of loT increasing the # of
connected devices More data
consumption, more speed, lower
latency demands

Data Usage Trends, Bandwidth Consumption 2020 vs 2019
(Source: OVBI Broadband Insights report 4Q20)

Global &

Source: https://www.cisco.com/c/en/us/solutions/executive-perspectives/annual-internet-report/air-highlights.html
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Market Trends & Wi-Fi Evolution .588.5° 2 STU

= Rapid adoption of WiFi 6 and 6E - Hl-gh interest in Wi-Fi 6/6E with 83% having deployed the
technology, or planning to do so before the end of 2022: siel o 3

< v "'r-’?m >

"M@“f = *P-: ,, \

= OpenRoaming to unlock the)valne of Wi-Fi roammg"r‘edefme the QoE for public WiFi &
OpenWiFi - innovate faster; brlag,@\fectmﬁftq :LB+ people without access to internet

l({»

'.'cnr\

= Higher throughput, Iower1aten;{;§d'ar ?e&}’determm|st|E)‘$:peed/experience

lc, . ?‘\

= IDC reported a net increase of 12{;:;5: S pom‘t shfpments in 2020

= Airties reports that Wi-Fi 6 already‘rép‘resents 12% of the home-installed base in the client
(o [V [o-T

= 82%3) of U.S. office workers prefer working from home, 74%* of CFOs plan to reduce the
office space

3. Global Workplace Analytics' Global Work from Home Experience Survey 4. 2020 lometrics and Global Workplace Analytics 146
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VASUDEVAN VENKATAKRISHNAN

BUSINESS DEVELOPMENT DIRECTOR, APAC.

CommScope

COMMSCOPE



COMMSCOPE

RUCKUS™

= penRoaming:

Enhancing the end user experience across
public and guest Wi-Fi Connectivity

Vasudevan Venkatakrishnan
Business Development Director

S— APAC

WIRELESS GLOBA
digCONGRESS

WIRELESS BROADBAND ALLIANCE
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This is not new! We’ve gone through this

- Bd > B4 : B4 ¢ B4 - B4 o B4 - B4 :

Sotungs | Wi-Fi Networks

Sott SPEENTESTNET P —
BTBusinessHub-405 @& = © WED <o
© 5 Hotspot e Y
m— - © Choose a Network...
— bigdogs2013 = © - Apps  Tarife  Hilfe ) )
BTHomeHub2-86R6 &= &
2 oy 8= © , HotSpot Lol Startpage
otSpot Login
BTOpenzone > RuckusOffice AT © 4, Login
home123 ) Telekom = © — Benutzername :{::;:meal Telekom and Accor
o 3 {"" Bad identifier or password | /
NETGEAR 8= © er...
Passwort
TALKTALK-877800 &= © Ask to Join Networks | OFF Freo access
= I e ) DOWNLOAD OUR
Thomson8A7E6S A= © Mmﬁ;"uy piissinlerd irn gL Passwort vergessen? I‘“e""“"" § X3 OFFICIAL APP!
available, you will have to manually select Ich ak: t die AGB d P .
wildandwilder1234 8 © a network. :mgpf;p okl oo e e easonord l 0

Manually scan Trying to Launch browser. Additional steps Pay, Connected. Phone goes Repeat from
for SSIDs, pick connect. Wait for required (CWP, and/or enter Use network if to sleep, Step 1.
“open” or (cross fingers) redirection username/ username/ it’s acceptable. disconnects If any step
“free” from (keep fingers password, cost, password. from Wi-Fi. from 1-7 fails,
long list of crossed). language) return to

SSIDs Step 1

COMMSCOPE
150 | © 2021 CommScope, Inc. | CommScope Restricted—Highly Confidential R U C K U S :
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Wi-Fi HotSpot 2.0 (Passpoint)

Network Discovery: With and Without 802.11u With Hotspot 2.0: Everything Automated
Before 802.11u | | After 802.11u " : otspe otspot 2.0
MNetwork Discovery/
2 a Selection Manual (SSID) 802.11u
Subscriber Captive Portal, 802.1X
0 + SSID a s Authentication WISPr '
J z ty * Basic security -
Basic securi * Network access type Over-the-Air AES-CCMP
* Fee or free c . none _
* Internet speed ncryption (802.11i)
* Internet status
- W— + Roaming partners Mutual EAP-SIM/AKA,
— _— * NAI reaims _— none EAP-TLS,
e e *Venue type Authentication EAPTTLS
— * Venue name -
i i i .  ors sty Rogue/Hijacking none Yes (B021X/EAP)
_ EAE s Protection '
* And more

\ /

COMMSCOPE’
152 | © 2021 CommScope, Inc. R U C K U S .



