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Wi-Fi Powering Innovation Series

Full Program Agenda

May 25t & 26t — WBA Members Only Working Sessions

May 27t — WBA Members Only Working Sessions: Briefing for Asia-based members

WI-FI POWERING INNOVATION SERIES: 08:30 PT; 1130 ET; 15:30 GMT; 23:30 Singapore

Thursday June 31 Thursday, June 10th Thursday, June 17t Thursday, June 24"  Wednesday, June 30t Thursday, July 8th
Wi-Fi Innovations Connecting the Wireless Wi-Fi Innovation Connected Cities Carrier Grade
Connecting Your Wi-Fi Enabled Innovation, For get Smarter with Wi-Fi delivering

World - Enterprise Operation & Hospitality Wi-Fi in the the future for
Leadership Customer 5G Era the Smart
Conference experience - Connected

Home

Where next for
operators?
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Carrier Grade Wi-Fi Delivering the Future for the Smart Connected Home

TODAY'S AGENDA
08:30am Welcome & Introduction
(Pacific time) Steve Andrews, Board Advisor, Wireless Broadband Alliance; Chairman & CEO Luminet Networks
08:35am Securing your remote work force post Covid 19 - in the new ‘Work from Home’ era
(Pacific time) Christian Nascimento, Vice President, Product Management & Strategy, Comcast.
08:45am Managed Home Wi-Fi for Broadband Operators

(Pacific time)

Metin Taskin, Co-founder & CTO, Airties.

09:00am
(Pacific time)

Realizing the Power of Wi-Fi 6
Bill McFarland, CTO, Plume Design

09:15am Panel Discussion
(Pacific time) Airties, Comcast, Wi-Fi Alliance, Edgewater Wireless
09:35am What do consumers need to meet their future connectivity needs in-home

(Pacific time)

Rida Zouaoui, Head of New Business Strategy, Orange

09:45am Enabling Wi-Fi loT Connectivity Control for the Smart Home
(GMT) Johan Terve, VP Marketing, Aptilo Networks.
10:00am Wi-Fi Sensing: Insights from its 1st year in market

(Pacific time)

Chris Beg, Analog Designer, Cognitive Systems

10:15am Home Connectivity: The Evolution From Heterogeneous Networks to User-centric Smart Home

(Pacific time) Wael Guibene Ph.D. - SMIEEE, Senior Staff Engineer, Wireless and loT Standards, Samsung Research America
10:25am Panel Discussion

(Pacific time) Aptilo Networks, Cognitive Systems, Orange, Samsung Research America
10:45am Close

(Pacific time)

Tiago Rodrigues, CEO, Wireless Broadband Alliance
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Securing the Workforce Post-Covid-19
In the New ‘Work from Home' Era

CHRISTIAN NASCIMENTO

Vice President, Product Management & Strategy

Comcast
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COMCAST



Securing The Workforce Post-COVID 19

In the new work from home era

Christian Nascimento
Vice President, Product Management & Strategy

CCCCC {ght © 2021 Comcast Business. Al rights reserved. COMCAST BUSINESS



Demand will continue to grow

Many companies are not going back to the “old normal”...

“Our best estimate is that

225-50%

of the U.S. workforce

will be working-from-home multiple
days a week by the end of 2021."1

1 HKate Lister, Fresident of Clobal Workplace Analytics
2 Global Workplace Analytics” Clobal Wark-from-Home Expensnce Sureey

Copymight & 2021 Comcast Business. All rights resersed

CGE%
50%
of the U.S. workforce

holds a job that is compatible
(at least partially) with remote work.” 2

3827

of the U.S. office workers

say they want to continue to work
from home, at least weekly, when
the pandemic is over (approximately
75 million U.S. employees). 2

COMCAST BUSINESS



What executives think “When you go through something

like this, it forces you to ask

d bO Ut W F H e questions and think about things

differently.”

- CEQ, Financial Services

“Our bias against working from

749% of CFOs home has been completely
exploded.” He said employees have
say their company will reduce stayed engaged while at home and

office space because the company was "not seeing any
discernible drop in productivity.”

- Chief People Officer, Real Estate

employees have adapted to
working from home, according
to a survey of over 300 CFOs by

Gartner, a Connecticut-based ‘I don’t think we'll go back to the

research and advisory firm. same way we used to operate,” ..
‘I really don't.”

