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The Challenges of Wireless 
Network Design, Part Two
Until recently, inexpensive, off-the-shelf equipment was sufficient for MDU wireless 
coverage. Today, that’s no longer the case. As in so many other areas, you get what  
you pay for!

By Mike Nichols / Korcett Holdings

The growing use of smartphones, tablets 
and other wireless devices makes 
ubiquitous wireless coverage a necessity. 

The January-February 2012 Metrics column, 
a case study of a Wi-Fi network installation 
in a student housing community, illustrated 
some of the pitfalls of designing and installing 
wireless networks in multiple-dwelling-unit 
(MDU) housing. It also demonstrated the 
need for uniform design standards and for 
clear communications between developers and 
network designers.

This column presents high-level information 
about Wi-Fi that both developers and network 
designers should understand if they are to meet 
residents’ demands for high-bandwidth, reliable 
wireless communications. For a more in-depth 
discussion of wireless technology and design, 
please contact the author.

WhAT’S SO GREAT  
ABOUT 802.11N?
The principal difference between Class G 
and Class N wireless products is the addition 
of multiple-input, multiple-output (MIMO) 
technology – an important tool for dealing 
with interference. A primary benefit of MIMO 
technology is that it can use multiple radio-
frequency (RF) chains via multiple antennas. 
MIMO uses spatial multiplexing, spatial diversity 
and RF chains to dynamically reconfigure 
connections with wireless devices in real time.

• Spatial multiplexing is a means of 
aggregating data links. Imagine running 
several Cat 5 cables through a house, using 
different routes to tie together a source and 
destination. Splitting the data transmission 
evenly over each link would result in a 
significant improvement in throughput, 
compared with sending all the data over 
a single link. In addition, if one cable is 
cut, redundant paths are still available. In 
summary, spatial multiplexing provides 
increased speed and redundancy.

• Spatial diversity is a means of ensuring that 
transmitted data reaches its destination. In 
the example above, suppose data transmitted 
on one Cat 5 cable is mirrored on one of 
the other cable runs. The goal in this case is 
reliability rather than more bandwidth. If 
one cable is partially cut, there are still clear 
paths to traverse. In summary, path diversity 
results in better quality of service.

• RF chains are physical wires that connect 
wireless chips to one or more antennas inside 
a wireless device. MIMO achieves antenna-
specific diversity by linking a chip to multiple 
antennas simultaneously, using multiple RF 
chains and comparing the connections. This 
drastically increases the number of possible 
connection combinations and allows the 
wireless chip to select the best connection 
between any two points in real time.
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Another advantage of 802.11n is 
the way it handles transmit power, the 
power level a radio transmits from its 
antenna port. A typical commercial-
grade access point transmits at up to 
400 mW, a typical laptop wireless card 
transmits at up to 40 mW and a typical 
tablet or mobile device transmits at 
less than 40 mW. These differences in 
transmit power create a problem because 
throughput is related to how effectively 
power is balanced between transmit and 
receive devices. Having many devices 
on a wireless network transmitting at 
different power levels is an extremely 
difficult problem to address in real time. 
Intermittent wireless interference, or 
noise, adds another order of magnitude 
in complexity.

Noise is at least partly related 
to power. If I can yell louder than 
anyone around me, chances are 
good that my neighbors will find it 
difficult to communicate. Using older 
wireless technology is like having a 
dozen people in a room shouting at 
one another: Those with the loudest 
voices will be heard, and everyone else 
will find it difficult to communicate. 
To address this problem, 802.11n 
wireless technology figuratively puts 
two people into a private conference 
room, isolating their conversation so 
they can’t hear everyone else. 802.11n 
provides a means to hear the intended 
conversation by utilizing reflections 
of signals – hence the multiple-input, 
multiple-output designation.

Unfortunately, not all 802.11n 
devices are equal. Manufacturers 
configure 802.11n devices in wireless 
access points and mobile devices in 
many different ways. The best wireless 
access points available can still provide 
poor connections to the Internet if a 
wireless network interface card in an 
end user’s device is poorly designed. One 
of the best ways to predict the quality 
of wireless technology is cost. As the old 
saying goes, “You get what you pay for.”

DEMAND fOR  
WIRElESS SERvICE IN 
STUDENT hOUSING
MDUs offer the most difficult 
environments for wireless design. 
The combination of dense residential 

housing, portable sources of 
interference and diverse building 
materials makes the delivery of wireless 
service particularly challenging. The 
recent increase in popularity of content 
streaming and online gaming has 
made the delivery of consistent, reliable 
services much more difficult. 

Resident expectations, however, have 
remained consistent: Residents expect 
telco-class service for all elements of 
communication. They expect the same 
kind of reliability from Internet services 
that they get from landline telephone 
services. Unfortunately for many 
MDU owners, the cost of upgrading 
wireless networks to comply with these 
expectations has risen sharply.

