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Introduction: Mobility Becomes a Business Imperative
In the past decade, the mandate for today’s IT leaders has changed more than
that of any other executive positions in the business world. Business leaders are
looking to IT departments to help make workers more productive and find new
ways of working while lowering IT costs. Although doing both may seem daunting
to technology executives, the shift to mobile computing is a critical step in
achieving these goals. Mobile computing untethers workers from the shackles of
the traditional desktop and enables them to perform any task or access any
content from any location.
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Historically, delivering on mobile computing has been difficult. However, several
technology trends are converging to make this transformation possible:
• Wireless devices have proliferated. Just a few years ago, corporate
wireless-enabled devices were limited to laptops and a handful of custom-built
devices. However, over the past few years, the number of wireless devices
has exploded and now includes tablets, smart phones, vertically specific
devices, surveillance cameras and other devices. ZK Research forecasts that
the total number of wirelessly connected devices will grow globally to 2.7
billion by 2020, up from 1.7 billion at the end of 2013.
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• BYOD has become mainstream. The pressure to allow consumer devices in
the workplace has never been greater. This is one reason the 2014 ZK
Research BYOD Survey shows that 82% of CIOs now support the use of
consumer devices in the workplace (Exhibit 1). Consumer devices bring new
capabilities into the workplace because these “wireless first” devices have rich
media capabilities and can enable workers to access information faster.
• The mobile worker population is exploding. Historically, when one thought
of mobile workers, the definition included only field service individuals and
corporate professionals. Today, mobile workers can include campus workers,
hospital physicians, public safety personnel, students and other job functions.
The ever-expanding group of mobile workers will further drive demand for
better mobile computing capabilities.
• Wireless LAN has evolved. Wireless technology has evolved at a faster
pace than wired technology over the past several years. The latest wireless
LAN standard, 802.11AC, recently was ratified and promises to bring speeds
that are greater than a Gigabit to wireless networks in businesses.
This report will educate the reader on the significant changes 802.11AC brings to
wireless and key considerations related to its deployment.
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Exhibit 1: Businesses Are Adopting Consumer Technologies Aggressively
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  2014	
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  Survey	
  

Section II: Understanding 802.11AC

first” one. Also, the evolution of wireless to
802.11AC is the first WLAN standard where the
speed of wireless is faster than that of wired
connectivity at the access edge (Exhibit 2).

Wireless LAN (WLAN) has gone through several
evolutionary stages since the technology was born
in 1997. Historically, businesses have augmented
their wired networks with wireless technology for a
number of reasons. First, the majority of connected
devices in the business were wired, with only a
handful having wireless capabilities. Also, wired
networks have always had a significant speed
advantage over wireless technology.

802.11AC is the first wireless standard that can
meet the challenge created by today’s workers and
their unique needs. HD videos, streaming media,
cloud computing and real-time video conferencing
are now commonplace in organizations. Also, most
of the devices coming into businesses can only
connect via wireless, meaning the wireless network
has become the primary network. This is one reason
that businesses are aggressively deploying
802.11AC.

The technology environment today is significantly
different from even just five years ago. Many of the
consumer devices brought into the workplace can
only be connected over wireless, causing
organizations to shift their strategies to a “wireless
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Exhibit 2: The Evolution of Wireless LAN
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On average, organizations that deploy 802.11AC will
see a speed increase of about 6x—meaning for the
first time ever, workers will have a similar or an even
superior experience with wireless compared to a
wired connection. Speed isn’t the only benefit of
802.11AC. It can also improve the mobile
experience in the following ways:

• More efficient network: Faster speeds,
increased capacity and better coverage yield a
wireless network with fewer holes and better
overall performance. Although the quality of Wi-Fi
implementations has varied widely by
organization over the years, 802.11AC should
offer more consistency.
• Improved battery life: Clients use less power
due to 802.11AC’s increased capacity and larger
coverage areas. This means better battery life for
tablets, mobile phones, laptops and other devices
that attach wirelessly to the network.

• More capacity: An 802.11AC network can
handle up to three times the capacity of older
wireless standards such as 802.11N. This means
the wireless network can now handle more users,
more devices, more content, bigger downloads
and more video streams.

Businesses that deploy 802.11AC will have a better
performing wireless network capable of handling
more devices and richer applications. This is why
65% of respondents to the 2014 ZK Research
Wireless Purchase Intention Survey indicated that
802.11AC is required to handle multimedia delivery.
Also, 58% of companies felt that 802.11AC is
needed to make the wireless network the primary
network. Exhibit 3 shows these facts as well as other
opinions about 802.11AC that suggest strong growth
for the new wireless standard over the next few
years.