- Chief HR Officer, Social Media

Source: 2020 lometrics and Clobal Workplace Analytics

Copyright © 2021 Comcast Business. All rights reserved COMCAST BUSINESS




Challenges with working from home

®>
h

Connectivity

Ensuring employees have the
right internet and Wi-Fi
solutions to accomplish their
work-related activities.

Copyright © 2021 Comcast Business. All rights reserved.

]
Management

Scaling, provisioning and
maintaining 100’s+ of devices
in home offices is daunting.

Teaching employees how to
use additional software, tools
and password generators can
be tedious.

&

Visibility
Lack of end-to-end utilization

and connection health on all
corporate devices.

Insight into security risks is
challenging.

Open

Remote workers can simply
turn off client VPN to bypass
enforcement policies.

COMCAST BUSINESS =



Delivering the office experience at home via WiFi

* Remote Access Point Home Office

— Automatic VPN connection; No special software

required Home Tablets Home Phones
P . . . . H VolP
— Wi-Fi 6 capable device delivering corporate SSID in Phones
the home Home Cameras
— LAN connectivity to wired devices (802.1x) Home devices connect to

home SSID as normal

¢ Comcast managed & delivered

— Reduce help desk calls

Personal Devices

— Zero Touch Provisioning Corporate Devices
Cable Modem
— Plug & Play ready Rl EEEL LT FE N
LN W]
: - B Y Corporate
* Securing home workers N Corporate devices VPN
.. connect to corporate
— Reduce help desk calls N SSID
L
N (R
— Ensure users have secure, corporate access K ZWS
L 4
— Provides optimal WiFi experience
— B
Work Laptop Work Phone

Copyright © 2021 Comcast Business. All rights reserved. C ON\C AST B U S I N E S S 13



Comcast Business Corporate Network Access

Utilizing Deep Blue’s years of Experience to deliver a Wi-Fi Enabled VPN solution to the home

4 N

Easy to deploy and use

oo o

Simple to maintain

Price and technology scalable k/ /
to any number of seats zu Bg

Copyright © 2021 Comcast Business. All rights reserved. C OMC AST B U S I N E S S 14




Thank You!

ccccc {ght © 2021 Comcast Business. Al rights reserved. COMCAST BUSINESS
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Managed Home Wi-Fi for Broadband Operators

METIN TASKIN

Co-Founder & CTO

Airties




all‘tleSM

Managed Home Wi-Fi

For Broadband Operators

Wireless Global Congress 2021

The information contained in this document is confidential to Airties and cannot be distributed or shared with a third party without consent. Airties
reserves the right to change any part of the information contained in this document without prior notice.



Wi-Fi is the Key Enabler of the Connected Home

adl. 4B \ireless Global Congress 2021 - Metin Taskin CTO

v

Nearly 100% of connectivity at home is through
Wi-Fi

Home networks must manage increasing
complexity

Consumers rely on operators to deliver the
home network

Operators can harness the Connected Home
opportunity

Wi-Fi network to become a platform for
operators to deliver new services



Why Airties’ Exclusive Focus on
Broadband Operators?

9906 |

Of consumers prefer their broadband
operator to provide Wi-Fi equipment
instead of buying from retail*

669%0

Of consumers would upgrade their
broadband for a bundle with premium Wi-Fi*

adl. 4l \ireless Global Congress 2021 - Metin Taskin CTO

* Airties survey in Jan 2020 of >1000 US consumers



What does managed Wi-Fi mean for broadband operators?

Deliver high performance Manage the connected home Easily deploy new connected
Wi-Fi throughout the home experience via the cloud home services
S . . I _
D Seamless client roaming ((@5 Remote network diagnostics and @ Home network security
troubleshooting
2 Full home coverage (with ﬁ Self-optimisation and proactive o~ Wi-Fi motion detection
ﬁ Wi-Fi Mesh) recommendation *
Qo 5G / mobile - Wi-Fi
@ Interference mitigation with VAN Full suite of analytics and convergence
smart channel planning = predictive / Al tools
M Quality of service D End user self-care with mobile

optimisations application

adl. 4B \ireless Global Congress 2021 - Metin Taskin CTO



The benefits of managed Wi-Fi service

Delivering true o . . Integration of new
Connected Home Data insights Financial Returns technologies

O, O,

Differentiation and customer Savings in customer care Brand value
acquisition

adl. 4l \ireless Global Congress 2021 - Metin Taskin CTO Note: (1) Airties Survey in December 2017 of 30 Broadband operators worldwide



