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Introduction

Thanks to recent updates, Wi-
Fi has managed to remain in the
spotlight even in a world buzzing
with the excitement of 5G, and in
many cases, is competing directly
with or being used in conjunction
with the latest generation of cel-
lular technology.

When 802.11ac, or Wi-Fi 5, was re-
leased in 2014, it was the newest,
fastest and most reliable version of
Wi-Fi. However, 802.11ax, or Wi-Fi 6,
was certified by the Wi-Fi Alliance
in the fall of 2019. At the time, the
Alliance’s VP of Marketing Kevin
Robinson predicted in a conversa-
tion with RCR Wireless News that
the certification would mark a sig-
nificant inflection point in terms
of the adoption rate of Wi-Fi 6.

Wi-Fi 6 stands out amongst previ-

ous Wi-Fi upgrades in two import-

band, makes an additional 1200
megahertz of pristine spectrum
available for unlicensed Wi-Fi use.
Further,

Fi devices won’t operate on the 6

inefficient legacy Wi-

GHz band, and therefore, won’t
bog down the network. As a result,
the new technology is expected to
be ideal for indoor mesh connec-
tivity, as well as delivering more
reliable video streaming and home
security connections.

In terms of adoption, Wi-Fi 6 is
expected to not only emerge any-
where that Wi-Fi is already being
used — which, of course, is practi-
cally everywhere — but it will also
allow Wi-Fi to go where previous
generations of Wi-Fi have rarely
gone before, as industrial IoT con-
tinues to emerge as a promising

area for Wi-Fi 6 because it offers

more deterministic behavior than
you had with previous generation
of Wi-Fi.

This report will explore user
adoption and device availability of
Wi-Fi 6 and 6E, as well as provide
a brief look at what’s next for the

evolution of Wi-Fi.

What makes Wi-Fi 6 so special?
Spectrum

Wi-Fi 6, just like the version before
it, will continue to use exclusively
unlicensed spectrum. However, in
addition to the 5 GHz band that was
used for Wi-Fi 5 (or 802.11ac), Wi-Fi
6 will also use the 2.4 GHz band. Wi-
Fi 6 also continues to operate in the
60 GHz band and at 900 MHz (Ha-
Low), which offers longer range
and lower power connectivity for

low-bandwidth IoT applications.

ant ways. The first is that unlike The generations of Wi-Fi

past upgrades, which focused sole-
ly on faster speeds and bigger chan-
nels, Wi-Fi 6 is about making the
network more efficient. The second
is the emergence of Wi-Fi 6E, a de-
velopment considered by many to
be the biggest thing to happen to
Wi-Fi in the last decade.

Wi-Fi 6E, which refers to ex-
tending Wi-Fi 6 into the 6 GHz

Maximum Year
IEEE Standard Frequency data rate certified
Wi-Fi 1(802.11b) 2.4 GHz 11 Mbps 1999
Wi-Fi 2 (802.11a) 5.4 GHz 54 Mbps 1999
Wi-Fi 3 (802.11g) 2.4 GHz 54 Mbps 2003
Wi-Fi 4 (802.11n) 2.4 &5 GHz 600 Mbps 2008
Wi-Fi 5 (802.11ac) 5GHz 6.9 Gbps 2014
Wi-Fi 6/6E (802.11ax) 2.4 & 5 GHz/6 GHz 9.6 Gbps 2019/2021




The 60 GHz band, in the milli-
meter wave region of spectrum, is
well-suited to deliver multigigabit
speeds, but due to limited propaga-
tion, its distance is shorter than the
other frequencies used by Wi-Fi- 6.
Further, the development of Wi-Fi
6E — mentioned previously — deliv-
ered an additional 1200 megahertz
of spectrum in the 6 GHz band,

which, again, is unlicensed.

Features and opportunities

The most obvious improvement
that Wi-Fi 6 will of fer over previous
generations of Wi-Fi is, of course,
speed. In fact, when used with a sin-
gle connected device, maximum po-
tential speeds should be up to 40%
higher compared to Wi-Fi 5 — a 6.1
Gbps increase.

This feat of speed is accomplished
through more efficient data encod-
ing, resulting in higher through-
put. The 9.6 Gbps speed of Wi-Fi 6
is more of a theoretical maximum,;
however, the beauty of that 9.6
Gbps is that it doesn’t have to go to
a single device but can instead be
split up across a whole network of
devices, resulting in more speed for
each device on the network.

