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Day 2 Welcome address

9:30 AM (CT) Tiago Rodrigues, President & CEO, Wireless Broadband Alliance.

9:45 AM (CT) Closing the Connectivity Gap: How Wi-Fi Empowers Enterprises and Carriers
' Andrea Calcagno, CEO & Co-Founder, Cloud4Wi

10:05 AM (CT The Path to Wi-Fi Determinism— From Concept to Realization

Malcolm Smith, CTO Advisor — Wireless, Cisco.

Meeting the needs for Enterprise through AP-Agnostic Networks

10:25 AM (CT) GS Sickland, Cox Communications

Panel: Enterprise Connectivity Forum

Moderator: Tiago Rodrigues, President & CEO, Wireless Broadband Alliance.
Andrea Calcagno, CEO & Co-Founder, Cloud4Wi.

Mittal Parekh, Senior Director Product Marketing, RUCKUS Networks;
Rizwan Makhani, Business Solution Architect, Marriott International;

Brian Shields, VP of Software Engineering, Boingo Wireless.

10:40 AM (CT)
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€ CLOUD4WI

Closing the connectivity gap:
how Wi-FI emnpowers carriers
and enterprises

Andrea Calcagno, CEO & Co-Founder
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& A trusted by leading global
enterprises and partners

Company profile
4

(©) Enabling enterprises to offer a
~ seamless, secure WiFi access
and unleash innovative
location-aware experiences

@ Global presence with over 150
million mobile users connected
across 70,000 locations in more
than 150 countries

Some of our clients
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& The challenge:
The connectivity gap is a chasm

Poor indoor cellular coverage in many guest-facing facilities

Carriers

e Noservice and bad customer perception
e Increased churn
e Reduced total mobile cell capacity '

Enterprises

o Bad mobile digital experience
e Missed chance for extensive data collection

Copyright © 2024 Cloud4Wi



< The limitations of the old way
for enterprises

Captive Portal \
Fm P

- Carrier Offload [
Free Automatic WiFi Open Roq m I ng

Shop connected

o No seamless experience
- e Low security
e Low customer adoption }

e Limited data collection
e Limited actionable events

N 2N /
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& Seamless connectivity and engagement,

everywhere
MOBILE Automatic, Secure Connectivity WI-Fl
e —— with Carrier Offload or NETWORKS
. WBA OpenRoaming i
Carriers Enterprises
MNOs + Retail
MVNOs Restaurants

Shopping Centers
+ '@ CLOU D4W| Entertainment Venues
Transportation Hubs
WBA OR IDPs — Next-Gen Wi-Fi Platform I

Visitor Interact Portal +

K / Real-time Location Services \ /

Copyright © 2024 Cloud4Wi
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& How it works - First time visitors

Stores Profiles and
Profiles and correlates it with

ANP
€ CLOUD4AWI Third party
UE with RCOIs - MCC/MNC - IdPs
IdP X identity MNAIl Realms
RadSec Proxy
(( )) . I Access-Reguest
({ ) CCeSS CqUes
& | Discovery/AuthN (e Yy -l —T Access-Accept (CUI) IdP X
Access-Accept i -
+ Custom V3A
Decides if user
l Eng. | _ ~ cul . should be prompted
Rules Registry to the Portal
— Portal/AuthZ
({ E :’) <7 Enforcement H
—_ —
[+] ’ v

Portal Redirect Profile + Consent
(optional)
> CUl (if consent is
D8 provided)
@ ) < AuthZ/Portal| g Fortal
Dismiss
[+]

Online

(«

Copyright © 2024 Cloud4Wi

How it works

1. First-time visitors are intercepted on
the interact portal.

2. If they provide data and consent,
Cloud4Wi creates a related profile.

3. Once authorized, Cloud4Wi grants
them internet access.

12



How it works - Returning visitors

ANP
_ £ CLOUD4AWI
UE with RCOIs - MCC/MNC -
IdP X identity NAI Realms
RadSec Proxy
——
({ a )} (({ 0 })) Ace
T Discovery/AuthN TR _‘
— Access-Accept (CUI)
() cuttound- | L, cul
@ < N portal bypass Registry
o Online

!

Matching Profile
w consent found

!

