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Predictive Design Of A New Office 
Designing Wi-Fi Before A Completed Building 

Rowell Dionicio 
 

In today’s world, Wi-Fi is the primary method of connectivity. I was approached with designing a 
Wi-Fi network for a four-story building that was not built yet. The new building was in the middle 
of our campus and neighbor to other buildings with existing Wi-Fi. My primary method of design 
was to use a predictive site survey using the Ekahau Site Survey. 
 
With any WLAN design, I asked the client for a list of requirements. Many of these questions are 
in regards to how they are going to use Wi-Fi such as, what type of applications will be used, 
what kind of wireless devices and how many, is there a bandwidth requirement, and among 
other questions. Based on the applications used I can determine the bandwidth needed based 
on the capacity requirements. 

 
The new office was designed on traditional web usage of an office environment. Most of the 
devices are stationary and don’t roam often but to future proof the environment, I planned for 
Wi-Fi calling and roaming. This meant following Cisco’s VoIP standards of -65 dBm signal level, 
secondary coverage from access points, and configuring QoS. 
 
Table 1.1 Device Types 
 

Quantity Device Radio 

200 Laptop 3x3:3 

50 Tablet 2x2:2 

200 Mobile 2x2:1 

 
 
The floorplan was acquired as a CAD file and imported into Ekahau Site Survey. This included 
the wall types and measurements for accurate modeling within the application. The 
requirements were inputted for coverage and capacity. I concluded with a cell size of -65 dBm, 
multiple channel architecture with 20 MHz channel widths, and 2.4 GHz and 5 GHz coverage, 
with 5 GHz being the primary band to use. 

 
Using Ekahau Site Survey, I placed the access points, to be used, on the floor plan making sure 
to minimize any co-channel and adjacent channel interference, both on the same floor and 
between floors. This included disabling many 2.4 GHz radios. In addition, the -65 dBm coverage 
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requirement must be met which can be identified on the Signal propagation map within the 
predictive software. 
 

 
 
Instead of relying on band steering technology, the 5 GHz radios were configured to have a 
higher transmit output than the 2.4 GHz radios. This configuration was to help push client 
devices into joining the less congested 5 GHz spectrum. 
 
Table 2.2 Final AP Count 
 

Total Access Points 29 

Total 2.4 GHz Radios Disabled 17 

 
 
The agreed upon selection of SSIDs came down to three; one for staff, another providing secure 
wireless with an EAP method, and a captive portal for guests. The open SSID for staff is a 
transitional network and one used for legacy devices that do not support client/server 
certificates.  

 
The secure SSID will use client/server certificates which are installed as part of the onboarding 
process of each device. Security implementation of the secure wireless SSID will be an RSN 
using 802.1X and AES. The devices will be supplicants and with access points tunneling back to 
the controller using CAPWAP, the controller will be the authenticator pointing to a RADIUS 
authentication server. The client and server certificates are verified and a secure connection 
between the client device and access point is created using dynamic encryption keys. 

 
Guest Wi-Fi is provided for visitors and require the use of a captive portal for legal purposes. A 
user accepts the acceptable use terms and are granted access to the Internet, with ACLs 
blocking any connection to the internal network. 

 
With the number of access points identified with their location, proper cabling was ran back to a 
network closet where the wired infrastructure would be placed to provide PoE to each access 
point. A power budget was created and the proper switches were installed. 
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The predictive design was submitted and the equipment was installed once the building was 
ready. To validate the predictive design, I performed a validation survey using Ekahau Site 
Survey to ensure proper transmit power settings were applied correctly, proper channel plans 
were selected, and RF spectrum did not contain any interference. Throughput was verified using 
an iPerf server to ensure we were getting the expected data rates and bandwidth. Various 
websites were successfully rendered as part of the overall network health check. After reviewing 
the validation survey, adjustments to channels and transmit power were made, if needed. 

 
The CWNP program, especially CWDP, has helped me realize the importance of planning, 
gathering the proper requirements, and designing based on those requirements to deliver a 
wireless network that is used reliably by many people in an office environment. 
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