Unlike Wi-Fi 5, Wi-Fi 6 utilizes

a channel access method called
Orthogonal Frequency Division
Multiple Access, or OFDMA. The
method allows for the division of a
wireless channel into a large num-
ber of sub-channels, with each one
carrying data intended for a dif-
ferent device.

For Extreme Networks’ Direc-
tor of Wireless Networking at the
Office of the CTO David Coleman,
OFDMA is where “you’ll get the big-
gest bang for your buck.”

“In the past,” he explained, “if an
access point [AP] was talking to
multiple iPads, it took turns. Now, it
can take a channel and divide that
channel into four resource units
and send data in these smaller
sub-channels to four clients at the
same time. The bulk of Wi-Fi use is
very ‘bursty’ and low-bandwidth,
and this particular technology is
good with low-bandwidth applica-
tions and leads to better frequen-
cy reuse, reduced latency and in-
creased efficiency.”

Another key characteristic of
Wi-Fi 6 is its use of 1024 Quadra-
ture Amplitude Modulation (QAM),
compared to 256 QAM with Wi-Fi
5. QAM combines radio frequen-

cy wave amplitude and phase to
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transmit bits per symbol; the high-
er the QAM, the more spectral effi-
ciency and the more data through-
put. Wi-Fi 6’s QAM upgrade enables
throughput increases by as much as
25% over Wi-Fi b.

Wi-Fi 6 also has an improved ver-
sion of Multi-user Multiple-Input
Multiple-Output (MU-MIMO) that
lets devices respond to the wire-
less access point at the same
time that involves multiple anten-
nas, which let the access point talk
to multiple devices at once. With
Wi-Fi 5, the access point could talk
to devices at the same time, but
those devices couldn’t respond at
the same time.

Another Wi-Fi 6 capability that
will improve performance in con-
gested areas is spatial frequency
reuse. Currently, access points near
each other that are transmitting on
the same channel listen and wait
for a clear signal before replying.
On Wi-Fi 6, wireless access points
near each other can be configured
to have different Basic Service Set
(BSS) “colors,” which are really just
a number between 0 and 7. A de-
vice on Wi-Fi 6 may notice a trans-
mission with a weak signal and a

different “color,” and then ignore
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this signal and move forward with
its own transmission without lag.
“Target wake time” (TWT), a fea-
ture that tells the device exactly
when to put its Wi-Fi radio to sleep
and exactly when to wake it up to
receive the next transmission, was
also introduced in W-Fi 6, and ac-
cording to LitePoint’s Director of
Product Marketing Adam Smith,
Wi-Fi is

ing” towards being an industrial

represents that “inch-

“If Wi-Fi 6 can deliver highly
reliable, high quality and high
bandwidth communications
in this type of factory
environment, then it can
deliver it almost anywhere.”

Tiago Rodrigues, CEO, Wireless
Broadband Alliance

technology by introducing the
beginnings of a quality-of-service
guarantee.

“The thing Wi-Fi struggles with
in industrial settings is the lack of
a managed network concept. But,
if you can start scheduling traffic
[...] then you can get something a
little bit more like quality-of-ser-
vice guarantee,” said Smith, adding
that while TWT’s primary func-
tion is to provide battery savings
for IoT products, it also introduc-
es the ability to schedule when a
device is or is not communicating
with the network.

“And so, the idea of being able to
schedule traffic is a step towards
being able to say ‘ok, here is where
I can guarantee a latency’ That
concept, previously, wasn’t in Wi-
Fi,” he continued.

The Wi-Fi
similarly declared that Wi-Fi has

Alliance’s Robinson
been on “a very steady progression
into industrial environments.”
“With the addition of OFDMA,
where you can mix high-through-
put traffic and latency-sensitive
small packets, you can schedule
those packets in a way that ensures
the expected service levels and con-

sistent delivery.”

Case study: Wi-Fi 6 in a challenging
enterprise environment

In January 2020, the Wireless
Broadband Alliance (WBA) an-
nounced the successful comple-
tion of its phase one trial of Wi-Fi
6 infrastructure and services with
Mettis Aerospace, a UK. design-
er and manufacturer of preci-
sion-forged, machined and sub-as-
The first
Wi-Fi 6 industrial enterprise and

sembled components.