Wi-Fi HotSpot 2.0 (Passpoint)

¥ —| Establishing Roaming Agreements:
o Long and tedious process

Cha”enges @ Individual Agreements

MSO, MNO, Enterprises & Venue Operators

~= Commercial arrangements with all parties
I glE Takes Time

COMMSCOPE

© 2021 Commscope, Inc. RUCKUS"






OpenRoaming ™ : A global Wi-Fi roaming federation

Pan-Industry Engagement: Grow Wi-Fi Roaming
e MSO, MNO, Enterprises, Roaming Hubs, T
Certificate Authorities, Infrastructure Vendors ° 'ndustry effort facilitated by WBA
* Based on a set of business & technical

components
Seamless Secure Onboarding User Experience + Built on HotSpot 2.0/Passpoint
* Cellular like Wi-Fi Roaming Experience * Focused on Wi-Fi Data Offload

* Secure — PKI/Radsec Ecosystem

 Tiered “Settlement” Policies IS NOT...

* Anew IEEE Std / WFA Program
e Cellular Offload for Voice Calls

* Competing with any other Industry Initiatives

Vendor / Venue/ Service Provider Agnostic
* Truly “open” — enable broad acceptance

COMMSCOPE
155 © 2021 CommScope, Inc. | CommScope Restricted—Highly Confidential R U c K U S :



Three pillars of !
OpenRoaming ~

156 © 2021 CommScope, Inc. | CommScope Restricted—Highly Confidential




* Global federation of public
and private Wi-Fi networks
and identity providers

* Robust cyber security
framework

e Network automation

COMMSCOPE
RUJCKLS




COMMSCOPE'
RUCKUS”
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COMMSCOPE’

RUCKUS"

-

Top 3 benefits to venues,

operators, access providers
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CommScope OpenRoaming Solution

qgwmnsss

BROADBAND ALLIANCE

@ Policy Authority
(WBA)

)

L=
—>
= >
SN () DS 7o\
= . = Ny
D Ecosystem Identity
Access Network Brokers Providers
Provider
OPENROAMING
WIFI AVAILABLE HERE
COMMSCOPE
163 © 2021 CommScope, Inc. | CommScope Restricted—Highly Confidential
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Connected City <. COMMSCOPE

Fiber

O

Copper

S

WiFi

O

Wireless

Power
& Distribution In-building
L L Wireless
Macro Cell
Sites WiFi
Small Cell

Sites Data Center

A
-

>
I'\A

Fiber
Connectivity

Connected
Home

Fiber To
The Home

Fixed Wireless
Access



CommScope is READY! Are you?

Proof of Concepts in all 3 geos — APAC, EMEA, and AMERICAS

City, Federation, Wi-Fi Service Provider, Telco Service Provider

Contact us today to learn more



COMMSCOPE
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WIRELESS BROADBAND ALLIANCE

BRUNO TOMAS

PROGRAM DIRECTOR
Wireless Broadband Alliance
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DRIVING NEXT WIRELESS EXPERIENCE

— = - éi WIRELESS

R

WI-FI INNOVATION FOR 2022+

WGC Asia, Bruno Tomas




EROADBAND ALLIAMCE

WBA TECHNICAL ROADMAP - IMPACT ON PUBLIC & GUEST WI-FI (‘i WIRELESS

Lead the development of “Seamless and interoperable services experience on Wi-Fi within the global wireless ecosystem” ...

E loT NextGen == Roaming Testing & Interop

E Work Group Work Group <=3 Work Group Work Group

Leading Wi-Fi and 5G RAN Augmenting Wi-Fi Fast-tracking Wi-Fi Incubating new business Achieving interoperable
Convergence role in loT deployments for operators opportunities Wi-Fi services

WBA WORK GROUPS
WBA OpenRoaming™ Policy & Regulatory Affairs Market Certification
Task Group Work Group Work Group Task Group
Development of standards, federation Industry liaison and advocacy of WBA Marketing activities and industry Addressing interoperability
governance and trials global programs dissemination to foster adoption

Copyright © 2022 | Wireless Broadband Alliance Ltd. All rights reserved More Information about WBA projects -
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WBA WI-Fl 6 & 6E PROGRAM - TRIALS & GO TO MARKET

Fast-tracking Wi-Fi 6 (802.11ax) leveraging Carrier-Grade capabilities.
Deliver industry guidelines and end-to-end live trials with multiple ecosystem players.