Events
Classify Real-time | > Push and
Events V. Storage

Events Webhooks
Data APIs

Profiles
DB

00 - g

ANP

Copyright © 2024 Cloud4Wi

Third party
IdPs

How it works

1. Returning visitors connect
seamlessly without interception.

2. If they have provided data and
consent, Cloud4Wi classify and process
in real time their on-premises events.



& Cloud4Wi's dashboards

Visitor Profile

View Contacts Bk ‘@ Moments
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& The win-win for carriers and enterprises

For carriers

Reduced no-coverage area

Improved network performance

Enhanced subscriber satisfaction and

loyalty

OO0

/

For enterprises

Seamless Wi-Fi experience with
uncompromised security

Augmented and simplified customer data
collection

Deeper customer insights for location-

aware experiences /

Copyright © 2024 Cloud4Wi



< Transforming experiences in the real world

Players

For the carriers

Improved indoor coverage
Very low cost per bit

US grocery chain with over 2,200 stores

Carriers and WBA OR IDPs

Business outcomes

7.3M Unique users
in 6 months

11.3M Connections
in 6 months

Copyright © 2024 Cloud4Wi

For the grocery

10x more data collection
compared to captive portals



& Let's connect now

Cloud4Wi is more than a technology provider.
It's a business enabler.

- 4 “;L,i

@/_/ [N

Copyright © 2024 Cloud4Wi

Contact us now

[=] e [m]

&
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acalcagno@cloud4wi.com
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€ CLOUD4WI

77 Sands Street
New York City, NY 11201, USA
+1 (347) 296-8790

www.cloud4wi.com iInfo@cloud4wi.com
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The path to Wi-Fi
determinism

From concept to
realization




The changing Enterprise space
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OT Automation/Al
e.g. Autonomous Mobile Robot (AMR)

IT Collaboration / productivity

e.g. immersive AR/VR



The Determinism Problem

...now and in the future

Next-gen applications (robotics, AR/VR, etc) have strict requirements
Bounded (worst-case) latency, jitter, reliability

Deployment planning practices are coverage and throughput centric
- QoS is very difficult to predict given traffic load variation across ALL the APPs
Increasing spectrum (6GHz) reduces but doesn’t fundamentally eliminate jitter

New classes of (non-IT managed) devices exist in the Enterprise footprint
|OT and in particular P2P/C2C devices interfere with the Enterprise WLAN

The need for systematic determinism is clear



Path to Deterministic Latency & High Reliability
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Bounded Latency — even in high-traffic scenarios!

Source: https://mentor.ieee.org/802.11/dcn/22/11-22-0634-00-00be-802-11be-enhancements-for-tsn-time-aware-scheduling-and-network-management-considerations. pptx



Wi-Fi Determinism — Phase 1 (Wi-Fi 7)

T —
/ Low-latency

Scheduled
Triggered UL

Broadcast
((‘ ’)) Critical

Timg-slots

I

v
Non-critical B Txop
Unscheduled | -
Flows :

I

|
Critical
Scheduled
Flows

Non-critical
Unscheduled @

Flows

A

|
|
|
I
I
|
|
v

TXOP TXOP

No lJitter !

A

4q4——————

|
|
|
I
I
|
|
v

TXOP

TXOP truncated TXOP
To avoid critical
time slot

= Triggered uplink access (TUA) allows AP to schedule based on QoS Characteristics (e.g. latency)

= Restricted Target Wake Time (R-TWT) allows AP to “reserve” time-slots avoiding interference

© 2013-2014 Ciscoand/or its affiliates. All rights reserved.
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Wi-Fi Determinism — Phase 2 (Wi-Fi 8)

AP with ((‘ ’)) assigns critical time-slots
critical flows | A

|

% Coordination Groups (CG) formed dynamically

Inclusive of all co-channel neighbors (Enterprise APS,
P2P Group leaders/Mobile APs)

|
|
I
I
|
|
|
|
|
v

A I

RN |

b |

AR |

AR |

| | | |

RN |

AP with non- ((‘l))) : : : :
critical flows | | | | | CG leader established the WLAN wide schedule to

L l | attempt to meet the SLAs of ALL flows
| |

MAPC — o |

N |

by |

% L |

SN Ifl

. R L

Mobile AP | |

with critical iy v

flows
P2P Group

= Wi-Fi 7 enables determinism on a per AP / BSS basis

=  Wi-Fi 8 Multi-AP coordination (MAPC) enables determinism amongst managed APs and P2P Mobile APs

© 2013-2014 Ciscoand/or its affiliates. All rights reserved. Cisco Confidential 26




Takeaway

Deterministic apps are entering the landscape

Over-provisioning with spectrum doesn’t
Inherently BOUND KPlIs

Protocol-level mechanisms are needed to ensure
systematic low-latency outcomes

Wi-Fi 7 is the beginning of the journey
Wi-Fi 7 is the next step ...
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Determinism

...some of the tools

Enterprise QoS (E-QoS)

- WIFi7 SCS-based Service Level Agreement (SLA) based delivery (latency, jitter, reliability)
«  WIFi7 R2 Restricted Target Wake Time (R-TWT) based time-slot reservation

- WBA, IEEE: L4S (congestion marking)

Multi-Link-Device (MLD)
- Wi-Fi7 MLD-based real-time QoS optimized link selection (no band steering needed)
- Seamlessintra-AP (WiFi7) and inter-AP (Wi-Fi 8) roaming (no re-association!)