IoT trial of its kind, it proved an
important part of the WBA’s Wi-Fi
6 test and development program.
The trial took place at the Met-
tis Aerospace facility in the West
Midlands

WBA member companies including

in collaboration with

Broadcom, Cisco, iBwave and Intel,
as well as Concurrent Engineering
and Keysight Technologies.
Previously, Wi-Fi failed to work
in Mettis’
environment. But, during the Wi-
Fi 6 trial, speeds of 700 Mbps us-
ing 80 megahertz channels were

challenging factory

achieved, and low-latency applica-
tions, like video calling and video
streaming, performed well laten-
cies less than 6 ms.

“The completion of this ini-
tial phase marks a significant
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milestone for the adoption of
Wi-Fi 6,” said WBA CEO Tiago Ro-
drigues. “The Mettis facility is an
especially challenging environ-
ment for wireless communication.
Nevertheless, the field tests in this
highly charged atmosphere have
proven that Wi-Fi 6 technology
works well and can play a vital
role within the industrial enter-
prise and IoT ecosystem. If Wi-Fi
6 can deliver highly reliable, high
quality and high bandwidth com-
munications in this type of factory
environment, then it can deliver it
almost anywhere.”

The utilized
equipped with the Broadcom
BCM4375 and Intel AX200 Wi-Fi 6

chipsets, to conduct tests that in-

trial devices

cluded 4k streaming from a web-
cam mounted on machinery within
the factory, 4k YouTube streaming
from a laptop with an Intel AX200
chip, uploads of very large video
files over Wi-Fi, roaming, latency
and persistent connectivity during
Wi-Fi video calling using smart-
phones equipped with Broadcom’s
BCM4375 chip and augmented re-
ality testing of machinery using
devices with Wi-Fi 6 chipset.

At the time, Gabriel Desjardins, di-
rector of marketing for the Wireless

Communications and Connectivity
Division at Broadcom, expressed
the belief that this demonstration
of “the superior performance, scal-
ability and reliability of Wi-Fi 6”
will pave the way for new, low-cost
use cases for enterprises around
the world.

Wi-Fi 6E: ‘A spectrum update, not
just a technology update’

The United States Federal Com-
munications Commission (FCC) ap-
proved opening up the 6 GHz fre-
quency band for unlicensed use by
Wi-Fi 6 technology in April 2020,
a decision many called monumen-
tal and historic. At the time, the
WBA’s Tiago Rodrigues said that
“Wi-Fi 6E will rewrite the rules of
what is possible” and that it will
lead to “higher speeds, low latency
and service levels that are equiva-
lent to 5G networks.”

Wi-Fi 6E promises to deliver faster
connectivity speeds and improved
capacity when compared to both
24 GHz and 5 GHz Wi-Fi, making
it ideal for smartphones, tablets,
laptops and, perhaps most exciting,
virtual/augmented devices. Fur-
ther, the MU-MIMO capabilities of
802.11ax, or Wi-Fi 6, combined with
6 GHz will create a number of use

cases both in the home and in the
enterprise space.

When it comes to the home en-
vironment, CommScope’s CTO of
Home Networks Charles Cheevers,
sees a huge opportunity for Wi-Fi 6E.

The problem with Wi-Fi 6 in the
home, Cheevers explained, is that,
at least for now, it has to share the
network with several devices that
are Wi-Fi 4 or 5.

“You get none of the benefits of
Wi-Fi 6 from the scheduling per-
spective when you buy your first
Wi-Fi 6 AP,” he commented. “What
you do get is 15-35% general im-
provement, but not the 4 times im-
provement that is possible.

“But with Wi-Fi 6 in the 6 GHz
band, you are getting almost ether-
net-like in quality — reliable trans-
mission from one place to another,”
he said, adding that this has signif-
icant implications for gamers, who
are often tethered to the wall via
an ethernet to ensure the best play-
ing experience.

This, in addition to increased de-
terminism, will finally make con-
sumer applications like AR and
VR “work properly,” according to
Cheevers.

“When you can now do determinis-

tic packet transmission and arrival,




things like AR and VR now become
possible on Wi-Fi,” he claimed.
Technology manufacturers were
particularly excited about Wi-Fi
6E, with chipmakers like Broad-
com and Qualcomm quick to de-
velop 6E chips months before the
new technology was certified. In
fact, in a conversation with RCR
Wireless News in May 2020, Qual-
comm’s Senior VP and GM of

“It’s hard to move into the
multi-user mode of Wi-Fi 6

until you get out of [the legacy]
spectrum. Spectrum is a huge
piece for Wi-Fi to really take the
next leap.”

Adam Smith, Director of Product
Marketing, LitePoint

Connectivity Rahul Patel said the
company is “very excited about
Wi-Fi 6E. For us and our custom-
ers, we all are very enthusiastic
and eager to launch [compatible
devices|as quickly as possible.”