Airties End-to-End Solution: Overview

alrtles CLOUD

In-Home Wi-Fi network management platform

Providing subscriber-level real-time remote diagnostics, troubleshooting and customer insights

Enabling deployment of best-of-breed third party Connected Home applications (e.g. security,

motion detection, device identification)
Broadband
operator o

b

End user

=)

1d 4 4d 4
airties EDGE airties ACCESS airties airties

Edge software delivers Smart Wi-Fi Mesh extenders working with operator Airties Cloud API and Airties Edge Home network management
solutions into the home via the access routers and gateways Plug-In companion app for end users
point Deliver optimal whole home Wi-Fi Fast integration of new applications Empowers end users to set up, self-
Provides a fast response to events connectivity into CPE and Cloud services care and customise Wi-Fi settings
and movement throughout the home, Complement software portfolio for Choice of best-of-breed applications Customisable to operator needs
optimising user experience (e.g. end-to-end operator solutions accessible to the operator via Airties
Steering, Mesh Topology, QoS etc.) Cloud
Edge software lowers costs by
reducing the speed and latency 4addl Professional
requirements of the Cloud airties Services

. Airties also provides multiple services to its
Integrated on 80+ different CPE operators including dedicated engineering
platforms including Arris/CommScope, support, consulting, continuous testing and
Sagemcom and Technicolor cloud operations

4d. 4
Strictly Private and Confidential

22



Wi-Fi 6 — Why it matters
Latest generation of Wi-Fi connectivity

802.11ax Growing Exponentially with End-Devices

Market Drivers () Nextyear, 1%

100%
Support for latest consumer devices gg:f new devices
Samsung devices since Galaxy S10 (March 2019) 70%
Apple devices since iPhone 11 (Sept 2019) and iPad Pro 60%
(March 2020) 50% In 2022, over
0 . . T = * Gﬂ .
56% of all new devices will be Wi-Fi 6 by next year (2022) gg;’n 56% new devices
Latest generation of residential gateways 20%
Amongst others, Telstra, Bouygues, KDDI, Comcast, KPN, 10%
0%

SFR, Verizon, KT, Swisscom, Telecom Italia, Tele2 rolled out
Wi-Fi 6 gateways in 2020 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Latency-sensitive applications such as VR/AR
Video streaming (especially 4K)

Prioritization of device or application

J

Video conferencing (home office) or online gaming

adl. 4B \ireless Global Congress 2021 - Metin Taskin CTO * Source Cisco presentation 2018



Connected homes represent a mix of legacy and new devices
Managing this reality is one of the greatest challenges

/ \\
Vs n \
l// N\O\’e th?. on '\
11\ 1
JE. IEI . Iil 250 ‘““es : Percentage of client devices
o ‘ vic J Wi-Fi standard
\ de a L per Wi-Fi s
Average 12.4 Wi-Fi \\ coﬂ“ede /)
7/
connected devices per home S ’

¢ 19 e 0

Connection time per day is 11g 11in llac 11ax
10 hours per device

1o 400 47 129%
V oS
v 34%

349% of wireless devices
are not dual-band

| | | >
| I |
(can only use 2.4GHz) 2003 2007 2013 2020

adl. B \ireless Global Congress 2021 - Metin Taskin CTO

Dec 2020 Airties data - based on actual usage across more than 25 million households worldwide
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ww.airties.com

Thank You!
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Analyze

Device capabilities

Quality of Experience
(Wi-Fi Experience Index)

Edge data for real-time
network conditions

Connect

Dynamic reassessment

Smooth handover for
moving devices

Prioritization or latency
reduction for key
applications

Airties Cloud

(@b

®

a

Optimizing Wi-Fi 6 for EVERY Household
How Airties ensures the best possible Wi-Fi experience

7
o

]

17

Ll

|+ I

Wireless Global Congress 2021 - Metin Taskin CTO

2019
11ax

>

Adjust

Steering profile per home

Smart scheduler for
capacity optimization

Homeowner control via
app

Learn

Usage pattern history

Cloud determination of
optimal channel planning

Adapting algorithms to
the use of new 5 GHz
frequency
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Realizing the Power of Wi-Fi 6

BILL MCFARLAND

CTO

Plume Design

@ Plume




Realizing the
power of WiFi 6
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Realizing the power of Wiki 6

PRESENTED BY:

Bill McFarland

Chief Technical Officer, Plume

Leads data science, optimization,
standardes, intellectual property, and
regulatory matters for Plume and
was elected fellow of the IEEE in 2014.