Multi-AP Coordination (MAPC)

- Scalable Wi-Fi8-based time/space/frequency coordination for high-density (HD)
determinism and dynamic wide-channel (e.g. 320MHz)

Enterprise spectrum/resource management (RRM)

« Resiliency (interference avoidance) via WiFi7 in-channel (puncturing) and WiFi7R2 off-
channel peer-to-peer (P2P) device coordination

L4S suppresses latency peaks in TCP

SLA-based Wi-Fi (SLAW)
scalable

SLA-based




WiI-Fi Certified 7 SCS

=) W Rich AV QoS =y
G i Q /
Best-effort QoS Scheduled
Low-latency

)

M Rich A7V QoS (.
e
= o3
—

= SCS (TCLAS) correctly classifies downlink (DL) traffic flows — undo Internet DSCP blanching

= AP schedules uplink (UL) via SCS (QoS Characteristics) — prioritizes deterministic STA/clients

© 2013-2014 Ciscoand/or its affiliates. All rights reserved. Cisco Confidential 30




WI-Fi 7 R2 — Restricted Target Wake Time (R-TWT)

Trigger ((( ) Broadcast Trigger

T) ger | o: ger .
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@ @ TXOP truncated
[

To avoid critical
time slot

Wi-Fi 7 Wi-Fi 7R2 w/ R-TWT

= Wi-Fi 7 SCS periodically schedules critical UL flows, but non-critical flows can cause jitter

= R-TWT reserves time-slots for time-critical flows so non-critical STA won’t break determinism

© 2013-2014 Ciscoand/or its affiliates. All rights reserved. Cisco Confidential 31




Wi-Fi 8 Coordinated R-TWT (C-R-TWT)

Trigger B’cast & Share Trigger

((‘ ’)) Periodic Jitter due to (( )) iodi No Jitter !!
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|
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v

TXOP
- o [

— 4 time slot
€D () |
Wi-Fi 7 A Wi-Fi 8 w/ C-R-TWT
Time-slots

= Wi-Fi 7 SCS+R-TWT provide determinism to a single AP but co-channel APs can interfere

= C-R-TWT extends determinism to multi-AP co-channel environments (e.g. HD)
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Wi-Fi 7 P2P/C2C (e.g. VLP) Coordination

Trigger . ;
QD)) Periodic Jitterdue to ((eqy) Degotiate  xop sharedw/ .
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|
I
I
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I
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|
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I
I
I
I
I
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I
I
I
I
I
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I
I
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I
: Optimally Aligned
I

-———— - - e =

TXOP
% v v R v S
P2P Group P2P Group R_equest
Wi-Fi 7 Hime lote Wi-Fi 7 w/ P2P TXOP

= Determinism can be impacted by P2P Groups (e.g. VLP Wi-Fi Direct) also w/ time-critical flows

= P2P TXOP Sharing allows both systems to achieve determinism

© 2013-2014 Ciscoand/or its affiliates. All rights reserved. Cisco Confidential 33
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Operator Perspective:
Meeting the needs for Enterprise
through AP-Agnostic Networks

June 13, 2024

Presented by:

GS Sickand

Wireless Engineering
Cox Communications, Inc.




CO

ENTERPRISES

Privately Held & Family-Owned
Founded in 1898 by Ohio Governor James M Cox
120+ Years of Innovation & Technology Leadership

COox NEW
AUTOMOTIVE" COX ‘ VENTURES

COX

Largest privately held telecom World leader in vehicle remarketing
J corF:mpany i>r/1 the USS. services and software for automotive Cleantech | Healthcare | Esports
dealers and global consumers _ A o
BRIGHT */FARMS  iorahealth w
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Cox Private Networks
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DEPTH IN ALL VERTICALS

Stay Connected, Wi -Fi, Connected Rooms, ITV and Free to Guest

-
BLUEPRINTRF

Industry Experience 11 Years
Who We Service

e Luxury & Full-Service Hotels

e Convention Centers

Our Solutions

» Guest Room Entertainment
 Free to Guest Video Services

» Advanced Convention Services
* IPC Voice

COX

BUSINESS

HN o

Industry Experience 40 Years

e Stadiums & Arenas

» Large Public Venues

Business WiFi

Reliable. Fast. Secure. It’sall possible
with business WiFi. Cox Business WiFi
provides the private and secure access
your company depends on — and the
reliable connection your customers need.