In addition, Patel claimed that,
at the time, Qualcomm already
had more than 70 Wi-Fi 6-enabled
devices and an additional 200 or so
access point and gateway designs.

Then, in December 2020, the FCC
certified the first Wi-Fi 6E device,
a low-power indoor transmitter
from Broadcom, authorized by
the FCCs Office of Engineering
and Technology. In response to
the news, FCC Chairman Ajit Pai
issued a statement, calling the au-
thorization “an exciting glimpse of
America’s Wi-Fi future.”

“It’s a spectrum update, not just a
technology update,” Extreme Net-
works’ Coleman recently told RCR
Wireless News, adding that 6 GHz
operation will “carry Wi-Fi” into
new areas.

“I think starting this year and into
2022, in the enterprise space, people
are going to take a bigger notice [of
Wi-Fi] and be more eager to update
their networks [...] simply because

they’re going to have this new, clean
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spectrum that was not previously
available,” he continued.

Smith of LitePoint agreed, com-
menting that use of the 6 GHz
spectrum, on which only Wi-Fi 6
clients can operate, is necessary for
a real “game-change move” in how
Wi-Fi is used. This is because with-
out legacy clients bogging down
the newly released spectrum, the
network experiences a significant
improvement in density, reliability
and throughput.

“Once you're in the 6 GHz band,
you're going to be a multi-user,
OFDMA-compliant device rather
than the ol’ wait-in-line device,”
he explained. “Even if Wi-Fi 6 was
being adopted in a major way, it’s
still just existing with these legacy
clients, and it’s hard to move into
the multi-user mode of Wi-Fi 6 un-
til you get out of [the legacy] spec-
trum. Spectrum is a huge piece for
Wi-Fi to really take the next leap.”

Global 6 GHz progress

According to the Wi-Fi Alliance,
more than 41 countries worldwide
have already designated 6 GHz for
unlicensed use, while many more
are actively working to open up
the band.
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Countries enabling or considering Wi-Fi 6E

Country
Argentina
Australia
Brazil
CEPT

Canada
Chile
Colombia
Costa Rica

Egypt
European Union

Guatemala
Honduras
Japan
Jordan
Kenya
Malaysia
Mexico
Morocco
New Zealand
Norway
Oman

Peru

Qatar

Saudi Arabia
South Korea
Tunisia
Turkey

United Arab Emirates

United Kingdom
United States

Status
Considering
Considering
Adopted
Considering

Adopted
Adopted
Considering
Adopted
Considering
Adopted

Adopted
Adopted
Considering
Considering
Considering
Considering
Considering
Adopted
Considering
Adopted
Considering
Adopted
Considering
Adopted
Adopted
Considering
Considering
Adopted
Adopted
Adopted

Spectrum

5925-6425 MHz
5925-7125 MHz
5925-7125 MHz
5925-6425 MHz

(only considering 5945-6425)

5925-7125 MHz
5925-7125 MHz
5925-7125 MHz
5925-7125 MHz
5925-6425 MHz
5925-6425 MHz

(only adopting 5945-6425)

5925-7125 MHz
5925-7125 MHz
5925-7125 MHz
5925-7125 MHz
5925-7125 MHz
5925-7125 MHz
5925-7125 MHz
5925-6425 MHz
5925-6425 MHz
5925-6425 MHz
5925-6425 MHz
5925-7125 MHz
5925-7125 MHz
5925-7125 MHz
5925-7125 MHz
5925-6425 MHz
5925-6425 MHz
5925-6425 MHz
5925-6425 MHz
5925-7125 MHz

Wi-Fi 6 and 6E device adoption and
availability

According to data published by
research and advisory firm The Lo-
gistics 1Q, public Wi-Fi hotspots are
likely to reach 628 million by 2023,
of which 11% will be Wi-Fi 6 hotspots,
particularly in locations like airports,
public transportation, retail, health-
care, smart cities and stadiums.

In 2026, smartphones support-
ing Wi-Fi 6 and 6E are expected to
account for more than 90% of the
total smartphone market, while
more than 60 million Wi-Fi 6 & 6E
chipsets are expected to be shipped
for automobiles by the same year. In
addition, gaming devices supported
by Wi-Fi 6 and Wi-Fi 6E are expect-
ed to have a 40% compound annual
growth rate between 2020 and 2026.