The potential of Wiki 6

(Speed: 160MHz BW, 1024QAM>

< Efficiency: OFDMA ) ] [_|
)

< QoE: Network slicing

It all works, in a vacuum

< Power saving: TWT >

C Capacity: 6 GHz (WiFi 6E) >

30



But, Wiki does not operate in a vacuum

NN . 1
lm = =Wa = | _ g O _
hi=i== 0

In neighborhoods In MDUs

WiFi 6 requires more management, not less

In homes

Bl



Band management

<

5 GHz 3x3 2.4 GHz 5 GHz 2x2 5 GHz 2x2 2.4 GHz 5 GHz 2x2
/
O 5GHZ4X4‘& 5 GHz 2x2 @ O— 6 GHz 4x4 5 GHz 2x2
V4

5 GHz %3 5 GHz 2x2

Channel 42 — Channel 155 — Channel 6 —

Band planning for tri-band 4x4, 2x2, 2x2 AP

O



Channel management

160 MHz Channels BSS Color

80 MHz Channels 42 58 106 122 138 155
(6in 5 GHz) 5210 MHz || 5290 MHz 5530 MHz || 5610 MHz 5690 MHz 5775 MHz

160 MHz Channels 58 114 a o“oo
(2in 5 GHz) 5290 MHz 5570 MHz 6 Qno

+ When to use 160 MHz BW? - What channel, what color?
- Which homes need it? - What sensitivity threshold?
- What happens to the neighboring homes? - Which devices gain, which suffer?

Need rigorous optimization across multiple homes

\$)

8



Steering management

= - > “p
’)o\_ ~__- )\ S\
< Too distributed > ( Too centralize

OFDMA-aware steering

34



Time management :

P2 Video
Frequency

Low priority

v

Time

P2 Video
Frequency

TWT P1 TWT P1 TWT W1
AP1 x
TWT P2 TWT W2 Low
AP 2 priority
AP 3 : >

Time

Centralized scheduling for TWT and network slicing

&)



Access to managed Wiki 6: OpenSync

Cloud-based

monitoring, learning, and control ChlpSGT Mfr. _;.-EJOAD\‘_:B.@;
v 4 Device Mfr. ADIRAN
kaon.
( Opendync >
ZYXEL
v 4
< Chipset-specific firmware > o
CSPs COMCAST
AP
0vodafone

—~
Celeno = QUALcOMW fOuomenno
= ARRIS CIG IEMNASKEY
technicol .
i <@ hitron SEICOM
Sacemcom
Spectrums Bell w LIBERTY GLOBAL
J:COM

Open sourced (opensync.io), now with support for WiFi 6!

&)

36


http://opensync.io/
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Legal disclosure

This presentation has been prepared by Plume Design, Inc. (“Plume”) for informational purposes only and
not for any other purpose. Nothing contained in this presentation is, or should be construed as, a
recommendation, promise or representation by the presenter or Plume or any officer, director, employee,
agent or advisor of Plume. This presentation does not purport to be all-inclusive or to contain all of the
information you may desire.

This presentation contains “forward-looking statements” that are based on our management’s current
beliefs and assumptions and on information presently available to Plume. Forward-looking statements
includes information concerning our business plans and strategies, financial projections and projections
of non-financial metrics, competitive position, industry environment, growth opportunities and
addressable market. In some cases, forward-looking statements may be identified by use of words such
as “anticipate,” “believe,” “continues,” “contemplate,” “could,
potentia predict,” “project,” “should,” “target,
of these terms or other similar words.

n i n i I/ n u /a7 n noin;

estimate, explore,” “intend,”

n u

expect,

“likely,” “may,” “plan,” “ [," i will” or “would” or the negative

G

38
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Panel Discussion

Wireless Broadband
Alliance / Luminet Networks

Airties Edgewater Wireless Plume Design Wi-Fi Alliance
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What Do Consumers Need to Meet
Their Future Connectivity Needs In-Home

RIDA ZOUAOUI

Head of New Business Strategy

Orange




Caring for
users with
evolving Smart
Home

Rida Zouaoui






43

First pairing is still
a challenge

Need to improve
ways to connect
WI-Fi devices to a
network easily

Automatically
switch to best Wi-
FI networks or
APs when they
become available
(home, work ...)