Latest Projects Current Work

I. Enhanced 802.11ax - Overview,
Use Cases, Features, 5G Context

Enterprise - Industrial 4.0

Transportation hub

Residential/MDU

Smart Cities/Rural

Transportation hub

Il. Wi-Fi 6 Deployment Guidelines
& Scenarios

2
R

WHITE PAPER ANNOUNCEMENT

WI-FI 6 DEPLOYMENT GUIDELINES & SCENARIOS
VIEW THE WHITE PAPER NOW!

Copyright © 2022 | Wireless Broadband Alliance Ltd. All rights reserved

Public Venues

University Campus

Stadium

Entertainment

Public Wi-Fi

Wi-Fi 6 Trials: Real-world end-to-end testing of key features and
new services to raise confidence and adoption in the technology

High-density connectivity / latency

Improved roaming behavior

Multi stream live video monitoring
(facilities / campus)

Real time energy monitoring

loT sensor networks

Ultra-reliable low latency
communications / critical sensors

Augmented reality for trouble shooting

Gaming / Health devices > improved
latency for key target

Virtual classroom/venue - UHD video
intercampus

Next Steps

Wi-Fi 6E global trials:
Leveraging most
relevant use cases, the
“Wi-Fi End-to-end Trials”
will confirm this
technology evolution is
set to deliver systems
that are ready to support
key 5G requirements

Wi-Fi 6/6E & QoS: Deliver
a framework for the
technology to act as
standalone solution for
any service providers.
QoS enhanced proofing,
distributed QoS

EROADBAND ALLIANCE

éi. WIRELESS

*Not exhaustive

*Leading Members

@AT&T intel
i

Li
CISCO

-t
C-DOT
bomgo
© BROADCOM’

COMMSCOPE
SK telecom

CablelLabs’
aruba \V)

a Hewlett Packard
I:nrc pri s-: compary HUAWEI

SAMSUNG
Qualcommn



6 GHZ INDUSTRY FEEDBACK & Wi-Fi 7 éi ﬁlﬁﬁﬁ!}.ﬁ&é

How important is the availability of additional

e .
spectrum on 6GHz to your Wi-Fi business and rollout?

" ENABLERS CORECAPABILITIES
IIE!%II Critical [ 7 ‘

& GHz QoS management
Multi-radioclients/ APs Wi-Fi 6 OFDMA, Trggered access
Wi-R 7:MLO, 320 MHz, Restricted TWT

very important - [/l

Deterministic

\AlL 1
vvi-ii

rmportant - [[ISE | Enabling Tools
WIRELESS TSN NETWORK
Timesynch(1AS) E2E wireless-wired integration
Somewhat important """"":HIHHH"" Time-aware scheduling (1Qbv) Management & scheduling

Redundancy (1CB)

Mot important/applicable ||||H-HH

77% of respondents want more spectrum for Co-Existence mechanism is a must have for 81% of

72% indicate most important use case is “no legacy
unlicensed the respondents

devices affecting airwaves”

Copyright © 2022 | Wireless Broadband Alliance Ltd. All rights reserved Source: WBA 6Ghz & Wi-Fi 6 Survey; Intel



LEADERSHIP IN 6 GHz WIFI - AFC 2022 &RWIRELESS

Industry
Future Wi-Fi Generations Scoping Milestone  Global Action on AFC & Deployments

« FCC opened a call for candidates to

m . By . ]
08_ WFA Certification Program » Global countries expected to follow US
— « WFA & Open AFC Specifications . soon, with Korea, Canada on the
= Critical development forefront
5 » Regulatory work on 6 GHz rules & for the success and
E procedures deployment of 6 GHz « All incumbents’ operators and Wi-Fi
wireless technology vendors should get involved
o WBA is developing an AFC
c Commercialization Work system based on Open AFC « WBA has a large community of operators,
2 L and open to present chipset vendors and AP vendors - the key
S ° Operator deployment guidelines candidatures globally players to make AFC work
g » Test plans & field trials across verticals + Allincumbents’ operators and Wi-Fi
< : .. :
g » Close cooperation and submissions to vendors should get involved now

A

)
C t\
L EROADBAND ALLIANCE

regulators globally (e.g. CITC 6E Trial)

WBA is eager to make AFC, Wi-Fi 6E and Wi-Fi 7 successful, and will be championing this work globally

Copyright © 2022 | Wireless Broadband Alliance Ltd. All rights reserved



WHAT IS WBA OPENROAMING™?