Cumulatively, it is anticipated
that by 2026, there will be more
than 13 billion devices shipped that
are enabled with Wi-Fi 6 and Wi-Fi
6E, with a CAGR of approximately
26% between 2020 and 2026.

Further, the IDC estimates that by
2022, there will be more than 3.5 bil-
lion Wi-Fi 6 product shipments and
almost 20% of all Wi-Fi 6 device ship-
ments will support 6 GHz. By 2025,
the IDC continued, there will be 5.2
billion Wi-Fi 6 product shipments,
41% of which will be Wi-Fi 6E devices.




Biliens

B Considering 5925-6425 MHz

B Adopted 5925-6425 MHz

wifg) 6
CERTIFIED
certification stans

Map of Wi-Fi 6E adoption
B Adopted 5925-7125 MHz

| Considering 5925-7125 MHz

Source: The Wi-Fi Alliance
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Source: The Wi-Fi Alliance
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It appears that how the adoption
rate of Wi-Fi 6 compares to previous
generations of Wi-Fi technology,
however, is a matter of perspective.
For LitePoint’s Adam Smith, Wi-Fi
6 adoption is really only being seen
in the smartphone segment, while
he says “none” of the smart home
products have Wi-Fi 6 today.

“Considering that Wi-Fi is still
handling all of our indoor traffic,
there just aren’t that many devices
out there,” he offered. “With APs,
unless you've gone out and specif-
ically purchased a Wi-Fi 6 access
point, you'’re probably running Wi-
Fi 5 at home, and so even if you've
got your Wi-Fi 6 phone, you're oper-
ating in legacy mode.”

Wi-Fi Alliance’s Kevin Robinson,
on the other hand, claimed that
the adoption of Wi-Fi 6 “has far
outpaced the adoption of previous
generations of Wi-Fi,” and further,
that adoption is “across the board.”

“Particularly with Wi-Fi 5,” he ar-
gued, “you saw adoption in specific
segments, and in those segments,
you still had a sizable number of de-
vices that remained on Wi-Fi 4, and
in fact, continue to stay on Wi-Fi 4.”

Because there are still Wi-Fi 4 de-
vices out there, there is essentially
a double migration going on as both
Wi-Fi 4 and 5 devices are being
swapped out for Wi-Fi 6 devices.
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A closer look at the opening of the
6 GHz band for unlicensed Wi-Fi
use in select countries:

The U.K. requlator Ofcom freed up 500 megahertz of
spectrum in the 6 GHz band, at 5925-6425 MHz, for
unlicensed indoor Wi-Fi and low-power outdoor Wi-Fi
usage in July 2020, making it the second country in the
world to do so. While less than the U.S.s staggering 1.2
gigahertz-wide spectrum release, the 500 megahertz
of new Wi-Fi spectrum was still considered a huge step
forward for the U.K's wireless industry. The new spec-
trum will accommodate three new 160 megahertz Wi-Fi
channels or up to 24 new 20 megahertz Wi-Fi channels
at an EIRP of 250 mW.

South Korea approved 1.2 gigahertz of spectrum in
the 6 GHz band, at the 5.925 MHz to 7.125 MHz range,
for unlicensed Wi-Fi use in October 2020. Like the U.S.,
South Korea made the entire 6 GHz band available for
free indoor use. When the country’s Ministry of Science
performed 6 GHz Wi-Fi testing, it found that wireless
speeds were capable of reaching 2.1 Gbps, which is five
times faster than the currently available Wi-Fi speeds. In
addition, spectrum in the 5.925 MHz-6.455 MHz range
will also be usable for device-to-device connections,
regardless if it is indoors or outdoors.

Chile joined the growing list of countries to release the
entire 6 GHz band to Wi-Fi in October 2020, and in doing
50, hecame the first country in South America to release
the 6 GHz band to Wi-Fi and only the third country to
release the full 1.2 gigahertz. In a slight deviation from
the U.S. FCC, Chilean regulators appear to be permitting a
maximum EIRP of 1W (30 dBm) for indoor use APs. Addi-
tional APs restrictions for using the band include the use
of internal batteries and external or removable antennas.]