Complete WiFi coverage for your business
Enterprise-grade equipment

Professional installation

24/7 technical and customer support
Managed Wi-Fi

NOC as a Service

Internet Circuits

AN NN NN

COX


https://youtu.be/7g2MTWLWwxI
https://youtu.be/7g2MTWLWwxI

COX HOTSPOTS

Wi-Fi where you need it

Cox Hotspots provides access to four million Wi-Fi hotspots
nationwide for all Cox Internet customers at no additional charge.

You can take Cox Internet with you when you leave home.

Cox Hotspots provide fast, wireless, on-the-go internet connectivity for
your tablet, smartphone, or other Wi-Fi enabled devices.

Access more than four million hotspots to help you save on your wireless
data plan

Cox Hotspots are available in all Cox markets at the following outdoor
and indoor venues. Find locations near you at our Cox Hotspots page.

Cox Hotspots are available in all Cox markets at the following outdoor
and indoor venues.

Central business districts where people often eat, shop, and socialize
Waiting areas in professional small and medium size businesses

Residential multi-dwelling unit (MDU) common areas, including the pool
area, lobby, and recreational playground and parks

Cox Retalil Stores
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https://www.cox.com/residential/internet/learn/cox-hotspots.html

ENTERPRISE: WHAT'S WORKING?

Improvements

0 802.11 speed continues to improve

o More spectrum, more capacity - release of 6GHz is
huge!

o Wi-Fi7 adoption will continue to enhance customer
experience

o0 Solutions are more easily integrated into operator
dashboards/systems

0 BYOD devices are more intelligent handling roaming,
stickiness, near-far situations, etc. better thanin the
past

COX




SPEED AND SPECTRUM ON THE HORIZON

Increasing User Speeds and Experience

o0 Wi-Fi is still typically the bottleneck
User demands continue to grow
More devices connecting

More APs being deployed

More bandwidth @ wider channels == more
contention across even the new spectrum...

Help on the Horizon

0 6GHz adoption

o Wi-Fi 8 introduction of mmWave and better use of
spectrum through increased coordination

0 QoS, guaranteed throughput and security to
effectively communicate with 3GPP technologies

o MORE, MORE, MORE... continue to advocate for
more spectrum and better performance to stay in
front of user demands

O O O O

COX
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UE OPPORTUNITIES

o &

Device Intelligence and Influence

o Improved wi-fi and cellular decision making

o0 Algorithm should aim to enhance the user
experience

o Provider influence of connection decision
o Network insights on congestion

Experience Visibility

o Native visibility to UE experience
o Should be standards-based
o Should be device agnostic

Industry solution to maintain single SSID experience for Wi-Fi 7/WPA3 and legacy/WPA2

COX
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AP-AGNOSTIC NETWORKS

AP agnostic Wi-Fi architecture

0]

Opportunity to define standardized interface specifications for Wi-Fi
architecture
Define a common CUPS Architecture — control and user plane
separation
User Plane interface spec definition should include:

o 802.1g/local breakout

0 EOGRE/L2TPv3/L3VPN/VX-LAN
Control Plane interface spec definition should include:

o L3VPN

o IPSEC
Definition of common northbound API framework and constructs such
as AP Groups and attributes such as SSID

Benefits

O O O O O O

Standards and simplification drives lower implementation cost
Improved supply chains with less disruptions

Reduce operational complexity

Improved time to market for new features

Improved potential coordination and experience across vendors
Opportunities to enrich vendor eco-system

L~

Vendor #3
E

Standardized

controller??