@OPENROAMING“

WIRELESS BROADBAND ALLIANCE

Cybersecurity
Service

@ Cloud

& Federation

éi. WIRELESS

EROADBAND ALLIANCE

Seamless and Secure onboarding Improves consumers satisfaction Industry Impact

No More SSID-password guessing
games, insecure login credentials or
reconnecting to public Wi-Fi

Creating an automatic and secure
connected experience on Wi-Fi

« No more bill shock with overseas
cellular roaming data

* Wi-Fi Roaming/ cellular combined for
best coverage and costs options with
guest & public Wi-Fi access across the
world

+ Defines industry policy & standards for
all players in the Wi-Fi ecosystem to
join and develop their Wi-Fi services

» Grow your business opportunities
with Wi-Fi roaming & offload

Network + Automatic and secure connection of o
Aut ti billions of devices to millions of Wi-Fi + Seamless user experience * Prepare your Wi-Fi network for
utomation networks globally anytime, anywhere EEMETERER WD 2
[ eam» o | [ emm» o ] | em» o) [ e=» o]
P~
~
Cellular Cellular Cellular 5 G
_O o o o
= i
Schools & Hospitals &

Coffee-shops,

Inflight  Across cities
restaurants

Stadiums Hotel, malls, retail Healthcare

Home Driving Office Universities

Copyright © 2022 | Wireless Broadband Alliance Ltd. All rights reserved



OPENROAMING PROGRESS STATUS

é} WIRELESS

EROADBAND ALLIANCE

1. Impactful OpenRoaming deployments 2. Momentum around global trials and deployments

non exhaustive

Trials
Evolution

Achievements

Global
coverage

May-20 Sep-20 Jan-21 Apr-21

| | S ol - SR
L= i = WiFI4EU] - £
; e , i @ 153 & 3
e R — A o B
(Barcelona and Valencia) [ 3 | ¢ v
: ; 95
= = = ) ;"" 56 :
f ol A - = G . 6t 1 27 . Il OpenRooming Locations
12

e = &£

Sep-21

1. Truly holistic OpenRoaming standard, key industry players engaging

2. Accelerating adoption of Federation assets (e.g. API, DB)

arrties““* il @ . SAMSUNG Go gle
cisco Networke
; ez intel
0 I= Extreme EZ=LINK INte
(oY0) One World One WiFi
o =
o 3 o \ °
= COMMSCOPE @’é galgus V|asat,,"‘/' eduroam
R HUAWEI
5 LANCOM
JHQ!&Q{.‘ Systems 11 Vendor OEM Identity Provider massification with key players virtually
Implementing covering all the market (smartphones, tablets)

Fostering standards compliance acting the Policy Authority to make sure the
foundational components of the federation are used globally

SRCED

OR Access Network
Provider

1

OR Ecosystem
Broker

OpenRoaming leading the Public-Guest Wi-Fi > Focusing on evolving horizontally and vertically

Copyright © 2022 | Wireless Broadband Alliance Ltd. All rights reserved



OPENROAMING STANDARDS FOR ANY BUSINESS MODEL

OpenRoaming Standard - Release 1
Settlement “free” traffic

WBA OpenRoaming

The Framework to Support WBA’s Wi-Fi Federation

BROADBAND ALLIANCE
Issue date: June 2020

Release: 1.1
Document status: Final

Source: WBA
Author(s): WBA Members ft WIRELESS

OpenRoaming Standard - Release 2

Settlement “paid” traffic

WBA OpenRoaming Standard

The Framework to Support WBA’s Wi-Fi Federation

Source: WBA
Author(s): OpenRoaming Technical Standards Group
Issue date: June 2021

Document status: Final

Release: 2.0.1 é.%WIRELESS
. t BROADBAND ALLIANCE

“Baseline” QoS for Service Availability & Bandwidth

Copyright © 2021 | Wireless Broadband Alliance Ltd. All rights reserved

“Silver” QoS for Service Availability & Bandwidth

Now Available - Released Q3 2021

éi. WIRELESS

EROADBAND ALLIANCE

OpenRoaming Release 3

(WIP - 2022)

Enhanced identity
proofing

Private 3GPP
Networks (LTE/CBRS,
5G)

loT (LPWA and short
range)

Automated tools (for
testing &
troubleshooting)



WBA 5G PROGRAM

Identifying main convergence and coexistence use cases for 5G & Wi-Fi
Developing guidelines, requirements and test plans