W-Fi5 brought improvementsto the
5 GHz band, so if you're operating a
single band device in a 24 GHz band
only, and are still on Wi-Fi 4,” Robin-
son explained further. “There is no
such thing as Wi-Fi 5 for that band,
so yes, if you're looking at enterprise
APs, those are all dual-band devices,

Wi-Fi®
by the numbers

2021

cumulative
device shipments

devices in use |

Wi-Fi 6 device |
shipments &

Sources: Cisea, IDC, Telecam

%, Wi-Fi Alliance

so they of course moved on to Wi-Fi
5 and are now moving on to Wi-Fi 6.
But now with Wi-Fi 6 bringing im-
provements to both bands, you're
getting the adoption rates in those
dual-band devices, but also for those
single-band [or Wi-Fi 4] devices.”
Additionally, because Wi-Fi 6 of-
fers improved network efficiency
and determinism, it brings value
even to devices that don’t need to
operate at top speed, but will benefit
from a more deterministic experi-
ence, such as low-power IoT devices.
“For that reason, even a fairly con-
strained device that has lower perfor-
mance requirements is going to con-
sider upgrading to Wi-Fi 6 because of
the overall benefits it will provide,”
Robinson said, adding that this will
increase Wi-Fi 6’s rate of adoption.
When 6E,
Smith said that only premium

it comes to Wi-Fi

338

million

economic value

annual device
shipments

mobile traffic
offloaded to Wi-Fi

| access points

f mq. global public

Wi-Fi 6E device -
shipments m’]
T

smartphones like the Google Pix-
el 6 are currently compatible, and
Extreme Networks’ David Coleman
indicated that by February 2022,
there will likely be roughly anoth-
er six or seven Wi-Fi 6E-compatible
smartphones on the market.

Regardless of how Wi-Fi 6’s adop-
tion compares to Wi-Fi 5’s, Smith
thinks that the large amount of
uplink traffic generated by the
increasing number of smart home
devices in everyone’s homes will
drive residential Wi-Fi 6 adoption.

“All these machines in the house
or the office are starting to gener-
ate a significant amount of uplink
traffic [...] whether that’s machine
learning up to the cloud [or some-
thing else], but all of these things
do unscheduled traffic all the time,
and that is potentially going to be a
bit of a driver,” he predicted.

10



Source: TechieTechTech, based on publicly reported information]

Handsets with Wi-Fi 6 compatibility

_
_- o

(as of November 2021)

iPhone 11 Series

Samsung Galaxy Note 10 and Note 10+
Samsung Galaxy SI0, SI0+, SI0 SG and Sl0e
Samsung Galaxy 520, 20+ and 520 Ultra SG
iPhone SE 2020

Xiaomi Mi 10 SG and Mi 10 Pro SG

Samsung Galaxy Fold SG

OnePlus 8 and OnePlus 8 Pro

LTE Red Magic SG

. Sony Xperia 111
. LGV60ThinQ SG

Motorola Edge Plus

. VivoiQ003 3G
. Realme XSO Pro SG
. Samsung Galaxy S20 FE SG

iPhone 12 Series

. OnePlus 8T SG

Samsung Galaxy Z Fold 2

. Samsung GalaxyZ Flip SG

. Samsung Galaxy S21 and 521 Plus

. Vivo 26 5G

. ASUS ROG Phone 3 and Phone 3 Strix
. ASUS Zenfone 7 and 7 Pro

Xiaomi Mi 10T SG and Mi 10T Pro SG

. OnePlus 9, 9R, 9 Pro

. Realme X7 Pro and X7 Pro Ultra

. OnePlus Nord 2 SG

. Galaxy ZFlip 3 SG

. Galaxy Z Fold 3 SG (Wi-Fi 6E compatible)

. iPhone 13, 13 Mini, 13 Pro, 13 Pro Max

. Google Pixel 6 and 6 Pro (Wi-Fi 6E compatible)
. Motorola Edge 20 Pro

Q and A with Chandan
Mehndiratta, Senior Director of
Enterprise Wireless and Volume
Business, Cisco

From Cisco’s perspective, what does Wi-
Fi 6 bring to the table? What about 6E?
| am pretty stoked about Wi-Fi 6 and

Q
A

wireless as the technology for any access

6E. it gives us the opportunity to bring

mechanism that we want.

The biggest transformation [...] is if you
look at wireless, it's like every six months [the
standards] are changing.The spectrum opening
up [with 6E], the opportunity to talk about dif-
ferent wireless level of technologies not just Wi-
Fi, but also Bluetooth Low Energy, loT, Zigbee.
More devices want to connect wirelessly — this
is where the transformation is happening.

Wi-Fi 6 is where the determinism part of
wireless started happening and that made
sure that we were able to handle interference
and other challenges that were keeping people
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from moving from wireless as a ‘nice to have’
to ‘a must have. That transition happened with
Wi-Fi 6.

