
84 | BROADBAND COMMUNITIES | www.broadbandcommunities.com | JULY 2016

TECHNOLOGY

Wi-Fi in Student Housing
For student housing residents, ubiquitous Wi-Fi access is an essential part of life. 
Student housing owners and operators must provide reliable, worry-free service –  
and that means getting coverage, density and management right. 

By Andrew Marshall / Campus Technologies Inc.

Student housing owners and operators 
don’t often get directly involved with 
Wi-Fi delivery; understandably, most 

leave that issue to their technology providers. 
However, understanding the key components 
of Wi-Fi deployment success can help owners 
and operators make informed choices when they 
select partners to install, upgrade or operate 
student housing Wi-Fi systems.

The key factors in student housing Wi-Fi 
success are 

• coverage (how much usable wireless signal is 
available and where)

• density (how many resident devices are served 
by a single wireless access point, or AP)

• manageability (making sure the Wi-Fi 
system acts as a single, coordinated system 
throughout the property, not a sea of 
unmanaged Wi-Fi islands).

COVERAGE 
The overall coverage objective for student 
housing Wi-Fi systems is to have a usable Wi-Fi 
signal anywhere on the property that residents 
will go. That seems self-evident, but the key 
word is “usable.”

Both a wireless AP and any client device 
that uses it, such as a laptop, tablet or phone, 
contain a radio transmitter and a radio receiver. 
To achieve a two-way internet connection, an 
AP must transmit a wireless signal that a client 
receives, and correspondingly the client must 
transmit a signal that the AP receives. The 
strength of the radio signal and how well the 

other end can receive it directly corresponds to 
how fast the connection is and what throughput 
can be achieved – and, accordingly, how happy 
the resident will be.

So, the strength of the wireless Wi-Fi signal 
determines how good the Wi-Fi connection is, 
right? Unfortunately not.

The quality of a Wi-Fi connection depends 
on two factors: the signal strength and the noise 
or interference level. Together, the two factors 
determine the signal-to-noise ratio, or SNR.

WHAT IS NOISE?
Noise is interference. Think of it like this: If 
you’re standing on the main concourse of a 
railroad station, talking to somebody 10 feet 
away, it is easy to hear that person at 3 a.m., 
when everything is quiet. At 8 a.m., during 
rush hour, the noise from the other passengers, 
announcements and trains make it difficult to 
hear your conversation partner.

The Wi-Fi signal level minus the noise level 
is the amount of signal you can actually use to 
transport information, and this usable signal is 
referred to as the SNR. (Confusingly, the SNR 
is not actually a ratio.) The more noise, the less 
usable signal. SNR is measured in decibels (dB), 
which is hard to visualize unless you’re used to 
it. Consequently, manufacturers of end-user 
client devices such as smartphones use a bar 
system instead, with one bar showing a slow or 
weak signal and five bars a fast or strong signal.

In an ideal Wi-Fi world, everyone should 
have four or five bars. At all costs, no area 
should have fewer than two bars (15dB SNR).
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WHERE DOES NOISE COME 
FROM?
Noise comes mainly from devices 
that operate on the same radio 
frequencies (2.4 GHz and 5 GHz) as 
Wi-Fi, although there is always some 
background noise from the world around 
us. Too much noise makes a Wi-Fi 
system slow or unreliable; in extreme 
cases, the system becomes unusable.

The worst culprits for introducing 
noise into student housing Wi-Fi 
networks are residents who bring 
in their own Wi-Fi equipment and 
connect it. This can include routers, 
access points or any devices that give 
out strong Wi-Fi signals. A Wi-Fi 
management system must be able to 
identify these sources of noise so the 
operator can eliminate them.

Many other electronic devices 
operate in the same frequency as Wi-Fi, 
and these can also cause noise.

DO I HAVE A NOISE 
PROBLEM?
Other than waiting for residents to 
complain, there are two ways to find 
out whether a noise problem exists. 
First, the Wi-Fi management system 
that orchestrates all the APs should be 
able to track and identify Wi-Fi client 
SNR and report on it. It should also 
identify interfering devices.

Second, periodic heat maps of the 
property, conducted by the network 
operator, provide physical coverage 
maps that show the legitimate Wi-Fi 
signal, the noise and the SNR across the 
property. Heat maps can help operators 
address problem areas if necessary.