Latest Projects Current Work Addressed Areas

1. 5G Networks - The Role of Wi-Fi
and Unlicensed Technologies

2. Network Slicing for 5G — Wi-Fi Global 56 5G Multi-RAT . 5GCore

e Architecture
Capabilities Building Blocks
3. Unlicensed Integration with 5G R

Networks — Assessing the

v i
approaches on how to integrate Y A
Wi-Fi and 5G = | i %

5G Networks

The Role of Wi-Fi and Unlicensed Technologies

Network Slicing

@ =
Wi-Fi |

Wi-Fi Access F || wi-Fi <> 56 RAN
Service Delivery Convergence

A
v

R
4—T=——r—

End game: Standardize use cases and identify gaps which need

to be addressed to realize convergence between 5G and Wi-Fi

Copyright © 2022 | Wireless Broadband Alliance Ltd. All rights reserved

Multi-Access Edge
Computing

Define a set of services
and use cases for Wi-Fi
and ensure that the MEC
APIs are suitable

Multipath
Technologies

Explore new technologies
MP-TCP/QUIC and trial
the aggregation schemes

Fixed Wireless Access
Address possibilities of
providing services for
specific use cases

ATSSS, ANDSP
Proof of concept for new
policy mechanisms

EROADBAND ALLIANCE

é} WIRELESS

*Not exhaustive

“Leading Members

& atar

NINr
CISCO.

© BROADCOM

Google
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5G & WI-FI CONVERGENCE IN PRIVATE 5G NETWORKS (&i WIRELESS

EROADBAND ALLIAMCE

BACKGROUND & INDUSTRY CHALLENGES BUSINESS OPPORTUNITIES & BENEFITS LEADING PARTICIPANTS @ RELEVANT PROJECTS
* Evaluate potential optimization of 5G « Analyze business opportunities & challenges for Wi-Fi A
and Wi-Fi convergence architecture with and 5G convergence in private 5G networks Understand more about
collocated deployments of 5G access and . o o AMERICAN TOWER" RAN Convergence
Wi-Fi access networks * Provide deployment guidelines for converged Wi-Fi
and 5G deployments in private 5G networks QrUbQ
+ Examine management/control for 5G . o ] 2 Hevlett Packard
and Wi-Fi access networks and devices *  Collaborate and liaise with industry standards bodies T RAN Convergence >
from a single management entity for 1) (3GPP, IEEE, Wi-Fi Alliance, NGMN, GSMA, ETSI) € BROADCOM 2020 Whitepaper
operational benefits and 2) simplify «  Explore potential trials and compliance for Wi-Fi and
device management 5G convergence in private 5G networks WBA & NGMN
. Identify rpamipg use cases bet_ween 5G RAN Convergence 2019 )
and Wi-Fi within and across private 5G
networks EXPECTED DELIVERABLES il
+  Analyze how the enterprise Wi-Fi CISCO Unlicensed Integration >»
segmentation and 5G slicing come «  Address co-existence of MEC (Multi-Access Edge C0 S L ETE
together in private network deployments Computing) traffic management and the traffic Charter

- Within a 5G context, analyze how management (ATSSS) within the 5G Core

managed QoS can be provided over Wi-Fi «  Evaluate if any enhancements are needed to ETSI MEC
for Time Sensitive Networking WLAN APIs or ETSI MEC Location APIs to support Wi-Fi Go gle
applications access in private 5G networks
« Address how IEEE 802.1 TSN standards (such as |nte|
802.1AS, 802.1Qbv) can be supported over the :
converged

* Industry guidelines and requirements for optimal

NOKIA
deployments

2022 Project Kick off Work Output

' ' a n n ' n n ' n a
Q1 Q2 Q3 Q4

Copyright © 2022 | Wireless Broadband Alliance Ltd. All rights reserved

¥ tessares


https://extranet.wballiance.com/higherlogic/ws/groups/5d84bfbc-bbd6-437f-89ff-7034b52b226c/documents/finished1142/document?document_id=14860
https://wballiance.com/ran-convergence-paper-by-wba-and-ngmn-alliance/
https://wballiance.com/resource/unlicensed-integration-with-5g-networks/
https://wballiance.com/5g-wi-fi-convergence-in-private-5g-networks/

IN CONCLUSION - EXCITING TIMES FOR 2022 AND BEYOND C& EEJ&E!?E&&

Achieving “Seamless and interoperable services experience on Wi-Fi within the global wireless ecosystem” ...