But then think about Wi-Fi 6E. It is a much
cleaner spectrum than 2.4 GHz or 5 GHz,
which helps us grow from a device perspective
to a point where we have spectrum-level de-
terminism with almost ultra-reliable connec-
tivity that we could never imagine. In fact, we
are able to see connectivity coming in from a
wireless perspective up to a Gigabit+ speed.
That was not possible in previous generations
because of spectrum availability.

6E can enable mission-critical deploy-
ments in loT, healthcare or places you want
ultra-low latency, like autonomous vehicles
or robotics in a wheelhouse. Because 6 GHz
comes with its own spectrum, wireless is be-
having like 5G in the sense that this spectrum
can be claimed, and AFC [Automatic Frequen-
cy Control] comes into play. From a technol-
ogy perspective, once you get that spectrum
assigned, it is yours and what that means is
you can now actually run anything on it with-
out contention and get capacities that were
not possible in the past.

How do W-Fi 6 & 6E change the ongo-
ing Wi-Fi vs. 5G conversation, particu-
larly in enterprises?

A

people might wonder why you would pick one

Because both of them are wireless
and they both have endpoints, some

over the other. Engagement with our custom-
ers shows that 5G has its own merits, mainly

11
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around determinism. In the past, Wi-Fi was
‘best effort’” when it came to sending data,
but Wi-Fi 6E changes that, as | mentioned,
so now, the question is do [Wi-Fi and 5G]
overlap? What our customers are teaching
us is that they will coexist depending on the
technology being used.

It's important to consider the radio infra-
structure investment. Wi-Fi is backward-com-
patible, so if you replace 2.4, GHz or 5 GHz
with 6E infrastructure, you can just start sup-
porting it with the same backend infrastruc-
ture; on the other hand, with 5G, you have
to start thinking about a new RAN. In some
cases, like outdoor locations or factory ware-
houses, it might make more sense to have
RAN instead of having to put a Wi-Fi 6 access
point every few feet or so.

Those are some of the cost differences
between upgrade to Wi-Fi 6 versus 5G.

But where it becomes more interesting
for our customers is looking at how they can
achieve a common policy, security, authenti-
cation, segmentation of the network irrespec-
tive of the technology choice that they made
for the endpoint to connect to. That is where
Cisco’s strength is. We understand client on-
boarding whether user or machine, we under-
stand how network segmentation need to work
and third, we can give a comprehensive end-
to-end view of the entire infrastructure being

run as one.

So, depending on the use case, the cus-
tomer may make the choice to go with a
5G-based RAN or Wi-Fi 6E infrastructure, but
at the backend, that is where integration it go-
ing to be a lot more exciting.

Q tomers are when it comes to upgrading
to Wi-Fi 6 and beyond.

A

are looking into deploying Wi-Fi 6 today.

Tell me more about where Cisco’s cus-

Based on our current transitions, al-

most all customers that we talk to

They are waiting for 6E to be standardized
and for the products to be available. A lot
of the AFC mechanisms, like switching from
low-power to high-power mode, is yet to be
determined depending on the country and
related regulations.

Wi-Fi 6E is yet to roll out for all vendors and
is more in the trial phase for most. We antici-
pate that it is going to be a 6 and 6E game for
the next 18 to 24 months before Wi-Fi 7 stan-
dardizing starts happening. Again, because of
backwards capability, the customers that de-
ploy Wi-Fi 6 in the meantime and move onto
7 later will be able to enjoy the same level of
architecture benefits on 6E and 7.

Q What is the impact of offering Wi-Fi

have on deployments?

A

structure level itself by offering the whole

as a service? What impact might that

Different customers have different
viewpoints. Some start at the infra-

Wi-Fi infrastructure as a service. That's the
first approach.

The second, and where we're seeing a lot
of interest is where a customer has its Wi-Fi
network, or the entire infrastructure set up,
but instead only certain parts of the network
are offered as a service as line of business
activities. These services run on the same in-
frastructure, but the right level of ROl can’t be
guaranteed because many of these use cas-
es are ephemeral; they may only be used for
the next few years, like remote working use
cases. Once everything opens up, the way we
work may go back to normal. So, they ask:
Should | invest in technology that | may not
need in two years?

If you enable as-a-service at any layer,
you could deploy the entire infrastructure as
a service, or you could deploy the network
and only offer a certain part of it as-a-ser-
vice. But, if you're network architecture is
not modular enough, and you're tied to ev-
erything in a monolithic way, it is very tough
to open up that layer and start interacting
with a vendor or partner to say hey | can
offer this as a service.