In traditional apartments, with a 
single family in each unit, older, off-
the-shelf wireless technology typically 
provides acceptable service. In more 
densely populated MDUs, older, 
off-the-shelf technology may not be 
sufficient. Student housing may have  
as many as four subscribers in each 
unit. If each subscriber has a laptop 
and a cell phone and each unit has a 
wireless router and a microwave oven, 
there can easily be several hundred 
wireless sources of interference in  
close proximity.

The top three wireless applications 
for students are day-to-day use, 
entertainment (gaming) and cellphones. 
In all three of these applications, 
reliability is paramount. Reliable 
Internet access is also among the top 
three amenities that impact MDU 
occupancy. Considering all this – and 
the fact that the demand for bandwidth 
is increasing in student housing by as 
much as 20 percent per year and the 
preferred method of access is wireless 
– providing and maintaining reliable 
wireless Internet services in student 
housing is very challenging. Most of the 
challenges arise from a lack of ability 
to police the wireless fabric itself – also 
known as Bring Your Own Device.

fUTURE-PROOfING
Until recently, off-the-shelf technology 
could provide barely adequate wireless 
coverage in student housing because 
students’ day-to-day applications 

required only modest bandwidth. With 
the introduction of content-streaming 
websites such as Hulu and Netflix, 
the demand for the sustained, reliable 
delivery of bandwidth has reached a 
point where unmanaged, off-the-shelf 
wireless networks cannot suffice.

Gaming on laptops and wireless 
gaming consoles has also become 
popular in recent years. Gaming is 
typically a low-bandwidth application, 
but it is extremely sensitive to 
packet loss and latency. A persistent 
connection is absolutely required for 
a gaming experience to be positive. 
The introduction of discriminating 
bandwidth applications has significantly 
added to the cost of building and 
maintaining wireless networks.

The only way to address this 
problem is with more expensive 
technology. Two years ago, an 
unmanaged wireless overlay network 
using access points that cost less than 
$100 each would provide acceptable 
service. This is no longer the case. A 
wireless access point that adequately 
addresses the current and evolving 
complexities of wireless Internet access 
now costs at least $250, which may or 
may not include the cost of the on-site 
wireless controller.

Wireless technology is evolving 
rapidly, driven by the combination of 
growth in subscriber expectations for 
reliable, high-performance wireless 
connectivity and a rapid increase in 
demand for constant-bit-rate traffic 
(video). This translates into an average 
life expectancy for wireless technology 
of roughly 36 months. Very robust 
back-office support from a service 
provider can extend this life expectancy 
to as much as 60 months. 

MDU property developers and 
managers must ensure that service 
agreements longer than 60 months 
include provisions for replacing 
network equipment. They might also 
consider not writing service agreements 
in excess of 36 months or paying for 
the network equipment themselves.

RUCkUS WIRElESS
An example of current wireless 
equipment that has a better chance 
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of succeeding in a challenging MDU 
environment is provided by Ruckus 
Wireless, presently the undisputed 
wireless equipment leader for student 
housing. Ruckus’s new BeamFlex 
directional antenna technology offers a 
significant competitive advantage. The 
antenna system has 19 antennas, all 
pointed at different angles, utilizing 2.4 
GHz and 5.0 GHz channeling. When 
a client device associates itself with an 
access point, it locks onto a single pair 
(transmit and receive) of antennas. 
The access point and controller work 
together to constantly evaluate and 
maintain the best possible connection 
in real time. This coordination 
between access point and controller 
is a requirement for seamless wireless 
coverage of a site.

BeamFlex consists of a smart, 
compact antenna array with multiple 
elements that can be combined 
in real time to form dynamically 

unique antenna patterns. The 
advanced software continually 
learns the environment, with all its 
challenges and interference sources, 
including disruptive RF conditions, 
numerous communicating devices, 
network performance issues and 
application flows. Then it selects the 
optimum antenna pattern for each 
communicating device in real time 
while actively avoiding interference and 
minimizing noise to nearby networks 
and devices.

The same beam-forming technology 
that enables Ruckus to strengthen 
signals to wireless client devices also 
reduces interference. When identical 
wave forms from multiple antennas are 
combined, a signal can be amplified 
to extend its reach and provide greater 
signal clarity for the client. Further, 
this method allows the access point to 
focus RF energy on clients rather than 
arbitrarily sending signal to all points 

in a room and accepting whatever 
comes back, even noise. On the flip 
side, any antenna that transmits a signal 
in a particular azimuth (horizontal 
direction) will generate the same, albeit 
lesser, signal on the opposing side of the 
pole. This polar opposite can interfere 
with communications. Ruckus’ 
solution inverts the phase from multiple 
antennas to cancel out this potentially 
opposing signal. 

In summary, successful deployment 
and operation of a wireless network is a 
team sport. The property owner, service 
provider, network equipment vendor 
and IT support staff must all cooperate 
to design, install and maintain a 
network. v

Mike Nichols is a network engineer at 
Korcett Holdings Inc. and guitarist for 
the Useful Idiots. Contact Mike at mike@
korcett.com.
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