Wi-Fi 6E
Trials

5G & Wi-Fi

. Smart Home
Convergence In

Multi-AP, RAN

Key Priorities

Y

 Best Ever Next-Gen
Wi-Fi Fast Track

« Network Convergence
Delivery

 Disruptive Services
Implementation

Copyright © 2022 | Wireless Broadband Alliance Ltd. All rights reserved

Wi-Fi 6/6E

for Industrial loT

Wi-Fi Sensing

Private 5G Networks

OpenRoaming Operator Managed
for Private LTE/5G Residential Wi-Fi

OpenRoaming Wi-Fi & Devices
for loT Identification

In-Flight Wi-Fi IMSI Privacy
Connectivity Protection

Profiles & Roaming
Consortium
Prioritization

Access Network
Quality of Service

*More Information about WBA projects - https://wballiance.com/what-we-do
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JOIN NOW!

Bruno Tomas - bruno@wballiance.com

www.wballiance.com
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DONNY CHONG

PRODUCT DIRECTOR

Nexusguard

NEXUSGUARD

DDoS Protection Made Simple




NEXUSGUARD"®

DDoS Protection Made Simple

Stepping up capabilities with
DDoS Protection for WISPs

Presented by

Donny Chong
Product Director, Nexusguard

© 2022 Nexusguard Limited — Confidential & Proprietary




NEXUSGUARD*®

Simplifying DDoS for Communications Service Providers

Application Protection

Origin Protection
DNS Protection

360 DDoS Protection

Transformational

Alliance Partner

DDoS-Protection-as-a-Service

Enablement Program

Quadrant

INFORMATION
MANAGEMENT
EXY AWARDS

FORRESTER

Managed DDoS
Mitigation Platform

Cloud-in-a-box solution

Nexusguard
Academy

Nexusguard Certified Courses
to Enhance your SOC/NOC
team with cybersecurity skills

FROST
SULLIVAN
St

28

DDoS scrubbing centers

13+

Years 5
experience

Global Platform & Eco System

Security Analytics and Visibility

............

InfraProtect

Origin protectio®

JIDNS Protect'\Q“

www.nexusguard.com

Hv“ﬁ 24x7

SOC support

2.24

Tbps scrubbing capacity

© 2022 Nexusguard Limited — Confidential & Proprietary



Global Scrubbing Network (28 POP)

®
o0
[ Phnom Penh |
| Miami |
°
o%
4
© o +~ Y Ho Chi Minh City ]
L o
| Kuala Lumpur
o® |
Rio De Janeiro .
@00
[atarm |
® 9 Nexusguard PoP
O 8 Nexusguard Partner PoP ‘
%% 11 Nexusguard Partner PoP (Upcoming)
Last updated on October 21, 2027 apetown NEMUSGUARD ®
@)

© 2022 Nexusguard Limited — Confidential & Proprietary
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I What is DDoS?

In a denial of service (DoS) attack, a perpetrator attempts to make
websites or network services unavailable to their intended users

DDoS attacks flood the target with requests, overloading infrastructure
and preventing legitimate requests from being properly serviced

A Distributed Denial of Service attack (DDoS) is a Denial of Service
attack using multiple attack sources

DDoS attacks are often conducted using compromised devices
(botnet)

NEXUSGUARD*®



The basics of a DDoS attack

a L
Normal User ! l</> I
Controller :
=" s Attacker sending
ez TE s
Pt L N N Command to Controller
- o _ 4 -~ : ~ ~ = =a_
~ -
) oy
- | ~ Ny -
- v Sa ~
& i((‘ ) =
) ——
Computer Smart Phone Camera Home Router Smart TV

o
() NEXUSGUARD®

/4
Website

© 2022 Nexusguard Limited — Confidential & Proprietary



I The Rise of Terabits DDoS Attacks

The BIGGER the pipe
The STRONGER the threat

Al Fuzzing

- I Al I — ML Poisoning

|
11 Swarm A

5 o ﬁ
O oo

High Speed

TERABITS DDoS Attack

Powered by Millions of large-bandwidth 10T devices NEXUSGUARD*



DDoS Evolution over the last Decade

! DDoS Attack 2008 A
P 350X.... .}
3

™ Duration 6 - 8 Hours 6OX LONGER

E Sophistication T ~2 vectors 5X MORE COMPLEX

NEXUSGUARD*
22 Nexusguard Limited — Confidential & Proprietary
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I Who, and Why?

The motivation behind DDoS attacks are vast

Hacktivism
Rivalry
Revenge
Blackmail
Smokescreen
For fun

NEXUSGUARD*®



I Everyone is a target

Communication Service Providers
Banking and Financial Services
E-Businesses

Media and Entertainment
Government

Medical & Health Services
Gaming

IT"S NOT A QUESTION OF “IF.” BUT "WHEN?"