-~
* I
<> endor#1
Cloud/cont ‘

MS e
.ﬂg‘

~

/

Vendor agnostic protocols, provisioining and integration

b

Operator Backoffice \

‘\ > Customer Dashboard
~

Support Dashboard

Fulfillment Tools

>
>
>

Configs

A =

Compliance Data

Self Healing/Optimizing
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Questions 777
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Wireless

OPENROAMING ) sriien

. . =
Automatic connection Eoy

OPENROAMING

Secure and Private

OpenRoaming - Global Wi-Fi Coverage Map

Improves User Experience
Increases Devices Connected
Increases Traffic

Reduces Customer Support Needs

SIM and Non-SIM Devices

https.//wballiance.com/openroamingmaps/



Wireless
Global Congress
Americas

. Yy,

N
Taw

WGC AMERICAS
CONNECTING OUR DIGITAL WORLD

COFFEE BREAK & NETWORKING
BE BACK IN 30 MINUTES AT
11.40 AM CT

www.wballiance.com | www.wirelessglobalcongress.com #WGCAMERICAS | #wifirevolution | #lovewifi



http://www.wballiance.com/
http://www.wirelessglobalcongress.com/










































































































































































































Wireless
Global Congress
Americas

Howard Buzick
Principal, Buzick Consulting, LLC.

Panel Moderator

www.whballiance.com | #WGCAMERICAS | #wifirevolution | #lovewifi
www.wirelessglobalcongress.com










Slopei Congress THANK YOU TO
sl o OUR SPONSORS

A\

MARRIOTT

sINGLER)GITS

s .
‘);,1 RUCKUS

OpenRoaming Broker OpenRoaming Hardware Partner Event Partner ‘X

<
WL 1

-

OpenWiF RouteThis ﬁRUCKUS. ' N % '







REGISTER NOW FOR WGC EMEA 2024

wirelessglobalcongress.com



http://www.wirelessglobalcongress.com/

	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Closing the connectivity gap: 
how Wi-Fi empowers carriers 
and enterprises

Andrea Calcagno, CEO & Co-Founder
	A trusted by leading global 
enterprises and partners
	Slide Number 9
	Slide Number 10
	Slide Number 11
	How it works - First time visitors
	How it works - Returning visitors
	Cloud4Wi’s dashboards
	The win-win for carriers and enterprises
	Slide Number 16
	Let’s connect now
	Q&A
	Slide Number 19
	Slide Number 20
	The path to Wi-Fi determinism  ��From concept to realization
	The changing Enterprise  space 
	Slide Number 23
	Path to Deterministic Latency & High Reliability
	Wi-Fi Determinism – Phase 1 (Wi-Fi 7)
	Wi-Fi Determinism – Phase 2 (Wi-Fi 8)
	Takeaway
	BACKUP
	Slide Number 29
	Wi-Fi Certified 7 SCS
	Wi-Fi 7 R2 – Restricted Target Wake Time (R-TWT)
	Wi-Fi 8 Coordinated R-TWT (C-R-TWT)
	Wi-Fi 7 P2P/C2C (e.g. VLP) Coordination
	Slide Number 34
	Operator Perspective: �Meeting the needs for Enterprise through AP-Agnostic Networks
	Slide Number 36
	Slide Number 37
	Slide Number 38
	ENTERPRISE: WHAT’S WORKING?
	SPEED AND SPECTRUM ON THE HORIZON
	UE OPPORTUNITIES
	AP-AGNOSTIC NETWORKS
	Questions ???
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	DAY2_WGC Americas 2024_2 of 3-Final.pdf
	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Setting the scene on wireless connectivity in passenger transport – Expectation vs. Reality
	Slide Number 7
	What I will cover today
	Backhaul Shapes Wi-Fi on Transport Characteristics
	Cellular Backhaul
	This….                            not that
	CCJPA Onboard Wi-Fi History
	Service Delivery Partnership
	Backhaul and service performance enabled via:
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Commercial Wi-Fi Interest in Public Transport
	Public Transport: A Spectrum of characteristics related to WiFi use
	Finding Wi-Fi/Cellular/Network/Radio Signal Employees in Public Transport
	Public Transport and Wi-Fi For Smaller Agencies
	What I covered today
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31

	DAY2_WGC Americas 2024_3 of 3-Final.pdf
	Slide Number 1
	Slide Number 2
	TIP OpenLAN Summit�Welcome Address
	Slide Number 4
	OpenLAN Summit
	Thank You!
	Slide Number 7
	Slide Number 8
	About WorldVue
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Strong Roots in Wireless
	NaaS platform for MSP’s
	Shasta NaaS For Partners
	Slide Number 19
	OpenLAN Switching (OLS)
	Yet Another Open Switching Project ????
	OpenLAN Switching – SONiC Architecture
	Diverse HW/SoC/NOS – Unified Mgmt. Paradigm
	OpenLAN Switch Project
	Come Join OLS Community !!!
	Slide Number 26
	OpenWiFi platform, example deployments & roadmap
	�About NetExperience
	Slide Number 29
	Key Platform Features
	Slide Number 31
	Vertical Markets
	Types of Service Providers
	Examples
	2024 Roadmap 
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42


