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Throughout the years of being a network engineer and more specifically wireless 

engineer, I have seen many challenging situations that require some extra attention and 

care. One of the more difficult designs are typically high density wifi environments. 

School districts especially have a growing need to support more and more devices. 

Almost all activities from a learning perspective are provided over the internet, and most 

of them being interactive for each student. This is especially the case for state mandated 

standardized testing. I was contacted recently by a school district to provide a 

recommended design for a high school that would concurrently test about 400 students 

in a gymnasium.  

This engagement began as a request for a design via email. Luckily the site was 

only 30 minutes from my house, so I requested instead to perform an on-site visit and 

site survey. The customer was a little shocked as they figured all they needed was a 

model and a good number of clients per access point. From studying the CWDP however 

I learned we need to be very careful in how we plan high density environments, 

especially since no design should ever be considered “cookie cutter”. 

Once I arrived on site we began with our preliminary review of the bandwidth 

requirements per client. As you learn in studying the CWNP material, there is no real rule 

of thumb when it comes to client capacity. It completely revolves around the type of 

client, its capabilities, and the type of traffic that client would be utilizing. In this situation 

the expectations were for the clients to perform some fairly simple web browsing with a 

couple interactive testing modules. The clients were all the same model Chromebook 
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with 802.11ac chipsets. Thankfully we were not dealing with any single band 802.11b/g/n 

clients for this design.  

To help with the bandwidth requirements we utilized the Revolution Wi-Fi capacity 

planner. We budgeted for about 800kbps per device to provide reasonable browsing 

and interactive module loading. This was determined by using a demo test the state 

provided and monitoring bandwidth consumption of the client. From here we were able 

to calculate that with 400 active 5ghz devices that needed around 800kbps we would 

need about 6x 2 spatial stream radios at 20mhz channel width to properly manage the 

capacity and provide the SLA.  

At this point it was time to take a walk through of the physical environment to see 

what we would have to work with. The gymnasium had about 40 foot ceilings with the 

cross beams being at about 36 feet. The seating would be right in the center of the gym. 

The school would generally move rows of tables and chairs onto the gym floor for 

testing. Aside from planning for proper capacity per AP, the antenna selection is crucial in 

helping make sure we are only providing wireless access for the clients we desire. That 

being said at 36 feet, omni directional antennas are completely out of the question. So in 

this design we decided to go with directional antennas.  

Given we had a small area to serve 400 clients we also decided to survey with a 

high gain (13dbi) antenna to provide a very tight beamwidth.  This would allow us to 

provide minimal overlap into other cells and also allow us to isolate each AP’s coverage 

area. The customer had asked for a 5ghz only deployment so in this case we only 

needed a single band antenna. Once we had a lift available for use we mounted an AP 

and antenna on one of the gymnasium crossbeams to determine its coverage area. We 

loaded up Ekahau Site Survey, imported the map, calibrated, and began taking 

measurements. From here we manipulated the power levels of the access point to tune 

the cell as well as the AP placement design. 

After determining the access point placement, antenna, and capacity we needed to 

verify the wired infrastructure was capable. Not only would we need to provide access 

wirelessly, but our infrastructure would need to be able to handle the clients from a 

subnet perspective as well as bandwidth. We ended up positioning a new switch that 

operated at 1gbps to provide the 320mbps SLA we would need with a little headroom.  
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Post survey I drew up the plans for the installation along with heat maps from the 

active survey, and reports from the passive survey showing what channels were available 

and less heavily utilized. Once the hardware installation was complete we spent time 

statically setting the AP channels and power levels to complete the tuning and 

deployment.
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