CYBER GRIME

NEXUSGUARD*®



Not only the big boys, SOHOs are at Risk Too!

According to IBM, “The average cost of a
data breach involving theft of assets totaled
$879,582 for these SMBs. They spent
another $955,429 to restore normal
business in the wake of successful
attacks.”

7 Most Common Attacks

APT (Advanced Persistent Threats)
Phishing

DDoS (Distributed Denial of Service
Inside Attacks: Inside attacks
Malware:

Password Attacks: Password Attacks
(aka Brute Force attacks)
Ransomware

NEXUSGUARD*®

© 2022 Nexusguard Limited — Confidential & Proprietary



Simplifying DDoS for Service Providers

Simplified Managed DDoS Protection for ISPs

(>

* 24x7 Monitoring
- Layer 3-7 Protection
- Auto Diversion

- Fully Managed

g5

- On-premise Appliance
- Unlimited Attacks
- Global DDoS Mitigation Network

- Lowest Latency

PARTNER PRODUCTIZATION

ISPs that desire to sell Managed DDoS Services

"3&3 Cloud Partner
* 15 Days to Deploy
- Resell DDoS/ WAF Protection

- No Hardware Required
- Co-branded Multi-Tenant Portal

A &

95 Hybrid TAP Partner

- 90 Days to Deploy

* Clean Pipe Protection for Intemet Services
- Fully Managed On-premise Appliance

* Training/ Certification

NEXUSGUARD*®



Cloud-based Network Protection Solution

DDoS protection starts here

23 e.--_og@z

Internet Nexusguard \
C@)Am terdam @ Londo The
() Hongkong (5 Los Angeles I” Enterprise
C@) Singapore C@ Miami
c@: Taipei c@: San Jose

Features:
Manual/Automatic BGP-Base Traffic Diversion
- Up to 3Tbps Protection
- Supports GRE tunnel/ Direct Circuit/ VPLS
- SLA-Backed
Ease of deployment (non-intrusive)

Fully Managed NEXUSGUARD ©

© 2022 Nexusguard Limited — Confidential & Proprietary



2. On-Premise Network Protection Solution

DDoS protection starts here
I

Internet Nexusguard \ The
‘ Enterprise

2i0@®

Features:
Multiple Deployment - off-ramp, logical inline, proxy
10G/20G/40G/100G/200G Capacities
Flow-based threat Monitoring and Alerting
- Proprietary NXG Threat Detection & Mitigation
- Supports GRE tunnel for off-net deployment
Client onboarding-ready
Full featured Dashboard and Ul for NOC/SOC and Clients NEXUSGUARD®

© 2022 Nexusguard Limited — Confidential & Proprietary




I 3. True-Hybrid Network Protection Solution

Nexusguard
_—
— =

\ The
\ Enterprise

- -

Nexusguard ~~_

“‘ \\\\ \

Features:
Combines the best of on-premise and cloud m A 55:;?:':;%3"'0“ happens

NXG Proprietary True-Hybrid Deployment
for concurrent protection - Performance & Resiliency

Full protection against the all types/sizes of DDoS
Attacks

NEXUSGUARD*®

© 2022 Nexusguard Limited — Confidential & Proprietary



4. Fully Managed DDoS-Protection-as-a-Service

Launch Managed Security Services in 90 days

s Technical
= Infrastructure
= Productization / Support

Application Service

Off-Net Service

=5 |k I; |

- M

| i|H W\

On-Net Service

Processes

() ; )
Become a Local socC Managed SOC
MSSP Compute Training

Global
Failover

Investment
Return

NEXUSGUARD*®



| ] 15.,° Wi -

Many CSPs understand the strategic Fact
importance of the need to offer Anti-DDoS Launching & maintaining a
. and.other Cyber Security services to its cybersecurity Service is both
customers. The motivation could be either: Expensive and Challenging and
CSP product launches fails 90%* of
0 To Retain Key Customers or the time
1 To Attract New Customers to your
p network
foe
H
3
* Gartner Report NEXUSGUARD*
- e L _aaad el




Hit the ground running with our
comprehensive go-to-market support for
your business team

Your existing customer base is your biggest asset, and yields the highest
potential for business growth. We want you to be successful so that we can be.

We provide training, research papers, GTM kits and more to enable your sales
and marketing team to start selling successfully right from day 1.