Evolving Wi-Fi while maintaining users’ satisfaction
02986

O

1.

i)

Smart homes connecting more
and more devices, including I1oT.

Carefully transition between Wi-
Fi generations.

Customers’ expectations are
increasing with the number of
services they have access to.

Data and KPIs are crucial to
help providing the right answer
In customer care




Customers are concerned about their energy consumption

45




Thanks
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Enabling Wi-Fi loT Connectivity Control for the Smart Home

JOHAN TERVE

VP Marketing

Aptilo Networks




Step Up
Your Wi-Fi

and loT.

'GFEMO

ompany

ENABLING WI-FI IOT CONNECTIVITY
CONTROL FOR THE SMART HOME

JOHAN TERVE, VP MARKETING



.APTILO NETWORKS [EST. 2001]
(T e\

altice

CcoO

d=

OR ON PREM

WORLDS #1

PROVIDER OF WI-FI SERVICE MANAGEMENT
FOR LARGE SCALE WI-FI DEPLOYMENTS

CC )

+200 MILLION +100 +75

PEOPLE POWERED WITH WI-FI CARRIER WI-FI CUSTOMERS COUNTRIES




.ADDING VALUE TO THE WI-FI SMARTHOME

WHAT CAN WE AS AN INDUSTRY AND OPERATORS DQO?

ZERO-TOUCH

CONNECTIVITY

Most users aren’t
tech-savvy

72
®

Ease of use

End Users

Security

Device Vendors

SECURE
CONNECTIVITY

loT Devices need
Enhanced security
(VPN, Firewall
Filtering, anomaly
detection etc.)

@



' SOLVING WI-FI IOT ONBOARDING CHALLENGES

Utilizes existing

certificates used
Devices on loT platform by IoT Platform

PUBLIC CLOUD

Secure identity with device certificate

loT Zero-touch Wi-Fi
NerFen g'e‘, loT Service

-
Manual Wi-Fi onboarding -
&

AUTO

@ Secure & Seamless Wi-Fi

EAP-TLS

=) DI IR PO
—9 @ w 'I',_\_h.. E|Q =802k

X.509 Client
certificate N m_§ MDD
.."'\% I . t @ Q d @




. IS THE CONNECTED HOME SECURE ENOUGH?

Other destinations

V)
2 ?
= - (== Operator Back-end
LIJ /
t g — | -
ICI)J @ O Gateways
S 5
v M- VULNERABLE TO ATTACKS _
Buil’;—in
Operator-managed home Wi-Fi Rudimentary
Firewall

70N

L o)

Secure connections

Set-top box /
from the homes

home router

A "= = :
S o~ H
: 2 rmem
®
N

e
M,
A



.SEAI\/I LESS & SECURE CONNECTIVITY

Next-gen
N Eﬁﬂ Firewalls
= - -
_ bnt —
= - Zeﬁgh !3 Operator Back-end
= 2 RADIUS | poum
I-C)J Wi-Fi [oT C ¢ fivit O Gateways
—t i-Fi loT Connectivi I S
o o Control Service !
a \_ _
Programmable layer for
\ loT connectivity control,
Operator-managed home Wi-Fi hosted on hyperscalers
such as AWS
VE

sz [Em

Set-top box /
home router

Secure connections
from the homes




.OPERATORS CAN TAKE DIFFERENT ROLES

Active Smarthome Provider (+)
* Manage all devices from different vendors

v Operators own loT platform
- AND/OR -
v’ Tight partnership with vendors

Data Control Provider (+)

* Opt-in/Opt-out
* Vendor info consent
e Block unknown devices

DIFFERENT LEVELS
OF VALUE ADD

Smart Connectivity Provider

e Zero-touch
e Security: Firewall & VPN

e Policy Control



. MAKING SEAMLESS I0T NOMADIC

Network Provider UOPENROAN“NG

WIRELESS BROADBAND ALLIANCE

: j Issues
Identity Provider / OpenRoaming o

Certificate .

Handset Service Public
Brands Providers  \Wi-Fi

o
Smart City i: E E
=N

ﬁ
& - S S : ")
2 B am d
Public E.E BHE |
transport  Hotel Shopping Hospital ﬂ
(] 2
G 0

won

Smart Home
Connectivity
Provider

E e
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. MAKING SEAMLESS I0T NOMADIC

Network Provider UOPENROAN“NG

WIRELESS BROADBAND ALLIANCE

: j Issues
Identity Provider / OpenRoaming o

Certificate .