DENSITY
Density refers to the number of resident 
devices in use – or, more specifically, 
the number of devices (not the number 
of residents, units or beds) that 
connect, or “associate,” with an AP 
at any one time – compared with the 
number of wireless APs. 

Student housing probably contains 
more Wi-Fi devices per square 
foot than almost any other form of 
multitenant real estate. A typical 
student housing resident moves in 
with a laptop, a tablet, a smartphone, 
a Kindle, a wireless printer, a media 

streaming device or two, one or more 
game consoles or handheld gaming 
devices, maybe a wireless smart TV … 
the list goes on and increases daily.

Network designers should plan 
for at least 10 devices per resident 
and should know how to support as 
many as 20 devices per resident for 

the future. Residents don’t just stay in 
their apartments; they move around 
the building. Designers should provide 
enough density to cope with 60 or 70 
residents congregating in the clubhouse 
to watch a game.

The more devices there are on a 
property, the better density is needed.
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WHY DOES DENSITY 
MATTER?
There’s a fundamental difference 
between connecting to the internet 
using Wi-Fi and connecting via a wired 
connection. A wired connection is 
dedicated to a single user and device. 
Nobody else is sharing or competing 
with that path.

A user connecting to an AP  
with Wi-Fi still has no competition  
as long as no one else connects to that 
AP. However, as other devices connect 
to it, competition develops because 
only one device at a time can transmit 
to or receive from the AP. The more 
devices that associate with a single 
AP, the less throughput each user will 

be able to achieve and the slower the 
connection will appear, even if there’s 
plenty of wireless signal. As a result, 
many problems that appear to be 
bandwidth-related are in fact Wi-Fi 
density problems.

At the time of writing, a good 
target is an average density of one 
AP for every three beds, but density 
requirements will increase. Building 
infrastructure must eventually support 
one AP per bed and one AP for each 
common room.

THE STUDENT ENTERPRISE
Not all access points are created equal. 
A $40 consumer-grade AP will not 
support anything like the throughput 
or the number of connections that a 

$400 enterprise-grade AP will. Simply 
put, you get what you pay for.

All properly designed and 
implemented student housing Wi-Fi 
networks should use enterprise-grade 
APs. These devices are engineered with 
better quality and capacity hardware 
and software, and they implement the 
tools needed to manage density.

Don’t forget that a wire – in most 
cases a Cat 6 or Cat 5e UTP copper 
wire – is always needed to connect an 
AP to a network. This wire carries data 
and, in most cases, power to the AP. 
Suitable wiring is a necessity to increase 
or improve density.

A property typically has wiring 
designed to feed a specific number of 
APs in fixed locations. In this case, 
increasing density requires

• Pulling new wiring to new AP 
locations

• Repurposing existing wiring drops 
for APs or

• Using high-density AP hardware 
that contains multiple APs in a 
single unit.

Some of those options can be 
difficult or expensive. The cost of 
adding extra spare wire or extra outlets 
to a new property to accommodate 
future expansion is much less than the 
cost of opening all the walls to pull new 
wire in a few years’ time.

CONTROLLING DENSITY
To manage density requires a way of 
monitoring and managing the wireless 
clients on the property – both how 
many there are and where they are. 
Some student housing networks restrict 
the number of devices residents can 
connect by forcing them to register 
devices they want to use. Campus 
Technologies believes that is not a 
sustainable strategy as it is cumbersome 
and causes resident frustration. We 
recommend not using this method to 
control density.

Some devices that use Wi-Fi can also 
use a wired connection. To reduce Wi-Fi 
density and improve resident experience, 
encourage residents to always plug 
certain devices into wired connections. 
Any device that doesn’t run on a battery Figure 2: Sample part of an SNR heat map

Figure 1: Wi-Fi client SNR reported by a Zebra Wi-Fi management platform. In this example (39dB 
SNR), the client can receive a solid four bars of usable signal.
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(such as a TV, gaming console or media 
streaming device) should be plugged 
into an AC receptacle. By definition, 
the device is static, and there should be 
an Ethernet jack for a wired connection 
within easy reach. Next, educate 
residents to understand that they will 
have much better streaming and gaming 
experiences by plugging in. Provide 
them with Ethernet cables on demand to 
enable them to do just that.