Support, processes, operational
readiness - we've got you covered!

Our fully-managed offerings takes pressure away from your
organization so that you can focus on what you do best.

Processes

NEXUSGUARD*®

© 2022 Nexusguard Limited — Confidential & Proprietary



Thank you for
joining us

o

NEXUSGUARD®
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WBA PROGRAMS FOR WI-FI CARRIER OPPORTUNITIES

JOSH REDMORE, CABLELABS

VERSION V1.0


http://www.wballiance.com/

About CableLabs c‘i WIRELESS

Cablelabs

Non-profit R&D center for the global cable industry

63 Members Worldwide

HQ Louisville, Colorado

www.whalliance.com Copyright © 2022 | Wireless Broadband Alliance Ltd. All rights reserved
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Programs of Note éﬁ‘!ﬂﬁﬁ!‘ﬁﬁﬁ

* WI-FI 6E Trials
« 6 GHz AFC

- 5G and Wi-Fi Convergence

* Rural WI-Fi



http://www.wballiance.com/

Wi-Fi Sensing - Chris Beg (Cognitive Systems) GRWIRELESS

NextGen Workgroup
New technology with myriad use cases

CablelLabs Test House
« Home Security (intruder motion detection)

» Aging in place
Heart rate detection
Breath rate detection
Fall detection

Test Methodology and Deployment Guidelines White Papers



http://www.wballiance.com/

In-Home Wi-Fi - Multi AP Solutions - John Bahr (CableLabs) GRWIRELESS

NextGen Workgroup

Exponential growth in STAs demands ubiquitous coverage and
throughput

- WFH / Remote Learning

* JoT

Multiple APs are needed to service this demand
Customers need this to be an easy deployment experience
MAPs are needed for Wi-Fi Sensing

White Papers available



http://www.wballiance.com/

Wi-Fi Devices Identification - Tim Twell (BT) GRWIRELESS

Testing & Interop
MAC Randomization created to fight client tracking

This breaks MAC-based authentication, damaging the user
experience

WG is focused on defining the broken use cases and identifying
an identification standard

Addressing MAC Randomization is critical to the cable industry
White Paper in-progress



http://www.wballiance.com/

Access Network Metrics (QoS) - Stuart Strickland (HPE) éﬁ‘!ﬂﬁﬁ!‘ﬁﬁﬁ

Testing & Interop
New program just approved and launching Thursday

How do you know if a network i1s worth connecting to?

» Wi-FI Attachment Policy guidance

* WFA's Data Elements program, 4G Quality of Service Class

Identifiers (QCI), 5G QoS Identifiers (5Ql), and IP
Differentiated Serviced Code Point (DSCP) values

WG goal to provide actionable deployment guidance beyond
just a White Paper



http://www.wballiance.com/
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Thank you to our Sponsors

mm

COMMSCOPE* NEXUSGUARD

DDoS Protection Made Simple
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WGC Asia Pac — Wi-Fi Revolution: Driving Digital Growth

Program Overview

09:00 GST (TUES); 21:00 PST (MON); 00:00 EST (TUES); 05:00 GMT (TUES); HONG KONG 13:00 (TUES)

Tuesday Wednesday Thursday
January 25 January 26 January 27
WGC AS" . PAC WBA MEMBERS WBA MEMBERS

ONLY ONLY
’EN

C .FERENCE WORKNG SESSIONS WORKNG SESSIONS




Wireless Global Congress — APAC
Dubai, UAE

25 January - Open Congress
(F2F will be members only)

26-27 January - Working Sessions
(Strictly Members Only)

Virtual and Physical attendance
Situation may vary due to COVID19 pandemic

WBA 2022 EVENTS PLAN

Hybrid

Wireless Global Congress - Americas
Chicago, USA

6-7 June - Working Sessions
(Strictly Members Only)

8-9 June - Open Congress

Co-Located with
Wi-Fi Alliance

Virtual and Physical attendance
Situation may vary due to COVID19 pandemic

Hybrid

Wireless Global Congress — EMEA
Amsterdam, Netherlands

17-18 October - Open Congress*

18-19 October - Working Sessions*
(Strictly Members Only)

Co-Located with
Broadband World Forum

Virtual and Physical attendance

Situation may vary due to COVID19 pandemic
* Final dates subject to confirmation
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THANKS FOR ATTENDING

WGC Asia Pac recordings will be available from
January 26t

Check out our next events
www.wirelessglobalcongress.com

#wifirevolution | #lovewifi


http://www.wirelessglobalcongress.com/