Handset Service Public
Brands Providers  \Wi-Fi

-
-
-
—

E o

=TT Smart Home
v ? { Connectivity
Smart City 1~ ol o) e Provider
= N N E]
ERTE N

>
(=R g e
Public Ei EHE |
transport HoteI Shopplng Hospital ﬂ
or oo

[Vn" ctv CONNECTED!




' UNIFIED IOT CONNECTIVITY SERVICES
Eﬁﬂ ext-gen

Firewalls

Different Radio Technologies.
~— o Unified loT Connectivity All have the same need for a

~ o Control Service hyperscale and programmable |
) / . '
HH ‘ ‘ ayer of security and policy control.
L J 1] |
I I
[0 ]

LoRa
roadband pmms Cellular = Network Operator
ateways 1 Gateways 1 Servers Back-end

VA

P.4

Set-top box / Cellular LoRa

home router Base Stations Gateway (BS) /’\

DEVICE VENDORS
B
</

<
=

SGi

"




Step Up
Your Wi-Fi
and loT.
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Wi-Fi Sensing
Insights from its 15! Year in Market

CHRIS BEG

Analog Designer

Cognitive Systems

COGNITIVE™F



WIFI ¢

Insights from its |

Chris Beg



What is
WiFi Sensing?

Fusion of Wi-Fi & RADAR

Senses motion using existing
WiFi signals & infrastructure

Attributes location to the nearest
connected device

Affordable

Private

Easy to scale & upgrade
No additional hardware

v
v
v
v

COGNITIVE®




How is WiFi
Motion used

Security enhancement for indoor privacy

O E.) e
¥i Vedeome |

| TO THE LAKE

Did my landlord come to fix the sink? Did my rental guests arrive? Did he really sleep all night?!

COGNITIVE®®



Market Insights
Engagement is invaluable

(m)(m)(m)

000
00
00

(\ Retention rate is
@ Motion Detected 2 .7 X h|gher

for apps with
WiFi Motion™

Daily use of WiFi Motion™ is

2 '8 X higher

than comparable wireless
industry apps




Where is
WiFi Motion?

v'ew

China

COGNITIVE®?



Market Insights
loT Motion Sensors

Top

Gaining Brands
Popularity

Voice assistants

Gaming consoles
‘—‘_ -

Prlnters

amazon
N—)

Google
Roku

B® Microsoft

Set top boxes

Fitness bikes Picture frames

COGNITIVE®



Standards

Data Standards
Protection &

Privacy

Standards will make it Edge
easier to integrate WiFi Computing
Sensing universally.

802.11bf will define a
standardized mechanism
for powering sensing
services.

e

éService

Vendors

Open Source

Silicon Chipset

COGNITIVE®F



Collaboration

Soon WiFi Sensing will be
synonymous with WiFi.

Industry standards and a
collaborative foundation
will benefit other
innovators, service
providers and users.

COGNITIVE®



Home security

Usage data will drive Home | & User-Driven BN E?(T”Y insights

future applications g O\ : . . ercare

and collaborations. Market Appllcatlon . gnerrgtyhmanagement
\ ; X - mart home

How is WiFi
Motion Growing?

M rth d “ &7 \ ‘r/

any smart home an . » Small business
monitoring products Partnershlp e LIS  Hospitality
work better with Integration _—:i???"-—*'" Solutions VIR
motion insights. i,

COGNITIVE®®



Help shape the future of WiFi Sensing

WiFi Sensing is making WiFi better.
Together we can help it get better faster.

Join the conversation. Ask questions. Tell a friend.

COGNITIVE®F
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Home Connectivity: The Evolution From
Heterogeneous Networks to User-centric Smart Homes

WAEL GUIBENE Ph.D. - SMIEEE

Senior Staff Engineer, Wireless and loT Standards

Samsung Research America




Samsung Resedarch

-

Session: Carrier Grade Wi-Fi Delivering the
Future for the Smart Connected Home
Home Connectivity: The Evolution

From Heterogeneous Networks to>
User-centric Smart Homes

| 7/8/2021 | SRA / Wael Guibene

‘% WIRELESS GLOBAL  Wi-FI : POWERING INNOVATION SERIES

osossne CONGRESS 25 ma - 8uy, 2021
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Samsung Research