MANAGEMENT 
Wi-Fi management has a very loose 
definition. If you’re installing a Wi-Fi 
system at your property and you ask, 
“Is it managed?” you will very likely 
be told, “Yes.” In most cases, that “yes” 
answer will be technically truthful, but 
it could mean almost anything.

However, Wi-Fi management that 
meets the intensive needs of today’s 
student housing has a specific meaning. 

Without Wi-Fi management, each 
AP installed at a property will behave 
as if it is the only important AP, to the 
detriment of all the others. This results 
in conflict, unreliable connections, long 
response times and, ultimately, resident 
complaints. 

We call these installations JBAP 
(short for Just a Bunch of Access 
Points). They often occur where a local 
cable company has simply installed a 
cable modem with a wireless router 
in every unit. These routers (APs) are 
not enterprise-grade, and they have 
no management capability that allows 
them to operate with many other APs 
on the same network. 

In a JBAP system, each AP (or 
wireless router) will “shout” loudly, 
interfering with any other AP that can 
hear it. In dense student housing, there 
may be many such APs. The fact that 
all the APs are of the same make and 
installed by the same provider does  
not make them managed. Similarly, 
having a technician go around to each 
AP and adjust the channel does not 
make them managed. 

In a fully managed system, the 
wireless management system knows 
about all the APs at the property 
and changes the channels and signal 
strength (loudness) of every AP in real 

time to achieve the optimum balance 
of signal strength versus interference 
and ensure that the system operates as a 
cohesive, unified whole. 

In a student housing, enterprise-
grade, managed Wi-Fi environment, 
Wi-Fi management means the 
capability of the Wi-Fi at a property to 
act as a single, concerted system, with 
the system having knowledge of the 
capability, status and activity of every 
connected client and wireless AP. It 
controls the overall Wi-Fi system to 
ensure that clients can connect, stay 
connected and have the best possible 
user experience in terms of response 
time and throughput). 

Ultimately, the Wi-Fi management 
system is responsible for the reliability 
and availability of the Wi-Fi as a whole 
at the property. 

Physically, Wi-Fi management is a 
combination of specialized hardware 
and software that can manage the 
Wi-Fi network. Wi-Fi management 
systems usually work only with 
enterprise-grade APs. 

A management system provides 
other functions and capabilities to 
improve the reliability and operation  
of the system as a whole. Here are a  
few examples: 

• Whole property roaming. 
Because the Wi-Fi system is a single 
system, a resident can go anywhere 
in the property and stay connected. 

• Band steering and load 
balancing. The system makes 
sure each client is using the right 
frequency band and that the load is 
spread evenly among APs. 

• Reporting and monitoring. 
The system keeps track of all 
client devices, their connection 

quality and system throughput, 
and it reports on the system as a 
whole. This means the operator 
can identify problems and fix them 
proactively instead of having to wait 
for residents to complain. 

• Eliminating unauthorized 
wireless devices. The management 
system looks for any devices that 
shouldn’t be on the property, which 
allows the operator to identify 
and locate, say, residents installing 
equipment of their own that will 
interfere with the property network. 

This is a very high-level list, but 
it should provide insight into the 
necessary functionality of a Wi-Fi 
management system. 

SUMMARY 
A Wi-Fi system at a student housing 
property that is designed to have 
adequate signal coverage, has 
adequate density, uses enterprise-grade 
components and is fully managed 
will perform better than any other 
form of Wi-Fi deployment available. 
It will result in a better resident 
user experience, reduce or eliminate 
complaints and keep residents happy 
and renewing their leases. 

This need not cost a fortune. If 
planned and designed properly, such 
a system can be cost-effective when 
compared with the very real cost of 
resident dissatisfaction. v

Andrew Marshall is the CEO of Campus 
Technologies Inc., which designs, builds 
and operates wired and wireless networks 
in student housing. See more at www.
campustechnologies.com. Contact 
Andrew at 215-243-7010 or amarshall@
campustech.net.

Student housing residents use multiple wireless 
devices at the same time. Today, one wireless 
access point is needed for every three beds; in 
the future, one will be required for each bed 
and each common room. 
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