So that is what Cisco is working towards:
Making sure there is modularity at every lay-
er, so that our customers will get the benefit
of saying it's not just infra-as-a-service, it
might be line of business that | can offer a

certain customer.
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What’s next for Wi-Fi?

According to Robinson, the Wi-
Fi Alliance is already working on
the definition of Wi-Fi 7. While
the majority of its features are
not yet finalized, there are a few
direct enhancements over Wi-Fi 6
that are likely, including support
of 320 megahertz channels, which
is double the 160 megahertz of
802.11ax, the use of higher modula-
tion orders, optionally supporting
4096-QAM — up from 1024-QAM in
802.11ax; and the allocation of mul-
tiple resource units, such as groups
of OFMDA tones.

“Potential capabilitiesinclude low

latency and more determinism,”

said Robinson. “With Wi-Fi 7, we're
getting to the point of very high
probability determinism. And, of
course, it would not be a new gen-
eration of Wi-Fi without higher
speeds, as well.”

Robinson also shared that regard-
less of which features end up in the
Wi-Fi 7 standard, it is going to lever-
age the 6 GHz band “extensively.”

“In order to really use Wi-Fi 7,” he
continued, “it is imperative that Wi-
Fi and other unlicensed technology
get access to the 6 GHz band.”

Like Wi-Fi 6, Wi-Fi 7 (or 802.11be)
multi-band/
aggregation
higher

will also use

multi-channel and

operation and deliver

FEATURE REPORT

spectrum and power efficiency,
better
higher capacity density and higher

interference mitigations,

cost efficiency. The seventh gener-
ation of Wi-Fi is also referred to as
Wi-Fi Extremely High Throughput
as result of its projected ability to
support up to 30 Gbps throughput,
roughly three times faster than Wi-
Fi 6.

Wi-Fi 7 is expected to have more
efficient spectrum utilization,
making it ideal for enterprises as
they continue their digital trans-
formations and potentially add

AR/VR, IoT and IIoT applications
to their workflows. In addition,

Wi-Fi 7 will be optimized for video

Wi-Fi 7 Timeline

The IEEE 802.11be Enhancements for Extremely
High Throughput amendment will define the
next generation of Wi-Fi. It is scheduled to be
completed by May 2024,

It is expected that the Wi-Fi Alliance will base
Wi-Fi 7 on 802.11be and launch a certification
program as soon as the standardization
process is sufficiently mature.

As with previous Wi-Fi generations, pre-
certified products may be available even before
the publication of the IEEE amendment We
expect a gradual deployment of Wi-Fi 7
networks to follow the enterprise refresh cycles
and home AP updates. Wi-Fi's backwards
compatibility ensures a smooth transition to
Wi-Fi 7, enabling devices to connect to
networks using previous Wi-Fi generations.

Wi-Fi 7 timeline

July 2008 May 2019 5 years

May 2024
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Source: Intel Corporation

Courtesy of Intel Corporation
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applications, which will prove valu-
able in the enterprise space, but
also inside homes for use cases like
gaming, streaming and other smart-
home devices and services.

And the focus on video is para-
mount, as it is expected to become
the dominant traffic type very
soon. In fact, Cisco’s Visual Net-
working Index indicated that glob-
al IP video traffic will be 82% of all
IP traffic, both business and con-
sumer, by 2022.

IEEE plans to publish the 802.11be
amendment sometime in 2024, with

commercial deployment occurring

around the same time. Then, just
like Wi-Fi 6 and 6E, the Wi-Fi Alli-
ance will release its Wi-Fi 7 certifi-
cation program to ensure interoper-

ability and security standards.

Conclusion

Wi-Fi operation in the 6 GHz band
is considered an unprecedented de-
velopment in Wi-Fi evolution and
is widely expected to be a driving
force behind the adoption of Wi-Fi
6 devices, both in the home and in
the enterprise space.

But, with Wi-Fi 7 already in the
works, many end users might be

wondering if they should wait to
upgrade their Wi-Fi 5 devices. How-
ever, according to Smith, the leap
from 5 to 6 was “huge,” while 6 to
7 is “just like if they put the after-
burners on 6.”

Robinson agreed: “Wi-Fi 6 is to-
day’s generation of Wi-Fi. For
many applications, the capabilities
that it delivers will be perfectly
adequate. People should be very
comfortable going out and pur-
chasing Wi-Fi 6 and they should
feel future-proofed. We have a
very strong foundation right now
in 6 and 6E.” («»)
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