Navigating The Connected Home Landscape

#2 zigbee r

PHREAD

WAVE () Bluetooth




Smart Home Verticals & Growth Samsung Research

E=t, (Y Be

S—e
'Y ¥
N ‘/

Connectivity and Home Energy _ Comfort and Ease Lifestyle and
: Safety and Security :
Control Entertainment Management (Appliances) Health
. Routers/Access Points ¢  SmartTV o Smart Thermostat ¢  Smart Blinds/Shutters * Smart AC ¢  Smart Toothbrush
* CPE *  Smart Speaker *  Smart Meters *  Alarm Systems ¢  Smart Fridge *  Smart Yoga Mat
*  Extenders *  Smart Set Top Box e  Smart Bulbs ¢  Motion Sensors *  Smart Kettle e  Smart Alarm Clock
*  Mesh Systems e  Gaming Consoles ¢  Smart Switches *  Smoke Detectors *  Smart Coffee Maker *  Smart Bed
e Device Controllers ° Streaming Devices B Smart Plugs . Gas Leak Detectors » Smart Washing Machine Smart Thermometer
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Samsung Research

Smart Home Wireless Technologies

Sl - JOI - 1

Range (typical) < 10m/30ft < 100m/300ft Outdoor (Km/Miles)

Content distribution - @ ot
Focus on high data rates 9 BluetOOth un P

Sense & control € Bluetooth C @

N

Low energy/long battery life seaan - .\
. . ... LORa
Pr ri r lution "o Sub-GHz f: DU = UIGENU
oprietary solutions areye Qp D / Scean ~ :
Personal appliances Indoor networks Qutdoor networks
Typ|ca| applications (wrist band, smart watch, (internet, email, phone, (phone, chat, internet, smart
step counter, keyboard, security, energy management, city, industry 4.0, agriculture,

mouse, pointer, etc.) home monitoring, etc.) smart logistics, etc.)



Limitation of ‘Traditional’ Wi-Fi Systems and Need for Wi-Fi 6/6E Adoption Samsung Research

« The observation today is that in the 2.4GHz spectrum is over

65% congested and the 5GHz spectrum is already at ~50%
congestion

« 2.4GHz is also shared with home networking like: BT/BLE, Wi-Fi 6E era begins: Samsung releases world’s
ZigBee, Thread and other proprietary smart home technologies |first 6 GHz Wi-Fi smartphone

January 15, 2021 | Breaking News | by Claus Hetting, Wi-Fi NOW CEO & Chairman

Wi-Fi 6E & Intelligent Wi-Fi )

Samsung Neo QLED 8K TVs Earn Wi-Fi 6E
Certification From Wi-Fi Alliance

Korea on March 30, 2021 Audio Share

2021 Neo QLED TVs are the world’s first TVs to obtain Wi-Fi 6E Certification from
Wi-Fi Alliance (WFA), providing stable and reliable wireless connectivity

It's like extending the road from two lanes to four lanes,
opening up more connectivity to be utilized,




State of the Industry: Co-habituating Cloud-Centric Ecosystems
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Smart Home Adoption Challenges

Hardware

Ecosystem

Samsung Research

Software

g

I:(('Tl)zl

e
1’

Compliance with Network
Protocols

Separate protocols for Z-wave, Zigbee,
and Wi-Fi prevent devices from
working together.

Multiple Connectivity Models

The dispersion of devices across Z-
Wave, Zigbee, and Wi-Fi creates a
mess of multiple control points for
consumers where a multiprotocol
strategy would rescue user experience.

Transitioning from Centralized to
Edge Computing

Centralized computing slows
functionality and makes devices
captive to the dictator home hub and
its server.

Device Interoperability
Ecosystem collaboration is
necessary to allow devices to
communicate, share data, and
control disparate devices and
systems to improve user
experience.

User Experience

Erratic smart home functionality
results from a mess of siloed
devices and outages due to
over-reliance on centralized
compute power. Third party
“platform of platforms” and
service providers stepin as a
temporary solution, pocketing
smart home value and raising
prices for consumers.

]
o

Data Integration

Devices must not only communicate
with each other but must also have
shared data and semantic
interoperability to facilitate. This will
allow for better analytics to improve
user experience and provide data
monetization opportunities.

API Challenges

Suppliers must align on APlIs to
streamline user experience and reduce
barriers to adopting new devices.

Security

As providers continue to leverage
consumer data, privacy and security
remain a massive barrier for consumer
adoption.




