
DESIGN BEFORE CONSTRUCTION
How do you design for something that isn’t built? 

Recently I was presented with an opportunity to design a new WLAN deployment for a branch 
office. The new space spanned three floors in an existing building, but a complete renovation 
was underway and the final space would look nothing like the current state. The building was 
also part of a campus with many tenants and the landlord had a campus-wide WLAN in place. 
The challenge would be to design the WLAN for an office that wasn’t yet built.  

I began by working with the client to perform the requirements analysis. The IT and 
management stakeholders were clear that the priority was wireless VoIP with seamless 
roaming, using the Cisco 7925 handset. There would also be many notebooks and tablets, 
notably Microsoft Surfaces and some iPads. Applications requirements included real-time 
needs such as the VoIP calls and Webex video-conferencing, while non real-time web 
browsing, email, and file sharing would also be in use. 

Therefore I chose physical coverage requirements based on Cisco’s best practices for voice 
over Wi-Fi. We discussed how this would compare to the data and video conferencing traffic 
needs on the tablets, and while this was not deemed mission critical, agreed to identify 
whether there were likely to be any gaps in service for these applications. We also agreed to 
design for 5 GHz, with 2.4 GHz as a best-effort only band, and use separate SSIDs to move any 
clients that could support it to the 5 GHz band. Client densities were low and throughput 
requirement estimates indicated that there would likely be more than enough APs on each 
floor to meet capacity needs after designing for coverage and roaming. Because we wanted to 
ensure traffic was encrypted we decided to use WPA2 for the voice WLAN. Due to roaming 
concerns while using 802.1X the decision was made to use pre-shared keys that IT would 
provision on the phones ensuring the key would remain confidential. 

Next I documented structural factors. I was provided with electronic CAD drawings for the 
new space, which was a mix of laboratory and office space. While under renovation, the 
building could still be accessed, so we toured the new space to perform a physical survey and 
discussed the locations of switch closets, measured ceiling heights, confirmed dimensions, 
and identified common areas. 

Ekahau site survey was an excellent tool to perform a predictive survey to expedite the 
deployment when the office was ready. With notes and pictures from the physical survey, I 
was equipped to review the CAD drawings and being modeling in ESS. There were many 
unique features, such as fume hoods, walk-in coolers, and oxygen tank storage rooms, which 
needed to be modeled. I discussed these with the client and used an aircheck device to 
measure attenuation values for things like the fume hoods in existing offices with the same 
WLAN hardware. This assisted to more accurately model these structures in ESS. Knowing 
there were other tenants nearby, I also used Ekahau site survey (ESS) to perform an RF survey 
of the new building and identify other WLANs that would need to be taken into account. 
Multi-floor model in hand, I determined 5 GHz AP placements. I checked channel support on 
the client devices, and determined that based on our requirements, and the APs heard from 
the RF survey, that we could use 40 MHz wide channels without creating co-channel 
interference, as modeled in ESS. I knew that there would be some CCI in the real deployment 
but the modeled channel reuse pattern provided a good buffer to maintain usable metrics; or 
I could shift to 20 MHz wide channels should CCI be a concern during the design validation. I 
also allowed for reduced transmit power on the APs and the handset, based on 



recommendations from Cisco that the 7925 works best around half of its max transmit power, 
or roughly 13 dBm.  

I would learn, however, that I had made a mistake on the channel plan by assuming that the 
channels legally available for use in Canada matched the US. In reality, channels 120-128 were 
not cleared for use in Canada, and I had to revise my plan. At this point I was thankful for 
that CCI buffer. While noting to be more careful when documenting regulatory requirements 
in the future, I was able to remove these channels.  

Turning to 2.4 GHz, I reused the 5 GHz placements and turned off most of the 2.4 GHz radios, 
leaving only enough to use the three non-overlapping channels on each floor with minimal CCI 
(and inter-floor CCI taken into account by ESS). I was able to provide reasonable coverage 
across much of the floors, but focused on minimizing CCI rather than meeting the same 
requirements as the 5 GHz band.  

I created a report with the AP placements front and centre, since the client was most 
concerned at first about telling the architects where they were going to need Ethernet pulls 
to service APs. We requested service loops of several feet be added so APs could be moved 
should the placements need to be revised during the validation stage. Detailed heat maps 
with channel and power plans were also included in the report, and I sat down with the client 
and architect to review the metrics identified in the requirements analysis and discuss any 
questions. 

Throughout the design process, I constantly drew upon the knowledge I gained from the 
CWDP. Deployment on the WLAN has begun, and the results are matching well with the 
design. I am certain that adjustments will need to be made, and look forward to the 
validation stage when I can further use the CWDP knowledge to optimize the WLAN and 
improve the predictive design process.  