• Increased coverage: A feature called
“beamforming” was introduced in the 802.11AC
standard. Beamforming actually was an optional
feature of 802.11N, but few vendors adopted it.
Beamforming concentrates the wireless signal
and aims it directly at the client, whereas
traditional Wi-Fi broadcasts data equally in all
directions. With the focused signal directed
toward the client, more data reaches the target
faster and it reaches farther instead of radiating
outward. If the Wi-Fi client also supports
beamforming, the network and client can
exchange information about their respective
locations and optimize the signal path.
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Exhibit 3: Expectations for 802.11AC Are High
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Despite the limited number of AC clients today, IT
leaders should make implementing an 802.11AC
network a priority. However, during the next 24
months, almost every major manufacturer of smart
phones and tablets will release AC-compliant
devices. This will create a huge wave of endpoints
that will drive network utilization to new levels.
Implementing 802.11AC now will ensure the network
is ready when users start bringing these devices into
the workplace.

obviate the cost and disruption caused by
controller upgrades by shifting the deployment to
a distributed backplane, or even to a fully
managed cloud wireless model, to avoid multiple
controller upgrades—the biggest hidden cost of
802.11AC.
2. The range of the network: 802.11AC operates
in the 5-GHz spectrum, which has less range
than 2.4 GHz. Also, the new access points will
have different chips, interference patterns and
coverage patterns. This means that replacing an
802.11N (or older) AP with an 802.11AC will
leave gaps in coverage. A proper site survey
should be done to ensure optimal placement of
the APs.
3. The cost of the access points: Given the
newness of 802.11AC, customers should expect
that the APs will be priced at a premium over
802.11N APs. Expect the AC-based APs to be
about 25% more expensive than a 3x3 802.11N
AP and about 75% more expensive than a 2x2
AP. If the bandwidth needs do not warrant an
upgrade to 802.11AC, some businesses may be
better off deploying a mix of N- and AC-based
products to optimize costs.
4. The evolution of the devices: Upgrading the
wireless network doesn’t necessarily equate to a
better experience for end users. End-user
devices must also support AC to get some of the
benefits of 802.11AC. The devices and APs will
be backward compatible, so the devices will be
able to connect to the network—but the real
benefits will not be seen until the devices are
also upgraded.

Section III: The Top Five Things to
Understand About 802.11AC
Deploying an 802.11AC-based wireless network
should be at the top of every IT organization’s
priority list. It should be a core component of any
business looking to use mobility as a strategic
differentiator.
However, businesses should understand the
differences between 802.11AC and previous
versions of wireless LAN technology. To have the
best deployment experience, IT departments need
to understand the top five things about 802.11AC:
1. The impact on the controller’s backplane:
Most of the attention regarding the shift to
802.11AC will be on the new access points
(APs) and not the controller. However, the
controllers will also need to be upgraded to
accommodate the higher speeds introduced by
802.11AC. When wave 2 of the technology is
ratified in a year or so, yet another controller
upgrade may be required. Businesses can
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5. The difference between wave 1 and wave 2
802.11AC and the impact on the wired
network: There are several differences between
wave 1 and wave 2. Wave 2 has higher
throughput capabilities and multi-user
beamforming. However, wave 2 has a significant
impact on the wired network. The second phase
of 802.11AC will require the following Ethernet
switch upgrades:
a. 10 Gig-E at the edge: The speed of
802.11AC wave 2 will be well over 1 Gig in
almost all deployment scenarios. This
means the 1 Gig-E connects found in almost
all wiring closets will no longer be sufficient
as an uplink connection between the AP and
wired switch. Businesses will face a
scenario where edge switches must have 10
Gig-E uplinks to support the higher
throughput.
b. PoE+ is now mandatory: Most (although
not all) 802.11AC APs will require 30-watt
power over Ethernet (PoE+) to power the
APs. In addition to a speed upgrade, the
edge switches will need to offer PoE+
across all connected ports to support
802.11AC APs. This may also require power
supply upgrades and higher power
expenditures.
The wave 2 standard of 802.11AC is the first
wireless standard that mandates a wired switch
upgrade, making wave 2 potentially significantly
more expensive than wave 1.

Section IV: Conclusion and
Recommendations
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• Understand the limitations of the current
wireless LAN architecture. The current physical
controller–managed model has been in place for
a decade. This was fine when wireless
technologies augmented the wireless network.
However, now that wireless is becoming the
primary access network, it’s time to look at a new
architecture, such as a distributed virtualized data
plane, or a cloud wireless model.
• Don’t forget your switching infrastructure as
you evaluate upgrade costs. Typically, wired
and wireless upgrades were done independently.
However, 802.11AC will dictate that some of or
the entire wired network must be upgraded. The
upgrade requirements of 802.11AC wave 2 are
significantly higher than those of wave 1. But in
either case, the switching infrastructure should be
included in the cost of upgrading to 802.11AC.
• Evaluate at least three vendors as part of the
process. When evaluating technology, it’s often
easiest to choose the market leader or incumbent
vendor. Although this may be sufficient with
legacy technologies, market shifts often bring
about new market leaders. Evaluate multiple
vendors and make a decision based on how the
network performs in terms of scale and ease of
management.
• Deploy 802.11AC wave 1 today only where
absolutely needed. Although wave 1 of
802.11AC brings many benefits, wave 2 brings
even more. Organizations should deploy wave 1
where the extra speed and capacity are needed
today, but they should be conservative to avoid
having to replace the wireless network when
wave 2 products are released.

The era of mobility is here, and workers now expect
to use wireless devices for a wide variety of
applications including many bandwidth-intensive
applications such as video, virtual desktops and
cloud computing. These new demands raise the bar
for the wireless network in businesses as it becomes
the primary access network.
The shift to mobile computing coincides with the
release of 802.11AC wireless LAN products, which
finally bring parity to the wired and wireless networks
that power businesses today. Users no longer must
choose between the convenience of wireless and
the speed of wired because 802.11AC can deliver
both. Any organization that is contemplating
upgrading or deploying wireless LAN today should
consider 802.11AC. To these companies, ZK
Research recommends the following:
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