The User-centric Smart Home: The Interoperability Smart Home

Good news! The industry is taking a step in the
right  direction with CSA - Matter
(formally Connected Home over IP)

All IP devices can still
connect to st party
cloud devices*

* CHIP not used for device-to-cloud
communication

zigbee alliance

Samsung Research

Common application layer + data model
Interoperability, simplified setup & control

. IP-based
Convergence layer across all compatible networks
Application 9 Secure

AES-128-CCM encryption with 128-bit AES-CBC
Open-source development approach
Based on market-proven technologies

Common protocol across device and mobile

Core operational functions, multiple device types
IP Framing & Transport Management
Low overhead

MCU-class compute, <128KB RAM, <1IMB Flash

Industry is moving towards interoperability
of technologies as well as inter-connection
of ecosystems: giving the End-user
liberty to bring home as many ecosystems
as they want and experience the
best-of-breed of smart home devices and
services!



Samsung Resedarch

Thank You!
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Wi-Fi Powering Innovation Series

Thursday June 3

Wi-Fi Innovations
Connecting your Worl-

* Social Impact of Wi-Fi— fror  wering the
world economy to how Wi-" .ielping the
green agenda and bridg’ e digital divide.

e Future of Wi-Fi—thr .de ahead - overall
market trends.
* L “livering the
carn anter

wireless experience for
onsumers and things.

* Regulc .es for Wi-Fi 7, Wi-Fi 6E and
OpenRoar

Thursday June 24th

Wi-Fi Innovations
For Hospitalitv

* Hospitality 2021 — What d .ne industry

need from Wi-Fi operato- 4 service
providers.

* Delivering the ne® 2ration Wi-Fi
ex, ~rience in hot dvenues.

* Driv  'aval’ <eting applications and
analytic . the next decade.

Thursday June 10t

Connecting the
Wi-Fi -enabled Enterpris-

* How can Wi-Fi address the em- - .1g needs of
enterprise to innovate and - ( post COVID
19.

* Industry 4.0 & loT: Em- 5 opportunities for
Wi-Fi in the 5G era.

* D, 'ing the conn / revolution in retail and

hosp.  '‘ty pos’ J19.
* Trains, .utomobiles — connectivity
into 2030.

» Marketing a,  :ations for Wi-Fi
* Private 5G and Wi-Fi

Wednesday June 30th

Connected Communitie-
Wi-Fi gets Smarterin th- . Era

» Market trends and drivers £ = .nart cities and
connected communities.

* Protecting our citize .vacy, security and

identity.

* / ddressing the divide through public Wi-
Fi.

* Theb avergence of 5G and Wi-Fi
6E.

* Monetizing  Fi and the opportunity case for
cities and loca. business.

Thursday June 17t

Wireless Innovation, Operation » . Customer
experience — Where next f  uperators?

* The future of wireless ne* KS.

* Delivering a gold star = . public Wi-Fi
experience —Seam! 2cure, permission-
based privacy.

* Testing perfc -e and optimization

. >nitoring.
W\ e the road to convergence &
Oper
* Emerg, .hnologies — Wi-Fi 7, FWA, 802.11be
and beyol.

Thursday July 8t

Carrier Grade Wi-Fi delivering the  .ure for the
smart connected +’ .e
* Market trends and drivers .esidential Wi-Fi.

 Key enablers for the W .t Home Era post
COVID 19.

* Delivering on the
Ne. 5 years of I

* Nex. are Wi-Fi Capabilities for in-
Home (s ,h, AR/VR and more....)

2cted home experience —
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Thank you to our Sponsors




MEMBERS WORKING SESSIONS - 28 — 29 SEP
OPEN CONGRESS -5, 7,19, 21 OCT

WI-Fl: POWERING
INNOVATION SERIES

Creating new possibilities for Carriers,
Enterprise, Cities and Things.

#wgcemea | #wifirevolution
#lovewifi

900+

ATTENDEES

100+

GLOBAL
OPERATORS

50%

CXO0’s

35+

SPEAKERS

25+

COUNTRIES



http://www.wirelessglobalcongress.com/
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THANK YOU FOR JOINING US!

Join us on the next WGC Webinar Series
www.wirelessglobalcongress.com

Register your interest

#wgcemea | #wifirevolution | #lovewifi


http://www.wirelessglobalcongress.com/
https://www.wirelessglobalcongress.com/register-your-interest-for-2021-events/

